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NLLY S FUVINY WEIGITE

“THaT'S a pretty broad statement,
Tom. Won't you have to make 1t
conditional on the number of tubes in
the set or the use of the new power
tubes ?”

“No, sir!
ing conditions— whether you use four,
five tubes or more, whether you use a
power tube that uses up to 135 volts,
the Eveready Heavy-Duty No. 770 or
the even longer-lived Eveready Layer-
bilt No. 486 will last twice as long as
the smaller sized 45-volt batteries.”

“Well, they ought to, they cost
more.”

Under the same operat-

“Yes, about a third more—but last-
ing twice as long, they cost much less.”
~ “Your arithmetic is good, Tom, but
if that's so, when 1 bought my set why
did the dealer equip it with the smaller
Eveready 772's? Why didn’t he put
in the Eveready Heavy-Duty Bat-
teries?”

“He probably thought he was doing
I—Q_(;E:—A “C" baptery gives a quality of recep-

tion unobtainable without it and greatly increases
the life of your “B" batteries.

“They last twice as long as
the smaller Battertes
of equal voltage”

you 4 favor—making your first invest-
ment cost vou a little less. That little
difference looks like a lot to a good
many folks who are buying their first
set, equipped with tubes. loud speaker,
‘A’ and ‘B’ batteries and everything.”

Heavy-Duty batteries last twice as
long as the smaller batteries of equal
voltage. Eveready Heavy-Duty Bat-
teries are the great contribution that
the world’s foremost electro-chemical

LeFT - Ever-
? cady Laperbill
No. 486.

Ricut-Ever
eady Dru Cell
o

Radio ‘' 4
E pattery, 1%

eVEREADY

Radio Batteries

~they last longer J
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laboratories has made in “B” battery
economy, dependability and satisfaction.

Dry “B” batteries give a noiseless
current, pure D. C. (direct current),
the kind that is essential if you prize
pure tone.

Send for booklet, “Choosing and
Using the Right Radio Batteries,”
which we will be glad to send you
upon request. This booklet also tells
about the proper battery equipment fot

use with the new power tubes. There's’

an Eveready dealer nearby.
Manufactured and guaranteed by
NATIONAL CARBON CO., Inc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night means Eveready Hour —
9 P.M., Eastern Standard Time, through
ctations:
wear-New York
wJAR-Providence
weEI-Boston

wTaG—-I orcester

WFI-Philadelphia  woc-Davenport
wor-Buffalo

] Minneapolis
WCAE-Pittsburgh ™ cco{ St. Paul
ksp-St. Louis
wre—W ashington

wsaAl-Cinciinati
wran-Cleveland
wwy-Detroit
woN-Chicago
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RCA ~power Radiorons

—\Olume
-without forcing

HE man who likes plenty of volume for easy
listening usually has to drive the last tube of his

set beyond its limit to get the music loud enough.

g And then it is no longer music. The RCA power
Radiotrons are specially made to stand the strain in
. the last audio stage. They can handle plenty of

volume without blasts or rattles, and therefore

mean finer, clearer tone!

Dry battery power Radiotron
UX-120 . . . . . 8250

Storage battery or A. C. power
Radiotron UX-171 . $6.00

Storage battery power Radio-
tron UX-112 . . . $6.50

Storage battery or A.C. super-
power Radiotron UX-210
$9.00

e
: Quality
is-a-resecarch-sgory
The high quality of performance you get with a genuine RCA Radio-
tron is due to incessant research. The Radiotron laboratories find
ways to make better tubes—they find ways to improve manufacturing

processes—and they keep a constant check on the uniformity of the
manufactured Radiotron. It pays to look for the RCA mark.

RADIO CORPORATION OF AMERICA
New York Chicago San Francisco

RCA-Radiotron

MADE BY THE MAKERS OF THE RADIOLA.

Radin Engineering, Octoher, 1926 Page 385
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EDITORIAL

ATTERY eliminator sales are mounting by leaps

B and bounds. Dependable reports show that
many concerns have already revised upward
their production schedules.

At the same time, the dealers are reaping their
share of grief which inevitably follows the populariza-
tion of new devices. Incidentally, the manufacturers
of A. C. operated sets are finding their troubles
greater than they anticipated.

When a customer buys a set, and adds a B battery
eliminator, if dissatisfaction develops, the blame is
usually laid to the eliminator, because the customer
probably had the set working properly on batteries
before, but when the two are put out in the same
cabinet by one manufacturer, he must be prepared to
stand behind the eliminator himself.

Practically all the eliminator trouble comes from
misdirected effort to keep down manufacturing costs.
That means reducing the amount of copper and iron
in the chokes and transformers. Then, in the hands of
consumers, outside of the ideal conditions under which
they were tested in the laboratory, faults develop.

Experience shows that cheaply designed circuits
develop noises and often upset the operation of the
receiver entirely when the line voltage varies slightly
from the rated value. The design tolerances are not
suflicient. Again, a slight overload upsets these units.

Manufacturers of good rectifying tubes are doing a
splendid job this fall to see that recognized manufac-
turers building complete eliminators or parts keep to
such specifications as to do justice to the tubes. That
Las done a great deal to keep ill-advised companies
from Lurting the eliminator business thru bad engi-
neering practice.

At the same time, dealers and jobbers can not be
too careful in selecting lines to carry, because their
situation is further complicated by the fact that
eliminators which work in one city may not be satis-
factory in another, due to the fact that line &oltages
vary considerably in different sections. More, in some
towns the voltage fluctuation over a period of twenty-
four hours is frequently alarming. If you have an
electric stove in your home, you can make a simple
test that may give a surprising result. Turn on one of
the top plates and watch the time required to bring
the element to full heat. Try this just before dark,
try it again after dinner, and again around midnight.
1f the voltage is constant all the time, there will be no
differences in your tests. It is a safe bet, however,
that there will be considerable variation.

You can imagine what that means to a B eliminator.
And you can see how important it is to make a
thorough test of these units before offering them to
your trade. If you can’t get the right results, it is
better to stick to batteries than to make the mistake
of taking on eliminators which are not going to
perform.

Responsible eliminator manufacturers will be glad
to show you that they have engineered enough toler-
ance into their designs to take care of all normal
conditions. If you cap’t get such a Gemonstration,
play safe. Keep your customers and yourself out of
trouble. Don’t let the discounts out-weigh the impor-
tance of performance under conditions in your city.

M. B. SLEEPER,
Editor.
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In the November Issue

'he radio factories are humming with such in-
dustry that it is hard to get material, at this time of
the year, on things which are being done in the shops,
but by much pushing and persistence we have ob-
tained some inside dope with splendid photographs on
some of the special processes which have been de-
veloped during the summer to speed up production.

The technical men will be quite delighted with the
sets and parts. You'll find this information much .
too good to miss. [

In the December Issue

December will devote a considerable space to ar-
ticles and photographs showing things which dealers’
technical men have done to push sales on complete
seta and parts. Yowll find this information much
too good to miss.

RADIO ENGINEERING

Published monthly by RaD10 ENGINEERING MacaziNg, Inc,,
Publication office, Lyon Block, Albany, New York., Hditorial
and General offices, Radio Hili, Poughkeepsie, N. Y, Printed
in U. S. A, Yearly subscription $2.00 in U. 8. and Canada ;
ten shillings in forei countries, HEntered as second clags
matter at the postoffice at Albany, New York, January 9,
1925, under the act of March 3, 1879 ]

~c New York advertising office, B. 4. Davis, 52 Vanderbilt Ave,
~r Chicago advertising office, E. H. Moran, 306 N. Michigan

Ave,

Radio Engineering, October, 1926
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Cardmell
Couldensers

*
CARDWELL

Pyt APRE REOR
L4

TRl T T
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The Type "C” = e
has a tuning ,
characteristic .
which ap-
proaches The .é
straight fre- Type "C” o
quencyatmin- C ypd '
imum and ardwell A
straight wave- Condenser is !
length at max. almost the uni-
imum. Priced .
from $4.00 up. versal selection of

Radio Engineers and
Editors who want the
best. Mr. John B. Brennan
used them in the New Radio
Broadcast “‘Lab” circuit. ... Mr.
E. M. Sargent recommends the 317-C
as the only condenser for the “Infra-
dyne” . . . . The "A. C. Varion,” which
you can build to work direct from the light-
ing fixtures, uses the 217-C. . . . For Short
Wave Reception, Cardwell Condensers have always
been accepted as the only practical instrument.

Q- B 1 8

R L L

Q-

“THE STANDARD OF COMPARISON”

Write for 36 page illustrated booklet
Allen W, Cardwell Mig., Corporation
81 Prospect Street, Brooklyn, N. Y.

s,
s

0

B S
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The New Karas Equamatic

Now Being Featured By Radio Mechanics

Fulfills in an extremely simple manner a very desirable
and HIGHLY IMPORTANT FUNCTION that our
foremost radio engineers have been striving to accom-
plish ever since the advent of radio broadcasting.

THE EQUAMATIC SYSTEM AUTOMATI-
CALLY provides a CONTINUOUS PRACTICAL
T =
W

\|
m

Il

P i R

Pure Tone—Great Volume
The result of the EQUAMATIC SYSTEM from five tubes is
a clean, clear, pure and powerful signal—equal in VOLUME to
the usual six and seven tube sets—sharpness and SELEC-
TIVITY equal to the superheterodyne—
SENSITIVITY cqual to a regenerative cir-
cuit—and a PURITY of tone equal to a ‘W\\“Nwllw““W““‘\‘“
] Rt
il |

crystal detector.

|
How It Works I "uu‘

In the EQUAMATIC SYSTEM the pri |
mary coils are attached to the shafts of the F
condensers—and are adjustable in their rela- WA
tion to both the condenser shaits and the

secondary coils. The primaries are also ‘
ENTIRELY SEPARATED from the sec- I
ondaries. The secondaries are adjustable to i
any angle in relation to the primaries and l} il
also as to their degree of coupling with the
primaries. The primaries are AUTO-
MATICALLY, constantly and CONTINU-
OUSLY varied—at a definite, ever-changing
rate of variation—with the turning of the
condenser dials.

This POSITIVE. AUTOMATIC action
provides the ABSOLUTELY EXACT
amount of coupling—at every wave length
setting—necessary to deliver to the second-
ary coils EXACTLY the amount of energy required to cause the
tubes 1o constantly operate at their HIGHEST EFFICIENCY.

\

|

|

The Reason For It

In order to keep radio tubes CONSTANTLY operating at
their highest efficiency—just under the oscillation point—it is
ABSOLUTELY necessary to  continuously maintain ‘an
EQUAL TRANSFER OF ENERGY between primary and
secondary coils. In order to maintain this equal transfer of
energy, every wave length setting must have a DIFFERENT
AND EXACT coupling between primaries and secondaries.
To secure PERIFECT reception, every successively longer
wave length requires a greater transfer of energy—therefore
a correspondingly greater degree of coupling—than the preced-
ing shorter wave length. The problem has been to provide this
exact and constantly varying coupling by some simple mechani-
cal means.

The EQUAMATIC SYSTEM solves this problem—does it
POSITIVELY, SIMPLY and AUTOMATICALLY and does
not resort to ANY losser methods whatsoever. On account

of the extremely high efficiency of this svstem the reception

Puage 388

i

-

The Equamatic Coil

MAXIMUM and an absolutely EQUAL TRANSFEKR
OF ENERGY between primary and secondary induct-
ances at all wave lengths by a coupling system unique to
radio engineering practice—it also eliminates the over-
lapping of electrostatic and electromagnetic fields with
their harmful, broadening and distorting effects.

iy

from a home built five tube KARAS EQUAMATIC receiving
set is as nearly perfect as radio reception can be with present

day knowledge.
Easy To Build

A manual of complete diagrams and instruc-
tions for building this five tube KARAS
EQUAMATIC receiver in complete detail
is included with each set of KARAS
EQUAMATIC coils. (This manual will be
sent separately upon receipt oi 10c to any-
one interested.) The placing of every part
and every wire connection is clearly ex-
plained. Even though you may never before
have built a set, you can proceed without
hesitation, confident of successfylly con-
structing as efficient a receiving set as can
be made. To build this powerful, sweet
toned, long range receiver, you ‘will, need
the Karas parts listed on the accompanying
coupon.

Karas Micrometric Dial

Because of the sharp tuning qualities of
this set and the greater number of stations
brought within range, Karas Micrometric
Vernier Dials are ESSENTIAL to satis-
factory operation. In these dials there is
NO back-lash and none can ever develop.
A light touch on the ver-
nier knob and the dial
moves INSTANTLY in
either direction. Rough
tuning is done with the
larger knob, hair-line
work with the smaller.
The vernier ratio is 63
to 1. In the 180 degree |5
type, used on the KARAS E
EQUAMATIC, there are
200 divisions precisely (i
placed, and marked with
gold inlay. Overall diam-
eter is 474" and the knobs
are unusually large to
give complete freedom
from - finger cramping
when tuning for several
hours at a stretch.

KARAS
MicRomeTR\C

The Micrometric Dial

Radio Engineering, October, 1926
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Five-Tube Receiver Sensation
Solves All Tuned R. F. Difficulties

The EQUAMATIC RECEIVER develops greater
SELECTIVITY without distortion or loss of the
higher musical notes and their harmonics. All of the
radio frequency circuits of this receiver are in PER-
FECT BALANCE at all wave lengths and, once ad-
justed, the EQUAMATIC RECEIVER cannot howl

7

o~

Y

A

or disturb nearby sets by going into oscillation.
The life of both “A” and “B” batteries is greatly
lengthened because maximum efficiency can be obtained
at lower filament vo.tages. This also lengthens the lite
of the tubes. The first tuning dial can be easily syn-
chronized with the other two.

2MEGS

+8

RETARD
E—
RETARD
W

2
P
<

l XX éﬂéswé l

-A +C -C +A -B 45 90

Karas Orthometric Condenser

The sharpness of tuning of KARAS EQUAMATIC receiver
is due in large part to the efficiency of the Karas Orthometric
condensers used. The radio experts, editors and expérienced
fans choose these condensers for ANY type of
set they may be building. The shape of the
plates gives straight frequency line tuning and
the 100 broadcast wave channels are equally
spaced one division apart over a 100-division
dial. Losses are extremely low because of
brass tuning plates and end plates, soldered
connections, pig-tail and placing of the hard
rubber support strips.

Karas Equamatic Coils

The other factor in sharp tuning is the
EQUAMATIC coils. Designed according to
the very latest known FACTS for efficient
handling of radio frequency currents, they
pass an EQUAL and MAXIMUM amount
of energy from primary to secondary at ALL
wave lengths. The fields around secondaries
are small and compact, and show little tend-
ency for interaction. The adjustments pos-
sible in the coil mounting pernmt one to read-
ily find a point of zero coupling between these

Coupon

The
essential

T
| KARAS |
1{ARMON

AUDIO

7 FREQUENCY
TRANSFORMER @

All Stage Ratio

Harmonic Transformer

Order Through Deal-
er or Direct on This

Karas apparatus
to the con-

Migrometric Condenser

struction of the five
tube EQUAMATIC
RECEIVER is car-
ried by nearly every
good radio arts
dealer in most cities.
Secure the parts from
your dealer. If he is
out of them, order di-

rect from us using
this  coupon. Send
no money. Just hand

the postman purchase
price plus a few cenfs
postage.

KARAS ELECTRIC CO.

Manufacturing Plant: N. Rockwell St.
Offices: 1067 Association Bldg., Chicago.

Radio Engineering, October, 1926

secondaries. The primaries are sturdily built and mounted,
and KARAS EQUAMATIC coils will not change character-
istics from ordinary handling or temperature and humidity
changes.

Karas Harmonic Transformer
Harmonic Transformer was the original high
quality audio frequency transformer passing
all audible notes and harmonics nearly equally ;

! it has been unsurpassed by anv subsequent
K; development at ANY price. The wonder{ul
Y reproduction and powerful volume of the
EQUAMATIC RECEIVER is due largely
to the use of two of these transformers.
With Karas Harmonics there is no muilling
of sounds—no fuzz on the edges of words—
no thin, squeaky, distorted tones. Instead,
every tone is clean-cut, separated and distinct
from any other tone. Natural'
This even amplification of ALL audible fre-
quencies is the result of scientific design.
Larger coils containing manv thousands of
turns of wire give an unusually high induct-
ance. Karas coil construction results in a
low distributed capacity, insuring full ampli-
fication of high audio {requency harmonics
and overtunes. Complete shielding prevents
interaction and two of these units can be placed close together
without distortion.
The output of EQUAMATIC RECEIVER is a smooth flow
from the loud speaker of rich, round, full, mellow tones such
as you have never before heard from any radio—a surprising
volume. of real music to which it is a delightful pleasure to
listen.

* Licensed Under King Patents Pending.

KARAS ELECTRIC COMPANY,
1067 Association Building, Chicago, lllinois.

Please send me 3 Equamatic Coils ($12), 3 Special Orthometric Con-
densers with extended shaft ($21), 3 Micrometric Dials ($10.50), 2 Har-
monic Transformers ($14), 2 Karas Retard Coils ($2.00) and 3 Special
Brackcts (§0.70). I will pay the postman $60.20 plus postage upon de-
livery. It is understood that I have the privilege of returning any of this
apparatus for full refund any time within 30 days if it does not prove
entirely satisfactory.

NAME

ADDRESS

If vou send cash with order we’ll ship this apparatus postpaid

Page 389
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Who’s Doing
IT?

It is important to radio manufacturers to know
who is setting the pace for the radio magazines
—who has been doing the original thinking—
who can be expected to do the next new things.

The idea of putting binding posts at the rear

of radio sets, the popularization of neat wiring,
the base panel method of assembly — all im-
portant in their time — are now a matter of
history, so far back most radio men would
have to get out old magazines to find that
M. B. Sleeper was responsible for these funda-
mental contributions.

The six-year record of Radio Engineering
Magazine will show that M. B. Sleeper owned
the first radio magazine laboratory, published
the first complete construction articles on sets
built from standard parts, and taught the in-
dustry the importance of selling parts in set

designs, rather than as separate, unrelated
items.

Who originated the cooperative marketing
method so popular this fall> Who sold the
Who sold the
Who arranged
the first international radio tests? The record

first cooperative advertising?

first construction blue prints?

of these and many other things is written in
Radio Engineering. M. B. Sleeper was the

man responsible for these things.

But last year's or last month's record isn't
enough. What about today's performance, and
tomorrow's?

Page 390

Who's doing the biggest, newest things right
now?

The president of one of the largest and oldest
parts and instrument companies said recently:
*“I do not believe that the experimenters’ maga-
zines are getting one new radio enthusiast for
every two that are dropping out, because they
are too technical to attract new blood to the

field.”

Well, what is any magazine doing about this
situation?

Yes, sir. M. B. Sleeper again — by bringing
out RADIO MECHANICS MAGAZINE.—
The first original idea in popular radio maga-
zines, and a magazine that is original from
cover to cover.

Why, when you see RADIO MECHANICS
you'll realize that it is the only popular radio
magazine there is! Glance over the illustra-
tions and you'll realize how true this state-

ment is.

And as for getting new business and more
business — go over a copy of RADIO ME-
CHANICS and you'll see, whether you are
selling parts or sets, that it is the only radio
magazine sold on the newsstands which is
sufficiently different from all the others to get
new readers.

READ RADIO MECHANICS FOR NEW
IDEAS.

Radio Mechanics, Inc., Radio Hill, Poughkeepsie,
N. Y.

Enter my subscription to Radio Mechanics, and send

me a bill for $2.00. It will be paid upon receipt of

the first issue.

Radio Engineering, October, 1926
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C — : 5 5
“HOW TO BUILD IT” Y { '
BOOK V| A m I,“
Complete instructions for as- ey : %y i 4 ""
remiling, virng, 0d opera £7 : | 1111
Hi-Q  Receiver. Prepared i i i }

under the direction of the
Engineer-designers.

e

same coutrol operates tun-
ing condenser and primary
coil coupling sumultaneously,
gives maximum and equal
amplification and selectivity
over entire tuning range.

Veariable

Ly

— Stage Shielding — prevents
- coupling between stages, pre-
venting oscillations and  in-
f creasing selectivity, Clarifies
reception.

Different And Finer Results
From Different, Finer Engineering

HE new Hammarlund-Roberts Hi-Q is an entirely modern radio receiver, incorporating
the latest approved features. The most important of these include dual tuning, stage
shielding, automatic coupling variation, high detection efficiency, a high power output and
that it is non-oscillating.
Tried and proven fundamentals have been adhered to; but they are applied in new and
different ways that produce greater selectivity, clearer tone, simpler tuning.
This new Hammarlund-Roberts is the united achievement of ten of the leading radic engi-
neers in the country; all concentrating on producing the most advanced and efficient re-
ceiver—regardless of cost.

YOU CAN BUILD THE HAMMARLUND-ROBERTS YOURSELF
Anyone can build the Hammarlund-Roberts HI-Q. All the research, the selection of
parts, the exact placing of units, has been worked out in advance for you. And you have
a receiver that will equal an eight tube set—simplicity of design and operation hitherto un-
thought of—all at less than half the price you would pay for a factory made set of any-
where near equal efficiency.

HAMMARLUND-ROBERTS, 1182-G Broadway, New York

‘Hammarlund

ROBERTS
(] Pl

Parts complete 63 05 - WHigh ratio of reactance to resist-
(less cabinet) o S ance. High ratio—Great selec-
tivity—Loud sigansl.

o

HI-Q FOUNDATION UNIT ASSOCIATE MANUFACTURERS
Includes drilled and engraved Bakelite Carter Radio Co. Benjamin Electric Mfg. Co.
panel, drilled Bakelite sub panel, two Martin-Copeland Co. Eby Manufacturing Co,
complete shields, hardware, wire, nuts Radiall Company Hammarlund Mfg. Company
and screws. $10.50 Samson Electric” Co. International Resistance Co.

Sangamo Electric Co. Westinghouse Micarta

Radio Engineering, October, 1926 Page 391
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y-Pass condensers

y

K4

Dubilier Condenser Tvpe
907

Capacities 0.1 to 2.0 mfds.
Price $ .60 to $1.75

Se
E.dec n

“PBy-Pass was the name originally given to small
paper condensers by Dubilier. This name deseribed
their funetions—such as shunting radio frequeney
currents around high resistances, and their use in
amplifier cireuits.

But now the elumsy old ‘‘By-Pass” eondenser is out
of date. The high voltage used in radio today along
with sub-panel construetion, demand a condenser of
higher eleetrieal efficieney and more eompact size.

In the new Type 907, Dubilier has made a compact
all-purpose condenser with a working wvollage * of
160 volts D. C. With improved soldering lug ter-
minals and mounting feet, Type 907 will give more
efficient service in smaller space for every purpose
for which the old ‘“By-Pass’ tvpe of condenser has
been used. '

Ior long life at high voltages insist on Dubilier Paper
Condensers.

Dubilier

CONDENSER AND RADIO CORPORATION
4377 Bronx Blvd., New York, N. Y.

*Working voltage means more than “(est voltage.” It is the voltage at which a condenser may be safely used in continuous
operation.

Page 392 Radio Engineering, October, 1926
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THE NEW L-W CIRCUIT

A method of neutralizing which is independent of
the vacuum tube capacities—By John Grabar

HE development of radio cir-
cuits of wadically new design
is becoming more and more the
particular art of the skilled
engineer. When the fundamental laws
of electrical engineering are combined
with sound mathematies, the result is
usually an efficient product.
Engineering and mathematics have
l.een combined by Messrs. Loftin and
White in their paper on combined elec-
tromagnetic and electrostatic coupling,
which they recently presented before
the Institute of Radio Engineers.
The ordinary type of radio receiver
employs inductive or magnetic coupling

NJ

=

2 2

P4 .’.‘-‘_//
- [2

in Fig. 3. C, is the coupling condenser
and is very much larger than C,, which
is variable. A curve between the same
ordinates as in Fig. 2, will have a
downward slope, as Fig. 4 shows. The
reasons for the slope of curves C, and
C, are well known and so will not be
discussed here.

If these two methods of coupling,
namely, electromagnetic and electro-
static, could be combined the result
would be a uniformly straight transfer
of energy curve. Fig. 5 shows such an
arrangement. The resultant curve of
energy transfer is as shown in Fig. 6,
where C. represents the summation of

herent tube ecapacity. Due to this
capacity the current in the plate cir-
cuit will affect the grid of the tube. .
The common name applied to this
action is regeneration.

To produce regeneration, the plate
circuit must have an inductive re-
actance. A resistive plate circuit will
neither aid nor oppose regeneration.
On the other hand, a capacitive circuit
will prevent regenerative action. The
detrimental effect of the grid-plate
capacity of a vacuum tube is well
known. Attempts have been made by
manufacturers and engineers to over-
come it or nullify it. Practically all

¥requeney

Kauonboay

Flgs. 1 and 2.

only. This system increases in efii-
ciency of energy transfer (from pri-
mary to secondary) with increase in
frequency. The result is unstability
and non-selectivity at low wavelengths,
uitless neutralization, the introduction
of losses or the mechanical variation
of coupling is resorted to.

In order to illustrate the funda-
mentals of the L-W circuit. turn to
Fig. 1. This is an ordinary electro-
magnetic system where two circuits are
coupled through a transformer. We have
a source of voltage of variable fre-
quency. Circuit 2 contains a variable
condenser to permit adjustment for re-
sonance at all impressed frequencies.
Then a curve between frequency and
secondary voltage or energy will have
the form as in Fig. 2. E, is the
secondary voltage at resonance. As
the frequency increases the curve C,
has an upward slope, indicating an in-
crease in the amount of energy trans-
ferred from circuit 1 to circuit 2.

This transfer of energy may also be
accomplished electrostatically as shown
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[llustrating the effect of frequency upon magnetic coupling.

electrostatic coupling between circuits

curves C, and C.. However, to obtain
this straight line care must be taken to
insure the proper phase relation be-
tween the electromagnetic and electro-
static coupling. Should either L or L*
be reversed, C, would be shifted below
the zero line—negative energy transfer
with respect to C.— and the point
where now the two curves cross would
become O coupling and therefore zero
energy transfer. It must be noted
that zero coupling is a relative term
and refers to the smallest coupling ob-
tainable in this system. Even with
correct polarity, the straight line may
not be obtained, if other factors,
affected by the introduction of capacity
coupling, are not considered. Some of
these factors are: amount of coupling,
limitations of electrostatic field im-
posed by tuning condenser, etc.

Those considerations are fairly
simple and the circuit as is Fig. 5
easily constructed. When applied to a
vacuum tube amplifier the problem
becomes a more difficult one. The
prime source of ditliculty is the in-

www americanradiohistorv com

Figs. 3 and 4.

The actlon which takes place with

of the systems in use either produce an
inefficient receiver—losser methods—or
do not entirely wipe out regeneration—
neutralizing schemes.

The Loftin-White system is very
flexible. With constant coupling it is
possible to construct a receiver which
will be just on the point of oscillation
for the entire range of broadcasting
frequencies. Letting either the capaci-
tive or inductive coupling predominate
will produce a receiver that will give
more energy on higher or the lower
wavelengths, TItig. 7T illustrates the
L-W circuit.

Looking at circuit 7, a choke coil is
found inserted in the plate circuit.
This choke provides sufticient induect-
ance so that the plate voltage may
fluctuate the required amount. Con-
denser C: blocks the plate potential.
Therefore the choke furnishes a path
for it. C: is the tuning condenser but
also acts as a blocking condenser to
prevent the application of plate poten-
tial to the grid of the succeeding tube.

In the ordinary receiver, using elce-
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tromagnetic coupling there is a tend-
ency to regenerate excessively at the
high frequencies. If the coupling is
then so adjusted as to just stop oscil-
lation on the lowest wavelength, the
receiver will be found to be very in-
etficient at the higher wavelengths and
furthermore selectivity will be poor at
the lower wavelengths. This condition
therefore limits the wavelength range.

With the new type of coupling no
such limitation is imposed. By adjust-

Q

=

=

ceivers that will not oscillate and will
be entirely independent of tube capac-
ity. Not only is it impossible to
neutralize perfectly the ordinary re-
ceiver for more than one frequency,
but this neutralization only holds for
the set of tubes in the sockets. But
here we have a scheme which gives
entire freedom from oscillation no mat-
ter what type of tube is employed.
Fig. 8 is a reproduction of circuit 2
of Fig. 7, with the exception of con-

Frequency

Figs. 5 and 6. Loftin and White combine magnetic and elec-
trostatic coupling to produce constant coupling at all frequencies

ing the constants of the circuit we can
have maximum regeneration over a
range of 150 to 600 meters, or increas-
ing regeneration on the high wave-
lengths. In other words, we have a
new regenerative control which can be
set once and then will be fixed for all
frequencies.

Another great benefit derived from
this coupling—of interest to manufac-
tures especially—is the fact, that due
to the loose coupling employed in the
electromagnetic portion of the circuit—
the other coupling is capacitive—
fewer turns are needed on the primary
to duplicate conditions of ordinary re-
ceivers. As a result the distributed
capacity of the circuit is reduced, pro-
ducing a lower minimum capacity, and
therefore a lower wavelength may be
reached. Using ordinary commercial
condensers, sets have been changed to
go down as far as 210 meters, which
originally barely reached 230.

Loftin and White constructed a set
with a circuit as in Fig. 7, adding two
stages of audio. The only criticism to
be heard was that the receiver was too

"%ljjrs_
7

bl

Fig. 8. The value of Cg

determines the amount of

regeneration in the plate
circuit

selective for the ordinary operator to
cover DX.

Finally we come to the step which
will be a boom to many. This coupling,
with a condenser C, added in the plate
circuit, may be employed in the con-
struction of tuned radio frequency re-

Page 394

denser C; in the plate circnit. We
stated before that a resistive plate cir-
cuit cannot produce regeneration and
a capacitive reactance in the plate will
oppose regeneration. If we then insert
a capacity of sufficient magniiude in 2
to completely oppose the inductive re-
actance, the plate circuit will have no

L%

T

A New Book on
Eliminators

More power supply devices will be
sold this season than ever before.
The new book published by the Acme
Apparatus Company on this subject
should therefore prove of great value
to the dealer and service man. The
information contained in it deals
with the theory and construction of
both A and B eliminators.

The first few pages are devoted to
a theoretical consideration of alter-
nating, direct and rectified current.
This gives a comprehensive view of
the difference between A. C. and
D. C. Furthermore, it brings out the
faet that rectified A. C. is not a pure
direct current, but has fluctuations
which must be ironed out before it
can be applied to a radio set.

An interesting diagram will be
found on page 6 of the book, which
shows the necessary sections and
units for good rectification and filtra-
tion. With the picture presented in
mind, the circuits of the various
eliminators on the market will be
easier to understand.

A number of pages have been de-
voted to filters. This is an all im-
portant subject, for upon the design
of this feature will depend the suc-
cess or failure of the device. Circuits

Mo
? ;..=— : T

Fig. 7. Complete circuit of the Loftin-White receiver. E
Using this method, it is possible to obtain a

applications of the system.
sutficiently constant regeneration to

undesirable influence upon the grid.
The energy now in the plate circuit is
only the one produced and amplified
by the tube at the efliciency of re-
sonance. Where a number of steps of
radio amplification are to be con-
structed, it is preferable to increase the
capacity of C, slightly beyond the
amount required for a resistive plate
circuit. This will make the path
slighitly capacitive and will effectively
take care of any stray feedbacks due
to leads, ete, that might arise.

To summarize: The L-W system of
coupling will produce a constant trans-
fer of energy for all frequencies. It
offers a control for regeneration which
may be ajusted once for all frequencies.
It permits loose magnetic coupling and
therefore a wider range in frequencies
may be covered with ordinary com-
mercial condensers. A receiver may be
“neutralized” for all freqnencies, inde-
pendent of tube capacity.
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This is one of the

make a slngle-control, 3-circult tuner

are given for both A and B eliminat-
ors, with constants of the chokes and
condensers used. The A supply filter
is of particular interest, because ot
the novel use of the storage battery.
C eliminators have been neglected for
quite sowme time, but here will be
found a ecircuit which is simple to
put together, yet should give excep-
tional results.

There are any number of ways of
connecting the rectifying device into
the circuit. On page 12 there are
several diagrams for electrolytic and
vacuum tube rectifiers. A small but
important item in an eliminator is
the control unit. This book presents
some interesting dope on the proper
construction of control units.

As a whole, the Acme book on
power supply is a timely bit of in-
formation useful to the dealer and
service man as well as the general
public.

Radio Engineering, October, 1926
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Fig. 1. The 1927 Operadio is built by a company which has
always specialized in the manufacture of light-weight
equipment

: Operédio Adds a Tube

More pick-up with advances in the tuning circuit design,

loud speaker, volume control, and mechanism

lam HE Operadio Corporation of
Chicago announces as a new

] model for the 1927 season, a
" seven tube set which, while
maintaining the essential form of
previous models, contains radieal

changes in design.

The new set, designated as Model-7,
represents the culmination of five con-
secutive years of development of loop
operated, self-contained sets. As in

previous Operadio models, the new
set is of the combination home-and-
portable type and is a remarkable

piece of radio engineering. Contained
within the compuact earrying case, the
dimensions of which are 17x12x9 ins,,
there is a highly eficient seven-tube
set as well as ample battery supply
and self-contained loud speaker.

The set utilizes six 199. type tubes
and one power tube. The tuned input

supplies one stage of tuned radio fie
quency and two trausformer conpled
stages. Jehind the detecto: are a
transformer stage and two resistiance
coupled stages of audio frequen -v. As
in a previous model of the Operadio,
the radio frequency transformers are
entirely  shielded and hermetically
sealed in oune can, with the audin fre
quency equipment in another. These
cans. mounted beneath the gang socket
as shown in the accompanying illustra
tion, give very short leads. Since hotb
units are impregnated in a high in
sulating, low dielectric wax, the possi
hility of damage or unstable operation
from the effects of humidity is prac-
tically eliminated. The gang socket
with the attached eans and tubes are
mounted by an ingenious spring sus-
pension which solves one of the most
difficult  problems encountered in ali
self-contained sets, namely: treuble
from microphonies.

The self-contained loud speaker with
a 24-in. air columm is of unique design
and in combination with the resistance
coupling of the audio frequency. pro
duces a truly remarkable tone quality.

This new model covers completely
and efliciently the entire hroadeasting
wave band from 200 to 350 meters with
untuned transformers, an engineering
feat of which the designers arve justly
proud. The tuned input and the tuned
stage of radio frequency ape ganged
together under one dial. Due to the in-
herent balance of the circuit, single
dial tuning for all local' and cthe
stronger distant stations is obtained
without any adjustment whatsoever of
other controls.

4s in previous models of the Op-
eradio, a high grade voltmeter is in-
corporated in the set to insure that
the proper voltage is impressed on the
dry battery tubes and also to enable
the owner to determine at all times the
exact eondition of both A and I3 bat-
teries.

One of the new features of this
model is the arrangement of the volt-

B YT Y Y

e ememy.. 8, -

Flg. 2.
the radio and audio amplifying circuits.
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Rear and top views of the 1927 Operadio.

Note the catacombs,
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below the tubes,
The top view shows some of the mechanical developments

which contain
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age control whereby it is impossible
to supply to the tubes more than the
correct voltage of 3.3 volts. Another
desirable feature of the set. particu-
larly in metropolitan centers where
there are strong local broadeasting sta-
tions, is the volmme coutvol provided
by a variable rvesistunce across the in-
put of the second audio tube. With
the voluine control at this point in the

Right up to the minute is the design of the HiQ.

foundation unit, all parts
useful in other cCircuits,

required Y
a factor of Importance to the dealers

circuit, any change in volume desired
can be obtained without affecting the
tuning. When a station is tuned in
accurately on its wave, the volume is
regulated eutirely by the volume con-
trol without de-tuning, with the at-
tendant danger of running into other
local stations.  This control gives a
volume regulation from a whisper to
full reproduction.

Except for the

are standard items equally

The Question of Q

Telling the first

story of

the

new Hammarlund-Roberts

construction kit

+—= VERY dealer is aware of the
gratifying response accorded by
, the fans to the Hammarlund-
- Roberts kit, which embodied its
own version of the one stage of tuned
R. F. and regenerative detector com-
bination. This vear Hammarlund-Rob-
erts have scored again with their Hi
() kit, designed around a circuit radi-
cally difterent from that of its older
brother. Following in the footsteps of
its illustrious predecessor, the new kit
contains parts which are the products
of ten leading manufacturers. Aside
from the circuit, the new outfit has
been changed in constructional details
to conform with the latest idcas and
hest engineering practice.

Of particular interest and benefit to
the dealer is the fact that he need
stoek no special parts, aside from the
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Foundation Unit, which cannot be used
in some other set or circuit. The coils,
for instance, are adaptable to almost
any circuit, as is the rest of the as-
sociated equipment.

This kit possesses several unique de-
tails of construction and assembly
which can be stressed by the dealer for
strong selling points, TFor example.
the shields are shipped in knocked-
down form and can be assembled easily
without the necessity for soldering laps
or joints.

The assembly, as a whole, presents
one of the most attractive, efficient,
and easily constructed designs that
have yet been placed on the market.
Simplicity of control is attained by
ganging on one shaft the condensers
which tune the second R. F. and de-
tector circuits. The secondary of the
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antenna coil is tuned separntely to
compensate for the variations iutro-
duced by the use of aerials of different
lengths and capacities. Thus the tun-
ing is done with only two dials, W hieh
is a most desirable featuve.

1t will be noticed, by reference to
the large picture, that no shielding is
employed around the first stage of
R. F. An explanation of why this
shielding has been omitted will be of
interest to the technical men.

The energy entering the set by way
of the antenna is minute, and the
direct pick-up by the coil itself is very
much smaller. If we take steps, by
shielding these parts, to prevent this
small amount of stray energy from
entering the set, we have actually ac-
complished very little, and have prob-
ably not bettered the operation of the
receiver at all. We have, however,
complicated the construction greatly.
and have also definitely increased the
cost of the parts.

The cirenit itself consists of two
stages of tuned R. F, neutralized by
the well known Roberts method, a non-
regenerative detector, and two steps
of transformer coupled audio. It can
be safely said that the R. F. stages are
far more efficient than is the conven-
tional design, due to their Auto Coup-
ling feature.

The Auto Coupling is a very clever
arrangement of varying the coupling
hetween the primary and secondary
coils as the civeuits are tuned. Refer-
ence to the photograph on the opposite
puge will enable the reader to under-
stand more easily the description of
how this is accomplished.

The secondary coil is mounted on
brackets affixed to the frame of the
tuning condenser. The primary coil is
in turn mounted on two rods, which
slide through holes pierced in the
mounting brackets of the secondary
coil. A cam is fastened to the rotor
shaft of the tuning condenser, and
bears against a cross rod which is con-
nected to one of the rods which actu-
ate the primary coil. The shape of
this cam has been mathematically cal-
culated so that the primary coil, or n
other words the coupling, is automati-
cally varied an amount definitely in
proportion to the variation in fre-
quency.

This kit incorporates just about
every useful feature that one could
desire, without recourse to the uncer-
tainties of reflexing, or the instability
commonly inflicted as a penalty for the.
use of regeneration.

Another noteworthy feature is the
use of a separate sub panel of Bakelite
Micarta, upon which are mounted the
new type Samson audio transforiers.
This sub panel serves also as a connec-
tion block, and is drilled to hold the
Eby binding posts, to which all battery
connections are made.

This arrangement permits the as-
sembling of the audio amplifier, includ-
ing the Amperite filament ballasts and
Benjamin sockets, as one complete
unit. The advantages of this scheme
are apparent, for the constructor is
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canbled to do the most diftienlt part of
the wiring before the set is completely

assembled.  Thus the necessity for the
gvmnastic contortions required when

soldering in inaccessible places is ob-
viated.

The wiring has heen further simpli-
fied by using one of the new Carter
products, which incorporates a rheo-
stat and filament switeh in one unit.
The rheostat controls the filament volt-
age of the 1t. F. tubes. and serves as
an effective volume control. A Carter
Iinp antenna switch is provided to com-
pensate for diffzrent antenna lengths,
and also regulates the selectivity or
the euse of tuning as desired.

The Hammarlund-Roberts IFounda-
tion Unit consists of a drilled and en-
graved Bakelite Micarta front panel, a
drilled Bakelite Mieavta sub  panel.
romplete alumimun shields, an exten-
sion, shaft, equalizers, a fixed resis-

fance, wire, and screws, in fact all the
special parts needed to coustruct the
In addition Lo the parts alveady

outfit.

This unit, specially designed for the HiQ,
can be used in any tuned R. F. Set

named, the assembly requires a set of
Hammartund variable condensers,
Auto Couple coils, and midget con-
denser, Sangamo fixed condensers,
Durham grid leak, Marco vernier
dials, and a Carter jack.

Heretofore, high reactance has Leen
inseparably associated with corres-
pondingly high resiztance. However,
in order to he eflicient, a cireuit should
have a high value of reactance, and a
low valune of resistance. The direct
ratio of reactance to resistance, is ex-
pressed by the formula Q—=X/R.

This ecirenit has heen designed to
give the highest possible reactance con-
sistent with the lowest possible resis-
tance, hence the name, IIi Q.

General Radio Units

General Radio has placed on the
market two neat designs of B elim-
inators and power amplifiers. Type
890 wuses a UX-213 and a UX-17L.
The other type, 395, is designed for
the Raytheon B II tube and the UX.
171. Both designs are identical with
the exception of the power trans-
former.

Radio Engineering, Oclober, 1926
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Fig. 1.

Bert Smith’s own schematic for his S. W. receiver design

Around the World on S. W.

A design based on the experience of operators on polar and
tropical expeditions—By Bert Smith*

h UL to the comparative newness
of short wave receivers, niany
faulty desigus have leen
recommended to an innocent
and {rusting publie. It is therefore
most important that the technical men
in the radio business sponsor only
those parts and circuits which have
heen thoroughly tried in actual service
at the hands of experienced ham
operators.

The growing use of short waves for
broadeasting has served to stimulate
the interest of the average listener in
short wave receivers, and has there-
fore opened a field which promises to
be very profitable for the dealer who
recognizes these possibilities and fen-
tures short wave kits and parts.

The dealers’ technicul men, selling
short wave kits and explaining short
wave circuits, may be confronted with
a large number of questions. Some of
the ones most commonly asked for:

1.—Do you encounter dead spots in
the tuning range where the detector
will not oscillate?

2.—Is the set free from body ca-
pacity?

3—Are the coils readily inter-
changeable so that quick and easy
shifts of wave bhands are effected?

4—1Is the control of regeneration
smooth and uncritical, with a mini-
mum ot de-tuning effect?

5—Is the set easy to wire and free
from freak construction?

6.—Is the set easy to tune?

7.—Is the tone quality good so that
the set can be used enjoyably on the
broadcast hand?

8 —Has the set good distance getting
ability ?

The answers to these questions are:

1.—This receiver will regenerate
freely on any and all of the wave-

-_’Allen D. Cardwell Co.
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lengths it eovers, which are from 15 to
550 meters. This is assured by rhe re-
sistance in the plate circuit of the de-
tector, the lixed tickler, L3, and the
regeneration or throttle condenser, C3.

2—Body capacity will be noticed
only when setting the antenna scries
condenser, (‘1. This is not trouble-
some, however. since €1 has one best
setting for each coil used, and requires
no further adjustinent. The control
knob on the shaft of C1 has been
hrought out to the panel merely for
convenience. The rotors of condensers
"2 and C3 ave both attached to the low
potential side of their respective coils.
and no trouble will be experienced
from body capacity with them.

3.—The Aero coils are provided with
small plugs and suitable minature jack
nountings into which they c¢an be
quickly plugged. The Primary coil L1
is not removable, Lnt ix <o hinged that
the best coupling can be obtained for
any antenna used.

4—Control of regeneration is simootl
and effective at all wavelengths, If
the detector goes into oscillation with
a sudden plop, the trouble will gen-
erally be found to be the use of an im-
proper value ot gridleak. The ntmost
flexibility of regeneration control is
asstired hy the fixed tickler coil, and
variable regemeration condenser.

5.—The wiring and assembly of the
set is si:nplicity itself. All wiring can
be done and the set can be put info
operation for testing before the front
panel is attached. All .apparatus is
1aid out so that the wiring is short and
direct aud the leads are readily ac
cessible. Very little wiring is done
under the sub-panel.

6.—There is only one tuning control
and the regeneration control. There

Complete  construction article in

Ranro
MrcHaNics, November, 1926,
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are no  supplementary rheostats or
other knobs to turn. The antenna
series condenser is set once for each
coil used on the short waves, and is
not even in the cireuit when the broad-
cast band is covered.

«.—The use of a high grade audio
transformer assures excellent tone
quality. Furthermore, the R. F. cur-
reuts are effectually choked out of the
audio end, whieh removes a frequent
cause of distortion and noise, This re-
ceiver, coupled to a power amplifier of
approved design, will deliver signals of
# quality to satisty the most fastidious
listener.

8.—Under favorable conditions, using
the short wave coils, the distance reach
of the receiver is almost unlimited.
Australian, Irench. and gdrazilian sta-
tious have been received in a single
everling,

Dealers may encounter sales resist-
ance dne to the faet that many people
have coustructed 8. W. sets which
gave indifferent results, or no results
ar atl, and they will probably tind
quite a few prospeets who would like
to build S.W. outfits but have been
advised by their friends to “lay oft.”

There seems to be a great deal of
misunderstanding in the minds of the
public about S.\W. equipment. The
design of a S.W. receiver is nmiueh more
than tiguring an inductance, a variable
capacity to tune it with, and tacking
on behind some method for obtaining
regeneration. A nuilwoer of c¢ireuits
which have appeared in magazines and
newspapers seem to have been designed
in this manner, since, when con-
structed, they gave anything but grati-
fying results.

In the S.W. set to be described here,
the deficiencies and shorteomings ot
other designs  have  been carefully
studied  and  either  elinunated  or
avoided. The resulting receiver, there-
fore, is one which rhe technical man
may safely recommend, and one for
which the dealer may sell parts with-
out fear of comeback.

When designing this receiver a num-
ber of rather novel but exceedingly
useful things were done. First, since
lengthy experiments have led us to
believe that a long antenna capacita-
tively coupled to the grid of rhe de-
tector tuhe gives the best results on
S, raception, an anteuna series vari-
able condenser, C1, Iig. 1, was incor-
porated in the circuit.

On the other hand, induective coup:
ling, using an aperiodic antenna, is
preferable for the broadeast bhand.
Provision for this form of coupling is
made, and the change is readily ac-
complished by  merely disconnecting
the antenna from the series condenser
and hooking it to the primary coil,
11, Fig. 1.

Regeneration  is  obtained by a
method whieh has proved most satis-
factory ou SV, receivers. In Fig. 1,
resistance R2 between the plate of the
detector and the primary of the audio
transformer obviously presents a
higher resistance to the R ecurrents
than the tickler L3, and the regenera-
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tion condenser C3. Further, since the
capacity of (3 .s sma.., audio fre-
( 1ency can not get through 1t and the
result is a smooth control of regenera-
tion on all bands with a minimum of
distortion caused oy stray R.F. in the
AF. amplifier.

Another ndvantage of this system is
that no point will be found at which
it is necessary to use a large advance
of the tickler condenser in order to
obtain enough regeneration. Due to
the voltage drop through the resist-
ance R2, the detector will be founa to
operate best on about 90 volts. Thus
only one B plus .eaa is necessary on
the set and the wiring is further
simplitied.

The construction. of the set merits
more than passing mention, due to 1its
unusual features. All of the parts are
mounted on the sub-panel in such a
wiy that the entire receiver can be
completely wired and tested beiore
the front panel is put on. This niethod
greatly facilitates the mounting, wir-
ing, and testing.

In order to obtain the excellent
results of which this receiver is

capable, it is most important that not
only the best of parts be used, but atso
that the parts are properly correlated.

The Aero Coils used in this receiver
are of excellent design and of low loss
construction fully in accordance with
the latest and best engineering prac-
tice. The variable condensers are
Cardwell, one Taper Plate, type E,
controlling regeneration, one type D
for secondary tuning, and one type D
tor the antenna series condenser.

On the sub-panel, which is mounted
on Silver Marshall brackets, we find
the mounting for the Aero coils, two
Airgap tube sockets, an Amertran De
l.uxe tirst stage audio fransformer, an
Electrad resistance, grid leak, and con-
denser, and Eby binding posts for buat-
tery connections and phones or power
amplifier input. ©One Awperite, type
112, controls the filament current of
both tubes.

On the front panel are a National
dial for turning the secondary con-
denser, two Kurz Kasch knobs for the
antenna series and regeneration con-
densers, and a Frost toggle filament
switch.

varion fbr A.

C. Operation

A set made from standard parts which takes A, B, and C from
110 volts, A.C.

ITAT 1this is the year of bat-

tery elimination, there is no

doubt. Any one connected in

any way with the radio busi-
ness can attest to the interest that
1his  problem is arousing over he
entire country. The radio fan of to-
day is tired of playing with trick cir-
cuits,  Still, he wants something to
keep him interested and on the qui
vive, A. C. operation will do that.
Furthermore, radio is finding its
place in the home as a piece of furni-
ture of pleasing appearance. This
implies the hiding or eliminating of
a great many appliances previously
found attached in a helter-skelter
fashion to the radio set. With A. C.
operation, all unsightly wiring is done
away with.

With 110-volt alternating current
forming approximately 80 per cent of
the major installations in this coun-
try, interest and importance natur-
ally centers on battery elinination
from that source. During the past
few years a large number of truly
satisfactory I3 eliminators have Dleen
placed on the market, but the num-
ber of A eliminators released has
been very smull. This has been due
largely 1o the Dbulk and expense in-
volved. If the eliminator is to work
with a standard radio set without
any changes heing made in the re-
ceiver, the A current to he rectitied
and filtered must necessarily be high.
TFor example, a set using five 201-A
tubes consumes one and one-quarter
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wmperes of current and the filter
apparatus, to smooth out this amount,
must be far too bulky and expensive
for widespread public aceeptance.

Because of the difficulties of hand-
ling large quantities of rectified
direct current, it was decided, in de-
signing the Varion Receiver, -to use
199 tubes with their filaments con-
nected in series, up to the last tube.
At this point, where all of the volt-
age amplifieation gains made through-
out the set must be translated to
terms of power, the 199 was obvi-
ously unfitted and a power tube of
the 112 or 171 type was decided upoh.
The filament of this last tube is sup-
plied with A. C. from a five-volt
center tapped filament winding on the
bO\\'er transforiner, The filament
current of a 199 is only sixty mil-
linmps at three volts. This means
that the filaments of five such tubes
connected in series will draw only
sixty millimmps at tifteen volts. This
i readily obtainable from any well
designed eliminator. Of the several
methods of rectification that could be
used, the vacuum tube type was de-
cided upon.

The design of the eliminator 'eir-
cuit employed follows very closely
that of common practice. The new
TRaytheon BH is used to rectify the
A. . However, several refinements
in design and construction have been
incorporated, which should -be readily
appreciated Dby the experimenter:
The Amertran transformer used is of

Radio Engineering. October, 1926
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Fig. 1.

The eliminator unit, made up of standard parts built

into a new Raytheon circuit

special design and contrary to what
seems to be general eliminator prac-
tice, the core is of such generous de-
sign as to prevent saturation at full
voltage and toad. Core saturation
often gives rise {o a bhum which is
difficult to locate and eliminate. The
filament heating winding for the
power tube delivers five volts at a
one-half ampere drain. This is suit-
able for a UX-112 or a 171 power
tube.

The Sangamo condensers used have
ample capacity and are all rated at
voltages far in excess of those met
with in the operation of the elimin-

A

ator, a point which will please those
who have had the doubtful pleasure
or hlowing several ordinary filter con-
densers one after another on rela-
tively high voltages.

Ward Leonard has contributed a
Vitrohm Resistor directly to the radio
experimenter, Besides having an in-
definite life, these resistors have an-
other very important characteristic
for eliminator work. They possess a
zero temperaturve coeflicient. There-
fore, their resistance will not vary
with either load or temperature. The
Centralab Radiohms used in the re-
ceiver are of the new heavy duty

‘to the

type, assuring  smooth, noiseless
operation.

A heavy gauge steel case is sug-
gested for the Varion Eliminator. It
will aid 1aterially in preventing
interaction between set and elimina-
tor and resultant hum. The balance
of the material in both the eliminator
and the receiver is of standard design
and has been chosen on its merit as
a part of the circuit. If you desire
to 1nake substitutions for apparatus
specified here, be sure that the new
materiale is the exact duplicate. elec-
trically, as the part which it replaces.

Independent of the ftype of power
tube used, the 2250 ohm resistance in
series with the ceuter tap lead of the
filament winding will give the correct
negative bias to the grid of the tube.

The C Dbias voltage is obtained hy
the drop across this resistance,
through which the plate current of

the power tube must flow, The heav-

jer the current drawn through this
resistance, the greater the voltage
drop must be. It so happens that

the characteristics of the 112 and the
171 tubes are such that with the cor-
rect plate volages, cach will receive
the correct negative bhias.

A four mfd. condenser has been
placed across the filament supply of
the 199's. This is absolutely essen-
tial in this type of receiver. The
plate return of the power tube is
placed ahead of the filament supply
terminals. In this way the plate
current of the power tube is added
filament supply of the 199
tubes. As this current is.quite con-
siderable in the case of a 171—about
twenty milliamps—this method aids
materially in reducing the load on the
rectifier tube and filter circuit. Tt is
important to note though, that with-
out the four wmfd, condenser across
the line, the normal fluctuations in
the plate current of the power tube
will result in an unstable filament
supply for the 199’s.  This will be
evidenced by the inability of the

(Concluded on puayge 405)

Fig. 2,
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Flve 199 tubes and a 171 are used In this Varion set.
worked out with unusual thoroughness
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The very finest parts have been chosen, and the circuit has been

Page 399


www.americanradiohistory.com

Big Field for B Bat-
tery S. W. Telephone
Transmitters

short waves have opened another
big field, for remunerative returns, to
the dealer and service man. Many
people are eager to try their hands
on short wave work and the simplest
thing to do is to hook up a small
telephone transmitter operated from
B batteries. The wide awake dealer
will take adavntage of the demand
for such material which will soon- be
created by Radio Mechanics.

In the December issue of that
maguzine there will appear a com-
plete and detailed construetion
article, describing a telephone trans-
mitter and receiver for short wave
work. Amateurs and B.C.L’s who
have seen and operated the outfit are
very enthusiastic about it and pre-
diet its immediate sueccess. And the
curious thing about the transmitter is
that it is so inexpeusive for the aver-
age fan to obtaiu. Why, the total
cost is very much less than one
would expect to pay for a good five-
tube broadeast receiver. During the
summer months counsistent results
with phone have bheen obtained over
a range of 200 miles. Two-way con-
versations were carried on with ease
over that distance. The transmitter
is very compaer, oecupying about as
muclh space as the B batteries needed
for its operation. In conjunction
withh the short wave receiver, the
whole outtit is compact, inexpensive
to acquire and operate.

1t is up to the dealer to get be-
hind this and be prepared. Ilere are
some of the manufacturers who will
push the transmitter and receiver.
The American Transformer Company
is furnishing the audio transformers
for the receiver. The modulation
transformer in the transmitter is
made by the Acme Apparatus Com-
pany. Benjamin sockets are used in
both outtits. The variable condensers
used are manufaetured by Karas,
Plug-in coils in the receiver and trans-
mitter are of the Aero type. Ai-
perites are used for controlling the
filament current ampere of all f:hle
tubes. To indicate the amount “of
antenna radiation a 0-1 hot wire am-
meter has leen incorporated in_ the

transmitter. This is put out.by Gen-
eral Radio. A Sampson R. F. Choke
is used in the receiver. For ease

of handling. a Federal hand mieros
phone is recommended for voice trans-i
mission. Some of the other manu-
fa cturers whose product are being
used in the transmitter and receiver
are Lynch, Durham, Eby and Gar-
field.

With this advance information in
vour hands it is up to you to be ready
to serve your customers when the
demand for these parts will arise.

Any dealer who will make up one
of these outfits and let his customers
talk by radio will be astonished at
the sales created.
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Materials for Radio Wiring
Describing approved methods for wiring buildings and homes
for radio distributing systems—By R. C. Birkhahn

1 EALERS and service men are
beginning to acknowledge that
there are great possibilities in
radio distribution systems.
The elaborate receivers of today, giv-
ing ample power and volume to fill a
concert hall, lend themselves admir-
ably to radio distribution. Fore-
warned is forearmed. Here are some
of the details which must be worked
out, if the distribution system to Dbe
constructed, is to operate satisfactor-
ily.

Iig. 1 shows a cireuit which may
well serve as a guide for all more or

less elaborate installations. Even
small jobs may very well be based
upon it. In the average house the nii-

crophone will not be used, but the rest
of the layout is perfectly general.

Before attempting any installation, a
suitable control room should be chosen,
where the radio set or sets are to be
located. This room should be removed
as far as possible from elevator power
equipment, ecircuit breakers, X-ray
machines, motors and other producers
of electrical disturbances. Of course,
the room also must be easily accessible
for operating the receiver as well as
for terminating the distribution sys-
tem.

With this accomplished, it should be
determined how 1many loudspeakers
and head-sets will be required. The
wiring for these appliances should then
be made heavy enough to prevent any
considerable voltage drop between the
outlets and the receiver. If it is de-
sired to include a microphone in the
system, a special three conductor
shielded circuit must be used. This
cireuit should consist of a twisred pair
of No. 16 double and a No. 16 single
conductor, rubber covered, in conduit.
This latter conductor should he
grounded and connected to the conduit.
No other circuit should be run in this
conduit. This circuit should be term-
inated at each end by means of a
three-conductor outlet receptacle at the
microphone. The receptacle should be
located as near as possible to the
point where the transmitter is to be
used. The grounded conductor is then
connected to the polarized contact of
the receptacle.

Between the amplifier and the head-
set outlets, a two-conductor circuit will
be required. This consists of a main
trunk line running through the build-
ing, with parallel taps taken off at
each floor and as many outlets as con-
venient connected to each tap in par-
allel. If only one floor is to be wired,
these parallel taps can be omitted and
taps taken directly from the trunk line
to the outlets. It is good practise to
take the taps off the trunk line through
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double-pole, singlethrow snap
switches. This provides a safe-guard,
so that in case trouble arises in the
wiring, the defective portion can be
cut out and the rest of the system con-
tinued in operation.

Between each amplitier and the out-
lets for the loudspeakers, similar cir-
cuits will be required. If two radio
receivers are used, this makes four
distribution eircuits. The easiest wire
to handle and in faet the best to use. is
a twisted pair of No. 16 gauge double
wire in conduit. One precaution must
be observed here. It is possible to run
the two loudspeaker circuits in one
conduit witliout experiencing any great
difficulty, but never run a head-set and
a loudspeaker circuit. from either the
same or different receivers, in the same
conduit. The loudspeaker circuit it
subjected to heavier currents and volt
ages and if a break should occur, then
it is possible, with a head-set line in
its - vicinity, that high voltages may
reach the phones.

A number of service men have sug-
~ested that the wiring for the distri-
bution system could be inciuded in con-
duits carrying low voltage lines, as for
exanple, indicator call systems, house
tetephones, ete. This is not very good
practise. It is doubtful w hether there
would be any considerable saving in
labor or material. To Dbe placed in
the same conduits with other lines
would require the shielding of all the
radio cirenits to prevent interference.
This shielding would probably cost as
much, if not more, than the cost of
separate conduits.

Each oune of the circuits in the dis-
tribution system should terminate at
the radio set in a two-conductor, flush-
type wall outlet, easily accessible for
the operator. At each location, where
a heuadset is required, a jack with a
switeh plate should be installed. The
Carter Radio Company has just placed
on the market a wall plate with a jaek
attached. This is of standard size and
form and has the appearance of a light
cireuit wall plate.

It becomes practically a necessity to
include a volume control in the loud-
speaker outlets, so that the volume can
be adjusted to suit the persons listen-
ing in. The Carter Company has made
provisions for this by including a spe-
cial 500,000 ohm resistance with the
jack on their control plate for loud-
speaker outlets. It will be noted that
the circuit has the resistances which
control the loudspeaker volume Dper-
manently connected across the line. In
other words, the arrangement is oper-
ating on the potentiometer prineiple.
The Carter resistance is connected in
series with the jack. Both methods
should give good results.

Radio Eng'neeriny, October, 1926
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Fig. 1. Schematic diagram of the Western Electric installation at the Sydenham Hospital, in New York City

Each outlet should be mounted not
more than five feet from the point
where the head-set or loudspeaker is to
be used. This is the usual length of
the cord attached to phones and loud-
speakers.

Finally, some thought must be given
to the location of the small power
plant needed for the operation of the
receivers, and amplifiers if there are
any. If possible, this should be lo-
cated in the same room as the re-
ceivers, but usually, for the sake of
appearance, the charging panel and
bhatteries will have to be located in
gome out-of-the-way corner. No harm
will arise from this so long as the bat-
tery wiring is made heavy enough. In
fact, the wires from the power panel
to the receivers should be able to carry

Radio Engineering, October, 1926 !

A

at least twenty amperes. The power
supply unit should be made as fool-
proof as possible. The best plan is to
construct a panel to which all connec-
tions are made. Separate A batteries
should be provided for external power
amplifiers. This reduces the load on
a single battery and prevents any in-
teraction of the two circuits that
might arise in the battery.

Resistances for Eliminators

Allen-Bradley have been working
for some time to produce variable and
fixed resistance specially suited to
the particular requirements of elimi-
nator cireuits.

These items now in production, are

www americanradiohistorv com

being used by eliminater manufac-
turers and are also distributed through
retail channels for set builders. The
variable resistor, indicated as Brad-
leyohm-E, is larger in size than the
other types, so made to accommodate
extra long resistance columns of
higher current-carrying capacity.
They are made in several resistance
ranges to suit the various eliminator
circuits.

Bradleyunit-A is a fixed cartridge
resistance containing a molded ele-

ment of very constant resistance over

a wide current variation. It is sealed
as a protection against moisture, and
equipped with silver-capped ends.

Wires can be soldered to the caps,

or the unit fitted into a standard re-
sistance mounting,
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Schematic diagram of the Dual TC receiver, Including the latest refinements of design as Indicated in the photographs on

the page opposite

L 'fC Set with Dual A— F.

This year the TC receiver can be made even better than ever by
putting on the Dual A. F. amplification circuit—By C. J. Brown

ET builders, both amateur and
professional, have welcomed
the advent of the Dual TC
receiver, for they were so de-

lighted with the performance of the
original TC design as it was brought
out in the Boston Transecript.

Many a radio man can testify that,
whether it’'s a factory-built set or a
home-made jobh, the circuit used is no
guarantee of performance. In faet,
the sefs most cavefully engineered
sometimes go wrong because, while
they are unquestionably sound in the-
ory, from the engineers’ point of view,
they don’t measure up in the niceties
of operation about which people are
learning to he so particular,

Most all of us have had the experi-
ence of getting a first-class receiver in
operition, expecting big things of it,
only to find that it’s wonderful when
vou can get a station right on the
button, but it’s so hard to go from one
stution to another and back again—a
fellow just gives up in despair.

The fact that the TC receiver scores
s0 nearly 100 per cent in its operating
characteristies is largely responsible
for its popularity, for it works so
smoothly, without tricks and catches
in eontrols. The neutralizing system,
comprising an R. I*. choke; 0.0001, mfd,
condenser, and neutralizing condenser
is very quick and easy to adjust.

Another thing which has a strong
appeal is the variable selectivity con-
trol. The primary of the R. F. trans-
former can be adjusted to make the
tuning exceedingly sharp or quite
broad, according to the requirements
of local eonditions.

Now the addition of Dual A. F. am-
plification makes the audio end the
last word in quality. 'The Dual trans-
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former, manufactured by Samson un-
der license from Harold Donle, in-
ventor ot the Sodion and Donle tubes,
is a most remarkable device. It com-
bines hmpedance and transformer ef-
fects in a way that produces results
which differ from either method used
singly.

That is, the quality is considered, by
those who have heard it, superior to
that obtuined from transformers, with
volume greater than that given by im-
pedances. The case of the Dual trans-
former contains a closed cone on whieh
the primary and secondary are wound,
and the stopping condenser whieh is
connected to the plate end of the pri-
mary and the grid end of the second-
ary. Thus the external wiring to the
bhinding posts of the Dual transformer
is the same as for an ordinary
transformer,

Tests mnde with very loud signals
applied to the Dual A. I, cirvcuit show
that the design automatically compen-
sates for overloading, so that it is
practically impossible to cause distor-
tion and blasting in the loudspeaker.

A number of deualers are moving
Dual transformers in surprising quan-
tities Dby demonstrating the actual
operation of the A. F. circuit. These
are being bought by B. C. L.’s, to con-
neet to complete sets already in operi-
tion, or by set builders to put into
various kinds of new circuits. Consid-
erable interest has been aroused iniong
the “amplifier experts” in one town by
a dealer who has installed a set con-
sisting of two stages of tuned R. I,
and a detector, with a jaeck for con-
necting any type of A. F. amplifier.
He challenged his customers to hring
in their amplifiers and show him some-
thing better than the Dual A, F. unit
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which he made up to use with his
demmonstration outfit. With a little
publicity from the local paper, he not
only stepped up sales on Dual trans-
formers, but managed to make himself
known as the local authority on qual-
ity amphfying problems.

The Dual TC illustrated on the page
opposite requires the following parts,
according to thé recommendations of
J. Clapp, the designer:

2—0.0005 mfd. condensers.

1—0.0003 mfd. Samson neutralizing
condenser.

1—0.0001 mfd. fixed condenser.

1-—0.0005 mfd. tfixed condenser.

1—0.0001 mfd, fixed condenser.

4+—14 amp. ballast resistors.

1—1%% amp. ballast resistors.

1—5 meg. grid leak.

1—Clarostat or Centralab volume
control.

2—No. 85 Samson R. F. chokes.

1—A. ¥, Transformer,

2—S8amson Dual Impedances.

1—Samson Antenna coupler.

2—Vernier dials.

1—Open circuit jack.

The tubes recommended are UX
201-A’s or CX 301-A's for the R. F.
detector, and first two audio stages,
with a UX 112 or CX 312 in the last
stage. Binding posts are provided for
67 volts on the R. F. tube, 45 volts
on the detector, and 90 volts on the
first two A. In. tubes, and 135
volts on the 112 in the last A. F.
stage, These voltages are correct with
the grid biases specitied—4 volts on
the first two A. I, tubes, and 9 volts
on the 112, These vialues are empha-
sized because they have heen found to
produce the best results, and should
be used, so that the relation of C bias
and plate voltage will not be altered,
thus affecting the quality and volume.

Of course, the Dual A. F. circunit is
applicable to any radio receiver, and
it is certainly worth trying if you feel
that your present system isn’t right
up-to-date, but if yon want something
altogether new, try the Dual TC, and
vou'll understand the continued popu-
larity of the TC tuning circuit.

Radio Enginecering. October, 1926
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Fig 2. Four views of the assembled Dual TC, a development of the TC circult so popular last year
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Making

Money

An entirely new phase of activity has opened to dealers who are
selling parts or sets

HIS department was not in-
augurated as our own little
private pulpit from which to
preach te fthe dealer some
shopworn doetrine of salesinanghip.
"Not by a long shot! We will leave
sules methods to the dealers’ in-
genuity.
Iowever, we shall set forth here
some interesting advance dope ou
{what’s to appear in our new magazine,
" Radio Mechanices, one hundred thou-
sand copies of which go on sale at the
newsstands on the 10th of each month.
For instance, in the November number
we have an article on

| Quality Amplification
' What is the average man’s idea of
‘a power amplitier? AsKk some of your
-customers, and the majority will prob-
ably tell you it’s something used by
radio stores as a Dballyhoo to attract
the public’s attention. Others may say
"it is an infernal machine employed by
its proud possessor to inform his
neighbors that static is still with us.
Well, they're hoth wrong. A power

amplitier properly constructed will
“deliver from a good loud speaker a

swealth of music almost uncanny in its
similarity to the original.

Yes, there's one in the November
number of Radio Mechanics, described
tin language that anyone can under-
stand. Complete instructions, includ-
ing the wire-less wiring diagrams,*
'are given to show just how it is con-
structed.

This design uses the Amertran power
transformer, chokes, and De Luxe
audio transtormer, Tobe f{ilter con-
densers, a Daven Glastor and grid lealk
mountings, and an Aerovox resistor.
The front and sub panels are of Dake-
lite, mounted on Radion brackets. A
Federal potentiometer controls the C
voltage, and the operating conditions
are shown by a Jewell millinmeter.
General Raido sockets and an Electrad
jack complete the assembly. This
outfit bears the O.K. of J. L. Scher-
merhorn, chief engineer of the Ameri
can Transtformer Compauy, so nothing
further need be said as to its merits.

If you build one of these outlits for
demonstration purposes. vou will save
yvourself u lot of energy otherwise
wasted in sales talk. Just let the
prospect hear a set using the power
amplifier, and the same set without it.
We'll let your cash register write the
happy ending to this little story.

Selling Sets

“Well, the trouble is,” began Mr.
Set Prospect, “that I want some kind

#Patent applied for.

Page 40}

of a radio down at the house, but the
Mrs. won't stand for it. Says she isn't
going to have her living room all clul-

tered up with truck and wires and
gadgets.”
Ever hear that? Of course! But

you won't hear it so often now that the
AMrs, Set Prospects of the country have
been looking at some of the home in-

stallations illustrated in Radio Me-
chanics.
And by the wuay, for those ultra

fastidious people who want everything
just so, Carter has just released some
wall and base plates for radio use Lhat
are ex:act replicas of the switeh plates
used in eleetrie . light installations.
These plates are made in varicus
styles; some have jacks for the lvud
speaker, others add a volume control
to the jacks. There are also plates
with Imp jacks for the aerial and
eround to which the lead in wires of
the set ave easily attached with Imp
plugs,

We will have a complete article on
wiring the house for radio in a forth-
coming issue. Tlere will be a chance
for the radio dealer who also sells and
installs electrieal fixtures and supplies
to enter a new and profitable field.

Wirit

If you have had occasion to wire a
large number of sets, yvou probably
fully apprecinte the shortcomings of
the ordinary bLus bar. If you bend it
twice in the same place, it breaks. If
you try to put 2 small hook on the
end so as to fasten it to another wire
while soldering, the hook either snaps
off or fractures so as to make a high
resistance joint and cause all kinds of
trouble.

In the November issue of Radio
Mechanies, clear and simple instruc-
tions are given on the use of Wirit.
There is going to he a big demand tfor
Wirit when the set building fratevnity
wises up to its merits. and sees how
casy it is to shape and solder.

What Are the Short Waves Saying?

One of the neatest designs for S.W
sets appearing in a long fime is em-
bodied in DBert Smith’s outfit. A
description of this receiver will be
found in this issue of Radio Lngineer-
ing, and full constructional details are
given in November Radic Mechanies.
Bert Smith as you may know, is with
the Cardwell Company.

This set possesses many unusual fea-
tures. It fills the bLill for a S.W. re-
ceiver that really perks, and is so
simple of construction that it makes
an ideal set for the novice to build.
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It iy so designed that it works re-
markably well on both S.W. and the
broadcast band.

When used with the power amplitier
described in another article in the
same issue, this set will give the ut-
most satisfaction. It is truly an all-
purpose, all-wave receiver.

It is built of such well known parts
as Aero plug-in coils, Cardwell varia
bles, an Amertran De Luxe audio
transformer, and Airgap sockefs. An
Electrad resistor, grid leak, and cou-
denser, an Amperite, Eby binding
posts, and a Frost filament switch com-
plete the parts list. Tuning is done
with a National Variable ratio veruier
dial.

Automatic Radio Tuning

Widespread interest has been
aroused by the new King system of
automatically varying the coupling be-
tween the primary and secondary coils
as the frequency is changed. This
unique arrangement is designed to give
uniform efficiency over the entire
broadeast hand, which is something @
set employing coils with fixed coup-
lings obviously cannot do.

November Radio Mechanics contains
all the dope on the new Karas lqua-
matic. This is an ideal outfit -for the
home constructor who always wants
the latest wrinkle in radio, and is the
tirst version of the King invention to
appear on the market.

The Equamatic coils and haidware,
Orthometric variahle condensers, Har-
monik audio transformers, Micro-
metric dials, and mounting brackets
are all made by Karas. The other
parts consist of Benjamin sockets,
Yaxley rheostats, jacks, and switch,
Sangamo grid condenser and leak, and
a Jones Multi-Plug for making all con-
nections.

Useful Accessories

A handy little item, and one easily
constructed, consists of a baseboard
Iarge enough to hold a Balkite trickle
charger. Fastened to this baseboard
is a small front panel, upon which are
mounted Iiby binding posts for battery
connections, a Muter D.P.D.T. switch
aud a pair of Union phone tip jacks to
receive a Hoyt or similar pin jack
voltmeter. One position of the switch
gives the voltmeter reading, while the
other position places the battery on
charge. A further advantage is that
the meter is readily detachable so that
it can be used for measuring other
voltages.

Here's a chance for the dealer to use
up some of his serapped and left-over
panel picces, and to give the meters
another boost.

Howard Dealers

Bill and Bud ate right on the job
again this month. They have just
hooked up a Howard loop operated
Neutrodyne, and they sent us a picture
of the installation for November Radio
Mechanics.

Radio Engincering, October, 1926
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Bud’s letter is full of good stuff
about the Howard set. What is even
more important, it is written in simple,
non-technieal language that holds the
reader’s attention.

Give your Howard prospects thz No-
vember copy of Radio Mechanics, and
let Bill and Bud do the rest.

David Grimes

Dealers who are stocking Grimes’
new Inverse Duplex kit will be inter-

] Adfustable
3 fats for panel

ested in an article in the November
Radio Mechanics about David Grimes
himself,

The story is illustrated with pic-
tures of Grimes’ workshop, where he
has spent the past year developing his
idea of just what a kit for home con-
struction should be.

This article is replete with incidents
concerning the development of the
new kit, and should be read by every
dealer selling Grimes’ Own Kit.

i [A] Template

simplifies panel
drlling

{8 Switch
controls lamp

[C) Special 6 volt
i3 Mazda lamp

Dial Designs Changing
W here are the plain knobs and dials of yesterday? Demand now
is for special designs

T— XCEPT at the bargain count-
ers, there seem to be very few

people, now, looking for old
- style knobs and dials. Start-
ing from the introduction of a few

new types last spring, the demand is
almost exclusively for flat dials and
illuminated flat dials.

As a result. a splendid variety of
designs is available to the set manu-
facturers and home builders. Marco
is still running strong on their flat
dials and have made an entirely new
one, pictured above, which is in great
demand. The dial itself is behind
the panel, visible through a special
hezel fitted in an opening which can
be drilled out from a template fur-
nished. The condenser is then mounted
on a back plate, instead of going
directly on the panel. A light and
switeh provide very attractive illum-
ination.

National has made important
changes in their variable ratio flat
dial, greatly improving the appear-
ance and further insuring continued
smoothness of operation. A very
clever arrangement is used to illum-
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inate the dial, so that the opening
glows with just the right amount of
light to make it easy to read the
divisions and the logging. Another
feature which will be appreciated by
those who must have everything just
right, is the use of a positive fasten-
ing for the dial to the panel, The
use of a pin fitting into a hole in the
panel is all right in theory, but it
hasn’t worked out in practice.
Strangely enough, sales on the
original National knob and dial have

continued to increase -when other
manufacturers have dropped these
types because of reduced demand.

Probably that is due to the strong

preference accorded this 6-1 ratio
dial by the hams and the S. W.
experts,

Kurz-Kash have a pretty job in
their new flat dial. The shape is
most attractive, improving the ap-
pearance of any set to which it is
applied. The mechanism is clever,
too, and very simple. Kurz-Kash are
still doing a big business in the plain
knobs and dials, while the small
rheostat Lknob, with the engraved
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arrow. has been adopted as standard

by most all manufacturers aking
rheostats, potentiometers and high
resistances.

It was stated not long ago in

laplo ENGINEERING that parts and
kits must follow closely thie practise
employed by manufacturers of com-
plete sets, if that phase of the busi-
ness is to be maintained. Certainly
that has been borne out by the new
requirements in dial designs, for it
is certainly a result of the adoption
by the set manufacturers of new con
trol arrangements,

The Varion Receiver
(Continued from page 399)
operator to bring the set out of vio-

lent audio frequency oscillation.

As explained above, the tubes used
are 199s in series, with the exception
of the last one, It seems to be the
rule that where a set is mentioned
as using 199°s in series, the average
experimenter will shrug his shoulders
and dismiss the subject as something
too easy for consideration. There are
a great many difliculties in series
operation which are not realized
until actual trials have heen made,

The Varion eircuit consists ot threc

stages of R. F. amplification tuned
with two dual condensers and con-

trolled by a variable series plate
resistance. The detector is non-
regenerative and the audio side con-
sists  of two transtornier coupled
stages in which Amertran De Luxe
transformers are used. It is a stand-
ard, recognized circuit such as has
been constructed by theusands of fans
all over the country.

There are many differences be-
fween the Varion and the majority of
other series A. C. operated 199 setx.
The grid returns are all made to the
points which will give each tube in
the circuit the correet negative bias.
The detector operates with a positive
grid return, the R. F. tubes with a
negative bias of three volts and the
first audio with a negative bias of
nine volts. Across each of the fila-
ments in the series connection, excent

the first, is a fixed resistance. The
purpose of this resistance is to by-
pass, from the tube filament, the

plate current added to the line by the
tube preceeding it. If this were not
done, the last tube in the string
would in all probability be receiving
not. less than 10 milliamps more fila-
ment current than the first tube in
the series. Condensers have been in-
corporated to by-pass each filamment.
These add to the ease of control and
prevent howling on strong signals.
Their function is quite similar to
that of the four mfd. condenser men-
tioned above.

These details, together with the
general careful layout of the appara-
tus, account in a large nteasure for
the Varion being a gemnuinely inter-
esting as well as fine working A. C.
job for the man who is after some-
thing new,.
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Gossip Around the Trade

11 11. Eby, Philadelplia, has
added to their line a shielded dial
designed to eliminate hand eapacity.
The shell is most attractively molded
from bakelite, arranged for a  hair-
line indieator. It operates clockwise
or counter-clockwise and takes only
one hole to mount. These dials will
be packed in cartons with 50 or 100
in a standard package. The retail
price is $2.50.

The Walliert Mtg. Co., Chicago, is
in production o a very handsome line
of reedivers, using the Isofarad circuit
with the shiclded coils which charae-
terized their line last year.

The R, M. A. Standards Comnittee
has just made its report to the memn
bership on standardization of radio
design practice.  Commenting on the
report, A. J. Carter, Chairman of the
Conmittee, said, “Beeause radio is a
new industry, we will ind it casier to
stnundardize.  In a few yvears, we be-
lieve the radio industry will have at-
tained as high a point in standard-
ization of markings, sizes of parts,
and olher important factors as any
other industry in the country.” Ad-
ditional reports will be ready at the
R. M. A. Convention which opens in
Chieago on Saturday, October 9th, at
the Congress Hotel.

Powerolan Rudio Corporation, New
York City, has prodiced an A, C.
operated receiving set, A six tube out-
fit with a plain cabinet lists for $155.
They are also selling PPowerola Chassis
without a cabinet, to tit in a console
cabinet, at $140.

Amsco  Products, Now York City,
has brourht ont what they call a Tom
Thumb  Rheostat  which  measgres
only 1-%4 ins. in diameter behind the
panel, mounts with o single hole and
extends less than % ins. behind the
panel. 1t is made i the usunl re-
sistances of 10 to HO ohms, listing at
The, with the potentiometer listing at
a slightly higher price.

A new  pamphlet trom Freshhan
describes  thie  Freshman Master B
Iliminator listing at $22.50. The A
B C Power Supply lists at $565, The
specinl Freshman storage A batltery 1o
be usced in conjunction with the A
B C Kliminator sells at $10.00, and a
power amplitier lists at $30.  All the
cireuit details of these units are given
in the pamphlet. The A B C Elimi-
nator pses a UX 213 tube for the B
voltage and o triekle charger with a
Tuugay rectitying tube to Keep the
storage A battery fully charged at all
times, An automatie relay is con-
nected in Lhe eirvcuit so that the oper-
ation of the filament switeh on the
sef puts the eliminator 1 operation.
When the filament switeh on the set
is turned off, the relay antomatieally
disconneets all power from the set
and puts the storage battery on charge.
This mikes the operation of the outtit
very simple indeed. The power am-
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plitier uses UX 210 and UX 216 B tubes.
List price includes the tubes, Input
and output transformers for the power
amplitier are provided in the unit.

Alden Mfg. Co., Springtield, Mass.,

has equipped a section of their new
shop with automatic assembly equip-
ment for turning out an enormous vol-
ume of Truphonic amplifier units. The
individual Truphonic unit sells at $5.00
or $20.00 for the catacomb assembly.

C-10 Admiralty Receiver
Norden-Hauck used ten tubes in a super-range receiver designed
for exceptional volume and range

O many people, B.C.L.’s, us well
a8 set-builders, there is a
special appeal in super-power
receivers,  uas  expressed by
niny tubes.  Certainly Norden-Henck
is meeting this demand with the Su-
per-10 Admiralty receiver, four views
of which are given on the page oppo-
site.  T'he design is unusually hand-
sonie, even more jmpressive than it
appears in the illustrations, tor there
is an assurance of precision built into
the set, right from the engraving on
the front panel to the layout of the
mstroments,

The circuit comprises live stages of
tuned R. F., detector, and a combina-
tion A, I power amplitier of four
stages,  Two dials are provided for
R. I, tuning, one to operate the first
condenser controlting the wavelength
of the lirst secondary eoil or loop an-
tenna, as the case may be, and the
other to adjust the five-unit gang con-
denser. This is rotated thra a re-
Jduetion gear and w bevel gear, since
the shaft of the gang condenser is
parallel to the front panel.  Both con-
densers are shielded.

A (X 300, 1TV 200 or B-G Donle tube
cun be nsed for the detector. This is
regulated by o sepaviate rheostat.

Audio amplification is ohtained thru
one stage of transformed coupling fol-
lowed by three stages of impedance
coupling.  1n both R. F. and A, F.
stages, UX 201-A or C301-A tubes are
speeitied, altho a power tube ean be
put in for the lasi stage.

By using plug-in coils, the set is
made to cover 33 to 3,600 meters,
taking in the short wave bands, hroad-
casting, and the ordinary commercial
bands.

Discussions concerning sets of this
sort usually bring ap questions as {o
the real usefulness of multi-stage R. F.
amplification.  On long waves, the live
stages give tremendous ainplification.
At 200 to 550 meters the amplification
pér stage is less than the theoretical
@iin from cascade amplifiers.  How-
ever, these succeeding ‘‘strainer ecir-
cuits” very considerably increase the
selectivity at each stage. That is tbe
most import:nt reason for their use in
this set. Tbe transformers are de-
signed to produce only a slight ten-
deney to oscillate. That is entirely
eliminated by a simple, non-critical

method. Resistances of 720 ohms are
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inserted between the grids and the
junctious of the secondary inductances
and tuning condensers, Thus the re-
sistunces are not in  the tuning
cireuits.

In this set, as in previous models,
General Radio parts are conspicuous,
They include the special tuning con-
densers and rheostats. The total plate
current is indicated by a Weston am-
meter. Another Weston meter, with a
double seale, connected by a  nine-
position switch, shows the veoitage of
the A battery, the voltage on the RR. K.
detector and A, F. filwments, two B
voltages, and two C voltages In this
way, the operation ot the set can be
checked without opening the cover of
the cabinet.

All the sockets are made a part of
the side and read panels. Special grip-
ping contacts are fastened under the
pianels, making firin and positive con-
nections,  Spring mountings have not
been found necessiry as there is no
tendency to mechanical howling when
the loud speaker is placed correctly
i relation to the set.

No expense has been spared to make
the set as line as can be, either in the
selection of parts from other manu-
facturers—the designs of speeial in-
struhents made by Norvden Hauck., In
short, the Super-10 is built as a super-
Inting outfit, with the idea that the
owner cannot buy anything better, no
matter how mueh he is willing to pay.

As an auxilliary to the Super-10, or
any orher Kind of set, there is the
A B C power unit. This is sold only
as an assembled eliminator. The cab-
inet, of green-brown tinished steel,
measures 9 ins. wide by 10% ins. high
and 15 ips. long. On the front end is
an ammeter to show tlie amount of
cutrent rectitied. An ON and OFF
switel, and adjustments for the A
supply. detector BB and amplifier B,

No details as to the circuit and
method of A supply are available, but
it is rated at 3.0 to 3.25 amperes at ¢
volts. This is suflicient to supply 12
or 13 UV 201-A tubes.

The B supply works from a UX-213,
producing 65 to 70 mils. The detector
voltage ranges from 12 to 60 volts and
40 to 200 volts on the high side.

C voltage is also furnished from an
arrangement which increases the volt-
age automatically as the plate voltage
is raised.
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110 AG.

Fig. 1.

Rear of the US-76 eliminator. Note that the Raytheon tube is mounted

horizontally

'US-76 Power Supply

Construction data on a Raytheon Power Supply for the US-76
Short Wave Telephone Transmitter—By S. W. Nichols

1IE power supply unit provides

A, B, and C power for the

US-76 radiophone transmitter.

Tubes operating with any con-
siderable plate current, as transmit-
ting tubes do, have this plate current
added to the current in the filaments
normally supplied by the A bhattery.
The additional ecurrent is greatest
where the filament is welded to the
leadwires and dwindles off to nothing
at the point farthest fromx where the
B-minus is connected to the filament
cireuit. If the negative B battery is
connected to one side of the A battery
as in ordinary receiving practice, it
means that the plate current is added
to the A battery current in one half of
the filament and subtracts ~from
it in the other half; the effect is te
shorten the life of the filament alld

to-add resistdince to the plate circuit,
also to the grid cireuit if positive C
returns to the same place as negi-
tive B.

The best way out of this ditliculty
is to light the filaments with alternat-
ing current and make the plate and
grid returns to a center-tap on the
transformer winding supplying the
filaments. The .Gé-cycle supply does not
introduce a hum into the tube output
if' the center-tap is accurately located.

The B and C power is supplied by
the Raytheon tube and filter, the volt-
age being divided between grid and
plate by the 1800-chim Federal potentio-
meter.

A few connections on the transmitter
must ‘be changed before lighting the
filaments on A. €. The oscillator coils
and microphone, huttery filament ve-

turns were originally made to the nega-
tive side of the filament. This line is
retained as the center tap to the fila-
ment secondary. On the unit two one-
tenth microfarad condensers are con-
nected between the center-tap and the
sides of the filament circuit, to lower
the resistance for the alternating part
of the plate current.

The microphone must still be sup-
plied with D.C. and as the current is
considerably greater than the maxi-
mum output of the high voltage recti-
fier it is intended to operate it from
the receiver A battery.

The small Hoyt voltmeter is con-
nected across the filament terminals.
This is the only type of meter which
can he used, as most filament meters
operate only on D.C. To avoid un-
balancing the center-tap, the rheostat
for regulating the voltage is located in
series with the primary.

Although only seven inches high, to
match the transmitter, the unit appears
taller because of the long supporting
pillars below the instrument panel. A
seven-ineh sub panel ruans back from
the bottom of the instrument panel and
is supported at the rear by two pillars
In keeping with the power-panel style
of design the tube is mounted horizon-
tally. It can be pushed into its socket
from the rear quite easily but it should
not he necessary to put a tube in very
often, for the Raytheon lasts almost in-
definitely.

A Tobe standard Raytheon filter con-
denser block is used but as the filter
is only single stage, the extra 2 mfd.
condenser is used across the C bias re-
sistance. The single choke filter is
used to reduce the voltage in the filter
system. When the modulator tube is
properly biased and the osecillator tube
oscillating smoothly they will take
comfortably all the plate voltage the
unit will supply. The ripples from the
rectifier need less smoothing out than
when supplying a receiver, but the sys-
tem of taking C battery from the same
source tends to neutralize any possible
hum by the opposite voltages on grid
und plate which exist at any point in
the A. C. cycle.

Fig. 2 gives the wiring diagram of
the power supply unit angd of the trans-
mitter, as well as the connections be-
tween them, Complete eonstruction de-
tails of the transmitter were published
in Radio Fogineering tor May, 1920.

- : ‘nl Med. ,I[‘.
4 T e ol —} [ el :Js“”
= an lQ/ T T B8 e 82l
o I o Raytheon i \ ) %
= r L._i_l— v
S Transformer TE Um : 3
; . [ K +- ; U Mickoms
'_F 1 # T A jc- ®MicBatt iﬁ
r :

1)

Fig. 2. Connectiong for the power supply, at the left, to the US-76 short wave telephone transmitter, at th# right
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The transmitter was then deseribed as
a battery operated outfit, using about
180 volts on the tubes. By means of
the power supply unit, however, A, B,
and C batteries are elimminated, consid-
erably simplifying the installation.
Only the microphone is run from the
storage hattery which lights the lita-
ments of the receiving tubes.

The power tiransformer is the Don-
gan No. 537. This is the rype which
has a low voltage winding, with
center-tap, for filament lighting. A
Doungan No. 1591 choke smooths out
the rectified current.

In the ftilter circuit there is a Tobe
condenser block, from which & 2, and 2
mfd. taps are brought off. This unit
is on top of the base panel. Under-
neath, there are four 0.1 mfd. con-
densers, two to go across the high-
voltage secondary, and two across the
low-voltage secondary of the trans-
former

The Pacent rheostat, in series with
the primary winding of the trans-
foriner, is not shown in Fig. 2, nor the
Hoyt A. C. voltmeter, which goes
across the F binding posts of the
supply unit. They, as well w3 the Fed-
eral potentiometer, are mounted across
the front panel.

In the installation as we set it up
at the laboratory, another device was
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- Fig. 3. The S. W. receiver and transmitter, with the power supply unit
beneath

added. It was a relay. built 1o hreak
110 volts, so that, when the tubes ol
the receiving set were turned on, the

110-volt current was applied to the
power uuit.
After several monrhs of service, the

US-76 radiophone transmitter is still

coing  strong, doing 40 or 50 miles
regularly on phone even in the sum-
mer.  As  soon  as  the atmosphere

clears up a little, tbhese results should
be extended eonsiderably.

Western States Sales
Western States Nales Company, lue,
Angeles, Calif,, has just been
formed to represent Eastern manu
facturers who are ptanning to inerease
their Paeifie Coast husiness.

B. R.‘Ilﬂssler. for three years
General Sales Manager for Colin 13,
Kennedy. is the I'resident, Geo. J.
l.ane, Viee DPresident, has been in
charge of Californin sales for Kennedy,
and I3 W, Kennard, Secretary and
Treasurer, handled the Central and
Northwest territory for IKennedy.

The new concern will oceupy otlices
in Los Angeles, San Franciseo, and
Neartle, covering the states of Cali-
formia, Oregon, Washington, Utal,
ldalio, Montana, Nevada, and Avizon:.

Los

Micarta Fabricators

Micartn Fabricators Ine., New York
Qity, combines the facilities of Poster
panels and Goldstein.

They are handling decorating and
machining of Micarta for radio mami-
facturers and deilers as well.

The range of Micarta materials this
vear is solid black. natural core—Dblack
on both sides and tan center—Dburl
walnut, grain walnur, burl or grain
walnut on one side and black on the
other, mahogany on both sides or
mahogany on one side and black on
the other. With increased facilities
Micarta fabricators should handle a
tremendons nmount of  panel  and
special maehinery work this winter.

Fig. 4.
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Bottom view, showing the transformer, choke, and a part of the fliter
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The Parts Manufacturers

Current news about the activities and plans of the radio manu-
facturers and concerns which make things used by the industry

Amplion

The Amplion Corporation of Amer-
iea, 280 AMadison Avenue, New York
City, is making some new speakers in
addition to their well known - horn
types. The cabinet model illustrated
contains an air column 48.inches long
in a mahogany cabinet 18 in. by 12 in.
by 9 in. The list price is $435.00.

The cone model is housed in
two-tone mahogany. The over-all
dimensions are 14 in. by 14 in. by 9 in.
The list price is $30.00.

The Amplion Cabinet Speaker

Alden

The Alden Manufactnring Company,
22 Willow Ntreet. Springtield, Muassa-
chusetts, has recently released several
new items. The Localized Control
Unit made by this concern consists of
from two to four varinble condensers
of 00035 mfd. capacity, mounted on
one shuaft and so arranged as to be
turned all together or separately,

Alden also announces a new spring
cushioned tube socket. which is de-
sigined to absorh Dboth lateral and
transverse shocks,  This socket is of

Alden Spring Cushioned Socket.

the UX type and the springs are ex-
tended so as to form the soldering lugs.

Alden is also making a new ampli-
fier, known as the Truphonic. This
amplifier comes in kit form, or com-
pletely assembled, as the purchaser
desires. It consists of three stages of
double impedance audio amplification,
and output unit to keep the direct
current out of the loud speaker wind-
ings. The amplifier comes complete
with a connecting cable, including a
special attachment to facilitate its use
with existing sets.
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Belden

The BRelden Manutacturing Conipany,
2314 South Western Avenue, Chicago,
is marketing a complete aerial outfit in
kit form.

This company also manufactures
wire for every radio purpose, such as
loop wire, rubber covered {lexible
stranded wire for sets which employ
the cabled method of wiring, etc.

Belden Aerlal Kit.

Carter

The Carter Radio Company, - 300
South Racine Avenue, (‘hi('afgo, has
several new items. The Hi-Ohm made
by this company is now available in
models whiceh incorporate an auto-
matic filament switeh in addition to
the regutar variable resistunce. The
list price of this unit is $2.75, and it is
available in various valunes of maxi-
mum resistance ranging from 10,000 to
500,000 ohins.

Carter Rheostat and Fil-
ament Switch.

The same company has just an-
nounced wall and base board outlets
for radio house wiring. These outlets
are replicas of the switch and plug
outlets commonly used in electrical
installations. They are available in
several types: with Toud speaker
jacks, with or without volume control,
and with Imp jacks for aerial and
ground connections.

Carter is also making a Midget rheo-
stat which uses the same type of fila-
ment switch as used in the Hi-Ohm.
Turning this rheostat knob to the ex-
treme left side of its are automatically
disconnects the battery.
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Mitchell-Taylor

The Mitchell-Taylor Company, 1601
S.  Michigan Avenue, Chicago, is
marketing the M-T Airmast complete
unit, which consists of two five foot
poles, two adjustable pole bases, two
spearhead pole tops, guy wire, staples,
and screws.

This unit is intended for etlicient
installation of lhousetop aerials. The
list price of the outfit as deseribed is
$5.00.

M-T Airmasts.

Dongan

The Dongan Electric Manufacturing
Company, 3001 Franklin Street, De-
troit, Michigan, has just announced its
new type H Audio Transformer, which
is of larger and heavier construction
than the standard transformers made
by the same company. This new job
is completely housed in a black en-
ameled case, and is made in ratios of
1-1, 2-1, 3%-1, and 5-1.

In addition to their full line of trans-
formers, which includes power trans-
formers and chokes for B battery
eliminators, this company also makes
various types of meters, as illustrated.

Dongan further announces the ap-
pointment of the Eschner Company ot
Chicago as exclusive factory repre-
sentatives.

Dongan Voltmeter.

Aerovox

The Aerovox Wireless Corporation,
489 Broome Street, New York City, is
making tapped resistance units for B
battery eliminators. In addition to the
type shown, the line includes Lavite
resistances in cartridge form.

This company also makes a full line
of fixed, by-pass, and filter condensers.

Aerovox Tapped Reslst-
ance Unit.

Radio Engineering, Octobder, 1926
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CThe'MIDLINE"

5= MIDLINE}=S

HE new Hammarlund “MIDLINE”. Con-
denser makes its bow with the claim of
superiority over any other type ever produced.

Experience is responsible for its many excel-
lent features. Both you and we have learned
that the old “Straight-line-capacity’” type con-
denser crowded the low waves; “Straight-line-
frequency” crowded the high waves; “Straight-
line-wave-length” merely compromised between
the two. But the Hammariund “Midline” re-
tains the desirable qualities of these earlier types
without any of their disadvantages.

All of the time-tested Hammariund features
are included: soldered, non-corrosive, brass
plates with tie bars; rib-reinforced aluminum
alloy frame; minimum dielectric; one-hole
mounting with anchoring screw; bronze clock-
spring pigtaii ; friction brake. In addition, there
have been added ball and cone bearings and a
full-floating rotor shaft. This shaft supports
no weight; it may be entirely removed and re-
placed by a longer shaft for coupling to other
condensers, or for mounting cams, gears or pul-
leys for any scheme of single-control multiple
condenser operation.

The “MIDLINE” is smaller, more compact
and even stronger than previous Hammarlund
models. It measures only four inches with plates
fully open.

Made in six s(mzdard capacities, mcluding
short-wave, single, dual and triple models.

For sale by the better dealers

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

Foe Bettort Radior
Hammariund

PRODUCTS
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MAR-CO
Slluminated
CONTROLS

... already featured in more
than 15 of this season’s most
popular circuits. ..

... advertised in 12 leading
Elagazines .. total circulation
well over 1,000,000 .. with
full page space in color.

A new profit-maker has hit
the parts field—the MAR-
CO illuminated control. In-
stantly, it has been acclaimed
by the leading technical
authorities. Already, it is as
big a sensation as the MAR-
CO dial was last year.

Be sure to get your supply in
early. A handsome display
case supplied FREE—with
your first order of 20 con-
trols. Martin-Copeland Com-
pany, Providence, R. L.

MAR-CO illuminated Controls,

complete with template, bezel

and MAZDA lamp——List $3.50

MAR-CO vernier Dials, 180
degree or 360 degree, in nickel,
list $2.50; in gold, list $2.75

MAR-CO rheostat Dials, list $.75
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There Is No Substitute
For a Good ““B’’ Baftery
In Radio

45 VOLTS
30 CELLS

$4.50  AURGRON" Wion, €0
As Many Livesd

as a Cat

Ever hear of a DRY Radio
“B” Battery that could be re-
charged six to eight times?
We are telling you about one.
The name is TAB.

Can you sell a dry “B” bat-
tery that costs a few cents
more than the ordinary *“B”
battery yet gives six to eight
times as much service?

TAB Batteries will do this because they can
be recharged six to eight times at home with
any standard “B” battery charger or chemi-
cal rectifier.

TAB is the only rechargeable
dry “B” battery, and has no
competition. When money
talks there can be no argu-
ment.

Write for Literature and Discounts
Manufactured exclusively by
DRY STORAGE BATTERY
CORPORATION
213 South Broad Street,
Philadelphia, Penna.

~ TAB

' —the Rechargeable

The Thrill
of Successful
Accomplishment

In one way or another,
this is the basis of every
man’s interest in life.

No one tires of the sat-
isfaction of a good job
well done. You might
hesitate to tackle alone
the construction of a
grand piano, with any ex-
pectation of getting a
thrill out of it.

But with National Ra-
dio set essentials and the

necessary additional parts
and accessories, you can
produce a modern, sensi-
tive, selective, attractive
and beautifully toned Ra-
dio set.

It will have every de-
sirable quality that can be
quality which cannot be
bought. It will have one
bought—the thrill of suc-
cessful self-accomplish-
ment.

NATIONAL

The NATIONAL Tuning Units
comprise the wonderful BROWN-
ING-DRAKE inductance-coils or
R. F. Transformers,—now space-
wound for sharper tuning; NA-
TIONAL “EQUICYCLE” (SLF)
or “EQUIMETER” (SLW) Con-
densers and the NATIONAL VEL-
VET VERNIER DIALS (includ-
ing the new Type C ILLUMI-
NATED Dial). Made in a number
of different combinations at prices
from $9.25 to $14.25. Send for Bul-
letin 115-RE giving full particulars
or inquire at any good dealer. Be
sure you get genuine NATIONAL
products.

for the simple construction of qnality impedance-coupled
audio,—extremely simple to wire up. And for B-Eliminators,
the new NATIONAL POWER TRANSFORMERS, FIL-
TER CHOKES, SOCKETS and TONE-FILTERS repre-

' The NATIONAL IMPEDAFORMERS are complete units
\ sent a real advance.

N ATIONAL CoO It NE'G
Engineers & Manufacturers W. A. Ready, Pres.

B-———'

110 Brookline St. = - Cambridge, Mass.

e

Radino Engineering, October, 1926
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Bakelite Laminated
makes feasible
many difficult designs

“The fact that Bakelite laminated may be successfully
punched in irregular shapes, and with large numbers
of holes makes feasible many designs otherwise out
of the question because of manufacturing costs,” is
the statement of the Universal Insulation Co.,
Newark, N. ]J.

Of the several Bakelite laminated pieces shown here,
the large 2315” x 514” panel with 141 holes is most
interesting. These panels are produced at the rate
of 200 per hour.

It is the economy of Bakelite laminated, as well as
its high insulation value, rigid strength, resistance to
moisture, temperature changes, oil and fumes, and its
permanent color and finish, that has made Bakelite
the preferred insulation for radio equipment.
Bakelite laminated may be obtained under any of the
following trade-names:

‘DHENOLITE,
o ' é ;
Fibroc JORMICa Dllecto CELORON

Write for Booklet 38

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y. Chicago Office: 636 West 22nd Street
BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin Street, Toronto, Ont.

Micarta Spaulding

REGISTERED v. S PA‘I’ OFF

'I‘HE MATERIAL OF 00 A THOUSAND USES

“The registéred Trade Mark and Symbol shown above may be used only on products made {rom materials
manufactured by Bakelite Corporation. Under the capital **B" is the 1umerical sign for infinity. or unlimited
quantity. It symbolizes the infinite number of present and future uses of Bakelite Corporation’s produets.’”

Radio Engineering, October, 1926
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PATENT PENDING

English-Whitman coneless and hornless speaker,
using a double compound unit, a different prin-
ciple in speaker construetion and action.

English-Whitinan Tun-A-Loop, all wave, tunes to
the peak, something no other Loop on the market
today will do. Moulded of genuine Bakelite.
Will cut out second harmonic, a feature possessed
by no other Loop or Aerial. A Loop eventually,
why not the best ?

Jobbers and Dealers, Communicate

ENGLISH-WHITMAN PRODUCTS
120 Broadway, New York City
Dept. R, E.

The Set Thousands
Have Waited For!

The

VARION

A. C. OPERATED
RECEIVER

OW The Varion ‘A. C. Operated Re-
ceiver is ready for you! Months of
preparation and planning are over. Mori-
son’s has complete parts in stock for this
marvelous new batteryless set. It offers
complete light socket operation at a new
low price!

There are many new refinements in design
which every experimenter and builder will
be quick to appreciate. These new features,
plus specially designed parts, give the
Varion Receiver operating efficiency of the
highest order. In tone quality the Varion
is fully up to that high standard which the
radio builder of to-day rightfully demands.

Endorsed by 11 Leading
Radio Manufacturers.

Eleven of the country’s leading manufacturers
endorse the A. C. Operated Varion Receiver. They
have given their time, their thought, their engin-
eering skill, and their money to its development.
You have their assurance that the Varion Re-
ceiver is a set of exceptional merit.

Complete parts for the A.C. Operated Varion
Receiver, and A. B. C. Eliminator for use with it. $13850

Write for detailed price list and descriptive literature.

Dealers—-Professional Set Builders!

Our proposition on The Varion A.C. Op-
erated Receiver will interest you. It gives
you an opportunity to “cash in” on the set
that will be among the leaders this season.
Write today for particulars.

NATIONAL DISTRIBUTORS

ORISO

Electrical Supply Co. lnc.
15-EAST-40™ STREET-

NEW - YORH - CITY

1

-~
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: Audio Frequency

° Transformer

30 100 300 500 1000 2000 4000 6000 a000)

Freguency per Second.
AMPLIFICATION CURVE.

(BASED oN A MusIcAL ScaLE.)

AF. 3 $12

This graph is drawn on the musical scale — the only accurate way of showing the full value of each tone which your

set receives.
and the human voice.

Note that the evenness and fuliness of amplification extends throughout the range of the organ, the cello,
The unattainably perfect curve would be a straight line.
other transformer the Ferranti approaches this characteristic of perfection

Note how much nearer than any
That is why it is called " nearly perfect.”

FERRANTI TRANSFORMERS

Ferranti Transformers are the result of research
conducted to produce a transformer of low self-
capacity and high amplification ratio with flat curve
over a frequency range of 50 to 8000 cycles.

The Ferranti Transformer is at present manu-
factured in England by Ferranti Limited, engineers
and electrical manufacturers with forty. years'
experience in the design and manufacture of high
grade electrical equipment. Extensive experience
in the winding of coils of fine wire for electrical
instruments and meters has paved the way to the
production of this nearly perfect transformer.

Ten tests are made on each transformer after
assembly to establish irs condition.

The amplification ratio of each transformer is tested
with a tube. All transformers which do not come
within five per cent of the accepted standard are
rejected.

All transformers are tested at 1000 volts between
primary and secondary and between primary and
secondary and ground.

Ferranti Transformers, even under the extreme
climatic conditions of the Tropics, have heen found
to stand up to the most severe conditions of service

Use the Ferranti after the new detector tubes, and
before new amplifier tubes, and you will have
efficiency that cannot be approached by the old-
time transformers and tubes.

To convince yourself, put a Ferranti in one of your
sets, taking care to observe the installation direcrions
and note the difference. Facts speak clearlv and
loudly as to the supremacy of Ferranti when put
to the acid test.

We are trading through bona hde wholesalers with a minimum
quantity shipment of 12 transformers. We are preparing to
supply two transformers and two only to any retailer who
sends cash with order and the name of his jobber. If you
should be a dealer or jobber and are interested in handling
Ferranti Transformers, please write immediately and we
shall supply you with information in regard to discounts and
general company policy.

No Better Transformer [s Available At Any Price

FERRANTI, INC.

130 West 42nd Street

New York, N. Y.

THE’ NEARLY

PERFECT

TRANSFORMER

5]
“«

£,
o

Radio Engineering, October, 1926
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AMSCO

FOR EXCELLENCE

o

SILENCE, PPLEASE!

Amsco Meraroip Grid Gates
and Resistors are uniquely silent.
There is no thunder in them.
They do their work noiselessly—
and they give vou—TONE.

_Tbc secret of Amsco excellence
1s in the new Metaloid resistance
element—collsidal and unbroken,
supcrseding crystalline forms,
with their jagged, noisy pathway
to the current flow.

It pays to insist upon getting Ainsco
Metaloid Grid Gates, Amsco Metaloid
Resistors, Amsco Resistunce Coupled
Amplifier Units. For Excellence!

AMSCO PRODUCTS, Inc.
Broome & Latayette Sts., N. Y. C.

Py

BLUE PRINTS—Newly Issued

Browning-Drake Five, 1927 type

Assembly instructions in Radio Mechanics, Oct., 1926.

Henry Lyford Receiver. .. ............... .. .. ........
Assembly Instructions in Kadio Mechanics, Oct., 1926.

Hush-Hush II Short Wave Receiver. . . . ............... ..$1.00
Assembly instructions in Radlo Mechanics, Oct., 1926.°

Raytheon Eliminator and Power Amplifier............... $1.00

Asscmbly instructions in Radio Mechanles, Nov., 1926.

Equamatic R.F. Receiver

..........................

Assembly instructions in Radio Mechanics, Nov., 1926.

Radio Mechanics, Inc., Radio Hill, Poughkeepsie, N. Y.

Page 416
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ARE YOU IN A
GOOD HUMOR

If so
Do yourself some Good.

Get the first 3 issues of
RADIO MECHANICS

free.

Fill in below.

The Names of three Ra-
dio Dealers who would
be interested in reading
RADIO ENGINEERING.
We’ll send them each a
copy.

Then we’ll send you the
first three Issues of

RADIO MECHANICS
free.

If you don’t want to tear
up this copy use a sepa-
rate sheet of paper.

Send each of these
Dealers a copy of RADIO
ENGINEERING.

Name ..............

Name ............. .

Name ..............

Send me the first three
issues of RADIO ME-
CHANICS

Name .........c00.0.

M. B. SLEEPER, INC.
Radio Hill
Poughkeepsie,
New York.

Radio Engineerig, October, 1926
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Engineer—

shoqld send for a copy of the new Jewell No. 15-C
Radio catalog—32 pages devoted entirely to special in-
struments for use in radio work.

If you are designing a new set, writing a radio article
tor publication, or have any special problems in which
the use of instruments is involved, we would like to have Pattern No. 135-A high resist-
you communicate with our Engineering Department. We ance, super adjustable tip jack
can likely help you. Voltmeter

1650 Walnut St. - - - Chicago, 11
““26 Years Making Good Instruments”’ ‘

JEWELL ELECTRICAL INSTRUMENT CO.

l.

Ly that
houjll,

EE that rubber jacket about to descend
@8 on the “howler”? Once this ““howl
absorber” slips over a tube the howl stops
for once and all!
No more ruined reception. The thick
shield of live rubber effectually soaks up
the trouble-making vibration.

You can get it for every size tube! “" 'm

Just ask your dealer, or write.

PRICE
National “Distributors for the U. S. A. 75 CENTS
SPARTAN ELECTRIC CORPORATION EACH
350 West 34cth Street, New York City Ask for
Manufactured inthe U. 5. A. by McDonald Howl
SCIENTIFIC PRODUCTS CANADA, LTD. Arrester

Radio Engineering. October, 1926
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METRALIGN

Tuning
condensers opened a new principle of station
separation on all wave lengths by engineering
design, and as usual created a trend that is
being rapidly followed, but only in appearance.

The METRALIGN SLT condenser was first
publicly announced in May.

The definite principles on which METRALIGN
SLT is based still remain the exclusive design
that assures

STATION SEPARATION ON
ALL WAVE LENGTHS

Those eondensers elaimed as being “just as good” are
not good enough.

Manufacturers

Let us quote on your specifications. METRALIGN SLT
equipped sets stay sold

GENERAL INSTRUMENT CORP.
177 Broadway, New York & 5

Makes Any Set a New
Set —In 15 Minutes

Page 418

| —————————————————

This Seasoh’s

Biggest Selling
Accessory—

Pateuted
Othesr Pateats Pendling

Are YOU Cashing in?

Now is the time to place orders for Poly
Claro-Plugs if you want to cash in on this
season's biggest selling accessory.

For only $1.50 every radio owner in your
territory can vastly improve tone, broaden the
tonal range to conclude bass and high notee—
give the most inexpensive set or speaker the
same tonal beauty as the finest on the market.
And the Claro-Plug will eliminate all scrapes,
rasps. hissing and frying sounds—reduce
static{

Live Sales Promotion Back of It

Every carton of Claro-Plugs carries a generous
supply of window streamers, counter and window
display cards and literature to help you stimulate
the deinand. Adwertising in the live fan publications
and in local newspapers is “Telling the World™” about
the CluI'o'P!ug

Write TODAY! We'll tell you how to get local adver:
tising on the Claro-Plug and full details of a live, success-
ful, merchandising plan that's pushing a live accessory.

Polymet Manufacturing Corporation
599H Broadway New York Clty
“World's Largest Manufacturer of Radio Essentials’

POLYMET PRODUCTS

Radio Engineering, October, 1926
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The NATIONAL ILLUMINATED Velvet Vernier |
Dial, Type C, has an illuminated scale brilliantly
lighted by a small light which is concealed, and is
either turned on separately when needed or con-
nected to the filament switch, thus acting as tell-tale
to show when the tubes are lighted. It requires no
special cutting of holes for mounting and is easily
attached to panel with ordinary drill, reamer and
screw driver only. It has every feature which has ‘
made the Type A and Type B Dials so universally \
popular—variable ratio 6-1 to 20-1, with new and !
better adjuster, easily read scale, heavy Bakelite
case, wearproof and distinguished in appearance;
and finally—the NATIONAL Velvet action for hair- |

line tuning accuracy—retaining these qualities un- |

changed no matter how long it is used.
PRICE—Type C Dial, $3.00

Visit our exhibit at the Coliseum, Chicago, Oct. 11th-17th

NATIONAL CO. INC. |

W. A. READY, President ’

. ; ] d f
Velvet Vernier Dial Engineers and Manufacturers

Type C — [lluminated 110 Brookline St. Cambridge, Mass.

w e — |

screw-machine
products

~brass

For plugs, jacks, clips, con-
denser and transformer
parts, etc.,, BrAass assures
economy in quantity produc-
tion. It also gives the right

Deserve Them

For nccuracy in any type of electricai re-
cording instrument a positive contact is ) : c
absolutely essential. Eight out of ten manu- electrical Conduct1v1ty and
facturers insure the accuracy of their instru- the mechanical accuracy es-
ments by using X .
sential to proper operation
EBY BINDING POSTS of radio sets and parts.

These high quality posts improve both the performance

and appearance of any electrical instrument, and form COPPER tg.: BRASS

a good electrical connection on a straight wire, pin or
RESEARCH ASSOCIATION

spade terminal.

Furnished in metal, composition or bakelite—9 styles— 25 Broadway, New York
30 markings- and the tops doh’t come off!

THE H. H. EBY MANUFACTURING CO.
4710 Stenton Ave. Philadelphia

&

Radio Engineering. October, 1926 Page 419
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INE Deluxe Loop

The artistically balanced, hand rubbed, solid walnut frame |
and lustrous silk windingof this beautiful loop harmonize
with the finest furniture. It is very compact, yet highly
efficient for its size. Equipped with jack which may be
mounted in top of cabinet, to eliminate all exposed con-
necting wires. Overall size only 12x26 inches.

Improves tone quality by tuning out interfering stations.
Designed for regular loop sets, but can be used with many
aerial sets with slight changes. Write for directions for
converting aerial sets into loop sets. Ask your dealer to
show you the beautiful Bodine DeLuxe Loop. |

9 Basket e ‘
Bodine % Folding Loop |
Very popular because of its remark-
able ability to pick up long distance
signals. Basket-weave method of
winding makes this loop unusually
sensitive. Folds very compactly —
ideal for camping. Calibrated dial
permits logging. Special models meet
requirementsof all loopsets. Ask your /
dealer about the Bodine Basket-
Weave Folding Loop, the loop that is diflerent.

Bodine &t R. F. Transformer

The dream of set builders. Amplification is |
much greater than is possible with toroidal or other .
closed feld coils. Readily improves tuned radio
frequency circuits. Makes them sensitive and se-
lective. Improves tone quality. Small and compact.
Fasily installed in the set. Write for data on |
Bodine Twin-Eight Hookup which utilizes Twin-
Eight Coils.

Price, $2.00 per coil
3 matched coils, $6.00

Page 420

SHIELDED
SIX

The Shielded Six is one of the highest types of broadcast
receivers, It embodies complete shielding of all radio
frequency and detector circuits. The quality of repro-
duction is real — true to the ear. :

Behind the Shielded Six is competent engingering. It is
sensitive. Day in and day out it will get distance — on the
speaker. It is selective. Local stations in the most
crowded areas separate completely — yet there are but two
dials to tune.

These features — its all-metal chassis and panel, its ease
of assembly, and many others — put it in the small class
of ultra fine factory built sets, priced at several timest he
Six’s cost.

The S-M 630 Shielded Six Kit — including all specified,
matched and measured parts to build this remarkable
receiver — price $95.00. .

The 633 Essential Kit — contains 4 condensers, 4 R. F.
transformers, 4 coil sockets, 4 stage shields and the link
motion — all laboratory matched — price $45.00.

Clear and complete instructions, prepared by S-M
engineers, go with each kit —or will be mailed separately
for 50c.

The Shielded Six has been approved by Citizens Radio
Call Book, Radio Broadcast and other prominent publi-
cations and newspapers.

220 and 221 AUDIO
TRANSFORMERS

S-M 220 — the big, husky audio
transformer you hear in the finest
s:ts — the only transformer with the
rising low note characteristic that
means real quality — not oniy on
paper — but when you hear it. Itis
a power job — yet this finest of audio
amplifying devices is sold, with a
guarantee for but $6.00.

The S-M 221 is an output trans-
former that will bring out the low
notes on your present set. It should
be used between the last audio tube

i and the loud speaker — it eliminates
blasting and will increase speaker capacity_for_handling
strong signals without distortion, $6.00. vy

SILVER-MARSHALL, Inc.

854 W. JACKSON BLDG.
CHICAGO, U. S. A.

AN prices 10% higher west of the Rockies.

Radio Engiicening, October, [926
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Are You Building
A B-Eliminator?

IF 80O, follow the example of leading radio
engineers and use the Bradleyohm-E and
Bradleyunit-A for your voltage control.

‘Bradleyohm-E isa new and enlarged Bradleyohm designed
expressly for B-Eliminator service. The extra long col-
umns of scientifically-treated graphite discs insure perfect
voltage control, even alter long usage.

‘Bradleyunit- 4 is a solid molded resistor that is heat-
treated and accurately calibrated. It can be soldered without
affecting its calibration. Ask your dealer for Bradleyohm-E
and Bradleyunit-A for your B-Eliminator.

T T N

-Bradley Co.

288 Greenfield Avenue . . Milwaukee, Wis.

N

QPerfect Radio Devices .

Radio Engineering, October, 1926

c

Al Benjamin Radio Products
standard as the far-famed

are of the same high
Cle-Ra-Tone Sockets ~

| There are just three characteristics which

have gained popularity for Benjamin
Radio Parts: the best possible quality in
material; the highest perfection in tech-
nical construction; and absolute perma-
nence in cooperating with other radio

Improved Tuned Radio
Frequency Transformers
Proved through exhaustive
and comparative tests to be
the most efficient coil for
modern radio sets.

214" Diameter
Transformer
Compact. Especially desir-
able for crowded assembly.
Eliminates interfering

“pickup.”

3" Diameter
Transformer
Capacity coupling reduced to
lowest degtee. For use with

.00035 Mtd. Condensers.

Push Type
Cle-Ra-Tone Sockets
Spring Supported. Shock
Absorbing. Stop Tube
Noises. Greatest aid to
non-noisy operation. Con-

tacts always clean.

Battery Switch
Quick, positive,
clean-cut make and
break. Whenit's“in”
ir's“off,” eliminating -S=®
danger of wasteful
use of battery.

g

parts to give perfect radio reception.

Straight Line
Frequency Condensers
No crowding of stations.
Adjustable turning tension.
Low loss characteristics
give a definite and distinct
radio reception. Beautiful
in appearance. Finished in
dull silver. Made in three
sizes:

.00025 Mfd.
.00035 Mfd. .0005 Mfd.

‘“‘Lekeless”

Transformers

Uniform high
inductance, low
distributed

capacity and

low resistance.

The external

field is so slight

that it permits placing coils
close together without
appreciable interaction.

Brackets
An aid to simplification in
set construction. Supports
sub-panel with room under-
neath for accessories and
wiring. Plain and adjustable.

Prizes for Radio Hookups

A contest for new and original
circuits. Write our nearest
office for full details.

Benjamin Electric Mfg. Co.

New York
247 W, 17¢h St.

120-128 S. Sangamon St.
Chicago

San Francisco
448 Bryant Strect

Manufactured in Canada by the Benjamin Electric Mfg. Co.
of Canada, Ltd., Toronto, Ontario

0 ther than high quality radio products

can give good steady results ~

WwwWw americanradiohistorv com
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I TEE DEE
reorsces «B” BATTERIES

The TEE DEE “B’
battery provides a per-
manent, dependable
and foolproof source of
plate current for any
set. Gives greater
satisfaction with much
lower initial and main-
tenance costs than most
B Eliminators. Stays
sold resulting in satis-
g, i fied customers and
| larger net profits to the
List Prices—90 Volt. $20; 135 voit. $30 dealer.

Made in two sizes;
90 volt as shown and 135 volt with special models for charging
on 32 volt systems.

Incased in a beautiful cabinet with polished, hard rubber
panel and nickeled switches. This battery is a thoroughly high
grade job throughout and must be seen and used to be fully
appreciated.

Mr. Dealer: For bigger profits during the coming season,
get our proposition at once and push this battery in your city.

Price either type 60c
Super Sockets

MANUFACTURERS! SET BUILD-
ERS! You will find SUPER-
SOCKETS ideal for that new set.
They provide positive one piece con-
tacts from wiring to tubes and are
specially adapted for concealed wiring
beneath a sub panel. imparting a neat
appearance to your set, and cutting as-
sembly costs. Special models for ma