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Operating Characteristics

Amplification factor (mu) o

Filament Operating Voltage.......
Filament Current Consumption..

Recornmended Plate Voltage........

pinally 80
i 3 Vollis
L
135 to 180 volts

Plate Resistance (at 135 to 180 volts, under
operating conditions; not at 2ero grid bias)

... 150,000 chms

Recommended plate resistor ... ... .15 meg.

, Recommended grid resistor (grid leak).. 1 to 2 meg. )

Recommended coupling (blocking) condenser

005 to 05 mid.

Plate and Grid Voltage values

“B" Voltage
volts
135
180
above 180

Grid Bias
volts neg,
Ttol.

3
Jto4s

Plate Resistor

RADIO g/ TUBES

For Resistance and Impedance—

coupled Audio Frequency A mplification

T HE secret of success in resistance or impedance-
coupled audio frequency amplification lies in the
use of properly designed high-mu tubes.

The New Cunningham CX-340 high-mu tube brings to
resistance and impedance-coupled audio frequency am-
plification efficiency heretofore unattainable with pre-
viously existing types of tubes.

A new tube, for a new need, the CX-340 completes, for
present needs, the Cunningham line of 16 Special Pur-
pose Tubes. Each type of tube is designed to perform
a definite and particular task in radio receivers.

Whenever a new type of tube is needed, Cunningham
will produce it, but not before it is practical and has
passed the laboratory stage of its development.

Consult your radio dealer. He will tell you the right
combination of Cunningham Radio Tubes for your
receiver.

CX-340 and fifteen other types in the orange and blue
carton.

E. T. CUNNINGHAM, Inc.
NEW YORK CHICAGO SAN FRANCISCO
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Dependable FULL POWER
Electric Lioht~socket
Operatlon at LOW COST

SOME OUTSTANDING
FEATURES
FuLL rowER under all loads.

ABSOLUTELY NOISELESS.

13 " »
No DISTORTION. No loss involume. A and]B
SET SWITCH conirols everything

WORKS AUTOMATICALLY. ‘ SOCKET P OWER UNITS

OPERATES any standard receiver

without re-wiring. \ The phenomenal advance of the radio art is

nowhere better exemplified than in the new Tower Socket

No TUBES to replace. Power Units. Now—for the first time—you can obtain

CosTs LESS fo operate than aver- from your house lighting current that steady, uniform

age light bulb. flow of radio energy—long sought but never before ac-
complished in a wholly satisfactory manner.

OPERATES all sets using from 3 to : .
10 (6 volt) tubes, including No more vecharging storage batteries—no more

“B” batteries to replace—no more apologies necessary for

power tube. poor tone quality or volume,
AMAZINGLY LOW PRICE. Here — at last — is radio socket power that is
MADE BY a@ manufacturer of recog- FOOL PROOF—as easy to operate as an electric fan,
nized standing—over 2,000,000 supplying adequate power for any multi-tube receiver
Tower Radio Products now in without change in wiring on 100-125 Volt, 60 Cycle, A. C.
USE. Again Tower ochieves the wmwrual—Rodio Socket Power @t mow

availeble for all. Descriptive matler on request.

TOWER MFG. CORP. Boston, Mass.

Apower D2 By 52

Depemhhlu economieal “A" SBup- Most powerful “B” Bupply Unit en

ply. Delivers FULL Pawar under  the market. Furnishes voltages in-
lmtlo,z all losdn. Absolutely no hum! dicated on termi No g1 E

Do a o, ¢ " n T e A
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Forecast of Contributions
for c4ugust Issue

A. L. Young, associate radio engineer in the
Navy, in an article on “Short Wave Com-
munication” traces its adoption by the Navy
after it had been tried out by the amateurs.
He discusses its skip distance effect and de-
scribes the use of short waves by both the
Army and the Navy.

J. E. Anderson discusses “Phase Relations in
Radio,” explaining their meaning and their
influence on the stability of audio amplifiers.
This article is fully up to the high standard
set by Mr. Anderson in the and clarifies
many points in this little-understood subject.

Samuel G. McMeen resumes his series of
articles on “Experimental Shop Methods.” In
this installment he offers suggestions on the .
choice and treatment of wvarious kinds of
woods for radio panels and cabinets,

G. M. Best describes the construction of a
two-stage five-watt power amplifier using one
high mu and one five-watt power tube. This
amplifies the output of the detector or first
audio stage of a receiver so that it gives ample
volume for a small hall. This will be followed
{p next month with a description of a 50-watt

mplifier for use with a number of loud-
speakers.

The experimentally inclined reader will be
interested in the “Impedance Equalized Re-
ceiver” as described by Francis Churchill, It is
designed to give uniform sensitivity and se-
lectivity over the entire broadcast band of
wavelengths,

A. Binneweg, Jr., describes an 80-meter tele-
phone transmitter that will interest the ama-

teur operator. It is adapted for use with the
ordinary 7%-watt installation.

Geo. B. Hart tells how to measure very
small r. f. currents with a d. ¢. milliameter
and vacuum tube,

Hugo E. Anderson details the construction
of a cheap and efficient stand-off insulator for
a short-wave transmitter.

The static and dynamic characteristics of a
double grid vacuum tube are discussed by
Harry R. Lubcke.

The amateur operator will also be helped
by Don C. Wallace’s article on a clickless high
power d. c. transmitter,

Jennings B. Dow gives “T'wo Reasons Why
Transmitting Tubes Go West.”

The fiction feature is “Sweetheart’s Love
Affair,” by Jan Dirk. “Sweetheart” is a radio
character who was first introduced in May,
1926, RADIO.




Drum notes not only heard ~—

but identified
1

Thousands of radio listeners will now realize for
the first time that radio orchestras have drums
when they hook up this new, improved Crosley
Musicone.

As originally produced the Musicone startled the
radio world, eclipsing the old type horn and
squeaky speaker.

Today, the new Musicone with its latest refine-
ments and improvements correspondingly leads
its host of imitators.

Prepare for a real surprise when you hear this
amazing device with its beauty and fidelity of
treble reproduction—elarity and breathless reality
in middle tones—richness and resonance of bass.
Today — infinitely bettered and superlatively de-
veloped, the Musicone is the world’s finest loud
speaker—and, at such extremely low prices, it’s
the world’s greatest radio value.

T The Crosley patented actuating unit (and not the
cone) is the secret. There’s nothing else like it.
e Write Dept. 19 for descriptive literalure.

MUSICONE

SUPER-MUSICONE| ™E CROSLEY RADIO CORPORATION |yr1pA MUSICONE
16 inch Cone e - Onig $12 inch Cone

E l 1 i : 5 Prices slightly higher west of the Rocky Mountains E o : 5

Tell them that vou saw it in RADIO 3




An Old Friend

with a New Name

Ernst Tyrman, president
of his own company,
the Tyrman Electric

Corporation

Radio fans and the trade will
be glad to learn that Mr. Ernsg
Tyrman, designer of the famous
nine-in-line receiver, is now head
of his own company and is offer-
ing a new line of radio equipment
of exceptional proven merits. Mr.
Tyrman, who has devoted the
greater part of his life to the
development of laboratory - built
receivers, is possibly best known
to fans for his popular kit of last
year, which outperformed all
other receivers. His transformers
definitely secured for him the uni-
versal approbation of the entire
radio field.

First Sought Performance

Last year Mr. Tyrman concen-
trated on producing equipment
that would be more efficient than
existing apparatus. How well he
succeeded is told by the marveloua
reception records achieved with
his transformers. Since that time
Mr. Tyrman has accomplished
greater efficiency for his producta
and an appearance that makes it
possible for the set builder to con-
struct a receiver as presentable
as the most costly of manufac-
tured sets.

Introducing Transformers of
New Designs

Mr. Tyrman now offers a higher
standard of radio frequency and
Audio transformers, never before
possible to obtain at any price.
Three kinds of radio frequency
transformers are introduced. One
type tuned between 160 and 360
meters, one between 200 and 550
meters, and one a long wave unit.
The Tyrman Electric Corporation
guarantee their radio frequency
transformers to be matched to a
fraction of a kilocyele, which is
assured through the finest of
modern laboratory equipment.
The new Audio transformers are
unique in design being octagonal
in shape, to save considerable
space. Three types are manufac-
tured —a straight three to one
transformer, a power input and a
power output transformer. These
units are built for uniform ampli-
fication of all frequencies, includ-
ing the lowest notes obtainable by
musical instruments up to their
full volume.

instant popularity.
popuflar condenserg are provided.

Single dial control sets..............ccc..... Price $5.00
Two dial control sets................c....... 10.00

—GUARANTEES

AND SATISFACTION TO

Is the answer to the demand for better ap-
pearance plus superior performance. It com-
bines direct and vernier tuning, and represents
a perfection of workmanship that assures its
Mounting holes for all

Kurz-Kasch Capacity Connector

QQQQ aQQ

o] ) C ) C eleNol o

An entirely new patented device never before offered to the
publiec. The Kurz-Kasch Capacity Connector eliminates 90% of
the wiring and acts as a by-pass condenser between all battery
leads. It conforms to the best engineering requirements and is
highly praised and recommended by the leading engineers of the

country.

Price $7.50

For Betier Looks

Many attempts to beautify the
home made set had proven un-
satisfactory so after achieving
the utmost or final step to trans-
former efficiency, Mr. Tyrman
turned his attention to appear-
ance, This problem he solved by
inventing & handsome and accur-
ate vernier drum. This rich ap-
pearing instrument consists of two
53 -in. drums made of heavy bake-
lite mouldings with silver gradua-
tions. An exceptionally high grade
eteched bronze escutcheon plate
frames the drums and verniers on

the front panel. It is a completely
successful heavy - geared vernier
with a total absence of backlash.
The construction contains a flex-
ible bearing for the vernier gear,
which is kept in steady mesh with
the gears of the large drums by
a spiral spring. The movement
represents the smoothest action
obtainable in this type of appar-
atus and makes tuning more
pleasant than other constructions
wl}ere mesh iz secured by close
friction. A very durable shaft
connects the vernier and large
drums to the condensers, which

Tell them that you saw it in RADIO




Tyrman Electric
Corporation

ExclusiveDistributors for
Kurz-Kasch Capacity

™  Tyrman Shielded Socket o

The Kurz-Kasch Capacity Con-
nector is destined to revolutionize
set-building possibilities. It elim-
inates 80% of the wiring and acts
as a by-pass condenser between
all battery leads. Because of the
difficulty to adapt most of the
standard radio parts to this item,
the engineers of the Tyrman
Electric Corporation constructed
their entire apparatus to fit the
terminals of this connector. Thus
they are today the only manu-
facturers who are building radio
parts to a definite standard. It is
certain that this innovation will
create a sensation among the set
building publie.

Jobbers and Dealers

Backed by the enviable reputa-
tion of their designer and by a
comprehensive advertising snd
merchandising campaign, Tyrman

EXCELLENCE—

JOBBER, DEALER AND FAN

A single hole, sub-panel or baseboard mounting socket that
allows each tube to funetion under the influence of magnetic
and static fields, an achievement long desired and secured
only by Mr. Tyrman's new design. Shielding is of heavy
aluminum —the best heat conductor obtainable, which
radiates uniformly and keeps the tube temperature con-
stant. Price $1.25

L]

Tyrman Transformers

AUDIO TYPE

Tyrman Audio Transformers are of unique design
as shown in illustration. They are of a heavy type
and will amplify uniformly to the lowest audible fre-
quencies, They represent the finest apparatus of their
kind. Designed for those whose aim is to perfect tone
quality beyond the limits heretofore expected. Types
3-b50 and 3 -b1 are specially for use with UX-112 or
UX-171 tubes.

Type 8-30 Ratio 8 to 1...... S Price $8 .
Products offer Set Builders, Deal-
Type 3-50 Power input transformer for sec- % £
ond audio stage 10 ers and Jobbers a splendid profi

opportunity. T E C Products all
ecarry an unconditional guarantee
of excellence assured by rigid and
exhaustive Laboratory tests.

Complete descriptive literature
will be sent to Jobbers and Deal-
ers upon request.

Set Builders

To fully acquaint yourselves
with Tyrman Products, send for
special booklet, describing T E C
Parts in detail. Ask to have your
name placed on our mailing list
that you may receive advance in-
formation of the latest develop-
ments in our laboratory. This in-
curs no obligation on your part.

Mail This Coupon

Type 3-51 Power output transformer for sec-
ond audio stage........ccooivinenae 10

RADIO FREQUENCY TYPES

These new types guarantee a higher standard of
excellence and quality than characterized by Mr.
Tyrmean’s units of last year. They are absolutely
guaranteed to be matched to a fraction of a kilo-
cycle. Terminals of these units will accommodate
the use of the Kurz-Kasch Capacity Connector. All
Tyrman Radio Frequency transformers are encased
in genuine bakelite mouldings.

R.F.Type8-70 200 to 550 meters................ Price $4
R.F.Type 8-T1 160 to 360 meters............... 4
R.F.Type8-80 A long wave transformer
that will operate at maximum ampli-
fication at 300,000 cyecled. .o

TYRMAN ELECTRIC CORPORATION

141-143 West Austin Avenue Chicago, Illinois
MEMBER [/SHS MEMBER

TYRMAN ELECTRIC CORPORATION
141-143 W, Austin Avenue
Chicago, Ilinois

are mounted on solid brass brack-
ets. Another extremely important
feature heretofore unused, is the
new type of clutch which assures
perfect concentricity. Provisions
are made for single and double

tain degree by some manufac-
turers in the past, but the Tyrman
Electric Corporation presents a
practical unit which would need
no alterations in amateur built
sets. These sockets mount with

Gentlemen :
Kindly send to me, gratis, special book-
let ‘deseribing T B C Products in detafl,
Place my name on your mailing list
that I may receive adveanece information
of new developments in your laboratory.

control tuning systems. one screw and can be used with 0 S
5 . sub - panel or baseboard mount-
New Line Includes a Shielded ings. Heavy aluminum stock is AT ESS s o i

Socket

The Tyrman Shielded Socket is
designed to give each tube the
chance of proper functioning in
hook - ups under the influence of
magnetic and static fields. This
idea was accomplished to & cer-

used for the shielded part, it be-
ing the best heat conductor ob-
tainable and will keep the temper-
ature of the tube constant. It will
greatly help in stabilizing the cir-
cuit, eliminating whistles, howls
and microphonic noises.

Jobbers Name........

Address

Tell them that you saw it in RADIO




amfield Super-Selective 9"

Using the famous

RUSCO 10 KC BAND PASS FILTER
IS THE OUTSTANDING CIRCUIT FOR 1927 - 28

THE GREATEST RECEIVER EVER DEVELOPED

The circuit uses many features of proven merit never before incorporated in a Radio
receiving set. These features result in an outstanding achievement, namely: the simultaneous
increasing of both selectivity and sensitivity to a point heretofore considered impossible.

Complete descriptive articles on this remarkable new circuit will appear in early Fall
issues of “Radio,” “Citizen’s Radio Call Book,” “Radio Age,” “Radio Review and Listeners’
Guide,” “Western Radio Trades” and other magazines. Similar articles will also appear in the
Iiew York Sun, the Chicago Evening Post and many other leading newspapers throughout
the country.

Camfield EQUALTUNE CONDENSERS

Unegualed for Manufactured in
ACCURACY ALL POPULAR CAPACITIES
MECHANICAL DESIGN AND IN UNITS OF
ELECTRICAL EFFICIENCY ONE TO FIVE GANGS.
WORKMANSHIP ESPECIALLY ADAPTED
APPEARANCE FOR USE WITH THE

GENERAL UTILITY NEW TYRMAN DRUM DIAL.

“A TRIBUTE TO A LEADER”

Camfield Equaltune Condensers are¢ the unanimous
choice of discriminating manufacturers, jobbers, dealers
and set builders. There is proof of this in the fact that
they are being officially specified in the following circuits
for the 1927-28 season:

Camfield Super-Selective 9. The New Bt. James U240.
The Flewelling Svper Ten. Camfield Duoformer 5.
Scott's Worlds Record Super 10, Eight-in-Line.

Madison Moore Super. Hag n's O tone

MaZison Moore AC Operated Radio And many others.
Frequency Circuit.

Jobbers, Dealers, Set Builders and Set Manufacturers!
Write for Detailed Information

CAMFIELD RADIO MANUFACTURING COMPANY
351-363 EAST OHIO STREET, CHICAGO, ILLINOIS

Tell them that you saw it in RADIO
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FREE — Write for
““The Radiall Book’’

containing the latest popular
Hook-Ups and Construction

Data, to wept. k-7

AMm,

Obsolete

O tube is better than its filament
regulation, And Amperite alone
guarantees that perfect regulation re-
quired to bring the utmost in clarity,
volume and tone quality out of your
tubes.

With Amperite you can forget both
tubes and rheostats. At all times—
under every varying battery condition
—this variable tube filament current
resistance works autormnatically, elimin-
ating hand rheostats and rendering

Tube Performance
demands AMPERITE

every tube fool-proof against damage
and premature burn-outs. If you want
Amperite performance — insist upon
Amperite. Don’t be misled into buying
substitutes represented as just as good.
There is only one Amperite — and
nothing else will do. Approved and
specified by leading engineers in every
popular circuit.

Types for every tube and battery.
Sold everywhere. Price complete with
mounting $1.10 (in U. S. A.)

ARadiall @ompafgy'

52 FRANKLIN STREET, NEW YORK

ERITE

G. U.sS. PAT. OFF.

Jhe "'SELF-ADJUSTING” Rheostat

Tell them that you saw it in RADIO




LEUTZ
"UNIVERSAL TRANSOCEANIC

%W T 2 —_gTUBES

= . i
ik ol Sy - il

R it

N EVER before has any radio ever provided

at so low a price, so many QUALITIES
and exclusive features. Modern to the minute
in design, offering True distinction in appear- q
ance, built of fine materials, master workman-
ship, — the “UNIVERSAL TRANSOCE- ]
ANIC” is the outstanding triumph of the most
favorably known builders of powerful radio re-

_ceivers.
Write For Our New Literature Today. m g
C.R. LEUTZ, mnc. | I I
Sixth and Washington Aves., Long Island City, N. Y. U 0 3 0

JUA 0 0

Tell them that you saw it in RADIO




ou Cant Carry a Load of Hay
& on a Wheelbarrow

— —_— e

e

MITHER can you obtain good musical per-
formance from your receiver unless your
audio amplifier can carry the full load of rich
tones and overtones.

Wherever tone quality is paramount you will
find Thordarson Amplifying Transformers.
Over thirty manufacturers of leading quality
receivers use them as standard equipment.

Follow the lead of the leaders. Whether buy-
ing or building a receiver—if you enjoy music
—insist on Thordarson Amplification.

THORDARSON
BATTERY
CHARGER

DRY—As dry as they make them. In fact the
rectifying element is contained in a moisture-
proot cartridge.,

SILENT— No vibrating parts. Current is rec-
tified through a patented electro-chemical
process.

SAFE —There is no hazard to rugs or wood-
work for there is no acid to spill. The tubes of
the set are safe, even if turned on when the
charger is in operation.

COMPACT—Fits into battery compartment
easily. Only 234" wide, 534" long and 434"
high, overall.

EFFICIENT—This charger iz always read‘y for
service. No overhauling required. Rectifying
element is held in spring clips and can be re-
placed in thirty seconds.

LONG LIFE —The Raytheon rectifying unit
used in this charger is guaranteed by its manu-
facturer for 750 hours of full load operation,
or a})proximately one year's service. The
transformer will last indefinitely.

CHARGING RATE — 2 amperes,

Price $ 30
12 P

THORDARSON
Power Compact
The only complete founda-
tion unit for home-built
power amplifiers. Contains
power supply transformer, 2
30-henry choke coils, 2 buffer
condensers and center tapped
filament supply —all in one
compound filled case. Sup-
plied in two types: R-171 for
Raytheon rectifier and UX-
171 power tube, and R-210
for UX-216 B rectifier and
UX-210 power tube.

Type R-171, $15.00
Type R-210, 20.00

THORDARSON R-200
Amplifying Transformer

A transformer designed for
the musical epicure. The large
core of finest silicon steel and
the high inductance primary
winding combine to give this
instrument the most perfect
transformer reproduction ob-
tainable. Has a remarkably
wide range of amplification.
Ideal for use with cone
speakers, Designed for both
first and second stage ampli-
fication. Weight, 2 Ibs.

Price $8.00

[HORDARSON

RADIO TRANSFORMERS
Supreme in Musical Performance!

THORDARSON ELECTRIC MANUFACTURING CO:

Tell them that you saw it in RADIO
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REMLER REMLER  REMLER

PARTS THAT IMPROVE RECEPTION
in any Circuit
REMLER Radio-Frequency AMPLIFIER

A copper shielded, single-dial control, front end, completely wired.

Its use eliminates the difficulties common in radic construction.

A compact unit incorporating two stages of radio fr cy and det

Can be adapted to any toned radio freguency eciremit.

The use of this radio frequency amplifier in the Infradyne circuit assures
wonderful results.

The Antenna Compensator, which is included, permita complete equalization.
No: 710 Price $55.00

¢tReady for delivery August I, 1527)

REMLER Infradyne FOUNDATION KIT A

This Kit contains all that is needed for the construction of the Infradyne Receiver Compensator
except the transformers, volimeter, Infradyne Amplifier and Cabinet.
No. 750 . Pries $52,00
(Ready for delivery August 1, 1927)

REMLER Infradyne CABINET AND' BASE

The esbinet is pure sheet copper, embossed in two-tome brown ecrystal lacquer with a decorated wood base size 11x 2
No. 780 !’dee '$15.00
(Ready for delivery Aumgust 1, 1927)

REMLER Drum DIAL REMLER Infradyne AMPLIFIER

The Remler Drum Dial gives a full A three - stage radio fre-

15 inches of dial space, divided into
200 divisions—2 for each broadcast
channel.

Callbration psirips are rigidly
mounted,

Bocket and 6-volt lamp furnished
for iluomination. Easily mounted;
round drilled hole required for
panel plate.

The Remler Drum Dial will drive
all standard makes of condensers
either single or In gangs of one,
two or three condensers.

Right or left hllui muﬂnﬂnt
No. 110. Price... v . 450

Rotation of the dial through a
full 380° gives greater separation of
stations at all wave lengths than is
possible with the usual 180° dial. A
special adjustment which permits
variation of the condenser capaeity
at zero dial setting sllows a still
further spreading of the stations In
the Straight Line Frequency type.

Straight-Line Frequency

Thir type gives the greateat
possible separation ef stations
over the entire broadcast hand.

Straight-LineWave Length

This type should be used to
separate to the greatest extent
the long - wave Class “B" sta-

quency unit which is adapted
for wse in connection with
practically all standard sets
of the tuned radio-frequency
or neatrodyne types, and
which also fully meets the
requirements of the Sargent

Infradyne Circuit. It is designed to enplny tabes of the CX-289

or UX-199
Ne. 700. Priece

$37.50

REMLER 3-in-Line CONDENSER

The new Remler Three -in - Line
Condenser offers definite advantages
found in no other gang condenser.

Complete insnlation of each rotor
permits its use in any system of
neutralization.

Balancing Condensers are qniekb’
adjusted by of eon
located regulating screws. Aalplc
space is allowed between sets of
plates. Frame is die-cast sluminum
with black crystalline enamel finish.

Special staggered connection of plates makes it self-shielding,
preventing interstage coupling. All insulation ie of genuine

Bakelite. Maximum capacity of each section,

00035 mfd.

No. 633. Three-in-Line Condenser. B. L. Wave Length..

No. 643. Three-in-Line Condenser. B, L.

REMLER 2-in-Line CONDENSER

The Remler Two-in-Line Condenser
is identical in construction and design
with the Three-in-Line described above
except that it is of two-gang type.

Maximam capacity of each section,

Equal divisions on the dial r:;p» tions, Equal disl divisions .00035 mid.

resent equal frequency bands. represent equal wave - length No. 632. Two-in-Li 8. L.
No. 646—.00035 max......$5.00 bands. & T Wave Laagth o
No. 648—.0005 max........ 5.00 No. 638—.00035 max....$5.00 o Gi2. Two-in-Line. B. L.
No. 659—.0001 max........ 6.00 No. $39—.0005 o Frequeney ..o

REMLER

Division of
GRAY & DANIELSON
MANUFACTURING CO.

REMLER Improved SFOCKET

The No. 50 Remler Socket is de-
signed for use with X-type, standard
hnedti}nb;a. Poaitive clontntt i: i::{
sured by brasa contact levers extend- o
ing the full length of the tube base 368, First Strest
prongs and held under firm pressure SAN FRANCISCO
by high tension springs. Il CHICAGO NEW YORK

No. 50. Price e $0.50

REMLER Choke CcOIL

The No. 35 Choke Colil is of dis-
tinet otility in limiting radio-fre-
quency currents to certain paths
and in preventing the generation of
high parasitic frequencies.

10 Tell them that you saw it in RADIO




Absolute reliability
at last!

Universal

Socket Power Units
Built to excel —not undersell

Everyone wants power from the light-socket;
so almost every radio manufacturer is ready to
supply some sort of unit to furnish it.

But the supreme test of the scores of Socket
Power units on the market is reliability! Noth-
ing else is worth having for a moment.

For many months Universal has been experi-
menting, rejecting, selecting, to choose the parts
which make up the A, the BC and the ABC units
shown. Into their building has gone all the ex-
perience gained in over a quarter of a century
of fine battery making.

There is no guess-work here. No skimping of
quality to meet a price. Performance alone has
been the goal.

Make Universal your choice, and you can then
forget entirely about the source of your radio
power.

THE UNIVERSAL BATTERY CO.
3458 So. La Salle Street, Chicago

BATTERIES FOR EVERY PURSE AND PURPOBE

UNIVERSAL
BATTERIES

Tell them that you saw it in RADIQ

Dealers!

Jobbers!

Those of you who respect
your trade and who value
good will are going to have
a mighty profitable season
selling Universal Socket
Power units. We'd like to
put our selling plans up to
you together with our new
discount sheets and com-
plete specifications of the
three units.

The A unit is equipped with
Westinghouse Rectox dry
plate rectifier controlled by
set switch. Has B plug-in.
The BC unit delivers 40
mils. at 180 volts. Ideal for
171 power tube operation.
Guaranteed delivery of
proper voltages to each
tube as specified by set
manufacturer. Seven taps
—two for C voltages and
all variable due to the use
of wire - wound resistances
throughout. Improved filter
circuit. Designed for use
with Raytheon BH-85 mil
long-life rectifying tube.
Raytheon approved. Oper-
ates perfectly on any set.

The ABC unit is-a combi-
nation of the above two, all
contained in one case. Set
switch controls it.

All cases furnished in at-
tractive brown, crackled
lacquer finish.

Send for full information
without delay: There’s no
obligation.

i
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Dongan Laboratories Again Shares Honors
in New Power Eliminator Achievement

The announcement by the Ray-
theon Laboratories of the perfec-
tion of the B A 350 m.a. rectifying
tube for the elimination of A, B
and C batteries signifies one of the
greatest steps forward to the gen-
eral use of radio that has yet en-
thralled the eager fans. Until radio
became so0o simple that easy and
certain success could be assured
withoat the annoyance of cumber-
some and complicated power acces-
sories, many folks were not in-
clined to make the effort. How-
ever with the simplicity of Ray-
theon's mew invention the power
difficulty of successful radio recep-
tion becomes as antiguated as hand-
cranking your automobile.

It is only natural that the Don-
gan Electric Manufacturing Com-
pany of Detroit should participate
in the practical working out of this
radio achievement. According to
G. J. Scherling, secretary and
treasurer, Dongan has laid par-
ticular stress on research and ex-
perimental work for several years,
in fact ever since it became evident
that the public intended to make
wireless a huge commercial under-
taking. From the very early days
of popular radio Dongan engaged
exclusively in the design and pro-
duction of radio transformers, at
first audio transformers. Many of
the leading radio receivers for years
have been equipped with Dongan
Audio Transformers.

As it became evident that a sub-
stitution for hatteries must be
found before radio would meet with
the unanimous approval of the fans
Dongan, together with several other
radio pioneers, developed a definite
plan for experimental work. That
this department of the Dongan
organization has accomplished its
purpose is clearly evidenced in the
gradual elimination of battery de-
vices until today there is no further
need for any battery power other
than that available from the light
socket.

In each new development Don-
gan has played some part. Today
many of the leading B - eliminator
manufacturers nse Dongan Special
Transformers as standard equip-
ment. It is significant of Dongan's
policy, that, throughout this period,
Dongan has refused all the tempt-
ing opportunities that naturally
have come its way in the course of
research and development. - At no
time has Dongan considered manu-
facturing and marketing a Battery
Eliminator of its own but has been
content to co-operate with and
serve those worth-while manufac-
turers of complete ontfita who have
concentrated in this field. Dongan
has continned te design and build
radio parts exclusively, The new

Power Transformers for use with
Raytheon’s mew rectifier tube wers
developed together with Raytheon
engineers and, of course, are ap-
proved by Raytheon Leboratories,
Used with the regular 201 A tubes
Dongan No. 3591 Transformer has
700 volts center tap 300-400 mills and

The transformer is substantially
built into a good-looking metal case
and will give indefinite service. This
also applies to the two chokes in-
cluded likewise in an attractive metal
case, For set manufacturers these
models can be built unmonnted.

5 volts | amperes. Dongan Double
Choke No. 3584 is designed for 300-
400 mills.

samples can be

Lyle Hicks, president, says that
had at once and that
the factory expects to be in full pro-
duction within a few weeks,

QUALITY

More, even, than in previous
years Dongan Parts will be iden-
tified with the season’s leading
receivers and power units.

New designs in audio trans-
formers and power unit parts
are now available. Manufacturers
who are designing sets to use
the new Raytheon B A 350 m.a.
tube can secure immediate de-
livery on Raytheon - approved
transformers and chokes.

Individual Set Builders

No. 3591 Transformer and No. 3584
Double Choke are used with the new
Raytheon B A 350 m.a. rectifier tube.
A unit built up with these parts does
away with all batteries and other
power accessories. Better and much
more satisfactory radio reception can
be had now by plugging into a light
socket for A and B power.

You can modernize your own set at
glight cost and an eventual gaving.
The Raytheon B A 350 m.a. tube at
$7.50 list, as well as the Dongan No.
3591 Transformer, $15 list, and No.
3584 Double Choke, $15 list, can be
had at once by sending check or money
order.

What The New Sets Will Include!

No. 3591 Transformer

in handsome and durable
metal case—available also
in onmounted types.

List $15

No. 3584 Double Choke

(3 chokes in ome cane)

List $15

Raytheon B A 350 m.a.
Tube

List $7.50

DONGAN ELECTRIC MANUFACTURING CO.
2981-3001 FRANKLIN STREET, DETROIT

Nl
S

VW TRANSFORMERS of MERIT for FIFTEEN YEARS /;/.
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Sentinel -

The First and Only Complete Line
of Radio Power Units

Sentinel |
A-B-C Power Unit—Beverly Model

The most elaborate descriptions of
these units would fall far short of
doing justice to the importance
they hold in the radio world. They
are the first and only completely
automatic power units. In the
“Beverly” model pictured on the
left, equipped with volt meters
which allow perfect control of all
plate voltages, the set owner has
everything he could desire for
power operation of ANY receiver.

— for every Radio Power Need

The Sentinel line is complete. It provides for every electrical need of Radio.
For the set owner who uses a storage battery and wants automatic “A” power,
we have perfected the automatic Relay and Charger; if he has a good charger,
the Automatic Control Unit alone will answer his purpose. The Sentinel
Automatic “A” Unit provides relay, charger and “A” battery all in one com-
pact case. The Sentinel “B-C” unit furnishes “B” and “C” current for ANY
set made with ample reserve power, It has an 80 mil. drain at 180 volts.
Going still a step further, the Automatic Relay, Charger, “A” Battery, and
B-C unit are scientifically combined into one master unit for all radio power
purposes—the Sentinel A-B-C.

There is nothing on the market to compare with Sentinel products.

They are absolutely umique—and their perfect performance is guar-

anteed. Our extensive schedule of forceful marketing and advertising

has started. Eighteen branck offices assure jobbers of wmusual service
and co-operation. Write for all the facts.

SENTINEL MANUFACTURING CO.
9705 Cottage Grove Ave., Chicago, U. S. A.

Sentinel $15
Automatic Control
Makes Your “A” Battery
and Charger Completely
Auntomatic

Sentinel

Unit

$29.50

Automatic Control and Charger
Makes Your “A” Baitery a
Completely Automatic Power

Sentinel
B-C £
Power it o |
Units - L

Beverly Model and Regular Type

Furnishes “‘B" and “C" Curvent for ANY Radio Set—
B0 MilL drain at 180 Volts with Ample

ve Power

Sentinel

A.B-C (Completely Aut tic) Unit Supp
- Every Reguirement of Radio

Sentinel $40

“A"™ Completely Automatic
Power Unit

Not a Trickle Charger

Tell them that you saw it in RADIO
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MR. RADIO
EMPLOYER!

Do You Need
Some Good Men?

Radio employers who wish to make additions
or replacements within their organizations
should call on our Free Employment Service for
assistance. Men usually available at any point in
the United States or Canada on 48 hours notice.
There is absolutely no charge for this service,
either to the employer or to the employee.

We can supply men qualified for work in manufac-
turing plants, research and designing laboratories, or
broadcast stations; licensed men for commercial land
and sea operating jobs; Radio-trained salesmen for the
manufacturer, jobber, or retailer; men who are com-
petent at Radio service, installation, construction, and
repair.

If you need a trained Radio man for any kind of
work, or if you expect to need one in the near future,
see if we can’t help you. Write, describing the position
and the sort of man you desire. You’ll be informed
promptly if we have available the man you need.
Address correspondence to M. B. Taylor, Manager,
Employment Department, National Radio Institute,
Washington, D. C. A free monthly bulletin, listing men
available and their gualifications, is published by this
department. Your request will bring it to you regu-
larly. Please refer to “RADIO.”

(We conduct the oldest and largest Radio home-study school
in the world, and our students and graduates are to be found in
almost every Radio organization of importance. Our course of
practical training is recognized by the U. S. Government, which
allows our graduates the customary points of credit toward any
Radio license they may wish to take out. See announcement

on opposite page.)
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Want More Money?

You Can Increase Your Earning Power
by Learning More About Radio

If you're making a penny less
than $50 a week, you're not getting
what you ought to get out of Radio.

Thoroughly - trained men — men
whose knowledge of Radio is com-
pletely 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 through
knowledge — training — practical,
complete training, that fits you to
get and to hold a better position in
the Radio field.

See If
This Free Book Can Do
You Any Good

I publish a 64-page book, printed
in two colors and filled with facts
and photos relative to Radio and its
opportunities,

I don’t say this book will help you,
but it does help such a large per-
centage of those who read it that I
can afford to send it to all 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.

Oldest and Largest
Radio Home-Study
School in the World

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

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

Lots of them, men who knew
absolutely nothing about Radio
when they first wrote me. Some
who didn't know the difference be-
tween an ampere and a battle-axe.

Others, graduate electrical engi-
neers who wanted special work in
Radio. Licensed sea operators who
were way behind on the “BCL
stuff.” “Hams” by the score.

Last but mot least, the service and
repairman or salesman whko wanted to
advance or go into the Radio Business
on his own. And the mon already in on
his own, who wanted to look forward
to a more solid and permanent Radio
future.

My Free Book—see coupon below—
tells about my helpjul methods, and
cites the experiences of o hundred men
—giving photos and addresses.

below and look it over.
yvou nothing but a two-cent
stamp, and you place yourself
under no obligation. I won’t even
send a salesman to call on you.

At any rate, fill in the coupon
It costs

J. E. Smith, President
NATIONAL RADIO INSTITUTE

Washington, D. C.

And there’s always a chance that
thap two-cent stamp may make quite
a difference in your future.

What My Radio
Training Is

Under my practical system, a man
can study at home in his spare min-
utes, and get a thorough, clear; prac-
tical 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.

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.
See announcement on opposite page.

This proposition is open to any-
body who is not satisfied with his
job, his prospects, or his Radio
knowledge. Regardless of how much
yvou know already (or if you don’t
know the first thing about Radio
technically) I'll fit my methods to
suit your needs.

If you want to enter into any cor-
respondence about your own situa-
tion, anything you write will come
directly to me and will be held
strictly confidential.

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

Originators of
Radio Home-Siudy
Training

J. E. SMITH, President,
National Radio Institute,

Dept. GB-55, Washington, D. C.

Please send me your free book about the bigger opportunities awaitifig the thor-
oughly trained Radio man. At present I (am) (am not) in the Radio business,

Name

State

Tell them that you saw it in RADIO
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CARTER PROGRESSIVENESS

HE CartErR Rapro CompaNy

was one of the pioneers of the
industry and its growth has been
steady.

Radio in the early stages was
mostly a proposition of make-
shifts. It was more or less a new
art although the reproduction of
voice had for years been studied
by telephone engineers. It was
natural, therefore, that the first
parts used in this new art should
be adapted from the older arts of
the telephone and telegraph.

The Carter Radio Company,
however, realized that make-shifts
were nothing but make-shifts and
that radio art as it developed
would require items new and orig-
inal and peculiarly adapted to the
art for its perfection.

All the Carter parts, therefore,
are original and exclusive, in their
design, their engineers setting
about to discover the problem and
then building a part to meet the
condition presented.

It is not surprising that a firm
as progressive and as keenly alert

to the demands of radio progress

should have originated and manu-
factured so many new and indi-
vidual products.

It is not surprising under these
conditions that in an industry
more or less saturated with mush-
room growths the Carter Radio
Company is one of the phenom-
enal successes.

It has been truly said there is
no substitute for a Carter part
and you can readily see why.

Radio engimeers who design the
popular circuits turn instinctively
to Carter parts, realizing that in
them they can place the utmost
confidence that the part will per-

form consistently and assure the -

success of the circuit.

The progressive spirit of the Carter
Radio Company has been shown not
only in their designing and manufactur-
ing departments but also in their exe-
cutive departments, The Carter Radio
Company has offices in the principal
cities of the world. Besides their mod-
ern, up-to-date factory in Chicago, there

16

is also a Canadian factory to take care
of Canadian business and in the east at
Bridgeport, Conn., plants are busily en-
gaged in turning out Carter parts. This
insures prompt shipments to all parts of
the country.

Manufacturers appreciating Carter
quality and originality of design have
been quick to incorporate Carter parts
in their sets.

Mr. A. J. Carter, President of the
Corporation, realized from the first the
necessity for.standardization of parts
and as chairman of the standardization
committee of the Radio Manufacturers
Association has contributed much to this
work. He has practised what he has

preached with the result that in the
Carter plants standardization has been
carried throughout the complete line.

Among the new Carter items available -
are: a complete new line of molded mica
condensers, by-pass and filter condens-
ers, resistors for A. C. operated sets and
“B” eliminators, 110 volt switch, new
receptacle outlets, new heavy duty rheo-
stats and potentiometers.

Ever alert, ever keen to anticipate the
requirements of the industry it is not
surprising that the Carter Radio Com-
pany is continually each season, bring-
ing out new items which are regarded
by those in the industry and those inter-
ested in radio as epoch-making,.

CARTER

JACKS

PLUGS
POTENTIOMETERS
JACK SWITCHES

110 VOLT SWITCHES

RHEOSTATS

a speciflc requirement.

Tell them that you saw it in RADIO

PARTS

Largest line of up-to-date
Radio products made

SPECIFIED
in all popular circuits.

In Canada: CARTER RADIO CO., Limited, Toronto

Offices in Principal Cities of the World

Carter Radio (o.

cHICAGO

Complete line of :

RESISTORS

ADAPTERS

FILAMENT SWITCHES
RECEPTACLE OUTLETS
PILOT LIGHTS

with or without Filament Switch

VOLUME CONTROLS
with or without Filament Switch

VOLTAGE CONTROLS -
for “B” Battery Eliminators

New line of Fixed Condensers

Each part is developed from original research: it is
original in design, new in conception and built to meet




Raytheon Leads

Raytheon’s leadership
in the rectifier field is
demonstrated again
by the announcement
of these sensational

new rectifiers, worthy
to take their places

Raytheon BA Raytheon A
350 m. a. alongside Raytheon 2Y amps.
(Half size) (Actunl size)

Types B and BH.

Light Socket A-B-C Power
With One Rectifier

By this amazing rectifier, Raytheon BA-350 m. a.,
the final great step in the development of radio
power iz accomplished. Compact, built-in A-B-C
power, without accessories, becomes a fact.

Soon a specially selected group of leading radio
manufacturers will announce their newest receivers,
using Raytheon BA-350 m. a. Standard 201-A tubes
are used, and all batteries, chargers, accessories, and
outside power equipment are eliminated.

Raytheon BA-350 m. a. the crowning accomplish-
ment of the Raytheon Research Laboratories, has at
last given the radio world a practical, proven solu-
tion to the problem of simple light socket receiver
operation.

A Revolutionary Scientific
Achievement

In High Current, Low Voltage Rectification
Raytheon A-21; amps. is revolutionary in principle,
in construction, in performance. It is an unbreakable
metal cartridge, compact and simple, without lignids
or filaments.

Above all, it is The Efficient Rectifier. Its operating
cost over the period of a year, compared with that of
other types of rectifiers designed for similar uses,
will show a cash saving of many dollars.

Raytheon A-2% amps. was invented by Monsicur André of La

Radiotechnigue in Paris, and developed by the Raytheon Research
Laboratories with his co-operation.

Batiery chargers snd A power uniis using this remarkable
rectifier will bear the same seal of approval thst distinguishes
all Raytheon-equipped power devicea.

RAYTHEON MANUFACTURING COMPANY

WED FOR Use
‘1‘, G0 L7 Ty

Cambridge, Massachusetts

New Prices

{Raytheon §

Loy, e TypeB . . . §4.50

G LirE ppcmpnns Type BH 6.00

Only manufacturers whose TypeBA . . 7.50
units have been tested and Type A 4.50
approved by Raycheon may “« e -

use ﬂl.h seal on. Mr

*v'

>
-
“o

Raytheon

The Heart of Reliable Radio Power

Tell them that you saw it in RADIO
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SMILESTONES OF “PROGRESS

The progress of an enterprise from small beginnings fo a
successful and well known establishment is always interest-
ing. It is interesting to those energetic and ambitious young
men who still have their way to make and to whom such a
history is both an encouragement and a lesson — for we all
really learn best by example. It is just as interesting to those
who have already made their mark, for
purposes of comparison.

The story of the advancement of the
National Company, Inec., of Malden and
Cambridge, Mass., from its first and small
beginnings along the milestones of its
progress, to its present, well recognized
place in industry, starts in 1914, It
occupied at that time a small space in
Boston, Mass., of 20 by 20 ft. One of its
products at that time has since become
famous, for “Ragtime Rastus,” the little phonograph dancer
that has given joy to so many thousands of children, made
his first bow to the public at that time from the doors of the
National Company. “Ragtime Rastus” danced his way out
of the National Company factory to fame, and since then has
been booked many times in moving pictures. Many of our
readers have probably seen “Ragtime Rastus” when he sup-
ported Mae Murray in a feature production. Mr. William A.
Ready, the present President and General Manager, was in
charge of Na-
tional Co. at
that time,

In 1917 the
Company moved
to larger quar-
ters and went
into the manu-
facture of thread
gauges and air-
plane parts for
theUnited States
Government, It
continued in this <
essential industry throughout the period of hostilities, and
was later awarded a Distingunished Service Certificate for
War Services rendered.

With the return to peace-time activities, the Company went
into the manufacture of equipment for the construction of
large power houses, including safety cell doors, for switch
and bus compartments, illuminated gauge glasses for power
boilers, and other items of that character.

This business grew with sufficient speed to warrant the
purchase in 1820 of a two - story brick factory at No. 110
Brookline Street, Cambridge, containing 11,500 square feet
of floor space. The Company continued with the manufacture
of its power-house-equipment items and added a small build-
ing of 8,400 square feet in the rear for enameling

First National Co.
Factory, 1814

1520 to Date

Gordon who was advertising manager of the Atlantic Radio
Company of Boston, and Mr. Gordon was sufficiently inter-
ested to visit Browning’s house and listen te the set. The
following day, Mr. Ready happened to go into the Atlantic
Radio Company on some business, and Mr. Gordon enthusias-
tically described the performance of the new set to him. At
this psychological moment, Browning himself entered the
Atlantic Radio Company and was introduced to Mr. Ready.

The result of the following conversation was that Mr.
Ready, with his associates, visited Browning’s house that
evening and heard the set. Although the original research
had been done without any thought of commercial develop-
ment, the possibilities seemed so good that the National Com-
pany went into the manufacture of the essential transformers,
combining them with their NATIONAL CONDENSERS and
VELVET VERNIER DIALS, to form the first NATIONAL
Tuning Units. Although the new product moved rather slowly
at first, it rapidly gathered headway and a large demand soon
arose. And there have been probably more Radio sets built
in the United States using NATIONAL Tuning Units than
any other type of home-built receiver.

In 1924 and 1925 National Company developed and brought
out its “B"” type of VELVET-VERNIER DIAL, to meet the
popular demand for a slow motion tuning control, to be fast-
ened to the front of a panel and of the window type. This
same year, the NATIONAL IMPEDAFORMERS were put on
the market—among the very first units for the construction
of impedance audio amplifiers —now so deservedly popular
for their fine tone quality.

During 1926, Mr. Ready still further expanded the Radio
line of the National Company, by the development of the
ILLUMINATED DIAL, and in the Fall, the production of
Transformers, Chokes and Condenser Blocks, for plate power
supply.

In addition, National Company first sold a completely wired
and ready-to-operate, heavy-duty B-Power Supply Unit, and
a three-stage Power Amplifier combined with a B-Supply
Unit, known as the NATIONAL POWER AMPLIFIER.

By the beginning of 1927, the Brookline Street building in Cambridge,
was 80 crowded that it was imperative to seek for larger space, and &
new and much |larger factory building in Malden, Mass., was bought. At
the same time this building was purchased, the new NATIONAL Tuning
Units were brought out with the OFFICIAL BROWNING-DRAKE R. F.
TRANSFORMERS and COILS, and the new NATIONAL EQUITUNE
CONDENSERS with their structural girder frame type of construction.
And, latest of all NATIONAL products, the NATIONAL FULL WAVE
DUO RANGE CHARGER, which uses the new Raytheon “A" Rectifier,
i just now mnnounced to the public.

Thus equipped with twe plants with a total floor space of 30,600 square
feet, the National Company is prepared to enter the Radio field for 1027-8
with full facilities for quantity produetion.

And in the span of its existemee from 1914 to the present time, its
good name and good will have been built up, together with its national
distribution, so that it occupies an excellent position in Radio—the new-
eat of its lines—while still continuing the manufacture of its other lines

ovens, ete.

In 1922 the National Company entered the
Radio field, and in that year first made the NA-
TIONAL VARIABLE CONDENSERS and the
original NATIONAL VELVET VERNIER DIAL
Type “A" with its well known planetary friction
gearing. These items gained immediate popu-
larity—the VERNIER DIAL being among the
very first of that type to be introduced.

In 1923 the present NATIONAL e DX Con-
densers were first brought out, and also the NA-
TIONAL Transmitting Condensers, for the use of
broadcast stations and “Hams.” These are now
in use all over the world.

The year 1924 was marked by an important and
significant milestone for the National Company,
for in that year, Glenn H. Browning, then a grad-
uate student at Harvard University, first came to
the attention of Mr. Ready. He had been conduct-
ing some research work for a thesis with F. H.
Drake on a Radio-Frequency Transformer with
high gain. The research had worked out very
successfully and Browning had built a set employ-

of engineering specinlties.
SR | =
: oAl
N R

ing the new coils which had been designed. r.
Browning talked, at about this time, with Mr.

-»{ NATIONAL COMPANY INC,

W. A. READY, “President

National Co. New Malden Factory, 1927

CAMBRIDGE and MALDEN, MASS. -
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NATIONAL
TUNING UNITS

BD-1E AND BD-2E
A new type of these famous units
comprise the genuine and

Official BROWNING-DRAKE
R. F. Transformers and Induances with
slotwound primary and spacewound secon-
daries,—the new NATIONAL EQUITUNE
Condensers with Girder Frames, and theo
NATIONAL ILLUMINATED VELVET VERN-
IER DIALS, Type “C”. Each tuning unit
separately mounted on heavy pressboard
base in separate box, to be used on the
base for experimental work or for easy
attachment to any panel.

NATIONAL Tuning Units have been buile
into fine Radio Sets sinces 1924 and are
officially approved by Glenn H. Browning.

Price BD-1E, with Genuine BD Prica BD-2E with Genuine BD
Antenna Coil and .0005 Condenser Transformer and .00025 condansey
< $10.75 I= = $14.25 }=

Dedua 50c each for dials without illumination

C;-m and see us at the
R. M. A. Trade Show
Stevens Hotel, Chicago
Jung 13- 18
and send for new pamphler

The most widely used llluminated Vernier :
Dial on the mafket. Its clear glow snvires A NEW Batte.ry Changse witont e or
you to a quiet hour in your favorite corner. liquids, employing the new Raytheon “A'
Variable Ratio 6—1to 20—1,—beautiful Bake- Unit and charging batteries at either 2 1-2 or
lite case,—easily atrached by anyone. 5 ampere rate as desired. Made to established
I LLUMTINATTETD ANY dards
NATIONAL VELVET VERNIER DIAL N RELGHECOMR i i
<] Price $3.00 Each = NATIONAL DUO-RANGE CHARGER
Dedu@ 50¢ each for dials without illumination «f Price $19.50 Each }

BE SURE YOU GET THE GENUINE

NATIONAL

RADIO PRODUCTS

<] NATIONAL COMPANY INC, W. A. READY, President, CAMBRIDGE and MALDEN, MASS. o
Tell them that you saw it in RADIO 19




American Transformer Company
Ready for New Season with Proved Units

e D] G ==

MERTRAN radio products have
A been known in the United States
for twenty-five years. They were
used in 1904 for the Marconi tests across
the Atlantic Ocean, and in 1927 in con-
nection with the radio telephone service
to England. AmerTran transformers have
come to be universally known throughout
the United States as the best in the coun-
try. For audio frequency amplification
or operation of radio sets from alternat-
ing current power lines, AmerTran prod-
ucts have the well deserved name in the
United States of producing results not
obtainable by any other devices.

Until AmerTran DeLuxe audio fre-
quency transformers were introduced,
type AF 6 (first stage) and type AF 7
(second stage) had the name of being
one of the finest audio frequency trans-
formers in America. With the exception
of AmerTran DeLuxe they are still the
best value. Type AF 6 (ratio 5-1) and
type AF 7 (ratio 3%-1) sell at $5 each.

The AmerTran DeLuxe audio trans-
former produces absolutely faithful am-
plification with natural quality. When
it is used with proper tubes and loud
speaker and clear signals from the detec-
tor tube, it will produce natural volume
over the entire audible range. Until you
have listened to radio amplified by these
transformers you have not heard the tru-
est quality with ample volume. Amer-
Tran DeLuxe transformers are made in
two types for first and second stages and
are sold at $10 each.

Not content with making it possible to
secure quality in the output of your radio
set, AmerTran has produced a new trans-
former which makes it easy to eliminate
B and C batteries by supplying noiseless
rectified current from the alternating
current lines. Full descriptive matter of
circuits will be supplied upon request.
AmerTran power transformer PF52 for

use on 110 volts, 50 to 60 cycles, $18;
for use on 220 or 230 volts, 50 or 60
cycles, $35.

Amerchoke Type 854 is a scientifically
designed impedance or choke coil of gen-
eral utility, designed primarily for use in
filter circuits. As an output impedance
for by-passing direct current from the
loud speaker it is just as efficient and
more economical than an output trans-
former. When used with a 1 mfd. (or
greater) fixed condenser, the tone quality
equals that of the best output trans-
former. DC saturation is prevented by
two adjustable butt joints in the core.
Amerchoke Type 854, $6.

AmerTran Resistor Type 400 is par-
ticularly well adapted for use across the
output of high voltage filter circuits to
act as a stabilizer and tapped potentio-
meter for obtaining various plate vol-
tages and it is also useful for other pur-
poses such as a multiplier for voltmeter,
etc. It will withstand a current of 30
milliamperes continuously without undue
heating in open air, but is not guaranteed
for current in excess of this value.

Good quality reception can only be ob-
tained from a radio receiver when each
radio and audio tube is provided with a
negative grid bias corresponding to its
plate voltage as recommended by the
tube manufacturer. The 1 mfd. by-pass
condensers which are connected between
the taps and negative A should be placed
within the receiver proper and not in the
B eliminator. In other words, a 1 mfd.
by-pass condenser should be connected
between the B plus terminal of each radio
as well as each audio transformer and the
filament of the tube ahead of it.

AmerTran Resistor Type 400 has a
cold resistance of approximately 41,000
ohms across the two sections in series and
contains eight solder terminals. Price,
$7.50.
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AMERIRAN

AmerTran DeLuxe audio trans- The AmerTran power transformer type PF52
formers mre gusrantsed to am- and the AmerChoke type 854 (illustrated) are de-
plify at B0Gp of their peak =t 40 signed for use in the construction of pewer ampli-
cycles, and their peak ls above fiers to operate with UX-216B and UX-210 tubes
18,000 cycles. Made for Brst and at their zorrset voltages, sapplying A, B and C
second stages. to the last audio, and B and C to the other tubes.

AMERTRAN RADIO PRODUCTS
CARRY THIS GUARANTEE

“AmerTran audio transformers, regardless of type, are
fully guaranteed against defects for a period of one year
from the date of purchase, and will be replaced free of charge
either through your authorized AmerTran dealer or direct,
if defective for any cause other than misuse. The individual
parts are each carefully tested and inspected before assembly
and the complete transformer receives a most rigid inspec-

tion and test before being packed for shipment.”

This is the way the American Trans- of present sets and as the indispensable

former Company has won confidence and choice for new sets. Other AmerTran
wide use for its products. AmerTran products have been adopted for power
DeLuxe audio transformers are recog- supply apparatus that on performance
nized as reliable efficient units for im- stand in the front rank of modern
proving the tone quality and tone range development.

Send for Booklet
“Improving the Audio Amplifier”
and other useful data, free

THE AMERICAN TRANSFORMER COMPANY

178 EMMET STREET

“Transformer Builders for OQuver 26 Years”

NEWARK, N. J.
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SIZE
9"&?' lon
84" hig|
5%‘ wide

COMPLETE

“A’ Battery Eliminator

Now Auwailable

NOTHING ELSE TO BUY

Licensed by the ANDREWS-HAMMOND CORP.,
under Andrews’ condenser and other Andrews
and Hammond Patents and Patent applications

The Best and Cheapest “A” Power

The Abox ““A”’ Eliminator is a rectifier and
an Abox Filter circuit in one compact
unit. It changes the alternating current
from the light socket to hum-free direct
current for operating eight or less large
tubes at 6 volts. Simply connect to any radio
set without changing the wiring and turn
the switch at the light socket.

It contains no batteries in paste form or

- otherwise. The same condensers that proved

their efficacy in the Abox Filter are used
in the Abox ““A’’ Eliminator and supply
the enormous capacities needed for a low
voltage filter. These condensers cannot be
punctured or broken down—they do not
need replacing and their characteristics do
not change with use or disuse.

The Abox will give the same long life
and the same 100% customer satisfaction
that the many thousands of Abox Filters
now in use throughout the country have
given in the past. It is fully guaranteed for
one year from the date purchased by the
customer.

Each part of the Abox ‘“A’’ Eliminator
is carefully designed and has been tested
over long periods. Together they form a
perfectly co-ordinated unit which is not
only the dest but the cheapest source of “*A”
Power for radio sets.

We will be pleased to furnish detailed
information. Send for circulars or see us at
the Abox booth and demonstration rooms

at the RMA Trade Show, Chicago.

The AbOX Company

215 NORTH MICHIGAN AVENUE CHICAGO, ILLINOIS
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‘Radiotorial Comment

Although the framers of the new radio law purposely
refrained from imposing any governmental censorship on
radio broadcasting, aside from the prohi-
Radio bition of obscene or profane language,
Censorship every station necessarily censors its own
' programs. This practice has been con-
demned, especially by some speakers who have been un-
ceremoniously cut off in the midst of their remarks. But
there is no legal question as to a station’s right to thus
protect itself.

Otherwise it may be liable to lawsuits for libel or
slander. A number of such suits have already been brought
on the basis that a station has the same responsibility as
is imposed on a newspaper or magazine. Because of the
difficulty in controlling radio utterances the libel laws may
have to be modified.

But the main reason for station censorship is protec-
tion against a loss of audience. It is so easy for the listener
to tune out anything to which he may object, that the
stations take every precaution against the broadcasting of
objectionable matter. This may be nothing worse than a
tiresome or unpopular speech. Or it may be risque remarks
or seditious utterances. But in any case a station operator
is required to listen to all that is said and is prepared to
disconnect the microphone when the speaker or singer does
not conform to the station’s standards. Nor does it suffice
to edit written speeches, for speakers do not always follow
copy.

Station standards vary, just as do those of newspapers
and magazines. Some allow only the most conservative and
non-critical statements to be broadcast. Others are more
liberal. Some allow no advertising. Others specialize on
advertising. But as all are dependent for success upon
having as large an audience as possible, the general policy
is to hold that audience by not broadcasting anything that
is objectionable to it.

Radio advertising, for example, was at first feared to
be objectionable. Dire prophecies were made that it would
kill public interest in broadcasting. But
as a matter of fact it has been the sal-
vation of good broadcasting. Without it
there would be no adequate means of
paying the fiddler. Every station today advertises some-
thing, even if nothing more than the name of its owner.

Nor, when we become accustomed to it, is there any-
thing incongruous or shocking in radio advertising rightfully
done. We are used to advertising in the newspapers and
magazines and realize that their cost to us is a tenth of
what it might be if there were no advertising revenue to pay
the bills. How much more then are we of America indebted
to the advertisers who make it possible for us to enjoy the
finest music in our homes.

Furthermore, the advertisers have found this new

Radio
Advertising

method of reaching the public ear to be most effective.
They have an assured audience of possible buyers, whatever
their product or service may be. This has been proved in
almost every line of business. Though direct sales are
seldom traceable, the beneficial results in creating new
markets and in building good will are undeniable.

The only limitation is that the advertising must not be
obnoxious. Just where to draw the line between the pleasing
and the objectionable is difficult to determine. Even an
ordinarily distasteful dish can be made palatable by proper
seasoning. A super-program can stand more bally-hooing
than a mediocre one. Yet more good will and more lasting
results are created by a simple announcement that a pro-
gram is presented through the courtesy of So-and-So than
by expatiating upon the merits of a product and begging
for letters and telegrams.

One fact that is evident in recent advertising via the
ether is an improvement in technique. Much of the crudity
that characterized early attempts has dis-
appeared. The approach is more subtle,
the pill is sugar-coated for easier swallow-
ing. Specialists in radio advertising have
studied the psychology of the crowd and have learned to
what things it responds favorably and to what it reacts
unfavorably. They have studied the problem of pleasing
the public as does an editor or showman.

The ability of the experts in these matters should be
more generally recognized by the advertiser who pays the
bill. Because one type of program may suit his individual
taste is no guarantee that it will appeal to the general
listener. Too much dictation as to the type of program or
artists is not advisable if maximum results are desired.

The best advertising has been found to be that which
holds the listeners’ interest. Thus a sort of scenario with
a musical setting, such as used in radio travelogues, often
permits of unobtrusive advertising. A product or a service
can frequently be dramatized so as to attract attention,
induce interest, and even develop desire, which are the first
aids to selling.

Experience has also shown that the effectiveness of
radio advertising is enhanced by tieing it in with other
forms of advertising. Newspaper announcements of the
time and place of a broadcast, window displays, billboards,
souvenir booklets or novelties to be sent on request, all help
to put the message across.

But notwithstanding the benefits to the advertiser and
to the station thus supported, the success of the station
depends upon the excellence of its service to the public.
Just as a reputable magazine reserves the right to accept or
reject what it proffered for publication, so the broadcast
station must censor its entertainment, speeches and adver-
tising. The good name of the station depends upon the care
and thoroughness with which this is done.

Better
Technique




Alaska Reaches Out

GBU is probably the farthest
B north broadcasting station of its
type in the world. It operates on
a regular schedule at Ketchikan, Alas-
ka, the largest city of Uncle Sam’s last
frontier. The station is destined to
serve a great part in upbuilding the
southeastern section of the territory, for
its power—500 watts—enables its re-
ception hundreds of miles distant. Today
there are hundreds of fox farms scat-
tered on the islands of the archipaelago,
there are dozens of lumber camps, num-
berless mines and thousands of fishing
vessels which, by necessity, are isolated
from the towns and virtually have been
without any means of communication
with the outside world.
But the coming of KGBU heralds a
new era. From now on the fox farmers
will know what the outside world is

By Roy A. Anderson

try. Witness the fact that during the
sixty years the territory has been under
the control of Uncle Sam more than
$600,000,000 has been set as the value
of the salmon production, During 1925
more than 27,000,000 salmon were taken
from Alaskan waters.

But aside from its value to the pros-
perity of the territory, KGBU marks an
entertainment feature that cannot be
overlooked. Handicapped largely by in-
terference and distance, many who could
not afford expensive radio sets have been
forced to go without, but now in Ketch-
ikan even the crystal will tune in Alas-
ka’s program. Operating daily except
Thursday, the operators are endeavor-
ing to put over the air a program com-
parable to those given the broadcast
listener in the States. From 5:15 to
6:00 P. M. (Pacific Standard time)

Radio Station KGBU, Ketchikan, Alaska

doing, They will know what is happen-
ing in the “fur world.” And the Iumber
men will be able to learn what timber
is doing so they can guide their actions
accordingly; the miners will learn in-
formation vital to their well being and
prosperity, While the fishermen will
have almost at their finger-tips informa-
tion as to fish prices and weather con-
ditions.

The importance of this last phase
cannot be over-emphasized. In the past
fishermen have braved the open ocean in
small vessels, coping with the elements
as only the bravest can. The native
ability to judge an approaching storm,
supernatural as it may seem, cannot
compare with the scientific observations
of government meteorologists. To those
boats which will be equipped with re-
ceiving sets— and no doubt the majori-
ty soon will be—KGBU will be able to
give a wonderful service. And this ser-
vice will be felt by all Alaska, for fish-
ing today is by far the principal indus-
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music, talks and news items furnished
by the Ketchikan Chronicle are broad-
cast—except on Thursday and Sunday.

Then on Sunday at 10:30 P. M.
comes the real feature which already has
proved a boon to the station’s success

and assured it not a little popularity—
the Sourdoughs, an organization some-
what similar to the KGW Hoot Owls.
Each week they frolic before the micro-
phone for an hour or two of fun. From
11 to 12 A, M. Sundays church services
are broadcast.

Since the station has been in opera-
tion check-ups have verified reception

Alaskan Fox Farm,

in many of the eastern states, including

"New York, and letters have indicated

a considerable number of regular lis-
teners in Washington and Oregon.

For the first time in the history of the
territory, radio broadcast played its part
in the election of November 2, as KGBU
broadcast returns furnished by the
Chronicle in Ketchikan. The station
had been in operation for only a short
while then. The response was instantan-
eous and indicated that from the recep-
tion already given KGBU was bound to
win a place for itself in Alaska.

Indeed, in Alaska, where transporta-
tion and communication are both slow
and difficult, radio holds the cards that
should win for it a hearty reception, for
with its aid that vast territory can be
builded on a firmer foundation with a
spegd commensurate with the country’s
needs.

RADIO FOR JULY, 1927

A Section of Ketchikan's Water Front.




“ABC” Socket Power For Large Tubes

Directions for Assembling New Eliminator Parts To Supply All Power
Requirements of Browning-Drake Set With Series Connected Filaments

ITH the recent development of
factory built transformers,

CC chokes, condenser banks, and
resistors for use with the Raytheon 350
milliampere rectifier tube as an ABC
socket power device, it is unnecessary to
use home-built parts, as described in
June RADIO. The job becomes merely
one of assembling the parts, quite a
choice of which is now available.

Several such complete power plants
have been assembled and tested in
RADIO’S laboratory. Therefrom it is
possible to give the necessary instruc-
tions for assembling different combina-
tions, all of which have given excellent
results with sets wired for series fila-
ment operation. Directions are also
given for thus wiring a Browning-Drake
receiver, ;

The essential apparatus required for
the power plant includes a power trans-
former, 20 henry choke, a 16 mfd. con-
denser bank with four 1 mfd. by-pass
condensers, and a set of output resist-
ances. A typical circuit arrangement for
these parts is shown in Fig. 1, which is
a schematic diagram of the power plant
shown in the picture, Fig. 2.

The transformer has a 110 volt pri-
mary and two secondaries, center
tapped, one having a total of 700 volts
for the plate circuit, giving 350 volts
each side of the center; the other gives 5
volts, for lighting the filament of the %
ampere type 371 power tube used in the
last audio stage of the receiver. The
rectifier tube is connected to the 350
volt secondaries as shown in Fig. 1, and

SH/TCH
\ JMF

v

By G. M. “Best

the output passes through the filter, giv-
ing an effective voltage of 220 d. c, at the
filter output, when between 300 and 350
milliamperes are being drawn from the
rectifier. This is essentially the same
circuit as was shown in June RADIO,
exceépt that power transformers with a
high leakage reactance are used. In case
the tube flashes over at the start, when

voltage required for the particular re-
ceiving set with which it is to be used.
In Fig. 1 a single resistor having a total
of 4760 ohms, with a current carrying
capacity of 350 milliamperes, is used;
taps being taken out so that B voltages
including 22, 45, 67, 90, 135 and 157
may be had, and C voltages from —4%
to —40 volts, for the power tube. C volt-

Fig. 2.

the tube elements are cold, the trans-
former secondary voltage drops suffici-
ently so as not to burn out the tube.
In the data for home construction of the
power transformer, an 80 volt primary
winding was used, the remaining 30
volts from the 110 volt power circuit
being absorbed in a 22 ohm resistance
placed in series with the transformer pri-
mary.

With 220 volts available at the filter
output, the principal problem is to divide
it into the different values of 4, B, and C

Assembled Power Plant, for Combination No. 1.

ages for the other tubes in the receiver
are obtained by the voltage drop’across
the filaments of the various tubes in the
set, as will be explained later.

The A4 current for the receiver is 250
milliamperes, which flows through the
resistor from the 180 volt terminal to
the point marked 4 plus in Fig. 1. After
passing through the filaments, it returns
to the resistor at the A minus terminal,
and flows through the remaining part of
the resistor to the other end, at the
—40v C terminal. A 150 ohm variable
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Fig. 1. Diagram of “ABC" Power Plant, Apparatus Shown in Combinations No. 1 and 2.
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resistor is placed between the —40 C
terminal and the minus terminal of the
rectifier, to cut down on the A current,
should it exceed 250 milliamperes. The
4000 ohm resistor draws practically no
current when the filaments of the re-
ceiving set tubes are connected, but in
case one of the tubes burns out, or is
removed from the set while the rectifier
is turned on, the total current through
the resistor will not be less than 40
milliamperes, thus preventing a sudden
surge of current through the tube fila-
ments when a new tube is inserted in the
receiver. If this 4000 ohm resistance is
-not used, and the filament circuit is sud-
denly closed while the rectifier is run-
ning, a surge of current will surely burn
out one or more of the tubes.

usual variable high resistance, similar
to the method ordinarily employed in
standard B eliminators.

The power plant shown in Fig. 2 has
been arranged in as compact a manner
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Fig. 4. Power Plant Circuit Arranged for Separate Resistance Control Using
Apparatus Combination No. 3.

Fig. 4 shows a slightly different meth-
od of obtaining 4, B and C voltages for
the receiver, the changes being at the
output of the filter. The filament cur-
rent through the series filament circuit
of the receiver is limited te 250 milli-
amperes by means of a resistance rang-
ing between 500 and 650 ohms. This
may be either a power rheostat capable
of handling at least 50 watts of power,
or a pair of 40 watt mazda lamps in
series. The latter is used in one of the
power plants shown in the pictures, and
represents an economical and safe meth-
od of obtaining the proper resistance.
The C voltage for the power tube is ob-
tained from the voltage drop through a
variable resistance of 150 ohms maxi-
mum, and B voltages below the maxi-

as is_possible, consistent with freedom
from fire hazard. The apparatus is
mounted on a metal baseplate 8%x22in.,
made by cutting No. 16 gauge sheet iron
or steel to a size of 9x22% in., and bend-
ing the edges to form a % in. flange all
the way around, so as to permit running
the wiring underneath the plate. When
completed, the power plant is placed in
an iron or steel box of the same material
as the baseplate, the box being 8% in.
wide, 7% in. high and 22% in. long.
Sheets of iron suitable for this purpose
can be obtained from almost any hard-
ware shop, or the boxes can be pur-
chased ready made from the Western
Transformer Co.

The assembly of the power plant con-
sists in placing the transformer, chokes,

Assembled Power Plant Using Combination No. 2.

proximate positions shown in the pic-
ture, The pictorial wiring diagram of
Tig. 3 shows the actual connections to
all terminals. A list of parts used in
this eliminator is given in the column
marked “Combination No.1.” Two other
combinations are also available, and the
assembled power plants using Combina-

PARTS REQUIRED FOR POWER PLAN'I’
COMBINATION NO. 1
Dongan Type 3591 power tranaformer.

Dongan Type 3584 filter choke.
Tobe ABC block—2 sections 4-4-8-1-1-1-1

mfd.

Tobhe buffer condenser block .1—.1 mfd.
X hase tube socket.
G. E. Cat. No. 62965 poreelain fuse block.
Centralab 150 ohm power rheostat.
Ward-Leonard Type 507-62 resistor.
Cutler-Hammer push-pull switch.
Metal baseplate, 8%4x22 in. See text.
1 Metal can. See text.
1 Piece bakelite 3x3x24 in.
4 Brass rods, % x4 in., drilled and tapped

at both ends.
Miscellaneons acrews and nuts.

el L T

tions 2 and 3 are shown in Fig. 5 and 6
respectively.

The baseplate is drilled with a No. 27
drill, the apparatus being held in place
with % and % in. round head iron 6-32
machine screws, with lock nuts under the
plate. A plug fuse block is placed along-
side the transformer, and the 110 volt
snap switch is mounted on the side of
the metal box, the connections being
made after the baseplate is lowered into
the box. The plate is made the negative
direct current wire for all the apparatus,
and since it is grounded, it will insure
the proper grounding of the metal cases
of the condensers, transformer and

mum of 180 volts are obtained by the condensers and resistances in the ap- choke,
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Fig. 3. Pictorial Wiring Diagram for Power Plant Combination No. 1.
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Fig. 6. Combination No. 3 of Power Plant Apparatus.

As much wiring as is possible is run
underneath the baseplate, by drilling
holes under the apparatus terminals on
top of the plate, and using No. 14 or 16
rubber covered wire. Do not use spa-
ghetti covered or bare wire in this in-
stallation, as it may chafe against the
metal and short circuit the apparatus.
A 5 wire battery cable is used to bring
the minus and plus 4, minus 40 volt C

PARTS REQUIRED FOR COMBINATION
NO. 2

Aeme power transformer for Raytheon
BA tube.

Acme 20 henry choke.

Aerovox condenser block 4-4-8-1-1-1-1

mid.
Acrovox buffer condenser block ,1—1

mifd.
Set Carter resistors for BA cirenit,
X base tube socket.
G. E. Cat. No. 62965 porcelain fuse block.
4000 ohm fixed resistor-heavy duty type.
Cutler Hammer push-pull switch,
Metal baseplate 5%4x22 in. with metal
can. BSee text.

T e

and positive 45 and 180 volt B connec-.
tions to the receiver, and a separate
piece of twisted lamp cord should be
used to bring the 5 volt a. c. to the fila-
ment of the power tube. If the receiving
set requires voltages other than 45 and
180 for B supply, additional wires
should be included in the battery cable,
from the B veltage taps on the resistor.
Three ampere fuses should be used in
the primary circuit, so that they will
blow quickly if the tube becomes shorted
internally due to flashover.

In Combination No. 1, the 150
ohm power rheostat used to obtain the
power tube C voltage is mounted on a
piece of % in. bakelite 3x3 in., support-

ed by four brass pillars made by cutting
up a piece of % in. brass rod into four
sections, each 4 in. long, drilling each
end with a No. 33 drill and tapping for
a 6-32 thread. Holes are drilled through
the bakelite, for 6-32 round head ma-
chine screws, and the same should be
done to the baseplate, passing the screws
into the pillars from the under part of
the plate. In Combination No. 3, there
are two Clarostats for 45 and 90 volt
supply, and a 150 ohm variable resist-
ance, mounted on a % in. bakelite panel
3x7 in., supported in the same manner
as for the single rheostat. Underneath
the latter panel is the 10,000 ohm fixed
resistance, which should be of the heavy

duty type.

PARTS REQUIRED FOR COMBINATION
NO. 3

1 Thordarson power transformer for Ray-
theon BA tube.

Thordarson 20 henry choke, )

Potim:; condenser assembly 4-4-8-1-1-1-

mid.

Polymet buffer condenser Jd=1
mid.

Clarostats.

Centralab 150 ochm power rheostat,

Aerovox 10,000 ohm heavy duty resister.

G. E. Cat. No. 62965 poreelain fuse block.

G. E. Cat. No. 50715 porcelsin Masda
lamp sockets.

40 watt, 120 volt Mazda lamps.

Piece bakelite 3x7x%4 in. with 4 brass
rods 4x%; in.

Cutler Hammer punh-pull switch,

4,000 ohm fixed resintor—heavy duty type.

Metal base plate 8% x 22 in. with metal
ean. See text.

X base tube socket.

group
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The Receiving Set
HE receiver used in testing the
power plants was a standard
Browning - Drake Kit Set, de-
scribed by Glenn H. Browning in March

RAD{O. This receiver was selected be-
cause it had radio frequency amplifica-
tion, regeneration, resistance and im-
pedance coupled audio, so that if the re-
ceiver worked perfectly with the power
plants constructed, any other standard
circutt will work equally well. A kit of
the Browning-Drake parts, using only
those recommended by Browning, was
assembled, and such changes as were
necessary for series filament operation
were made. The revised circuit is shown
in Fig. 7, and a pictorial wiring dia-
gram showing the actual connections as
they should be made is shown in Fig. 8.

As the Browning-Drake regenaformer
is designed to work out of a -type 99
tube, it was thought best to use the 99
tube instead of compromising on a type
A tube, as might seem easiest to do.

By reference to Fig. 7, it will be noted
that the negative A circuit starts at the
detector tube, which is a type A, then
goes to the r. f. amplifier tube, which is
a type 99, thence to the Ist audio
where a type CX-340 high mu tube is
used and finally to the 2nd audio, where
a type A tube works best. The 4 circuit
then passes through the two pilot lamps
on the vernier dials, the lamps being con-
nected in parallel, and thence to the
positive A binding post. As the type 99
r. f. tube requires but 60 miiliamperes,
and the other tubes need 250 milliam-
peres, the 30 ohm resistance furnished
with the Browning-Drake kit is placed
in parallel with the tube filament, and
the 30 ohm filament rheostat normally
used for volume control when the tubes
are in parallel, is also shunted across the
filament, furnishing a perfect volume
control as well as current bypass for the
tube. Do not use a 200 or 400 ohm po-
tentiometer at this point, or the volume
control will be in the first % in. of the
resistance, and when set at maximum
resistance, the current by-pass will be
insufficient to protect the 99 tube.

The filament switch furnished with
the kit is connected across the pilot
lamps, to short them out when they are
not wanted. It should not be placed in
series, to disconnect the filament circuit
altogether, as the power plant would still
be running, and it is better to turn off
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Browning-Drake Circuit With Filaments Wired in Series.
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the 110 volt a. c. at the input to the
power plant. If it is inconvenient to
reach the snap switch on the power plant
box, place a Cutler Hammer Feed
Through Switch in series with the flexi-
ble cord from the lighting socket to the
power plant, and locate the switch where
it is easily reached.

Since the Browning-Drake audio am-
plifier has a combination of resistance
and impedance coupling, a single B volt-
age is required, and as a type 171 tube
is recommended for the power stage, the
total voltage of 220 should be applied,
180 volts being used for plate supply,
and 40 velts for the negative C of the
power tube, as is shown in Fig. 1. The
.1 megohm resistors in the plate circuits
of the two audio tubes reduce the effec-
tive plate voltage below 135, so that no

harm is done to the tubes from applying
180 volts to the plate resistors. Apply
45 volts to the r. f. amplifier and de-
tector tubes, and regeneration will be
fcund to be as smooth and free from
clicks as is possible with battery supply.

Figs. 9 and 10 are pictures of the
completed receiver, showing the terminal
arrangement for both the a. c. filament
leads to the power tube, and the d. c.
terminals for A, B and C voltages. It is
better to run the ground to the metal
baseplate of the power plant, so that the
ground binding post on the receiver need
not be used. A .006 mfd. Tinytobe con-
denser was placed across the detector
filament, so that the resistance of the
filament of this tube would not interfere
with the ground return for the antenna

(Continued on page 84)
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Trouble Shooting The Single Control Set

Methods for Neutralizing and Balancing Tuned R. F. Receivers so as to
: Regain Sensitivity and Sharpen Tuning

SINGLE control tuned radio fre-
quency set is a joy to operate
until something goes wrong and

then it becomes the meanest thing that
can be imagined. Any service man will
tell you this. It is hard to fix, especial-
ly where there has been a loss of selec_:~
tivity. A great mystery surrounds it
and everybody throws up their hands in
despair and says “it can’t be done.”

At this point the set is usually re-
turned to the service station of the local
jobber for repairs. Some day you get
it back, providing that the poor fellows
there haven’t about nine million others
on hand with the same ailment. The
reason is that everybody does the same
thing. No one, this is said with cer-
tain reservations, for there are lots of
very good service men, seems to under-
stand the balancing of this type of re-
ceiver when it goes bad. With the prop-
er equipment and a little patience it is
very simple.

There are several sources from which
a lack of selectivity may arise. The
first of these is an unbalanced condition
in the radio frequency stages. By this
is meant that they are partially or
wholly out of neutralization. This con-
dition not only broadens the tuning but
also kills the sensitivity of the receiver.
The remedy is simple. If there are sep-
arate rheostats for the control of the
radio tubes, so much the better.

The first step in the re-neutralization
procedure is to tune in a very loud sig-
nal. Bring it in with all the velume you
can. Having done this, turn out the
filament of the first radio frequency
tube. If there is no decrease in volume,
that stage is entirely out of neutraliza-
tion. When this occurs take a screw
driver made from a bakelite rod 3-16 in.
in diameter and adjust the little bal-
ancing condenser, which will be found
near by, until the signal has entirely
disappeared or has reached its weak-
est point.

In cases where *tubes with the CX
base are employed and there is no sep-
arate rheostat, the filament may be
shorted out by carefully extracting one
of the large filament prongs from the
base of a good tube. A burned out fila-
ment will not suffice, as the slight change
in the internal capacity caused by the
incomplete filament wire will throw ev-
erything out of balance and defeat the
whole purpose of the adjustment. Where
an ordinary socket is used, a small

By Max P. Gilliland

piece of paper may be placed over one
of the filament prongs.

When you are satisfied that you have
reduced the signal to its lowest possible
intensity, then that particular stage is
neutralized. If there is a trimmer across
the main tuning condenser of this par-
ticular circuit, all of these adjustments
must be made with the rotary plate half
exposed. Always work from the antenna
towards the detector. )

The second and harder task is the
balancing of the tuned circuits. Many
technicians try to secure a satisfactory
adjustment by using local broadcasts.
This will never do under the present
conditions. The only efficient means of
obtaining a balance is by means of a
modulated oscillator located near the
set to be fixed. When properly con-
structed, this provides a very sharp sig-
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nal. By placing it at some distance from
the work bench and running a radio fre-
quency feed line to the receiver, the
best results will be obtained.

Lack of balance is usually denoted
by one of the trimmers showing a res-
onance point at the extreme end of the
scale, or else having no effect at all.
If the former condition exists, loosen the
coupling of the particular condenser to
be adjusted and slip in whatever direc-
tion necessary. A definite position will
be noted where the coupling should
again be tightened. This should all be
done with the rotary plate of the trim-
mer half out. In this way a lee way is
provided on each side of the point of
resonance, which will take care of any
peculiarities in the tuning characteris-
tics of the coil.

When the vernier has no effect and
several of the stages seem to be out of
tune, loop the r.f. feed line from the os-
cillator once around the inductance in
the last radio stage, that is, the one feed-
ing the detector. Tune in the signal with
the regeneration control, if there is any,
set at minimum. Mark the dial or else
make a notation of the exact position
in which the sound is the loudest.
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With this done, loop the wire around
the r.f. transformer in the stage pre-
ceding the detector. Again tune in the
signal. At first it will be weak, but
upon moving the condenser of this stage
back and forth, a maximum intensity
may be secured. The coupling of this
unit should then be tightened. Be sure
that the trimmer is turned half way
out.

This process is then repeated for as
many more stages as the set may have.
The point of resonance for each stage
should coincide with the first dial sétting
obtained. This means that when you
turn the dial to the marking, the signal
will be at greatest intensity and that
the trimmers will both show a resonance
peak at the same point on their scales.
Using the oscillator this should fall at
the middle.

If an attempt is made to use a broad-
cast it is quite common for the first
stage trimmer to tune way off. This is
because the wave emitted from the sta-
tion is broad. Such procedure might
work out very nicely on locals only, but
when the operator tries to tune in dis-
tance, he is in just as bad shape as he
was in the beginning, for the set has no
sensitivity. A second check on neutrali-
zation must be made after the circuits
have been balanced.

There are times when the service man
has to do something to provide a
smoother control of volume. Several
methods are employed today. A com-
mon form is the placement of a rheo-
stat in the filament lead of one of the
r.f. tubes. This is rather noisy when a
wire wound resistor is used. It also
tends to produce an unstable condition
in that stage as the variation in filament
temperature will change the degree of
neutralization. Carbon piles are out of
the question, if you wish to set the
thing and leave it.

Perhaps the most satisfactory volume
control.is a shunt resistance across the
secondary of the first audio trans-
former, This in no way affects the fila-
ment current. It allows a greater ease of
adjustment on weak signals. The ac-
tion of a high resistance across this par-
ticular part of the circuit is absolutely
noiseless. In this way the radio tubes
are left working at full efficiency.

Another problem is to increase the
grid and plate voltages on a Power Tube
in the Last Audio Stage without dis-
turbing the structure of the set. A

(Continued on page 48)
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Recent Improvements in Resistance Coup]ing

HE difficulties in the path of re-

sistance coupled audio frequency

amplification have been overcome
by the development of high mu tubes,
power tubes, metalized filament resist-
ors, high plate voltage supply, tone fil-
ters and loud speakers. So that now
fidelity of tone reproduction is an ac-
complished fact and well nigh perfect
audio frequency amplification is possi-
ble. The influence of each of these sev-
eral factors is of interest and value to
trace.

As there is no voltage step-up in the
coupling units of a resistance coupled
amplifier, in contrast to a transformer
coupled amplifier, the use of tubes of
the 201A type, in which the mu or am-
plification factor of the tube itself is
rather low, results in insufficient volume.
A tube with a high amplification factor
overcomes this objection to resistance
coupled amplification. First some of the
independent tube companies, such as the
CeCo, developed tubes with a mu of
about 20, and finally Cunningham and
the RCA placed a tube on the market
with a mu of 30. In order to increase
the mu of receiving tubes it is necessary
to alter the relative spacing of three
elements, the grid, plate, and filament.
An incidental result of this change in
element spacing is a marked increase in
the plate impedance of the tube.

One of the requirements for distor-
tionless amplification is that the effect-
ive primary impedance of the coupling
unit at the lowest frequency to be fully
amplified be higher than the plate im-
pedance of the vacuum tube. In a re-
sistance coupled amplifier this merely
means the selection of the proper size
plate resistor. In the case of a trans-
former coupled amplifier, however, it
means increasing the inductance of the
transformer primary until the desired
impedance is secured, a process which
limits the use of transformers in their
present state of development to tubes
with plate impedance not in excess of
about 10,000 ohms.

As a result of the very high plate im-
pedance of high mu tubes and the cor-
responding high resistance of the coup-
ling resisters, the plate current drawn
by a resistance coupled amplifier is ex-
ceedingly low, making for economical
operation.

Low notes and high notes are all
needed for quality amplification. With-
out high notes, the reception lacks char-
acter, the overtones and higher harmon-
ies are lost, and many letters of the
spoken alphabet sound alike. B, c, d, e,
g D, t, v, 2, all sound the same with-
out the higher frequencies that serve to
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differentiate between them. Without
low notes, mellowness and power are
lost; the reception sounds tinny.

But low notes require considerable
energy for their reproduction and a vol-
tage amplifier can supply no appreciable
amount of energy. Thus, for quality
amplification, be it resistance or trans-
former coupled, the last stage must be
a power stage.

A power stage using CX-371 or CeCo
J-71 has a very low mu, giving but little
voltage amplification, but supplying the
energy necessary to actuate the loud
speaker in accordance with the varia-
tions in the signal as built up by the
voltage stages.

The plate impedance of a power tube
is usually quite low—2,000 ohms in the
case of a 71 type as against 150,000
ohms of a high mu tube—and as a re-
sult the plate current is rather heavy,
making the use of a B power supply unit
advisable when possible.

There is nothing upen which more de-
pends for the proper operation of a
resistance coupled amplifier than the
resistors. They must, first of all, be
capable of continuously carrying the
currents passed through them without
deterioration. Then they must remain
permanent in value. And, finally, they
must be absolutely silent in operation.
Impregnated paper grid leak type resis-
tors were tried for this purpose and
found to be entirely unsuccessful from
all three angles. Now, a new resistor,
resembling the old only in size, has been
developed. This is the metalized fila-
ment resistor, which consists of a fine
glass core into which is baked a conduct-
ing high resistance film of metal. The
result is a unit ideally suited for resist-
ance coupled amplification.

Due to the high direct current re-
sistance of the plate coupling resistors
in a resistance coupled amplifier a high
plate voltage is necessary for the high
mu tubes. This voltage must be at keast
135 and preferably 180 or even higher.
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As the plate current drawn by the high
mu tubes is exceedingly low, this vol-
tage may economically be obtained from
B batteries. The power stage, however,
requires a high plate voltage also,. at
least 135 and preferably 180. The plate
current consumed by the power tube,
unlike the high mu tube, is quite high
and as a result not as economically ob-
tained from batteries. The real answer
to the question of plate voltage is a
lamp socket B supply which will fur-
nish at least 180 volts and all the de-
sired current, for all the tubes. Great
strides have been made in the battery
eliminator field and the better grades
of B power units are now in every way
reliable and serviceable. )

In using many B power units with a
resistance coupled amplifier it is neces-
sary to either imsert a phase shifting
inductive reactance in the grid circuit
of the power stage or else to use the
special “non motor-boating” amplifier
circuit described for the first time in this
article. The novel feature of this ampli-
fier circuit is the resistance-capacity
filter in the common plate lead to the
detector and first high mu tubes. This
method was devised by R. M. Wise, chief
engineer of E. T. Cunningham, Inc.

Unless such a choke is employed the
“chug-chug” effect often referred to as
“motor-boating” is likely to take place
when using a B power unit with a re-
sistance coupled amplifier. The ability
of resistance coupled amplifier to re-
spond to the lowest frequencies depends
entirely upon the relative values of the
coupling condensers and grid resistors.

Decreasing the capacity of the coup-
ling condensers below .1 mfd. will cause
the response curve of the amplifier to
fall away at the lower notes unless the
grid resistors are at the same time in-
creased in value. Thus the .006 mifd.
condensers and 2 megohm leaks speci-
fied in this article will result in essen-
tially the same response curve as the 0.1

(Continued on page 72)
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Mahoney’s Hunch

By Earle Ennis

ANJO ED was known to radio
B fame from East to West as the

snappiest, most original artist
with pigskin and voice that ever stepped
before a microphone. Old ladies in a
dozen states loved him like an only be-
gotten son. Tired business men forgot
their worries and awaited his appear-
ance on a program with the keenest an-
ticipation, and small children were al-
lowed to “sit up late” when he appeared.
And yet—there was something peculiar
about Banjo Ed!

Just why the Bankers’ Association
gave him so much attention could be
explained only by Jerry Mahoney, spe-
cial operative of that great web of crim-
inal catchers, for the suspicion originat-
ed in Jerry's head on a late September
evening and he said nothing to anyone
about it for a long time. And then,
when he had watched and waited and
studied until it was all clear he acted on
that thing called a “hunch” and spaded
up what proved to be one of the major
sensations of the day.

In appearance Banjo Ed was a small,
bandy-legged, undersized, half-portion
“bindle stiff"—a hobo with pack on
back and a ratty dog, as unkempt and
unshaven as himself, at heel. Atop his
pack he carried his precious banjo-—a
rusty, tuneful affair from which he
evoked his intriguing harmonies. When
he spoke, Banjo Ed had the nasal whine
of the typical hobo, but when he sang,
it was with a full rich tenor—an anoma-
ly that often exists.

Banjo Ed had burst upon the radio
world a year before when he panhandled
his way from coast to coast by singing,
free-lance, at most of the big broadcast-
ing stations in the country. In his
muddy beots, with his dog beside him,
he stood before microphones where opera
stars and bank presidents had trod be-
fore, and even the most meticulous pro-
gram director was forced to admit that
despite his appearance he was able to
elect himself a prime favorite in a short
half hour. For Banjo Ed was that rarity
known as the “born entertainer” who
held his audience by some subtle mag-
netism of his own.

This particular year Banjo Ed was
playing the smaller towns where baby
broadcast stations spanned a few hun-
dred miles up and down state and served
local communities. There, where direc-
tors were always hard put for talent,
he was received with open arms and
many a greenback found its way into his
grimy hands at the end of a perform-
ance. Yet so thoroughly was Banjo Ed

what he was, that the next day would
find him with the money strapped
against his skin, begging a meal from
some kindly farmer’s wife. If, by any
chance, there happened to be a radio set
in the place, he always introduced him-
self and the ranch was his for the ask-
ing,

All this was known to Mahoney of
the Bankers’ Association, who had
looked up the history and activities of
this queer figure of the night air lanes,
with a minuteness of detail that was un-
usual for him, as particular as he or-
dinarily was. He could not explain this
care, even to himself, except that he told
himself it was his “hunch” working
again. As always, he decidedto play his
hunch to the limit.

Trailing Banjo Ed from place to
place, through the reports of association
operatives, a suspicion that had been
slowly forming in the back of his head,
began to crystallize. He finally laid it all
down to his chief, Sam Barry, an ex-
chief of police and one of the best men
in the business.

“All I've got is this funny hunch and
a few dates,” he explained through the
smoke of a black cigar. “But, at that,
I'm sure I'm dead right.”

Barry listened with intense interest.
He had seen some of Mahoney’s hunches
before.

“Let’s see what you've got,” he said.

Mahoney laid out a package of slips
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on which he had pencilled certain dates
and memoranda. He explained.

“The Bankers’ Trust Company at
Spurlock was nicked on the 27th. Banjo
Ed broadcast from WSAW on the night
of the 26th. The Citizens’ National was
rapped at Elk Hill on the 29th. Banjo
Ed was at WPAG, the Elk Hill power
company’s statien on the 28th. Then
there is the Kenny National; that was
tapped on the 4th of this month. Banjo
Ed did his act from KWXO in Kenny
on the 4th.” He tapped the cards sig-
nificantly.

“Hum,” said Sam Barry. “In each
case Banjo Ed was in the town the night
before the Dallas gang cleaned up. In-
teresting if nothing more.”

“Well, there's a lot more,” said Ma-
honey grimly. “I've gone back to the
Green River payroll stickup. Do you re-
member where they used machine guns
in Eagle Pass and nicked the Green
River mine people for $85,000. Banjo Ed
was in Miney, eight miles away, on the
3rd of that month. The payroll job was
on the 4th. Now—ain’t that a sweet
mess of patooties?”

Sam Barry whistled softly.

“You've got a hot trail as sure as a
snake has a belly,” he said. Mahoney
leaned forward.

“The way I have it doped out,” he
said. “Banjo Ed is a line-up man for
the Dallas gang. He goes into a town,
gets all the data for ’em, and then
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shoots it to them. They follow him in
and make a cleanup.”

“Did you check the telegraph of-
fices?” asked Sam Barty.

“Telegraph, telephone and mail—
nothing doing. No—I think he slips the
data over the air while he is doing his
song and dance stuff, or whatever it is
he does. The gang have nicked twenty-
two banks and five payrolls and in each
instance RBanjo Ed was on the micro-
phone just one night ahead of them.
Laugh that one offl”

Sam Barry’s lips tightened.

“How does the banjo weazel put it
over?” he asked, after a bit. “Coded
music?”

“Don’t think so,” Mahoney replied.
“I thought of that myseli—you know,
such and such a song meaning such and
such. But it appears not. In at least
three stations, he let the program direc-
tors pick the pieces. He can sing pretty
nearly anything, and if he was using
coded songs it would scramble his stuff
to let somebody else do the picking. No
—he’s got an entirely new stunt—one
that has never been worked before, I am
trying to figure out what it is!”

“Look here,” said Sam Berry. “If we
know where this bird is going to be—to
broadcast, all we have to do is to lay a
trap at the bank in that town and we've
got the gang.”

Mahoney laughed.

“Nothing so easy as that,” he said.
“He skips. Sometimes he plays in a
town and nothing happens. Then again
he plays and nothing happens for a
week. The cases I have cited, the rob-
beries occurred on his heels, but not al-
ways. You might shadow him for days
and get nowhere. No—Jake Dallas and
his crowd are not going to leave an open
trail that way. The one thing I am cer-
tain of is that Banjo Ed is always some-
where near the stickups when they occur.
That’s why I tie him in with them.”

Sam Barry sucked at his cigar re-
flectively.

“What’s your plan?” he asked, after
a bit.

“I'm going to do a disappearing
stunt,” said Mahoney. “Drop right out
of sight. When I come up for air it may
be anywhere. But don’t start paging me
unless I yell for it.”

Barry grinned.

“Well, you shoot me a wire once in a
while,” he said. “You're up against a
bunch of bad eggs in that Dallas gang.”

They talked for a while longer, Ma-
honey outlining some of the details of
his scheme before they parted. Two
hours later, the Association sleuth
walked into a garage where he kept his
battered flivver,

“Load her up, Joe,” he said, to the
garage attendant. “I've got a long trip
ahead and I want plenty.”
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He had. Late that night he struck out
for Los Puentos, nearly a thousand
miles to the southwest where one of his
reports said that Banjo Ed had last
been “on the air’” with his peculiar act.
He had to pit a lone hand against the
cleverest gang of bandits then operating
in the country.

INKTON was a town of about ten
thousand persons. It had two
banks—the Citizens’ Trust and

the First National, a chamber of com-
merce and a 500-watt broadcasting sta-
tion. Wherefore Pinkton held up its
head proudly among sister municipali-
tieg of its state and doffed no chapeau
to any community more progressive.

Up state journals liked to poke fun at
Pinkton in a quiet way because of its
metropolitanism, its snappy police de-
partment, its new fire engine, and its
boosters’ clubs. But one thing they did
not deride, and that was its bank clear-
ings, for Pinkion garmered the wealth of
two valleys znd its annual record was
something to conjure with,

Thus it happened that Jake Dallas,
sitting in the Union hotel at Martins-
ville, sixty miles away, with his feet
cocked on a billiard table, read with in-
terest the monthly report of the finan-
cial condition of the First National bank
at Pinkton as recorded in a front-page
box of the Martinsville Eagle. Jake was
the deus ex machina behind the Dallas
gang, despite his trunk of shoe samples
and his breezy manner with waitresses
and cigar girls.

Further examination of the newspaper
by Jake revealed half a column devoted
to Pinkton activities, from which Jake
gathered quite a bit of information of
the kind he needed in his business. For
a long time he sat with a faraway look
in his eyes. Then abruptly he arose,
stretched and hied him forth to the local
telegraph office where he sent a wire to
“Banjo Ed, Owens, Cowan county”’—a
wire which one salesman might send to
another.

This done he dropped into an elec-
trical store, purchased a new set of bat-
teries for his portable loop receiver
which he carried with him on the back
seat of his fast little roadster, laid in a
supply of cigarettes and returned to the
hotel.

It was late that same afterncen that
Banjo Ed dropped into the Western
Union office at Owens and asked if there
were any wires for him. He needed no
identification to the operator on duty.
His dusty pack and rusty banjo were
indentification enough, and the operator
grinned as he passed a telegram across
the counter.

“You're on the air here tonight, ain’t
you?” he asked.

“Yeah,” said Ed in a bored tone.
“And tomorrow—God knows where.
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They jump me around so, there’s no
tellin’ where next.”

He ripped open the envelop and
studied the message from Jake Dallas,
Then he flipped it around for the oper-
ator to see.

“What did I tell you?” he growled.

“Yeah—I was just thinkin’ of that
when you spoke,” said the operator who
already knew the contents. The mes-
sage read:

“Play in Norristown Keller to open
north.”

There was no signature. The operator
read it as written—and accepted it as
Banjo Ed interpreted it. But Banjo Ed
read it differently. He discarded the
words and kept only the first letter of
each. The result spelled “Pinkton.” To
the operator, the message meant another
“jump” for Banjo Ed. To Ed the mes-
sage meant another stickup at Pinkton,
twenty miles away.

“T'll be listening for you,” said the
operator as Banjo Ed gathered up his
pack.
“T’ll be there,” said Ed and shuffled
out to find a cafe where the steaks were
thick, and the onions plentiful and the
coffee had a kick to it. As he shambled
through the doorway of Al's Owl cafe,
a dirty, battered lizzie drove up and
died with a rusty cough. Jerry Ma-
honey, tired and stiff, climbed out of its
dusty depths. The lowering sun gleamed
for an instant on the metal work of a
banjo strapped atop the pack of a bin-
dle-stiff as he passed through the cafe
door. Mahoney’s face lighted. The
Bankers' Association had picked up the
trail of the Dallas gang at last!

Contrary to popular impression a de-
tective does not always shadow a man
he seeks by following him. Frequently
he keeps entirely away from him. But
there are ways and means of knowing
what he is doing. In the case of Banjo
Ed, Mahoney knew he was due to
broadcast at the Owen station that night
so he wasted no time in following him
about the town. Instead he registered
at a local hotel, bought a handful of
cigars, ate a good dinner, and dropped
in at the telegraph office.

Mahoney went heeled with a number
of things. One was a set of credentials,
all genuine, which would identify him to
any telegraph operator as a special agent
of the company. This gave him the
entre to information which he could not
obtain in any other way. It also, fre-
quently, had the effect of automatically
deputizing the operator as his assistant
—a most vafuable aid.

Presenting his credentials, Mahoney
explained what he wanted.

“I am trying to trace a James Hans-
comb,” he said. “He got into us for
several hundred dollars in Ohio . . . sup-
posed to have a sister living here some-

(Continued on page 74)
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The R.M. A. Show at Chicago

officially opened coincidently with

the opening of the Radio Manu-
facturers’ Association show in Chica
on June 13th, While this was exclusively
a trade showing of advance models,
many of which will not be on general
sale for several months, it is neverthe-
less of intense interest to the user of
radio equipment. Consequently an at-
tempt is here made to interpret the
probable trend of radio during the next
year so that the readers of RADIO may
know what is new in the art.

The most noticeable fact was that
there are no radical departures from
present practice. There were no revo-
lutionary circuits or marked changes in
design. Standardization and simplicity
were the keynotes.

The newest thing was the a. c. fila-
ment tube upon which engineers have
been working for years. But with the
practically simultaneous perfection of
the socket power devices for supplying
rectified and filtered alternating current
to the filaments of d. c. tubes it is' as
yet impossible to predict which method
will meet with the greatest popular
favor. Nor is the battery likely to be
immediately displaced by either. .

Greater simplicity in control was the
dominant feature of the factory - built
gets, In many of them the complete
control of the entire set is concentrated
in the center of the panel. Some are so
similar in appearance that it is neces-
sary to read the mame plate to distin-
guish them in outward appearance. Most
of the new sets have illuminated dials
with drum control. In fact the large
circular dials that used to be plastered
on the front panel seem to have been
thrown into the discard.

The same standardization applies to
the interior arrangement, most of which
is concealed from casual view by shield-
ing. Six tube sets with three stages of
tuned r. f. and two of a. f, amplification
are standard for average broadcast re-
ception. The black polished panel of
the past is almost universally replaced
by metal or by wooden panels
backed with metal for rigidity. Where
bakelite panels are used they are grained
and finished to represent mahogany or
walnut. The metal chassis is also in
general use.

Along with the improvement in selec-
tivity and tone quality that character-
izes the new models is a corresponding
improvement in appearance. Even the
small table cabinets are more beautiful.
The consoles and highboys represent
not only the finest examples of the cab-
inet makers art but also in many cases
are the result of the artistry of noted
designers. The radio set of today can
be made to harmonize with the furnish-

THE 1927-1928 radio season was

ing of any room.

The same trends were observable in
the exhibits of the kit and parts manu-
facturers. In fact there is no desirable
feature of a factory-built set which can-
not be duplicated by those who prefer
te roll their own. Whether in the sim-
plicity of drum-dial control of ganged
tuning condensers, new panels, shield-
ing, or in finished appearance, the home-
built set compares most favorably with
the factory output.

“The leading broadcast sta-
tions are transmitting music
of irreproachable tonal excel-
lence. The ordinary cheap or
old-fashioned radio set does
not begin to do justice to the
music in the air. When such
music is filtered through a
cheap, poorly designed receiv-
er, its phonograph-like sound
offends. Yet, right nearby, a
good receiver may be taking
the very same ether impulses
and converting them into gor-
geous tone harmonies.

“T'he average home is receiv-
ing not the 1927 radio that is
in the air, but rather 1923
radio, or 1925 radio,—depend-
ing on the date of the set be-
ing used. The public fails to
realize this, and we radio peo-
ple haven’t yet impressed suf-
ficiently upon them how much
they are missing.

“Surprising progress has
been made in achieving tone
quality in receivers during the
past year or two, and the fam- -
ily which can afford to invest
several hundred dollars in a
modern radio receiver, and
has not done so, is simpiy de-
priving itself of values that
would cost many times more,
measured in terms of concert
tickets, phonograph records,
or any other form of enter-
tainment.” — Radio Commis-
sioner 0. H. Caldwell.

Of the various accessories, the socket
power devices and the loud speakers
were the most in evidence. Almost all
of the large radio manufacturers are
making plate and grid voltage supply
outfits and many of them are making
filament current supply sets for both
parallel and series connected operation.
Yes the 4 battery eliminator is here,
as a study of the following pages will
show.

In the loud speaker field, the cone
and drum types continue to hold the
leading position. All have greater pos-
sible volume without distortion and a
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wider audio frequency range than was
common in last year’s models. This is
due not only to new units but also to
improved tone chambers. Several manu-
facturers have developed a double tone
chamber, one section emphasizing the
low notes and the other the high notes.

Details regarding all of the exhibits
are summarized, hereafter, together with
pictures and complete descriptions of
much of individual material.

Good News for the Radio Builder
OUR most outstanding deduction,

based upon personal study of

the show exhibits, is the en-
larged field for the home constructor of
rz;dm :;ets. .Ce;tra%ization of control and
of patents is slowly but surely limiti
the number of factories so ]t;hat iﬁ
freely predicted that there will be less
than a score of radio facteries within
three years. The expense of patent
royalties will necessarily be included in
the selling price of the factery built
models. So that the individual radio
builder will have the dual incentive of
displaying the excellence of his own
handiwork and of getting the best re-
sults in his own receiver at a minimum
of expense,
. This new condition of greater activity
in the home construction of receivers
has already been recognized by the
manufacturers of radio parts, many of
whom anticipate a greater market in
the sale of parts to individuals than
they have heretofore had in selling to
the factories. Furthermore the new
parts are so much better, electrically
and mechanically, than those available
in the past, that they can be easily as-
sembled in an efficient set whose per-
formance will equal if not surpass that
of the factory-built model.

Some of the new kits, for example,
have metal panel and chassis, drum dial
control, gang condensers, illuminated
dials, and complete shielding. Support-
ing brackets are now made so as to be
adjustable as to height and length for
use in building any size of set. The new
variable condensers are more ruggedly
constructed and have higher electrical
efficiency. The r. f. transformers have
closely confined fields. The new a. f.
transformers give more nearly equal
amplification of all musical notes.

At least a dozen new kits have been
or shortly will be announced. These
include Superheterodyne and Infradyne
as well as less elaborate sets. The fac-
tories are striving to devise kits of parts
that can be easily assembled in a few
hours with a minimum of tool equip-
ment, These will enable more compact
and rugged construction than was pre-
viously possible. Most of the wiring
goes below the sub-panel.

(Continued on page 90)
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'Speciﬁcations of Factory Built Receivers
Exhibited at R. M. A. Show

No. of
Maker Name of S8et Tubes
Murdock, ... Murdook... 7
B menes e - 7
S LR B S R e 7
X ey o s 7
B iy & e 7
* iREwwen B e 7
Murad Lab-
oratories, Ino. Murad..... L]
B eemrwees L maseses 6
= oy & 3 [}
; s [}

5
8
8
7
7
g9
LRI R 9
N ceudssv ] 2
i % aipeen 9
& s P cmmiia kil
L PP " a8
B aiae M e 9
% emmades I 6
L — B e 8
B e ® ‘ 6
L 4 eEnmnn ]
LA IOY P e 6
% amait % i)
L e * Snas [}
The Bparks
Withs
Co..iveinn Sparton. . g
RN O BSUE
WS T ® i i)
L e N A 7
- -
All American  All
Radio Corp... American,.. 5
L QT er < e L AT < r o 5
B e B il 5
. A K ehwid 8
“ B e 8
B ey - 8
B e L 8
. . . 8

ESEEE
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'Ig-pe or . No. of Téme or
Prica tyle Power Cireuit Maker Name of Set Tubes  Price tyle Power Clireuit
$80.00 Model 60 Bati or Crosley Radio Crosley Wired for
Table Cab, Power Unit. T. R, F Corp.vvvuaia, B : F L} $65.00 “"Bandbox” New AC
70.00 Table 70... * ....... . Table Mod. Tubes, UY
125.00 Consolel25 * ....... “ 227 w/ Pwr. Bn]ancad
140.00 Consoleldd *= . .. ... . Tube.... .. T.R.F
155.00 Consolelss “ ....... i * . ...e.. Crosley None 35.00 Console Cabinet
175.00 Consolel?5 * ....... ® Cabinet. .. Model 400 only to
ouse sbove .......
- W R W e None 65.00 Model 405
92,00 Chassis..,. Batteries or Cabinet... * ...... ....,..
Power Unit T.R.F. “ & None 85.00 %«l:gatuo.
. de Luxe... " ...... .. sadaa
i Note—The new BANDBOX Receiver Fits into these’ Olbmetn
Precision Battery
Products Co.. Arborphone, 8 !65 00 Table and or Bocket
.R.F Caonzoles... Power...... OWN
. A Radio Ar em o Completely
TEus o gus mp!
" COPirecesans Electrie 195-B Electrically
‘ Radio..,... il $105.00 TableMod. Operated... R.F.
$350.00 80C Con... Battery.... Tech~ Electric Co... Valle 7 $95.00 Model 71.. Bat . R.F.
tery nidyne N b Vllly 5 85.00 Model 52.. WTS’ .
With Speaker and Loop. Has Newcombe Mohawi Eveory model
Hawley Speaker. : ,of T, Mohawk available
475.00 92C Con... Wired for  Tech- -Dial...... 8 $65.00 Navajo wired and
AC tubes . nidyn Table Mod. equiﬁped
485.00 92CX (26 Wired for T w,/ Kel
cle) Elee. AC tubes .. nidcr_:e AC tubes at
225,00 Table Cab. T $100 extra,
B80A w/loop Battery. ... nidyne inel. “B"
350.00 92A....... 110 V, 80 oy. eliminator.. T, R. F.
\AVércidgor Teach- Interchangeable Drawer Unit $65.00 to 6t all cabinet models without tubes.
ubes. . .
360.00 92AX..... 60 oy. wired Tech-
for AC tubes nid, 8 S?U'M Model Fl.
375.00 82AX. .... 25 oy. wired Tech- a 175. G2
for AC tubes uﬂm 8 uo.m = ¥2..|Each of T.R.F.
B85.00 61A... ... Battery,,.. Tech- 8 200.00 *  G3.|these models
] 135.00 *  Fa..pwith loud
135.00 61C Hi'boy Battery.... Tee a 225.00 " G4, (8 er
(i} 160.00 " F4 inet.
185.00 Tahle 62B AC tube op. Tec i) 250.00 ' G5,
680 cyales. i 8 185.00 * F5..
180.00 Table 25 eyele AC T
BX .... tucbeu L...T ined
S840 Hithey 020 ‘30 c}‘;,;“"' 7 $1240.00 Phenograph ACOp.
240,00 Highboy cy. wired T b « T.R.F.
.‘..foraCtubu nidyne PM“ b Radio Bet..
0500 ?_'?A Juble Battmy T?h. 202 GI::M Byncrophase 5 $05.00 oro- Batbary o nore-
abinet, .. operation . nidyne g PDW ...... %L?
& e B eeaees 7 135.00 oro- Battery or
45,00 012 Table. Bog.Opr.. TR . Sodef e+
’ ble. 0 ... The Bosworth Uses new
88.00 615 AC EL AC Op. L Electric Mfg. Bosworth AC tubes
41800 Atraod fggﬂv‘- wey e KCGAsiwessves Electrio and wired
375.00 AG-7Con, AC Op..... r Radio...... 5 $175.00 Table Mod. for AC Opr.. R. F.
Bikin ok, Colin B R.F
nsoletta ‘Kennedy,  Kennedy 990.00 Tableand Battery or Induc-
?%‘;;Eﬂhie | CH SR “Roysl 7 Connoles... Socket tively
35.00 “R" with- Beven"... 220 00 Power...... Tuned
outBpkr.  Lliliiiolias s 8l Radio
55.00 "8" with & g. Corp.. Bl “The
Conim Spke, oviiiiess sameeve Electrie 5 $160.00 Beout" Full electric
Either AC 0w . operation .. R, F
B o ensbive ® o 5 175.00 The
$70,00 Model 44 . ﬁnhd or Consolette. = ...... *
ttery. ... T.R. F. e e 5 235.00 Scout Con. “° ...... L
125.00 Hi'boy 55.. il . PRI Wl 5 350.00 Electric
200.00 Console 66 * ... " Monotrol. . & avioe =
13000 Hitboy o8, "G 0P . %hdm(‘;urp Btandard 8 $0.50 Table sad  Ads
N y 88, e i » i yne e & &
225.00 Console 99, = ... .. Ll Consoles. .. for o
115,00 %ltglm Spk. m 00 power unit.. R. F.
. uble
o " Bock . Atwater Kent Atwater or
175.00 Highiy * Docket Por Mig. Co.....» itoy <o 8 $90.00 Model 33... Bkt Par.. B, F
“Baxtet™ " e i e 7 150.00 = 50., = ...... -
Blt.infSpk. = ...... . i
00 e ACTebed.. 0 T Bedle e 6  $69.50 DC6 Sncket
x orraine’’ e - ieiassaess WD ian . :
00,00 “Boverign” = ... - Table Mod, Power...... TRF
ﬂ“ﬁ’ Tabl Battery
ag- e or
$70.00 Table 80.. B&ttary . T.R.F. neto ... Bosch Radio ] $99.50 Model 66.. Socket Pwr.. R. F. L.
140.00 Con, . " r: " S T e 7 175.00 Cabinet
1156.00 Tabie 81.. . " L Meodel 76
210.00 Con. 81H., - . with Splkr
built in.. L . L
220. m B g - « ol y 00 Cabinet
375.00 Conno!e .+ AC Bocket with loop
Power...... - and ® i L=

All prices are Eastern prices. 109, usually added on all sets west of Rockies.
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Specifications of Factory - Built Receivers Exhibited at R.M.A. Show

.
Continued
No. of of "
Maker  Name of Bet Tubea  Price le Powar Cirouit
Freed-
Battery or Nustro- 5
Radio Corp... Eisemann 6 $125.00 Table Mnd_ Bocket Pwr. [
....... B weene T 176.00 NR-TT satro- s
with  Table & é
p  Model.... " ...... .R.F 6
S G RRR RIS 6 225.00 Eleotrio Wired for
Model 11.. Elee. Opr.. & Bwil KEellogg. . . 6
A e & i 8 385.00 800-C..... Battery or & Bupply Co. * ...... L}
with Socket
loop, Power...... - Neutrowound Neutro-
cabinet Radio Mfg. wound
&epr.  Gon..eeeen . Allelectric. . 7
8 s ¥ o [ 13?)% 1 e L Qe = % orl
ey LT 6 10000 NR9..... L s . .
Con a Royal 8, 7 and Table and Battery Neutro . ’
rporation. . ! y7a0d  Leaians &l or vutro-
...... B nsole . .. Bocket Pwr. dyme - . 8
Faderal .. - e S ESANWER O IRMRERS
Brandes, Ine.. Kolster..... 6 with  Console t in - " 8
TBY  with “B" Supply. R. F. T P R P H
Power Bpeaker e U 3
The Workrite Batteryor 0 Tt mmmeed
X Co...... Workrite 8 $160.00 Table Mod, Bocket Pwr. R, F. - “ 5
Ferg Inc. P " 7 $05.00 “Homer" . - 6
Table Set.. Battery.... R.¥. 770 e
o e & ewenis 6 195.00 Model 18 MeCullough @ u 8
Eleetrio, .. & Raytheon 700t e
Tubes, com . . 6
plete Else.. . L e
Mok ! AC Tubes . B @
Radio Corp... MeMillan 8 £170.00 Consoles.., ACOpr. . 700t e
eatric. . .. to throughout. R. F. 7
325.00
Wired either 5
Nipph Mig. Rochester.. 8 $335.00 9-A Desk for AC or
.......... with  with Tem- DOC Tubes 5
Temple ple Bpeaker Light Bocket 7
B, Br Operation,.. R
and loo) 7
L. LA 8 275.00 8-A Table g
Model 6
mr.h lnop AC Tubes,. * 6
® Cheraes L e o 285.00 6-
glataampt AC gu.bes
Prisees "
SK.o_ll Hall {Keﬁogg} Cong !
Wil ogg. ... (Kellogg) ......- .
& Supply Co. "&C“‘.‘..... AE@ AC Opr..... R.F.L 7
The AC 7
Radio Co. Claartone ] $145 00 Table and Mu@n]l:':fh
to  Consoles... 6
345.00 Complata 8
Bockst Pwr.. R. F. 6
Tu.lly Mfg. Counter- 6  $110.00 Table..... Batteryor Counter- :
..... vess, phEBE . ..., Socket phase
8 215,00 % ..., Fower...., . L 8
£ oEns L 8 350.00 Consola. .. Electric
Operated. . . 5
Buckwalter Battery or
Radio Corp... Burad...... [} $75.00 Table....- Socket Pwr.. R. F. 5
£ e . Epchanter 8 150,00 Table.... * ....... a
A o Muse...... 8 360.00 Console. .. " ...... L 8
" eamevias Grandoe. , 8 425.00 Console. .. AC Opr. 8
AC Tubes. . s 6
® ivesves. Comrade.. 1 1 Console AC Opr..... 4
Bteinite . Eleotric 8
Laboratories.. Steinite L] $100.00 Table..... Wl.cl'ﬂd for 7
T.
(190 Pibes) R.F. ;
o e L . 8 125.00 * ... Y ...
Spank
. o & 8 150.00 Eamls & . 8
LI P damaes [ 175.00 % L., AC opr. R S S . 8
gﬂl;& Tubss) " i TT—— B e 7
B eerns - 6 50.00 Tables, . ... Battary. ...
™ el f e ] 95.00 Console &
% Speaker ., , by Loty 8 o P . TR 7
aragon " Compl
Electrio Corp. Paragon.... 8 $375.00 “Linocoln" .&C equip’d R.F. Bl LI ]
1o and ?mwd im .
400,00 “Monroe'" with Q.R.8. pd.
Consoles, 2mmn ..... Amp.) L S e LR 6
Diamond-T C oruhad
Radio Migrs., Diamond-T. 8 $110.00 Baby usas AC
Grand Boverign e ® e 8
Clonsole, .. Tubes,..,.. R.F
A A B LR R 7 250.00 "The Chief"
msole, .. " L..... LCR—— - a
N .. N e 8 75.00 " Diamond
Special”’
able Sot.. Battery " L e S B Sdupvin 6
® el & waa 7 65.00 "*Buper
Special" ® aaaaay, I GNSGe L]
Table Set.. " ...... . ?nd
% e South Bend, [} 135.00 Table Set.. A(.T-i:l.ll:lc p!stagd T = trolette. 5
ﬂpﬂlﬂ
verign Ly —— Neu tmedwr 5
...... 2 s . Neutrols. . 5

All prices are Eastern prices. 10% usuaslly added on all sets west of Rockies.
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or
Price tyle Power Cirouit
Battery or Iy
$50.00 Model 300, Bocket Pwr.. T.R. P,
80.00 * 6235, Y ...... "
12500 = 705, 0 ...... -
125,00 * 520, * ...... "
255.00 * 710. Bn' ...... .
ttery or
$215.00 Model 607 Boebthr R.F.L
345,00 Model 508 * ...... "
nsole. ..
“Master Al
$360.00 Allelectric’ Electrie.... T.R.F,
Battery or R.C.A.
£170.00 The Bocket T.R.F.
Masstro. ., Power...... Lie.
Group
133.50 The
Intermeszo  * ..... . .
75.00 RV 695, U od
60.00 RVS80.... * ...... .
127.50 The
Virtuso. I TRTLEA ol
112.50 The
B0 ' diailva .
275.00 The
ick . AN ®
350,00 The
TENRo. . < ¥
800.00 The
Buckingham * .
800.00 Th
Winthrop.. * ...... -
100.00 The Abbey = ...... "
$65.00 No. 65,.... Battery.... R.F. L
125.00 No.86.... " ...... o
00 No.80.... = ...... "
160.00 Hi;hhoy " "
m w - -
70 m I - -
80.00 Model for * .
Privats
Label, .... ¥ s L)
90.00 Model 80 Battery or
Tshle Bet.. Bocket Pwr.. '
$305.00 Model 277. Battery or
Booket FPwr.. R. F. L.
250.00 Console. .. * ...... "
Battery or
an.& Table. ... Sogm.?wt - T.R.F.
175.00 Console. . B g .
[ R i e e -
225,00 Baby Grand
Stgh ............
2T5.00 % Luien " Leines
$50.50 C-12 Table Battery or
Bocket Pwr.. R. F. L.
108.50 C-50 Con.. * ,..... 5
119,50 C-22Con,, * ...... -
80.50 C-13 Table * ...... o
129,50 C51 Con.. * ...... »
85.00 C-53 Table * ...... [
165.00 C-52 Con,. * ...... I
185.00 CH0 Table * ...... -
245.00 C-61 Con.. * ...... )
285.00 C-62Con.. * ...... .
Hasel-
N tine
$400.00 8F-50-80 Bat or |Latour
Consols .|R.C. A.
300.00 480-BTable * ...... &
.00 BF-45-
Console .
185.00 41(5-1'1'&&}10 . =
160.00 4ED-A Tagia
Tsr'pe with " 2
225.00 SF—lO—BG
Davenport
T b ‘‘‘‘ - -
250.00 SF 20/60
Beethoven
T T e *
300.00 SF 30/60
ueen Ann g
275.00 SF 40,60
Co Y L,
95.00 265-A..... R .
B5.00 192-A
Neutrolette = ...... "
125.00 175-A..... = ...... y
175.00 188-A. . ... N Sk o
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Socket Power Devices Exhibited at
R. M. A. Show

Name of or
Muker uot ls Bystem Used  Capacity Price
.
American Elso- Burns....... T80, cascinne n 180 V. at Not ye
glkoo.. Ine... M A N ? Tube.... gﬂ‘lmh ...... %ﬁ:’&
urad urad “A" ODB. 4 vuras Tungar Amps..... K
Laboratories,, . nei Tubes.......
s el . Murad “B”.. Noné....uss 2-2168 Tubes 18_!11’ V. at 65
mils,
Eliminates
“C'" Batteries 33.50
Aome Elsctrio "A" Power APU-8...... Tube....... 8-Volt “A"
& Mifg. Co.... Unit........ Battery and
Rectifier Tube 35.00
$  RweaEsw “A" and “B" A-B-1....... ® iveesss 40 mils at 160
Bockst Power V. Hans 8-Volt
Uhit. .o vue ':&'Cﬁnury r.60
8 harger, 4
L R R Universal"B" BE40...... RS Tube or 40 M. A, at
8 . 2 150V.ivev.s 85.00
Btorage Unipower.... ACGHA..... Eleotrolytie.. 0.3 to 1.8
Battery Co., Ampa. 4 trie-
1 high rata. 42,50
All Amerioan  All American A-8 Socket Ihgham 35 Mils. a
Badio Corp, .. "“B" Power.. Tube....... 180V,.. ..., 27.50
N aciniwias s, % eadmans “A-1" Con~ B aaae b % gasiiela 31.50
#tant "B"
ln?m !miﬁhwmbsmdﬁﬂpwm&han ................ 36.50
wh 35 M. A at $27.50
. Power Unita 6-T......... 135 Volta.... with
& i Hi-Power.... Gmne"B" & s 55 M. A.at  30.00
Hi-Power.. 180 Volta m
& ey Buper Power Brown “B" & e 85 M. A.at 33.50
Buper Power. 200 Volta. ... ;iuﬂ
Acme E1B Power B‘L 110 V., 80
AppsratusCe.  Bupply...... ;:I” 1 to 12 Cyele....... 50.00
L _E PO T & sl E3B Power n 110 V. 80
Bupply...... '%ube lt)nBCyula. ..... . 35,00
! ey
& e i % e E4B Power Hmhmn 110 V. 60
vessss Tube,,,.... Cydle....,.. 35.00
R e T ceewene EZB Power ............. 110-220 25.00
Abox Co...... box "I“}:l N Nos. Electrolytic.. 2 Ampa, 6 V., 82.50
owar
g Abox Fill dandBVolt, * ,...... Filter only... 10.50
United Radio Peerless “A" None....... Bulb........ 125 Watts, 60
co.&ﬁﬁ"lb‘—'-'w ....... Cyele 116V, .., .....
Eodel Radioc Kuprox A" 101.,....... Diso )
Compoennninnn Transifiers ifier..... 1Amp.at4V, $28,50
E;A" Battary
N iminator).. 3 A 6. 99,50
shsasaan B vt stssmsns . -t y
I el D;m....a:‘\m" 8V, 39.50
o Smaamiea x Com- 108......... AN
bination Rectifier..... at 6 Volts;
PR “B™ 45, 90,
il 180 V. nt 135
M.A....... B8.50
B svawwae % esnesse 1By eranerrs ¥ eeemeaw “A" 1 Amp,
4 Volts, 'g"
45, 90, 135 V.
‘C"4-224 V., 07.50
aviwiene  weneews Tbsinseonis e « "A" 3 Amps,
at 6 Volts,
“B" 45, 90,
[] - o7 = 'l'?\o" ‘1380V. 090
4 at B V., “g."
45, 70, 90,
150, 180 V.
"Gt 4, 10
mmmémv'. 97.50
s — “B" Transi- 20 M. A. at
ﬁa:u(Kndﬁi) Bhiainaenas: ® suisaie 45 and 80 V. 14.50
B e T meemme . 181.. % oemamais M, A
45, 90 and
180 Volts 26.50
RO A A | § U1 PR $ daaepes 45 M. A, at
45, 90, 150
and 180V,., 390.50
R T ¥ e | § 1 ® ieeees 100 M. AL at
45, 70,90, 150,
lm " "
and 4-10—22}{
and 40 Volta
o s ?  FiEed PRE {1 { PR iy S (R 45 M. A. at 45,
90 and 145 V.
"B’ also 4
and 224 V,
Y e wiy 37.50
B e e 183...000000 B e 100 M. A. at
Forb: . Sup-
or i’ .
ly only..... 22.50
¥ vhessene  sasewes 120., . 000u0e ¥ aanesea g& M. A. &t
v 90 and
180 Volts..,, 45.00

Nume of '.[E'puor
Mnker Produet le Bystem Used Capacity  Price
The Ster! Bterling “A™ “A"™ Pows n 2 Amps. Max. $47
Hmnim]:n‘nm: Botket Power 3Llpph'm Bﬁ%wmle!or E Tubs “ﬂn?
GO ranassnva SBupply...... and Bterling Bets........ Ray-
Tranaformer theon
ridge
$42.50
without
Tid,
o
C. P ﬂ(mﬁ.n{ “A" Powsr Tungar Bulb Up to 10 $28.00
4 Volt "A"  Bupply R4, Tube Beta. ., Tun,
Powar Bupply Bulb
$4.00
Addi-
™ Btarling B-C Power Raytheon 234 Amps ﬂﬂ 50
" A-B-C Power Eupply R-100 Cmn for f‘ ..... ve. Ray-
Bupply...... TAY - “B' Max, theon
l.heon B-H 180 Volts..,, “A"
Tube for rectifier
1‘3” mdllc} “‘m
Addi-
tional
B-H
' Tube
$6.00
Addi-
u Bterling "B" RT-41 UX213 or 130 V. st 20 $22.00
U Powera,..... """ CX 313 Tube Mils,.,..... Tubs
$5.00
Addi-
- Bterling “B" RT-81 B-H Ray- 135 V. at 35 $24.00
" Power....... "7 theon...... . Mils,....,.. Tubs
$6.00
Addi-
tional
% bemares Bterling B-C R-08,....... B-H Ray- 180 V. at 85 $33.50
theon....... W o B.H.
Voltage 0— Tube
40, 000000, B6.00
tonsi
T TR Bhei b % 1 [ mnv- 13&?‘.5.&:590 ﬁ&m
“B" and "'C" Volts “C"... $8.00
Addi-
tional
Universal Universal “A" None....... 4 ouse 6 V. An 2
tery Co.... Socket Power num\n’rfﬂ BN
. g 8 Raydecn * 40 A e 45.00
....... A s ;
B-C B-H Tube... 180 Volts
Socket Power “C'—0 to
. vl e Restox for 8. 180" 72
........ L nive anansna or -
A- “A" and Volts. B.0 2
Bocket Power 45 Volta "C"
Beusaas . B-H Tube for
llBI! M “Gll
B e o B Cdawein L il ®  iiese 13BV.VYBT.. 06.50
Ti Radio Ti ¥ ey 216Bor T, 70.00
Producta Corp. bination CX 316 Band Vgltm “B"... without
o .. =
ilﬂu.pplvm.
Prest-0-Lite Nope....... Tube Type.. 22 to 180 $32.50
Btorage Boalm “E". 80 M.A...... or
Battery Sales $38.50
|- - SRR m
- .. Prest-O-Lite AX........, W’thBansr;. 5\" 6/10 Amp. 34,
Trickle and Ruetor D /Bah 0

Brectfier ooy (a ‘Raten)
Relay

llA"

4 . .B Max Rate. 36.50
180 V.-B 50.00
0040 V. without

(‘.'.. vesens Tube
5 80 V. "B"  $63.00
e\fou-. A", . without

Tube
p r JIB”
180 V."B".. 29.00

wi
Tube
2} Amp. “A" 34.50

Starage Bat~ 40 “A."
tery and m %3.“:

Charger with
Bulb........ Add.i-
Philoo “B"”.. ............ Philootron 180 V. .caomoe
Unit........ Mils.......
.. Philoo "A-B" ....ciuninns Philootren 8 Volt “A” 65.00
Unit........ and 189 Voit

b | RPUBISRY

All priees are Eastern prices. 109% usually added on all sets west of Rockies.
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Seocket Power Devices Exhibited at R.M.A. Show
Continued

= Name of ’('Ep.or Name of or
Maker Preduot tyle System Used Capacity  Price Maksr Product m System Ussd  Capacity  Price
Julian M. White "A"  ,......+ss.. Dry Element 6V.2) Am Not A iRl o e.aas ABC Raytheon..., 6 V-,
White Mig.  Bocket Powsr ... 1 000 s g Hhainstor... S 64.50
€. i nnre i m‘p-% without
Amgmn Nobattrty  .....ieeens Dry...ovess [ [iy P $58.00 45V.C..... Tubes
ool Magasto, "4 _ Ashworth &  Western “B". *B" Elim.... QRS Tube... 200 V. 50
U Robattry eeeeeien.. Tubeo. . 20V 2w Galop e featio. . Buper "B Malesto 100 M Bw
B sewacsne GmoEu o Mil Tube.... 180 V....... with
The Wise Compo "A”.. ......ee0eee Paste” Cells ¢ or 8 Vola.....es s e - -
MoClung Co., Tricide DA as, e * e R e BT ... with”
" .e atem...... Tube
........ Com viieeerese.. Ratheon 180 V.-"B"....... . ; z
: LS BRI Ay s R T BT
Bl o e Battery and 180 V. “B¥ ¥ou 4B Tube
Tube 40V."C" = Majestic Ace. Model B i For Seta using 25.00
BH....... 5 Tube
The Webster Webster TV .. Raytheon ~ 13{ Amps... $37.50 F s o s Do B i A0 Tobee o B0
........... Bone-Dri Cartri . with : AC or with
A e die Ray- Tube
: Tubes.......
% " Majestic, ... “B” Rectifer ® ...... Tuboonly... 5.00
LI LI A-10..0..... * ... 2% Amps... 46.50 . M Tube only... o wrils Ty . B.00
&b veers.. BEMila, . ... ul
Ray-
theon
Cart-
- Bone-Dri A-B-7 n Ampe, for 61.50
------ R LA
tor. ridge and Sieeess plete
. L 45 V.7
........ BoneDri  AB-10...... weenn.. 234 Amps.for 70.00 Rins
A'.B IIA“ .Cum_.. »
- Weboton 6 Little Glant  BH Ray- i s Posh]
........ | 3 . -
BC........ BC........ theon...,...200 Volts. 0 to Com-~ mm
. %0 Yolts 03 Conw e
........ gm-tgfn._ ceniliasens VBP = 180 B, 60 Mils zu':haa
. %_hgjorB-B BH Chargers
ube, . ..n00 ul
8 oiices Webster  .......... .. “B" Ray- 180 V.35Mils 33.50 .
??g?.uw theon Tubs. !.';;‘E Maker Model Type Price
o wm Open Modsl "“B” 180 V. 35 Ta‘ib"uo $21
T oplar v theon Tubo.. MA-. ... Com- 10700 “High & “Triekis
Eagle Charger Bu’lcsocht 18B...cvaans 135 V. 40 00 X
Corp.cvaueas. “B" Power. . B- urc'a'ns MA..... .. . without o ‘}g-gg (With Tube)
ousaras B wyuiies L S— Te s v.e0 4. HPIEO |+ kit~ ik 14,00 3 Rate Trioklo """
ol 50
MA.eaee without ik TS ¥4 or 134 Ampe.
Tube “m.“" havger...... Elkon Element $19.00 1 Amp. Max.
sabe®uy "3 iyl W aswanEes - AX.
o e RSN, + il 00,00 8 & e
Elkon “A”
ﬁm —_— Aemne.. .ov00eee Aome A $12.80 A Tt
ppara - Charger...... . m
I — Aeme A7..... 185.00 Bﬁhﬂm“&' Unit
5 Ampers
Em‘""“ : K Trickls "B"
L seoat 12 UPEOX. , - eenst
Recharger,... $10.00 Low charge rate fer
recharging "B" bat-
& . iuivee " . ..ue.... TrickleCharger 10.50 .8 to 1 Amp.
;Dm' Recti-
erll
« _........ Homcharger.... Charger...... 18.50 .8tolsand 2} to 8
‘f‘lgli?okaeﬁ- Amp. rates,

o eriiew. Valley "A”

Power Unit. . Charger........ DryBolidType $12.00 3{ or 234 Ampere
iy Co it T A heiia
M Q0o ol i, :;A"C;h;:onerh. o e . 19.08 21§ Ampere,
B-CP Apco Mig. Co... utomatio
Unit..ct‘ft.. e " Charger.... Dry Copper
L -"imﬁnﬂl’ ............ B eeesiils %'Knltl"&" 1 ie Diso..ceosse v B168.50 % to ) Amp.
-B-C Power mps. neTEts
L R Flectrio Co..... Handy Trickle Dry Ratheon
S lwﬁg%. 79.50 Booster, , .».... Cartridge..... $10.00 14 to 2 Amperes.
Atwater Kent “B" Powu- TypsR..... Own Tube.,, 135 V.A., 60 without
RS ; | uBn P B-H f’so“ir """" 2 ohnson Motor Flement
' o R ate Tubeis MA ) withast Froducta Co.... “Chiarga-Matio” Dry.......... $12.75 110 1)¢ Amperes,
Tube The Wel
“AY Power.., Own Make 6-Volt, Coivvirosssnas Webstar Dry Raytheon
Elnm ) “Bone-Dri"..... Elément., ... $10.50 21§ Amperes,
© e 7 Elemont 2dapy < oor 2000 lemhent 450
?zg #—:’Jilp..,. 43.50 additional
ta
Powsr RCA MeX: ey, 9.50 Valley Valley Dry Raytheon
8 B-Cpply. .?. Ve :mnsbmcb-w T . Eleotrie Co.. ... Automatic Element ... $106.50 134 or 2} Amperes.
Charger. ,......
W e e 8 e B-C Power “ .), 180 Volta Bl et he TBC Tube Type Rectigon..... _ 15.00 214 or 5 Amp®Tes,
Bupply.e.... “B" 45 Volts 3 less Tube
e, 406,00 Hentinel Mfg.  Baentinel Auto. 5
Electrio Re- Erla........ "A” Con- Raytheon 8V.,2 Amp. 39.50 ol Saaise d . Control and Chu_r
ut‘mhl.a\n &M!.%‘m- e o ' Charger........ Own System.. §20.60 tud Bwitch.
........ & sawsiven i i Chas, Freshman
Eliminator Tube...a... MA. ... with Co., Ing, .+.... Freshman Power Ttmgar'ru & ty Charger
Tuba Apparatus...... Own Bystem.. §15.00 nnd ntto] Bwitoh.

All prices are Esstern prices. 10% usually added on all seis weat of Rockies.
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Loud

Maker Name or Style Type Bize
Trimm Radio Trimm...... No, 28 Con- 14"
Mig.Co...... certo Cone

- T No. 38 Con- 17
earto Grande
DOssssnsss
The Radio Orchestrion  Orchestrion  ............
. De Luxe Horn
¥ & Flsaiyee Orchestrion ........... .
g:l;izdl\iudel
ucer.
= - Orchestrion  ............
Grand Cabinet
Reproducer, .
Stewart~ Model 426... Drum High
Warner Bpeed- Warner. .. .. 131", Diam-
mme‘p eter ll!ﬂ. A
- Model 420... Drum, Diam-
ver 9 ......
Molded Wood Fairfax...... No.601...., Cab. Spesker
ucta, High, 36"
. Wide, 334"
L No.6802..... Cab. 8, er
Hiﬁh.
Wide,
Telet Tel TipTable ............
Corporation ; Model Cone
© e
Cannon & Cannon-Ball. Blua and Gold 18*
Milier Co., Ino. No. 2 Cone
. A Giant Cone Kit 367
Wall Modael
L L Table & Wall 1687
Type Mod. 8
Cone........
= . Table & Wall 1w
Type M
COn8. «oouss )
L L Pedestal 16°
Mod. 4 Cone.
Dinmond “T" Diamond "T"' Duo-Tone igh, 20~
Radio Migs... Radio....... Speaker Cab, Wi ‘fg:
Atwater-Kent Atwater-Keot Model E Cone 14"
Mig. Co......
ariamn&‘l‘nlly B-T........ Cabinet Tone 8
ohmann Co. Thorols. ... No. 11 Cone. 167
b - No. 18 Cone, 14*
F.AD.Andrea Fads........ 315A Table 1™

38

Bpartan. .... Pyramid
Paper
i Diaphragm
The O'Neil., Cone........
. Temple. ..., Drum,..
- Benior Drum
a Cabinat
*eu]wr in
Inut Cab.
All American Cone........
Melofonie Cone,...,...
Modsl M
Acme.,..... Cone K-1
. Cone K-3
s Aome K-2
Cone Cab

14

18"

247
14*

154"

18*
18"

13"
14"

speakers Exhibited at R. M. A. Show

Prica Unit Maker Naume ot Styla Type Size Price Unit
$10.00 Balanoced Btevens & Co., Btevens..... Conoidal 14347 18.50 Balanced
Armature 6.1 Curved Armature
18.00 fa Model A-27..
" W Goncgéhi 17 25,00 Tensile
Model B-27 Tensioned
20.50 also wall
model BW-27
35.00 = CT-27 with 17" 35.00 .
Qutput trans-
Ormer., , . ...
50.00 - L. WT-27 with 1e* 45.00 -
Output trans- -
Wall Model  former Wall
) Maodel
25.00 % only........
ed - & PT-27 Pedes- 19" 85,00 .
Armature tal type with
17.50 & Output trans.
Burtex Dis) on all these speakers.
Newoombe Re- Model 53 33" x 28347 65.00 Baldwin
...... LRSS Hawley, Ine... producers.... Cabinet, 86- Unit
ch Tone
Chamber. ...
................... * Model 55, 88~ 34 x 3614 75.00 "
inch Tone
Chamber. .. =
- . Model 56 34 x 36%° B5.00 .
...... Floating with doors. .
Armature = = Model 57 Hi‘h 447 .. 125.00 e
Large console Wide 3834°. . -
$ 0.00 Balanced eabinet with
Armature space for radio
9. = g-él' up to size
A . RCPTETND oo .60 .
15.00 " winding tone
Mohawk Corp. Mobawk ey 12°x14°  25.00 Actun
0 . e x 14° .
12.50 = of Mlinoia . .... Guothis Cab Bdm‘;:;ir:
United Radio Peerlesa. ... Gothio table 107 x 13" 35.00 Free Edge
20.00 - Corp., Newark not. .- Floating
TN T — - g;uley Radio Musicons Cone........ 12¢ 9.76 Own
. senves .
= "hlt Table  Padestal 16" 27.50 Own
Own Magos Mmavoi'" Eleotrody- ~ Low Bo ub—!lauooumnos
00 VOX. . -
Floating namie Cone. . inet npe{ker with B Floa:
Elim. Amlturo
35,00 Own M ACG.
aral
10.00 Balanced . . Magnetio 8" 27.50 x
Armature D8, ...,
25,00 Non-Adj'bla . * R-60........ Unit with B $110.00 .
25.00 Balanoed Himinatee (Tals
Armature i * oh :
35.00 “ AHGrebe & Grebe....... 20-20 Cone 20" $35.00
. Co, Ine......
50.00 Mgﬁ r T RCA..... 100A...... & 35.00 Magoetio
ration o ni
35.00 g r.;nmﬂ ......
10,00 Own
10.00 "
10.00 *
76.00 *
35.00 Own
20.00 *
$18.00 Balanved
Armaturs
25.00 .
in ma-
o e
$30.00 X
$ B.50 Balanced
Armature
12.756 =
29.00 Balanoced
Armaturs
48.50 *
85.00 ol

25.00 Adjustable

28,50 Tensile Ten-
gion, Balanced
Arma

25.00 Free Edge

14 .50 .
38.00 .

Temple Drum Speaker with Balanced Armature.

All prices are Eastern prices, 10% usually added on all seta west of Rockies.
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Some of the New F actory Built Models

Freshman A. C. Receiver

The new Freshman a. c. set has three
stages of tuned r. f., detector, and two
stages of audio. By means of special
vacuum tubes, raw a. c. is used as the
filament supply, rectified and filtered
a. c. supplying plate and grid voltages.
Tuning is done with a single control.
The receiver is installed in a walnut
console with built-in loud speaker and
power unit operated directly from the
110 volt lamp socket.

Among the several unique provisions
in this new set are the Type 28 and 26
a. c. filament tubes. These tubes draw
.35 ampere each at 15 volts, which is
supplied from a step-down transformer,
The heater element is a carbon filament
which is encased in a metal tube coated
with the oxides of the rare earths. These
emit the electrons which pass through
the grid to a concentrically wound plate.
This heater element has been found to
function satisfactorily with as high as
30 volts and as low as 10 volts.

The circuit diagram shown herewith
is almost self - explanatory. The 1. f,
transformers are wound on 1% in. forms
with 16 turns in the primary of the first
and third and 14 turns in the primary
of the second, which is unstabilized.
Oscillation in the first r. f. tube is pre-
vented by a 350 ohm fixed resistance in
its plate lead. In the third tube oscil-
lation is controlled by a 730 ohm series
resistance connected in series with a
.0007 mfd. variable condenser and the
primary of the inductive coupling, this
condenser being adjusted once for all
when the receiver is assembled.

The three tuning condensers are oper-
ated from one dial by a series of metal
bands. Fine tuning is accomplished with
a midget condenser shunted across the
antenna coil, Other details are self-evi-
dent in the circuit diagram.

Freshman Six-Tube A. C. Receiver.

Sonora

The Sonora line has two chassis,
a six tube and a seven tube. They
may be operated either by bat-
teries or by the Sonora a. c. power
plant. The six tube chassis is avail-
able either in a table cabinet or in
two console models. The seven-
tube is offered omnly in a console
fitted with a loop. The variable
condensers and coils are geparately
ghielded in individual metal hous-
ings. The use of UX171 — CX371
tube is standard in the last stage.

vaovl T c,

%
[ :fzﬁ
=

RECEVIVG 35T

Freed-Eisemann h

Freed-Eisemann Radio Corpora-
tion showed seven newmodels, four
6-tube, one T-tube and two 8-tube
sets. Model NR-8 is a two-control
Neutrodyne with three stages of
tuned r. £., detector and two stages
of audio. It is housed in a mahog-
any cabinet 10 by 1934 by 1014 in.
and is designed for antenna con-
nection with variometer tuning.
Volume is controlled by a rheostat
in the r. f. filament circuit.

Models NR-9, NR-11, and NR-66

e ST ACH —l

.

=

Circuit Disgram of Freshman A, C. Receiver and Power Supply.

RADIO FOR JULY, 1927

39




are gsingle - control instruments
which are otherwise similar to the
NR-8 model except that the NR-11
i8 operated by an “A B C” power
unit which is supplied with the re-
ceiver and uses an output trans-
former, and that in the NR-66 the
individual stages are shielded. The
NR-66 also has an illuminated dial
and the NR-9 and NR-11 a pilot
light.

The NR-77 is a single-control 7-
tube Neutrodyne with four stages
of tuned r.f. adaptable for use with
either aerial or loop. It has indi-
vidual stage shielding, illuminated
dial, and output transformer. The
cabinet is 1014 x 23 x 13 in.

Models 800 and 850 are single-
control 8-tube Neutrodynes with
four stages of tuned r. f., the for-
mer being housed in a table cabinet
and the latter in a console. They
have a pilot light, output trans-
former, individual stage shielding,
and may be connected to either ae-
rial or loop.

Radiolas

Two new A. C. operated models
were exhibited by the Radio Cor-
poration of America. Both are su-
perheterodynes using seven series
connected UX-199 tubes and a pow-
er tube in the last audio stage.
Socket power is used through UX-
281 rectifiers and a VX-876 voltage
regulator amplifier. An a. c.
switch alongside the loudspeaker
grilled opening turns on the cur-
rent and illuminates the tuning
dials when the doors are opened

and turns off the current when the
doors are closed.

Radiola 30-A has an antenna cou-
pler with connections for aerial and
ground in the rear of the receiver.
A UX-171 -power tube operates a
new model 100-A loudspeaker en-
closed in a special casing to prevent
resonant effects. It is enclosed in
a distinctive walnut cabinet 4214
in. high, 29 in. wide, 17 3-4 in.
deep, weighing 127 pounds.

Radiola 32 uses an enclosed loop
which is tuned by the vertical
dial alongside the loudspeaker op-
ening. A UZX-210 power tube op-
erates a built-in 104 loudspeaker.
The beautifully grained walnut
cabinet stands 52 in. high, 72 in.
wide, and 17 3-4 in. deep, weighing
213 pounds.

Radiols 16

The new Radiola 16 has a uni-con-
trol six-tube receiver with three
stages of tuned r. f. detector, and
two stages of audio, taking five
UX-210A tubes and ome UX-112.
It is intended for battery operation
and connection to an outside aerial.
Like the Radiola 16 it has but three
control knobs.

The new Radiola 17 uses a. c.

filament tubes whose plate and
grid voltages are obtained from a
built-in power unit using a UX-280
full wave rectifier. The new UX-
226 tubes are used in the three r, f.
stages and in the first a. f. stage.
A UX-227 is used as a detector and
a UX-171 in the last audio stage.
There are three control knobs on
the panel, one for tuning, one for
controlling volume, and one for
turning the power on and off.
This receiver uses an aerial.

Marti Electric Power Radio

The Marti is a six-tube set with
three-dial control. By the use of
Kellogg a. c¢. tubes its tube fila-
ments are operated directly from
the a. ¢. circuit, plate current being

furnished by a “B” eliminator in-
stalled in the cabinet. The cabinet
is 24 by 11 by 10 in. and the net
weight is 39 Ibs. It has illuminated
dials and is available either in a
table cabinet or console model.

Radiola 30-A.
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Thorola

The new seven-tube Thorola has
three stages of tuned r. f., detector,
and three stages of transformer
coupled audio. The four tuning
condensers are operated from a
gingle dial through gears. A small
compensating condenser in the an-
tenna circuit is controlled by a
panel knob as is also a rheostat
controlling the r. f. amplification
and volume. The coils are of the
enclosed field type to prevent in-
ter-coupling and are wound on
bakelite, being designed for accur-
ate matching and permanency of
adjustment. Linked connector
plates and cabling are used in wir-
ing. The condensers are shielded

Thorola Seven-Tube Chassis.

with copper-plated zine (not shown
in picture). The circuit is designed
to give high amplification on all
wavelengths.

The chassis illustrated herewith
is mounted on rubber cushions in
two models. No. 61 is a highboy
and No. 62 is a console. The for-
mer has a No. 17 Thorola loud-
speaker unit with an orthophonic
horn having an extremely long air

|

4
I
iy

column. The latter has two ortho-
phonic horns, one unit being pitch-
ed higher than the other.

The Grebe Synchrophase Seven

gives extreme selectivity on both
long and short wave lengths in the
broadcast band through the use of
ingeniously devised tube isolating
circuits and space-wound Litz bi-
nocular coils in the five tuned
stages. The five tuning condensers
are operated by a single projecting
dial. All its units are mounted on
an aluminum deck through which

the terminals project, so that all
wiring is concealed underneath.
There are two stages of audio fre-
quency amplification with a power
tube in the last stage. The system
is designed to deliver a maximum
of yniform undistorted power to
the Joudspeaker. The.last stage is
provided with a “Colortone” which

/ /

Thorola Console with Two Orthophonic Horns,
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modifies the frequency character-
istics of the audio system to
conform to individual preference.
The Cabinet is completely shielded
and together with the walnut panel
is of the old French Marquetry de-
sign.

The King Radio line of six tube

shielded receivers was exemplified
by their Chevalier model, shown
herewith. In this model the re-
ceiver is housed in a burl walnut
high-boy cabinet with enclosed

Grebe Synchrophase Seven

loudspeaker and battery space. In
other models, such as the Baronet
or the Viking, a table-mounted or
console cabinet houses the instru-
ment. BEach model uses a single
dial station selector with separate
vernier adjustment, has two stages
of tuned r. f., detector, and three
stages of audio. The Commander
model has a folding loop for local
reception and antenna connection
for distance. All models are of
rugged mechanical construction.




Bosch Receivers and Accessories

The Bosch line of new receivers con-
sists of six models: a 5-tube model in
either table cabinet or console, a 6-tube
chassis in table cabinet or in a console
either with or without speaker, and a
7-tube chassis in console with speaker
and loop. Each meodel is distinctively
housed in a beautiful cabinet designed
to harmonize with home furniture.

Bosch 6-Tube Table Model

Each model has a single station se-
lector with clarifier and volume control
to complete the tuning adjustments.
The station selector is graduated in kilo-
cycles and is illuminated from the rear
to give “line-of-light” tuning. The clari-
fier is an antenna tuner which auto-
matically compensates for various an-
tennas and for the different frequency
characteristics at the two ends of the
broadcast band. The volume control is
a rheostat in the plate circuit of the r. f.
tubes.

. The r. f. stages are individually bal-
anced and shielded under the R. F. L.
patents. The 7-tube model has four r. {.
stages, the 6-tube three, and the 5-tube

42

two. The gang condensers of the 7-tube
model are operated by a double-thread
worm and worm wheel without back-lash,
Those of the 6-tube models are worked
by a pinch wheel on the station selector
countershaft and a disc on the main
shaft of the condenser gang, which is
counter-weighted to insure easy tuning
action without strain. The 5-tube model
has a drum-type control directly con-
nected to a condenser shaft.

The secondaries of the r. f. transfor-
mers are wound on thread-grooved insu-
lating forms to insure uniformity and
rigidity of winding. The primary and
balance windings are carefully located
over the secondaries and insulated there-
from with heavy paper. The assembled

Bo._!ck 7-Tube Console

coil is centrally mounted and completely
surrounded by a heavy copper shield.
The wires from the various windings are
brought directly through the shield in-
suring minimum length at points con-
venient to the portion of the circuit with
which they are connected. These wires
are carefully insulated from possible
contact, with high grade varnished cam-
bric tubing. Great care is used in test-
ing and electrically matching the coils
used in the different stages of the re-
ceiver since it is necessary that all of
the coils in any one receiver be almost
exact duplicates of each other.

Due to the many precautions taken
in manufacture and assembly these
sets have great selectivity and sensitiv-
ity., Tone quality is provided in a well-
designed audio amplifier with a power
tube in the last stage. Those models
having a built-in speaker use the Bosch
Re-creator and output transformer or
Powertrol.
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All models are adapted for operation
from either batterles or socket power.
For the latter purpose the Bosch 4 and
B power units are available either sep-
arately or in combination. The 4 unit
does not contain a storage battery and
delivers ample current for parallel-con-
nect d filament operation.

Kolster Radio
Two new Kolster models were shown.
One is a six-tube console with a com-
bined built-in power cone and B supply

Kolster Siz-Tube Console

unit, The other is a console power cone
requiring no batteries, The former is a
single control set housed in a walnut
cabinet with maple overlays, 53 in. high,
27 in. wide, 18% in. deep. Ample space
is provided for either storage battery
and charger or Kolster 4 supply unit.
The latter is a one-stage power ampli-

Kolster Power Cone

fier and loudspeaker together with a
full wave rectifier and filter using two
216 B tubes and voltage regulator tubes.
It is enclosed in a walnut cabinet 42 in.
high, 25% in. wide, 19 in. deep.




Stewart-Warner

The Stewart-Warner display in-
cluded two single control 6-tube
chassis models available either in a
table cabinet or in a console with
built-in loudspeaker and space for
batteries or power plant. The
Model 500 chassis has two tuned

Stewart Warner Model 500 Chassis.
stages and one untuned stage of
r. f. amplification, together with
detector and two stages of trans-
former coupled audio. It is de-
gigned for antenna connection and
has an auxiliary control to be ad-
justed to the particular aerial used.
Tuning is accomplished by a loco-
motive type of driving links that
give posgitive condenser rotation
without lost motion. The filament
switch is combined with a volume

Stewart Warner Model 520.

control. Control of filament volt-
age is automatic. The a. f. system
used two “88 note” Stewart-War-
ner transformers and a power tube
in the last stage. The walnut table
cabinet is Model 525 and has
an illuminated dial graduated in
wavelengths. The walnut console,

Model 520, is similarly fitted and
also has a Stewart-Warner “organ
voiced” reproducer mounted behind
a decorated metal grille in the low-
er half of the front panel.

The circuit and parts of the
Model 700 chassis are similar to
the Model 500 except that it is
shielded and uses C battery instead
of gridleak and condenser in the

box. This is intended to insure
gtability, selectivity and efficiency.
Reception is accomplished by
means of a loop concealed within
the cabinet. Of the two knobs on
the panel, one is for the single con-
trol tuner and the other for volume
control. The cabinet houses a
complete power plant for a. ¢. op-
eration without batteries or liquids.

Stewart Warner Model 700 Chassis,

detector circuit. It uses a reson-
ance balance method to check oscil-
letion and to give uniform amplifi-

Stewart Warner Model 705.

cation throughout the broadcast
band. It likewise is obtainable as
table cabinet in Model 705 or as a
console in Model 710.

Stromberg-Carlson

The Stromberg-Carlson No. 744
is an elaborate instrument combin-
ing a radio receiver with an elec-
trically operated phonograph. The
radio set employs a seven-tube cir-
cuit, including a UX-210 tube in
the last stage. It has double
shielding, each coil being inclosed
in a cylindrical copger shell and
each r. f. stage being further
shielded in a rectangular copper

Stromberg-Carlson No. 744,
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The phonograph is electrically
driven and has an automatic record
stop and electro magnetic pick-up.
The audio system of the receiver
amplifies the phonograph output.

The new Kellogg A. C. Receiver
is a seven-tube inductively tuned
set, operated direct from any light
socket supplying A C 110 volt, 60
cycle current. It is equipped with
gix Kellogg A C tubes and a Kel-
logg A C Power tube. It has four
stages of radio frequency, a detect-
or and two stages of audio. It is
completely shielded; has extremely
high amplification, is very select-
ive and has fine tone quality. The
controls are t wave zone
setting, a selector dial and a vol-
ume control. This new Kellogg A
C set is sold complete with tubes
and built-in A, B and C power.
The console model includes a repro-
ducer with extra long air column.

Premier Chassis

Premier

The Premier 6-in- line is a 6-tube
chassis with a single drum control
which is convertible to two dial con-
trol within 30 seconds without wir-
ing change. On the panel appears
only the metal dial plate, whose low-
er portion also contains a filament
or volume control knob. This set has
8 r.f. detector and two transformer
coupled a. f. stages. It may be
operated either with batteries or
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eliminators. Provisien is made
_ for either aerial or loop connectien.
Every movable part is mounted.

The Simplex six tube set is oper-
ated entirely from an a.c. current lighting
socket without the use of any batteries.
Power is supplied through a built-in
power unit employing a Raytheon tube
for rectification, and a step down
transformer delivering three volts to the
filament of the tubes. The B and C sup-
ply is handled through a filter circuit,
the entire power supply built in as a
part of the radio set. It has single con-
trol with dial calibrated in station wave

Simplex Six-Tube Electric

lengths. The entire assembly is housed
in a cabinet with detachable legs. Vol-
ume control is by voltage variation on
radio frequency plates, the plate cur-
rent drain being 19 mills. A built-in
light socket aerial is provided. The
cabinet dimensions are 36 in. high, 34
in. wide by 14 in. deep.
Apex Technidyne

_The Apex Technidyne is a new
single-control receiver made in two

Apex Technidyne 7 Tube Console.

models. One is a seven-tube set
for antenna connection and is
housed in a console with built-in
loudspeaker. The other is a nine
tube circuit for loop connection, the
loop being concealed in the highboy
which houses the set and the loud-
speaker.

Fada

The Fada line of new models in-
clude six, seven and eight tube
types, all with centralized control
of two tuning dials and a combina-
tion volume control and “on-off”
switch. Each is shielded and as-
sembled on a pressed steel chassis.

Chassis of Fada Special

The Fada Special is a table cabinet
model of a 6-tube set with three
stages of tuned r. f. amplification
and intended for antenna opera-
tion. The seven tube model with
four r. f,, detector and two a. f.
stages is available either in a table
or console cabinet, each being
equipped with a folding loop and
also being adaptable to antenna
connection. Each stage is individ-
ually shielded. The eight-tube
model also comes in either a table
or console cabinet and differs from
the seven tube in having three
stages of a. f. amplification and a
toggle switch on the front panel
for shifting from 7 to 8 tubes.
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Fada 8 Console

Crosley

The newest Crosley receiver is
the Bandbox, which comes in two
models, 601 for battery operation
and 602 for a. c. operation. Both
are 6-tube sets with three stages of
tuned r. f., detector, and two stages
of transformer coupled audio, the
last stage taking a power tube.
They are completely shielded, non-
oscillating and non-radiating. Tun-
ing is accomplished with a master
station selector and two auxiliary
controls. The frosted metal cabi-
net, 1714 in. long, 754 in. deep and
514 in. high is readily removed so
that the chassis can be installed in
one of three art furniture models.
In the 601 model the volume con-
trol and filament switch are com-
bined.

The model 602 (a. ¢.) uses four
UX-226, one UX-227 and one UX-
171 tube. Power is supplied by a
separate Crosley a. c. unit using a
UX-280 rectifier for plate supply
and low voltage a. ¢. for filament

(Continued on page B7)

Crosley Bondbox




New Kits and Circuits for the Radio Builder

The 1928 Infradyne

HE new model of the infradyne is

marked by the addition of a “front

end” to the infradyne amplifier
unit developed by Sargent and Ray-
ment. This front end consists of a
shielded two - stage tuned radio fre-
quency amplifier, a control panel, metal
chassis and a shield for the entire set.
This equipment, together with the build-
er’s choice of audio frequency amplifier
can be quickly and easily assembled by
a novice able to use a soldering iron,
screw driver and pliers.

year’s infradyne in properly matchingcopper cabinet into the space provided

the r. f. coils with the gangs of the vari-
able condenser is now eliminated. The
secret of success of the infradyne is in
a properly balanced and well designed
front end. The vacuum tubes are en-
closed in the shielded can of the r. f.
unit. The top of the can can be easily
removed for insertion of tubes or inspec-
tion of parts of the r. f. circuit.

Another improvement vital to the
easy handling of the r. f. circuit is the
addition of a variable antenna coupler.
This coupler is attached to the metal

Front View of Complete New Infradyne Receiver.

This gives a ten-tube set which is un-
surpassed in selectivity and sensitivity
for long distance work, but which by the
turn of a switch is available as a single-
control five-tube set for local use. In
fact the equipment is to be marketed
separately for the latter use.

The r. f. circuit consists of a three-
gang Remler variable condenser with
fixed trimmers attached, the new Rem-
ler r. f. coils with coupling device
geared to and operated by the condenser
shaft (permitting of proper r. {. amplifi-
cation over the entire broadcast wave
band), sockets, condensers and resistors,
This unit is housed in a completely
shielded copper can, highly finished,
Each r. f, stage compartment is indi-
vidually shielded. The shield plates run
between the three gangs of the variable
condenser. The coupling of the r. f. coils
is compensated for in the factory before
the unit is shipped.

By this method it is now possible to
accurately match the coils in the r. £,
circuit with each gang of the variable
condenser, eliminating the use of the
trimmer condensers entirely. The coupl-
ing can also be varied for “loose” or
“tight” by merely moving the r. f. coils
up and down on a center shaft of brass,
extending down through the coils. For

extreme selectivity the coils are lifted -

upward—away from the coupling coil.
For broader and less selective tuning the
coils are brought closer together. The
new Remler illuminated drum dial is at-
tached directly to the condenser shaft.
The difficulty experienced with last

chassis as can be seen at the extreme left
hand corner in the iliustration of the
front view of the receiver. This antenna
compensator brings the r. f. circuit into
balance quickly and positively by a sim-
ple turn of the coupling knob. Three
antenna tuning taps are also provided.
The entire new infradyne measures 26
in. in length and 11 in. deep. It is com-
pletely housed in a shielded copper cabi-
net, crystalline finished and beautifully
embossed and decorated in various tones
of bronze and black. This copper cabi-
net for the entire receiver is a part of
the new set and is so designed as to
make for maximum efficiency of the as-
sembled receiver. The copper cabinet
fits easily over the set and rests on a
hardwood base, as the picture shows.
By the use of this copper shielded cabi-
net it is obvious that a wood cabinet is
no longer required. If a console cabinet
is preferred by the builder, he merely
slips the whole receiver with its shielded

in the console.

Another illustration shows the metal
chassis of the new infradyne with the
control units mounted in the center,
This metal chassis is stamped and
punched to accommodate the various
units, All holes for the wiring are drilled
in the proper places. The sockets for the
detector and oscillator tube, audio and
power tube, are built into the metal
chassis. Loud speaker terminals are at-
tached to the rear of the metal chassis,
as are the conmection posts for the an-
tenna and ground. Holes are bored in
proper place for slipping through the
current supply cable.

The Remler variable condenser for
tuning the tapped inductance is at-
tached to the Remler illuminated drum
dial. The two tuning dials are mounted
directly on a “unit control panel.” This
unit contrel panel accommodates the
voltmeter, rheostat and switch holes and
a switch for converting the receiver from
a five-tube r. f. switch to a 10-tube in-
fradyne—merely by a simple throw of
the switch. The set then becomes 4 uni-
versal receiver. A 5-tube set for the
housewife with only single dial control
—or, by the snap of a switch, a 10-tube
receiver for dad or son for breaking dis-
tance records at night.

A plug for headphones is on the
bronze unit control panel. This is pro-
vided for the “fisher” who wants to use
headphones for bringing in the hard-to-
get stations. The audio unit sets directly
alongside the condenser for tuning the
tapped inductance. The audio tubes are
on the extreme end of the chassis, Silver
Marshall audio transformers are used.

Direetly behind the audio amplifier
and the controls is the Infradyne am-
plifier. No change has been made in this
unit. The wires from the various units
are run through holes in the chassis to
the bottom of the chassis and most of
the wiring is therefore invisible. A col-
ored wiring chart will be used in wiring.

All the critical adjustments of the re-
ceiver have been eliminated.

Rear View of Infradyne Panel and Chassis.
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THE LEUTZ UNIVERSAL
TRANSOCEANIC

HIS is a nine tube set employing

four stages of tuned r.f,, detector,

three stages of audio, and one
power stage. The tuning range is ordi-
narily from 200 to 560 meters. This
can be extended down to 35 meters and
up to 3,600 meters by means of plug-in
r.f. transformers. It is adapted to use
either antenna or loop aerial. As may
be seen in the picture, all stages are
completely shielded.

¥ive variable tuning condensers are
provided, one for each of the four r.f.
stages and one for the detector. Each
may be individually operated by a tun-
ing control which projects through the
front panel. If preferred two adjacent
condensers may be operated by one
tuning control by tightening a screw
which holds them together or all five
can be operated simultaneously with a
single control. When four dials are used
simultaneously three compensating res-
onators are provided to correct errors.

The antenna circuit is adjusted to
maximum efficiency” by means of a vari-
able series antenna condenser which
adapts the receiver for use with aerials
of different length.

By means of a voltmeter and nine
point switch all 4, B and C voltages
from 0 to 500 are read directly.
A milliammeter can also be connected
to the common negative B terminal to
measure the plate current taken by any
tube. Any desired B voltage can be
applied to any tube, as there are 20
binding posts at the rear of the re-
ceiver,

The tubes recommended for use in
this set are four UX201A tubes for the
r. f. amplifier, UX200 for the detector,
one 201A and two high-mu for the au-
dio amplifier and UX 210 with 350
volts for the power stage. The audio
amplifier uses both transformer and
resistance coupling. When the voltage

is limited to 180 a UX171 may be used
in the power stage.

The entire receiver is 27 in, long, 814
i.. high and 13 1/16 in. deep at the
bottom. It is designed especially for
long distance reception, being exceed-
ingly selective and sensitive. It is mar-
keted in either factory built or in kit
form. Either batteries or socket power
devices may be used with it.

The Leutz B power pack used as an
accessory to this set supplies 400 to
500 volts for the power tubes, 100 te 150
volts for the audio amplifiers, 45 to 100
for the r.f. amplifiers, 16% to 22%
volts for the detector, 714 volts a.c. for
the power tube filament and rectifier
tubes and 30 to 45 volts C battery for
the power tube. It is equipped with
self-healing condensers having a total
capacity of 19 mfd. Either one or two
UX216 B rectifier tubes are used.

T

Leuts Universal Transoceanic.

- 1

The Camfield Super - Selective
Nine is a nine - tube receiver in-
tended to give accurate 10 k.c. sep-
aration on all frequencies in the
broadcast spectrum. It is built for
antenna connection, using a band-
pass filter with two stages of tuned
radio frequency, two stages of
intermediate frequency and two
stages of audio frequenmcy ampli-
fication. The instrument has three
tuning controls, one operating a
single antenna - tuning condenser,
one a two-gang r. f. tuning con-
denser, and one a single intermedi-
ate frequency tuning condenser.
Volume control is accomplished
with a 6-ohm rheostat in the fila-
ment circuit of the r. f. amplifier
tube. By means of a panel switch
the set may be converted from a 9-
tube to a 5-tube 2-control receiver.
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Circuit Diagram for Leuts Universal Tramsoceanic Assembled Set.
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Vacuum Tubes Characteristics

NEW A. C. FILAMENT TUBES  Plate Voltage ... 90 135 180 ‘{rﬂits
Negative Grid Bias... . 6 12 135 olts
CX-326—UX-226 Plate Current ..o 37 3 7.5 Milliamperes
This is a 1% volt, 1.05 amp. tube for Plate Resistance (AC) 9,400 10,000 7,000 Ohms
r. £. and a. f. al:npliﬁcation in circuits Mutual Conductance .. . 875 820 1,170 Micromhos
deidaned v for fis It i Amplification Factor ... 8.2 8.2 8.2
esigned especially its use. It is mot pfux Undistorted Output.. - 20 60 160 Milliwatts
recommended as a detector and has a Max. Overall Height....—.................. 41" Max. Qverall Diameter 1"
standard X-base. The filament is ener-
DRY CELL TUB = -
. i gized from an a. c¢. source through a
suitable step-down transformer. Its op-
CECO | CUNNI EM |JA PERRY- . i &
WOEAN: | BLUVAL [ EX0R| 8 EGER| " MAN oM erating characteristics are similar to
Types | C20 | et 199 uv-198 | wo-1  those of an “A” tube.
B,BX.C{ CX-288 | CX-12 | 189 | 199 | X-199 | Jv-199 | 189 | UX-199 | WD-12
3 a3 1.1 3 8 3 3 3 3 1.1 UX‘zgog CX'380 18 a fl.l]l Wave
o 08 | .08 ; ! ; 08 | . g i .35 i ircui iri
(o |2l |20 |03 | T 2D |28 |22 |28 |nd rectifier for circuits requiring
29 | 29 |98 | 290 | 290 | 29 | 29 | 28 | 20 | 38 greater d. c. output than afforded
4 a . l_g st i Kl o i G N e W Bt by the UX-213, CX-313, with which
bRl M RS 8| 15 28| 2| 13| 3| 13 it may be used interchangeably.
3 N B[ w5 3 8| 25 3| i
34 | 22 e | B3 |3 34 | 20 3}2 i -
. s’j | A1 A A 8| 7 3| 9| ¥
.| 14800 |15,800 |15000 |15,000 |15500 |15800 |14,000 |14000 |15600 | 15000
8.7 25 | ek 6| b3 | 63 | 65 | 6.5 | 6.2 | 6.5 —_—
450 | o0 | 430 | 400 | 35 | 400 | 4i0 | 400 | 400 | 480 s i 00 g
in\::;‘-lr_ vl -Eum. 1 5
POWER TUBES Lode) Logabooo] 5
e
CUNNINGHAM - L R.C.A RaTN
CX-112 | CX-371 | CX-310 | CX-220| DV-7 | UX-112 | UX-171 | UX-210 [UX-120] 206-D —
Filameat Volta.......... 5 5 8 3 5 5 5 8 3 4.4 L_ | | _l
%ﬂgﬂl """""" w-lig m—lﬁg ] iﬁ ulg m—uig w-n'lg 33 ig ésg i S gy
C;'nlta Pi:é; ‘?lm i g, | o Loont hstmid b | . Full Wave Rectifier Circuit for UX-280,
Aax. 0lfE, ....
Plate Current, Min. and S " % (167440 " CX-380 Tube.
Max. Plate Volta. . ... 258 | 1020 | 1222 | 65 | 0.0 | 2.58 | 1020 | 12-22 | 6.5 30
Cutput Tm Min. 450
and Max, Plate Volta. |3800-4800,2500-2000 5600-5000] 6600 | ©500 (88004800 2500-2000 5600-5000, 6600 4000
Ampl. Const,. .,....... 7.9 3.0 7.6 | 3.3 T 7.9 3.0 7.6 | 8.3 7
Power Qutput, Milliwaits 400
MAX, e orrannnnns 105 700 | 1540 | 110 | 150 195 700 | 1840 | 110 1500 =
5 ssol\ |
SN N, |
vl
HIGH MU TUBES TR AN ta. |
SR IR S,
CUNNING- SCHICKER- = -
CECO e DAVEN | R.C.A. SONATRON l e 3'& 150 \\\% c ]
a CX340 | MU-20 | UX-240 | MU0 | MU0 | MU-2 v . ~Y A ” =
. B =2 1
Filament Volta............. 5 5 5 5 3 8 Gs N2t
Fil Ampe.........oo0evniins .25 .25 .25 .25 .25 .25 .25 £ ~-
Plate Volts. . ... . .ooomens 00-180 00~i80 90-180 90-180 90-185 90-135 90-200 “ 50 ~
Flate Current at %0 Volts..... 1.0 3 .35 3 K] .3 4
Plate Current at Max. Voltas. 1.8 I 9 R | 1.6 5 K]
C ptvior, Min. aod Max) s 13 51.5 1-3 51.5 5-1.5 53 =
! 51, 51, 51 . 10 40 60 80 100 120 40 160 WO
000 40,000
ls,ugg m.ogu’s 0% w“?& 2"09'26 o 30 20 D.C. OUTPUT MILLIAMPERES
1420 900° 500 900° B35 900° 500
- D.C. Output of UX-280, CX-380 for Various
*At Max. Plate Voltags. R. M. S. Values of A. C. Voltage
FIVE VOLT ALL PURPOSE AND SPECIAL DETECTOR SET
CECO CUNNINGHAM | DeFOREST GEM JAEGER | KENRAD | MAGNAVOX PERRYMAN R.C. A
CX-301-A UX-201-A
A H | C-301-A |CX-300-A| DV-5 | 201-A | 200-A | JX-201-A |KR-0201-A| 201-A | 150-D [RH-201-A| PD-200-A| UV-201-A
5 B 5 5 5 5 5 5 5 5
.28 28 25 .25 .25 25 | .25 .25 .26 .25
3745 | 0BB0 | 2045 45 I 290 | 2300 | 2345 45 | 2345
29 | 39 29 70 3 29 | .53 29 23 -9
.| 00025 | .00025 | 00028 00025 .00015 | 00015 | .00025 | .00025 | .00025
te 8 a8 1.0 3 1,0 | 13 1.0 11 1.0
N Voltator 80V, Piate..| 4 o4 A}g g | . 4
Plate Current for Ditto. . 3. 2. = 85 | ...
“C" Voltsfor 135 V. Piate,| .... | ... ] 9 . 8| il 2
%:fumt lor(Dmn... a0 | 10500 3.5 ﬂ,g'x‘g o mj&g ]j,’moj
e (Oke)..| 0% 19570 | 1o s | I g | = 8
Mutusl Conductance. ..,.| 1210 1250 878 50 %0 | ..... 75
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An output current of 125 milliam-
peres may be secured in the circuit
shown herewith. Its output cur-
rent at various voltages is also
shown. It has an oxide coated fila-
ment of ribbon shape te give rug-
gedness and long life.

UX-281, CX-381 is a half wave
rectifier for circuits requiring
greater d. c. output than is possible
from the UX-216B, CX-316B, with
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CX-381.

°
o

°
7

o
4

EFFECTIVE  D-C. OUTPUT. VOLTAGE
OF RECTIFIER AS ATV
- o
g 8
7
'/
Vi
¥
/%
L ~ o
ALy
a| fa
¥ -
Y
EVSNEAV S :

-]

w
s
£

8

.

g

Ju 10 30 40 50 &0 T0 80 %0 100 w0 W
HALF WAVE RECTIFICATION
OUTPUT WILLIAMPERES

D. C. Output of UX-280, CX-381 Rectifier

which it may be interchanged. In
the circuit shown herewith it gives
an output of 110 milliamperes. Two
of these tubes may also be used in
a full wave rectifier.

C-327—UX-327

This is an a. c. heater type in which
the electron emission is caused by an
internal heating element requiring 1.75
amps. at 2% volts, a. c. Although it
may be used for r. f. and a. f. amplifica-
tion it is primarily intended as a de-
tector to be used with the CX-326,
UX-226. It has a special five prong
base. Its characteristics are as follows:

Plate Voltage

The filament requires .25 amp. at
5 volts. When connected as a
three element tube without the
fourth element its plate-current
grid-voltage characteristic is about
the same as that of an “A” tube.
By placing from 10 to 30 volts pos-
itive potential on the fourth ele-
ment the plate current is increased
from 50 to Y00 per cent. This prin-
ciple may be utilized to stabilize
the oscillations caused by the grid-
plate capacitance in tuned r. f. cir-
cuit, especially in short wave work.
It has also been successfully used
in a super-regenerative circuit and
for a. c. filament operation.

The Emerson Mulii-valve con-

tains three separate grids and
p.ates with a single rugged three-
section filament. It thus provides
a detector and two stages of audie
in single tube, and by reflexing the
first audio stage may also be used

Emerson Multi-Valve

to give one stage of r.f. It is ap-
plicable to a large number of cir-
cuits. The filament consumption is
%, ampere at 5 volts and may be
used in parallel with any 5 volt
tube on the same rheostat. It fits a
standard socket, the extra plate
and grid connections being made
on binding posts in the tube base.

L 90 135 180

Grid Voltage 6 9 13.5 \‘;ﬁg

Plate Current 3 5 6 Milliam
Plate Resistance (AC) 11,300 10,000 9,400 Ohms i
Mutual Conductance 725 820 '870 Micromhos
Amplification Factor 8.2 8.2 8.2

Max. Undi.storteq Output.. e 20 55 140 Milliwatts
Max. Overall Height. 4H"  Max. Overall Diameter 1

The Quadratron is a four ele-
ment vacuum tube in which the
fourth element, an additional grid,
is spaced laterally between the fila-
ments and not interposed between
the other elements—plate and grid.
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. The Sovereign A - C tube is de-
signed to eliminate the filament
battery required in most radio re-
ceivers, and with the addition of a
“B” eliminator for plate supply,
permits operating the receiving set
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entirely from the electrie lighting
supply. The tube operates directl
from alternating current threu

a step-down transformer, which re-
duces the line voltage of 110, to 8
volts, supplying a filament which
consumes 1.1 amperes. TFhis fila-
ment i8 placed inside a metal tube
which is heated by the filament,
and thus becomes an emitter of
electrons. The electron emission is
practically constant throughout
the life of the tube, due to the large

- surface of the cathode. The tube

base is made to fit the standard
socket, the grid and plate terminals
being the same as for storage bat-
tery tubes, and the negative prong
being connected to the cathode.

Sovereign A-C Tube.

The a. c. leads to the heater fila-
ment are brought eut to a pair of
terminals on the top of the bulb,
80 as to be separate from the leads
in the base. The plate voltage can
be any value from 22 to 160 volts,
so that the tube can be used either
a8 a detector, radio or audio fre-
quency amplifier, and can be oper-
ated at any commercial frequency
from 25 to 60 cycles without change
of characteristics. The tube can be
used in any type of receiver with
but slight modifications in the cir-
cuit.

The Van Horn a. c. tube uses a

new type of filament requiring 2.5
amperes at 0.8 volts and burning at
a dull red heat. This filament has
a high electron emission and has
been designed to prevent all hum.
Due to the greater size of the fila-
ment and its low operating tem-
perature the tube life has been
found to be at least as long as a
standard 5-volt tube. It fits a
standard UX socket without other
terminals or connections and may
be used in an ordinary receiver
with slight changes in the circuit.

(Comlinusd om page 85)




«A” «B” and «“C” Socket Power Devices

The Mayolian “A” and “B” elim-
inator combines an efficient 6-volt
rectifier and filter with a heavy
duty “B” eliminator. The consti-
tuent paxrts are also sold as separ-
ate units. These eliminators are
made in two types: one to operate
a receiver from 110 volt, 60 cycle
a. ¢. and the other from 220 volt,
40 to 50 cycle current. The ship-
ping weight is 54 lbs. The “B”
eliminator uses a Raytheon tube
and has four terminal voltages,
two of which are variable, the
maximum being 200 volts. A spe-
cial type of eliminator with “non-
motor-boating” circuit is also pro-
vided for receivers using resistance
or impedance coupled amplification.

The constituent parts available
as separate units or in various
combinations include a shielded
power transformer with mid-tap-
ped secondary, a heavy duty choke
coil, blocks of 1000-volt condensers
in capacities from 1 to 5 mfd., and
a 2% or 5 ampere 6 volt charger.
A special driver unit is made for
sets using a. ¢, tubes, this supply-
ing low voltage raw a. c. for the
filaments and high voltage rectified
and filtered a. c. for the plates. The
Mayolian Company also makes a
“B” supply unit utilizing 110 or
220 volt d. c. supply; this has a
dusl filter system providing a con-
stant voltage together with a vari-
able control for the detector.

Marco “A” and “BC” socket pow-
er units are sold with a year’s
guarantee that they will render
satisfactory service. They are not
cheap eliminators of batteries but
expensively made devices for sup-
plying d. c. filament current and
plate-grid voltages from an alter-
nating current source. The “A”
power unit uses Raytheon cart-
ridges with choke coils and conden-
sers. The “BC” unit gives all the
needed exact voltages. A storage
battery charger using the Ray-
theon charger is also being made.

The Grebe 671 socket power unit
is designed to supply B and C vol-
tages to a five or six tube receiver,
including a power tube which re-
quires 180 volts. It is equipped
with a cable having colored leads

Grebe “B” and “C” Socket Power Unils

for —40, —4, -+22, +90 and
4180 wvolts. Its comdensers are
tested to 1,000 volts d. c. and its
resigtance units are of the full me-
tallic wire wound variety. Special
resistance and condenser circuits
are provided to prevent “motor-
boating.” It uses a BH Raytheon
full wave rectifying tube. The unit
is enclosed in a hexagonally shaped
container having an attractive
marble finish.

The Muter “B” power unit is
rated at 40 milliamperes for 150
volts and will deliver 180 volts to a
171 power tube used in an eight

tube set. It uses a UX 213-CX 313
full wave rectifier and Muter filter
condensers, transformers and
chokes. The resistance unit is
wire-wound, with fixed voltage
taps designed to give definite volt-
ages.

The Kellogg “B” power unit is
designed to supply 40 milliamperes
at 180 volts with taps for 45 volt
detector and 90 volt amplifier. It

"uses UX-213 or CX-313 full wave

rectifier and operates from 110
volts a.c.
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The Basco combination “A” and
“B” unit is an exceptionally com-
pact filament and plate socket pow-
er supply device for from 1 to 10
five-volt tubes. It is equipped with
automatic switch for turning off
the 4 charger as the B voltage is

turned on. Filament current is fur-
nished by a glass-jar Exide bat-
tery. This is charged by a 214
ampere-hour charger using a Ray-
theon cartridge as a rectifier and
a two-winding transformer. The
B voltage is supplied by a Raythe-
on rectifier with a high inductance
choke and wire wound resistors.
The A and B units as well as the
charger are also sold as separate
units.

The Burns “B” power unit is
rated to deliver 50 milliamperes at
180 volts. It uses a BH 85 Ray-
theon tube as a rectifier and Amer-
ican Electric transformers, chokes

and condensers. It has one nega-
tive and three positive taps with
two possible variations on the pow-
er tap and variable rheostat on the
detector and amplifier tap. Ter-
minals are concealed in aceordance
with the requirements of the Un-
derwriters Laboratories.
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The Atwater Kent “B” power
unit, delivers up to 135 volts and is
designed for use with any set con-
suming not more than 40 milliam-
peres. Operation is automatically
controlled by a built-in relay which
is actuated by the filament switch
on the receiving set. Provision is
made for connecting A battery and
trickle charger to the Unit, in
which case the relay automatically
starts and stops the charger.A spe-
cial rectifying tube made in the
Atwater Kent plant is included as
part of this equipment.

The Compo “ABC” power unit
consists of a 4 or 6 volt trickle
charger and storage battery hav-
ing paste electrolyte and a 180 volt
“B” eliminator using a BH85 Ray-
theon tube as a rectifier. The unit
is sold complete with automatic
relay switch or separately as “A”

and “BC” units. The charger uses
a 2-ampere Tungar bulb and the
battery has a 40-ampere hour capa-
city. The rated output of the plate
supply is 50 milliamperes for 2214,
45, 90, 135 and 180 volts. A regu-
lator tube maintains constant vol-
tage on the 90 volt tap. The “C”
circuit has two variable controls
aff]ct:rding a range of 0-5 and 0-40
volts.

Galvanized steel sash cord makes an
excellent pulley rope for high radio
poles. This sash cord is a very flexible
steel rope of many strands wound over
a string core, and comes in many sizes.
It is strong, and there is no danger that
it will break or rot. The 1/16-in. sash
cord is strong enough for receiving aeri-
als, even when they are quite large;
while the %-in. cord is just right for the
more heavy transmitting aerials.

Ordinary wall board makes a good
heavy backing for a radio map. The
wall board backing will keep the map
tacks used to indicate the locations of
stations from marring the wall. A piece
of wall board of the right size can be
procured quite cheaply. The map may
be glued to it, and then rolled with a
photographer’s roller or rolling pin to
make it smooth.
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AUDIO AMPLIFIERS

The newest development in audio fre-
quency amplification is the double im-
pedance system. Several manufacturers
have been licensed under the Hiler
patents, and an excellent choice of kits
and parts will soon be available to the
builder.

The Hiler system is somewhat similar
to the well known impedance coupling
method as is shown in the circuit dia-

W FLATE TO FILAMENT
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Circuit Diaggram of Double Impedance
Coupling
gram herewith, It consists of a plate
choke coil, L,, a grid choke L,, and a
coupling condenser C, the resistance R
in the diagram representing the internal
resistance of the tube at the input to the
coupler. In the ordinary impedance
coupler, the grid leak of from % to %
megohm limits the power which can be
handled without distortion to a rela-
tively small amount. In the Hiler sys-
tem, the grid choke permits four times
the power output of any other system,
because there is no magnetic coupling,
and the grid of the tube working into
the coupler can swing positive as well as
negative, thereby preventing tube block-

ing and rectification.

The values of inductance for both
coils, L, being 250 henrys and L, being
350 henrys, are so proportioned with re-
spect to the coupling condenser that the
system is made resonant below the audio
frequency range, and hence the amplifi-
cation is practically uniform over the
useful range of audio frequencies from
30 to 6000 cycles.

The Paragon double impedance
units may be obtained either in
gingle or triple units, permitting
the replacement of individual

stages .of amplification in old re-
ceivers with the new gystem, or in-
stalling a complete three stage am-
plifier in one unit. The three

Paragon Triple Double Impedance Unit

stages using the Hiler system give
greater amplification than two
stages of transformer coupling and
can be obtained either completely
wired, with tube sockets, or in a
ghielded metal container with the
leads conveniently arranged for
connection to separate sockets.
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The Ford double impedance unit
combines in one case a fixed con-
denser and two inductance coils.
This unit is licensed under the
Hiler patent on impedance coup-
ling whereby the grid potential
may be made positive without in-
troducing distortion. Thus the
power output of an audio tube may

Ford Double Impedance Unit

be four times greater than with
transformer coupling where the
grid must be kept negative. Each
stage has a voltage amplification
factor which is much higher than
is obtainable with either resistance
or single impedance circuits. This
unit has four terminals marked P,
G, B and F, and is intended for
direct replacement of transformer
or resistance coupled units. It gives
great volume and faithful repro-
duction of all audio frequencies.
The Centralab Tone Amplifier
adds a power stage of audio am-
plification to any set. It is made in
two models, one designed for use
with CX-3871 or UX-171 tubes op-
erated from a storage battery, and
the other using a UX-120 or CX-220

e
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Centralab Tone Amplifier

tube operated from a dry cell. Fila-
ment supply and tone volume is con-
trolled by a single knob. It is pro-
vided with a tone filter to protect
the speaker against excessive “B”
voltage and to match the output
impedance of the power tube. It is
encased in a walnut finished cabi-
net and may be easily attached
without tools. :
(Continyed on page 90)




The Symphonic Globe radio loud-
speaker is a library globe whose
exterior is an up-to-date map of
the world and whose interior is a

Symphonic Globe Radio Loudspeaker

tone-chamber for a loud speaker
unit. It is claimed to give remark-
able fidelity of reproduction. The
gllog:a can be cleaned with a damp
cloth.

The new R. C. A. model 104 loud-
speaker degigned for operation
from 110 volts direct current fur-
nishes the necessary “A,” “B” and
“C” supply for Radiolas 25 and 28
or “B" voltage for practically any
other receiver. It uses the same cone

R. C. A. Model 104 Loudspeaker.

and driving mechanism as the a. c.
model 104 except that a d. c. power

Loudspeakers

amplifier has been substituted for
the a. c. rectifier power amplifier
unit. Four UX-171 tubes are con-
nected in a multiple push-pull cir-
cuit to give the same output as the
UX-210 tube used in the a. c. model.
It has special filters to eliminate
line noises and adjustable resist-
ances for utilizing direct current of
from 105 to 125 volts. It has the
same volume, tone quality and fi-
delity of reproduction as the s. c.
model.

R. C. A. Model 100-A Loudspeaker.

The R. C. A, 100-A loudspeaker,
designed to replace the Model 100,
has the pleasing appearance of a
bronze clock 15 in. long and 11 in.
high. It has a newly designed
driving mechanism of unususl sen-
gitivity and a 7 in. cone made of
specially prepared corrugated
paper which prevents rattling and
gives faithful reproduction of the
entire musical scale.

The Baldwin “99” loud speaker
is of the combined cone and horn
type with a sensitive Baldwin unit
having a balanced armature. It is
designed fo reproduce low and high
notes with their overtones without

Baldwin 99" Loudspeaker

the omission or reduction of t_he
fainter notes and without the in-
troduction of false notes or noises.
It is tested to give clean, mellow
volume without rattles or blast at
the highest amplification. The in-
gtrument is finished in dash bronze
with a lighter shade of silk in the
grill.

The improved Rola Cone is de-
signed to give clear, brilliant tone
reproduction under all conditions,
irrespective of the make or type of
receiving set. It is made in two
styles; in one the unit is mounted
so as to stand on a table, in the
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other it stands on a pedestal, giv-
ing the effect of a tilt-top table.
Both types are finished in rubbed
walnut. Its claim for better articu-
lation over a tone range from 70 to
15,000 cycles is based upon the use

Improved Rola Cone

of a patented laminated armature
and of a special cone material that
is not affected by changes in mois-
ture and temperature conditions.
Although the armature is made up
of 28 laminations of silicon steel,
it is less than half the size of a
postage stamp and hardly thicker
than a dime.

Stewart-Warner reproducers em-
ploy the new Williamson single
armature magnetically balanced
unit which is designed to give equal
reproduction of all tones from the
lowest double-bass to the highest

e

Stewart-Warner

Stewart-Warner

Model 420. Model 425,
piccolo. Model 420 has a drum 9

in. in diameter and 5 in. deep. It
gives great volume with minimum
power consumption. It is metal
finished in bronze golden brown
and has silk fabric mesh front and
back. Model 425 has a drum di-
ameter of 111/ in. and width of 614
in. Its finish is like tha. of Modé’f
420 with the addition of a graceful
gilver silhouette superimposed on
the front mesh.
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Sonochorde Speakers include four
models—twe table designs, a wall type
and a floor standard type. All are of
the perfected cone type. The support-
ing frame of each model is finished in
rich semi-gloss mahogany with base to
match and is unbreakable. The cone
itself is covered with a wine-colored silk
front neatly festooned from the center.
Each base is provided with heavy felt
pads so as not to mar the finest surfaces,

Somachorde Senior Loud Speaker

The back of each cone is protected with
metal arms, thus insuring the reproduc-
ing mechanism from possible injury.
All models incorporate a balanced ar-
mature actuating unit. This unit is rug-
gedly constructed and utilizes four
super-powered magnets, with a mini-
mum air gap. They are claimed to pro-
duce exceptional volume, with a rich,
deep, sonorous tone wholly natural and
free from all distortion. The Sono-
chorde Junior, Model J-28, stands ap-
proximately 15 in. high and is 13 in.
in diameter, and like all Sonochordes is
provided with an adjustment control.
Senior Model A-2 stands 18 in. high
with a diameter of 16 in. Wall Model
A-C, without the base, is equipped with
heavy cord and decorative tassel to meet
the vogue for wall hanging. The floor
standard design, Model A-S, is mounted
on an upright base, similar to a piano
lamp.

The Atwater-Kent Model E
speaker employs a new type of op-
erating unit and a new method of
cone suspension designed to re-
spond to the faintest vibrations
and to faithfully cover the entire
range of musical tones from the
lowest to the highest register. The
base, casing and grill are of metal,
finished in two tones of brown
crystalline. It stands 1814 inches
h]gh is 15 3-4 in. in diameter and
6 in. deep.

The Grebe 20-20 Cone is 20 in.
in diameter and shaped to a 20
degree angle. It uses a “butterfly”
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armature made of laminated sili-
con steel having a low magnetic
saturation and small eddy current

Grebe 20-20 Cone

losses. High and low frequencies
are transmitted to the cone with
minimum loss by means of short,
light-weight driving rods. The
manufacturer states that this cone
gives a great improvement in tonal
reproduction and semnsitivity.

The Thorola new cone speaker,
Model No. 18, combines a wood dia-
phragm for reproducing the low
tones with a paper-cone dia-
phragm for reproducing the me-
dium and high tones. This two-ele-
ment diaphragm with the repro-

Thorola New Cone Speaker

ducing unit is protected from in-
jury in the front by a carved wal-
nut grille and in the back by a
domed wire screen covered with
cloth of gold. It is claimed to give
most life-like reproduction of
speech and music. The unit is ob-
tainable separately for attachment
to a phonograph sound chamber,
The Peerless cone has a free edge
or floating periphery designed fo
eliminate dead spots and a double-
acting, balanced-armature speaker
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unit having no pelarity and acting
in both directions. It is claimed to
have an undistorted tene range

from well below 100 cycles to well
above 4000 cycles. The unit is as-
sembled on a steel frame and se-
cured in a mahogany mantel cabi-
net of Gothic design. It stands 1214
in. high, 1114 in. wide and 7 in.
deep.

MISCELLANEOUS

The Vimco radioe light is intend-
ed to illuminate the dials of a radio
set, being a portable lamp, with 10

Vimco Radio Lighs

ft. extension cord, which can be
placed on top of the set. It is
weighted to prevent tipping. The
shade is adjustable and the socket
of candelabra size.

The Dyal Quietron cap is a slot-
ted metal cover that fits over a 199
type or an A type of vacuum tube.

Its purpose is to stop microphonic
howls or noises by so weighting the
tube that it is not subject to ex-
ternal vibration.




New Parts

d. F. L. Long Wave Transformers

The High Frequency Laboratories of
Chicago have developed a line of trans-
formers for the home built receiver, in-
cluding special types for long wave
amplification, as well as for audio fre-
quencies. The long wave transformers
are made in two types, the H-210 being
an iron core assembly with a high am-
plification factor between 32,000 and
45,000 cycles, and the H-215 being an
air core transformer sharply peaked at
37,000 cycles, at approximately the
peak of the iron core coils.

A typical circuit in which these trans-
formers are used is shown in Fig. 1,
which is that of a nine tube receiver
having an oscillator, frequency changer,
four stages of long wave amplification,
detector, and two stages of transformer
coupled audio amplification. By the use
of twa air core and three iron core trans-
formers, the total amplification obtain-
able is extremely large, and yet the selec-
tivity is suck that it is claimed that the
set may be operated close to a group of
powerful local stations without difficulty
from interference, when receiving dis-
tant stations, The two air core trans-
formers are matched to the same fre-
quency, so that the limit of selectivity
is reached, and any sharper tuning of
the amplifier results in cutting off the
side bands of the modulated carrier
wave being received.

The detector tube is operated with-
out grid condenser and leak, the grid
being kept sufficiently negative to oper-
ate the tube on that part of its grid
voltage-plate current characteristic curve
where rectification takes place. This
tends to stabilize the receiver, and re-
duces the tendency to oscillate. Volume

for the Radio Constructor

control is obtained by varying the fila-
ment voltage of the long wave amplifier
tubes, and adjustment of the audio am-
plifier vglume is made by varying a high
resistance shunt acress the secondary of
the first audio transformer.

With 27 volts negative grid voltage
on the power tube, an output filter will
not be required, but if the full allowable
plate voltage of 180 is applied to the
tube, a filter or output transformer must
be used. The long wave transformers
are designed for use with the type A
tubes, so that type 99 tubes should not
be used if the peak frequency of the
iron core transformers is to be kept at
the same value as the peaks of the air
core coils.

R. F. Transformers

The Aero Universal coil is in-
tended for use in any tuned r. f.
circuit using up to four stages of r.
f. amplification with any type of
tube. In many cases it can be

used without shielding as the ratie
of coil length to diameter is so pro-
portioned as to minimize its ex-
ternal field. It is 2 in. in diameter
and 8 3-8 high. It is ruggedly
constructed and has an unusually
high ratio of inductance to r. £ re-
gistanée. Terminals at its lower
end permit short connections either
with or without soldering. It is
made in gizes to match .0005,
00037, and .00035 condensers for
both the higher and lower frequen-
cies of the broadcast band. Be-
cause of its low loss construction
it gives high voltage gain per stage
and sharp selectivity.

The Melocoupler is a radio fre-
quency transformer with air core.
It is made in three types, two to
amplify the broadcast band of fre-
quencies (Types 120 and 160) and

one sharply tuned to 125 k.c. (Type
135). Type 120 has a low primary
impedance and Type 160 a higher
primary impedance. These coup-
lers are uniform in size and appear-
ance with the Meloformer which is
intended for use in a three stage
audio amplifier. These devices are
specifically intended for use in the
Melo-Heald eleven tube circuit.
(Continued om page 85)
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VARIABLE CONDENSERS

The De Jur straight line variable
is a low loss condenser with small
phase angle difference and low min-
imum capacity. The stator plates
bear on only one point, being gus-
pended by moulded bakelite outside
the electrostatic field. The frame

De-Jur Low-Loss Straight Line Variable
Condenser

is grounded to the rotor to elimi-
nate hand capacity. The end tie
bar of the rotor plates keeps the
spacing uniform. The end plates
are of brass, finished in highly pol-
ished mnickel. A spring phosphor
bronze pig-tail makes direct con-
nection from the rotor to the frame.
It is made for all standard capaci-
ties in single, double and triple
types.

The Amsco variable condenser is
available in one, two or three gang
units, the two gang condenser be-
ing shown in the picture. A unique
feature of these condensers is the
wide spacing between rotor and
stator plates, the separation being
40 thousandths of an inch, thus
making it easier to mateh the indi-

Amsco Variable Condenser

vidual condensers at the factory,
and greatly reducing the effect of
slight discrepancies in spacing of
plates. The triple unit is as-
sembled in a cast alumnium frame,
preserving the factory alignment,
regardless of the material on which
the condenser is mounted. The
capgities of the single units which
make up the gangs are .00125 and
.00035 widd. .
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FIXED CONDENSERS

Aerovox filter condenser blocks
are supplied in complete and com-
pact assemblies for battery elimi-
nator circuits, The total capacities
of the units vary from 8 to 25 mfd.
at from 200 to 1000 volts, capacity
tolerance being guaranteed within
10 per cent. They are housed in
metal cans with mounting lugs and

derovox Filter Candenser Block

insulated leads. Single units are
also made in all the usually re-
quired capacities from .1 mfd. up.
The foil is stagger-wound to give
low loss, long life and minimum
heating. Linen paper of the best
grade is used as the dielectric, the
number of layers being increased
as the voltage requirement in-
creases. They are thoroughly im-
pregnated with a non-combustible,
non-hygroscopic compound of high
melting point.

Aerovox mica condensers are
moulded in bakelite to pre-deter-
mined standard capacities guaran-

r— - e\
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teed within 10 per cent. The plates
are of tin foil and the element is
thoroughly impregnated. Special
lugs allow for screw eyelet or sold-
ering assembly, the soldering lugs
having split elongated slots for
easy connection to solid or strand-
ed wire. They are made both with
a{xd without grid-leak mounting
clips.
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The Dubilier ABC eliminator
block comprises an 8 mfd., a 12 mfd.
and two .1 mfd, buffer condensers
for use with a Raytheon 350 mill

Dubilier Condenser Block

BA tube. These condensers have
a 600 volt d. e. rating which gives
gufficient margin to meet excess
surges that might otherwise ghort-
en their life. These meet all the
requirements for an 4, B and C
socket power device.

DIALS

The “Glo-Dial” vernmier has a
transparent scale illuminated from
the rear by a 6 volt 1/10 ampere
lamp run from the “A” battery and
controlled by a small switch. Oper-
ation of any standard type of con-
denser is controlled by a small knob

Glo-Dial Vernier

which projects through the front
panel as does likewise the panel
window. The rest of the device is
easily mounted back of the panel.
There is no “back-lash” or “play”
as tuning is made possible by the
use of a smooth, positive, friction
drive.




VARIABLE RESISTANCES

The Electrad “Tonatrol” is de-
signed as an efficient rheostat for
controlling the tone and volume of

Electrad Tonatrol

a set. It is neat and compact in ap-
pearance and has a bakelite knob
to harmonize with the panel. It is
available either with or without a
filament switch.

The Centralab Modu-Plug is a
variable shunt resistance mounted
on a phone plug. It is used to con-

Centralab Modu-Plug

trol loud speaker volume and pre-
vents distortion caused by over-
loading the speaker.

The Mountford Tapohm is a
tapped wire wound resistance de-
gigned for use in “B” eliminators
to regulate the detector tube volt-
age. When a Kroblak resistor of
25,000 ohms is connected in series

W
Mountford Tapohm

with the Tapohm and the voltage
from the rectifier is 135, then the
range covered by the Tapohm will
be as follow: 0-14-15-24-27-33-41-
45-48 volts approximately. If the
rectifier voltage is 185 the range will
be: 0-20-22-33-36-43-47-52-57 volts
approximately. Wherever the recti-
fier voltage exceeds 200 volts, the
Kroblak used in series should be

50,000 ohms instead of 25,000, By
using two Tapohms both detector
and intermediate voltages can be
regulated. In fact Tapohm can be
used wherever a good variable re-
sistor is needed in any “B” elimi-
nator.

The Centralab Power Rheostat is
designed for use in the new Ray-
theon and QRS battery eliminator
circuits where currents of 250 mil-
liamperes must be handled with a
dissipation of power up to B0
watts. By mounting the resistance

wire on a heat resisting support,
with ventilation on all sides of the
registance, the rheostat has been
made in a very compact size, for
back panel mounting. It comes in
150, 250 and 500 ohm sizes, the
first two being provided with three
terminals, so that they may be
used as potentiometers.

The Amsco Monostat and Duo-
stat are, respectively, a single-arm
and double-arm potentiometer de-
gigned to give the correct “C” bias
to amplifying tubes. The units are
wound with a special alloy wire

having a total resistance of 2,000
ohms and passing 65 milliamperes
without undue heating. The Duo-
stat gives two variable “C” poten-
tials and the Monostat one. Both
types may be mounted in the space
required for a single rheostat.

The Frost combination is a vari-
able high resistance and a filament
gwitch in one unit. It is made in a
two terminal and in a three ter-
minal type, each of which is avail-
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able in seven sizes with maximum
resistances of from 2000 to 500,000
ohms. The switch-operating cam
opens the filament circuit when the

Frost Combination

knob is completely turned to the
left and locks firmly in the “off”
position. The switch assembly is
mounted on bakelite. A similar
set of units are also made without
the switch.

FIXED RESISTORS

Aerovox “Pyrohm” resistances
are made of the best grade of re-
gistance wire, wound on a refrac-
tory tube, and coated with a porce-
lain enamel which thoroughly cov-
ers and protects the wire from
moisture, oxidation and mechanical
injury. The wire, tube, and enamel
have the same coefficient of expan-
sion, which allows the unit to be
used under heavy loads without
displacement or injury to the wire.

Aerovox Pyrokm

In the process of manufacture, the
unit is subjected to high tempera-
ture; and for this reason will stand
overheating in service without in-
jury. Heat is radiated rapidly from
the glassy porcelain surface. The
resistance value is permanent and
will not change with use. Py-
rohm resistances 2 in. long will dis-
sipate 20 watts; the 4 in. type, 40
watts; and the 6 in. length will dis-
gipate 100 watts. Manufactured in
all usual values from 500 to 50,000
ohms, with intermediate taps if de-
manded.

The Frost fixed resistances are
furnished in 28 standard sizes hav-
ing a resistance in ohms of .4, .5,
6,.7,.8 1,138, 2 4,5, 6, 8, 10, 20,
25, 30, 40, 50, 100, 200, 400, 600, or
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1000 respectively. The resistance
element is wound en flexible bake-
lite so as not to be affected by mois-
ture or changes in temperature.

;'-uaf:!ﬁmv;g_

FROST-RADD

Ample current carrying capacity is
furnished by large wire and wide
heavy strip. The copper terminal
brackets are securely fastened and
are tinned for easy soldering.

The Amsco Metaloid power re-
sistors are made with the usual
values from 250 ohms to 10 meg-
ohms, tapped or untapped. They
are rated from 1 to 60 watts for
baseboard and panel mountings,
also at 2 and 5 watts for plug-in

Amsco Metaloid Resistors

mounting. The resistor element is
formed te an Isolatite base. These
units have a slight negative tem-
perature coefficient so that the
drop in resistance as the current
increases tends to counteract the
augmented drop in the rectifier
with which it is used. This gives
a more constant output voltage at
different loads.

Elmenco Hy-Watt resistors are
made for battery elimination cir-
cuits employing Raytheon tubes
and other means of rectification re-
quiring high current loads without
change. They are non-inductive

Hy-Waott Heovy Duty Resistor

and non-arcing and designed to
carry 12 watts continuously. The
ohmage of the nine stock sizes var-
ies from 100 to 100,000 ohms, With
good air circulation and vertical
mounting a power dissipation of 26
watts per square inch is possible.
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VOLTMETERS

The Weston battery eliminator
voltmeter is a special form of the
Model 489 double range d.c. volt-
meter made with a resistance of
1,000 ohms per volt. For full scale
deflection the total current con-
sumption of the voltmeter is 0.0001

ampere, which is not sufficient to
cause an appreciable drop in the
voltage supplied by the eliminator.
This new instrument may be had in
double-range combinations of either
0-50 and 0-250 or 0-8 and 0-200
volts. A multiplier for increasing
the range of the former to 500 volts
may also be obtained. Each instru-
ment is supplied with pin-jacks for
panel mounting and with a pair
of 80 in. flexible cables having pin
terminals at one end and forked
terminals at the other.

The Weston radio set tester is
designed to measure the continuity
of the circuits or the various vol-
tages used in a radio set either at
the battery terminals or in the
tube sockets. UZX-plugs and sock-
ets are provided for the latter use.

The instrument consists essential-
ly of a 0-20 milliameter with re-
sistance units enabling measure-
ments of 0-8, 0-80, and 0-200 volts.
These units have a resistance of
1,000 ohms per volt so that the
tester is suitable for measuring
the output of battery substitutes
as well as of batteries. It may also
be used to measure the plate cur-
rent of tubes.

RADIO FOR JULY, 1927

The Weston pin-jack voltmeter
is intended for panel mounting and
is used measuring filament voltage,
It is made in two models with
ranges of 5 or 7 volts. It has a
resistance of 125 ohms per volt,
which gives a current drain of &

milliamperes at 2/3 scale (the av-
erage operating condition). The
instrument may be removed from
the panel and plugged into a sep-
arate high range stand so as te
give readings up to 200 volts in
measuring battery output.

The Hoyt “Table Type” volt-
meter is designed for testing the
output side of a socket power de-
vice in determining the actual plate
voltages supplied to a set. If has

an internal resistance of 1000 ohms
per volt which means a current
consumption of .001 amperes by
the meter. It has two ranges: 0 to
100 and 0-500 volts. Its scale is
Jarge and legible.

Westinghouse PX-3 and PX-4
volimeters are laboratory models
that have been adapted to meet the
exacting needs of “B” eliminator
testing. They have a resistance of

Westinghouse PX-3, PX-4 Voltmeter

750 and 1000 ohms per volt re-
spectively and are accurate within
0.5 per cent. The scales are un-
usually long and are designed for
easy reading with red lines at the
values used for “B” voltages.
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Broadcast Station Allocations
Effective June 15th, 1927

Hers, d Location = ‘Watta i tra. Keys.  Owber and Locatlon  Walls
950 “uun h’e E Pm.ubu h 30, onu Cnll Mirs. Keve. Owner and Location . Watts \fr;‘kn l: 7 “‘.3' Ohlo Mm; Inst, Cinginnuti o5
1200 Radio Biec. r%‘ KGEQ 202.6 1480 Herrmann, Minneapolls 5u WAAF 3895.4 710 Chicago Dally Drovers, Ill. 600
{;?3 Iaﬂ(amounm s:u e, T. wn Eg%g ;.1%? H 3 g M. Dow;\n. {iﬂ'_s Beach IW WAAM 3486 860 Isalah R, Neison, Newnrk 8§09
1350 Wearnprce: B“""“““‘f" 250 KGES 204 1470 Central City, Neb. Radio 10 WAAT 2458 1220 F, V. Bremer, Jorsey Clty 300
370 Tinmom hen. T BanOr 2500 KGEW 4148 13 g pl;‘:,““', (Lower Lake, Callt. B0 WAAW 3148 800 Omaha, Neb, Grain Ex. 500
1370 Linooln. Nebl, Bulck Co. 300 EORY si88 1418 Cuy of Pt Morgan, 'Colo. ™ 1 WABC 2253 820 Ath. Br. Corp., Richm'd Hill 2500
1100 Blec. Eapt. Co, Pho'nlx, Ariz. 800 KARY 201.2 1480 1 W, Dietz, Denver, Colo. 15 WABF 2054 1460 Markle Broad. Pringleboro 250
R Roiye Jaaho, Sichool Dit 2000 NGDZ 2054 1160 Flathead Co. Kallspl, Mont. 100 wABI 3834 770 1st Univ, Ch, Bangor Me. 100
1910 Aoy Co. HMavre, Mont. 50 KGFF soed 1360 B B I owa. City, | o e 20 WABO 2324 1200 Hickson 'Elec. Rochester = 100
£60 R A Disgo, Callf., 104 oL, (2054 1480 %, B TIxmpaiire. Nive, Okla. 2 WABQ 2128 1410 Keyatone Br., Philadelphla 500
1550 Kimball. Sacramento. Cal. 100  XQFG 2167 1180 Gospel Ch, Okinhoma CuY. 159 £0.2 1070 Seott High Sch. Toledo, O. 50
1580 W Bron. Bvett Moo 18 CORT. 230.4 1500 Buvan Wt Brocwton Toxks: 18  WABW $41.8 1310 College of Woaster, OBlo ]
700 Thoma G0 e enool 8 COFL 2204 1260 Baves, Ft Stockion, Texas .45 +WABY 24738 1210 J Magaidl Jr. P!tl'lal!el.nhll 50
1230 Ninlgon: Phoenix. Ariz. 25 CGFic 3937 1340 Kitison C6., Hal'ock, Minn. WABZ 247.8 1210 Colls Pl Bapt, New Or'eans s0
1420 Sapta Harnnes Broad Go. 80  KGFL 2221 1350 Trinidnd, Colo., Broad 80  WADC 2998 1250 A, T. Slmmons, Akron. ©. 1330
$30 araua Harbara Broad Co. =~ 80 ZSFM 3111 1420 Johnson Yuba Cit m‘,’“ . WAFD 2188 1370 A. B. Parfet Co,, Detroit 250
1290 Magnolia. Besumont, Texas 500 KGEM 2111 1420 Johnuon, Yuba City. Cal., ) 18 WAGM 226.4 1330 R L. Miller, Roval Oak Mich. 50
T BB e nes  fo  KGFO 206 1470 Terre Haute, Tndlans - WAGS 216.7 1330 Willow Gar,, SBomervilte, e
110 TSl Bracking. EQ L T L R TR WAIT 2142 1400 A. H. Walte, Taunton, Mass, 10
it "V:Irm Minneapolis, Minn, 10 KGOP 28 a0 t a}l Coo.kl deCnl - WA 928 1060 Amer. Ins. Columbus, O, 5000
300 Mol Frank. Portland, Or. 50 R Ag44 & "'h%g"'s g ok, 5 WALK 2012 1490 Albert A, Walker, Portable 50
£10 O'Fallon. Denver, Colo 260 G 220,4 1360 Ttot an 0, Tex. WAMD 2954 1330 Radisson Radlo, Minpls, 500
298 Sawgin Bank. Oak. Neb. 1000  yoRs 2438 1230 Gish Radio, Amarlllo, Tex. 15 WAPI 4815 610 Ala. Poly Inst., Auburn _ 1000
0 Sliven, Kellogs, 1daho 10 KGTT 20638 1450 Glad Tldings, San Francisco 5 WARS 227.1 1320 Ama. Radio, Brook'yn, N. Y. 500
1480 fogne. Ia. Bib Coliege oy GU 3701 1110 M A, Mulrony, Honolulu 80 WASH 2563 1170 Baxter, Grand Raplds, Mich, 250
1180 wﬂc u?sang WIr-hlm. Kan, 500 KGW 451 o Oregonlan, Portland, O. 100 WASN 230.6 1300 Boston, Maamchuseun 100
1430 pout, Cal, Gunnldon, Colo. 8 g6y 243 1930 St 3ariin's, Col. Lacey, Wn. 60  WATT 2012 1490 Edison Elec, Boston, Mass. 100
A% Eeun Cob, OWka oo, 10 KHF 4053 740 Times, Los Angeles Calit.” 400 WHAA 2726 1100 Purdue Unl, Lafayette, Ja. 590
3 Anthony, Los Angeles .° 6000 gxpg 3702 810 L. Wasmer, Spokans, Wi. 1 WBAK 2998 1000 Penn. Polics, Harrisbu: 500
1400 Renson Sch Portland. Or. 80 jiiCkc 4613 850 Atlantic Auto, Anita, Towa 100 WEAL 2855 1050 Con Gas, Baitimore, Md. 3000
1660 T o Bl s‘$‘“""" Wash. 100 KNEE 3307 1360 Brunton Sons, San Franclico, 80 WBAG 267.7 1120 Milliken Uni, Decatur, DL 100
410 T\ Miller, Vakima, Wash. 100 ¥yR® 3458 860 N. W. Radio, Seaitle, Wn, "0 Wi §9.7 600 Carter Pub, F, Worth, Tex. 1500
%0 flaskan B L. & P Juneau 10 gicp 26533 1130 Ciy of Seswe.“n.lj arbor 15 WBAW 247.8 1210 Waldrum, Nashuile, ‘Tenn. 100
10 Marshuitiown Ta. Bleatrie KLDS 238 . 1260 Reorg. Ch, 1500 WBAX 3493 1200 Stenger, Wilkes-barre, Pa. 100
10 Marshalitown. In. Bletrle 18 yxyIv 206.§ 1450 Thompson, Portland. 8 WBBC 2271 1320 Brookiyn, N. Y. Broa 500
00 B B e Astama Sy 730 KLS  245.8 1220 Warner Hros, Salkiang, Cal, 28 WBEL 2418 1210 Gr, PronCh., Richmond, Va. 100
300 Tinl>. Marah, Autorin, Ora. 18 KiX 5082 B30 Tribune Pub, Oakland, Cal. 808 WBBIr 388.4. 770 Atias Inv. Chijcago, Tl * 1400
1060 Dixon & ol L I KLZ  267.7 1120 Reynglds Co. DE“W"EC“‘G 260 WEBP 239.0 1250 Petoskey . Sch., Mich. 100
1250 Turarir Son, Portland, Ore. 100  jcMA 2701 1110 May Seed, Shenandeah, Ia. 80 WEBR 256.3 1170 Pulplt Asn.. Rossville, N.Y. 1000
1260 Tunwall, Ft. Dodge, Towa ~ 100 KMED 2677 1130 W.J, Virgin, Madford, Ore. b BW 23¢.1 1370 Ruffner Sch, Norfolk, Va. 50
380 Granch, ¥t Worth. Texas 88  KMIC 2237 1340 Fouch, Inglewood, Callf, 20 WEBEY 499.7 600 Wash. Charleston, 8.€. 76
1930 Grecley, Colo, State Teach. 200  guJy° 3656 820 Fresno Bee Fresno, Callt. 8 WEBZ 204 1470 C. L Garrell, Portable, Ill 10
1380 Piinkiey, Miford.-Kansas 1000 gy 2289 1310 Johnson, Clay Center, Neh,  £0 WBCN 2833 1040 F. M. .‘M(_Donnell Chicago
570 o penae, Liwrenoe 500 KMO -1 3180 KMOy Ine, Tacoma, Wn. 25 WDES 2869 1010 Riiss Sch. Takoma Pk, Md. 100
1330 Kirkawtrer s o e 2000 KO AL e N oiee of At Louis, Mo, 6000  \WBET 1240 Boston, Masa., Transcript 500
20 1 9. Teach. Col. 18  KMTR 526 KMTR Corp., Los Angeles 5 WB 87.7 1120 A. Fasks, Brooklyn, N. 100
1370 s e N M., Albugneraue 0 KNRC 374 Juneay, Santa Monica, Cal. B WEMH 2111 1420 Braun's Mus, Detrolt, Mich. 100
1120 Sw’;d',”h“'gﬁ Tex., Radio Club 15 ENX 3 0 L. A, Express, los Angeles § WEMS 267.7 1120 Schowerer, Unlon City, NJ. 100
i I"J.puu,: Cia v Rockford, T, 100 KOA ] Gen Elec., Denver, Colo: 5000 WENY 218.8 1370 Baruchrome, New York 500
30 Maich Celvegion Texas =~ 100 KOAC 270.1 1110 Ore Agrl, Col, Corvalls 50 950 820 A1l, Richmond Hill, N.Y, 500
1270 Carniozside, Sloux '—:‘l}‘hh- 100 KORB i N. M. Agrl, Col,, N. Mexico 5000 RC 243.8 1230 Birmingham, Ala., 0. 250
e réo%hCoL. Northfi'd, Min. 500 KOCH 25856 1 Omahn, Neb, High School 250 WERE 2499 1200 Baltimore Radlo, Wilkesb'ra 100
T Ry, onoaandonh, Tows 1000 KOGW 862 1180 Okla. College, Chickasha 2 WERL £33.4 1290 Booth Labs. Tilton, N.H.
1940 Nihdes Store, Seattle. Wn. 1000 KOTL 217.6 1080 Mona Oil, Coun. Bluffs, Ia, 15 WBRS 2111 1420 N. A. Broadcast, Brooklyn 100
3 jchols War., Long Beach ,500 KOIN 219 940 KOIN Inc, Portland, Ore. 10 WBS0 3844 780 Babson's Wellesley, Mass. 100
g neoln, Neb., Hatchery ~100 KOLO 3.9 1 ;. K. Hunter, Durango, Colo. WBT 2568561 Charlotte, N. C., Ch. of Com. 500
1056 Gana, Nebi, Tech, Sch, 100 KOMO 3058 980 Fisher's Stn., Seattle, Wn, 10 WBZ 333.1 900 Westinghouse, Springfield 15,000
1090 o St Panl Mint. 330 KOWYW 2958 1000 Maore, Wal'a Walla, Wn, & WBZA 3331 Westinghouse. Boston. Mass. 500
1300 New Co., treanvilio T 18 KPCB 1300 Pac.. Biscuit, Seattle, Wn. WCAC 2751 1090 Conn. Agr. Col., Mansfield 500
: A.c_u. Freen I'e. Texas 15 KPIM 342 1 Wilburn Serv,, Prescott, Arle WCAD 365.8 820 St Law. Uni, Canton, N.¥, 600
1140 Hirs o Torestoy, Lo A. 250 "1 1420 Central Rad,, Muscstine, Ia, 1 WCAE 5169 5850 Kaufman, Baer, Pittsburg 500
1220 Symone: "ﬁ,"“;""i& Moo (B KPO 3 710 Hule Bros., San Francisco 10 WCAH 5364 560 C J\ Entrokln.Columhuu,O_ 250
P Lo ny., Spokane Wa. 20 KPPC '3 1310 Ps Cal., Pres. Ch. WCAJ 3486 86 es. Unl, Lincoln 500
1150 Lone Star, Ft. Worih, T 3 -8 10 Tex., Print Co. & WCAL 2361 127 s: Olot CoL.. Northad:, Minn. 500
110 Ao Db, Worth, Tex. 1000 KPSN ‘8 950 Star-News, Pasadena, Cal. 10 WCAM 223.7 1340 City of Camden, N. J, 500
1200 Riker, Hoiy City, Calit” 100 KQv  210.1 11 3"’""“1“’ Pittsburgh, Pa. 5 WCAQ 384.4 780 Mon. Radlo, Baltimore, Md. 250
1380 C. PRy, et n. 100 Kaw .9°1010 F. A. Hart, San Jose C-l- 5 WCAT 241.8 1210 §, D. Sch. Mines, Rapid Cliy 100
1290 Folywond, cm.l a n‘ﬁ‘m“‘ 1 o KRAC .4 1360 Caddo Club, Shrevt% WCAU 2607 1 Uni. Broad.,, Philadelphia = 600
4 Dlmw 0 'F‘r:.nclaeo o 1 g ﬁ" 7 :;-: {,'::ﬁ‘;“"lg:,xum}radsﬁ: elay } ggﬁﬂ f; 1 Unl. vemo(l’::i'l B‘nrlllﬁgtlm ll}g
. o g ' “ 5
1 i‘;‘,‘,’,‘,‘;’“‘"" Columbia, Ma 390w 3 1390 Freeman Co, Los Angeles 2 WCHA 2221 1350 Helmbach, Allentown, Pa. 100
1090 Faho Park, Los Angal 500 0 -1 1420 Brown Co., Seattle, Wash,  § WCBD 3448 810 W. G. Voliva, Zion, 1l. 5000
1180 Ghgenn Lo, Ontventon, Tex. & KRSC 2111 1€20 Radio Sales, Seattle, Wash, & WCBE - 227.1 1320 Uhalt’ Radio, N, Orleans, La. b
1270 Corley, Colorado S Colo, 100 KBAC .1 80 Agrl., Manhattan 500 WCBE 2418 1240 Unl of Misslssippi, Oxford 100
560 Conoaidin B Tonlrnitg o 199 KEBA 7 118 Pmemn Shreveport, La. 1000 WCBM 384.4 780 Hotel Chateau, Baltimore 100
132 Fitallmm‘éns. Benver.'Coto. 100 K 43 8 1210 Perkins, Sloux City, Io“ %0! WCER 201.2 1480 Meester, Providence, R.L 100
1330 Peq 0 44 KSD .1 &5 Pum-er C%&SL I‘Imild WCBS $08.7 1430 Dewlng Co., Springft m m. 250
Lt nr 8 ry Co., Oﬁ:ﬂi“ﬂuh " 2 KBREI a0 KSEI Co. atello ahu WOCO 4062 740 Wash. Cros, Minneapo 5000
€00 Unjoherman . O nd Cal & HSL i 986 Radio Corp.. Sa't Lake, U 100 WCDA 211.1 1420 Ital. Ed. Brd., currsme.:s.r. 250
§00 Univ, of Utah, Sait Leke 50 KSMR 2726 1100 Santa, Maria, Callt. RR." 10 WCFL 483.6 630 Fed. of Labor, Chicago, 11I. 1500
348 Mo nnis, Pedro, Cal. 12%" K80 1320 Berry Seed, Clorinda, Ta. B WCEGU 211.1 1420 Coney Is'and, New York 500
: m&’i‘:"’&. t.r Louls, Mo. 0 HE00 7 1430 Sloux Falls, 8. D“Brum 25 WCOLO 227.1 1320 Whitmore, c‘mr Lake, Wia. 160
380 561 o I‘;dfpendence. Kn. gg KTAB .2 1070 Assoc. Broad,, Oakland, Cal. 50 S 2157 1390 W. C. L. § L. 150
o 0'{ \:: %ueston. Texas 4on HKTAP .8 1310 Bridge. San antin!o ‘Texns 1 WCMA BS8.6 1160 Culver Mllilnr:r Acad., Ind, 250
134 Hl“‘f. P"" GT“rr;i Cn!o‘M in KTBI .3 1040 Bible Inst, Los Angeles 131} WCOA 249,89 1200 City of Pensacola, Fia. 500
B30 YWaraer Hroe. Los Aot e 10 c0h KTBR 282.8 1080 M. E. Brown, Portland, 0. & WCOC, £30.6 1300 Crystal Oil, Columbus, Miss. 100
By ‘E.‘m{i‘; ]ruéun BeJLngeles I\n KTCL .8 1080 Amer. Radio, Sem:lle. Wn, 0 WCOM 23 1260 Manchester, ] \e_rw Hnmpshim 100
100 8% ta.‘l. n Bernardine 1 g KTHS . 80 Arlington, HGI‘SD ngs, Ark. 75 WCOT 2254 1330 _mmb Providence, R. 1. 50
g wlmn Hu.l.;“‘rruth gerll‘lrar ﬁn KTNT 2663 1170 Baker, Mu““;:f‘ igwgk. n FCRW £23.7 1140 C. R. White, Lhimgu n. E00
150 Ry, gean Mursicn, CaitL 108 KTRL 280.2 107 Lah, Midlend B NJ‘ WCEH 3612 Ril0 Cmu:resg Hotel, Portl'd, Me, 500
1 an o L‘O.l:'l arcleen Egn KTBA 265.3 1130 Alamo Co, San Antonlo 200 WCSO  258.2 1170 Witt. Co, Springfle'd, Ohio 500
-3 L&ac. Scnc.u L inﬂ Calir, . KTUE 212.8 141 Uhalt E!%cﬁ. Hou-atoan&xn WOWK 228.9 1310 Keen, Fort Wayne, Ind. 600
10 Poropen Mot Aviion, CAL 360 KTW 3503 180 Ial Pros O Sesle W 1000 wwa 2012 1480 ot s, mrideapart Conn. 100
350 Hell 4 nAﬂl. lortl' : Eﬂﬂ KUJ 99,8 1500 Seattle, a:gi nﬁon e 3 WDAD 2264 1330 Dad Auto, Nashvi \e, Tenn, 20
1080 Plicey Peate Cas T Callf. 1200 KUOA 296.9 1010 Unlv. of A Srotteslllo 509 WDAB 261.7 1120 Tamps, Fla., y Times 500
395 Eikes Peak Co. Denver, Col. 800 KUOM 374.8 200 Univ. of Mont. Missowla 00  WDAF 370.2 310 Kansas City, Mo, Star 1000
- H lﬂlu w80, Texas 10 KUSD 4836 2: Unly, of ermilllon - WDAG 283 1140 Martin, Amarillo, Texas 0
40 owe]. Edgewst«r. Calo, 15 KUT  232.4 1250 iiniv, of Texas, Austin w 650 WDAEL 234.2 1280 Trin. M.E Ch.. El Faso a0
160 Okl.n.hom&Clty 15 KVI  234.2 1280 Puget Snd. Co., Tacoma, Wn. WDAY 361.2 530 Radlo Equip, Fargo, N.D. 250
26 m“:f‘ i § KVOO 348.6 860 8. W. Sales, Bristow, Okla. 1000 WDBJ 220,86 1300 Richardson, Roanoke, Va 250
350 H. M" B 0’“““"1 Calit. 25 KVOS 2097 1430 Jackson-Kessler, Sealtle, Wn. 50 WDBK 227.1 1320 Broadeast Co., Cleveland, O. 250
160 N W“Ri'dl ’sm‘;ﬁk’ Nw f‘gg KWBS 1088 1500 Scheeffer Radlo, Portland 15 WDBO 23%:9 1250 Rollins Col, Wntr, Pk, Fla. 500
280 Tuosg Dok . 2000 KWCR 3844 780 Paar, Cedar Raplds, Ia. 250 DBZ 2167 1390 Kingston, N.Y. Ch. of Com, B0
/A o Arizona Cltieen 10 KWG 3446 870 Portable Co., Stockton, Cal. 50 DEL, 2663 1130 Wilmington, Del., Elec. Co, 100
310 Wetchikan 3:\‘!3”“1“' Wh. on KWKC 22271 1350 Duncan, Kansas City, Mo. 100 WDGY 260.7 1150 Dr. Young, Minneapolis 00
040 Ho ey Al Radlo Sarv. 500 KWICH 3948 760 Henderson, Shreveport, 1000 WDOD 254.1 1180 Chattanoogn, Tenn., Radio 500
480 Dunning & sﬂ"ﬁfph Mo T4 HKWIC 247.8 1210 Luther Coll, Decorah, Towa 500 WDRE_ £76.1 1080 Doolittle, New Haven, Conn. 250
1410 Dr Mer Fone avs r{\"br- an KWSC 3545 760 Wash, St. Coll, Pullman 50 WDWF 3844 780 Dutee, Providence, R.L )
1480 Greent "°D,g' abr, n KWTC 3407 880 Hancock, Santa Ana, Calif. & WDWM 236.1 1270 Radlo Ind., Newark, N.J. 500
29 “’ullu.u':*yommnh' Tows }2 KWUC 243.8 1230 W. U. College, Lemars, Ia, 1600 WD% 2776 1080 J. L. Bugh, Tuscola, Tl 100
1340 Maore Moter ?.'Tn: C%:.'b' KEWWG 277.8 1080 Browrls\rlllfi 'I'ex.. C. of C. sgo WEAF 49156 610 Nat Broadeast. Co., N.Y. 5000
020 W, Nebr.. Hoant: l'“'k- 25n KXI, 2204 1360 KXL Broa rliand, Ore. 80  WEAI 4836 620 Cornell Uni, Ithaca, N.Y, 260
430 Litarty Brics San Act KYA  308.1 970 Pacific Corp, san Francisco 50 WEAM 230.9 1250 Bor. N, Plainfield, .. 50
300 Woorty, T"&'- an Antonlo Iﬁ KYW 528 670 Wesun house, Chicago, 1ll, 25600 WEAN 319 940 Shepard Co., Prov.. R.L a0
340 Cnmmer-Taft, naﬂg:?iawé“o. 50 KZM  246.8 1230 P. D, Allen, Oakland. Calif, 100 WEAQ 2618 1 8 Qhio St. L. C(E-.,,umh.,,‘ ©. 750
41 H . a at eveland, O, 1000
b9 ;u:n er's, grBokml B.A 15 WEBC 241.8 1248 Bridges, Superior, Wis.' 250
230 Tac St. Bank, Vida, Mont . 10 CORRECTIONS WEBK 3856 20 E‘,‘:,‘;“’fmc’ﬁb{ lldgt;hlomo 2000
280 Home Auto, 'Dell Rap. SD, 1% D22 50 er Hotel cago 2
‘dgn %nre-n Drug, Barran,pmnn. BN Delete KFKX (closed June 1). ‘&%BQ gzs.g 1340 %‘Tt;\ Raﬁ‘:} Hun-temu % m.ﬁ{:'g
380 KuR'mRﬂ:tgt‘, C‘arem. Towsn 10 Change WABQ to 1080 k. e. WEBR 2418 1240 Howell, Buffalo, New York 200
340 Boy Scouts, Puebier Gaioc " 10 Change WASN to 990 k. e WEBW 358:5 1160 Heloit College "Win. 500
130 Raylo Eng., San Antontn } Delete WGBX WEDC 241.8 1 43 Denemark, Chlcago, I1, 500
1450 F. 5. Rist Homboldt, Neb, 100 Change WMSG to 1270 k. e. WEEL 415 €70 Edison Co, Boston, Mass, 500
410 Bipwuaport: Tonlmay e s WERM to 1120 k WEHS 215.7 1390 Becker, Evanaton, Il 100
480 3.7 Locsen, Olaham, $0. 18 s e WEMC 238 = 1260 Eman’l Col, Ber. Spe., Mch. 1000
140 . 2 Gooech, Dldham, 8.0, 18 Change WWRL to 1120 k. c. WENR 283.3 1040 Com, Edison Co,, Chicago 800
490 Eugens, Ore. Broad Sia: 5 ma\dd WMES, Boston, Mass., 211.1 m., 1420 k.e., W‘E{“? 359 ._‘3 1 ,3,3 Mumuclm glc‘meeafler M“"mgg
110 o -4 -9 WE . Louls niversity, 0.
1330 Rowne, Bi-cemomas G0l 38 T Chunge WSBT from 1350 to 1260 ke WEAA 4957 600 Dallas, Tex, News, Journal 500
1480 ¥ o Tatand, P pxe WFADM 252 1190 Times Pub., St. Cloud, Minn. 10
wncey, Grand Island, Neb, 100 Change WJAG from 1850 to 1050 k.e. WIBC £34.2 1280 1st Babt. Knoxville Tenn. 50
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Call Alrrs, Kevs  Owner and Location  Watts Call Mtrs, Keyr. Owner and Locatlon  ‘Watts

Solln o ”‘é“ Owner and Locatlan ~Walts  wyap 3679 1120 Bapt. Ch, Louisville, Ky, 30  WRRS 3324 930 Racinen Rad. Co. Raclue. Wia. 50

L 2458 1830 Garfield HtL, Cincinnatl, 0. 260 Inlv. of Minn., Minnea 0 WRSC 205.4 1480 W. . Pote, Chelsea. Muss, 18

WEBG 280 0 W o WLE 2458 1220 Unly. M polis 50 1

WEES 2302 1070 W. . Gable, ‘Altoona, Fa. 100 WrBC 2087 1430 Di A Burton, Munole, Ind.. 80  WRST 111 1430 Radiotel Nirg. 5. Shore, N.¥. 230

WEBY, 2565 1160 Onandago Co. Syrmmse . 159 WLEF 208.7 1430 Dilintd, Kaneas City, Mo, 50 WRVA 2541 1180 Larus & Bro, Elehm'd, Va. 1000

WFBM 2254 1330 Marchant rnman"m'ﬁ““: . '480 WLEBG 2141 1400 Gamble, Petersburg, Va. 100 SYSAL 2822 30 1. S. Play. Card, Cincinnati 5000

3 e WLEH 201.2 1480 J. J. Lombardl, Portable 0 WEAJ 2217 1340 Gr,ovec Col., Grove Cy., Pa, 350

WEBR 2254 1330 Fifth Inf. Baitimore, Md. 100 WLBI 23% 1260 Wenona, 1L, Leglon Broad, 250 WSAN 2221 1350 Allentown Call, Allent'n, Pa, 100

WEBZ 247.8 1210 Knox Collage, Galesburg, Il 50 WLERL 319 940 Stevens Pt. Wis, Dept. Mkt, 1000 WSAR 252 1190 Dnugh(y&Wel_ﬂi Fall River 100

WECL 2584 1330 . Crook, ll;*,“luFﬂlgﬂ. R 20 WLBM 211.1 1420 Browning-Draks, Boston 9 WEAX 204 1470 Zenith Rad. Cp. Chicage, " 100
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Questions of general interest mre published In this
state whether the answer is to be publivhed or
iagrams, should be sent. If questions require special work, or diagrams,

shounld
d

department. Questions should be brief, typewritten, or In Ink,
lly acknowledged 1 answer ls desired, a fes of 25¢ per question, inc

factory-built receivers, an extra charge will be made, a

ack Where p
particularly those of

written on one side of the paper, and

correspondents will be notified of the amount of this charge before answer is made.

_ Have a five tube tuned r.f. set with
jacks for phones and loud speaker. The
loud speaker jack no longer works, al-
though tubes and batteries test OX.
What can I do to make the set operate
the loud speaker?—L. G., Norwich, Conn.

The insulation of the output jack has
probably broken down and t loud
speaker is thus shorted out. If the jack
cannot be easily replaced or repaired,
connect the loud speaker terminals be-
tween the P terminal of the last audio
tube socket, and the positive of the B bat-
tery, first disconnecting the wires leading
to the jack.

Where can I get full information on
the Loftin-White circuit?—G. W. K.,
Hope, N. D.

Write to the Loftin-White Laborato-
ries, 1 Union Square, New York City.

Which gives the greatest volume with
a given receiver; a long or a short an-
tenna? Is a cage antenna better than a
single wire?—M. M. McL., La Panza,
Calif.

_Within limits, a longer antenna will
give a greater signal strength, provided
the tuned circuits associated with it are
of the right design. Usually a long an-
tenna will require a more selective re-
ceiver, due to the tendency of the an-
tenna to pick up interference. A ecage
antenna is normally used in transmitting
on commercial wave lengths sbove 200
meters, and is little better than a single
wire for broadecast reception,

Have a set of Branmston intermediate
transformers to use in the Best Super-
heterodyne. Can these bhe used with
301-A tubes, and have you an improved
diagram for an 8 tube model in which
these could be used?—F. C., Williams-
ville, N. Y.

The transformers you have can be
used without difficulty in the Best Super-
heterodyne. A suitable diagram for an
8 tube model, using a stage of tuned r.{,,
2 intermediate stages, detector and two

audio stages, with 171 power tube, is
shown in Fig, 1. With 3 stages of inter-
mediate amplification, there will be diffi-
culty in keeping the amplifier free from
oscillation, and since a considerable gain
can be had with the tuned r.f. stage, the
arrangement shown in Fig. 1 is prefer-
able. Use the apparatus layout as de-
scribed for the 1927 Best Super in the
February issue of RADIO. A reprint of
this article will be sent if the February
issue is not available, upon receipt of a
stamped, self addressed envelope. In or-
der to obtain a small amount of regenera-
tion, in the 1st detector cirecnit, and
thereby stabilize this tube to a cer-
tain extent, the rf. transformer secon-
dary should have a split winding, such
as 18 had with the Silver Marshall type
110-A coil. If the link motion is used,
as in the February article, the two links
should be cut with a hack saw, and a
piece of each link removed so that a
short strip of insulating material, such
as 14 in. bakelite, can be inserted, to
prevent the short circuiting of the two
shafts of the antenna and rf. transform-
er secondary condensers. If separate
tuning condensers for each coil are used,
making it a three dial set, the link mo-
tion will not be needed.

Have read the article on the Electrie
Phonograph in February RADIO, and
wish to know if this amplifier could be
used as the audio amplifier of an B tube
Superheterodyne, so that by throwing a
switch, the amplifier could be used either
for the radio set, or the phonograph.—
Y. H., Oklahoma City, Okla.

The amplifier is ideal for any radio
s::} a8 it operates entirely without bat-
teries. It can be used as B battery sup-
ply for the receiving set by taking off
suitable taps from the output of the
filter, in the power plant associated with
the amplifier.

Would like to know if it is possible
to construct a miniature telephone re-

ceiver, to fit in the ear in connection with
a deaf-phone.—T. R., Tacoma, Wash.

This type of receiver is extremely deli-
cate, and so far as we know, the only
firm manufacturing such a device is the
Western Electric Company, who make a
complete deaf-phone using a vacuum
tube amplifier and miniature receiver.

Is it possible to still obtain a panel

baseboard layout of the 1925 model
Best Superheterodyne?—M. G. B., Co-
lumbus, 0.

We still have a few reprints of this
article on hand, which include the panel
and baseboard layout. The price iz 2b
cents.

Have built the socket power receiver
described in August, 1926, RADIO, and
notice a distinet hum which is audible
both with the loud speaker connected, and
when it is removed from the circuit.
What could be causing the noise?—J. L.
8., Oakland, Calif.

Undoubtedly you have a power trans-
former with loose laminations of the
core. Take the transformer back to the
dealer from whom you purchased it, and
he will be glad to send it back to the
factory for replacement.

Am interested in the Infradyne Adapt-
or for the HiQ receiver, as bed in
February RADIO. Will I require any
parts not listed in the data on the Adapt-
or? Should the Adaptor be separate
from the HiQ? What additional range
can I expect to obtain?—D. R. F,, Niag-
ara Falls, N. Y.

There are no additional parts required,
as everything necessary to build the
adaptor is Eiven in the parts list. The
easiest method of converting your HiQ
set into an Infradyme is to build the
adaptor separately, and either mount it
in a cabinet, on top of the present re-
ceiver, or place it alongside. You will
probably increase the present range of
your set at least 50 per cent.
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Fig. 1. Circuit of Eight Tube Superheterodyne
Using Storage Battery Tubes.
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R, 0. Eocm, Great Lakes Correspondent

BEAMING ACROSS THE
ATLANTIC

Well, the man who i responsible for our
twitching fingers has scored again. Since Mar-
coni gave up his experimental work for the
more enhancing sport of politics we haven’t
heard much abeut him, except an occasional
report that he was soon hoping to be QSO
Mars, or that he was attempting to shoot his
high frequency oscillations in a straight line,
or some such “high-fallutin’” stunt. Now
comes news that this dream of directional
transmission has become a reality, and a prac-
tical one. And that communication engineers
are convinced of its feasibility is proven by
the fact that Great Britain has adopted the
idea and put it to work. Canada is already
linked up with her mother country as the first
link in the chain of wireless stations that will
place Great Britain, Canada, Australia, South
Africze and India in instantaneous communica-
tion with each other.

As is well known, conservative England is
not prone to squander her resources on filmy,
unproven theories, especially at this time when
she is still trying to effect a financial recovery
from the costly world war. Therefore, when
the postmaster told the Marconi Company to
go ahead with this elaborate and expensive
system of communication, he, and those for
whom he speaks, must have had a lot of con-
fidence in beam transmission.

This latest development of Marconi's is
elaborate. It is quite different from the little
spark with which this gentleman first worked
across the Atlantic. And upon the success of
the first test, which must provide continuous
operation for at least 18 hours, at a speed of
100 words per minute, hangs the realization of
the hope and dream of Marconi and his staff
since that first trans-Atlantic QSO in 1901,

The important principle of the invention is,
of course, the antenna reflecting system. Five
steel masts are used, each being 300 ft. high
and with a 90 ft. crossbeam. The antenna
wires (each set having a specially wound in-
ductance) are suspended from one end of this
beam, while the other end holds the reflector
wires, The striking feature of the system is
that, in concentrating into an angle of 15 de-
grees the energy that would ordinarily be dis-
tributed throughout the 360 degrees, the dis-
tant receiving point which lies within the arc
of that angle receives the signals 24 times more
strongly than under the broadcasting system.
Thus, all other things being equal, a 10 k.w.
station projecting its radiation in a narrow
15 degree beam becomes, so far as the distant
receiver is concerned, the equivalent of a 240
k.w. station radiating in all directions.

The beam system even does better than this,
for by employing a similar reflector system at
the receiving station the energy from a large
area of the advancing wave front can be
drawn from and cencentrated on the receiver,
so that the total energy increase, with a 15
degree reflector at either end, provides for a
multiplication by about 576 times the energy
that would be received in the ordinary way.
But we'd better stop figuring before we blow
out our detector tube.
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It stands to reason that with such a wallop
at the receiving end, the only limitations to
the speed with which traffic may be handled
are those of the automatic keys themselves,
If you want some practice just watch the
charts for the time your ship crosses the line
between Drummondville, P. Q., Canada and
Bridgewater, in Somerset, England, or between
Bodwin Moor in the County of Cornwall,
England and Vamachiche, Canada. You'll get
your practice, The waves used are: 60 mekers
at night and 26 meters during daylight. If
anyone ever tunes in on one of these stations
we should appreciate a report.

Before signing off —how long will it be be-
fore ship operators go after their land sta-
tions with a steering gear?

WEATHER NOTE
By CARL ZINT, KENT

Station VMG, in Apia, Samoa, sends out an
excellent weather report for the South Pacific
Qcean twice daily, The station is gpark
equipped with a 500-cycle note, operates on
2000 meters and, static permitting, can be
copied up to 1200 miles daylight and up to
2000 at night easily on the average ship re-
ceiver. Owing to usual static conditions every-
thing is sent QSZ. )

Daily report is at 12:30 a, m. Pacific time
and again at 3:30 p. m. The weather report
consists of the name of the place the report is
from, barometer reading, temperature, dry and
wet bulb thermometers respectively, wind di-
rection and force in Beaufort Scale, and state
of sky and weather in Beaviort notation, and
time at which observation was taken. The
reports are from the following places except
when under heavy QRN conditions they can-
not get them through, Apia, Suva, Papeete,
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A Typicol ‘Canadian Radio Room

Nukualofa, Rarotonga, Vila, Numea, Vavau,
Norfolk Island and Awanui, N, Z.

TYPICAL CANADIAN SHIP
INSTALLATION
By C. W. RADOS

At the right on the operating table can be
seen two keys;, the receiving equipment, and
the change over switches. A long, single blade
changes from transmitting to recelving, On
the table is mounted a Kennedy, intermediate
wave receiver, with a two-stage amplifier.

Just in back of the table, on the other side
of the room, are the emergency transmitter
and the battery panels. A % k.w. rotary gap
transmitter puts about 1% amperes into the
antenna. Communication up to distances of
150 miles has been established. A motor driven
interrupter is used. The battery panel is a
companion panel carrying the usual switches,
meters, and rheostats for regulating the 4 and
B batteries and also the 24-volt emergency
battery which runs either of the small trans-
mitters.

Taking up the whole rear end of the cabin
is the 2 k.w. synchronous spark. This machine
is the cabinet type which encloses the mator
generator, gap, and inductances in a thickly
muffled “refrigerator” box. When the doors
are closed hardly a sound can be heard from
the gap. The gap, power condenser, helices,
and motor generator can be seen. Just above
the cabinet is the switchboard carrying the
hand starter, switches, power and radiation
meters. The rheostats regulate speed and volt-

age.

In the upper right, over the operator’s head,
is a 10 in. spark coil using a straight gap.
This is supposed to squawk 100 miles when
connected.




MAKING FRIENDS WITH
THE ARC
By RAWSON B. DIXSON

There still seems to be a large number of
experienced operators who have never handled
arc transmitters, or who have been unable to
get satisfactory results with arcs, and radio
service companies do not like to place an
operator without arc experience on an arc-
equipped ship.

But there is no reason why the experienced
spark operator should not make good on his
first trip with an arc. A little attention and
intelligent handling, and the trick is done,

First of all, it is absolutely necessary to have
good antenna insulation. Porcelain and pyrex
are best. After electrose has been exposed to
the weather for a while its surface becomes
porous and will retain moisture and it will
break down in wet, or even foggy weather.

Next, it is essential that the arc chamber
be air-tight. There are several places an arc
chamber can leak, but most frequently it is
around the top, See that the chamber gasket
is in good condition. If not, replace it with a
new one. Thoroughly clean both the upper
and lower surfaces of the chamber where the
gasket fits, scraping away all grease or dirt
with a knife. Then give the underside of the
the gasket a coat of vaseline and press it in
place on the lower part of the chamber. Be
careful not to get any of the vaseline on the
upper side of the gasket. If you do, the gasket
is liable to be pulled out of place by the upper
part of the chamber when the arc explodes.

Sometimes the hinge-butt on the arc cham-
ber becomes bent down, due to being struck
by the locking pin during heavy explosions.
In some cases the hinge-butt is bent so far
that it will not allow the top of the chamber
to seat in front. The remedy is to remove the
hinge-pin and grind it down until it can be
slipped in place when the arc is closed.

Next, look to the pressure regulator. The
diaphragm is of soft rubber, which should be
replaced when the rubber goes “dead.” If you
cannot get the same material used by the
manufacturer, get a piece of thin sheet rubber
packing from the engine department and cut
a new diaphragm. Some operators use a card-
board diaphragm with a pinhole in the center.
This will work, but is apt to be torn by an
explosion.

If you want to avoid explosions entirely,
open the small door in the side of the arc
chamber before striking the arc, closing the
door after the arc has been struck. Most oper-
ators keep this door sealed with shellac or
paint, to prevent a possible source of leakage.

After good insulation and a tight arc cham-
ber, a straight carbon and plenty of alcohol
come next in importance. Saw off old carbons
with a hacksaw and true them up with an old
file. Better yet, get a brass tube about 2 in.
long, just big enough to slip over the carbon.
Saw two slots in the end of the tube and
solder into them a small blade made from an
old hacksaw. After the carbon has been sawed
off, place it in the tube, give it a few twists,
and the carbon will be trued up. The main
point is to have the carbon even. The space
between the anode and cathode is very small,
so if the carbon is not even there will be a
relatively big variation in the length of the
arc as the carbon revolves, with a resultant
unsteady note.

Then be sure the arc gets enough alcohol. The
carbon should build up evenly in the shape of
a bevel gear. If the carbon burns to a point,
g:: en;;ugh alcohol is bebi:g fed into the cham-

2 soon as a carbon begins to get lop-
sided, replace it.

It is a good plan to have a new carbon
handy in tlie spare carbon holder, so carbons
can be changed in an instant. Bore a hole
about 1% in. in diameser, through the table,
near the arc chamber. Drop the car-
bon holder into this hole, with the handle pro-

jecting above the table. It will then be handy
for you to change carbons in a jiffy.

An ignition key will be found a great con-
venience in striking the arc, even though it is
not used for signalling. But very good results
can be had in signalling by use of the ignition
key, if the operator will take the trouble to
look after it. The ignition key cathode is of
soft copper and becomes bent and battered
with use, and must be frequently straightened.
Adjust the length of the stroke until it is just
long enough to ignite the main arc. Then ad-
just the position of the plunger in the solenoid
so it will respond readily to the hand key,

If the arc is equipped with a back-shunt
key, adjust the middle electrode of the key so
it will make contact with one outer electrode
just before it breaks contact with the other.
Best results require a nice adjustment, which,
however, is not hard to make. -

The use of the ignition or back-shunt key is
eapecially desirable when using the chopper, as
it eliminates the usual “static” and back-wash
of other keying circuits. I have found it a
good plan, in using the chopper, to keep the
copper flour brushes ground to an edge. A
clearer note seems to result. A power tube
rheostat in series with the chopper motor will
allow a variation of motor speed, with a con-
sequent variation of note.

Keep the chopper commutator clean with
No. 000 sandpaper. Wrap the sandpaper
around a smooth block of wood, s0 it will
cut the commutator evenly. Keep the arc
clean, and keep all moving parts lubricated.

Owing to the heat, oil or grease will gum
on that part of the carbon rotating mechanism
that projects inside the chamber. When this
happens take the parts out and clean them. It
might be a good plan to add a little Hake
graphite to the oil, where it is exposed to the
heat of the arc. i

Keep the pump gland lubricated with Al-
bany grease. The gland packing is wire-woven,
and if the gland is not kept lubricated the
wire in the packing will wear grooves in the
pump shaft, causing the gland to leak and
perhaps requiring a new pump shaft.

1f, for any reason, you have to remove the
pump motor from its base, be careful to keep
the shims under the feet of the motor in their
original places. If you get them mixed up it
will be a tedious job to again line up the
motor. If it is not properly lined up, the
motor will sound like a concrete mixer and
will soon wear out its bearings.

Change the water in the cooling tank oc-
casionally, flushing out the cooling system
with clean water before refilling the tank. It
is a good plan to take the cooling system con-
nections apart once in a while and swab them
out with a rag on the end of a wire. It may
surprise you to find how much debris has col-
lected to retard the free flow of water.

In writing this, I have had in mind the 2
k.w. arc, but much of what I have said will
also apply to the 5 k.w. However, the 5 kw.
equipped ships are usually passenger ships, so
there will be at least one experienced arc man
aboard.

On 600 and 800 meters, the arc is not at its
best, but from 1800 to 3000 meters it steps
out and gives you your money's worth. So,
when you’re shipmates with an arc, don’t im-
mediately decide it's a rock-crusher and an
obsolete bunch of junk, Study its peculiari-
ties, handle it intelligently, and you'll be able
to snow the spark boys under, when it comes
to distance.

MORE ABOUT REGS
By PAUL OTTO, WEN
Mr. Dixson’s article on Radio Laws certainly
is good, and although it seems sort of hopeless
to expect better conditions in the professional
operator’s game in the immediate future, there
is mothing like trying for them. The old say-
ing is: “Nothing ventured, mothing won.” I
have a few additions to submit to Mr, Dixson’s
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list which I think will do a great deal to help
clear up the present condition.

1st—Paragraph 146, Part III: Should read:
An operator’s license, other than commercial,
etc. . . . Then insert the following paragraph.
A commercial operator's license may be grant-
ed to any male person, a citizen of the United
States, and twenty-one (21) years of age or
over who can fulfill the requirements for the
class of license desired.

2nd—Add to Paragraph 76, Part I1: Testing
of ship stations at sea should be conducted
between the hour of 7:00 2. m. and 7:30 a. m.
local time, and is prohibited at all other hours
except in case of a breakdown. Penalty for
violation of this provision will be suspension
of operator's license for three months for first
offense. The second offense shall be deemed
malicious interference and prosecuted under
the act of August 13, 1912, section 5. (And
this should be strictly enforced.)

3rd—An article should be provided for the
exchange of position reports, etc., from ship to
ship: The exchange of position reports, and
all other unimportant ship to ship business
should be suspended between the hours of 5:30
p. m. to 7:30 p. m. lecal time.

During these hours the air is unusually
heavy with ship to shore traffic and to my ob-
servance 99 per cent of the jamming is caused
by the exchange of position reports from ship
to ship, which could be done with less trouble
all around outside of these hours.

THE FLIVVER GOES TO SEA
By NESTOR BARRETT

The following received from Operator L. F.
Carlton of the U. S, Light House Tanker Ku-
kui, Hawalian Island (WWDX), should be of
interest to all sea-going “ops.”

“Because of an economical chief engineer
not believing in radio, the ship’s dynamo is in
operation only from 6:00 p. m. to 10:00 p. m.
while the ship is at anchor or not actually
under way at night. This makes it bard for
the radio operator, there being no emergency
batteries on this Packard. When I receive a
call during the daytime, it takes from eight te
ten minutes to get juice to answer. By this
time the ship or coastal station that called me
is off watch or QRW with someone else. I've
actually had as much as ten hours delay on
traffic within 200 miles of NPM. I've put up
with this for the last sixteen months, so this
trip I decided to fix things up right,

B

SPARK COlL~ ==

f?mf;f WWMAT 2

Emergency Spark Coil Connection io
Transmitier,

“I took a Ford spark coil, connected my
two -6 volt A batteries across the primary in
series with a variable resistance and connected
the output to the radio frequency circuit of
the 1 kw. Kilbourne-Clarke standard navy
transmitter, using one well seasoned quenched
gap and very loose coupling between the pri-
mary and secondary of the oscillation trans-
former. (See accompanying diagram.)

“The result was a 240 cycle note, well with-
in the law of decrement. Owing to the small
aerial, my antenna current is almost twice the
value on 600 than on 952 meters. I worked
NPM, 190 miles, during daylight threugh
heavy QRN on 952 meters. He reported sig-
nals very QSA. This is as far as I've had oc-
casion to use it to date.”

v
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With the Amateur Operators

A 100-Watt Tuned Grid and Plate Transmitter, By G. M. Best

N THE MAY, 1927, issue of RADIO a 15
watt tuned grid-plate transmitter was de-
scribed as the first of a series of transmit-

ters ranging in power from 15 to 1,000 watts.
These transmitters are of unit construction
and have been put together with sufficient
care in design so that their appearance as well
as excellent operating characteristics are be-
yond reproach. They were designed by Ralph
M. Heintz, 6XBB and 6GK.

The transmitter herein described employs
two 50 watt UV-203-A or similar transmitting
tubes in a self rectifying circuit, and using the
60 cycle supply for both filament and plate
voltage. The UX-852 transmitting tubes can
also be used in this circuit by a suitable in-
crease in the transformer secondary voltage.

A circuit diagram is shown in Fig. 1 and is
similar in principle to the circuit for the 7%
watt “Bumblebee” previously described. The
2 tubes have their filaments placed in parallel
across the secondary of a filament transformer

Rear View, with Back of Power Cabinet
Removed

supplying at least 10 volts, 7 amperes. The
filament voltage is controlled by a primary
rheostat with an a. ¢. voltmeter haying a 15
voit scale. If Western Electric Type 211-D
tubes are used a filament ammeter should be
used, in series with one side of the filament
suppb’ The ammeter should have a 10 am-
pere scale as the approximate current drain
will be 6 amperes.

Plate supply to the tubes is obtained
through a center tapped transformer having a
110 volt primary and 3,000 volt secondary. To
obtain various adjustments of power without
taking out taps on the transformer, an auto
transformer is connected across the primary
circuit as is shown in Fig. 1 so that any
voltage from 50 to 110 can be applied to the
transformer primary. This aufo transformer
is a standard Westinghouse sign lighting trans-
former and can be obtained from almost any
large electric supply house handling electrical
contractors’ supplies.

The grid and plate condensers are Faradon
UC-1846 and are 000037 mfd. each. This
capaeity is smaller than is often used in this
circuit but is adequate for any wave-length
up to 80 meters,

The pictures show the general arrangement
of apparatus. The transmitter consists of the
wooden chassis on which are mounted the
grid and plate condensers with associated in-
ductances, the grid and plate fixed condensers,
grid leaks and chokes, as well as the filament
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LIST OF PARTS
2 H lund tr itting condensers
00045 mfd.
18 Tund ¢ itting d

0002 mfd. Antenna series.

2 60 watt type tube gockets.

2 UC-18468 Faradon cendensers 000037 mid.
each. 2 in each wnit.

3 Dubilier .004 mfd. filament bypass con-
densers.

3 10,000 ohm Ward Leonard grid

1 Jewell A. C. voltmeter 0-15 v.

1 Jewell A. C. ammeter 0-10 8-

2 Jewell ther 0-5 8.

2 Condenser panels 4x6x% in.

1 Tube gocket nhelf x8x%4 in.

1 Antenna tuner panel 5x22x1 in.

1 Power panel #x21x% in.

4 R. F. chokes—ses text.

1 Thordsrson fype TI21 filament trans-
former.

1 Thordarson type T126 plate tunltomn.

2 Control switches for fl. & plate—G.
10-A toggle.

1 Allen Brudley primary rheostat, type 210.

1 Autotransformer.

1 Wooden chassis, Bxléxie iIn. — %in.

stock,

1 Cabinet for power panel, 10x20x12 in.
inside.

2 1x%Gx2} in. brass channels for chassis,

1 Rack and pinion.

2 Btrips Yexlg in. llsnu. 18 in. long, for

psnel U
1 Tap switch for nmmndurmer taps.
1 Bet indoctance coils—gee te

by-pass condensers and the tube sockets. The
antenna-counterpoise panel has two tuning
condensers, two thermo couple radiation am-
meters and the antenna coupling inductance.
The chassis slides on a pair of brass channels
with a rack and pinion gear operated from
the handle shown in the picture. This ena-
bles moving the entire transmitter back and
forth so as to get the proper couplmg without
moving any of the important wires in the
high frequency circuit.

The chassis and the antenna panel are
fastemed to the top of the power panel which
contains the filament and plate transformers,
auto transformers, together with the meters
and necessary control switches, The cabinet
housing the power apparatus has a hinged lid
so that the entire transmitter can be swung
out, exposing the connections and the back
can also be removed to facilitate inspection of

sions of the various supporting panels to-
gether with the size of the cabinet.

The sntenna-counterpoise panel is supported
by brass brackets at each end, each bracket
being made from a pair of % by % in. brass
strips 19 in. long. The method of assembly is
clearly indicated in the picture. The grid rf.
chokes are of the untuned type and consist
of 175 turns of No. 28 silk covered wire
wound on a 1 in. wooden rod 3% in, long.
The plate chokes are identical except that
they have a short circuiting ring made of %

(Continued on page 70)

Front View of Transmitter, Showing

the wiring. A list of parts gives the dimen- Power Panel
ANTENNA L
_Looops7 (N omosr |
3 ' §—53 o i i -Fﬁ
4 " 7, o
0002 MF 9
-6
— \00045 HF
S TRANSMITTIR.
POVER PANE]
COUNTERPOISE - 107, S5
FIL. RHFOSTAT

KEY ) PONER
AUTO-TRANSFIRMER I~

L@g AL 10 voLT-60 ~

Fig. 1. Wiring Diagram of Tune¢d Grid-Plate Transmitier.
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The Q.R.S. Power Supply Unit

HE new QRS rectifier tube has

an output of 400 milliamperes

at approximately 320 volts, and

when used in conjunction with a suitable

power transformer and filter system, is

capable of supplying any receiving set

whose filaments are wired in series, with

filament and plate current, as well as
grid voltage.

The circuit for a power plant employ-

ing a QRS tube is shown in Fig. 1, while

volts, when 300 to 400 milliamperes are
being drawn from the rectifier, and this
voltage is reduced to the various values
required for 4, B and C supply, by
means of a tapped resistor, designated
as R,, R,, R, and R, in Fig. 1. This
resistor permits 250 milliamperes to flow
through the filament circuit connected
to the terminals marked plus and minus
A, and the various taps between the plus
A and the plus filter terminal permit the

POWER TUBES  WF-AF DET
oo wm % a4z

120 P1 T1 St g1
W oy
110 o o +
§ Bg BES
100 II
AcC. c7 20001
sMFOL #3
o 2000 1.
R4
a1
[+ cB -A
== I1MFD. g o d
-3
" & & pd
B0
aC Cl=C2=.1MFD, C7= 5MFD. /T40- 22 9
FOR POWER TUBE  5VOLTS C3-Cam 1, MFD. —=C POWRR STAOL OWY

Fig. 1. Circuit of QRS Power Supply Unit.

the circuit of a typical 7 tube receiver
adapted for use with the power plant is
shown in Fig. 2. A picture of the as-
sembled power plant is also shown, with
the various pieces of apparatus marked
with numbers corresponding to those in
the circuit diagram. Referring to Fig.
1, T, is the power transformer, with
100- 120 volt primary, 720 volt plate
secondary with center tap, 5 volt fila-
ment lighting secondary for the power
tube in the receiver, and 4 volt filament
secondary for the rectifier tube, The
rectifier tube filament secondary is
shunted by two 1 mfd. by-pass con-
densers in series, and the plate second-
ary is shunted by two .l mfd. condensers
in series, for use as buffer condensers.
The filter consists of two choke coils of
at least 5 henries each, with d.c. resist-
ance of not over 100 ohms, and used in
conjunction with a 15 mfd. condenser
bank.

The output of the filter is about 225

L S Lp RFy Le RF2

| |

i > 7
Ly 3 j‘LT

obtaining of suitable B voltages for the
various tubes in the receiver. The re-
sistor connected between the minus A4
terminal and the negative end of the
filter circuit provides C voltage for the
power tube, and is used in connection
with a 600 ohm variable resistance to
adjust the current flowing through the
entire resistance group to the right
value.

The receiver shown in Fig. 2 uses six
type A tubes, with filaments requiring
.25 amperes at 5 volts each, so that a
total of .25 amperes at 30 volts will be
needed if all the filaments are wired
in series. The power tube may be
either a type 112, or a type 371, and has
its filament lighted from a § volt second-
ary of the power transformer. The three
stages of tuned r.f. amplification in this
receiver are connected somewhat differ-
ently than normal, on account of the
fact that the filaments of the tubes are
in series, and the rotors of the tuning

ary £ o

1

TRy 60a
O+A

Fig. 2. Receiving Set Circuit For Use With QRS Rectifier Tube.

Pt
Q+45 O+%0 O-A O—C
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condensers cannot all be connected to
a common point, the negative A circuit
ordinarily having parallel filaments,
The antenna coil is tuned with a
single condenser, C,, and the remaining
three tuned circuits are tuned with a
three gang condenser, C, to C,, so that
the common rotor of the latter con-
denser group goes to the positive of the

A, B and C Power Plant With QRS Tube.

detector filament. This permits two
controls, with each r.f. tube grid return
to its negative filament, the tuning con-
denser C, being connected to its tube
filament by means of a by - pass con-
denser, C,,, of .01 to .02 mfd. To pro-
vide grid voltage for the first audio tube,
advantage is taken of the drop across
the filament of the second audio tube,
and grid voltage for the latter is had
from the drop across an 18 ohm fixed
resistance R,, placed between the nega-
ti\g:e 4 supply and the filament of the
tube.

Volume control for the r.f. tubes is
obtained by placing a 6000 ohm poten-
tiometer between the 90 volt B terminal
and the positive 4, so that the plate
supply leads frem the three r.f. trans-
formers are connected to the potentio-
meter slider, and its position varied so
as to control the plate voltage to these
tubes, and thereby control the volume.
The grid return for the detector tube is
made through a 2 megohm leak, R,, to
the positive end of the filament. If a
type 300-A detector were to be used,
this resistance should be connected to
the negative end of the filament in order
to obtain the mest satisfactory operation
of the tube as a detector.

The first two audio stages are coupled
with impedances, %, and x,, which should
be at least 100 henries eacti. The third
stage of audio has a high quality trans-
former, and the output circuit may be
either impedance coupled, as is shown
in the diagram, or an output trans-
former. If impedance coupling is used,
a choke coil capable of carrying at least
25 milliamperes should be used, to by-
pass the d.c. around the windings of the
loud speaker.
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THE MAKING OF PAPER
CONDENSERS

The manufacture of the large capa-
city condensers used in the filter circuits
of B eliminator units requires an elab-
orateness of apparatus and a watchiul-
ness of methods that is well-illustrated
by the equipment and procedure used by
the Leslie F. Muter Company. Although
the finished product is apparently sim-
ple, consisting of alternate layers of
metallic foil and special paper, extreme

{

Fig. 1. Left Side View of Power Winding
Mackine.

care has to be exercised in every step
of the process so as to insure the satis-
factory performance of the final product
when subjected to the exacting require-
ments of secket power operation,.

Even the building in which the con-
densers are made must be sealed to ex-
clude dust and moisture. Most of the

PERLA Sy W% il
Fig. 2. Front View of Winding Mackine.
individual machines are likewise en-
closed so as to keep foreign particles
away from the paper and foil. Thus in
Fig. 1 may be seen a side view of one
of the power winding machines which
has been opened up so as to show the
spindles with their rolls of condenser
tissue and foil. These spindles as well
as the guides which direct the sheet
movements are set on ball bearings so
as to minimize the friction and give a
uniform tension in the condenser wind-
ings. On top of each roll is also a ten-
sionator to keep the paper and foil at
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the proper tension so as to insure uni-
formity.

In the actual operation of this ma-
chine the windings are pulled vertically
downwards by the motor-driven man-
drel shown in Fig. 2. The open cover
is shown horizontally only to illustrate
its construction. The exact number
of turns in the condenser is at all times
indicated by a revolution counter, A
small stack of the windings may be
seen at the left of Fig. 2. The eight
large handles on the side of the machine
as seen in Fig. 3 are used to align the
spindles and the 16 small studded pro-
jections align the guides.

After the condensers are wound they
are placed in the trays of the vacuum
dryer shown at the left side of Fig. 4.
Here they are heated for an hour with
the door slightly open to assist radia-
tion, The door is then clamped shut
and the condensers are heated for four
hours under a high vacuum which re-

RADIO FOR JULY, 1927

moves any trace of moisture which may
remain after baking. The picture shows
the vacuum pump and gauges as well
as the paraffine heater and the impreg-

(Continued on page 88)

Fig. 5. Stacking Condensers for Hydraulic Press.




Keeping Step with Radio Progress

The Vaxley Mfg. Co., Chicago, Ill., celebrated
its twenty-sixth anpiversary in May of this
year. Over this more than a quarter-century
span the company has been a conspicuous
figure in the development of equipment for
electrical communication and in the production
of imstruments and mechanisms of great fine-
oess and precision,

It was by a very natural evolution that the
inventive, designing and manufacturing genius
of the organization turned from the produc-
tion of high-grade telephone equipment to the
development of a superior line of radio products. -
And just as in the telephone field the company
bas enjoyed a reputation befitting its products
and policy, so has its reputation in the radio
field been enhanced by producing only the best

in design and consiruction and adbering to the
strictest fair play among jobbers, dealers and
the radio user.

Among the many products which the genius
of Mr. Emest E, Vasley, President of the
company, has given to the improvement of
radio, the Air- Coocled Rheostat iz a notsble
achievement. Built on an all Bakelite base, the
large number of turns of special sesistance wire
permits an exceptionally fine adjustment with-
out the use of vernier attachments. The resist-
ance unit is suspended in air, contributing to
cool and steady operation. The contact arm
slides noiselessly over the resistance unit and
because of the spring tension gives perfect con-
tact. The precision with which this rheostat
is made and the extremely fine adjustment

satisfaction.

Products.

POWER CONTROLS

9 Approved Radio Products
| are favored by the leading |
| jobbers and dealers be-
cause they invariably give
the ultimate in customer

9For success in set building
and set operation ask for |
Yaxley Approved Radio ]

YAXLEY MFG. CO.

Dept. A—9 South Clinton Street
Chicago, Il

Manwufacturers of

JACES CABLE CONNECTORS PANEL LIGHTS
EWITCHES BWITCHING RHEOSTATS PHONE PLUGS
RHEHEOBTATS CONVENIENCE OUTLETS POTENTIOMETERS

RESIBTANCE UNITS

AND OTHER PRODUCTS

Tell them that you saw it in RADIO

gives a volume control that can not be secured
in any other way. :

Another important and very recent develop-
ment is the Yaxley Automatic Power Control.
Where B eliminators and trickie chargers are
used this is the monitor of the set, Unfailingly,
as oftep as the st is turned on the trickle
charger cuts out and the B eliminator is
switched on, This automatic power control
has been chosen as a component of many of
the most prominent power
packs now on the market
and has been installed in
thousands of the most sat-
isfactory receivers in use
today.

s Hhag b SRt
nector Flug is another In-
?“"{h‘:::;.c:'w novation that has won in-
stant and extremely favor-
able acceptance, One of the most beautifully
finished radio accessories ever produced, it
gives an instant, positive P
and accurate means of _
hooking up the b]attcrY e
leads and terminal con- e :
nections through a neat ;&F&E
(=]

cable harness and plug,con-
tributing greatly to the
neat appearance of the set
and adding tremendously
to convenience in oper-
ation,

Yaxley Radio Convenience
Outlets are indeed a boon
to the ambitigus radio
user. By means of ap-
propriate outlets mounted
on the back of a bhandsome brushed brass
face plate a wide range of utility is provided.
Batteries may be installed in any out of the
way place and leads brought to the conven-

é Yaxley Cable

Connector Plug
jence outlet. By means of the Vaxiey Cable
Connector Plug the set may be connected to
the outlet snd all unsightly wires kept under
cover. Or leads may be brought irom the
set to outlets located in any room in the
house. Provision is also
made for antenna and
ground conpections, These
outlets fit any standard
switch box and are fur-
nished either singly or in
gangs of various com-
binations.
Many leading manufac- c“‘f‘“’.ﬂ;ﬁh‘“
turers of radio receivers
have adopted as standard the Vaxley MNo. 10
Midget Battery Switch, This little item plays
an important part in set operation. It may
be mounted in any position to fit the wiring
layout. Made of the finest materials through-
out, of ample dimensions
and with grest precision it
gives & lifetime of service
and eliminates some of the
most irritating faults that
often develop in an other-

Yaxley Automatie
Power Control

Yaxley Ne. 18 wise perfect receiver.
Midget Battery
Ewiteh Vaxloy Jacks, Switches and

Jack Switches have long
been {amou‘; mumeq% the fine ser-
vice given e pment Yaxley
is called upon continuously and has set up
o special department for the production of
special switches of every description,
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- Beyond

The“Model DX’ INFRADYNE—The Most

The illustration showa the
new combination 5 or 10 tube
receiver in its artistic cop-
per shielded, crystalline fin-
ishved cabinet with polished
hardwood base. The entire re-
celver measures only twenty-
six inches in length and 11
inches in depth—a foot
sharter than last year's model.
The copper case fits snugly
into grooved spaces on the
basehoard. Easily removed
for inspecting the interior
of the wet.

DISTANCE!

The Infradyne circuit is acknowledged to
be the best distance getter ever discovered.
The Model DX Infradyne — the perfected
Infradyne of 1928—will get more distance
than any other set made, regardless of cir-
cuit or number of tubes used.

If you are not getting DISTANCE you are
missing the biggest thing in radio. IT CAN
BE DONE. Get a Model DX Infradyne and
know radio as it really is.

Various tenes of bronse are
used for finishing the control
panel, sharply conirasted teo
the neutral finish of the
shielded cabinet. Raised mold-
ing panels on the front, top
nnd sides of the cabinet add
beauty and grace. Here Is
the receiver of tomorrow —
the Perfected Infradyme.

New Features —

Five or ten tube reception.
INMuminated Drum Control.

Tuned R.F. unit supplied com-
pletely wired and balanced.
Completely assembled and chassis
wired.

No soldering—equipped with screw
terminals throughout.

The cabinet problem solved! Beau-
tiful, shielded metal cabinet is part
of the kit.

oU B gl

;>

Send for illustrated descriptive folder telling all about
this wonderful new set.

'Eight Distinctive Features Not

WIRING

The 1928 Infradyne comes to
with Chassis Wired. The
mittery connections, andio
amplifier connections and
current supply cable are all
attached securely to the
metal base by means of novel
connection blockn. The wae-
aum tube sockets are alse
d te the chassis. The
builder of thin new recsiver
hooks-up the Infradyme Am-

8

o
_,H'ii .

Chassis Wiring
Hers is where we have taken
grief out of home-assembled radle.

* Control Assembly

plifier, R. F. Unit and Tap-
ped Inductance Unit and his
set s ready for operation,
By means of the new mathed
of chassis wiring it Is now
possible to make changes in
the circuit as the constructor
desires, This new idea in
wiring greatly adds to the
besuir of the receiver. All
of the wiring is BELOW the
BASE. Suitable holes are
punched in the chassia for
bringing the connection leads
direetly to the various units
of the receiver.

Unit Control Panel

Here you ses pictured the comtrol pane]
with its beautiful bronze plate, On this
panel we mount the voltmeter, drum dial
controls, dial lights, 5 or 10 tube switch,
walector controls, volume and sensitivity
controls, plug for headphone operation,
on-off switch and filament control. The
meter, knobs, dials and all other parts as
iMustrated are mounted on the contre)
panel for you before the kit is shipped.
This control panel is also completely wired
for you. Just slip it in place—that's all,
A resistance proteects your tubes.
headphone plug is useful for tuning Iin the
hard-to-get wtations.

The rear view of the contirel panel
assembly givea you a guod idea of
the unusually rugged construction
employed in the design of this all-
important part of the receiver, “Built
Like A Battleahip.” Note the meth-
od used for securing the rheostats
to the panel. Both drum dials have
heavy brass mupports. The lights
for indirectly illuminating the dials
can be seen directly on top of the
drums. These lights are wired for

u in our assembly moms. The
gonl-t condenser is attached direct-
Iy to the dial, The emtire control
unlt s rigidly secured to the chassia,

We supply you with a wired chassia
as illustrated. Note the extreme sims
plicity of wiring this 10 tube re-
ceiver. The harness-cable method ia
osed, A battery cable goes with each
assembly. Thin eable is clearly mark-~
ed with tabs. Bocket wiring is alsa
concealed below the metal chassis,
The ant pler, fixed d
ers and other small paris are Ses
cured to the chassis before it ia ship~
ped to you. These units are wired,
Right here you save hours of time,
Changes to the eircuit can be easily
made, Colored wiring syntem

soch changes possible.

SHIELDED UNIT CONSTRUCTION WITH SHIELDED

* Tell them that you saw it in RADIO
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Comparison

Beautiful Receiver Ever Offered for Sale

The arrangement of parts
Is such that the receiver will
funetion at its maximum effi-
ciency. For this reason we
do the assembly work for
you. All parta are mounted
directly to the metal chasais
by means of heavy screws.
In appearance this new re-
ceiver stands out in u clasa
by itself. Compare it with
any receiver on the market,
regardless of priee, size or
make.
L

Selectivity!

No need to wait for the Radio Com-

Rear View

The rear view assembly of the
new Infradyne gives voy a
good picture of its I‘Llﬂ
construction. Note the ab-
sence of nnsightly wiring, It
is a clean-cut job threSigh-
out. Highly finished copper
cases are mounted oft a dull
black metsl chassis, The In-
fradyne is shipped te you in
assembled form exactly as
illusirated, Antenna and
ground posts and terminals
for loudspeaker connections
are shown in the lower right
corner of the chassis, These
terminals are insulated from
the chassis. You connect the
wiring terminals to the R.F.
Amplifier Unit, Infradyne
Amplifier and Audio Unit—
and you are ready to tane in
on stations you never heard
before.

YOU CAN BUILD IT IN AN HOUR!

- Comes to you assembled, and with CHASSIS WIRED. Only a screw
mission to act. Interference ceases

when the Model DX Infradyne is in-
stalled. It will cut through any sta-

driver and pliers needed to finish the set. NO SOLDERING.

tion on the air.

IMPORTANT NOTICE

All parts sold separately to those who wish to bring last year’s
Infradyne up-to-date. Write for list of what yvou will need. In-
clude list of your present parts in the letter.

Price $l70—@

WITH SHIELDED
CABINET

f.o.b. Oakland, California

Radio Constructors Corporation
357 TWELFTH STREET OAKLAND, CALIF.

Found In Any Other Receiver

DELIVERIES
The new 1928 Infradyme ms-
sembly will be veady for the
= = market early in August. De-
o Sl:iz!ded ?l:a ——== ﬁ liveries will be mads in rota-
@ of the most advance tion, Ord 2
steps to 1928 radio is the R. F. Unit ne
Amplifier use of a shielded cabinet A radio receiver in itself. for carly deivery. C.0.D.
:M. 3 h: Imuf;.:: thebimtir:' re- {;1 thlll lhield:id unit by erders will be taken when
Another ou |- ceiver. e cabinet of emler we give you a . mecompanies erder.
ture of the new Infradyne COPPER, beautifully em- three gang Remler con- Coupler mv:-r;: by express, F.0.B.
is the two stage andio bossed and decorated denser, new Remler in- The use of trimmer eon- Oakiand, Californis. l?:emit by
amplifier. This wunit is with artistic molding. ductance coils, sockets and densers in the 1928 Infra- = Rias?,
assembled and wired for Finished in erystalline. connection terminals, The dyne is mo longer neces- postal oA s
you hefore the set is ship- A gennine, sturdy table- coils have a new and sary. The new Remler cheek or essh. The new as-
ped. Each transformer is style eabinet for the home. novel method of coupling, antenna coupler makes sembly is securely packed in
earefully tested and ok'd The entire set can be alip- antomatically made by the the eperation of this re- two large containers. Ship-
hefore it goes to the as- ped inte a econsole with- rotation of the condenser. ceiver npn-critical. Three ments can be safely made to
sembly room. The tone out removing the copper The net is thereby made antenna taps are provided any part of the world.
quality of an Infradyme, eabinet. This cabinet ““re- efficient over the entire for long-medium-short- Standard Cunningle® or
as any Infradyme swner shields” the complete re- broadcast wave band. It's antenna variations. Ex- Badictron tubes can alié be
will tell you, is excellent. ceiver. The wine radio revolutionary. Three in- treme selectivity is secured iisd with eheh reddlver
Eight holes sre punched man knows what this dividually shiclded eom- by adjusting the coupling supp w inictades’ $4
in the chassis for run- means. A beautiful hard- partment Re - shielded of this device. Yom now for $22.25. This inclodeés tén
ning the wirlng te the wood base goes with each with the copper case =8 have perfect contrel of selected tubes, esch marked
audio unit. The seckets cabinet. This saves you illustrated. Drum dial jo this mew 10 tube Im for mse in_the proper part
are wired by us. $20 to $30 for s eabinet ttached to the mnit. fradyne. of the receiver.

CABINET ASSURES M

AXIMUM SELECTIVITY

Tell them that you saw it in RADIO 67
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Silent Power for Fine Receivers

The wide acceptance and increasing
popularity of battery eliminators for
radio receiver operation is an unmistak-
N \l able sign that the radio public is appre-
. ) ciating the uninterrupted and uniformly

Heavy Duty “B” Fliminators  fine results that can be obtained when Type 802, 1. & Dattery
Ty B for ool T emaer  USINg power supply devices.

tubs, §6.00 extra.
Type 610—for 220-volt, 40 to 50 eycle

Typo 614—same as type 611 except

is ideally suited for any type of emr-
rent where 110-volt to 220-velt direct

: 3 is availabl The Fa
carrent—$61.50, type BH Recti- In seleCtlng power supp-ly “mta’ X8 %;"E‘ CEE::‘L}!E{:‘:‘?;T; ‘:3.:‘!:5
Ber tube, $8.00 exira. member that thesuccessobtained depends B of morer i o Tentare of the

circuit used in this eliminator. A

that Tt includes o special non- 0N the quality of the apparatus used and  Safabie control s provided for the

motorboating circuit for wuse

with resistance or impedance-  that the quality of the apparatus depends

coupled amplifiers. Bame price

as type 611. on the reliability and experience of its
: manufacturer.

Whether you decide to buy a complete
factory - made outfit or to build one at
home from parts, the most dependable
power equipment fo use is

Type 1666 Individual Choke

designed for use in “B” eliminators
and in the output cireuits of power
tubes. Low D.C. resistance and high
inductance gives exceptionally fine
filtering action. Enclosed in crys-
talline metal case.

Price $5.00

MAYOLIAN

FOLDER GIVING COMPLETE DETAIL ON REQUEST

MAYOLIAN CORPORATION

1668 Webster Avenue
New York, N. Y.
Specialists in Power Equipment

detector voltage. Price $35 complete.

Type 885 Tran-Choke
is m power supply compact, contain-
ing in one mnit, s heavy duty type
eliminator power transformer and
two heavy duty chekes. Transformer
secondary center-tapped. Additional
winding to furnish filament current
for 71 type tube. Completely en-
closed in metal case. Price §16.00.

Type 850 Heavy Duty
Chargers

for use with one or two type “A™
Rectifier units, giving s 2% ampere
charging rate with one “A" mni
and a 5 ampere charging rate with
twoe “A’ nnits.

Price of charger $10.00; 1 type
“A™ rectifier unit $4.50 extra; 2
type “A” units §9.00 exira.

)

Type 612 “B” Eliminator

is designed for comparatively low power
work where a voltage of more tham 180
velts is met required. For operation on 110-

current. Provided with three
taps, two of them variable, and an input
transformer ratio control switch giving two
voltage ranges for each tap. Price $36.50,
trpe BH rectifier tube 96.00 exira.

EXCLUSIVE SALES REPRESENTATIVES

ARTHUR H. LYNCH, Inc.
1775 Broadway at 57th Street

General Motors Building New York City, N.

Power Supply

Transformers ) .
Deslgned to provide the 17Pe 1668 Tone Filter
proper operating voltage for used in the plate or omntput
a “B" or “BH" type rectifier cirenit of a radie receiver, It

tobe. Center tapped second- 5tops the heavy direct cur-

~~_. ary. Also s tapped primary rentin the plate circuit from

winding giving two voltage Sowing through the lond-

3 ranges for each terminal. spesker windings, preventing

| Type 875—for 110-volt, magnet depolarization, elim-

H inating distortion and im-

i | T —— N
. Type 876—for 110-volt, proving tone quality.

26-cyele........coimiinnninns $0.00 Price $6.50

Driver Unit for A. C. Tubes

The Mayolian Corporation now makes a Driver
Unit to work with any type of set employing A. C.
tubes. This driver unit employs the type 612 “B”
eliminator with special additional transformers for
supplying the fillaments of the A. C. tubes. Prices -
of these units vary, depending on filament current
drain, number of tobes and type of tubes
In ordering or writing for detsiled information,
mention the type of A. C. tubes used and also
mention the type of circuit yom are using.

Y. Condenser Blocks

are furnished in a variety of indi-
vidual and combination units. They
are encased in metal containers,
sealed against weather conditions.
Made in two styles: for high power
wark to withstand 1,000 volts D. C.
continuously or a flash test of 1,000
volts, For low power work to with-
stand 500 wolis continuously or a
flash test of 1,000 volts. Detailed
specifications, types and prices on
request.

Combination “A” and “B”

Eliminators -
are designed to operate receivers direct
from the enrrent mains, furnishing both
“A” and “B" current. Type B00 for use on
110-volt, 60-cycle current. Price $90 com-
plete with rectifier tube and units. Type
B0l for mse en 220-voit, 40 to 50-cycle cur-
rent. Price plete with rectifier tube
and units.

-4 —— 43+~
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The Complete Resistance Line

FILAMENT EQUALIZORS

are used in the filament circuits to keep
the flaments at their best operating
points. The Lynch Equalizor eonsists
of a special alloy encased in m glass
cartridge having metal endpieces. The
cartridge can be inserted or removed
from its mounting so that the proper

i may be employed for differ-
ent tubes or combinations up to six“A™
type tubes. Equoalizor cartridges are
furnished complete with mountings,
Filament Egqualizors

lete with ting

TYPE “P”, HEAVY DUTY RESIST-
ORS, WIRE-WOUND IN PORCELAIN
Lynch Type "P" heavy duty resistors
are comservatively rated at 20 watts
earrying capacity; mre designed for
power circuits where the use of high
voltages make ordinary resistors im-
ractieal.

e in & wariety of sizes, earefully
selected to meet the requirements of the
average eliminator and other power cir-
cuits. The stock slzes range from 2,000
to 100,000 ohms.

Any other size or form to suit special
requirements ean be made to order,

Lynch Type “P" heavy duty, wire-
wound resistors—$1.25 te $4.00, accord-
ing to size.

s ‘-ﬁ-"—'.*“'—_-n_‘.;hnw s
SPECIAL, TAPPED
WIRE - WOUND, HEAVY
DUTY RESISTORS
There ls & special Lynch Heavy Duty,
Wire-Wound Resistor for every popular
“B" eliminator and Power Pack. Illus-
trated is a sample of this type of re-
sistor. Made to AmerTran specifieations
and guaranteed to be accurate as well
s to perform satisfactorily. Units for
use Iin the AmerTran, Mayolian, Thor-
darson and Silver Power Packs are but
a few of the types available, as well as
resistors for use with the new Mayolian

R-71 AC Driver Unit.

Tapped resistors may be had in any
resistance value with any nomber of
taps on special order.

Lynch AmerTran Tapped Heavy Duty,
Wire-Wound Resistor—$8.50.

LEAK-PROUF BINGLE MOUNTINGS
are made of highly polished genuine
Bakelite. This fact, coupled with the
skillful design gives the mountings their
extremely low surface leakage. The
eprings are made of heavy phosphor
bronze, nickel-plated. The head of the
screw is sunk well into the base so as
to permit mounting the base on metal
surfaces without any possibility of short
circuit, a feature found in no other
mounting. Spring and soldering lug are
one piece, thus eliminating poor and
nolsy contacts.

Bingle mounting—35 cents.

The Resistance Line Backed
by Years of Experience.

By focusing the efforts of an
organization trained in the
development and production
of quality resistors, ARTHUR
H. LYNCH, Inec., has succeed-
ed in bringing on the market
the most complete line of re-
sistance units.

This line includes every type
of resistor required for receiv-
ing, transmitting and power
supply circuits.

The enthusiastic, widespread

' acceptance of Lynch resistance

producis by manufacturers,
writers, engineers and fans is
a fair indication of the quality
of these products.

Manufacturers and engineers
have placed the stamp of ap-
proval on Lynch products after
conducting exhaustive tesis
on competing apparatus.

ARTHUR H. LYNCH, INC.

1775 Broadway at 57th Street
General Motors Building, New York, N. Y.

resisbane

v =3

RESISTANCE - COUPLED
AMPLIFIER KIT

The Lynch Resistance - coupled audio fre-
¥ plifier kit tains all essen-
tial parts for building a high quality re-
sistance-coupled smplifier unit.
When used with the new high mu tabes,
only this amplifier will give fall volume
over the entire andio frequency range, from
the lowest to the highest note, The cost of
the complete kit ia less than that of a
goed transformer.

Price of complete kit—$9.00.

Tell them that vou saw it in RADIO

GRID BUPPRESSORS
are special resistance units designed for
use in tuned radio frequency circuits to
stop oscillation and improve reception.
Suppressors are fornished complete with
mountings in resistunce values of from
100 to 1R00 ohms varying in even hun-
dred unita.

Price, all sizea — $1.50 complete with
mounting.

TYPE “G,” HEAVY DUTY RESIST-
ORS, WIRE-WOUND ON GLAES
The Type “G" heavy duty resistors are
designed for nse in circuits where the
ability to withstand high voltages and
heavy currents Is not of primary im~
portance. They may be used to advan-
tage in eliminators from which the out-
put is 180 velta or [ess. They are aiso
adapted for use as grid biasing reslstors
in high voltage eliminators and power

circaits.

This type of resistor is available in the
same resistance value as the Type “P™
resistors but is conservatively rated at
7 watta earrying capacity. Special sizes
may be had to erder.

Lynch Type “G" heavy duty wire-wound
resistors—3$1.00 to $1.75, according to
resistance value,

METALLIZED RESISTORS
give eonti fuctive, non-areing,
ineless nnd per t resi They

are available In sizes ranging from .25
to 10 megohms at 50 cents each; .012
to .2 megohms at 75 cents each and 005
to .01 megohm st $1.00 ench.

For heavier duty there is a specially
designed, Type “C" Metallized resistor,
made in sizea from .005 to .1 megohm.
For use in battery eliminator circuits
and resistance-coupled power amplifier
plate cirenits. Price of Type “C" Me-
tallized resistors, $1.50.

There is also a Type “D" Metallized re-
mistor for comparatively heavy work,
made in m wider range of resistance
values ranging from 005 to 1 megehm
at $1.25.

LEAE-PROOF DOUBLE MOUNTING
find their greatest application as coup-
ling units in resistance-coupled ampli-
flers., They are not provided with con-
densers in the base hecaunse each mudio
system requires a condenner of different
capacity. The wse of Lynch double
mountings permits the oser to employ
any desired capacity.

Their rugged construetion, single-hole
mounting feature, low surface leakage,
mechanical strength and rigid mount-
ings of the spring make them the best
double mounts available anywhere.
Double mounting—50 cents.
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BUMBLEBEE

The Ideal “HAM” Transmitter

Described by Gerald M. Best
in May “RADIO”

Secure Parts Complete From Us

DO NOT FAIL TO SEE IT AT THE SHOW
ASK US ABOUT IT

SODDERDIPT LUGS ARE BEST

H)HEINTZ o

MANUFACTURERS FOR MANUFACTURERS

0

Tell them that you saw it in RADIO

50 WATT TRANSMITTER

(Continued from page 62)
by 24 in, brass strip arranged on a supporting
rod so that any section of the choke can be
short circuited and the inductance of the
choke set at a value best suited for the fre-
quency at which the transmiltter is to be
operated. These chokes are mounted on the
bakelite pane] supporting the tube socket
with the plate choke nearest the front of the
panel. The grid and plate condensers are sup-
ported by the heavy copper tubing which is
used for connecting leads. The inductance
coils are all 2% in. in diameter of % in. cop-
per tubing with 4 in. stems. The stems are
tipped with % in. copper sleeves made
from % in. rod and suitable fittings are
attached to the air condensers so that the
coils can be easily plugged in. For covering
the entire group of amateur bands, the fol-
lowing coils will be needed: 1-12 T, 1-11 T,
1-10T, 1-9T, 1-8T, 1-6T, 2-5T, 14T, 1-3T,
1-2T, 1-1T.

The filament, plate supply, and other low
frequency circuits are wired with No. 12
enameled wire. The high frequency leads are
all % in. copper tubing or heavy copper
strips, depending upon the location of: the
equipment. Flexible leads connect the fila-
ment and plate supply to the transmitter so
that the chassis can be moved back and forth
without interference from the wiring.

Keying is done entirely in the primary of
the plate transformer instead of in the center
tap between the secondaries of the two trans-
formers.

The tuning of this transmitter is identical
with that of the “Bumblebee” described in
the May issue, and "hence does not need fur-
ther elaboration here. .

At 9BEN, 340 E. Tamarack Street, Ironwood,
Michigan:

| (20 and 40 meters)

4dv, 4ft, 4fa, 4], 4nh, 4ob, 4px, bacl, Bavs, Baqu,
Bbh, bok, 5pk, Brg, Gut, 6agr, 6bil, 6eer, 6ectx,
8cazs, Bee, Brr, Ezat, 7df, Tet, Tii, nec-lad, ne-Zal,
ne-8ee, ne-8nj, ne-Obe, nm-1i, nm-l1n, nm-6b,
nj-2px, nn-lnie, nn-m3y, np-isa, nr-2fg, nr-cto,
u-;.bs. sc-2ah, se-Zas, se-2ar, se-2hl, se-1fg, ox-2ae,
oz-2ae.

At 6CI8, Yosemite Valley, Calif.

oa-Zcs, oa-2yi, oa-2lk, oa-Zbk, oa-2sh, oa-Zbb,
or-2uk, oa-2mh, oa-2sz, oa-2dy, oa-2rx, oca-Ztm,
on-2rt, oa-fno, oa-2re, oa-fsa, oe-2jy, os-Zem,
on-Zds, oa-2gw, oa-2nj, oa-2go, oa-2cy, oa-2ro,
oa-2wb, oa-fyj, oa-2am, oa-3ef, oa-8kb, oa-Smy,
oa-rm, oa-8gm, oa-3yx, os-8ax, oa-Bhl, om-Ztm,
oa-8bq, oa-3de, oa-8xo0, oa-8be, oa-3es, oadan,
oa-ilo, oa-dnw, oa-ilj, oa-icg, oca-dbd,, oa-iaw
oa-bkn, oa-5wh, oa-Gbw, oa-61f, oa-Ghg, oa-Hdx,
oa-5da, oma-6sh, oa-Gwp, oca-bbg, oa-Brm, oa-Tew,
oa-Tem, oa-7dx, ox-lao, os-las, oz-lav, oz-lam,
or-lax, os-1fe, oz-1fb, o=-1fq, o=-fbr, oz-2bg,
o0z-Zae, ox-2bx, ox-2xa, oz-2nc, os-3al, ar,
oz-3am, os-8aj, oz-dan, oz-dan, oz-ise, oz-dam,
on-dak, oh-Baff, ch-8axw, oh-6acg, oh-6asr, oh-fbue,
oh-be, oh-8exy, oh-8¢lj, oh-6def, ob-Gdea, oh-6dbl,
oh-8kq, oh-fnl, oh-60a, oh-6ig, o . oh-fil,
oh-fx1, op-lhr, op-lau, op-lbd, op-ldl, op-lss,
op-1ah, op-lew, op-lre, op-3as, op-wuaj,
op-cds, od-pkl, od-pa2, od-sk2, nm-jh, nm-1j,
nm-1,88, nm-9a, nm-ln, nm-1x, am-10, nm-laf,
nm-1af, nm-6b, nm-bx, na-Tkn, na-Taam, na-Tnm,
na-Tabe, na-kizh, ni-2ps, ni-ab, nolkp, nlix,
mi-1zq, aj-1sk, aj-1kk, aj-Its, aj-lkm, aj-lsm,
aj-1tt, aj-8aa, aj-joc, ne-2ff, ac-%9aa, af-hva, af-8fok,
sm-2se, sc-2ab, sc-2ag, sc-2sh, sc-2as, sc-Zar,
se-2aw, sc-2bl, se-21d, sc-8ij, sc-3ag, sc-Bte, su-led,
su-leg, su-2ak, sa-f19, sa-fe§, dw4, sa-db2, sa-hd4,
sb-1ax, sb-law, sb-lap, sb-lar, sb-lib, sb-lak,
sb-lae, 8b-Zak, sb-2af, sb-Zag .fo-Aén, {fo-abo,
fo-ade, fo-afb, fo-a2h, ef-Bix, ef-8yor, ef-8qrt,
eg-28%, eg-2lz, eg-2nm, es-2e0, eb-dww. Will Q5L
to any of the above, on request, QRK my 50 wat-
ter on 39 meters?




Radio Pioneers Expanding Their Organization

Having demonstrated during the past five
years its ability to provide the radio public
with receivers and parts of high quality,
the Bremer - Tully Manufacturing Co, of
Chicago, is now engaged in expanding its
organization to more closely cement rela-
tions with the dealer and consumer.

This program is of a progressive nature
in keeping with the sound judgment which
has characterized the rise of this organiza-
tion from that of a radio pioneer in the
early days to that of a healthy, effective
and respected radio manufacturer.

Most interesting from the dealers’ stand-
point is the fact that through accurate judg-
ment of the market requirements, careful
design end a sound merchandising policy
the Bremer - Tully organization has never
over-produced, and as a consequence the
trade has never known of a case of “dump-
ing” during the slack season.

Testifying to the stability of the B-T
parts it is interesting to note that the toro-
style coils used in the Bremer-Tully Power
Six kit (which succeeded the Counterphase
Six kit) are now going in their third season
without any changes being made in their
design or principle, These coils, as well as
the tandem condensers, were developed for
the Counterphase Six. When the public urge
for power tube operation came, the kit was
changed only enough to embrace the use of
the new power tubes. Another point of in-
terest is that the single rotor condenser
which serves admirably for all types of cir-
cuits, is now in its fifth year of production
without any change being made. The fact
that this last named article has been cata-
logued for five successive seasons gives an
indication to the public of the permanency
of the Bremer-Tully line.

Those who derive their greatest enjoy-
ment from the hooking up of apparatus in
various circuits find the inductances found
in the Power Six kit may also be used in
other circuit arrangements. For instance,
th type TA torostyle answers for all cir-
cuits where an antenna and secondary wind-
ing are required; the TC torostyle with its
three windings serves for primary, second-
ary and counterphase winding circuits, while
the T4 is the most flexible of all, having four
windings for almost any circuit combination.

Building for permanency is again dis-
cerned in the case of the factory - built
Counterphase Eight. This popular receiver is
considered Bremer-Tully’s greatest achieve-
ment and one in which the listening public
is manifesting a great deal of interest. Using
a basic circuit which has been thoroughly
tried dut in kit form and which has been
endorsed by radio fandom, the makers of the
Counterphase Eight have produced a quality
receiver whose peer will be hard to find.

In the production of the B-Power Unit
the Bremer-Tully interests felt the public
was entitled to a power source which could
be depended upon to the limit. While the
unit was designed for the Six and Eight re-
ceivers, nevertheless it finds its application
in any drcuit in which a maximum voltage
of 150 and maximum current of 60 milli-
amperes is desired. Voltage control of the
unit is by fixed resistances which permit a
known voltage at all times. A simple plug-
in system permits variation of the overall
voltage to cover the operation ef any re-
ceiver up to a ten tuber,

Answering the demand of B-T fans for a
factory built receiver at a medium price,
and opening up an entively new field to the
dealer, Bremer-Tully is now marketing a
new Counterphase Six, which embodies some
of the essential features of the larger model.

Recently appointed
Assistant Sales
ager of the Bremer-
Tully Manufaeturing
Co., Mr. C. L. hSleitr!in-
will devote hia time
g:tdenler ualeﬂa. hﬂl"i‘;
t experience fits
?wa:ll for this task as he
was associnted for two
years with another set
munufacturer, and was
for several years a Dis-
trilct gglu Hnmf::r for
MAant turer
sthe - Fe Wi Mve of 3«1.:;1: washers and
spervisory chxrge of froners, His services
the Advertising, Pub- will undoubtedly prove
licity and Technical of considerable assist-
departments, ance to the dealer In his sales efforts.

The expansion pro-
gram of the Bremer-
Tully Manufacturing
Co,, has made neces-
sary the appointment
as Assistant to the
President, of Mr. F.
A. Hill who has been
for the past year and
a half in eharge of
the Editorial and
Technical departments
of Radio Age maga-

Radio Receivers

~ To tlle radio fan the B-T Trade-
mark signifies “something better.”
Personal experience has taught
him.

Back of this reputation is five
years of service to the radio public
— a period of time that has built
experience and prestige.

Whether it is a B-T socket, con-
denser, transformer or any of the
many other B-T products, you will
find incorporated therein the latest
advances in radio engineering.

Follow the recommendation of
the radio fan! He knows!

T
BREMER-TULLY MFG. COMPANY

520 B. Canal Stmlt Chicago, I

BY
POWLR SIX

Ty

B-T Power Bix— Farnished In Kit

Tell them that you saw it in RADIO




VARIO DENSER

Tane quickly — adjust accurately — eliminate
distracting noises—get correct tube oscillation
—with X-L, VARIO DENSERS in your elrouit.
Designers of all latest and best circuits speeify
and endorse them.

MODEL “N"—S8light turn obtains correst tube
oscillation on &ll tuned radio frequency eir-
euits, Neutrodyne, Roberts two tube, Brown-
ing - Drake, McMurdo Silver's Knockout, ete.
Capacity range 1.8 to 20 miero-microfarads,
Price $1.00

Model “G™

MODEL “G"— With grid eclips obtains the
proper grid capacity on Cockaday eireuits,
filter and intermediate frequency tuning in
heterodyne and positive grid bias in all sets,
Capaclty rangst

Model G-1 .00002 to 0001 M. F. D,

Model G-5 .0001 to 0006 M. F. D.
Model G-10 .0008 to ,001 M. F. D.

Priee ...

X-L PUSH POBT — Push it
down with your thumb, in=
sert wire, remove pressure
and wire is Armly held.
Vibrations will not loosen.
Releases instantly.

Price 16e
X-L PUSH POST PANEL—
Permanenily murisd in wnite
on black insulating panel. In
box ineluding soldering lugs,
raising bushings and screwa
for mounting, ets.

Price

X-L Push
Post

X-L Push Post Panel
Built the new LOFTIN-WHITE econstant
FREE wiring

coupled radio frequency eiremit.
dingrams showing use of this and other popu-
lar eircuits sent on request,

X1 Radio Laboratories
2428 Lincoln Ave. Chieago, Il

COILS MATCHED

Radio frequency coils ac-
curately matched for In-
fradynes and other sets.
What a difference this
makes. Only 35 cents per
coil. Send them to Labora-
tory of “RADIO,” Pacific
Bldg., San Francisco. We
also are inaposition to pur-
chase these coils for you.
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RESISTANCE COUFPLING
(Continued from page 30)
mfd. and fractional megohm leaks for-
merly in vogue. Condensers of this‘low
capacity can be obtained in mica for
approximately the same price as the 0.1
mfd. condensers in paper.

The objection to the small-condenser,
large-leak arrangement is the possibility
of “blocking” or choking up of the am-
plifier on strong signals. The new
CX-340 tubes, however, have such char-
acteristics as to minimize this tendency.
As long as the leaks are of high quality
and not more than the specified 2
megohms, difficulty due to blocking will
not be encountered. The higher the re-
sistance of the leak, the greater will be
the gain or amplification per stage. Thus,
aside from use of tubes with a higher
mu than formerly, the gain of the am-
plifier is also still further increased by
the use of higher resistance grid leaks.

The Tone Filter is a dual purpose
device. In the plate circuit of the power
tube are two currents, an alternating or
audio frequency current, which when
fed through the loud speaker, actuates
the speaker mechanism, and a heavy di-
rect current component, serving no use-
ful purpose in the speaker. By separat-
ing the a. c, from the d. c., and only per-
mitting the a. c. to pass through the
speaker, the tone filter prevents the
speaker from damage and improves the
tone-quality. With the CX-112 or Ceco
Type F tubes and even the CX-371 or
Ceco J-71 when the plate voltage does
not exceed 135 volts, the use of a tone
filter is not essential,

The Voltage Stages

Dividing a resistance coupled ampli-
fier into its two components, the voltage
and the power stages, we are better able
to consider the optimum design of each.
The customary arrangement for the
voltage stages is the use of two high mu
tubes, with coupling units in cascade.
While such a two stage voltage ampli-
fier will give considerably more ampli-
fication than the single transformer and
201A tube that it replaces in the ordi-
nary two stage transformer coupled am-
plifier, its use is recommended rather
than a single stage in order to permit
working with less radio amplification,
resulting in less noise pick-up and less
chance of distortion due to overloading
the detector tube,

The input circuit of any audio fre-
quency amplifier and particularly that
of a resistance coupled audio frequency
amplifier should contain an r. f. choke
and by-pass condenser, The value of
the r. f. choke will vary considerably
with the type of set used with the ampli-
fier. For instance, the ordinary tuned
radio frequency type of receivers will
require but a small choke, such as the
Samson No. 80, whereas a superhetero-
dyne, will generally require a large size
choke.
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In all cases the by-pass condenser
should be at least .0005 mfd. and not
over .001 mfd. in capacity.

By reference to Fig. 1, it will be seen
that the use of a .006 mfd. coupling
condenser with a 2 megohm grid re-
sistor, as specified here for use with the
new CX-340 high mu tube, will result in
amplification which very closely ap-
proaches theoretical perfection.

As the plate impedance of the CX-340
under actual operating conditions is in
the neighborhood of 150,000 ochms, plate
coupling resistors of somewhat higher
ohmic value must be used for the best
quality. For this reason the .25 megohm
units were selected. .

Another important point is the fila-
ment voltage. Rheostats with noisy con-
tacts and guess work settings (unless,
of course, an expensive voltmeter is also
employed), are no longer the only avail-
able means for controlling filament volt-
age. During the past year a new de-
vice, the filament “Equalizor” has been
perfected which requires no adjustment
but when connected in series with the
filaments of five volt tubes tends to
cause the ohmic resistance of the “tube
- Equalizor” to sv vary as the 4 bat-
tery becomes discharged as to keep the
voltage across the filaments of the tubes
well within the allowable limits for long
life and efficient operation.

The Power Stage

Either CX-112 or Ceco F or CX-371
or Ceco J-71 may be used in the third or
power stage. The 71 will give more un-
distorted power output than the 112 or
F tube and is recommended in all cases
except where extreme economy of plate
current is essential. The ideal combina-
tion is the CX-371 or Ceco J-71 with a
lamp B power supply unit such as the
Mayolian, as under such conditions high
voltage and current are just as available
as lower voltage and current.

When used with the CX-112 or Ceco,
Type F or the CX-371 or Ceco J-71 with
plate voltages under 135, an output de-
vice, or tone-filter is not essential for
the protection of the loud speaker.

As these specifications for coupling
condenser, resistors and “non-motor-
boating” filter circuit are followed in
the first two stages, the use of a phase
shifting grid impedance in the last or
power stage is not required.

The various parts necessary for the
construction of a resistance coupled am-
plifier embodying the essentials of good
design just described may be mounted
on a small piece of bakelite, or else upon
a wood base-board, The parts required
are few and inexpensive: 3 good sockets,
1 Lynch resistor kit, ¥ Eby binding
posts, 1 Samson r, f. choke, 1 Electrad
0005 mfd. condenser, 1 Electrad 1 mfd.
condenser, 1 bakelite panel, 7"x12", 1
Mayolian tone filter (where 180 or more
volts are employed on the plates), wire,
switch, screw, etc.




VITROHM RESISTORS

—in power supply units

1 SILVER-

MARSHALL
652 RESERVOIR B SUPPLY

Uses Vitrohm Resistor 507-64'

years of research and expe-
rience in the manufacture of
resistors is incorporated in

Vitrohms for radio.
VT ROBI SOFGAL There are available Vitrohms to

give you noiseless, dependable serv-
ice wherever resistance is indicated in
a current or power supply circuit.

Vitrohms do not age or change in
resistance valueafter use. Ten, twenty
or thirty years of constant use under -
all conditions are every-day records of
Vitrohms.

' RAYTHEON A-B.C
350 m.a. CURBENT SUPPLY UNIT

Uses Vitrohm Resistor 507-62"

and Vitrohm Rheostat 50763
Tmrott\

VITROHM .s?r-ete‘}

(Price®s
rice SAIF

QRS A-BC -

400 m.a. CURRENT SUPPLY UNIT

Uses Vitrohm Resistor 507-62°
and Vitrohm Rheostat 507-63

.;n 108 i
' T,mr.Ot'x
vln’m-m 507-627

= "'1‘

T T ThE

.

VITROMM ll:L“‘I 0 T3

RHEQSTAT . |
507-63 b 50716 VITQOI}N 50748
[FF ey

Peren H &

VitTOhms are “'pre-aged” wire

wound on porcelain
tubes and protected by fused-on
vitreous enamel for the permanent
protection of resistance wire and
terminals.

Per square inch of surface, Vitr-
ohms have greater watt dissipation
than any other resistor.

Send 15¢ for “How To Use Re-
sistance in Radio.”™ It contains many
circuits of interest to all experiment-
ers. Bulletin 507 describing Vitrohms
for radio is sent without c%xarge UPOML ., i by the Raythoon and
request. QRS Laboratories.

Ward Leonard/q';C Tic Company

Tell them that you saw it in RADIO

50716 and 50748

QR Sand RAYTHEON
85 m.a. CURRENT SUPPLY UNIT,

Uses Vitrohm Resistors

|
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BRACH
StormKing

LIGHTNING
ARRESTER ||

Over 2000000 Radios

are Now Protected
byBrach Arresters

Price i
Only

Like all Brach Arresters
the StormKing is backed
by our

$100 INSURANCE
GUARANTY

Electrify your Radio
with the Wonderful

BRACH

Conzrofrl

THE HEART OF THEPOWER PLANT

Over 75,000

usedwithin
First FourMonths

L.S.BRACH MFG.CQ

HMEMBER

NEWARK.N.J.  TORONTO. CAN.

MAHONEY'S HUNCH
(Continued from poge 32)
where. Have any wires come for him?”
The operator ran through his sheaf of
messages received.

“Don’t recall the name,” he said. “We
don’t have much business here and I'm
sure I'd remember the name. But you
can look for yourself.

Mahoney ran through the messages.
Inasmuch as “James Hanscomb” was
purely a mythical character, it was not
to be wondered at that he failed to find
such a message. But he did find exactly
what he wanted—a wire to Banjo Ed,
unsigned and from Martinsville, He
paused for a moment, memorizing the
words. The operator misinterpreted his
action.

“That’s the famous Banjo Ed that
sings over the radio,” he explained. “He
was in here just awhile ago . . . funny
old coot.”

“That so?” said Mahoney indiffer-
ently.

“Yeah—kicked because he says they
jump him around from town to town.
Guess the old boy likes to sleep in a
haystack. . . .”

He chuckled. Mahoney
shortly.

“Guess there’s no trace of my man,”
he said. '

“Reckon not,” said the operator. “I'll
keep an eye out. Stayin’ at the hotel?”

“Yes,” said Mahoney. “You can get
me there.”

Back in his room at the hotel Ma-
“honey jotted down the memorized words
of the message. He knew quite a bit
about codes and from the lack of sig-
nature he had no doubt in his own mind
but that it was from Jake Dallas. Keller
he figured might be a gang member, but
he doubted this because Jake would not
be fool enough to use the name. No—
the whole message was a blind. Jake
was no fool. Mahoney studied the
words.

Finally he tried the first letters of the
words—"“Pinkton.” Had he heard that
name somewhere? He grunted, folded
up the paper and went downstairs.

“Town named- Pinkton around here
anywhere?” he asked the clerk.

“Oh, yes,” replied the clerk. “It’s
twenty miles or so west of us—the
classiest little burg in the county—
paved streets and all that kind of stuff.
You bet—Pinkton’s some city. We run
a bus over there every four hours.”

Mahoney swallowed. It had been a
chance shot and it had hit the target.

“Thanks,” he said. “Guess I'll go
look it over. Pretty good town, eh?”

The clerk waxed enthusiastic. Pink-
ton it seemed was the county’s major
pride and joy. As he talked, Mahoney
began to understand a lot of things, such
as the meaning of Banjo Ed’s presence
at Owen—a safe place to receive a mes-
sage, orders, instructions. Mahoney’s

nodded
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respect for Jake Dallas grew. No won-
der he had been hard to catch when he
worked out details to that degree. Men-
tally Mahoney began to gather up the
threads

Banjo Ed did his stuff in Owen that
night and even Mahoney had to admit
that he was all that had been claimed
for him as an entertainer. He sang, told
stories, did tricks with his banjo and
for an hour kept the radio world within
range of the station enthralled. But not
for a moment was there any indication
of an attempt to send a communication
over the air. Mahoney listening in front
of a radio store, turned back to his
hotel, not the least disappointed. Things
were working out as he had figured.

Late that night Mahoney suddenly
checked out of Owen and made a fast
run to Pinkton in his battered flivver.
He signed his name on the Palace hotel
blotter there and hunted up a breakfast.
It was around noon that Banjo Ed came
tramping into Pinkton and went directly
to the broadcast station of the Chamber
of Commerce, WXAI. There he talked
for some time with the man in charge.
Mahoney sitting on his spine in his fliv-
ver, saw them shake hands and Banjo
Ed left and disappeared into a cafe.
Mahoney climbed out of his car and
went into the station.

“Who was that guy with the banjo?”
he asked. “I've seen him somewheres.”

“Oh, that was Banjo Ed—the famous
Banjo Ed,” said the man in charge. “He
was coming through and offered to put
on some stunts tonight. They say he’s
a knockout. I’ll sure be glad to get him.
It will be a big feature.”

Mahoney thanked him and went out.
He chuckled to himself at the thought
of just how big a feature Banjo Ed was
going to be to Pinkton.

This time, when Banjo Ed came out
of the cafe, Mahoney ‘tailed” him
closely, keeping a sharp eye on his
movements, His suspicions verified
themselves. Ed was after information
concerning the First National bank. A
question here and there, a study of the
wires in and out, a squint at the uni-
formed policeman on the downtown beat
—all done, adroitly, quickly, but all old
stuff to a sleuth like Mahoney who knew
his business, There was no doubt about
it. Banjo Ed was lining up a “job.”

Mahoney heard Banjo Ed’s second
concert at the hotel where he had reg-
istered. In keeping with its progressive-
ness, its one bell hop and initialed
towels, the hotel had a first class radio
set. People dropped in during the eve-
ning, picked out comfortable chairs in
the lobby and listened. This particular
night word of Banjo Ed's presence in
town had gained wide circulation and
the lobby was crowded. Mahoney found
himself sitting beside a long, lanky red-
headed youth who chewed gum rapidly

(Continued on page 78)




BROADCAST WEEKLY'S

New Log and Call Book

Just Off The Press Revised June 15, 1927
Contains All The New Station Assignments
Features of this New Log and Call Book:

1‘
2.
3.

Handy size 4 x 6 inches.
Printed on Bond Paper.

Alphabetical list of all U. S. stations, giving the call letters, meters,
kilocycles, Iocation and space for three dial settings. ,

Alphabetical list of all U. S. stations, giving the call letters, meters,
kilocycles, owner and location, and power.

Complete list of all U. S. stations arranged by meters and kilocycles.
Geographical list giving the location of stations by states and cities.
48 pages are devoted to the above information. No advertising.

HERE ARE SAMPLE PAGES (approximately one-half size).
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Broadcast Weekly Publishing Co., Inc.,
416 Pacific Building,
San Francisco, Calif.

Gentlemen: Enclosed herewith is 25 cents for which please send your new Call & Log Book.
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State_....:: e

Tell them that you saw it in RADIO




SM Specified for
the Infradyne

The remarkable tone quality of the new 1927 Infradyne depends wholly
upon S-M 220 Audio transformers. Infradyne engineers spent months in lab-
oratory research perfecting the selectivity and sensitivity of the new set to an
uncanny degree. Nevertheless they knew that their success would turn to
failure if they failed to use the very finest audio amplifier to preserve and
enhance the Infradyne’s tone quality.

S-M 220 transformers were specified and used in all models, for Infra-
dyne engineers knew from their laboratory records that S-M audios were not
only the finest, but were ideally suited to the new Infradyne. Vitally im- -
portant factors were the 5,000 cycle cut-ofi of the 220’s which helps to render
Infradyne reception on the weakest signals free from noise and hiss.

Laboratery tests upon end have proven the unquestioned superiority of
S-M 220’s for audio amplification. Designers of new 1927 circuits know this,
and in almost every set where no expense is to be spared in obtaining realistic
reproduction, 220’s will be found.

The new Infradyne, the Aerodyne “Four,” “Five” and “Six” circuits,
the new Benjamin receiver, Citizens Super, Radio News Super, Radio Broad-
cast Improved Silver Super, and many others not yet announced depend
on 220’s.

Many broadcast stations know the worth of S-M audio transformers and use them in their studio and
line amplifiers—WCAE, WEBH, WCFL, WBBM, WTAQ, KGDJ, WLBF, for instance, while WCFL (Federa-
tion of Labor station) checks all transmission with monitoring equipment employing 220’s and 221’s — their
test for perfect transmission.

No matter what set you build, it will give more realistic quality with S-M audio transformers. If most
1927 circuit designers use them, and experienced broadcasters depend on them, that’s proof you can’t find any-

thing better!
For A. C. Tubes

For the new A. C. tubes, Silver-Marshall offers a new Universal filament transformer, a new 5 prong UY
and CY socket, and other power equipment.

Type 325 Filament Lighting Transformer, for operation from 105 to 120 volts, 60 cycle mains, is.provided with
three independent low voltage secondaries. The first will operate up to twelve UX-226 or CX-326 or equivalent
tubes (1.5 volts maximum). The second will light six to eight UY-227 or CY-327 or equivalent heater tubes
(2.5 volts maximum), The third winding (with center-tap) will operate three 210 or equivalent 7.5 volt tubes,
or six 112, 171 or equivalent 5 volt tubes. Price, in uniform S-M Shielded case, with cord and plug, $8.00. *

Type 512 Moulded Bakelite Socket will accept all new 5 prong tubes such as UY-227, CY-327 or equiva-
lent tubes. Type 512 has % in. greater diameter than 511 standard socket, but because of same mounting hole
centers, may replace 511 sockets in present sets where desired. Price, 75c. .

Type 330 Power Transformer, provided with one 600 volt center tapped secondary and 7.5 volt filament
winding is ideal for new UX-281 and CX-381 or equivalent high power rectifiers, for it will furnish 110 milli-
1mperes Or more in continuous operation. It is also suited to new CX-280 and CX-380 medium power full wave
rectifiers, (or Q.R.S. 85 M.A. or equivalent gas rectifiers) and will furnish 300 volts to each plate of these or
similar tubes, at 125 milliamperes in continuous duty. Type 329 transformer with two 200 volt secondaries, is
normally recommended for these tubes for 220 volt output. Price $9.00 each.

Type 331 Unichoke will provide excellent filtration up to 125 M.A. at from
200 to 600 volts using but 7 M.F. of filter capacity because of its selective tuned
circuit which completely eliminates the fundamental 120 cycle hum in rectifier
output voltages. Price $8.00.

Type 230 and 231 Push-Pull Input and Output Transjormers are the only
means of attaining truly realistic reproduction at high volume, using 112, 171 or
210 tubes. Price $10.00 each.

76 < Tell them that you saw it in RADIO




SM Realism in

Reproduction

In June 1926, over a year ago, Silver-Marshall, Inc.,
cast a bomb-shell into the field of audio reproduction
with the now famous 220 audio and 221 output trans-
formers—today the largest selling and most popular high-
grade audio transformers,

S-M engineers had designed 220’s and 221’s in direct
contradiction to the general engineering dictum that “per-
fect” audio amplifiers would give “faithful” amplification
which would result in perfect quality of broadcast recep-
tion. Their analysis had disproved this belief — they
knew that 220’s, designed with a rising low frequency
characteristic and 5000 cycle cut-off would, in an ordi-
nary receiver, with ordinary loud speakers and broadcast transmission, give truly realistic sound recreation.
Today, the S-M ideal is substituted by advanced engineers for the old one of theoretically “perfect” this and
“faithful” this or that—and realism of reproduction is demanded.

And exactly as S-M engineering lead a year ago, so it leads again, with the new Unipacs, power amplifiers
that added to any set will recreate broadcast programs with astounding realism.

Why? Simply because the larger models, having many times the undistorted power capacity of other power-
packs, can give fullness, body and brilliancy to a reproduced program utterly impossible with ordinary amplifiers.

That’s why a Unipac is recommended for Infradyne owners who want the most — that’s why editors and
authorities hearing it for the first time are positively amazed. Mail in your name and get the whole stery—it
will tell you how to really improve your present set or the one you’re going to build.

112 K C Long Wawve Time Signal Amplifier

Type 440 amplifier designed for reception of standard NAA time signals by jewelers and other observers,

is a specially sharply tuned and extremely sensitive unit. The copper housing contains three individually shielded,_

tuned R. F. amplifier stages and a detector with all necessary leads brought out.

Each unit is positively and accurately matched in the S-M laboratories to exactly 112 kilocycles. The 440
is the only complete, pre-tuned long wave amplifier available, and is a far more sensitive and sharply tuned ampli-
fier than could be built from individual transformers.

Send for data. Price $35.00.

SILVER-MARSHALL, INC.

852 W. JACKSON BLVD.
CHICAGO, U. S. A.
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Automatic

Snap the filament switch on your set and
the trickle charger is automatically discon-
nected and the B-eliminator connected to
the house current — that is, if you have a
Jewell A-B Relay. Your set is ready to
tuse m without the bother of changing the
several connections by hand.

When the filament switch is snapped off, a
reverse of the above operation takes place.

The Jewell A-B Relay is very convenient.
Wheite us for special circular No. 1023.

A-B Relay
The A-B Relay is very compact and will
not imlerfere with normal opertion of any
seb. It comsisis of e low resistance magnet
placed inm series with the filament and
A-battery ond ociwating special comiacis.

Jewell Electrical Instrument Company

1650 WALNUT STREET, CHICAGO
“27 Years Making Good Instruments”

| neath. Ventilating holes in gides and

 WESTERN TRANSFORMER COMPANY

Metal Cans for‘tbe new
ABC Eliminator

Sheet steel cans, with steel base-
plate, exactly as specified by G. M.
Best im this issue, shipped direct
from the factory. Cans are of best
grafle 20 gauge steel, riveted at all
joinis, and finished in handsome
baked emamel. Baseplate has flanged
edges, so that wires can be run under-

lid provide adequate protection
against overheating of parts. Ideal
for any type of ABC eliminator, and
absolutely fireproof.

Price $5.00, f.0.b. factory at Oakland

618 EAST 11th STREET OAKLAND, CALIF,

8

(Continued from page T4)

and regarded the assembled gathering
with a speculative eye. Mahoney
sensed instantly that he was more or less
of a stranger to Pinkton like himself.

“Live here?” he asked casually, while
they waited for WXAI to come on the
air.

The red-headed one grinned.

"“Not me,” he said. “M’ folks do. I
come up from the Gulf and visit 'em
once in a while. I'm a ship op . .. at
sea most of the time. But I get a kick
out of this—watchin’ these hicks and
their radio. Here I work with it all the
time and yet when I hear they got a set
here—I breeze over. Ain't it a kick? In
the blood I guess.”

Mabhoney laughed. He thoroughly un-
derstood the feeling. In his own case,
it was the red and green lights of a rail-
road yard . . .

WZXAI cut in at that moment and the
program came on—the usual small town
program of musical and vocal numbers.
Then the announcer broke in to say
that he had a surprise, and introduced
Banjo Ed. The entertainer was in good
form that night and he put on a good
show.

“Say—that bimbo’s good,” whispered
the red-headed youth in Mahoney’s ear.
“He’s got a line I ain't. ...”

He broke off and a peculiar expres-
sion came over his face. He stopped
chewing and scowled at the radio set.
Finally he turned and stared at Ma-
honey. The latter was conscious of a
rising excitement.

“What'’s the matter?” he asked quick-
ly.
“Well, 'm damned,” said the red-
headed one. '

He grabbed for his pockets and
brought out an envelope and a pencil.
On the back of the envelope he began to
write rapidly. Mahoney read over his
shoulder.

“, .. one watchman . . . six harness
... no rattle . . . dead after nine . . fone
office across street . . . Jensen vaults . . .
about sixty grand. ...”

The red-headed operator swung on
Mahoney.

(Continued on page 80)

Pacific Coast Headquarters

for

MAGNET WIRE and WINDINGS

274 Brannan St.

A. S. LINDSTROM CO.

324 N. San Pedro St.
Los Angeles

95 Connecticut St.

San Francisce Seattle

221 8. W. Temple
Salt Lake City

DUDLO MANUFACTURING CORPORATION FT.WAYNE, IND.
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‘T/)eyt

stand the surges

—/JU00 -

——

PARVOLT

WOUND
CONDENSERS

Are specified most fre-
quently in circuits where
gervice is hard and only a
good condenser can stand
up.

Use the proper Parvolt
Wound Condensers in the
filter circuits of current
supply units and know that
all condenser problems are
completely eliminated.

Parvolt Wound Con-
dengers are made for three
maximum service voltages:
Type A— 400 V. d.c. con. duty

Type B— 800 “ ¢ “
. Tm 0——1000 e " a“ “

THEY STAND THE SURGES

Made and guaranteed by

ACME WIRE COMPANY

NEW HAVEN, CONNECTICUT

SARGENT'S NEW
INFRADYNE MANUAL

Is now ready for
Immediate Delivery

¥

Order your copy now
by sending 25c¢ in coin or
stamps to

“RADIO"

LET US BRING YOUR

lize on the DeLuxe Model of the Bargent- Infradyne, ) recelver Is
acknowledged to be the eutstanding set of the 1927 sesson. Our own experience with the
set convinces that It is destined to lead the radio fleld for many years e Im oumr

’ NoTE &m-mmm“mm#m—m‘.ﬂhmmnu
vy earton or woeden box. shipped bex, serew
basebonrd te the inside of the box. Ship 3 -

Containing only specifled
Iaboratory-iested and ma to the
ers. Full instructions mecompany each
BARGENT-RAYMENT KIT,

INFRADYNE
KITS

INFRADYNE BLUE PRINTS—$1.00 per set, postpaid

RADIO SERVICE COMPANY

357 TWELFTH STREET, OAKLAND, CALIFORNIA

433 Pacific Bldg.,San Francisco |

DIRECT FROM FACTORY TO YOU

Westem‘ Power Unit

LR

Ample power for
171 tube.

Two voltage
controls.

No ham.
No distortion.

Full wave recti-
fication.

Why be troubled with batteries when you ean now bay

m%wuﬂnlﬂ#orlm%hﬂ!tkwludm
estern Power 2 gquality product throug

finest materials, absolutely guaranteed te give complete lltlll‘;::.ﬂ:l. :: ;f.ﬂm.y

refunded. ANY SET
ormmm q 'r}on THE LIGHT %:

Mail the Coupen Today

Bhipped same day order recsived.

- S S o yoltand By mem
Batersed b7 e Suliration Lo el s ek
seis from ome te tem tmbes. Tamea
Addiress
City _Binte.
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RADIO SERVICE
METERS and
EQUIPMENT

A Complete Line for
Manufacturers,
Dealers, Consumers

B ELIMINATOR
VOLTMETER

A mew pensitive voltmeter,
for regular dealers’ service
work a8 well as for laboratory
and precision measurements.
Resistance 1,000 chme per
volt. Provided with two scales
—0-100 volts and 0-500 volis,
covering the entire range of
ordinary B-Eliminator and
Power-Amplifier work.

Prices:
HOYT Btandard B-Eliminater Volt-
meter, 0-100 and 0-500 srolts, $23.00.
Swpplied om gpecisl order with sddi-
:iwui scale, either: 0-10 volis ¢v 0-100
ma. af §32.50.

Bend for Price List P-§

Neq;J

HOYT SERVICE

SET TESTER

This new HOYT instrument makes all con-
tinuity tests on any Radio set and gives instant
readings of the filament and plate voliages on
any tube, the plate current, and a test of grid
connections. It may be uned in addition as an
accurate tube tester.

Equipped with pr maving coil welt-
meter, resistance, 1,000 ohms per wolt, with
knife-edge pointer highly damped, and 3.inch
hand calibrated, 3-range scale—0-10 snd 0-500
volts, and 0-25 M.A. Equipped nlso with exter-
nal binding posts, and rubber covered leads
with prods, for external tests of batteries amd
B-Eliminators. Dimensions: 9 by 7 by 8% in.
Cased in finished hardwood box with cover and
leather carrying handle.

Price, plete with Adapt $680.00

A COMPLETE LINE

HOYT makes a complete line of meters for
every Radio use—Service Set Tester, B-Elim-
inator Volimeter, Direct Reading Tube Tester,
Counter Tube Tester, Miniature Galvanometer:
Pocket Meters in all types, for battery testing;
Radio Set Panel and Tip-in Meters, for fila-
ment plate voltage measurements; Milliam-
meters, Hot Wire Ammeters and A. C. Instru-
ments from 2-inch in diameter ap.

Send for booklet
“HOYT METERS FOR RADIO.”

At
Booth 14

BURTON-ROGERS COMPAN

BOSTON

SOLE SELLING AGENTS MASS.

Here'sa
beautiful
cabinet at a re-
mar] price made pos-
sible only by our tre

endous production. Itis
:nn]iq y?nu can’t match 7V x 187 x 107
a1 twice the price. ;,'gi,‘i%
3 x x
The Cabinet is made of 77 % 26" x 10”

selected hardwood with
three coats of lscquer, all

1

SouthernTo
Manufacturers

0.Inc.
ory N.C.

«« METERS -+«

WE REFAIR THEM
REGARDLESS OF MAKE

Voltmeters, Ammeters,

Ea. Wattmeters

|' 218-221-223 Natoma Bt.

E&nl"nudlﬂ|
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(Continued from page 718)

“Say—what de you know about
that?” he demanded excitedly. “Well—
that’s a new one on me. . ..”

Mahoney sank his fingers in the
other’s arm.

“Where did you get that stuff you
wrote there?” he demanded.

“Banjo Ed,” said the other. “He's
doin’ it on his banjo—you know on the
strings. It sounds like he is playing an
accompaniment but he ain’t . ., . he’s
shootin’ Continental code. It’s a bum -
fist but I can make it . . . well, what do
you make of that?”

Banjo Ed at the moment was singing
a low crooning southern melody—such
a one as calls for an irregular, strummed
accompaniment which might mean any-
thing or nothing—the strings just
touched now and then.

“He cuts in on the Continental about
every two or three measures and he'll
tum-tum along and it don’t mean any-
thing. Can you beat it?”

Mahoney jerked the youth’s sleeve.

“Come with me and keep your mouth
shut,” he commanded.

There was a tone of authority in his
voice that caused the other to stare at
him in amazement. But he rose im-
mediately and followed the detective
into a quiet part of the lobby. There
Mahoney cupped a badge in his hand
so the other could see it.

“Come with me,” he said and led the
way to the elevator. ’

Nothing was spoken until they
reached Mahoney’s room. There the de-
tective locked the door and turned on
the red-headed one.

“Were you in the world war?” he
asked.

“Sure was—army intelligence, signal
corps. . ..”

“That’s enough for me,” snapped Ma-
honey. “I'm Jerry Mahoney of the
Bankers’ Association. I'm after the
Dallas gang. You know who they are.
I want your help. Are you with me?”

The red-headed one hitched up his
belt, and shifted his gum,

“I'll say I am,” he said. “I’'m James
Henry McNulty Wallace, otherwise Bud
to my friends. What'’s the dope?”

“Well, Bud—do you want some ex-
citement?” asked Mahoney.

The other’s face lighted.

“Fellah;” he said. “I'm famined for
action.”

Mahoney handed him a cigar and
kicked a chair within reach.

“I'll translate that stuff you copied,”
be said. “One watchman you can get.
Six harness means six uniformed cops.
No rattle means no burglar alarm, Jen-
sen vaults are a special type of vault
that are easy to get into. Sixty grand is
sixty thousand dollars, . , .”

“A stickup?” broke in Bud Wallace.

(Continued on page 86)




The Improved

T ~

Code No. U-16

Aero Universal Tuned Radio Freq

Aero Universal Coil

Aero Universal Tuned Radio Frequency Kit

Kit of 4 Coils (for Improved Aero-Dyne)

Kit consists of 4 twice - matched units; one AERQ Antenna In-
ductance with variable primary and three AERO Universal Radio
Frequency Transformers.
new 240 tubes, and the new A. C. tubes.

Tuning range—below 200 to above 5560 meters, for use with .0005
mfd. (500 mmf) Condenser.

A kit that will make any circuit better in selectivity, tone and
range. Will eliminate losses and give the greatest receiving effi-
ciency. Each Kit carefully matched at both ends of the broadcast
range before packing.

For .0005 Condenser, Code No. U-16. List price..................$16.00

NOTE—The Improved Aero-Dyne Circuit eomprehends the use of .0006 mfd. (600
mm{) condensers. We urge steadfastness to these recommendations. If, however,

Adaptable to 201A, 199, 112, also the

a like kit is desired for other purposes, to use .00085 condensers, the same may

be procured by ordering Code No, U-168.
For .00035 Condenser, Code No.

uency Kit

Kit of 3 Coils (for Aero-Seven)

Consists of 8 twice-matched unita; three AERO Universal Radio Fre-
Coils are wound on bakelite skeleton forms, as-
suring 95 per cent air di-electric. Tuning range from below 200 to above

quency Transformers.

550 meters. Uses .0005 mfd. (500 mmf) Condenser.

Adaptable to 201A, 199, 112, also the new 240 tubes and the new A. C.
tubes. Each Kit carefully matched at both ends of the broadcast range

before packing.

For .0005 Condenser, Code No. U-12. List price, Kit of 3..............$12.00
NOTE—The Aero-Seven Circuit comprehends the use of 0005 mfd. (500 mmf) condensers
ganged. We urge steadfsstnesa to these recommendations, If, however, a like kit is
desired for other purposes, to use .00085 condensers, the same may be procured by o

ing Code No. U-128.

For .00035 Condenser, Code No. U-123. List price, Kit of 3............ $12.00

Aero Universal 3-Circuit Tuner
In the form of a 8-circuit tuner, this AERO Coil

will improve any circuit.
8-circuit regenerative set is

AERO Universal Coil.
For

Aecro Radio

Frequency
Regenerative
Kic

An indispensable kit
consisting of an
AERO Universal
Radio Frequency
Transformer and an
AERO Universal 8-
eircuit Tuner.
Any set built along
these lines can ba
made much more
efficient by substi-
ting this set of

Code No. U-95

tu
AERO Universal Coils. Uses two .0006 mfd. (500 mmf)
condensers.

Uz:.onlr 201A, 112, and 192 tubes snd the new A. O.
tubes,

ndenser. Code No.

List priee.
Aero Universal Antenna

Coupler

A highly efliclent low - loss antenna
coupler, with wvarinble primary. In-
corporates the famous AERO Uni-
versal Coil principles. Uses a .0005
mfd. (600 mmf) condenser.

Adaptable to 201-A, 199, 112, also the
new 240 tubes, and the new A. O,

tubes.
Y For .0006 Condenser. Code No.
U-96. List price $4.50

.0005 Condenser, Code No. U- 55. Li
For .00035 Condenser, Code No. U-553. List price..

With this 8-circuit tuner, the efficiency of the

greatly increased

because of the low-loss characteristics of the

&

List price.

NOTICE

Aero Universal Coils are
mlso furnished for use
with .000856 condensers or
00027 condensers. Inour
ikiu, however, we recom-
mend coils for use with
the standard 0006 con-
densers.

to tune with .0006 and
00035 condensers have
indicated two different
channels of popularity.
To avoid confusion, have
your orders carefully
made out. ‘The distin-
guishing mark iz in the
Code Number. You will
observe that in the Aero
Universal lins the figure
“Three"” appears at the
end in all eode mumbers
where coils to tune with
00036 or .00087 conden-
sers are desired. Where
there is a fallure on the
order to stipulate code
numbers, eoils to tune
with 0005 econdensers
will be shipped.

Demands for inductances|

]
U-163. List price................$16.00

P IMPROVED-UNIVERSALSUPERSCNS Lo
ERO-COILE
=

-

Code No. U-12

Adaptable only to 2014, 199, 112 or the new
A. C. tube.

Equipped with varjable primary for governing
the selectivity of the Circuit. For use with a
0005 mfd. (6500 mmi) Condenser.

Each Kit carefully matched before packing.

$5.50
5.50

Aero Universal Wave Trap Unit

This makes an excellent wave trap due to the
low distributive eapacity and the low high fre-
quency resistance of the AERQO Universal Coil
Such a wave trap will be a tremendous aid to
you in the elimination of bothersome interfer-
ence.

-Can also be used to make nuy crysial set mure
efficient, as this is the world's ideal eoil for
increasing the power and range of a crystal
receiver which must depend entirely upon con-
serving the energy collected by the antenna.
Uses 0006 mfd. (500 mmf) condenser.
Adaptable to 201A, 199, 112, elso the new 240
tube, and the new A. C. tubes.

For. .0005 Condensers. Code Ne. U- 4. List price..............54.00
For .00036 Condensers. Code Ne. U-43. List price.............. 4.00
Ilustration at right shows the widely advertised Radio News
Wave Trap using Coil AX 45, Aero Universal
Coil, Code No. U-963, may be used at same price
and is in eompliance with all other essentials.

Cholke Coils

Three new, highly efficlent. choke
coils are to be found in the
Aero line, each designed to
#erve a gpecifie need, rather than
relying upon one of general con-
struction to give an average
service ih all fields. One is the
Aero Choke eoil for Tuned Radio
frequency purposes; another is
of specinl winding to eare for
very high frequencies in the
Short Waves, and still another
is designed for transmitter pur-

Code No. U4

For 00036 Condenser. Code No.
U-868. List price....m... 4.50

Code No. U-56

1768-1772 Witson Ave. -+ AERO PRODUCTS, Inc. - chicago, m.

v

Radio News
Wave Trap

poses on Short Waves, The list
price on each is $1.50.
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GQ)E’LL all get a lot more satisfaction
out of radio r set owners, dealers and
manufacturers » when we stop expecting
the impossible.

ers be

SENSIBLE
about this

SOCKET
POWER

- question
(

Based purely on research and experience,
MAR-CO has come to the conclusion that...

—there is no such thing as a
“good, cheap eliminator”. . .

cither A" or “B(”. And the readers
of "RADIO" know that dealers, as well.as -
manufacturers, have already spent plenty
of money to find that out.

But MAR-CO also knows that set owners
everywhere demand more permanent, more
dependable power sources than they have
had in the past.

In line with this viewpoint MAR-CO is
announcing three A. C. power devices:

—a socket “4” power, using Raytheon
cartridges, at $60.

—a socket ““B(” power, giving all the
neceded exact voltages, at $55.

—2a “DRY storage battery charger and
power control, at $12.50, with renswable
cartridge rectifier.

And as the maker of both eliminators and
chargers, MAR-CO’s advice on their proper
usec is entirely unbiased ...

To the set owner who wants complete
freedom from batteries, permanent un-
varying power » MAR-CO offers “eA”
and ““B(™ socket powers.

These two devices are splendidly made -
purposely designed to give the exac
output desired under varying conditions.
Handsome and rugged in appearance, they
have the reserve strength to merit your
whole-hearted confidence. With each one,
MAR-CO gives a4 year's guarantee.

MAR:CO
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@F COURSE, the man who wants such
dependable quality in socket-powers must
be prepared to pay what good equipment
costs,

But the point is this ...
Without charginga guality price, MAR-CO
knows no wayofbuildingasocket-power
that can carry a MAR-CO guarantee.

And to the set owner who does not want
to spend the price of good “eliminators”,
MAR-CO's advice is this ...

Den't buy ANY eliminator. Instead,

rely upon heavy-duty dry cells for “B(™”

supply, and upon a storage battery and

well-designed charger for “cq" supply.
With the right charger, this combination
is a thoroughly satisfactory source of enjoy-
able reception, at low cost.

And MAR O also offers the right charger.
Small and compact, it is entirely free from
liquids of any sort, tubes, or noise. Italso
provides complete automatic “cA, ‘B and
(" power control. The rectifying clement
isa“Dry Rex"cartridge, guaranteed for 2000
hours, and then replacable at slight cost.
This, then, is MAR-CO's advice, a stand
which can only receive commendation
from engineering authorities . ..

Either spend enough for good socket-
powers, or else rely on batteries and a
MAR-CO DRY charger.

To Dealers

who share this sensible view of the power
situation, MAR-CO extends hearty coopera-
tion. If you want to build yoxr business
on permanent customer satisfaction . . . if
you want to sell equipment that makes
good on your promises . . . if you want
profits + not grief . . . then build with
MAR-CO. Get the complete details of this
worthy socket-power line. Write today to
Martin-Copeland Company, Providence,
Rhode Island.

MARCO

R
HIGHLIGHTS

There is no such thing as 2 “good
cheap eliminator.”
W

As the maker of both socket-powers
and chargers, MAR-CO’s advice on
their proper use is entircly unbiased.

¥
. Better to put off buying ANY
socket-powers than to buy poor ones.

A\
The set-owner who is prepared to

pay what good equipment costs ¢ «
will select MAR-CO Socket “eA”

power and Socket “B(” power.
A\

The set-owner who wants enjoyable
reception at Jow cost » will best rely
on batteries and a2 MAR-CO
“DRY charger.

A\

This is the sensible attitude toward
socket-power » it leads to enjoyable
reception instead of grief.

A\
MAR-CO

radio power _supply units

SOCKET “e4” POWER
SOCKET “B(” POWER

‘DRY CHARGER

with renewable cartridge rectifier
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SANGAMO

MICA
CONDENSERS

CAPACITIES

and PRICES
0.00004 0.001
0.00005 0.0012
0.00006 0.0015 | o
0.00007 0.00175 L
0.00008 0.002
o.ooog}z 0.0025
0.00
Qa0 00035 b 6oe
0.000175 \40e, 0‘004 -
0.0002 *
0.00025 0.005 70c.
0.0003 0.006 85¢.
0.00035 0.007 90¢.
0.0004 0.0075  95c.
0.0005 -0.008  $1.00
0.0006 0.01 115
0.0007 0.012 1.20
0.0008 0.015 1.25

With Reslstor clips, 10c extra

SANGAMO
Accurate
Radio Parts

We Recommend Parvolt Wound Condensers

SANGAMO ELECTRIC COMPANY

SPRINGFIELD, ILLINOIB

§336-1

Intermediate Transformers
MATCHED

Gmilr-ﬂmlm“nht?m
“peak” the Intermediate transformers your
super. Proper fixed condensers will be attached.
This entire service for §2.50. Condensers extra.

Laborstory of “RADIO,” San Franciseo

Make Any Good Receiver .
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E(.=.

TUBES ™&r™

Jiijt

ABC SOCKET POWER
(Continued from page 28)

coil. This is the only piece of apparatus
not furnished with the kit, so that those
who already have Browning-Drake sets
wired for parallel filament operation can
easily re-wire them with practically no
additional expense. For complete con-
structional details, it would be best to
obtain one of the Browning-Drake con-
struction booklets, which are especially
useful for the novice who requires more
details than could be given in this lim-
ited space.

-

LIET OF PARTS FOR BROWNING-
DRAKE RECEIVER

2 National tuning units—Colils, condensers
and dials,

1 Browning-Draske foundation wunit-panel
and subpanel, drilled, with sockets and
grid leak mountings.

1 National impedaformer (Ist stsge).

1 National impedaformer (3rd stage).

1 .1 mfd. Tobe condenser, special type.

3 .001 mfd. Tinytobe fixed condensers.

1 0068 mfd. Tinytobe fixed condenser.

1 .00007 mfd. Tinytobe fixed grid con-
denser.

1 Yaxley filament switch.

1 Yaxley 30 ohm rheostat.

8 Eby binding posts (Ant, A plus, A,
Bi5v, B amp, C—, two blanks).

1 Precise Midget 0001 mfd. variable con-

neer.
1 Browning-Drake 33 ohm resistance car-
tridge.
1 Browning-Drake balancing or neutraliz-
ing device.
3 Resistances (.1 meg., % meg., & meg.
Electrad or Lynch).
1 National Tone Filter (when type 371
tube is used).
Miscellaneous lugs and bus-bar wire.

Testing

ESTING the power plant is a sim-
| ple matter, since there are very

few adjustments. Obtain an am-
meter having a scale of not over 1% am-
peres, and connect it directly across the
minus and plus 4 leads from the resist-
ance group. Turn on the current supply,
and the ammeter should read between
.25 and .3 amperes. Adjust this current
flow to about .25 amperes, either by
means of the 150 ohm resistance, in the
case of Combinations 1 and 3, or by
changing the value of the mazda lamps,
in Combination 2. 40 watt lamps will
normally be right for this circuit, but if
the current is too low, substitute a 60
watt lamp for one of the 40 watt size.
Do not use a 25 watt lamp, as it is not
designed to carry more than .21 ampere.
When the filament circuit is roughly
set in adjustment, connect the filament
leads to the receiving set, insert the
tubes in their sockets, and again place
the ammeter in series with the 4 leads,
adjusting the current to .25 ampere.
Connect the B voltage taps, the 5 volt
a, . leads to the power tube, and place
a voltmeter across the minus A and plus
180 volt B terminals. While the volt-
meter will consume quite a few milli-
amperes, it will give a fair indication of
the condition of the circuit, and if the
voltage is very much above 180, the re-
sistance in the power rheostat should be
increased until the voltage is reduced to
the proper value.
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If the circuit of Fig. 4 is used for the
power plant, the variable resistance in
the 45 volt tap should be adjusted so
that a reading of 41 volts is obtained
using the ordinary 150 volt low resist-
ance voltmeter, This will allow for a
slight drop in voltage due to the current
consumed in the meter, and the actual
voltage will rise to 45 volts when the
voltmeter is disconnected.

The only adjustment to the receiver
will be the neutralizing sondenser in the
r. f. amplifier circuit. This condenser
consists of a metal disk with worm ad-
justment, which is broughf close to the
antenna coil windings, so as to introduce
a capacity between the r. f. tube plate
and the low voltage end of the antenna
coil. This condenser should be adjusted
so that when a station is being received,
and the tickler has been advanced until
the detector is oscillating, with resulting
high pitched whistle, the volume of the
whistle but not the pltch is changed by
varying the .0005 mfd. condenser shunt-
ed across the antenna coil.

TROUBLE SHOOTING
(Continued from page 29)

method is described herewith that
has met with great success. First
procure a tube base of the type used in
the receiver. From this bring out four
leads. These are easily soldered into
the prongs and run to their respective
positions on a socket that will fit the
power tube you intend to use. Break
the grid lead and add whatever bat-
tery is necessary to provide the correct
bias. The same is done with the plate
circuit to make up the B voltage. The
power tube may then be placed wher-
ever most convenient and the receiver
remains intact in event it should ever
be desired to change back to the original
hook up.

A persistent crackling noise in a re-
ceiving set, accompanied by a fading or
complete disappearance of signals, is
usually caused by a poor contact in the
aerial circuit, tube sockets, jacks, rheo-
stats, switches, or bearings of the varia-
ble condensers. If the noise continues
after the aerial and ground have been
disconnected from the set, it is in the
set; but if it stops when this is done, it
is in the aerial circuit. If it is found to
be in the set, a broken connection or
poorly soldered joint may be found to
be the trouble, One of the main sources
of crackling noises is run down 4 or B
batteries. In hunting the cause of the
noise, the batteries should be tested
first; then the different contacts should
all be gone over, sandpapered, and made
tight. If the noise does not stop then,
it will be necessary to give the set a
more thorough examination.




NEW VACUUM TUBES
(Continued from page 48)

The New A. C. Magnatron Tubes
have filaments designed for direct
operation from a step-down trans-
former connected to the lighting
circuit. The A. C. 227 is a five-
prong tube with an independent
heating element. It may be used in
a special socket or in an adaptor
which fits the usual four-prong
socket. It is suitable for use as a
detector or amplifier. The A. C. 226
is a four-prong tube for use as an
amplifier only. The A. C. 280 is a
full wave rectifier and the A. C.
281 a half wave rectifier.

The Armor A. C. 110 tube takes
214 amperes alternating current at
1 volt, thus eliminating the need
for “A” battery, Its amplification
factor is 7.5 to 8, its mutual con-
ductance is 800 - 1400 micromhos
and its impedance 6,000 to 12,000
ohms for plate voltages of from 22
to 157. It is claimed that objection-
able a. ¢. hum has been successfully
diminished and that it is used in
the new Garod EM electric power
receliver.

NEW R. F. TRANSFORMERS
(Continued from page 53)

The Camfield Duoformer is a
radio frequency transformer de-
signed to minimize oscillation. It
is of the dual solenoid shape wound

DuO:ORMER\_;—
(<]

on an air - spaced bakelite form,
giving a confined filed. The prim-
ary is wound with high resistance

wire to permit a large plate load

without oscillation.

The Remler r. f. amplifier, is a
three-stage shielded unit which ean
be used ahea dof a detector and
audio amplifier, It is especially
adapted for use as a “front end” in
the infradyne circuit. Complete
equalization is accomplished with
an atenna compensator which is
included with the amplifier.

The New Symphonic Push Pull
gives great power with quality

You who love rich bass notes and tonal brilliancy will find this
beautiful pair of Samsan brush-copper-finished audio units — Push
Pull Input Transformer and Push Pull Output Impedance — as far
ahead of the old-style push pull transformers as the Samson Symphonic
Transformer is ahead of the old audio transformer.

These units have brought back into its own the push pull circuit, which
eliminates tube harmonics and was only condemned because of the poor
transformers that were used.

With two type 171-power tubes having but 180 volts on their plates
as much undistorted volume can be obtained as with a type 210 tube
having 400 volts on its plate in an ordinary amplifying circuit — and
two type 210 tubes can be used with these units for dance-hall volume.

The Samson Symphonic Push Pull Input Transformer will satisfac-
torily work into tubes up to 50 watts capacity.

Unfiltered AC current may be used on the filament in push pull cir-
cuits without hum in either first and second stages, or both stages.

The Push Pull Output Impedance eliminates the distortion always
found in any transformer — no matter how well it is made.

Broadcast stations and laboratories, where a minimum of distortion is
required, have used Samson Push Pull Audio Units for the past year.
This is the first announcement of the availability of these units for
public use.

Send for free reprint article on a complete audio amplifier.

SAMSON ELECTRIC COMPA

MAIN OFFICE: Wela Manufacturers
CANTON, MASS. Since 1882
Factories at Canton and Watertown, Mass.

J

The Remler drum dial is design-
ed to drive all standard makes of
condensers whether single or
ganged. Its spiral gear dial gives
quiet operation without back-lash.
It is easily mounted requiring only
a round drilled hole in the panel.
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The drum is 15 in. in circumfer-
ence and has 200 divisions on the
calibration strip, which is rigidly
mounted yet easily removed for re-
newal. It iis illuminated fuss with
in by a 6 volt lamp.
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An annonncement on the average lond spea

may sound like this; but wﬂ.l: the "EN'BCO”
l foot cone or rell speaker you n’ut'{
and every nots through tln h"l-t e

Ki CENUINE
e SENSCO”

Why has "ENBCO b«n endorsed by all lead-

the 1 st newspapers?
Becnnu—u is the most highly de big
cone assemhbly now offered to the publie, It
reproduces all frequencies and tl:i"‘-m

static. The “ENSCO™ unit is
drive unit for large cone speakers.
Manofactared nnder U, 8, Patent No, Ilﬂll!.
“ENBCO” Cushion Drive Patent No. 1163854;
Cone Diaphragm Patent No. 1003655 and olhlr
patents pending,
Assemble the “ENSCO" speaker in less than
an hour. It works on any set with any power.
No filters or chokes necessary, 50 to 250 volts
without protection or 500 volts with transformer.
Bix different types to choose from. Cones
beantifully decorated and marked for unmbly
Wall, pedestal or console; all fully described
in illustrated instroction book.

Sold under absolute (money back) guarantes
ENGINEERS SERVICE COMPANY

25 Chureh Bireet......o..couneen.... Now York City
73 Cornull Bewton
28 E. Jackson Bivd Chicags

Ash your deoler or mail order to mearest ofice.
Semd wmome gmia check or cask, or we will ship
\ D. We poy shipping charges. )

FROST-RADIO

Parts for the
IN FRADNE

Type 886 Buper - Variable

High Resistance

Absolutely noiseless. Turns easily and
smoothly because of roller contact arm
and there is absolutely no wear on the
resistance strip. Nickel - plated case,
with Bakelite pointer knob.

No. 886, list $1.50

HERBERT H. FROSBT, Inc.
160 North Ls Salle Btreet, Chlum
New York Los Angeles

EARAB :qgﬂuanc MANUAL

Baild the Karas Equamatic 5-Tube Radio San-
sation—the most selective receiver sver de-
signed. Mail 10c today for 16-page Manual
of wiring diagrams and complete instrae-
tiona for building this remarkable receiver.
Address:
KARAS ELECTRIC COMPANY

4031G No. Rockwell St. Chicago, I1l.

BEST’S SHIELDED

SUPER BLUE PRINTS $1.00
“Radio” San Francisco
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MAHONEY’S HUNCH
(Continued from page 80)

“Exactly. I've been looking for eight
months for just what you gave me to-
night. That’s why I’'m inclined to let
you in on the finish.”

The red-headed youth’s hand shot
out.

“Put her there, fellah,” he said.
“What do we do? Get a couple of guns
and pot ’em or slam the door shut and
turn the key?”

“Neither,” said Mahoney. “Jake
Dallas won’t hit until tomorrow night.
We've got a lot of time.”

He explained the whole program as he
had worked it out.

“When you translated that stuff of
Banjo Ed’s” he said, “you got in on
about five thousand dollars reward
money, Bud. If we get the gang, I'll
see you get it.”

Bud Wallace half rose from his seat
and sank back again.

“Five thou . . . Oh, Lordy! Oh—
mamal” The smile went off his face
suddenly and his face went grim. “Lis-
ten—I got a personal interest in this
thmg m'self when I come to think about
t n

“How's that?” asked Mahoney.

“My old man’s the watchman. Now
—gimme somethin’ to do!”

“I'd like to get to the county seat to-
night,” said Mahoney. “Can it be
done?”

The operator considered.

“Lissen—I got the fastest bus in the
county, outside,” he said. “I scoot the
sheriff around sometimes, Him and my
old man are great pals. Let’s go!” They
went.

That was the way of it, A whirling
dash through the night to the county
seat. The quick but guarded movement
of armed men the following morning .

a number of strange faces in and about
Pinkton, with a feeling of tenseness in
the air. At the First National bank
things went along as usual, the bank
closing at three o’clock in the after-
noon without incident. At ¢ o’clock
Pinkton went to bed as usual on non-
concert mnights, and the metropolis
dropped into a semi-illuminated gloom.

Jake Dallas and his crowd swept into
Pinkton around midnight, in two ma-
chines, lights out, number plates
changed engines tuned to the maximum
of speed and efficiency. There were ten
in the party, every one carefully picked.
Each had his orders, When the machines
came to a halt, two hurried over to the
telephone office to cripple the service.
Another pair hunted up the main power
and light feeders into ‘the town. The
rest followed Jake Dallas.

The street was empty and silent as
the gang approached the First Na-
tional. Two squatted down in front of
the door, affixed a queer-looking, claw-
footed arrangement to the door and shut
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down a lever. The lock snapped with
a sharp report that echoed in the street
as the “comealong” did its work, and
the door swung open. Jake ran an eye
up and down the street, motioned to
the others and stepped inside. The next
instant, hell broke loose.

From the roof of a building across the
street a machine gun began pouring a
copper hail into a group in the bank
doorway, the coughing chatter of the
gun drowning out the screams. Shotguns
belched from doorways, and a rifle or
two spat toward the same spot. Jake
was down the first volley, and the others
scattered, striking back like cornered
cobras, shooting at shadows, at flashes,
at anything that moved. Taken at a
disadvantage it was whipped before it
got into action. Those that were not
killed or wounded held up their hands
and cried for mercy. One lone bandit
tried a machine and Mahoney stepped
from a doorway and drilled him through
the chest.

Half way across the county the next
morning, Banjo Ed, trudging along with
his pack on his back and his dog at
heel, was halted by two men in a ma-
chine, One showed a star and thrust a
gun into Ed’s ribs and his career as a
line-up man and radio entertainer was
over forever. En route to the county
jail, he told a lot of things, and his testi-
mony cinched the five already held there
en route to state’s prison. The end of
the Dallas gang was tragic but effective!

It was a week later that Jerry Ma-
honey made his report of the cleanup to
Sam Barry, his chief, sitting in the lat-
ter’s office, in one of Barry’s easiest
chairs, and smoking one of the chief’s
most expensive cigars. Sam Barry had
a bunch of grateful telegrams from a
sc're of banks that brought blushes to
Jerry Mahoney’s face.

“The crédit ain’t coming to me,” he
protested warmly, “It goes to that red-
headed ship operator, Bud Wallace, He
was the one that put me right. I learned
a lot from him—him and Banjo Ed to-
gether, For one thing, I discovered that
I should have taken up music and
learned to play the banjo years ago
when I was young.”

“Gwan”, said Sam Barry, who spoke
police English with the best of them.
“What’s the use of playin’ a banjo when
you can play a hunch?”

And Jerry Mahoney, knowing the
hopelessness of trying to convince him,
let it go at that,

If an output transformer is used in
an audio amplifier, it is génerally a good
plan to ground one side of its secondary
(the secondary is the winding that con-
nects to the loud speaker or head
phones). This stunt will help to reduce
set noises; and the alternating-current
hum if a B- battery eliminator is used.




NEW FACTORY - BUILT
RECEIVERS

(Continued from page 44)

supply. This unit is made in two
models, 104 for 60 cycles and 105
for 25 to 50 cycles, each delivering
180 volts maximum. It is con-
trolled by an a. c. line switch on the
set, this awitch being combined
with a volume control.

Buckingham

The Buckingham single control
6-tube chassis has three stages of
tuned r. f., detector, and two stages
of transformer coupled a. f. ampli-
fieation. The tuning dial is cali-
brated in degrees and wavelengths
and has an indicator which moves

Rear View of Buckingham Chassis.

straight across the illuminated
window. The panel is of etched
bronze; the condenser gang control
has no back-lash; the sub-panel
wiring is enclosed in a steel hous-
ing. The set is shielded and rigid-
ly braced being intended for instal-
lation in any standard cabinet. The
panel is 7 by 18 in. and the depth is
10 in, The tuning is selective but
not critical.

Atwater Kent

Two new models of Atwater
Kent receivers were shown. Model
33 is a 6-tube get with single tun-
ing control together with an anten-
na adjustment knob at the left of
the station dial. It has three
stages of tuned r. f,, detector, and
two stages of audio. It is designed
to be non-radiating and non-squeal-
ing. It is assembled in a mahogany
table cabinet.

Model 50 is a seven-tube shielded
receiver having four stages of
tuned radio. Otherwise it is simi-
lar to Model 33. With the sepa-
rate shielding furnished by the r.f.
parts and the further shielding
provided by complete encasement in
a metal container. This set is re-
markably selective and free from
extraneous noises.

Announcing ...

The NEW WESTON

2” and 3Y4” Diameter

A. C.

Panel
Instruments

Model 517
2-in. diameter

I'l‘ is no longer necessary to plan your small A. C. panels in terms of
large Instruments in order to mecure a high degres of eperating econ-
omy and performance.

Miniatare but relinble instruments are now available which can be osed
to selve your small panel problems—instruments that are accurate on any
commercial frequency, that have an i Iy high istance with a
low power consmmption. Moreover they are moderltelr priced,

Thue instruments are made as Voltmeters, Ammeters and Milliammeters
in both 2-in. and 3%-in. wizes with flush-style cmses for panel mounting.
There is no substitute for Weston quality and these new instruments meet
every rigorons Weston apecifleation.

PACIFIC COAST REPRESENTATIVES
Graybar Electric Company, Inc. A. A. Barbera

84 Marion Street Los Angeles, Calif.

Beattle, Wash, Bervice Laberatory
J. H. Southard 682 Mission Btreet

Ban Francisco, Calif. Ban Francisco, Calif,

WESTON ELECTRICAL INBTRUMENT CORPORATIDN

8 Weston Avenve, Nowark,

STANDARD THE WORLD OVER

28 WESTON

Sroncers since 1888

Portable Short Wave Transmitter

Complete with all accessories
including one power supply

590:9_0

We are glad to gu udpricm on

Wavemesee . SX7

g

compim nm.uzur B s
50 Watt z oo
o o Sock L ]
{ll::r:l Complete Crystal Control a Specialty ¢

TRANSMITTING EQUIPMENT LABORATORIES
Los Angeles, Calif.

3675 Moneta Avenue

Tell them that you saw it in RADIO

87




CLAROSTAT

is the PERFECT variable
resistor for every radio
purpose: for

Micrometric regeneration
for short wave receivers;

Variable grid leak for
transmitting tubes;

Line control for voltage
compensation;
B-eliminator voltage
control;

Volume control;

R. F. tube plate voltage
control,

and 57 other uses which
will occur to you.

HOW and WHY is explained in
n 32 -page book “The GATE-
WAY TO BETTER RADIO.”

Send 25¢ to
American Mechanical Labs, Inc:
285 N. 6th 8t., Brooklyn, N.Y.

WARNING! Den't be misled
by poor imitations. Look for
the name CLAROSTAT stamp-
ed on every genulne unit

No matter whether you want to
improve a set younow have or build
anew one ~ get this book first. Tells
how to build the latest one,two and
three dial receivers - 5 to 7 tubes.

10¢PREPAID
GEARHART-SCHLUETER. fresno G/

88

THE MAKING OF PAPER
CONDENSERS
(Continued from page 64)
nating chamber in which the condensers
are treated later.

Immediately after drying, the con-
densers are stacked with a metal plate
between each, the stacks are clamped,
and then placed in a hydraulic press
where they are subjected to a pressure
of 2000 Ibs. per sq. in. These operations
are shown in Fig. 5.

The condensers are then placed in the
impregnating tank where they are again
baked under high vacuum for two hours
and then soaked in melted paraffine for
two hours. The paraffine is steam heated
under vacuum and drawn into the im-
pregnator through a valve. This vac-
uum impregnation is continued until no
air bubbles come to the surface of the
paraffine as viewed through peep-holes
in the cover. A pressure of 100 lbs. is
then applied for an hour after which

the impregnating chamber is cooled to

160 degrees F. and the paraffine re-
turned to the liquor tank.

After the condensers have been re-
moved for cooling and the clamps have
been removed they are subjected to the
tests illustrated in Fig. 6. The oper-
ator in the middle is applying voltage
break down test. The testing pencils
may readily be noted in each hand
directly connected to the switch hoard
which in turn is operated by the motor
and generator under the right hand end
of the bench. This flash test eliminates
all condensers which will not stand the
voltage for which they were made, and
is particularly important in B battery
eliminator work which requires a con-
denser that will stand up under con-
tinued use.

The operator on the right is using a
microammeter which is also directly con-
nected to the switch board for testing
the insulation resistance. The operator
on the left is making the third testing
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Fig. 6. Testing Condensers.

operation by means of a microfarad-
meter which is directly operated on 110
volts, 60 cycle alternating current. All
commercial condensers must test within
10% plus or minus, of their rated capa-
city and those which are outside of
these limits are rejected.

BATTERY CHARGERS
Contact Rectifiers

The Rectox trickle charger em-
ploys as rectifying elements a ser-
ies of copper discs, one side of
which is coated with copper oxide.
These have the property of con-
ducting an electric current in but
one direction, so that in conjunc-
tion with a step-down transformer
they may be used to charge a 6 volt
storage battery at a 14 ampere rate
from 110 volt a. c.

The Kuprox “A” unit utilizes a
new metallic rectifying element,
having unilateral conductivity so

—-

as to deliver direct current from an
a. ¢. source. This unit is especially
intended to replace electrolytic or
other rectifiers in any of the stand-

ard types of trickle chargers and
is accompanied by detailed direc-
tions for making the change with
each type. It may be connected as
either a half wave or full wave
rectifier,




Simplicity!  gFI: Transformers

“Note the Simplicity of
(onstruction

No Critical “Ualves

No Grid (ondensers

No Grid Leaks N3

‘No Balancing Necessary H-210 o8 ooty

high amplification factor. Range
22,000 to 42,000 cycles.

Price $8.00

H 215 Alr core transformer,

T tuned stage, designed

to amplify signals at a maxi-

NO PLATE OR GRID WIRES

H. F. L. Units have been used, ap- excelled for Power, Selectivity and i akicioncy. of FIAGR cydiet,
proved and most highly endorsed by Purity of Tone. oiibeation. ' Price $8.00

%::i‘,' l?:m %ﬁ"{ ];R:gil: fgg Perfectly matched, skillfully design- Elﬁ?:u,%{éf{.:ﬁ:ﬁlﬁ
Radio Engineering, Radio Mech- ed, carefully made, rigidly tested volume with incomparable faith-

anics, Chicago Evening Post and —in a word—H. F. L. transformers the Teault of 85 emtirely mew

Daily News. H. F. L. are the finest are technically correct to the minu- prineivle i tﬂﬂ"f_‘;;’;"‘s}'ﬁ

transformers known to Radio—un- fest detail. L-425 Endic Freauency
t,

The Efficient Units for Better Reception *** Price $5.50

Manufactured by 1.-430 :-;:e;ﬂ.;;,m*;_{;f

HIGH FREQUENCY LABORATORIES Price $5.50

131 NORTH WELLS STREET CHICAGO, ILLINOIS dalibers; Dealem: u“""“ for

ET TNy s N R NN N N TR T T AR TR R N TR IR IR I I IR I I T T I T I I T I T A oIy
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"¥3 RADIO’S GREATEST
-M%;PUBLICATION

The March issue of the CITIZENS RADIO CALL BOOK is now
available.

This issue contains a wealth of live radio information, including
a complete and up-to-date list of all broadcasting stations in the world,
showing schedules, wavelengths, etc.; a wonderful picture section of
150 radio celebrities, a new department known as Ampere Andy’s
Assistors, giving the latest shop hints, showing illustrations how to
maintain and repair your receiver.

el SEVENTEEN FEATURE ARTICLES

This section s knewn throughout the entire radio world ss having The CITIZENS RADPIO CALL BOOK s rl‘lblhkul four timea yearly,
the most complete construction information availahle. Every receiver has January lst, March 1st, Beptember 1st, November 1st. You may
been deslgned and ﬂmmnﬂ:b tested in our laboratories, The illustrations pow gubscribe by using the coupon below for one, two or three years
and accompanying drawings have been very carefully prepared by a stal  gnd save money. By subscribing yom will receive each issue by mail
of trained editors, radio engineers and radio draftamen. Here you will promptly upon date of lusue.

find your favorite cirenit so simply described that any novice can easily

construct by following these specifications. Fill in the coupon at the hottom of this ad and mail at once.

TEAR OFF HERE

CITIZENS RADIO BERVICE BUREAU, Ine. Publishers o Dats. i T—
508 Bo. Dearbern Bt., Chicage, IlL, U, B. A.

Plegse enter my mheﬂaﬂon for the CITIIENS RADIO CALL BOOK for [ 1 one year, §1.75; [ 1 two years, Gl 25; ! 1 three ;.;In $4.50.

E in payment for same, mailed postpaid four times yearly, y, March,
Canada and F-nln $2.00 yearly.

MNuma : Address

City. Btate
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Exclusively
Licensed by
Tecknidyi;:e

Corporat|
under U, S.
Patent 1593658

ROYALTY VARIABLE
HIGH RESISTANCES

The accuracy and dependability of
these quality resistances under all
conditions encountered in radio is al-
most uncanny.

Fer this reason they are the choice
of leading radio experts.

1 Reaistance element not impaired
* by mechanical wear.

2 Same resistance always obtained
* at same point.

A range for every purpose, designated
A to11. Type E $2. All other types £1.50

Write for free hook-up circular,

At your dealer’s

Dept. 63, 176 Varick Street
New York City

12 Watts
These units do
not deteriorate
orchangein re-
sistance value

EL MENCO

~“WATT

TRAADE MARK

HEAVY DUTY
RESISTORS

For best results with Raytheon and
other power cireunits you must liuve
permanently sccurate resintore capa-
ble of carrying heavy loads without
changeor deterioration, "HY-WATT"
Heavy Duty Resistors dissipate up
1o 12 watts,

100—500—1000—2000 —5000 ohms $1.25

10,000~25,000—50,000 ohms $1.80
100,000 ohms $2.00

Write for full details and fiterature
on El MancoGridleaks and Resistors

Electro-Motive Engineering Corp.

127 West 17th St. New York, N.Y.

\

Radio Cabinets

This cut shows eur Saper-Execellent Table Cabinet
on onr Super-Excellent Bpeaker Console. This Is
only one of our 10 latest conceptions of Radile
Furniture, We have an unusual display of Fur-
niture designed and bailt exclusively as Radio
Furnitare.

Send for catalog and descriptions and you will
find that we are listing and carrying, ready for
immediate shipment a very beautiful line. Frem
all forecasts it is spparent that Radio Furniture
will be the dominatling factor in radio males this
coming season. Sets in our Cabinets will make sales.
Bpecial Cabinets Bailt to order in quantities,

Ehlert Radio Furniture Company
2468 Lincoln Avenue, Chicago, IIL
Show Rooms and Large Stock Carried in Chicageo.

BUPEE-%LM Manuofactorers of: RADIO CABINETS, RADIO
CABINET ON DESKS, RADIO CONSOLES, RADIO TABLES,
SPEAKER CONSOLE

No acids
or liquids—No hum.
Ask your dealer to demonsirate
Majostic Manter-B
Positive control of

ull output voltage
taps. For sets hav-

MAJESTIC BUPER-B
Capaeity 1 to 12 tubes,
including the use of

= Majestic
/ Standard-B
Capacity Nine 201-A

power tubes. 45 mils. at ing high current
150 volts. drawor beavy bias-
$29.00 ing batteries. 60
- tubes or equivalent. 45 (as illustrated) mils. at 160 volts.
L millinmperes at 185 volts. Raytheon Tube $31.50
=7 *ﬁf""' $4.50 extra Raytheon Tube
4 " Raytheon Tube $4.50 exira $4.50 extra

FULLY GUARANTEED — SOLD ON EASY TERMS
GRIGSBY - GRUNOW - HINDS CO., 4580 Armitage Avenune, CHICAGO
W. J. BEROY, Pacific Coast Sales Mgr., 122 Broandway, Oakland, Calif.

(Continued from page 33)

For the experimentally minded great
interest will center in adapting the new
multi-element and a. c. tubes to old cir-
cuits. Methods of doing this will be
described in these columns, together
with discussions for assembling the best
of the new kits.

There is no hobby more interesting
and instructive than the building of
radio sets. It offers opportunity alike
to the novice and the most experienced
workman. The novice learns the funda-
mental principles as he assembles the
parts and then is ready to undertake the
more difficult task of actually making
his own equipment, should he be so in-
clined. Radio has revived the old time
personal pride in individual handiwork
more than any other factor of modern
life.

Tell them that you saw it in RADIO

AUDIO AMPLIFIERS
(Continued from page 50)

The Jefferson Concertone Trans-
former is claimed to evenly ampli-
fy all frequencies from 30 to 10,000
cycles. Its windings are vacuum
impregnated and sealed in an up-
right enameled case so as to be

impervious to moisture. The core
and windings are balanced so as
to give a natural reproduction of
voice or instrument.




e Simplicity of funing |
meBfficiency &g sl ¢ Corderser

_ fmd fﬁeBeGUf y of the Bronze Front Plate
A

“UNITUNE” the most )}
s desirable tuning device ||
ever designed.

ALL BRUNO
“UNITUNES”
Simay be mounted on a
panel with only two
screws,

The basic “UNITUNE" consists of a
frame upon which are mounted two condensers
operated independently by two bakelite drums projecting
thru a beautiful bronze plate. It may be obtained in all standard
capacities. Completely assembled it lists at $11.00.
Other “UNITUNES” assembled with one or more Quartzite
Coils for all popular circuits range from $12.00 to $21.00.

Booklet of Instruction and Blue Prints 25« :
BRUNO RADIO CORP., LONG ISLAND CITY, N. Y. y
- -

T ——— v — P e e

THE ‘BRUNO UNITONE UNITS

introduce a revolutionary simplicity in the construction and operation
of home-built radio receivers. The basic unit consists of a drum control
and two variable condensers.

The drum control has two pagallel dials which project through a
beautiful bronze escutcheon plate on the panel. These dials can be
operated separately or can be adjusted as a single control unit by a
slight pressure of the finger on both drums at the same time.

Each drum is attached to the shaft of a .0005 mfd. variable con-
denser of the straight line frequency type. There is no contact between
the two shafts, each condenser being entirely insulated from the other.

I

A . E Ill.ﬁ

With this arrangement the control of two tuning condensers is centralized in a single slot cut in the panel
instead of having two controls at different points. This eliminates several mounting and wiring operations, the
complete unit being mounted with only two screws.

Various combinations of coils, mounted at each end of the unit permit the use of this type in most of
the standard circuits. The separate control feature of the double drum control makes the use of sub, or com-
pensating condensers unnecessary. The coil units consist of windings on frames having bakelite end pieces
and quartzite rods. These coils can be mounted to adapt the unit to various circuits.

Besides these unusual tuning units, the Bruno Corporation manufactures a number of quality radio parts
such as coils, brackets, condensers, light switches, transformers, etc. It would pay the reader to find out more

about these parts.

Tell them that you saw it in RADIO o1
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Licensed by
Rider Radio
Corporation
! Pat'd 5-2-'16
Crar” O @ Pat'd 7-27-'26
rc > Patents Pending

ll/ 38 R.F.
Oscillations
Gone Forever!

Phasatrols

A True Balancing Device for All
Radio hnimonc! Amplifiers

Imagine your set without the squeals
caused by radio frequency oscilla-
tions! You can stop these oscillations
and assure perfect, even reception by
installing PHASATROLS. This new
Electrad device simplifies tuning and
lets distance come in clean and clear.
Easily installed in any R. F. set —
tuned, untuned or reflex. Price $2.75.

At good dealers
Booklet showing how to install Phasa-~

trel In your favorite circuit fres mpos
request. Band for it.

Dept. 52, 175 Varick Street
New York, N. Y.

Look
for
Condensers
At the R. M. A. Show and Resistors

Chicago, June 13-18, at Booth 145

Amaznng Value!
Radio Declares War

on ‘B”’ Batteries

A sudden revolt from set owners. A fight
against the costly upkeep of “B” bat-
teries! Startling tests revealed that the
average life of “B” batteries is only a
few months. Think of it. Not alone money
wasted, but the grief that goes with it.

This amazing “B” Eliminator now used
by thousands of set owners on every
make of radio sets has revolutionzed
the “B” battery problem. Just plug it in
light socket and turn on your set. Will
operate from 1 to 15 tubes A.C. or D.C.
current. 4 taps 10 to 135 volts. 45 mills,
at 100 volta.

EDDYSON *“B”

Battery Eliminator

$92_§ Complete

Nothing Else To Buy.

Money Back Guarantee.

CHICAGO, ILL.

I LLBAI.I..! Incglmnmma co.
NO i | S
ACID OR TUBES. [ This coupon and meney order !or $9.95 or C.0O.D. will
- B “-.“-mv.h-._lbriumumn"n'ml-luhr
» ' Nawme
La Salle Merchandising Co. L i
309 8. LaSalle Bt., Dept. 53
I Town Stata

SOUND EXPERT ADVICE

On Radio and Scientific Patents

Sgcmhzmg in Radio Patents and
rade Marks and Investigations
Relating Thereto

John Flam, Patent Attorney

821 Merchants N | Bank Buildi
Los Angeles California

HEAR the wonderful
New Acme Speaker at
your dealer’s

ACME

Jor amplification

Valley

‘BPower

Mannfacturad by

“WALLEY ELECTRIC CO.
NT. LOULS, MO.
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omeie WY ERNON?
receiver operates from
: from your house Lighting Circuit...Ready
in over 959 of Amer-
Complzte Eloctric Radlo eccuples very linde
Direct from Factory to You...
b il T
Today’s Greatest Value! e iifisan
by experts and every set is thoroughly tested before leavin gmh tory. Together with this
Aa
This Receiving Set uses less than one half as much electricity as is used by one ordinary house lamp.

-
Out Goes Your A & B Batteries
. o
the latest in [Baytteryless Radio
oY Uses No A or B Batteries and works direct
110 A. C. Current.
{This is the current used
s to install in your own...
Radio or Phonograph Cabinet
o 2 wa.:nm;nmﬁl:wlﬁlm‘ even
PANEL 7x 14 Inches COMPLETE including TUBES!
This modern Radio is more efficient than many radios that sell for many
times its price. The “VERNON" comes to you completely built: land sub-panel—wired
Radio comes the “VERNON" Filter System which replaces nd B Batlenﬂ.
The“Vernon” is the most economical radio that has yet been built
The “VERNON" Barteryless Radio has a circuit different from any other make. It uses only
three tubes, and its tone, selectivity and voiume surprises everyone. This Radio wses o Tube Devector

(No Crystals)
MAIL $5.00, BALANCE C. 0. .. Charges collect. Shipping weight 20 lbs.
Address your order to the VERNON RADIO COMPANY, 724 West Vernon Avenue, Los Angeles, California
All ovders are sent put within less than 24 howrs from the time they are received.
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SKETCHED FROM LIFE—a corner in the
laboratory of “RADIO.” Precision instruments
—the finest obtovinable—are used to meet our !

exaclting requirements.

The Laboratory of “RADIO”

— for the protection of our readers

Here yon ses pictured a part of “RADIO’'S"” Lab-
eratory. In this Iaboratory we have at our dis-
posal the necessary instruments for mccurately

condensers. An instrument for calibrating receiv- -

ing sels directly In wavelengths, A device for
determining the constants and characteristics of

ing radio Much of the apparatus  vacuum tubes. With the latter device we ean select
was designed and built by Gerald M. Best, our “picked” or matched tubes for yon. If you want What We Do For Yo“
Technical Editer. Here we can tell at a gl ial detect r.f.—uudio or power tube we

if = product is all the manafacturer claims for it.
Here we protect our readers. Huondreds of radio
devices to be tested reach ns from the radio fae-
tories. But this is only a small part of the service
rendered by the laberatory. To better merve the
needs of our readers we are now testing, matching
and calibrating radie parts of all kinda. We have
s specinlly designed and eonstructed oscillator and
gain set for matching audio and intermedinate fre-
anency transformers. We calibrate wavemeters
from s “laboratory standard.” Another device
matches r.f. coils and variable condens¢rs—en-
abling us to select the proper coils for each con-
denser bank. Then we have a precislon instru-
ment for measuring the capacity of amall fixed

& 8p det
can supply it to you at regular retail price. We
make no charge for picking, matching or testing
tubes, transformers, coils and other radie parts
when you purchase these from our laboratory. You
are sssured of receiving dependable merchandise
when you buy your supplies from our laberatery.
This service is open to all. It has proved to be
of great value to the radie fan located in remote
districta. The g tee o pl satinfacti
goes with all merchandise sold. Gerald M. Best and
D. B. McGown are in charge of this laboratery.
They are ready to serve you. Let us supply you
with Iaboratory tested and matched paris for the
next set yon build.

HOW TO ORDER

When ordering parts from the laboratory be sure to specify Manu-
facturer's name, type number and style. C.0.D. orders accepted
if half cash accompanies order. Prompt deliveries assured.

Testing and Calibration Laboratory

Pacific Radio Publishing Company

Established 1917

Plek vacoum fubes fo most satis-
factorily perform in the respective
parts of your set. Bets of 5, 6, 7, 8,
% or 10 twbes matched and selected
for multi-tube receivers. The wise
radio man knows the valne of this
service.

We sell matched and pelected aundle
transformers of all makes. R. F.
Coils, single and gang condsnsers.
Paria for any kind of » set. We
calibrate wavemeters, Match L F.
transformers and flters. Test parts
for Bocket Power units of all makes,
Lond speakers and speaker kits can
also be tested. We test mudio trans-
formers and supply frequeney curves.
In short, we can serve the needs of
the most critical buyer—the man whoe
knows the wvalne of a service such

as we render.

Tell them that you saw it in RADIO
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644 CAss STreE §
CHICAGO

A new modern sixteen story
fireproof hotel—one of the
beauty spots of Chicago—in
the heart of the fashionable

{
1{
ST i

Lincoln Park, Oak
Street Beach and all
outdoor sports for
which thie city is
famous.

-

Just a five
minute walk

to the Loop

Busand surface trans-
portation are imme-
(i diately available. No
Hll e ] e oo expense or effort has
| llll been spared in mak-
Mt L!. ing Hotel Cass the
| =[n | M most luxurious, richly
. u!! furnished hostelry
l_ in the entire middle
west. Makeyournext
visit to Chicago
doubly pleasant by
partaking of Hotel
Cass hospitality.

210 Rooms with Bath

all with outside exposure

RATES
$2.25 to $2.75 per day, shower bath
$2.75 to $3.50 per day, tub bath
Double $3.50 to $6.00 daily .
(Weekly $15.50 and up.) Monthly
rates on request
-
For Reservations
write
H. G. PHILLIPS
Manager

7/

[ RADIOADS |

T T T

A (Classified Advertising Sec-
tion Read by Better Buyers. |

T T T
The rate per word Is eight cents met.
Remitt munt all adver- I

tisements. Include name and address
when counting words.

T T T

Ads for the Aug. Issue Must
Reach Us by July Fifth

= =

USE “RADIO’s” NEW LABORATORY SERVICE

Write today for rate schedule for matching and testing your
radio parts., We are equipped to give you prompt service.

“RADIO”—Pacific Building, San Francisco, Cal

DOUGHNUT COILS Brand New—high grade
coils, $1.00, each, or $3.00 per set of three, which
includes 1 antenna coil and two tuning amnits.
Limited ber; order quickly. 1. B. McGown,
435 Pacific Bldg., San Francisco, Cal

BACK ISSUES OF “RADIO,” perfeet condi-
tion, 60c postpaid. Speedy service. R. M. Har-
ris, Grimes, Calif.

“BEST CRYSTAL ON EARTH” — Postpaid,
fifty centa each. Fully Guaramieed. Hazry Gramt,
Jr., 904 Oak Grove Ave., Burlingame, Calif.

GET the 1927, Third Edition Revised of “Radio
Theory and Operating” by Mary Texanna Loomis,
member Instidute of Radio Engineers. President
and lecturer on Radio, Loomis Radio College of
Washington. B. C. This is a thorough text and
reference book of BS6 pages, 700 illustrations and
bound in MBexible, red Kraft leather, lettered in
gold. Used by practically all the radie scheols in
U. S. and Canada in addition to many Universities.
Technieal Colleges and High Behools. The standard
reference book of the Department of Commerce,
Radio Supervisors, and used by U. 8. Nayal Train-
ing Schools and Coast Guard Academy. The only
radio book that is right down to date; contains
much valuable matter mever before published; it
covers the fleld more thoroughly than any six
radio books on the market. Price $3.50, postage
paid to any place in U. 8. and Foreign countries.
Get it of your book dealer. If he does not handle,
send cheek or money order to Loomis Publishing
Company, Dept. X, 405 9th 8t., Washington, D. C.

SET BUILDERS—We furnish jobs for you. (No
fee) Competent men needed today in every com-
munity to build LC-27, Hammarlund-Roberts, Ul-
radyne, Loftin-White and Browning-Drake sets.

ig money for you if you can qualify. Register
NOW, giving particulars, experiepce, references.
Allen-Rogers, Ine., 118 E. 28th, New York City.

BAKELITE PANELS, Tubes and Reds. En-
graving and Drilling. W. A. Vetter, 24 12th Bt.,
Ban Francisce, Calif. (§T)

FIVE HUNDRED CYCLE generator, 2.5 KVA,
220 volts, 500 cycles, with direct conmected 2 KW
125 V DC p d d & tor. Driven
by 5 HP 3 phase 220 volt 80 cycls AC motor.
For sale at $300.00. Fine for large tube set. Can
supply transformer to suit. D. B, McGown, 1247
Forty-seventh Ave., San Francisco, Calif.

FREE—Selective Crystal Set Hook Up. Bend
iwo cemi post wp with request. Califernie
Radio Minerals Co., 504 Osk Grave Ave., Bur-
lingame, i

BARGAIN—Torrington vacuum cleaner, com-
plete with all attachmentsy in perfect condition,
cost $70.00. Will sell for $20.00. G. M. Best,
436 Pacific Bldg.. San Francisco.

VACATIONISTS I-——Just the set for your summer
home—E. Barle Wright 3 Tube Receiver, regene-
rative, works with either wet or dry batteries, fins
tome, good as mew. Will sell for $15.00. M.
Alexander, 721 McKinley Ave., Oskland.

125 Henry Chokes for B Eliminator Ber-
vice—Current carrying Capacity 120 mil-
liamperes—While they last $5.00
Laberatory, 435 Pacifie Bldg..
Ban Francisco, Calif.
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To All Readers
of “RADIO"”

T the big Chicago Radio Show arrangements were
completed between the publishers of “RADIO” and
the publishers of “CITIZENS RADIO CALL BOOK”
whereby anybody can now get both of these maga-
zines for exactly the price of one. This unusual and
exceptional offer is open to all. If you are already a
subscriber to “RADIO” you can send $2.50 and ex-
tend your subscription to “RADIO” for another full
year and get the “CITIZENS RADIO CALL BOOK”
for a full year without an extra penny of cost. If
you bought both of these magazines from a news-
dealer you would pay $5.00 a year. Save $2.50 —
exactly half — by subsecribing now to BOTH maga-
zines for the price of one. We advise you to fill in
the subscription coupon now — before you turn
this page.

F=====~-COUPON------

“RADIO”
Pacific Building
San Francisco, California

YOU SAVE §50%

by mailing the coupon now

Your subscription will start with the August
issue of “RADIO” and September issue of
“CITIZENS RADIO CALL BOOK.”

Here is $2.50. Send me “RADIO" and “CITIZENS
RADIO CALL BOOK” both for one full year as ad-
vertised in “RADIO"” for July.

Nowo: v

Address

City and State

Tell them that you saw it in RADIO
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REMLER - .5, CONDENSER

Famous Designers

must put their confidence in parts of proven
merit. If yon were designing a new circuit, what
parts would you specify? Would you buy the
cheapest you could find, or would you demand
maximum efficiency?

Of course, you know the answer. You would do
exactly what radio engineers have done. After
testing and trying many makes of condensers,
you would find that the Remler Twin Rotor ex-
actly met your requirements. S0, when next you
are buying parts, remember that ONE condenser
meets your utmost requirements in accuracy, effi-
ciency and performance.

GRAY and\BJD

260 SECOND STREET

What It Is — and Does

Con;!enqers_are among the few moving parts in a
radio circuit. They require the utmost rigidity
in construction and the greatest care in assembly,
Into the Remler Twin Rotor Condenser is built a
maximum of quality and durability, It is con-
structed like a Hamilton Watch or a Packard Car.
Naturally, it does give superlative service. Of
course, it operates with extrasordinary amooth-
ness. When you use it, you know the value of
the Remler reputation.

Two Straight Line Frequency
Types Straight Line Wave Length

0005 mfd. maximum

x 00035 mfd. maximum
Cﬂpﬁt'ﬂe’{ 0001 mfd. maximum

ELSON

Anys >~

SAN FRANCISCO

EASTERN WAREHQUSE: ELKHART, IND,

REMLER

Tell them that you saw it in RADIO
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To prevent R. F. current
from going astray

B+ 3
é_r I
€] .

Fia. 3 Fig. 4

The figures in the above diagram show the more TYPE 379
common uses for the Type 379 Radio Radio Frequency Choke
Frequency Choke. Price $2.00

In many of the popular receiving and transmitting circuits,
a radio frequency choke is recommended.

A choke is necessary wherever a parallel plate circuit is used
in order to prevent the stage supply circuit forming a shunt
for radio frequency current, and is of material assistance
in reducing coupling between stages using a common plate
supply.

The Type 379 Radio Frequency Choke has a high impedance
over the entire broadcast and amateur wavelength range.
It has an inductance of 60 millihenries and maintains an
effective capacity of not more than 4 MMF between 20 and
640 meters.

Type 379 R. F. Choke, Price $2.00

GENERAL RADIO CO., Cambridge, Mass.

PARTS AND ACCESSORIES

The General Radio Company has endeavored to make it possible for the experimenter
to obtain its produets with minimum of effort. A careful selection of distributors and
dealers has been made. They are best suited to serve you, If, however, you are un-
able to obtain our products in your particular loecality, they will be delivered to you,
postpaid, direct from the factory upon receipt of list price.




An
Announcement

ROWNING-DRAKE apparatus for the coming
season will consist of both factory-built receivers
and the well known parts for home construction.

A single control seven tube receiver using a special
illuminated drum type dial mechanism will be ready for
distribution during the Summer. Comparative tests:
indicate R. F. amplification far greater than any other
receiver on the market. List price $145, or in com-
bination console $185.

We also announce our new Model 5-A at $105, and
the continuance of the popular Model 5-R during the
coming season.

The popularity of the official kit assembly for the
home constructor and the new type T two tube assem-

bly accounts for the ever increasing margin by which
Browning-Drake parts outsell any other.

We invite you to write for full information on the
new Browning Drake parts as well as on the complete
line of factory-built receivers.

DEALERS: Browning-Drake now offers a complete line of receivers
and kit parts. Sales of Browning-Drake parts during the past season
were more than twice those of any other. Inquiries will
receive prompt attention,

BROWNING-DRAKE CORPORATION

BRIGHTON -t MASS.

BROWNING~-DRAKE
—=1/RADIO &

H. L. KRIEDT CO,, SAN FRANCISCO, CALIF.




