.")“)()

, MONTH \
VED DY 18 S OF PUBL |
A U

NO OTHER BATTERY IS LIKE IT € . |

The Layerbilt |
patented con-
struction re-

vealed. Each |
layer is an elec-

trical cell, mak- {'

ing automatic

contact with its

neighbors, and »
filling all " avail-
able space iuside
the battery case. |

Eveready Layerbilt
“B” Buttery No. |
486, the leavy- {
Dury battery that should be
specified for all loud-speaker
sets. 45 wvolts.

Practical tests have shown this to be
the most economical of 'B”Batteries

IN pAILY use in the home, Eveready
Layerbilt “B” Battery No. 486 has
fulfilled the promises made for it n
laboratory tests. More than a year’s
study of the performance of this
battery in the hands of the public
has shown that it is the most satis-
factory and mosteconomical “B” bat-
teryeverdeveloped. Allloud-speaker
sets require Heavy-Duty batteries
and the Layerbilt has proved itself
absolutely the best of them all.

If you are now using the smaller,
Light-Duty batteries, the Eveready
Layerbilts will give you twice the ser-
vice though they do not cost anything
like twice as much. Ifyouarealready
using Heavy-Duties, the Layerbilt,
the longest lasting Heavy-Duty ever

. . A . . 'TAG=IV orceste woc—-Davenport
built, wxlldrun your seglat least 25%  materials much more efficient current S,F;‘",Z,,-/,Tdf’,’p/,fa weol g[,‘,:[’;,p;: olis
. = WGR—Buffalo 1. Paun
longer, and again youwill save money. producers. WoR Pl o oot LR :

Unless Eveready Layerbilts now are

connected to vour set, you spend more
on “B” batteries than you should, and
you can have no idea how good a “B”
battery can be. The Layerbilt holds a
surprise in store for you.

Eveready Laverbilt’s unequaled ser-
vice is due to its unique construction.
All other dry cell “B” batteries are
made of cylindrical cells, with many
soldered connections, and a great deal
of space is wasted between the cells.
The Layerbilt is built up of lavers of
flat current-producing elements, that
make connection with each other auto-
matically, and that fill all available
space inside the battery case. It isevery
inch a batterv. Init you get more active
materials than-in any other battery and
the Laverbilt construction makes those

Those are the convincing reasons why

www americanradiohistorv com

the Eveready Layerbilt has proved itself
the longest lasting, most economical and
reliable “B” battery ever built.

Just remember this about “B” bat-
teries— Heavy-Duty batteries are more
economical than the smaller Light-
Duty batteries on all loud-speaker sets,
and the patented exclusive Eveready
Layerbilt No. 486 is the most economi-
cal of all.

Manufactured and guaranteed by

NATIONAL CARBON CO., Inc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night is Eveready Hour Night—9 P. M.,

Eastern Standard Time, through the following stations:
weAF-New York wrAM-Cleveland
wJAR-Providence wwi-Detroit
wWEEI-Boston wnN-Chicago

wsAr-=Cincinnati wre-Washington
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.| Put Micrometrics on that set of yours
| and enjoy the marvelous tuning these dials give

To really know the wonderful satisfaction of fine tuning you must
equip your set with Karas Micrometric Vernier Dials. When
your set is equipped with Micrometrics you will find tuning
marvelously simple and completely satisfactory. These remark-
able dials turn smoothly and evenly, without bumps, jolts or
slipping. They operate without a particle of backlash—and
none can ever develop. They separate stations that you never
could separate before—do it in the twinkling of an eye—and
keep on separating them as long as the set lasts! The secret of
Karas Micrometric performance lies in the high gear ratio used
—63 to I—plus the watchlike precision employed in the manu-
facture of the Karas gear train,

HARAS
MICROMETRIC

Essential for Regenerative Micrometrics are

Sets and Superheterodynes

Karas Micrometrics are a prime
necessity if you wish to get the ut-
most from your regenerative set or
superheterodyne. The LC 27, Nine
in Line, Victoreen, Madison-Moore,
H. F. L., or many others, yield
startling surprises in stations you
never heard before, when equipped
with Micrometrics. For ANY type
of circuit where split-second tuning
is essential because of extreme selec-
tivity, including the Equamatic,
Browning - Drake, Hammarlund -
Roberts. to mention only a few.
these dials will give you a tuning
fineness as precise as |-1000th of
an inch. No other dial can possibly
do this, because no other dial is as
carefully built as the Karas.

With Micrometrics the approach to
the peak or resonance point is
smooth and wonderfully even, and
is under the most delicate control
every instant. Should you pass the
exact point for maximum clearness.
a flick of the finger will bring the
dial back to the precise position for
best results.

Absolutely Free
From Backlash

More than a year was spent by
Karas engineers in designing a gear
arrangement . which approached
absolute perfection for a vernier
dial.  Their success was marked.
No friction gears—no cams-—no
makeshift devices—are used in
Micrometrics. Just a marvelously
perfect, scientifically designed gear
train attached to the large vernier
knob, which is of sufficient diameter
to prevent tiring or cramping of the
fingers even after hours of DX
hunting.

Rough tuning is done on Micro-
metrics with the large knob—fine
tuning with the vernier knob. The
latter gives a smooth, velvety,
liquid-like thousandth of an inch
control of the condenser such as
every radio fan has wished for but
has never before found in any other

dial.

Test these marvelous Karas Micrometric

. . .
$ Vernier Dials for 10 Days at Our Risk
We want every setl owner to prove every statement made in this advertisement
about Karas Vernier Dials without any element of risk. So we say: Go to your
1 dealer. Order a set of Karas Micrometrics for your receiver. Slip them on the
shafts of your condensers. (No holes to drill—just one small set screw to tighten.)
Try Micrometrics on your set for ten days. If at the end of that time you are
not more than delighted with them, and feel that they are not worth far more
than the $3.50 each you paid for them, return them to your dealer. He is author-
ized to refund vour money without question or quibble.
If your dealer happens to be out of stock, and you are in a hurry, you can order
KARAS ELECTRICBIES“ Chi m l Micrometrics direct from us by filling out and mailing the coupon helow. (Good
1091 Association g, &hicago, M. | dealers in every state in the Union carry Karas Dials, or can get them for you.
| Please send me a set of - — Laras ‘\I““P]';‘e“:‘c but during the winter months it is not always possible for every dealer to maintain
63 1o 1 Ratlo \ "I'""““] ID'",15;|_I'$ :‘lllll\l)ﬁlh deli“;eln' de_‘{'I adequate stocks of Karas parts for popular circuits.) If you order direct from us
}m\::;:grlsfo-m»ll d.ﬁf i E,.Lsul-”i“.“:; ‘the privilege of re- | vou need SEND NO MONLEY. Just hand the postman the price of the dials plus
|f|rnhm these (ials for full refund any time within a few cents postage. upon delivery. Remember: Our 10 Days Test—money re-
| 10 davs if they o not prove entirety Sﬂlisfﬂc'm'»"-l funded if you are not more than delighted—applies whether you order Micrometrics
Type of dials I reauire ix indicated below | from your dealer or direct from us. Act today—have Micrometric tuning on your
() 180 degrees—200 division { ) 100-0 markings. set just as quickly as possible. Hear stations you never heard before!
(Like Jlustration} ( '} 0-100 markings. |
( ) 360 degrees—400 divisious. |
one ' KARAS ELECTRIC CO
[ J
Address ot
o g .
ity Lo State .poinenso | 1091 Association Bldg., Chicago
(If cush accompanies order we will ship postpaid.) I
Radio Engineering, January, 1927 Page 321
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EDITORIAL

GAIN this year the public is suffering from a
surplus of experts and deficit of engineers in
the radio industry. And again we have a
shocking list of credit losses from new failures

among the manufacturers.

Some day, not this veiar or next, but sometime, the
Importance of engineering will be recognized not only
by the leads of the radio companies themselves, hut
Ly the banks and supply concerns who advance credit.
and by the jobbers and dealers who tie up their
chances of success with the companies whose equip-
ment they sell.

Banks and manufacturers of materials and sup-
plies understand so well the importance of engineer-
ing skill to mining companies, chemieal concerns, or
contractors and builders, but they have no conception
of the relation of engineering to financial sucecess in
radio manufacturing.

Suppose some hair-brained inventor induced the
head of a cloak and suit company to finance him in
the manufacture of Rayon silk and then the inventor
ran through the funds so quickly that his backer had
to take over the management. Now, who would make
shipmnents on open account, running into thousands
of dollars, to such an organization?

An order for machinery and supplies would call for
an hmmediate credit investigation, and the fact would
be disclosed at once that the concern was a poor risk
because, without skilled engineers thoroughly familiar
with the processes involved in the successful produc-
rion of Rayon, the company would soon come to
finanefal dithiculties.

Every prospectus which accompanies the proposal of
new financing for a manufacturing company always
features the ability of the engineering staff and the
experience of its members,

In radio it seems enough to say—*“Our chief engi-
neer is a man of wide experlience, having been usso-
cinted with the design and manufacture of radio equip-
ment since 1903.”

It the whole story were told, it would he necessary
to state that, “Our chief engineer, while employed as
5 druggist's clerk, built himself a crystal detector, and
heard signals from Wellfleet. Ilis friends thought he
was 80 wonderful that he decided then and there that
he was a radio engineer, and ean still put up a good
blufl’ among those who Lknow less than he does.

"He was at one time in the employ of the Western
Electric Company, and while there he copied off all
the circuits and data he could find, but that stuff’s
all obsolete now, so he gets what dope he can from his
friends who still work there.”

Nome day, companies doing business with radio
concerns will realize that engineering skill is directly
related to tinancial stability in radio just as mueh,
and more, than in other industries.

When that time comes, the manufacturers will
realize that their future success depends upon the
aequisition of engineering brains, and we shall then
have financial stability in the industry. And then
manufacturers won’'t have to bhire away laboratory
assistants and their note books from Western Electric
in order to get good audio transformer designs.

M. B. SLEEPER, Editor
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In the February Issue

Rapvio ENGINEERING for February will present the
circuit data on a Socket-Power Super-Heterodyne.
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one power tube, but operates without batteries of any
kind. Single control is an additional feature.
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SUE!MUSICAL PERF@RMANCE/

Tschaikowsky, Bee jf thoven, Brahms — would
you listen with frapture to the rendition
of their masterf pieces by the‘“hungry six”
corner band?# You would not!

Then why distort the mas-
terful programs of the better
broadcasting stations to the
“hungry six’’ type of reception
when Thordarson transformers
are available at every dealer’s?
Thordarson transformers are found
in the majority of quality receivers, where
musical performance is the first consider-
ation — A conclusive proof of the musical
supremacy of Thordarson amplification.

ORDARSON

RADIO
TRANSFORMERS

uron and Kingshury Streets

Radio Engineering, January, 1927
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R-200
Amplifying Transformer

ﬁ
‘The transformer for the musical epicure.
Has unusually faithful reproductive powers.
Specified on such quality receivers $ 00
as Zenith, Kennedy and Howard. .. 8

-
Standard
Amplifying Transformer
A good reproducing transformer suitable for
the requirements of the average ear.

2 tolratio.. $5.00
314 to 1 ratio 4.00
6 to ratio . 4.50

Autoformer

All Frequency
Impedarce Amplifier
Amplifies every note in the musical scale.
An impedance with a step-up ratio, giving
the even amplification of the impedance
L with the amplification increase $500

of the transformer.

_i

R-210
Power Compact

A complcte foundation unit for power am-
plification and B-supply. Contains a power
supply transformer and two chokes for
power amplifier using UX-210 $ 00
power tube. .... 20

d
-4

R-171
Power Compact

Slmular to the R-210 type but designed for
UX-171 power tube and Raytheon rectifier.
Contains buffer condensers as well as power

supply transformer and $1500

chokes.

R-197
Power Supply
Transformer

A Power Supply Transformer designed for
B.supply using the R. C. A. UX:213 type
full wave rectifying tube. Will 5700

supply up to 180 volts B
R-196

ﬂ 30 Henry Choke

Designed either as a filter or an output
choke. Completely shielded. Current car-
rying capacity 80 MA. Inductance 30 hen-
ries. D. C. resistance 280 $ 00
ohms . . i g 5

-

)
)

R-76
Speaker Coupling

Transformer

i

An output transformer designed as a pro-
tective device to keep the high direct current
voltage of power amphﬁcanon out 5600
of the speaker unit .

y

THORDARSON ELECT RIC MANUFACTURING CO.

Transformer Shecialists Since 1895
WORLDS OLDEST AND LARGEST EXCLUSIVE TRAI}ISFORMER MAKERS
— Chicago,lll. USA.
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Second: In Circulation
First: In Buyer Influence

BECAUSE: Radio set owners and set builders
respond instantaneously to articles which obvi-
ously lead all other magazines in their absolute
originality, the method of presentation, and the
completeness of the information given.

-

RADIO MECHANICS MAGAZINE Chicago, 307 N. Michigan Ave.
Edited by M. B. SLEEPER Phone, State, 6079
RADIO HILL New York, 52 Vanderbilt Ave.

Poughkeepsie, N. Y. Phone, Vanderbilt, 2274

Page 524
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220 Audio Transformer ... $6.00
221 Output Transiormer . 6.00
330 Power Transformer .. 6.00
329 Power Transformer . 6.00
331 Unichoke - 6.00
332 Condenser Bank ....... 10.00

S-M audio transformers,
output transformers, coils or
power units have been se-
lected for the following rc-
ceivers—and in many form
the basis of design. In this
list are included the most
popular recent designs.

Infradyne (Improved model)

Shielded Six

Silver-Cockaday

Best's A.C. Browning Drake

Best’s A. C. Diamond of the Air

Radio News Batteryless Receiver

Radio Broadcast Super

Radio Age Super

Radio Broadcast Local

LC-27 Junior Power Pack

Citizens Call Book Monotune Re-
ceiver

Call Book Power Pack

Callies Super

Radio Mechanics “A”, “B” and
“C"” Eliminator

Radio Engineering *‘A”, “B" and
*C” Eliminator

Radio Mechanics Man-O-War Super

Lincoln Super

Best’s Short Wave Set

Hush-Hush II Short Wave Set

Popular' Mechanics Super

Christian Science Monitor 6 tube
Browning-Drake

Radio Engineering Short Wave Set

New York Sun “B” and ‘‘C” Elimi-
nator for Resistance Amplifier

Chicago American Short Wave Set

Chicago Post Power Amplifier

Best’s new Super

Radio News Power Amplifier

Loftin-White

Popular Radio Town and Country
Receiver

Radio News Super

Radio Engineering, Janunary, 1927

Leading!

With the advent of A.C. operated, batteryless receivers, a demand for power
equipment technically right has arisen almost overnight. Is it surprising, there-
fore, to find Gerald M. Best building all of RADIO'S A.C. operated receivers
around S-M power equipment? RADIO ENGINEERING and RADIO
MECHANICS, designing the first power supply to entirely replace all batteries
on sets using 201-A’s and power tubes, selected S-M power units as the ones
best suited to this most rigorous of requirements. The RADIO NEWS battery-
less receiver, a complete A.C. operated set, was, of course, built around S$-M
power units.

Do you realize that in this new field every important completely A.C. operated
receiver power supply has been designed with S-M units as a basis—that they
have led others by a wide margin?

S-M audio transformers will be found in more of this season’s receiver designs
than any others. Why? Because the measurements of independent testing
laboratories everywhere prove them to be superior—because out of many thou-
sands sold on a free trial basis, less than one out of every four thousand has
returned to the factory for a refund—because every mail brings an unprece-
dented volume of enthusiastic testimonials—because the employees of the
largest communication laboratories in the world buy more S-M audios than
any other types.

It is the same story with minor variations for S-M condensers. S-M plug-in
coils introduced in England less than a year ago, revolutionized English induc-
tance design, and have been copied by every important English manufacturer.

It is facts like these, coupled with the S-M reputation for standing squarely
behind every item produced that have accounted for the unprecedented popu-
larity of S-M products since the first item was offered less than two and one
half years ago.

It is facts like these that assure you that you cannot make a mistake when
you use S-M parts, for you simply follow the lead of prominent magazine
laboratories, experienced research engineers, seasoned experimenters, who have
all found in S-M products the parts they themselves would have designed for
their own use.

Do you know the secret of quality reproduction?

Have you your copy of “The Secret of Quality”? It tells you simply how
to get the mrost out of your audio amplifier—how to to get real quality. 1t
contains laboratory data never before available even to many manufacturers.
It is the only authoritative treatise on all types of audio amplification written
in non-technical language ever published.

It's free! Ask your dealer for a copy.

Prices 109 higher west of the Rockies.

SILVER-MARSHALL, INC.
854 West Jackson Blvd,
Chicago, U. S. A.

- S-M Plug-in inductances, made
316-A and 316-B . in various types and ranges,
Variable Condensers, 340 Balancing Con- 2.25

.00035, $4.50 denser, $1.50 Universal Coil Socket, $1.00

Page 525
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Canl tune em out?

’ I ‘RY a Micadon 601 in series with the antenna of your set,
if you find it hard to *‘tune out” nearby stations.

The Micadon will have the same effect as “loose coupling,”
and the selectivity of your set will be greatly improved. Ca-
pacities from .0001 to .0005 mfd. may be used—you will find
a full explanation in our 32 page booklet, “Seventeen Ways
to Improve Your Set.”

Micadons, because_of the patented principles of low-loss insu-
lation and protection against variation in capacity which they
embody, are a vital element in the improved reception of thou-
sands of radio sets. The tone, the efficiency, and the satisfac-
tory operation of your set depend on the quality of the fixed
condensers used.

If you want to be sure that your set will do all it was meant
to do, be sure that the fixed condensers bear the name of
Dubilier.

Send 10c in stamps or coin for your copy of
* Seventeen. Ways to Improve Your Set”

Dubilier

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

Page. 526 Radio Engincering, January, 1927
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RESISTANCE COUPLED AMPLIFIERS

A method for.determining the values of resistance and capacity

in resistance coupled amplifiers—By Sylvan UHarris

IE guestion of aundio amplifi-

cation is a very pertinent one

in the radio industry today.

Both the maker of complete
sets and the parts manutacturer are
faced by an increasing demand for
good quality rveproduction. Theretore
the paper by Sylvan Harris, “Notes on
the Design of Resistance-Capacity
coupled Awmplitiers,” presented before
the December meeting of the Institute
of Radio Eugineers, is very timely
and to the point,

“The need for the distortionless am-
plifier, in the labovatory, in public ad-
dress systews, and in radio transmit-
ting and receiving apparatus is evi-
dent, and it is desirable to know to
what extent the operation of an actual
amplitier may differ from that of the
perfect amplifier. In other words, it
may he possible to design an mmplifier
which is ‘distortionless’ for prac-
tical purposes. aud it is the purpose of
this paper to consider the matter from
this angle.”

The author bases

VWWWWWWAWWY

Fig. 1. Above: The elements
of a resistance coupled ampli-
fier circuit, used as a basis
for the tests. Flg. 2. Be-
low: Curves of grid teak re-
sistance plotted against coup-
ftng capacity for amplifiers of
one, two, and three stages.

A frequency of 50 cycles was

taken as the cut-off frequency

in the calcutations from which
the curves were drawn,

his design on the
assumption that the
human ear will de-
tect and be sensi-
tive to changes of
sound intensity ap-
proximating ten per-
cent over a wide
range of frequencies.
To obtain this in-
tensity change, it
can be asstimed that
the voltage ratio of
the amplifier must
change a similar
amount. This volt-
age ratio is the
proportion of the
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voltage output of
the coupling device
to the voltage input,

COUPLING CAPACITY

0006
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“Although for
many purposes a
0003

variation of ten per-
cent in the voltage

ratio of an ampli-

T
-
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13k

this figure will he nsed tor prarposes ot
ilustration.  I'here is also to be con-
sidered  the commercial phase ot the
problem, where a compromise ix re-
required  between  vesults nnd
The problem then s to tind the re
auived conditions in an amplitier conpl
ing device wmnler whieh (he voltage
ratio will not change wmore than 10 per
cent  fram  very  high  andible  fre-
queneies down to an avbhitrary eat-off
frequency, A cnt-off frequency of 50
cxeles per seeond wax used in ealeulat
ing the curves given here”

Thronghh o mathematieal  analysis
the nuthor determiines that the wmaxi-
mim voltage ratio is the joint vesist-
ance of voand v in parallel, divided
by the sum of this joint resistanee
phns v,

Figure 2 has bheen plotted to show
the variation of eapacity  with  arid
lenk resistance,

“In the present problem the lower
limit of the voltage ratio is S0 pereent
of the maximonm attainable voling

ratio at the uut]-nl
—yere— of the amplitier, 16
!_ there are two iden-
|
|
—1
[

CoNts,

—
—

i

1 tieal  stages in the
t amplitier  the valoe

| of kK per stage will
e the square rool
of 90 or 0940 if
there nve three iden
tienl stages the voloe
of k per <tnge will
be the enbe root of
MY o1 1N,

A cnrve wis
plotted tor the pur-
pose of noting what
effeet the grid-leak
resistanee has on the
voltage  ratio, For
Fo= 10,000 uhins, and
ri= 10 olins, it
wis noted that Mittle
is gained in voltage
ratio by making the
grid-leak  resistanee
greater  than  ahont
0.5 megohm,  Apply-

—
!

fler from one fre-
quency to another
may be excessive,

®* Froma paper delivered 00¢

GRID LEAK RESISTANCE (ny) nmoms)

ing this  value to
fignure 2, the capaeity
required In o three-
stage amplitder  in

before the I.R.E, New 0.1 [*}3
York, December 1, 1926
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which the output
voltage will not drop
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more than ten per cent from the high
frequencies down to 50 cycles per
second, is 0.0233 mfd.

‘The choice of r, depends not only
upon the desired voltage ratio, but

must also be sufficiently low that the
grid does not accumulate an excessive
gridd charge. This matter is apart
from the subject of this paper, but is
to be considered in the design of the
amplifier.”

A B Power Supl_)ly Sef
Featuring a Selective Filter

By Harold Welches

ELECTIVITY is a vitally 1m-

portant factor in a power sup-

ply device exactly as it is in a

radio receiver; and as the

average quality of audio frequency

reproduction improves, the importance

of power supply device selectivity
becomes steadily greater.

As the idea of selectivity in con-
nection with power supply devices is
probably & new one to the majority
of radfo men, it might be well to ex-
ptain the operation of the more con-
ventional types of supply circuits in
order that its signiticance may be
appreciated. The average B power
supply has a step-up transtormer to
step-up the 110 volts to a vatue which
will operare the radio receiver after
the losses of the filter circuit and
rectifier have been allowed for. Con-
nected to this power transformer is

single or double-wave rectifier.
This rectifier changes the ©60-cycle
ulternating current into a pulsating
direct current which is then fed into
the filter section. It is the filter
circuit with which we are essentially
concerned. The purpose of the filter
is to eliminate all hum from the rec-
titied power. After the filter system
comes a combination of resistances
and condensers to permit of ndjust-
ment of the ourput of the power sup-
ply to the required voltages for the
different reccivers.

The vital part of any eliminator
system is the filter circuit. for there
are a large number of saiisfactory
power transformers, rectitiers, and
voltage regulator systems available
npon the market.

The filter system operates much as

might, in that it accepts energy sup-
plied to it periodically and stores it
over the periods when none is sup-
plied and as a result allows a con-
tinnous even flow of energy to be
drawn from it. This action occurs
electrically by virtue of the induct-
ance and capacity which comprise the
filter system. The conventional filter
used in amateur transmitting work
where the hum of the supply line
need be reduced to only a compara-
tively low value 1is the so-called
“hrute-force” type.

The problem affecting such a filter
is to suppress the very strong 120-
cyele hum present in the power deliv-
ered by the rectifier. All rectifiers
function as frequency doublers, hence
the fundamental hum delivered by the
rectitier is double that of the original
supply line. In addition to this 120
cvele fundamental, as it is called,
there are present harmonics (mul
tiples of this freguency) such as 210,
360, 480 cycles, ete. The energy con-
tained in these harmonics is very
much less—only a few per cent—of
rhat contained in the fundamental
hum. Obviously, a brute-force filter,
in order to be effective, must be sutli-
ciently large to eliminate completely
the 120 cycle hum, and if it is this
large it will be more than ample to
eliminate the harmonies. Such a
filter is very ditlicult of construction,
for extremely large inductances and
condensers are required. This latter
statement is not true in the case of
poor receivers with poor low note
audio amplifiers, but it is painfully
true of many of this season’s receiv-
ers where the audio amplifiers will

cies as low as 30 cycles, thereby
showing up effectively poor power
supply tiltration.

The obvious remedy is to employ a
selective tilter system rather than re-
sort to eaveman tactics and employ
extremely large, bulky and expensive
choke coils and large condensers. A
power supply device employing such a
filter system is described herewith,
which incorporates not ounly an ap-
parently radically new idea to power
supply manufacturers in the form of
the selective filter, but, in the realiza-
tion of the actual filter, incorporutes
another idea new even to engineers
who have worked upon filter designs
for years. A brief description may be
of interest.

In the schematic circuit shown
herewith, at the right of the diagram
appears a power transformer which
is connected to a 110-volt, 60-cyvcle
lighting circuit. Connected to this
transformer is the rectifier device—in
the case in question, a IRectron or
Cunningham double-wave rectifier.

Just to the left of the rectitier is
the filter system which is under con-
sideration. It consists of two 2 mfd.
condensers, a 4 mfd. condenser, and
@4 double-winding iron core choke
coil. The left-hand winding of this
choke coil is very large—in the neigh-
borhood of 60 henries—and in con-
junction with the condensers, provides
a brute-force filter adequate in itself
to eliminate all hum from the supply
set if it is used with a poor receiver.
This filter system is very slmilar to
that used in many standard elimi-
nators. The right hand winding of the
choke coil is of much smaller induct-
ance and is connected in opposition to
the 60-henry inductance. These coils
being wound in opposition, bring into
play a principle never heretofore
used in filter design—that the result-
ing mutual inductance will be prac-
tically resistanceless. This resulting
mutual inductance in connection with
the lower central 2 wmfd. condenser
forms a very low resistance circuit
resonant at 120 cycles, and effectively
eliminates the powerful hum deliv-
ered by the rectifying device. The
entire effectiveness of this system is
dependent upon the use of opposed
coils of exactly the right “values, for
the resistance of an ordinary induct-
ance. used to form one leg of the
resonant eircuit, would be so high as

a reservoir in a c¢ity water main respond most excellently to frequen-
1
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Schematic of the B power supply set.
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The selective action is obtained through a special choke coil of two \qlndlngs,

resonant at 120 cycies.
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to preclude adequate 'filtration. The
designer, Kendall Clough, director of
the Research Laboratories of Chicago,
has solved the problem very -nicely by
the use of opposed inductances, creat-
ing a practically resistanceless mutu-
al inductance, which is used in the
selective circuit.

So far the elimination of only the
powerful fundamental hum has peen
considered. The brute-foree action of
the 60-henry inductance together with
the 10 microfarads of condenser is
more than ample to eliminate the har-
monies, whieh  contain  very little
energy. As a matter of. fact, this
filter system is as effective asx many
of those employed in many present-
day power devices for elimination of
not only the harmonics but the funda-
mental 120-cycie hum as well.

At the extreme left of the diagram
will be seen the voltage regulator
cirenit  eonsisting of one fixed and
two adjustable resistances and twn
bypass condensers,

The schematic diagram of the com-
plete eliminator shows how it ean be
connected using standard parts avail-
able upon the market. A list of the
necessary parts is given below :

1 S-M type 329 power transformer.

1 S-M type 331 Unichoke.

S-M type 332 Condenser Bank.
or

2 mfd. condensers.

4 mfd. condenser.

1 mfd. condensers.

1/10 mfd. condensers.

10,000 ohm resistance capable of

dissipating 5 watts.

2 Clarostats.

4 Binding posts.

1 Sub-base.

One eaution is in order. It is
vitaily important that the condensers
procured for this supply set he guar-
anteed for an operating voltage of
not less than 300 volts.

In operation thcre are certain cau-
tions to be observed. The supply set
may be turned on and off hy wmeans
of the separable attachment plug sap-
plied with the power transformer. It
should never be turned on before the
receiver is turned on and it should
always be turned off before the re-
ceiver is turned off, for otherwise the
bypass condensers in the receiver may
be damaged due to surge voltages.
This is true of any type of power
supply.

The output voltage of the supply
set is 270 volts at 10 miliamperes and
falls off gradually to 180 volts at 60
miliamperes. This power output is
ample for the operation of ordinary
receivers which draw in the neighbor-
hood of .30 to 40 miliamperes, and
under such conditions it will very
nicely supply an entire receiver with
a UX171 power tube. 1In fact, by the
use of a 1,200-ohm Yaxley potentio-
meter connected in series from the
negative side of the supply set to the
receiver, ample C voltage can be ob-
tained for the last audio frequency
amplifier such as UX112 or UXI17].
If this is done, the C minus lead for

[
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the power audio stage should be con-
nected direct to the minus post of the
power supply set and the 1,200-ohm
potentiometer adjusted for best qual-
ity. In connecting this potentiometer
in circuit only two binding posts ave
used—one connected to the central
arm and the other one joined to one
end of the resistance sector,
Frequently in operating a power
supply device, trouble from motor-
boating is experienced. This can be
eliminated by conneceting condensers
of from 4 to 15 microfarads aeross
the B battery terminais of the re-
ceiver.  In the power supply device

in question, an additional precaution
to eliminate such noises, and possible
hum in case the receiver (which may
operate from a loop) is ungrounnded,
is provided in the torm of an electro-
static shicld contained in the power
transformer.  This shicld terminates
in commeetion No, 8 of the type 324
power transtformer and  in ease any
trouble is experienced, this Nao. 8
terminal should be diseonnected from
the wiring of the power supply and
connected direetly to a good ground.
The filmment cirenit of a  receiver
with whieh a power supply deviee is
nsed should alwayxs be gvounded.
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Schematic of the TC, the first receiver, using 201-A tubes. to be designed for
batteryless operation.

The TC on AC

The popular TC set, using 201-1 tubes. adapted to house current
operation—By John Grabar

ARIOUS  methods have  been
presented for AC operation of
receivers, and, so far, all of
these have had several draw-
backs, However, the receiver de-
seribed here is a thoroughly practical
one. and its design and construction
offer no difticulties to the builder.

Of undoulited interest to the techni-
cal men was the data, in Rabio
ENGINEERING for December, on the
01-ABC eliminator. This apparatus
was the first practical outfit, built of
standard parts, to Le offered to the
public as an eliminator of all batteries
on 201-A circuits.

The TC* set is the first receiver to
be designed for use with the 01-ABC
eliminator. Needless to say, the com-
plete outfit, consisting of receiver and
power plant, operates splendidly. An
analysis of the schematic will be of in-
terest, for, although series filament wir-
ing presents no practical difliculties,
many are unfamiliar with its adapta-
tion to radio receivers.

The minus A line goes first to the de-
tector, then to the RF tube, and from
there to the first AF amplifier. At
this point, the plus A is connected to
the other filament terminalt of the
first audio tube, which completes the
filament circuit. In all cases here, the

* Complete Construction Article in Radio
Mechanics for February.
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grid return of each tube is made di-
rect to the minus I° of the tube,  1How-
ever, if a 201-A is used for the detector,
instead of a 200-A, the grid veturn of
the detector coil secondary should he
made to the plus I' of the detector tube
socket.

As this eivenit is wired. 90 volts are
used on the RIM and first Al ampli-
fiers.  With this voltage used, it is in-
advisable to employ a negative bins on
the first audio tube. lowever, the 135
volt tap on the 0LADBC oliminator can
be applied to the first aundio. it desired.
In this ecase, the grid return of the
first A transformer would be mnde to
the negative F of the REF tube, which
would place a negative bins of 3 vaolts
on the grid of the first andio tabe, dite
to the drop threngh the R filmuent.

It ean be seen that series filmnent
wiring is very simple, and. turther,
that it offers the utmost tlexibility in
the matter of grid biasing, Neries
wiring is much more casily done than
the usual parallel method, and there is
no necessity for rheostats or hallast re-
sistances.

The circuit of the TC on AC ix stand-
ard, but, to those who have not studied
this set before, there are a few items
which will prove interesting. 'The
RRF stage is neutralized by a method
somewhat different from that usually
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emploved. An RF cholke is inserted in
the grid return lead, and a .0001 mfd.
fixed condenser is in parallel with this
choke. At first glance, it mmay seem
somewhat queer to use a choke to keep
the RI" out. and then use n coudenser
to let it through. Ilowever, the choke
used here employs a helicat type of
winding and, due to its very low dis-
tributed capaeity, it is so effective that
it bypass condenser is uecessary in
order to facilitnte neutralization.

The primary eoil in the plate eireuit
of the IIF tube is varvinble. This is an
excellent feature, for it permits of
optimmum coupling at every . wave
length, and it ¢an be vavied so as to
obtain any requnired degree of selectiv

purchased on the open market. It is
true that some AC operated receivers
have made their appearance, but it .s
significunt that most of the successful
ovnes use 199 type tubes. Nince these
tubes are rather fragile, auvd .very
sensitive to overloading, the utmost
care must be taken to see that the
output of the power device with which
they operate Is not allowed to execeed
o eertain definite value,

Tuake, for instance, a super-hetero-
dyne, or other mnulti-tube set, which
uses 199 in series, and operates from
AC through a vectifier and filter sys-
tem. A little study reveals the faet
that the plate current of each tuhe is
added to the filament current of the

ity A variable primary permirs 2
large numbey ol turns to be used.
Then, when longer wavelength stations
are to be tuned in, the eoupling can he
rightened, wirh a congiderable over-all
gain in maplitication,

The choke coil in the plate circuit of
the detector serves two purposes. Ifirst,
it assures rhat regenceration ean he
obt:tined over the entire wiveband, and
secolnd, it keeps the REF out of the
audio amplitier,

Naturally, the big feature of this TC
receiver is the faet rhat it operates
wirhout batteries of any kind. There
are no accessories used which require
attention or replacement, The advan-
rages of this system are nt once ap-
parent. There are countless thousnnds
of prospects for sach u receiver, and
here is the chance for the dealers and
their technical men to get together
and cash in on this nndeveloped field.

No part of the construction or opera-
tion of either the receiver or its power
plant is ut all ditlicult. Any one gifted
with a mere fundamental knowledge of
radio and electrical circuits ecan put
the two outfits together in a short time.
In fact, the construction articles in
Radio Mechanics on this appuratus
are presented in such a clear mnanner
that the novice shontd have no trouble
in assembling his own.

The cost of the eliminator is ahout
the same as that of a storage battery
charger, and good B eliminator. The
cost of parts of the receiver is con-
siderably less than that required for a
factory bhuilt set of equivalent ability
and performance.

The most important thing, however,
is the fact that the two cannot be du-
plicated in a factory assembled outfit,
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rube following it. Ia order to avoid
overloading rhe filaments of the suc-
ceeding tubes, it then hecomes neces-
sary to employ, across each filument
rexistances which will bypass the ex-
cess current. When the resistances
are used, bypass coudensers should be
employed, to offer a low resistunce
path for stray RF. The result of all
this is, that the assemibly and wiring
of sueli an outfit is considerably com
plicated, and, of course, the cost is in:
crensed as well.

No such criticisms can be uttered
against such a receiver if it uses
201-A type tubes. Even in the case of
a large set, the total plate curvent
added to the last tube's filament will
seldom exceed 20 to 25 wmils. If we
are operating the 201-As as their maxi-
mum rating of 250 milliamperes. this
would only represent an overlond of
10 per cent, which, for most purposes,
is negligble.

The TC on AC is the logical answer
to a tong felt want. The receiver and
power plant form an ideal combina-
tion, and will be sure in appeal to the
set prospects, particularly the women,
who want radio without its usual at-
tendant fuss and muss. Of greatest
importance to the dealer is the fact
that he can now ftill this want. IFFur-
ther, such a receiver is not yet made
commercially, and the dealer who
starts unow to push these outtits, will
find himnself in the always enviable
position of the man who starts first.

The list.of parts, as used in our or-
iginal laboratory model of the TC on
AC, is as follows:

1—Samson fixed coupler:

1—Samson double rator coupler;
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2__Samson .0005 mfd. S.L.F. con-
densers ;

2__Samson No. 85 RF chokes,

2—Samson symphonic audio trans-
formers ;

1—Samson output Impedance, type
0:

1—Samsoun neutralizing condenser;

+—Na-ald spring cushioned sockets:

1—Tobe 2 mfd. filter condenser:

1—Sangamo .00015 mfd. fixed con-
denser ;

1—Nangamo .01
denser ;

3_Silver-Marshall No. 540 mounting
brackets;

1—Bakelite front panel, 7x18;

1—Bakelite sub panel, 3 x 17;

mfd. fixed con-

Airplane view of the TC set. Symmet-

rical layout, compact construction, and

full AC operation are combined in this
ultra-modern receiver.

Eby  hinding posts, marked as
follows: Ant. B plus 45, A plus,
\ minus, B ptus 80. B plus Amp,,
2 outrput;

2—Kurz-Kuseh  Aristoerat Vernier
Port Dials:

2—Kurz-Kasch rheostat knobs:

1—Rolt Cornish “Corwico Flexilhus"
wire,

1—Pkyz. Lastites for 6-32 screws.

2—doz. soldering lugs, tinned.

1—(Wireless Specialty Apparatus
Co.) Faradon grid condenser—
00025 mfd. eapacity ;

1 —Gridleak—2 megohms.

1—doz. G-32. 1, inch, flat head ma-

chiine screws,

1-—doz, 6-32 14, inch round head ma-

chine screws;

2 doz. G-32 nuts for ahove;

Rosin core solder.

One fact shonld not be overlooked by
rhe dealer, in connection with the TC
on AC, While the design of the out-
tit is very simple, and its construction
will present no ditliculties to the tech-
nical men. its operation is none the less
remarkable,

The deater who wishes to gain for
himself an enviable reputation as an
authority on AC receivers, and who
can sec the possibilities presented -hy
establishing his store as a headquarters
for such appuaratus, will do well to
build one of these sets for display iw
his snlesroom.

Nothing is so convineing, or aroiuses
so much interest, as an actual demon-
stration. Hearing, as well as seeing,
is believing, and the prospect is natur-
ally in a more receptive mood for sales
argument when tangible proof of the
claims is before him.

Radio Engineering, January, 1927
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Side view of the completed Man O War assembly.
the antenna, and the oscillator equipment is mounted directly underneath.

The upper condenser tunes

The Man O’ War Super-Het

Showing a new mechanical lavout to increase the ()/]uwm\ of

this pmwrful receiver

OR the dealer who is on the
lookout for something to catch
the popular faney, we present
here a new note in receiver de-
sign and construction. The idea is
distinetly new, but fundamentally, it
is so sound that it seems strange no
one has employed it before.
Ilerctofore, with conventional de-
signs, it has been very ditlicult to effect
a close and efficient spacing and se-
quence of apparatus without encount-
ering interaction between the various
cirenits,  Further. unless a standard
baschoard was used for the layout, the
builder was apt to meet with ditlicul-
{iex of assembly and construction.
In the Man O War super-hetero-
dyne* shown here as the first receiver

* Complete Construction
Radic Mechanics.

February

Article,

5 O &g 09 i

to use our new dreadnaught
the incoming signal follows a
and direct path from one tube to the
next.  IFor instance, the oscillator coil
is so mounted that it does not feed
stray energy into the other cirenits.
Although this is the cuse, the double
decked design permits of a short coupl-
ing lead between the oscillator and the
tirst detector.

A further advantage of the new sys-
tem is that the cost is reduced. It is
a very simple matter to hinge two
side pieces to the upper shelf. Then,
when these are properly finished and
stained, the builder possesses a neat
and serviceable cabinet, and all parts
of the circuit are readily accessible for
iuspection or repair.

Using this method of construction,
the wiring of any set is simplicity it-

design,
short

F_‘L,

nid 1144

7

self, regnrdless of the cireuit used or
the number of tubes employed.  The
systend is applienble to overy popular
civeuit.  The middle shelf, in each
ense, ean be considered as o base-
bonrd, and practienlly all the wiring
can be done on this section before it
ix attached to the panels. The same,
ol couvse, upplies to (he hottowm hase-
honrd,

It enn be sceen that,
of the cirenit Inid ont
in this nunner, tronble  will be
experienced  with  incorreet  op
connections cnnsed by dithienlt
ing in fnnceessible places,

While the civenit used in the Man
OF War super is not essentinlly new,
therve are several features and retine-
ments used in its constrnetion  that
will be of interest.  This receiver was
designed to use an antennn,  rather
than a loop, for several rensons, In
the tirst place. the set is very compnet,
and i it is placed in some convenieont
place in o small apariment, theee will
be insullicient space available in which
0 loop can be tarned.  Farthere, come
parative tests have disclosed the Cact
that a short indoov antenna is more
ctficient than n loojp,

with each part
S0 conveniently
levss

loose
solder-

Another advantage is gained by (he
nse of an antenna in the first detector
civeuit,  Regenerntion s incorporatoed
in the first detector, for the use of this
principle adds greatly to the selee-
tivity and  seasitivity o the  outtit,
The antennta coil used here has a fixed
tickler so placed, that, normally, the
tube to which it is conneeted wounld
oscillute continuously, In order to
control regenerantion, o high resistance
potentiometer is  shunted the
tickler, and the center arm of this re-
sistance s led to the primary of the
tilter transformer. With this arrange-
ment, the rotor of the tuning con-
denser is at ground potential,

NOEPOSS

However, if a loop were used, st
regeneration  obtained by a stanit
feedback  condenser, which is  the
method usnally employed, both  sides
of the loop condenser would be above
ground  potential, and troublesome
body enpoeity might be evident,
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The osciliator and first detector are capacitatively coupled, and the method of obtalning

regeneration in the first detector circult permits the use of a grounded rotor condenser.
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The oscillator is coupled to the first
detector by a midget condenser, in-
stead of by the pickup coil usually
employved for this purpose. This ar-
rangement is more convenient here
because of the coils used, and it
will be found that the coupling can
be varied very smoothly in actual
operation,

The first and second detectors
rectify by means of a negative grid
bias furnished by a C hattery, instead
of the conventional gridleak and con-
denser combination. This may mean
a slight loss of sensitivity, but the re-
ceiver is naturally so sensitive that a
slight decrease in this respect can he
well afforded, in this case. Further,
the C battery method of detection
provides far greater handling capacity
for Sstrong signals, and affords a con-
siderable gain in selectivity.

Shown
separate sections
the Man O’ War,
fore assembly.
extreme left s

and controls. Next
are the audio ampli-
fier and oscillator. -

The Man O’ War 1s designed to use
the 171 type power tnbe in the last
stage of nudio. No other tube, unless
it were of the 210 type, could possibly
handle the ontput of this powerful re-
ceiver. In fact, the 171 is an ideal
tube to use in this set, for it can
stand a greater input voltage. without
the grid swinging positive, than any
other tube. In addition, the volume
delivered by the set is so great that
the low amplitication factor of the 171
is not a disadvantage.

A choke coil is used bhetween the
second detector and the audio ampli-
fier, and of course, the usual .001 or
002 mfd. bypass condenser is con-
nected from the plate of the detector
to the minus F. This choke coil is
omitted in many super designs, but
its use is vitally important hecause of
thie particular conditions encountered
in super-heterodyne ¢ircuits.

As is well known, the frequency
used in the intermediate amplifier of
a super employing iron core trans-
formers is rather low, and ranges,
ordinarily, from 30 to G0 KC. Now,
under some conditions, this low fre-
quency might have a tendency to feed
into the audio amplifier, which would
then result in instability of the entire
receiver and, possibly, in audio oscil-
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here are the

At the
the
front panel, including
the tunina condensers

lation. The choke coil effectually
ohviates any such possible trouble
however, and its use is at once ap-
parent in the improved quality of re-
production obtuined.

For much the same reasons as set
forth above, transformer coupled
audio is far preferable, for super-
heterodynes, to other forms of audio
coupling. It is very difticult, and often
impossible, to incorporate a resistance
or imnpedance coupled audio amplifier
after the second detector of this cir-
cuit. In those cases where such audio
is used successfully, it will be found
that the handling capacity of the
amplifier is considerably less than that
of the transformer coupled job.

For these reasons, it is
mended that transformer coupled
audio be used in this circuit. It is
advisable to ground the cases of the

recom-

2 Polymet
ers:
Polymet .001 fixed condenser;
Amperites type 1A;
Amperite type 112;
General Radio UX sockets;
Mar-co illuminated controls,;
Cardwell taper plate .00035 mfd.
condensers ;
1 Carter Hi-pot, 25,000 ohms;
Carter Potentiometer 400 ohms;
11 Eby binding posts, marked as fol-
lows:
Ant, Gnd, A plus, A minus,
B minus, C plus, B plus 45,
B plus 90, B plus 180, C
minus, C minus 40;
1 Electrad filament switch;
1 Electrad certified jack, open cir-
cuit ;

.5 mfd. by-pass condens-

00 L0

[

The first detector and
intermediate train are
- on the next.shelf, and
] the. rear

ports the
binding posts, and the
I.F. transformer which
couples the second de-
tector

panel sup-
rheostat,

to the inter-
mediate stages.

transformers either directly to ground,
or, in cases where that is impossible,
to the minus A line. In many cases,
it is also advisable to shunt the sec-
ondary of the first transformer with
a fixed resistance of about .2 megohm,
While this arrangement may decrease
the amplification somewhat, it has a
tendency to letter the quality of re-
production, and stabilizes the whole
audio system.

The list of parts as used in the Man
O’ War super-heterodyne, is as fol-
lows .

3 Silver-Marshall No. 210 long wave
transformers;

1 Silver-Marshall No. 211 long wave
transformer ;

2 Silver-Marshall No. 220 audio
transformers;
1 Silver-Marshall No. 221 output

transformer ;

2 Silver-Marshall No. 111-A plug-in
coils ;

2 Silver-Marshall No. 515  coil
sockets ;

1 Silver-Marshall No. 276 choke coil ;

1 Hammarlund 11 plate midget con-
denser ;
4 Polymet 1. mfd. by-pass condens-

ers;
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2 Tx14 Bakelite or hard rubber
panels;

3 Y% x6x19% basevoards white-
wood ;

1 pkg. Lastites for 6—32 screws; .
G doz. tinned soldering lugs;

3 doz. 1 inch. r.h. wood screws,
No. 6;

3 doz. % inch. r.h. wood screws,
No. G;

2 wooden side pieces, % x 14 x 19, ;
1 Carter 3 Ohm rheostat;

50 Ft. Corwico Flexibus in following
colors:

10 ft. yellow;
10 ft. red;
10 ft. black;
10 ft. brown;
10 ft green.

The dealer can try some very inter-
esting experiments with this receiver.
For instance, the set can be sandwiched
in some small space on a convenient
shelf. Then, when the tuning controls
are illuminated, and a signal is tuned
in, the unique appearance of a set
which produces such volume and qual-
ity of tone, is certain to cause comment,
and pave the way toward more parts
sales,
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Makeshift Meters
—By John H. Miller*

NUMBER of articles have ap-

peared in the radio press in

which it is stated that a high

resistance voltmeter may e
made by connecting in series a low
reading milliammeter and a high re-
sistance of the proper value. For in-
stanee,—a lnilli:l'nnm-tm', reading one
milliampere tull seale. used in conjunc-
tion with a .2 megohm resistance, will
make a legitimate voltmeter, reading
2000 volts tull seale.

It isx, however, very diflicult to ob-
tain on the open market a high rve-
sistanee of the proper accuraecy and
made of the proper material for such
A purpose.  The average man will go
to a radio store and purchase a grid
leak or other high resistance which is
entirely uunsuitable for the work on
hand.

That is, a .2 megohm grid leak
rarely has a resistance of .2 megohms.
tirid leaks are usually adjusted by the
Inrge manufacturers to come within
10%, and many on the market are far
from this accurate. The voltage read-
ings will he no better than the ac-
curacy of the grid leak.

Further, every grid lenk has n ma-
terial temperature co-etlicient, those of
carbon or inked paper having a nega-
tive co-eflicient, and some other types
being positive. They will vary as
much as %% per degree Fahrenheit.
Even though compensation be made
for room temperature. the current
through the grid leak will usually heat

it =o that its temperature is consider-*

ably above that of the room and inore
errors result.

It should be understood, of course,
that for their purpose, grid leaks are
entirely satisfactory, since a variation
of 10% in the value of the grid leak or
high resistance in a receiving set or
resistance coupled amplifier, makes
very small difference. Such an error
in the reading of voltmeter is, how-
ever, # different matter.

High resistance voltmeters are ex-
pensive because their resistance is
made of wire properly insulated and
of the proper alloy to have a zero
change of resistance with temperature.
Being made of such material, they will
read accurately under all ordinary
conditions.

Such wire wound resistances for sev-
eral hundred volts usually contain sev-
eral thousand feet of wire, and are
consequently expensive to make.

In view of these facts, a voltmeter
made with an ordinary grid leak can
rarely be relied on to better than 10%.
In many cases the error will be
greater.

If suchh a combination is used it
should at least be done with a knowl-
edge of the possible errors and not
with the expectation of securing a
high grade and accurate high resist-
ance voltmeter.

*Engineer, Jewel Elec. Inst. Co.
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taps of the eliminator while in a
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A closeup view of the All-American “B8'' Eliminator test board.
aseyre absolute uniformity of input from the A.C. line the big Jewell meter is
kept constantly in view. Smaller meters indicate exact outputs from various
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ctual operation with a recelver.

Testing B Eliminators

Proper testing of apparatus insures dealer protection and
customer satisfaction—By Earl Freese*

NE of the biggest factors in
bringing about stability in
prescnt day radio manufaeture
is the use of more intelligently

designed testing equipment.  Before o
manufacturer can turn out a reeeiver,
an  climinntor, a reproducer, or any
other assembled nnit. he must not only
be equipped to test out the tinal prod-
uct but must have speeial apparatus
for testing each individual part that
goes into the construction. Perhaps
one of the best examples of a product
that must meet every test with exact-
ness is a modern B eliminator or
constant B supply.

After making all the necessary
mechanical and electrical tests on the
work benches. the completely assem-
bled eliminator is transferred to the
final test rooms, where a very coni-
prehensive final test is given. This
final test, first of all, is a reception
test. The eliminator is put into oper-
tion with both a 5 and 7 tube receiver,
%0 as to enable the test bench opera-
tor to assure himself that it is ecap-
able of operating more than one type
of receiver. This test gives the opera-
tor an opportunity to test out the unit
at bhoth *“high” and “low” switch set-
tings. The “Iligh-Low” switch is a
feature, adapted by several manufac-
turers, to enable users to adjust the
voltage output of the eliminator in
proportion to the number of tubes in
the set with which it is used.
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A gromp of laboratory ameters are
mounted  prominently  on  the  test
board. and are wired in series with
the oeutput taps of the eliminator,
These meters  indicate exanetly  what
the voltage output is on each  tap
while in operiation, bothi with the 5
tube and 7 tube recciver. The slightest
defeets in the eliminator’s ability to
supply  rated  voltages  are  guickly
noted on this test, and imperfect
eliminators are immediately rejected,
The test board also provides a meter
to indicate the millinmpere drain of
each receiver on test, as well asx n con-
tinnity test for loeating shorts and
gronnds, By actually taning in broad-
easting stations, the operator muakes
certnin that there is no hwm, and
that clear undistorted tone will be
provided when  the  eliminator s
wsed with any receiver of reaxonable
quality,

The knowledge that these compre-
hensive and exhaustive tests are ap-
ptied to euch B eliminator before it is
released for sale is very encouraging
to radio dealers, service men  and
uxers, hecause it means they will be
assured of purchasing mnd installing
a first-class unit that easures ex-
actly up to every standard. and which
will bring the very bhest of (one and
distance out of any receiver with
which it is installed.

* All American Radio Corporation.
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Schematic of the Eclipse Super.
are used.

Four intermediate stages are em
This arrangement greatly promotes the stability of

_ The E_c_lipse Super

The efficiency of this design gives excellent performance at low
operating expense—By Hollis De Neefe

N our laboratory at Radio Hill, we
constructed a super-heterodvne of
truly amazing pertormance., This
receiver was so satistnetory, that

we conducted a coutest in Radio Me-
chanies, in order to obtain a suitable
name for it. The name Eclipse, and
its attendant monogram. wns chosen
as heing the best submitted.

The circuit used in the Eclipse *super
has been used before, and the many
sets made from it have given splendid
results. llowever, our design is en-
tirelv new, and the method of layout
used is conducive toward even greater
etliciency.

All of the intermediate transform-
ers, rhe choke unit, and the RF trans-
former have been mounted under the
sub panel. Not only does this arrange-
ment simplify the wiring, but it keeps
the centers of the tubes away from the
centers of the transformers, whieh is
a thoroughly desirable condition.

Viewing the receiver from the front.
the loop, or input end is at the right
and the loudspealker, or output, is at
the left. This is the direct opposite of
the arrangement ordinarily used. but
here again, this method permits of
shorter high frequency leads, and still
allows a straight sequence of cireuits
with no crossing of grid or plate con-
1nections.

Althongh this receiver uses nine
tubes, the current drain tfrom both A
and B batteries is unusually low. This
economy is due to a number of reasons.
First, every tube in the entire set, with
the exception of the first detector and
the oscillator, has its grid negatively
binsed by a C battery. Therefore,
the average B current draw of each
tube, exclusive of the power tube, is
only from 1 to 1Y, mils. Further, the
intermedinte amplifier uses four WX
12 tubes, with their tilaments wired in

¢ Complete Construction Article in February
Radio Mechanics.
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series, so that the A current drain from
this section of the set is only 14 am-
pere, and the entire receiver uses only
1% amperes,

The tuning of tbis ofitfit is excep-
tionally sharp. However, selectivity
has not heen pushed to the point where
quality suffers. The sharpness of the

tuned cirenits is due to the accurate
matehing of the long wave transform-
ers and ftiiters, as well as to the mini-
mization of stray fields and capacities
by the use of extremely short leads
In view of the

and proper bypassing.

— ) j

ployed, in which WXx12 tubes, with filaments wired In serles,
the Intermediate amplifier, and reduces the current drain

speaker. This feature was added, for
it is important that a 171 tube be used
in the last stage. It would be poor
policy to use a 112 type tube in the
second audio here, for a good healthy
super will overload a 112 about as
easily as the ordinary set overloads a
201-A.

This receiver is very stable, and quiet
in operation. There are no howls pro-
duced in the outfit, since no potentio-
meter is used on the intermediate grid
returns. There is a complete absence
of hissing, which is caused, in some
supers, by regeneration in the interme-
diate amplitier, or by unmatched filters
and intermediate transformers.

A Quali-tone loop is recommended
for use with this set, for it has the
proper inductance to strike a balance
with the oscillator output. This

.- matching of inpnt circuits, is import-
ant, for it avoids overloading of the

Rear view of the assembled receiver.
under the

fact that this nine tube job was wired
with twenty feet of wire, it is not sur-
prising that exceptional results should
be gained.

As shown in the schematie, the ecir-
cuit uses the following tubes:

The oscillator, first and second de-
tectors, and the first andio are 201-A’s.
the four intermedintes are WX-12's,
and the second audio is & 171. If still
greater handling capacity is desired. a
112 can be used in the first aundio
socket, and no circuit changes are
necessary, except that a 112 Amperite
should be substituted for the 1A which
controls the filament of that tube.

An output coupling device, consisting
of a choke coil and condenser, is used
between the power tube and loud-
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Note that all transformers are mounted
sutb panel

first detector grid with either of the
power sources.

A jack is provided on the front panel,
and connects to the first audio stage.
This is for the convenience of those
who would like to use an external
power amplifier, such as the Quality
Amplifier described in the November
issne of Radio Mechanics, This form
of amplification is becoming increas-
ingly popular, and therefore, it is ad-
visable to make provision for it on all
modern receivers,

Dealers can well recommend this re-
ceiver to their parts customers and
to the set builders, for this set is one
which amply fulfills all the promises
of performance expected from super-

Radio Engineering, January, 1927
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Bird's eye view of the Eclipse Super.

Such compact assembly. without the

siightest sacrifice of efficiency. is most unusual in a nlne tube job.

bheterodynes, and gives exeellent results
at a very low operating cost. Heavy
duty B batteries will give long service
on this outtit, beeanse of its low cur-
rent draw, and. therefore, the receiver
is snitable for use in rural communi-
ties where no power source for B
liminators is available.

The 1ist of parts used in the Eclipse
super is ag follows:

1—Tobe Deut=chmann 4. mftd., ftilter
condenser ;

Sangamo 0005 mfd. bypass con-
densers ;

1—Nangamo 002 mfd. bypass con
denser ;

1—Yaxley midget filament switeh;

1—Yaxley junior jack, double cireuit;

Garfield Radion brackets;

(P

A tlose-up of the input end of the Eclipse Super. The grid and plate terminals
of the tubes are connected directly to the transformer terminals

3—High Frequencey Lahoratories’
T1-210 transformers;

2-—-High Frequency Laboratories’
H-215 transformers;

1—High Frequency Laboratovies’
1-326 RF choke wnit;

1—High TFrequency f.aboratories’
1.-330 RI transformer;

2 Tligh Frequency Laboratovies’

10320 audio transforners;
Na-—ald spring cushioned sockets;

2—S8amson S.L.F. condensers, .0005
mfd. ;

1_Samson No. 85 RF choke;

3—Kurz-Kaseh rheostat knobs;

2—Kurz-Kasch Aristocrat vernier port
dials;

1—Chelten .000045 mfd., midget con-
denser ;

4—Tobe Deutschmann 1. mfd., hypass
condensers ;

Radio Engincering, January, 1927

1—Carter Imp. 500,000 ohm. Hi-Pot;

1—-Carter Imp. 6 ohin. rheostat :

1—Carter Imp. 23 ohm. rheostat;

~Union tip jacks:

Eby binding posts;

-1-A Amperite;

—~112 Amperite;

-Celeron front panel 7 x .26,

1—Celeron sub panel 7 x 25;

1—Thordarson R19G choke:

1 package Lastites, for G-32 serews:

2 doz. 3" flat head 6-32 hrass machine
serews ;

2 doz. 3" round head 6-32 brass ma-
chine screws,

4 doz. 6-32 nuts for above;

2 (doz. tinned soldering lugs;

1 roll Cornish *“Flexibus wire”;
Rosin core solder.

I
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Phase Difference in Dielectrics

Insulation materials play a great
role in the radio fleld, Their im
portance cannot be exaggerated. espe
cially if we consider the minute quan
tities of electriral enerzy with which
we are dealing. One of the character
isties of insulators or dielectrics is the
phase difference or phase angle. Prob-
ably a greater number of men ave
ramiliar with the term power factor.
I'he phase angle is similar to it, but is
designated as the difference Letween Y0
electrical degrees and the power factor
angle. Thus for wmost good diclectrics
used in radio, the phase difference will
be less than 2 degrees. ‘I'he pertect
dielectric would have a zero phase
difference.

J. B. Whitehead prepared an inter
esting discussion of phase difference
and factors influencing its magnitnde.
This paper was presenred hefore the
AL E E, and from the jomrnal of
that organization we quote the follow-
ing:

“The importance of phase difference
in dielectries was tirst appreciated in
its influence on the performance of
telegraph and telephone eables. At-
tenuation, distortion, and internal loss
are all increased theveby, thus greatly
restricting distances of communication.

“Although phase difference is a
property of the material of the dielec-
tric, and although this has been recog-
nized for many years, and although
an abundant literature is replete
with experimental observations, it is
astonishing to ftind that our knowl-
edge even of the values to be assigned
to particular materials is extremely in-
detinite. and that little has heen
accomplished towards a systewmatic
understanding and rezulation of the
factors which control the values of
phase difference. Kach of the follow-
ing well-recognized properties or con-
ditions of insuiation. it present. will
cause a dielectric-phase difference:
1—normal conduectivity, 2-—dielectric
absorption, J3—anomalous conduetivity,
1—absorbed moisture, H—dielectrie
hysteresis.

Normal Conduectivity. We have In
conductivity one of the fundamental
causes of dielectrie-phase difference. 1t
is usually assumed that conductivity
contributes a negligible proportion of
the losses in dielectrics. 'T'his is un-
doubtedly true for most pure and
simple materianls, especially at ordinary
temperatures. 1t should De noted,
however. that tbe vialues of conduc
tivity of different dielectrics exteund
over a wide range and in many cases
may contribute a considerable phase
difference. The conductivity of most
dieleetries increases rapidly with in-
creasing temperature. The rapidly ris-
ing phase difference of such a com
posite material as impregnated paper.
for example, under increasing tempera-
ture, may be accounted for in very
large measure in soue instances by the
increase in conductivity alone. The
important influence of water on cou
ductivity is described helow.,
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Dielectric  Absorption. Probably
the most important of all causes of
dielectric-phase difference is diclectric
absorption, i.e., the phenomenon of
after-charge and residual charge. It
is obvious that if under applied con-
tinuous voltage, current continues to
flow over a period of time into or
1hrough a dielectric, then under alter-
nating voltage there will tlow a com-
ponent of current in phase with volt-
age, which, of course, means a definite
ansle of phase difference. Absorbent
dielectrics, in eflfect, have for a short
interval after the application of volt-
nge a greatly increased value of ap-
parent conductivity.

“Absorption usually occurs whenever
a dlielectric is composed of two or more
different materials. Further, it ap-
pears that a very small proportion of
a foreign material may cause a large
ahsorption effect. Thus, the absorption
often observed in many supposedly
pure, simple materials is usually
atrributed to impurities.

“Moisture. 1t will be readily seen
that the influence of moisture on the
phase difference on insulating na-
terinls is very complex. The variation
with hoth voltage and time is often
to be found in the alternating case:
Increase in the amount of absorbed
moisture shows itself almost imme-
diately in increased values of phase
ditference and loss. As a conseguence
every effort is made in the manufac-
ture of commercial insulation to ex-

clude moisture as completely as pos-
sible and to prevent its subsequent
absorption.

“Anomalous Conduction. Electro-
Iytic dissociation and resulting con-
ductivity is known to exist in some
complex insulating materials. Glass is
is a1 remarkable example of this. The
metallic constituents of some glasses
may be separated out under continuous
voltage and deposited on electrodes.
Here is an instance of a rigid insulat-
ing material through which it is known
beyond a doubt that electrolytic ions
puss from one electrode to another,

“Hysteresis. Since the days of
Siemens, who first noted the heating
of impregnated paper under alternat-
ing stress, it has been customary to
attribute the losses in dielectrics to
some form of molecular friction, ap-
parently arising in the same types of
canse pertaining to the case of mag-
netic hysteresis. With due weight
given to these considerations it ma)
still be said that the evidence that the
nature of the losses in dielectrics is of
the character usually understood by
the word hysteresis and is so small as
to make it appear very unlikely.

“Bearing in mind these various
causes giving rise to a phase difference
in dieleetrics, it is not to he wondered
at that there is much conflict of evi-
dence as to the behavior under differ-
ent conditions of insulation of any par-
ticular type.”

Additional Data on the
0O1-ABC Eliminator

FExhaustive tests on large receivers prove the soundness of this

design

HE 01-ABC Eliminator, as first
deseribed in the December issue
of Radio Engineering, is not
limited in its application to re-
ceiver circuits. We have conducted ex-
tensive laboratory tests on this outtit,
and with a wide variety of receivers and
cirenits. Instead of encountering difti-
culties and finding any apparent faults
wirh its design, coustruction, and oper-
ation, we have hecome more thoroughly
satisfied with its performance, and are

even more sold on its merits. In view
of these facts, somne of its features
and characteristies, noted in the

laboratory, will be of interest to all
who are interested in AC operation.

As stated in the original article, the
rated output of the outfit is 260 milli-
amperes. This rating, of course. is hased
upon the figures which accompany the
216-B tubes. As a matter of fact, we
have experienced no difficulty in draw-
ing over 300 mils from the device.

As an illustration. the 01-ABC Elimi-
nator was used in conjunction with an
eight tube super-heterodyne. Seven
of the tubes used were 201-As. with
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their filaments wired in series, and the
power tube employed was a 171. Six
of the 201-As drew B Supply from the
45 volt tap. one from the 90 volt tap,
and the full output was applied to the
171 tube.

No ditficulty was experienced in ob-
tnining over 100 volts from the 45
volt tap, by varying the adjustable
resistance. The same applied to the
90 volt tap, and all readings were taken
while the device was under full load.
However, it was found that the maxi-
mum reading on the high tap, under
these conditions was only about 140
volts. This voltage is sntlicient, never-
theless, for very good volume and
(quality, using either the 112 or the 171
type of power tube.

The super-heterodyne referred to
was operating from a loop. As a test,
the ground wire was removed from the
eliminator, and the receiver was placed
less than six inches from the 01-ABC.
The connections to the electrostatic
shields on the power transformers were
also removed. The super used very
good transformers in the audio end,

www americanradiohistorv com

and uan excellent cone speaker was
attached to the output. Despite the
severity of this test, and the wholly
unfavorable conditions under which the
eliminator was working, no hum was
audible at a distance of a few feet
from the speaker. When a signai of
moderate intensity was belng received,
no hum could he heard. The above
will serve to give some idea of just
how excellent is the flltration accom-
plished by the outfit.

During the above mentioned tests,
plate current readings were taken on
the individual circuits of the super.
The 171 drew 15 millinmperes, which
was in line with the drain to be ex-
pected, with 140 volts on the plate. A
112 was then substituted for the 171,
and the meter fell to 8 mils. How-
ever, with the 112, the meter kicked
vigorously under strong signals. indi-
cating that distortion was present. In-
deed, a meter was not needed to veiity
this condition, for it was very evident
to the listener. The superiority of the
171 to the 112, for handling capacity,
was indubitably proved. Some ques-
tion has arisen as to the performance
of these two tubes, when the same vol-
tage is applied to the plate of each,
and the proper bias adjustment is ob-
tained.

The first audio amplifier consumed 4
mils of plate current. As said before,
there were 120 volts applied to the
plate, and the grid was bhiased 5 volts
negative. This bias was obtained by
the drop across the filament of the pre-
ceding tube. A 5§ volt bias, when' the
plate voltage is 120, is somewhat lower
than that recommended on the tube
data sheets. In the first audio stage.
however, it is advisable to use less
bias, fov the impedance of the tube is
then lower, and, therefore, the tone
quality is considerably improved.

The first and second detectors, the
oscillator, and the three intermediate
frequency tubes, all obtained their B
supply from one tap. Seventy volts
was found to he the value at which
the best results were obtained in this
receiver and, at this potential. a total
plate current of 11 mils was indicated
for these tubes. In the case of the in-
termediates, the grid returns were
made direct to the negative filament
of each tube. This arrangement was
possible here, for the intermediate am-
plifier was inherently stable, and no
variation of grid bias was necessary.
The grid return of each detector was
made to the plus F of that tube, for
201-As were used for both detectors,
and the grid leak and condenser coin-
bination employed for rectification.
The oscillator grid return was made to
its own negative filament.

These tests were made, and ail read-
ings noted, while the receiver was ixf
actual operation. At all times a steady
current of 250 milliamperes was flow-
ing through the filaments of the 201-
As. This value, added to the 30 mils
total plate current, indicated a total
drain of 280 milliamperes from the
systeimn.

This divided

current among the
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216-B rectifiers showed that each was
contributing 70 milliamperes to the
total output. Each tube was, there-
fore, only overloaded about 8 per cent.
On the other hand, the AC, applied to
each 216-B plate, was only 300 volts,
and these tubes are rated for a maxi-
mum of 550 volts.

During the course of these tests, the
01-ADBC Eliminator was in daily oper-
ation, sometimes for twelve consecu-
tive hours. The apparatus showed no
signg of deterioration or breaking
down, and the following characteristics
were noted :

First, the power transformers em-
ployed, rated at 8.5 milliamperes, be-
came hot in operation, but not danger-
ously so. This was a very good show-
ing. indeed, for the transformers were
operating continuously at a 63 per cent
overload. At this point, however, it
can be stated that a transformer with
a 700 or 800 volt secondary would im-
prove the results gained from the re-
ceiver, for a higher plate voltage would
then be available for the output tube.
Unfortunately, no such transformers,
suitable for this purpose, are now man-
utactured, It is to he strongly recom-
mended that the transtformer makers
design such a unit,

Second, the ehokes used, rated at 85
mils, became only moderately warm,
even over long periods of continuous
duty. In this ease, also, the overload
wias about G5 per cent. It was clearly

indicated that the chokes were better
adapted for this heavy duty than the
transformers.

Third, the rectifying tubes employed
are perfectly satisfactory for use in
this outfit, and they can be expected to
give long service under the conditions
encountered.

Fourth, the filter condensers, sub-
jected to an operating voltage of 200
volts DC, as they are in this apparatus,
will last indefinitely.

Fifth, series wiring of the filaments
proved to be a decided advantage, from
the standpoints of simplicity and flex-
ibility, as well as performance.

Sixth, the 01-ABC climinator is a
thoroughly practical device, and it can
be relied upon for unfailing and satis-
factory performance. The results ob-
tained from the laboratory model can
he duplicated by anyone, for the outfit
is made from standard parts.

From the foregoing, it can be con-
cluded that the U1-ABC Eliminator is
the logical solution to one of the mnost
batlling problems that has confronted
the engincers of the radio industry.

It is to be hoped that the manufac-
turers of chokes and transformers will
shortly design special apparatus which
will be more adaptable for this serviece.
When this is done, the dependability
of the ontfit will be further safe-
guarded by a comfortable safety fac-
tor.

Volume Under Contr_(;l_

Ways and means for regulating the output of the receiver—

By Charles Golenpaul*

1115 intensity of the powerful

signals from present-day

broadeasting stations, and the

*use of power tubes, radio-fre-
quency amplification, and high volt-
ages at the receiving end, has made it
necessary to provide some means of
reducing the lond-speaker volume when
desired. In fact, the ideal state of
radio affairs is when there is far more
volume than is ordinarily required,
and a satisfactory means is available
of throttling down this volume to any
desired degree.

Now, it is one thing to cut down the
loud-speaker volune, and quite another
to do so without impairing the tone
quality. There are correct ways and
means of reducing volume, just as
there are incorrect ways and means.
As a general rule, the sooner the vol-
ume is reduced in the process of re-
ception, the better the results. Thus,
if the volume control is in the radio-
frequency end, the results are bound
to be‘better than if the volume control
is placed in the audio-frequency end,
after the signals have been needlessly
amplified, and where any change is
most apt to cause distortion or serious
loss of quality.

* American Mechanical Laboratories.
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It is a mistaken idea, yet one that
has nevertheless gained very geneval
aeceptanee, that the simplest vohime
control is detuning the receiver. This
is entirely wrong. Granted that it is
the simplest. sinee it entails no addi-

tional attachments. aud stands  for
nothing more than turning one  or

more tuning controls off the point of
sharpest tuning. thix method often
introduces serious distortion, for the
reason that a eclean wave is no longer
available, and some ot the valuable
side bands or latent sound components
of the signal arce chopped off,  Also,
the variation of the filmuent current,
which is also resorted to as a volume
control, is by no means good praetice,
sinee the tube functions properly only
at the given filament temperature and
voltage, and any reduction is certain
to result in insutlicient  electronic
emission, followed by distortion,

The most satistactory method, both
from the simplicity and the tonal
standpoints, is to vary the plate volt-
nge of the vacummn tubes, In the case
of B-battery operation, the best pro-
cedure is to insert a dependable vari-
able resistance unit in the B plus lead
going to the radio-frequency tube or
tubes. or to the detector tube in the
event that there is no radio-frequenecy
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amplification.  In faet, most of the
leading radio-frequency receivers now
on the market are employing this form
of volume control, which permits of
bringing the radio-frequency end right
np  to  maximum  sensitivity and
volunie,

In thie case of L-battery operation,
the plus B lead to the radio-frequency
tubes  should be provided with  a
variable high resistance for the hest
operation, since too mnnch plate voltave
is just as fatal to good results as too
little. It will be noted that the con-
trol of the radio-frequency tube plate
voltage by this means does not call for
any alteration within the radio re-
ceiver itsclf, since the control can be
inserted in the proper lead without
the necessity of troublesome mounting.

The plate voltage of the detector
and the audio-frequency tubes oay
also be controlled, if desired, although
once the proper values are attained
for good tone quality, the voltages
should not he  changed, It i {ar
better practice to let these values
remain at their best settings, and to
alter the plate voltage of the radio-
frequency tubes ax already outlined.
Some radio anthorities recommend a
variable high resistance for regulating
the plate voltage of the power or out-
put tube. This is veally unnecessary,
since, in the first place, a power tube
should be employed to handle all the
necessary volmme without choking or
distorting: secondly, the utinost plate
voltage within the capacity of the tube
should be applied. for best results;
thirdly, the C Dbattery should be ad-
justed to provide the necessary grid
bias for whatever voltage may he ap-
plied on the plate of the power tube.
lence a variable plate voltage is
hardly necessary nor desired for the
last or power tube. although it some-
times serves a good purpose for the
preceding audio tube or tubes,

Some authorities recommend a vari-

able  higch resistonce in  the  lond-
speaker leads or across the loud-
speaker itself, These measures are

not usually recommended.  The place
to control loud-speaker volume is at
the beginning of the reception prrocess,
or at the radio-frequency end.  lHow-
ever, it the loud-speaker is placed ar
some distanee from the receiver, as in
the radio-wired home, o variable high
resistance may be placed either arcross
the loud-speaker termiuals, or in one
lead,

The main consideration, in control-
ling the. loud-speaker volume, is to
employ a positive form of variable re-
sistance, which not only provides the
desired resistance range and current-
carrying capacity, but also provides a
positive path tor the current tlow
without uncertain contacts, ares., fry-
ing and premature breakdown. Espe-
cially is this important in reducing
loud-speaker volume. when the vari-
able resistance, because of its increax-
ing resistance and longer current path,,
is more apt to develop poor contacts,.
and consequent noises, which will hes
far more noticeable with redunced,
signal strength, .
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New Cabinets and Sﬁh-iel-'d;

Outlining changes in cabinets and shields to conform with new

uses and requirements of radio equipment—By M. B. Sleeper

HI effect of woinen's tastes in
bringing radio equipment into
the modern home is responsibie

for prices of receiving sets
which range into hundreds and cven
thousands of dollars. not beciuse of
the things inside the cabinet, but
because of the cost of the cahinet
itself. Now it appears as if the radio
set may retire to a wmodest corner on
a closet shelt, with only the loud-
speaker, plugged into any one of sev
eril convenient outlets, in evidence.
\t first, the radio set wag admitted
to *the living roomn under protest
because of its untidy appearance
‘I'hen it was disguised in cahinets and
consoles of various designs. But now
wonien may insist that it be put away,
out of sight, so that once a station has
been selected for the evening's enter-
tainment, there will be no temptation
to play with the dials.

The soundness of Cthis new trend
will be admitted by anyone who has
learned the enjoyment of a good local
broadensting  station.  If your own
home is properly arranged for radio
entertainment, you kuow that it is
reldom  necessary, during an entire
evening, to make more than an initial
adjustment. Only the volume may
require attention, and that can le
done by a control on the loudspeaker
plug connected to an extension cord,
or ¢lse a regulator on the wall plate.
In fact, we may have volume controls
on the loudspeakers themselves,

This fits in very mnicely with the
development of new circuit details, so
that it is quite possible that the out-
ward appearauce of radio equipment
may change marerially, Some sugges-
tions along this tine are given in the
accompanying itlhustrations. Wilile
they are only iutended to show gen-
eralized ideas, they offer a host of
possibilities.

In Fig. 1 is the simplest fonn of
“hattleship design,” as we call it, be-
canse of the three decks emploved.
The vertical panels are of insulating
materinl, one to carry the controls,
and the other for rerminals. Wooden
boards, %% in. rhick. are used for the
decks. ‘Then, when side boards are
hinged to the top deck, the set becomes
its own cabinet.

Models which we have built at the
Radio Hill laboratory were made with
vertical panels 7 ins. wide by 12 or 14
ins. high. The decks measured 16 to
20 ins. long by G ins. wide. 'The decks
were made narrower than the front
panels to allow the side hoards to come
tflush with the vertieal panels. With
vertical panels 12 ins.. high, there is
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Fig. 3:

Comblned metal cablnet
and shleld.

just comtortable space to slip in the
tubes,

Now as to the electrical advantages
of the battleship design. On a super-
heterodyne, the middle deck carries
the intermedinte circuit, with the first
detector and its tuning condenser and
coil a1 the front, feeding the circuit
from front to rear. The bottom deck,
fed from rear to front, takes the
scecond detector and audio stages, with
the oscillator condenser, coil, and tube
at the front. This gives a much inore
complete isolation of the circuits, and
greatly reduces the feed-back between

~_

=g

Fig. l—Above: Plain type of

battleship receiver design. Flg. 2:

Modificatlon for Vlictoreen single
control condenser unit,

wwWw americanradiohistorv com

sections over the conventional system
of putting the cirenits in a continuous
line.

A change was made in this arravge-
ment to accomnodate the single-
control coudenser unit for the Vie-
toreen super. This is shown in Fig. 2.
Here a vertical sub panel was used
g0 that the Vlietoreen condenser umit
could Le mounted vertically behiud the
front panel. 'That brought the main
tuning control toward the top, with
the compensutor below. Intermediate
and audio circuits were arranged in
the way previously described.

The battleship design is not limited
to supers, however. It was used for
a short wave set with excellent
results, and again the gain from
separating the R.F and A F. circuits
was noticeable in greater stability.
On the short wave set, we put the
coils on the top deck, with their axes
paritllel with the lengths of the decks.
‘I'he tuning condenser and detector go
in the upper compartment also, with
the regeneration condeunser and audio
circuits down below. So stable is this
outfit that, on the broadcast waves,
it is practically single control from
300 to 550 meters, and one resetting
of the regeneration condenser covers
180 to 300 meters.

Ot course, shielding ean be applied
to this design. With variations, de-
pending upou the circuit employed, the
upper compartment can he used .to
carry all the circuits, and a B or A,
B, C eliminator housed in a shield
below. Again, a single shaft con-
denser unit and the R.F. coils can be
put below, with all the R.I*. tubes aud
the A.F. amplifier above.

Used in the home, a set of this
design might Dbe tucked away in
u convenient corner downstairs, or
as some people are doing already, put
up in the attic where the eliminator
or batteries are safe from hart.

This type of set is easily handled,
particularly if there is a strap on the
top, and it is inberently strong, abhle
to resist far more rough usage in ship-
ment than the present designs.

When you first consider the shape
of this kind of set, it may not appeal
to you at all, but it is undoubtedly
true that it can be used as the basis
for some very interesting develop-
ments.

To return to more conventional con-
struction, we have spent much time
on the design of a shield, suitable for
use by manufacturers or to he sold
to set Dbuilders in knocked down
form. Our experience with single-
stage shields has not heen entirely
satisfactory. They make the wiring
difficult in many cases, unless the
shield is designed for specific parts in
a specified circuit, they preclude the
use of simple gang condenser units,
and are not generally easy to work
into complete set design.

We have used, in a most satistac-
tovy way, the type of shield shown in
Fig. 3. 1t is made of sheet metal
fastened to 34 in. whitewood, except
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for the front panel, which is Balelite,
or it might be imetal also.

At the front is a long compartment
for a gang condenser, opernted by a
drum control. Behind it are three
small compartments for R.I'. coils and
tubes. The last section is for the Al
cirenit.

The side pieces, bLottom. center
shield, and back are fastened together
with wood screws, as the metal pieces
are secured to separate wooden pieces,
as the illustration shows. Slots in the
wood permit the insertlon of the plates
between the R.F. stages. The top is
also grooved, so that it can be pressed
into place.

"’he argument may be advanced that
a shield of this sort, depending upon
friction contact hetween metal pieces,
is not suflicient. Aetnally, it has heen

demoustrated that the shielding Is
adequate, amd compures in  fesulls
with seanled joints. Moveover, it seeins
that in many cnses the losses caused
by shielding arve as essential to proper
operantion as the isolation of the
cirenits,

This type of shield. constituting u
very attractive cabinet as well, can he
assembled easily in jigs arranged to
loeate the wooden pieces on the metal
sheets. Then it can be assembled with
great facility, and the parts and wir-
ing put on. As an item tor sel
builders. it is most attractive hecause,
sinece the parts are fastened to wood.
they can be changed or rearranged
readily. Two types of shielding made
in this way will accommodate prac-
tically all the varieties of circuits now
available

Striking Developments in
the Radio Field

i Report from the Department of Commerce

ADIOTELEIHONE commercial

service between the United

States and Great Britain in

the near future is a reason-

able probability, according to D. B.

Carson, United States Commissioner of

Navigation, in his annual report made
public recently.

Tests which have bheen conducted
show encouraging results, wnut, it is
pointed out. the difference in time, in
connection with office hours of banks,
stock exchanges and brokerage lhouses,
may present soine difliculty.

Commercinl pictoradiogram services,
the report reveals, are now in operation
between New York and London and
San Francisco and Hawaii. By means
of this development, photograpls, pic-
tures, advertisements, legal documents,
baak checks, cartoons, fingerprints, and
similar pictorial or printed matter are
quickly transmitted and reproduced.
This new field, the Commissioner
states, may develop into an iinportant
branch of radio communication.

Broadcasting stations in this coun-
try on June 30, 1926, decreased slight-
1y during the past’ fiscal year, totaling
528 licensed stations as compared with
571 last year and 533 in 1924. There
has been a material increase in power
used. The average power per station
in watts is 715.8 ns compared with
312.4 last year and 190.5 the year pre-
vious. During the past fiscal year, 117
new stntions were licensed and 160
discontinued. The previous year 281
new stations were licensed and 245
discontinued.

On June 30, there were 14,902 active
amateur radio stations in the United
States, according to the report. There
was a considerable decrease in the
number of these stations licensed dur-
ing the fiscal vear as compared with
1925, the figures being, respectively,
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8037 and 10,074, Dhiring the year un
der review 3,200 mmateur stations were
discontinued. Amatenrs in this coun-
rry. the report points out, are taking
advantage of all improvements made
in the art, and are inclined to more
readily adopt new ideas than is pos-
sible with the larger stations, where
much experimenting must he done he-
fore changes are made which involve
large expenditures of time and money.
Practieally all amateurs are now using
continuous-wave transmitters, many of
them having crystal control. With the
amateurs, the spark set is considered
as obsolete as Is the crystal receiving
set.

At the close of the year under re-
view, there were 1,954 vessels equipped
with radio as compared with 1,901 dur-
ing the year previous. Considerable
progress was made during the yvear in
converting spark transmitters on ships
to the more moderan type tube trans-
mitters, which increase the range of
the station and produce much less in-
terference. It is not unusual for ships,
equipped with continuous-wave ap-
paratus, tube or are. to maintain daily
communication with land on a trans-
Atlantic voyage.

Radio compasses were in use in 230
American merchant vessels at the close
of the fiscal year compared with 33
during 1925. the report discloses. The
value of this equipment as an aid to
navigation and for the purpose of loca-
ting vessels in distress is now generally
recognized by steamship companies.

Continued growth in the use of radio
is predicted by Comuiissioner Carson,
together with improved service to the
publie. However, he states that in the
absence of adequate radio laws, it is
difficult to forecast just what the act-
ual conditions may be during the com-
ing winter.
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Announcement

ADIO ENGINEERING for Feb
ruary  will  contain nll the
teehnical nnd ¢iveult data on
the Vietoreen  Socket-L'ower

Super.  This announecment should be
of interest o the technieal men and
denlevs, fov it menus that the problem
ot suceesstul AC operntion ol any re-
ceiver using storage battery tubes has
been linally and delinitely solved.

Of course, we cannot give the full
details concerning (his receiver here,
but a short deseviption of its =salient
teatures will he of interest to every
one, Briefly, the cirenit design is
standard, except that (he aments of
the tubes are wired in series,

Seven 201-A tnbex are employved, and
one 171 power fube,  Flowever, no bat-
reries of any Kind are nsed on the set.
A small loop is the pickup medinm
tor no antenntn  is neeessary.  The
whote outtlt is very compact, ax the
front panel wmeasures only 7 ins. by
14 ins.

Aside trom the fuct that this outtit
operntes from the light socket, il re
quires no cnre or nttention, its populnr
appenl will be further enhanced by
the fuet that only one dial ix used tov
tuning. Here. then, is the receiver (or
the mau who wants the last word in
radio.

The laboratory madel has been in
operation for several weeks, und Its
performance has Dbeen nothing short
of startling. This super combines
tremendous pickup, knife-cdged selec
tivity, simplicity of operation. and
great volume, with a purity of tone
that is amaziog.

A complete article and detailed de-
seription of the construction of this
receiver will be given in the March
issue of Radio Meehanics.

Annual Meeting Federated
Radio Trades Association

The Federated Radio 'P'rade Associa-
tions, consisting of a lurge group of
stute and territorinl radio trade asso
ciutions, has selected the Coronado
Hotel at St. Lonis, Missouri, as the
headquarters for irs annual meeting
and election of otlicers Februavy 14, 13,

This will be the second annual con
vention of this group of associutions,
and it is expected to be largely at
tended by the radio trade from ull sec-
tions of the United States. beeanse of
its central location and of the interest
of trade associations in this national
hody.

A detailed program of matters to
come before this national hody, cover-
ing a wide variety ot problems con-
fronting the industry. is being ar-
ranged. The oflicers ot the associantion
are Harold J. Wrape, President of the
St. Louis Radio Trade Association,
President, A. M. Edwards, Secretary
of the Michigan Radio Trade Associa
tion, Vice-president iind H. 11. Cory, of
the Northwest Rudio Trade Associa
tion, as Secretary and Treasnrer.
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Tests on Atmospherics

1 report covering a long series of tests on transoceanic traffic—
By M. Baumler *

PAPER of great interest pre-

sented before the I. R. E. was a

contribution from M. Baumler

of the German Telegraphy de-
parttnent on “Simultanecus Atmos-
pheric Disturbances in Radio Telegra-
phy.” Of course, the phenomenan in-
vestigated was interpreted with special
reference to thut branch of radlo.
Nevertneless, the facts presented are
also of interest to the broadeast field
as they should ultimately lead to suffi-
cient data tfrom which an hypothesis on
the nature of atmospheric disturbances
may be drawn.

"It was previously determined that
the effecr of a large part of the atmo-
spheric disrurbances extends not only
over a small area around the receiving
station, but that these same disturb-
ances are noticeable at observation
points at some distance from each
other, and also that the range of the
effect of the atmospheric disturbances
is at times very large. The merhod of
observation consisted of recording the
armospheric disturbances, along with
reference signals, with recording appa-
ratus in two pinces. The daily time
signals from Lyon from 10 o’clock to
10.05 n. m. served as signals for de-
termining simultaneous disturbances.
The simultaneous or related disturh-
ances can be determined from the oe-
currence of the disturbance relative to
the simple mark of the time signals.
I'he investigation led to the couclusion
that between Grafelfing, nenr Municl,
and Strelitz—a distance of 580 k.-
it which places the receiving apparatus
was not influenced by local power dis-
turbances, 98 per cent of all recorded
disturbances oecurred together. Be-
tween Berlin and Strelitz, as well as
hetween Hamburg and Strelitz, the
percentage of simultaneous disturb-
ances was smaller, as in the large
cities local power disturbanees occur as
well as the pwre atmospherie disturb-
aunces. The extension of the experi-
ments from Berlin to the east coast of
North America—a distance of 6,100
km.—gives similar indications of sim-
ultaneous disturbitnces.

“If one assmmes the occurrence of
disturbunces at great distances as due
to the propagation of clectromagnetic
waves, and rhat is a prevailing opinion
of the nature of the atmmospherie dis-
rurbanees, it is left to try to determine
whether disrurbanees at great dis-
tmees  do occur simultaneously and
whether the percentage reaches any
considerable amount.

“The continnation of the experi-
ments wias made possible through the
cooperation of the Radio Corporation

* From a paper presented before the I. R. E.
at the December meeting.
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of America, which had already taken
part in the carlier experiments. ‘lhe
receiving stations at Kokohead at
Oahu, Hawaiian Islands, and Marshall,
California, belonging to the Radio Cox-
poration and a special experiment sta-
tion of the Telegraphentechnischen
Reichsamt at Berlin, served as recorder
stations. ‘T'he signals were sent on a
wavelength of 17,500 nieters from the
trausmitting station at Rocky Point,
WQL, according to the folliowing plan:

Test de WQL Date

[ SR | (R (1] ete. to z.
Test de WQL Date

an.....ab..... ac..... ad. . .etc. to az.
Test de WQL Date

10l o o maca bb..... be..... bd. . .etc. to bz.

“The space between the two letters
or groups of letters amounted to 5
centimneters on the transmitting tape,
the transmitting speed being 30 words
per minute. The transmitting plan
proved to be very satistfactory.

“The distance between the trans-
mitting and receiving staions are:

Rocky Point—Berlin..... 6,400 km.
Rocky Point—Marshall. .. 4,300 km,
Rocky I'oint—Kokohead. . 8,200 Kk,
Marshall—Kokohead ..... 3,900 km.
Berlin-Rocky  Point-Mar-

SHAMN i agmad lod 8 reree 10,704 km.
Berlin-Rocky  Point-Mar-

shall-Kokohead 14,600 km.

“The great circle distance from
Berlin to Kokohead, azimuth 8 degrees
west of north, amounted to 11,700 km.
The ink recorder of the Radio Corpora-
tion was used in Kokohead and
Marshall, and a recorder similar in
construction to the siphon recorders
in cable telegraphy furnished by Fa.
C. Lorenz, A. G., was used in Berlin.
The investigation was carried out from
March 1 to March 28, 1925. Tle trans-
mitting time was from 3.30-3.35 A. M.
easrern  standard time or 9.30-10.35
. M. in Berlin, 12.30-12.35 A. M. in
Marshall and 1030-10.35 P. M. in
Kokohead. During the investigation it
was, therefore, daylight in Berlin and
uight in Rocky Point, Marshall and
Kokohead. The tape of the receiving
apparatus was adjusted to a velocity
of 1.5 meters per minute. This was
not always possible. Photographs of
the original tapes show how. closely
equal spacing of the characters on the
various tapes was attained.

“The gquality of radio reception is
dependent upon the ratio of signal
strength to the atmospheric disturb-
ances. If the ratio approaches unity,
the possibility of recording decreases
awd reception is impossible if the sig-
nals fall below the disturbances or are
otherwise suppressed, i.e., if the av-
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erage strength of the disturbance fis
higher than the signal strength. In
the telephone receiver, disturbances
of medium strength are noticeabie
through a continual grinding noise;
in the recorder the pen moves back and
forth across the tape tracing a_non-
readalle curve.

“Recording of signals from WQL at
Kokohead is often impossible due to
atmospherie disturbances, as the in-
tensity is very different on various
days. Also it must not be over-looked
that the transmitting station at Rocky
Point, WQL, is intended for traftic
with Europe with distances of from
6,000 to 7,000 km., while the distance
from Rocky Point to Kokohead is
8,200 km. with the greater part of the
distance over land and hence un-
favorable to the propagation of the
electromagnetic waves.

“A section of a tape taken on March
27, 1925, shows that the letters are
somewhat mutilated in Kokohead, but
still recognizable. There is no doubt
that the disturbance impulses obtained
in Marshall are also present in Koko-
head. In addition, a few other ap-
parently purely local disturbances are
observed in Kokohead,

“On March 14, 1925, simultaneous
recording of signals in Kokohead and
Marshall took place. The tape at
Kokohead is an example of showing
the effect of disturbances on the sig-
nals. The disturbances are even
stronger than the signals. The reason
for the smaller number of disturbances
recorded at Marshall as compared to
Kokohead is that the ratio of the
signal to the strength of the disturb-
ances was higher than in Kokohead
and less amplitication in the recelv-
ing apparatus necessary. The field
strength at Marshall was higher, due
to the shorter distance from Rocky
Point.

“On the tape ot March 10, 1925. from
Kokohead and Marshall, individual
groups of disturbances can be differ-
entiated which consist of several gingle
disturbances. It must be admitted that
the disturbance groups and individual
disturbances agree completely at the
American receiving stations. The dis-
turbances are less in Marshall as the
signal amplitude is greater than in
Kokohead, so that here the weaker
disturbances appear only a smaller de-
tlection above the zero line. From a
count of the common disturbances and
the determination of the percentage,
and even without going through these
computations, it is seen that nearly
all of the disturbances recorded oceur
together and are of the same origin.
At first sight, no disturbances coinmon
to Berlin and both the American re-
ceiving stations are received even when
one considers the time interval he-
tween the reception of a signal and a
disturbance impulse which it is as-
sumed is received first in Marshall.
For a tape velocity of 150 centimeters
in a minute this difference is alout
% mm. on the tape. The character of
the disturbances in Berlin is appar-
ently quite different from that in
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Kokohead and Marshall. On the Berlin
tape only a few occasional disturb-
ances are seen,

“According to the present view, as
previously mentioned, atmospheric dis-
turbances consist of electromagnetic
waves that have their origin in
nature’s electrical adjustments; one
may spenk, therefore, of these as
natural waves In contrast with the
waves artiticinlly generated at a trans-
mitting station. If we consider atmos-
pheric disturbances as electromagnetic
waves, then the laws of electromag-
netie propagation nmst hold, that is,
the propogation of disturbances must
be better at night than during the day
and the disturbances considerably re-
duced during the transition from dark-
ness to daylight or vice versa, that is
in passing through a twilight zone.
The relative locatlon of the four re-
ceiving places with respect to day and
night has been previously mentioned.

“The explanation for the large num-
ber of simultancous disturbances at
Marshall and Kokohead lies in the
good propagation conditions obtaining
at night,

“The extent to which disturbances
occur  simultaneously  at  different
places  depends  further upon  their
strength, the distances of the observa-
tion points from the sonrce and the
sensitiveness of the receiving systems.
If the disturbance is very strong, its
effect may be felt at widely separated
plaecx, It is not, however, to he ex-
pected that the number of simultane-
ously oceurring  disturbances shenld
reach any large amount and still less
so if natnral obstacles affect propa-
gation. This acconnts for the small
number of disturbances common to

Berlin and the Amecrican observation .

points. Correlation of the occurrence
of disturbances of same origin at still
greater distances may he established
when proper recciving apparatus is
provided,

“Sndden  disturbances in the elec-
trical ficld of the atmosphere, the mag-
netic tield of the earth, displacements
inside the earth and electrical adjust-
ments in the cosmos may be the source
of disturbances. To the variation in
the earth’s electrieal field belong light-
ning discharges, most important being
the strong lightning discharges in the
tropics.

The results of the investigation are
summarized as follows:

“A large number of disturbances
occur simultaneously in llawaiian
Islands and California, 3900 km,
apart: occasional disturbances occur
simultancously at distance 10,000-12.000
km. apart. ‘The general propagation
phenomena of clectromagnetic waves
are applied to the propagation of dis-
turbances and explain thereby the fre-
quency of the simultaneous occurrence
of disturbances,

“It is the intemtion to continue the
the investigation and to select the con-
ditions so that the observation points
lie entirely in light or darkness, so
that more accurate observations can be
made under equal conditions.”
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”Wired Wireless News

The world’s longest system now in regular and successful
operation on a 202-mile circuit

=~ IE world's longest guided radio
telephone and telegraph system
is now in successful operation
between the Vaeca-Dixon Sub-
station and Pit River Powerhouse No,
1, by the Pacific Gas & Electric Com-
pany. The system utilizes the twin
eircuit 220,000-volt transmission lines
between the two plants for a conduct-
ing medinm, over a total distance of
202 miles, and is for the sole purpose
of directing the operation of the two
stations, both under normal and
emergency conditions,

The transmitting equipment is the
regular vacumn tube telephone trans-
mission  equipment, similar to that
used by the high powered broadcast-
ing stations.  Four 250-watt and one
a-watt Radio Corporation of Ameriea

A view of the calling and control
room of the wired wireless system.

The method of calling employed is

unique. A calling microphone is inserted

in the horn of the loud speaker, and

gives a very loud note when the calling
circuit is completed.

Radiotron tubes are employed, two
of the tubes being used as oscillators,
and two as modulators, with the 50
watt tnbe as n speech amplifier. The
messages are transmitted to the high
voltage power lines, and the waves
travel in the immediate vicinity of
the wires. They do not interfere with
any other transmission, and are not
broadcasted.

WwwWwW americanradiohistorv com

The receiving equipment consists of
a Colin B. Kennedy Corporation Type
110 Universal Reeeiver, which has
been moditied to make it a non-
regenerative receiver, and a Western
Electric No, 10-A lond speaking out-’
fit using two stages of audio-frequency
amplification,

One of the unuxual features is tht
method of ealling which is done by
mounting a calting microphone in the
horn of the lond speaker, which, when
the calling eciveuit ix completed, will
oscillate and howl in much the same
manner that the ordinary telephone
will howl when the receiver ix placed
against the transmitter. This gives
a very loud note whose piteh will de-
pend upon the natural period of oscil-
Iation of the diaphragms and which is
clearly audible in all parts of the
station.

Orvdinarily, it ix not necessary to
nse the calling system, as the receivers
are always in serviee. and the operator
is near the set. The system is ar-
ranged for simple operation, for it is
merely necessary to operate a smatl
telephone  switeh, which energizes u
contactor, to conneet either the trans-
mitting or receiving set to the antenna,
thus permitting talking or listening.

The system is coupled to a trans-
mission line throengh a single wire
antenna abont 1800 feet long.  This
wire is attached to the twin vertical
circuit transmission towers at a point
on the center line of the .tower, and
at the elevation of the middle cross
arm., Six standard 10-inch suspension
insulator units are used for dead end-
ing and supporting the antenna.

Its operation. xo far, leaves no doubt
as to its dependability under practic-
ally all conditions, even with oune of
the 220-K.V. lines down and grounded,
and it is expected to effeet communi-
cation hetween the stations nnder con-
ditions when the wire lines will be
out of serviee.

There are undonbtedly many similar
applications  for wired wireless com-
municating systems, and the privacy
thus  afforded offers an  advantage
over radio transmission.

That the use of wired wireless may
encroach upon the broadeasting ficld
has alrcady been  found amlikely.
There is no reason for changing ox-
copt that a monthly charge could be
made.  However, the fallacity there,
as has been pointed out in Radio
Engineering before, is that as long as
there were radio experiments there
would be outlaw listeners.

Deside, the Ameriean people are
not responsive to the idea of being
charged for what they have always
zot for nothing.
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Engineering and Financial

Stability in the Industry

Radio Depends

Upon Mechanical and Eleclrical‘ Design-

ing Skill of the Engineer and the Taste of the Artisi—
By Dr. A. N. Goldsmith*

ADIO nas passed from one
definire epoch into another. I
think we can ail remember the
time when a line of eager cus

tomers clamored outside of the door of
any radio shop ready to buy anything
which was alleged to give a signal.
even if it was housed in n soup hox,
take it home and then be amazed at
the wonderful feat of learing a city
as much as 20, 30 or 40 miles nway.
Our job in those days was to put up
signs around the counters where the
apparatus was heing sold to prevent
the congestion hecoming so great that
prople were in danger of being tram-
pled to death.

I think we all have to admit that
that age has passed. We now have (o
g0 out and attract the customer, con-
vince him and sell him something of
permanent worth and definite value.
The days of pure romance, of casual
performance are over; let's resign our-
selves to that. It was inevitable. We
are getting into n business now which
is a lot more like the grocery husiness
and a lot less like rhe airplane busi
ness. In other words, our feet are
now definitely on the ground.

If that be the case, we have got to
consider ‘“where do we go from here.”
I think we will all agree, and without
sonnding a-pessimistic note at all, that
radio enthusiasm in the average citizen
of the United States at times leaves
something to be desired. Point 1 is his
criticism of receiving sets; Point 2 is
his criticism of programs; Point 3 is
his very vigorous and sometimes rather
lurid criticism of interference, and if I
may whisper it, one even hears eriti-
cism of that august hody that meets in
Washington because it has not vet leg-
islated to control a rapidly increasing
condition of interference.

Therefore, we must find the answers
to these problems in order to maintain
the interest and affection. and also
to attract the buying power of the
people of the United States. How
shall we do it. On the transmitting
end it is fairly obvious. We hare to
supply loud, clear programs trom g
multitude of stations. They have to
be diversified, novel, and iutrinsically
inferesting. I want to say at this point
that if a radio program is going to be
uany less interesting than an average
vaudeville performance, or an average
theatrical performance, we will not be
in the radio business five years from

e Ap address delivered before a meeting
of the R. M. A,
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now, heecause the public is going to in
sist on programs which are intrinsically
important and interesting.

Fortunately, a great many of the
important stations of the United States
have fully appreciated that faet and
are making every possible effort to get
the best artists, the most novel of fen-
tures, the most clever of programn ar-
rangements in order that their motto
shall  really be, “The Listener Be
Plensed.”

Syudication of programs hy wire
networks presumubly will make it eco-
nomically possible to hire the bhest
artists and send them all over the
conntry. You cannot hire artists whose
fees run into thousands of dollars an
hoir unless n great wany people nre
going 10 hear them, because if only
half a dozen people henr them, then
it is bound to cost each of thiose half
dozen people say $500. That isn't
logicnl. Therefore, you have got to
have something neurer 3,000,000 hear
the person who gets $3,000 for an
appearance.

I noticed the other day that a Metro-
politan Opera singer walked out on
her audience in one of the suburban
towns (New Rochelle) because the
clink of the dollar was not andible to
her highly trained ear. She was right.
Arvtists have to be paid. It is notice-
nble that grocers and butchers and
bakers require that the bills of artists
be paid, so we have got to admit that
on the broadcasting end the artist hits
got to be pnid; he must to be syndi-
cated ; he has got to be carried around
the country.

Fortunately that will be done. We
are on the verge of an era when pro-
grams will go from the Atlantic Coast
to the Pacific Coast, from the Canadian
border to the Gulf of Mexico, and that
will enable the broadcasting of the
very finest of artists, the most novel
of features to the radio audience.

Furthermore, there is bound to be
program diversity. It is not enough to
jam something down a person’s throat ;
not everybody wants to listen to the
same thing at the same time. People
want choice. Yon have got to give it
to them. That will be done by net-
works of stations and individunl sta-
tions, all, I hope, vigorously compet-
ing. T hope there are enough networks
and that they are good ones, that
they keep each other on their toes, and
that the journalistic profession roast
the poor programs on an individual
network with all their accustomed
vigor so that the next morning the pro-
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gram manager who has been scorned
will go out and do a better job for the
next evening,

On that score, however, I am not
worried. I can see that programs are
going to become better and that there
is going to be program diversity, and
that higher power in the broadcasting
station is going to mean better service
to the listeners becnuse of the elimina-
tion of static disturbances and all the
other casual electrical disturbances in-
cidental to human life. Just as I say,
I have no concern.

But I have definite concern relative
to the present situation on interference.
There isn't the faintest doubt in my
mind that if there is an indefinite
multiplieation of radio stations, we will
have a situation whieh I can perhaps
make clear by an analogy. Suppose
that a gentlemun who wanted to sell a
handsome sedan car walked up to you
and said, “Mr. Jones, the roads are
now so congested that if you try to
drive you will have your mud guard
smashed, your headlights knocked off,
your radiator bhent and your license
plate removed. and in addition all the
paint will be scraped off your ear; in
fact, you will be lucky if you don’t limp
into the hospital with a loud hetero-
dyne squeak.” What would you say
to that amiable salesman? You would
say to him, “My dear Sir, at this mo-
ment I am not interested in your
product. Get some system of traflic
control whereby the streets will be-
come safe for ordinary human beings
and then I will look at your interest-
ing car and decide whether or not 1
want to buy it.”

That is exactly what we face in
radio. We have gotten into a jam and
the tratlic has become hopelessly con-
gested. It is sctrictly necessary that
the conclusions so wisely reached by
the Iegislative and Public Relations
Committee of this Association in its
recent meeting in Washington and rati-
fied by the National Coordinating
Committee of the Radio Industry, shall
be carried into practice. We hope
Congress can reach some measure of
permanent value and pass it. I mean
a bill which will give some sensible
administrative scheme, but in any case
we have got to have emergency con-
trol. Somewhere we have got to have
the air cop who stands with his hand
litted up and stops the people who are
just colliding with everybody and pre-
venting anybody from enjoying the
privilege of the roads. That is a real
problem. I believe that will be met.
Our amiable President has told us what
is going on in Washington, and I think

the situation will be met. I am very
hopeful.
We come, lowever, to our own

problem at this point, namely, what
do we have to do? We have now
criticized everyhody else, the people
who furnish the programs, the people
who don’t furnish the legislation, or
will furnish it. Now let’s criticize our-
selves. What must we do? As I see
it, we depend on two people—the art-
ist and the engineer. We sell engi-
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ueering braing aund artistie taste, 1
we sell anything else, I dou't know
what it is. That means that our prod-
uets ave unecessarily the vesult of a
carefully worked out, techuically sonund
design, housed in such a way that it
shall he attractive to everybody,

There are a unwmber of charvacter-
isties of radie receivers which 1 have
listed briefly, They wmay be interest-
ing. They are the ones, at least, we
always think abont most when we are
consldering vadio receivers.  Gne s
simplielty,  Nobody likes too many
gadgets, too many knobs, too mmuy
controls, too many things to go wroug.
Complexity, so far as the user is con-
cerned, Is not a happy thing in gen-
cral. The listener wants rvelaxation,
not a gnme of indovr “knob ping-pong.”
Ite doesn’t like that.

fn the secoud place we have got to
have seleetivity., 1 might almost say
that at the present time yon can’t
binild a selective enough vecefver be-
ennse there are too many statious on
the air. In fact. it is not concelvable
that  when  stations  produce nwdible
notes with each other, andible squeaks
and howls, that any veceiver will sep-
arate thewm (exeept directionalty., of
course ) aud at the same (iime preserve
wood nmsieal or speech guality.

Nevertheless, many of nus in the past
have not been. amd some of us per-
hiaps toddny are not providing adequate
selectivity in aur receivers, We must
do so. A man wants to listen to the
particular progeam in which he i< in-
terested.  lmagine how a theatre goer
would feel if he decided to go to the
X theatre and his taxi driver insisted
on driving him to the Y theatre, 1le
wonld protest aud get another tani
driver. We do that sometimes to the
listener, and we have got to see that
we don’t do it in the future.

The third thing we have got to give
listeners is good volhmue in a receiving
set. It would he beautiful if all people
lived in quiet homes far ont in the
comntry where nobody ever passed,
where chifdren were silent, where fan<
didn’t buzz, where windows never had
to be opened, and where none of the
multitudinous noises of daily life in-
terfered with veception, but they don't.
You have got to design n receiver sa
that with the windows up and with
the gentleman gelling strawberries on
the street below as he passes along,
with the fan buzzing and the people
in the next room talking the listener
can still here what iz going on. [Ile
may not get the full enjoyment but he
will still be able to hear. ‘That is a
gerious requirement and it takes quite
a little volnme to do that, more than
vou would think, until yon begin to in-
vestignte the question in detail. That
which looks mighty fine in a laboratory
may look very poor in the howme if
one doesn't take account of that re-
quirement.

Then, too, a receiver has got to have
good quality of reproduction. Of
what avall is it if you get a lot of
sound if it is merely noise, if speech

I will admit that the tolernnee of the
average haman  being  for  horeible
souds is abhmost inevedible. 1 have
been  in homes  where  people have
turned on sets and said, “Tlow do yon
like that?”

Well, nobody likes to lose o friend,
g0 I have sald very tittle. U am re
minded of something that Mark Twain
onee satd, e had bovrowed a horse
from & friend of his oand it wns n
wretched, decrepit old nag that ernwled
along the dusty highway at abont two
miles an hour.  When he brought it
back, his fricud said to him, “Wel,
Mavk, what e you think of that
horse " and he stoomd up in n prowt
position, obvionsly awaiting a compli
mentary answer,  Mark thought a mo-
meut and safd, “Well, you kunow 18Il
1 never saw lightning go HKe that
horse.”

That is the sifuation in radio, 1
have never heard munsic go lKe some
receivers, It ix n tnet, True, they
are old receivers, lait one of the things
we live got to dois to eduente the
public to the notion that a receiver
that «titt works, in the sense that yon
cuh tarn it oon, dsn'toa o reeciver thm
onght to ke in ansbods’s hiome taday,
In other words, we have 2o o resell
the pmblic in o great mnny cases to
heepe np with radie progress<.

Another feature in design s velinldl
ita.  The bhest receiver in the world i<
wor<e than the warst receiver in the
world when it stops working, beeause
svon dow't hear anything then, amd
sflenee is wot golden, not for the radio
manufacturer.  So that it is deflnitely
ilportant  that when a radio set s
droppead off the rear end of a track in
its enne and carried into the home of
the user and parked on hig sitting
vroom table that it shnll operate just ns
it wobady had ever treated it hadly.
That means reliability and it means
putting a ot of mechanien] cleverness
Into design.

We are just talking in the fmuily
here about what we woulid like to see.
None of us can hope to achieve this
one hundred per cent. it ia too diffienlt
a job, bnt the public doesn’t like @t in
the measure in which we don’t nehieve
it and we, therefore, must approximate
to It as time goes an,

Appearance is very lmportant in a
recelver. The lady of the house ob-
joete to having a monstrostty in the
living room. She figures that the place
for all sort of odds and ends i« cither
in the garret or in the cellar, and
nelther of themn luive good neonstices
for radio. So that if you are going to
compromise with the lindy of the honse,
which means dolng what she says, yon
nre going to have to have an atirnctive
receiving set. Therefore,  yon st
have people with artistic taste as de-
signers, 1 may say at this point that
n man might be able to design a hean-
tiful radio in the mechanical sense bnt
you wouldu't want it in your house,
Ko It Is very important to have people
of artistic taste gradunlly getting into
the radio field and improving the furni-

fs not clear, if music is not naturnl? , ture stundards of randio equipment.
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Last but not feast there i the factor
of cost,  After all, if o thing costs one
detlar mare thnn a wan has he thinks
it 1% mbghty niee bt it dsn't the thing
he ds going 1o buy omtess son wet him
an the instalbnent pinn), 10 1here s
n limit (o that or else his bookkeeping
svstem will give bim o nervous break.
down onee & month,  So that son have
wo to Cgo ensy” on that, 1t is pos<ible
tooaverdo even the instalhoent <y stem
at a eertaln point.

Whnat are these factors that | hnsve
mentioned, then?  They  ave all engld
neorlng and artistiec factors: they anlt
lete o whnt T hinve sabd, namely, that
the future of the radia art depends
deflnitely  upon the wechanieal  and
cleetriont designing <kilt of the engl-
neer and the taste of the avtist,

In thmes of dejaression in any hisi-
ness the nntneal thing to decis too dis
chnrge  somcehbady . Some peojpde enn
be  relatively  onsity replaced. The
minrket <eems< to e pretiy tall of them,
tnl yon eon't relntbvely ensily reploace
an engineer. Phat is no<ad fact The
cnineer s nopart of the general stafl;
he S part of the sheleton orgnniza
tion, aud i is not sonnd pedicy 10 et
any engineer who is golong to presersve
e continnity  sud  bprovensat of
vonr Hue go, even if there is n certain
Hnaneinl saerifiee fnvolved i that

For o dittle while we can, of conrse,

ot away” with nhwest anything, Cue

can il gandy apporentas that Jooks
tine untli the purehaser gets it home,
vans it for o dny or two, aand then it
breaks down: but no pepnanent strue
tre i bailt on that,

The Radieo Munufuetnrers  Associn
tion < made up in o lnrge mnjarity of
those elements of the field that are
permanent ; and if they are permunent,
they lnve ot to assame the dbsmat ob-
lHgations of permanency which neans
<uble engineering and artistie stoffs
and detinite regard for these varlons
principles that T have set forth,

Mind von, 1 am not preaching ideasl
istn or altrulsm ar auy other fsm; 1 mn
yust talking dollnrs and centss And the
cuglneer’s Job s simply to enable the
orgnnizntion with which he works to
mnke n profit ont of applicd w-denree.
That i« ol T min discussing here, Of
conrse in this process you will be np
holding the fdeals of radio, yon will
Le pleasing the publie, and you will be
inereasing  ymblie contidence.  If the
pesdiey v the oppodite, B ds my trm
twelief that the contldence of the publie
will grndunliy he shahen: you will wee
more and more frivotous and hitiog
vartoons in the newspapers and else.
where: you will see the leaders of
thought In the community beginning to
ahject to what radio revelvers cone o
and what radle progrions nre ke, and
vir art may retrograde markeddy, I,
on the contrary, we live up to this, |
see no reason why radio shoabl e
permanently remain one of the greatest
Industries in the United States, and 1
heffeve that the men In this room ean
make it g0 on the badisc of the prined
ples that 1 linve disenssl
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With The Manufacturers

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

Amsco

Amsco Producrs Inc, Broome and
Lafayette St., New York, is now in
production on a new device known as
the Orthophone.

The Orthophone keeps the DC out of
the loudspenker windings, and there-
by increases the handling capacity of
the speaker, and improves the quality
of reproduction. It alse adapts the
impedance of the speuker to the im-
pedance of the power tube.

The list price of this device is $6.00.

The Amsco Orthophone

facilitates the use of a high

powered tube with any
receiver.

Gold Seul

The Gold Seal Electrical Company,
250 Park Avenne, New York City, is
manufacturiag n complete line of tubes.
These are made in all standard types,
such as the G S X 201-7\, GSX199; the
half-ampere power types, such as the
GSX112 and the GSX171, and a super
sensitive detector, the GSX 200-A.

The (ISX171, as illustrated, is de-
signed tor the last stage of andio only.
A maxinmum applied plate voltage of
180 is recommended, and a grid bhias of
abour 40 volts,

Type GSX 121

The Gold Seal 171 Power Tube has excel-
lent handling capacity for strong signals,
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Hammarlund

The Hammarlund Manufacturing
Company, 424 West 33rd Street, New
York City, is making a small variable
coudenser with a very wide capacity
range. This device is designed for use
as a neutralizing condenser in sets
using the bridge inethod of balancing
tube capacities, but it is also adaptable
as & compensator for the units of gang
tuning condensers.

The base is of bakelite, and the
plate is of phosphor bronze. Mica is
used for the dielectric. The maximum
capacity is 50 mmfds.,, and the mini-
mum is 2 mmfds.

The list pride of this device is 50c.

The new Hammarlund neutralizing
condenser.

Eby

The H. H. Eby Manufacturing Com-
pany, 4710 Stenton Avenue, Philadel-
phia, is making a new vernier dial.
This dial operates on the frietion prin-
ciple, and a eircular metal shield is
provided behind the bakelite front.
The lisr price is $2.50.

The Eby Shielded Vernier Dial.
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Valley

The Valley Electric Company. 4513
Shaw Avenue, St. Louis, Mo., is making
a B power unit, which employs the
Raytheon tube for rectification.

Two connections are provided on the
primary of the power transformer, so
that the total output can be regulated
to meet varying conditions of line and
load. The detector voltage is variable
from 10 to 90 volts, and the intermedi-
ate voltage is variable from 45 to 133
volts,

The list price is $40.00.

The Valley B power unit provides
adjustable voltages to sult the re.
qulrements of any recelver.

Sangamo

The Sangamo Electric Company,
Springfield, Illinois, is making a full
line of filter condensers and blocks for
B eliminators.

The series A type is rated for con-
tinuous operation at 250 volts AC, or
400 volts DC: the series B type is
rated for continuons operation at 500
volts AC, or 1,000 volts DC.

SANGAMO .
CONDENSER

| Series B

Guaranteed for =

| Continuous Operation

at

500 voits A.C.

1000 volts D. C. |

I Tested ot 800 voltt A-C. |
1500 v_oln_DA C.

Sangamo high voltage
filter condenser.

General Radio

The Geuneral Radio Company, Cam-
bridge, Massachusetts, has a full line
of B eliminator and power amplifier
kits.

Two types of Kkits are put out for
the 171 tube as the power amplifier.
One is designed to use the Rectron 213
as the rectifier, and the other employs

,the Raytheon BH for this purpose.
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BAK

THE MATERIAL OF

Bakelite molded housing for Zeco Speaker unit,
made by Zisch Mfg. Co., Newark, N. J.

Bakelite housing

“improves tonal quality

In the Zeco cone loud speaker Bakelite is used for
the housing primarily because of its high insulating
properties and the accuracy with which it can be
molded.

In addition, it has been found that, by using Bakelite
instead of metal for the housing, distorting vibrations
are eliminated and the tonal quality of the entire
speaker is distinctly enhanced.

Radio manufacturers are constantly discovering new
possibilities in Bakelite molded, and are enlisting the
cooperation of our engineers and research labora-
tories in adapting the advantages and economies of
Bakelite to their own particular needs. We welcome
inquiries.

Write for Booklet 38

BAKELITE CORPORATION

247 Park Ave., New York, N.Y. Chicago office, 636 W. 22nd St.
BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St., Toronto, Ont.

REGISTEREO U, S. PAT. OFF

“The registered’ Trade Mark and Symbol shown above may be used only on products made from materials
manufoctured by Bakelite Corporation. Under the capital “B" is the nwumerical sign for infinity, or unlimited
quantity. It symbolizes the infinite number of present ard futuie uses of Bakelite Corporation’s products.”

Radio BEngineering, Jannary, 1927
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Radio Coordination

Full text of the report made to the
Congressional Conference Committee*

HI Coordinating Conmittee of

the radio industry, represent-

ing all branches of that indus-

try, the orgauized transmitting
amateurs, some 16,000 in mimber,
through one of the signers hereof,
many organized Broadeast Listeners’
Leagues of the United States and.
through our many contacts the great
unorganized radio listening publie,
takes this opportunity to present to
the members of the Conference Com-
mittees of the Senate and the louse
the views of the radio industry and the
publiec as a whole on the legislation
which is pending in conference.

These views are the result of a very
careful study of the problems not only
confronting the industry bnt contront-
ing you as the men who are jmme-
dintely responsible for the legisiation.
We submit these views with the knowl-
edge that rhey express the attirude of
the radio industry and the radio pub-
lic on the vital matters which are he-
fore you, and in the hope that they may
be of materinl assistance fo you in
Your consideration of legislation.

If this Committee. which is truly
and wholly representative of radio in
Ameriea. can he of assistance to the
members of the Conference Comniittees
of the Sen:te and the House, we are at
vour serviee,

Enl,ergelu') Control

It is the opinion of rhe Coordinating
Commniittee that it is highly essential
to secure legislation controlling radio
during this session of Cougress. To
this end it appears that tweo distinet
steps are necessary.

1. The ennctment of an emergency
control measure, which will prevent
the further complication of an already
complicated situation by prohibiting
the issuance of any more licenses for
the operation of radio broadcasting
stations after December 6, 1926,

2. The bringing out of conference of
a comprehensive and adequate general
law governing the whole radio indus-
try.

The emergency control measure is nec-
essary, in our opinion, because broad-
casting stations are now inereasing at
such a rate—to be specifie. one n dayv-
a8 to cause not only contfusion on the
air but the possibility of even greater
confusion. It is estimated reliably
that there are now more than twenty
million citizens of the United States
who are enthusiastic¢ listeners to radio
programs; that more than five million
citizens of the United States are the
owners of radio receiving sets; that
the investment of these citizens ns
individuals in radio is upwards of

* Presented December 2, 1926,
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$1,500,000,000, to say nothing of the in-
vestment which broadeasting com-
pruies and commereial operators have
in the industry.

Untess immedinte steps are taken by
Congress to prevent confusion in the
air, this great radio listening public,
together with its large investment in
radio, is likely to suffer a tremendous
injury.

Equally important is the threatened
interruption of the flow of information
regarding agricultural and market re-
ports, upon which our farmers have
conre to depend, through the medium
of the radio.

The emergency control measure is
suggested as 2 measure anticlpating the
enactment of a permanent control law.
Two Bills are now pending in confer-
enee, one having heen passed by the
House, and the other by the Senate.
The differences between these Bills are
such, and the problems involved are
such, that the conferees say it will
take them some time to settle their dif-
ferences and solve their problems.
We feel earnestly that the conferees
can, and should, settle their differences
and solve the problems and bring be-
fore the Congress an adequate radio
Bill; buf, pending this solution, we
iso feel that the Congress should take
action to prevent any further compliea-
tion of the general situation.

Form of Control

This Committee is aware of the
maby interpretations of the effect of
rhe two forms of radio control pro-
vided in the Senate and House Bills.
It is also aware of the wide difference
in the terms of these two forms and
the consequent differences of opinion
on this subject. From the point of view
of legislative expediencies the Commit-
tee would prefer not to pass upon this
subject, or make a statement in favor
of one of them, but feels obliged in this
important matter to express an opinion
based solely on its idea of the good of
the industry and the radio listener.

This Commniittee urges that, in the
discussion of this matter and in the
finzl decision, whether it is a ecomprom-
ise or not, the imperative need of im-
mediate legislation compels the accept-
ance of some principle of control it
failure to agree will prolohg and in-
crease the ditliculty of legislation. It
is true that any form of control might
be made effective, at least until cor-
rective measures can be taken, if ex-
perience proves the necessity for a
change.

It is the husiness of the Conference
Committee to settle this matter. We
assume the Conference Committee real-
izes that it ean not permit further de-
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lay to jeopuardize n national industry
involving six hundred million dollars
per year, and, more important, the dis-
appointment of twenty million people
in a very vital and personal family
interest.

Having made our position clear in
its intent and purpose, the Committee,
elimirating all eonsiderations except
those for the good of the radio listener
and the industry, and the existing sub-
ject matter in the Senate and House
Bills, favors a control consisting of twd
hodies—a Federal Radio Commission
and the Department of Commerce,
whose funetions shall be as determined
in the House Bill. These funectlons
should be so adjusted in the ‘adminis-
trative powers as to clearly determine
the standards used in cases for deci-
sions as hereinafter recommended, and
to define and clarify large discretion-
ary powers and control in the Com-
mission.

The Committee understands that this
broposed Federal Radio Commmission
has full appellate powers and ean hear
and decide cases arising both in and
outside of the Department of Com-
merce, and that there is a final appeal
to a Federal Court from the decision
of the Conunission.

The methot by which these hodies
are created is satisfactory to the Com-
mittee, but this and other details are
not important enough, in comparison to
the main principle, to require detailed
opinion from us.

Our reasons for arriving at this con-
clusion are too many to write into this
opinion and might raise controversies
that would defeat our intention to
serve you. We are aware of the fact
that this statement. therefore, is in
effect arbitrary but sincere, and, we
teel, an intelligent choice in the inter-
est of the industry and the radio lis-
rener. In making this deecision the
Commniittee does not attempt to pass on
the effect of any other form of control
not now contemplated, or which might
srow out of a future deliberate legis-
lative process, for the practical reasons
stated above.

This Committee is willing tqQ leave
the future of radio to future Congres-
sional action, believing that the urgent
necessity of the present will be best
served by immediate legislation.

Qualifications for Commission Ap-
pointment

This Committee believes that any
limmitation, in addition to the fact that
a man must not be financially inter-
ested in radio at the tiine he is serving
on the Commission, restricts the num-
her of men from whom selection can
be made to serve ably on the Commis-
sion because of their current knowl-
edge of radio problems.

Rights

In our consideration of the Bills in
vour Committee, we find a specific
statement and several references to a
principle of “vested property rights.”
To be continued in Radio Engineering

for February, 1927

Radio Engineering, January, 1927
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Directory of Equipment and Apparatus

Information Bureau.

AMPLIFIERS, RESISTANCE:
Allen-Bradley Co.
Leslie F. Muter Co.

BATTERIES, DRY:
National Carbon Co.

BINDING POSTS:
H. H. Eby Mfg. Co.

BRASS:

CHOKES, RADIO FREQUENCY:
Samson Electric Co.
Silver-Marshall, Inc.

CHOKES, AUDIO FREQUENCY:

Samson Electric Co.

CHOKES, B ELIMINATOR:
American Transformer Co.
Dongan Elec. Mfg. Co.
Jefferson Elec. Mfg. Co.
National Co.

Thordarson Elec. Mfg. Co.

COILS: .
- Aero Products, Inc.
Hammarlund Mfg. Co.

Samson Electric Co.

Silver-Marshall, Inc.

COIL FORMS:
Samson Electric Co.
Silver-Marshall, Inec.

CONDENSERS, FILTER:
Leslie F. Muter Co.
Sangamo Electric Co.
Tobe Deutschmann Co.

CONDENSERS, FIXED:

Aerovox Wireless Corp.

Electrad. Inc.

Leslie F. Muter Co.
Polymet Mfg. Corp.
Sangamo Elec. Co.
Tobe Deutschmann Co.

CONDENSERS, VARIABLE:
Allen D. Cardwell Mfg. Corp.
Hammarlund Mfg. Co.
Karas Electric Co.
Silver-Marshall, Inc.
X-L Laboratories.

COPPER:
Copper & Brass Research Ass'n

DIALS:
H. H. Eby Mfg. Co.
Karas Electric Co.

ELIMINATORS, B:
All American Radio Corp.
Grigsby-Grunow-Hinds

GRID LEAKS:
Allen-Bradley Co.
Electrad, Inc.
Arthur H. Lynch
Polymet Mfg. Corp.

Copper and Brass Research Ass'n

Dubilier Radio & Condenser Corp.

Readers interested in products not listed in these columns are invited to tell us of
their wants, and we will inform the proper manufacturers. Address Readers

INSULATION, MOULDED:
Bakelite Corp.

JACKS: w N
Carter Radio Co.
Electrad, Inc.

KITS, RECEIVER:
Donle-Bristol Corp.
Hammarlund-Roberts
United Scientific Laboratories

LACQUER:
Egyptian Lacquer Co.

MAGNETS, SPEAKER:
D. K. Bullens Co.

METERS:
Jewell Elec. Inst. Co.

PANELS:
American Hard Rubber Co.
Bakelite Corp.

POTENTIOMETERS:
Allen-Bradley Co.
Carter Radio Co.
Electrad, Inc.

RESISTANCES, FIXED:
Allen-Bradley Co.
Carter Radio Co.
Electrad. Inc.
Arthur H. Lynch
Leslie F. Muter Co.
Polymet Mfg. Corp.

RESISTANCES, VARIABLE:
Allen-Bradley Co.
American Mechanical Labs.
Carter Radio Co.

Central Radio Labs.
Electrad, Inc.
Leslie F. Muter Co.

SPEAKERS:
All American Radio Corp.
Amplion Corp. of America

SOLDER:
Chicago Solder Co.
SOCKETS:
H. H. Eby. Mfg. Co.
Silver-Marshall, Inc.

TESTING INSTRUMENTS:
Jewell Elec. Inst. Co.

TRANSFORMERS, AUDIO:
Anerican Transformer Company
Dongan Elec. Mfg. Co.
Jefferson Elec. Mfg. Co.
Karas Elec. Co.
Leslie F. Muter Co.
Silver-Marshall, Inec.
Thordarson Elec. Mfg. Co.

TRANSFORMERS, POWER:
All American Radio Corp.
American Transformer Co.
Dongan Elec. Mfg. Co.
Jefferson Elec. Mfg. Co.
Silver-Marshall, Inc.
Thordarson Elec. Mfg. Co.

WIRE:
J. A. Roebling’s Sons.

Radio Engineering, January, 1927
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every circuit......
every B eliminator

N almost every circuit sponsored

by RAbp10 ENGINEERING — in
over 90% of the nationally known
B eliminators, CLAROSTAT,
the greatest variable resistor,
is functioning daily —silently
smoothly and powerfully.

This umiversal recognition is easily
explained by the fact that Craro-
STAT alone covers the entire range
from practically zero to 5,000,000
ohms; has a carrying capacity of
20 watts without the slightest trace
of packing, arcing or crackling
noises; acts as the perfect voltage
control in B eliminators and as
oscillation control in T.R.F. sets

=

Invalvable to Fans! “THE
GATEWAY TO BETTER
RADIO”—32 pages covers

everything . . . reception,
transmission, amplification,
and battery elimination.
Send 25¢ in stamps
or coin to

Dept. R. E.

American Mechanical Labs., Inc.

285 N. 6th St., Brooklyn, N. Y.

USE THESE COILS
AND IMPROVE ANY
RADIO RECEIVER!

ABRD SoIL,

INDUCTANCE UNITS

w

TUNED RADIO
FREQUENCY KIT H

$12.00

The Aero Coil Tuned Radio Frequency Kit illus-
trated above will positively improve the perform-
ance of any receiver. Patented Aero Coil con-
struction eliminates radio frequency losses and
brings tremendous improvement in volume, tone
and selectivity. Kit consists of three matched
units. The antenna coupler has variable primary.
Uses .00035 condenser. 8-page colot circuit, lay-
out and instruction sheet for building the super-
sensitive S-tube Aero-Dyne receiver packed
FREE with each kit. Extra copies, 75¢ each.
Instructions include insert showing how to wire
up for a power tube if desired.

R

LOW WAVE TUNER KIT
$12.50

Completely interchangeable. Adapted by experts
and amateurs. Range 15 to 130 meters. Includes
three coils and hase mounting, covering T. S.
bands, 20, 40 and 80 meters. You can increase
the range of this short wave tuner by securing
coils Nos. 4 and 5. Combined range of 15 to
550 meters. Both interchangeable coils fit same
base supplied with short wave kit and use the
same condensers. Coil No. 4 price $4.00; Coil
No. 5 price $4.00.

Get these Coils from your nearest dealer. If he should be
out of stock, order direct from the factory.

AERO PRODUCTS, INC,,
Dept. 17, 1772 Wilson Ave., Chicago, IIl.
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ELECTRAD

A Little Thing to Look At
But a Big Thing In Your
Customers’ Sets

You know how important a factor in
insuring good reception is the right grid
leak. Here's one that will make a
satisfied customer of everyone to whom
you sell it.

ELECTRAD
Metallic Leaks and Resistors

give clearer reception with greater signal \
strength. No carbon, paper, varnish or fiber. \

The metallic resistance element is fused to the \ - 0
inside of a glass tube. Noiseless, accurate, non- »
inductive, non-hydroscopic. Uniform in all weathers and
working conditions. apped with the exclusive Electrad

ferrule. Impregnated under high vacuum. Great current-
carrying capacity without overheating or change of resistance.
List, 60c—in Canada 85c.

Write for details of our square dealer proposition that helps
you sell and protects your profits.

ELECT

o "

in

Write for information on the Electrad 500.-
000-ohm compensator for perfect control of <3
tone and volume. 428 Broadway, New /
York City. 4

radleyometer

THE PERFECT POTENTIOMETER

Uses graphite disc resistors
which are noiseless and not
affected by atmospheric con-
ditions. Metal parts are nickel
plated. One hole mounting.
Finish and knob match Brad-
leystat. Made in 200 and 400
ohm ratings.
Allen-Bradley Co.
Electric Controlling Apparatus
288 Greenfield Ave., Milwaukee, Wis. 2

The Bradleyometer is
noninductive

4

DO YOU KNOW THAT THE
INVERSE DUPLEX

lS to be put out in an entirely new design, in-
corporating important developments, with a com-
bination of manufacturers behind it? Watch for

the complete data in RADIO ENGINEERING.
$2.00 per year.—Sold only by subscription
Radio Hill, Poughkeepsie, N. Y.

|

“"WGN
SANGAMO

Mica Condensers
Prevent
Shifting of Frequency Bands

ECAUSE the Sangamo condenser

is solidly molded in bakelite, me-
chanical movement of the dialectric or
plates is impossible. This is one im-
portant factor in the permanent ac-
curacy of the Sangamo.

No one has greater need for con-
denser accuracy than a great broad-
casting station like WGN. Read Mr.
Leverett’'s comment:

“Last June I used Sangamo
Mica Condensers in a multiple
band pass filter. This has been
in use for some time, and has
given the best of results, show-
ing no shifting of the frequency
band. This permanency I be-
lieve is due entirely to the con-
sistency of these condensers,
there being no apparent change
in capacity nor leakage across
them. I cheerfully recommend
them wherever a constant capac-
ity is required.

(Signed) Geo. H. Leverett,

Asst. Engineer”
Station WGN Chicago

Sangamo Condenser Blocks

American-made condensers, wound under uni-
form tension to eliminate air or ozone bubbles
that cause breakdowns.

Handy sizes:

12 mid. tapped 8, 2, 2 mfd.

14 mid. tapped 8, 2, 2, 1, 1 mfd.

14 mfd. tapped 4 (high voltage), 4, 2, 1,

1, 1, 1 mid.

Also separate condensers;
blocks to order.

SANGAMO ELECTRIC COMPANY
6332-11 Springfield, Illinois

RADIO DIVISION, 50 Church Street, New York
SALES OFFICES-—PRINCIPAL CITIES

special capacity

Radio Engineering, January, 1927
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=
Use Allen-Bradley

Resistors

for B-Eliminator Hook-Ups

THE success of a B-Eliminator hookup depends
as much on the operation of the variable and fixed
resistors as it does on the type of circuit used. Allen-
Bradley variable and fixed resistors lead the field for
this service. Use them in your B-Eliminator hookup.

Bradlexohm E

PERFECT VARIABLE RESISTOR

This new oversize resistor is used as standard equip-
ment by leading B-Eliminator manufacturers such as
Acme, All-American, Majestic, Philadelphia Storage
Battery,and Willard. It is the ideal variable resistor
for controlling plate voltage output. The scientifically
treated discs in Bradleyohm-E provide stepless, noise-
less, plate voltage control,and the setting will be main-
tainedindefinitely. Donotexperiment with makeshift
variable resistors, when Bradleyohm-E has been pro-
nounced the ideal unit by the largest manufacturers
of B-Eliminators in the world. Ask your dealer for
Bradleyohm-E when you build your B-Eliminator.

Bradlegunit-A

PERFECT FIXED RESISTOR
Another triumph of the Allen-
Bradley Research Laboratory is
Bradleyunit-A, a perfect fixed re-
sistor that contains no glass, re-
quires no hermetic sealing, and
can be soldered into place without
the use of clip mountings. Bradley-
unit-A is not affected by tempera-
ture or moisture and it maintains
its calibration indehnitely.

LEY COMPANY,

-BRAD )
MAIL ZAG%L(.&}:“E:IJ Ave., Milwaukee, Wis.
literature on Allen:
THE glr?d.lee;e;\addi!:tdye:‘il:e- and B - Eliminator
COUPON hookups.
sssssssssaasa Nemeooo T

I'age 550

The Am-
lion  unit
helps any
set to give
its best
perform-
ance.

Many set manufacturers
have accepted our offer
of cooperation—

Our engineering staff is at your service

for all problems of enclosed units and
matching unit to your set electrically.

We will be glad to discuss these mat-
ters with you at any time.

The Amplion Corporation of America
Suvite W, 280 Madison Ave. New York City

5 &
 AMPLION 8

N

Our Complete
Line
STANDARD “B*

SUPER “B”
MASTER “B”

take§ care of practically any
Radio receiver on the market.
The demand for Majestic ‘Ra-
dio B Power units has long
existed. It fills the need for

Majestic
Standard-B
For sets having not

more than seven 201-A
Constant, Dependable B Tubes, or six 301-A
power direct from the light B
socket —and fills it well. Woati. iof 1t

he

Rocky Mts.. 35.00
Majestic Super-B
Capuoity 1 to 12 tubes,
including the use of
power tubes. Complete

Their low purchase costs
place Majestic units within
the reach of all. Their sturdy

construction insures lon g :al':uf‘w"("h to st
o . ! rom t
faithful service. socket. 5
0F it g $35.00
N 0 g O, e West  of the
o Acids or Liquids Rocky Mts.. 37.50

Uses Raytheon Tube

Now you can get the cream of the

power unit business, for Majestics
deliver constant, dependable, B
power at a low average cost of
about ‘one-tenth cent an hour. Our
complete line offers you one of the

Majestic Master-B
Rating 60 mils at 150
volts. Particularly
udapted for Radiols
25-28 and 30 and super
heterodynes, wll] oper-
ate all power tubes also
the new super power
tube UX-171 (180

biggest money making opportunities volis).
you will ever have in radio! Write P Sy, oalleg $42.50
us today for full information. Wf{;cm"'mlﬂ‘? A500

Price includes Raytheon tube.

GRIGSBY — GRUNOW — HINDS CO.

Chicago, Illinois

4568 Armitage Avenue

Radio BEngineering, January, 1927
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Filament type using Jefferson No. 355
Transtormer, No. 356 Chokes and

Tobe-Deutschiman Cotidensers.
Lulletin give wiring diagram
and parts list,

Ruytheon type using_Jefferson No.
355 Transformer, No. 353 Chokes and
Jrotier Condensers. Bulletin gives
wiring diagram and parts  list.

Raytheon type using Jefferson No
855 Transformer, No. 356 Chokes
and Dubilier Condensers. Bulletin
gives wiring dlagram and .parts list

| Write for Free Bulletin:

“ HOW TO BUILD A NOISELESS AND
POWERFUL ‘B’ ELIMINATOR.”

HERE is real satisfaction in building your own “B’
Power Supply Units. These are free from noise or
hum. are variable, and furnish ample power for sets of
8 tubes or less.
Jefferson Transformers and Choke Coils are used by many
leading makers of eliminators. List Price No. 355 Trans-

JEFFERSON

former, 87 each; No. 356 Choke. $4.00 each.
ELECTRIC MFG. CO.

Largest manufacturers of small transformers

A neat, compact ar-

rangement with  con-

deasers  mounted under
base

542 So. Green St.

Chicago, lll.

Jefferson Iransformer and Chokes |

1

CENTRALAB
RADIOHNM

Radiohms. Mod

ulators and Po

tentiometers  sell
at

$2 each
Switch-Type

Radiohms at
$2.30

iy :
‘"Iml“ll “lhm‘ml

Modu Plugs.
standard or cord
type. at

$2.50

CENTRALAB
RADIOHM

Centralab Products

Are specified {or many of the most
popular of the season’s Radio Cir-
cuits including Varion, Infradyne,
Henry Lyford, Bruno, Improved
Browning-Drake, and as voltage or
C-bias controls in many of the new
power packs including AmerTran.

This is merchandise that you can
profitably recommend to your cus-
tomers; it is fully guaranteed to give
satisfaction. .

CENTRAL RADIO LABORATORIES
25 Keefe Avenue, Milwaukee, Wis.

@.

b

Radio Engineering, January, 1927

wwWw americanradiohistorv com

<4

Page 551


www.americanradiohistory.com

“Built Better”

FIXED
CONDENSERS

are Specified in
LC-27

Diamond of the Alr

To be announcerd sonn(?)
Raytheon “B” Eliminator  ** Raytheon Mfy. Co.
Ultradyne “ R E. Lacaul

To be annonnced soun(?) TR It

by L. M. Cockaday
* Herman Bernard
John Rider

AEROVOX fixed condensers have been appioved
by M, I, T. and Yale Universitices.

AEROVOX WIRELESS CORP.
489-491-493 Broome Street A
New York

See That Serew
A screw-driver ad-
justs an X.L in
crowded places

»X-L VARIO
- DENSER

RESULTS in easier
tuning, more distance,

BUILD THE NEW SHIELD

Thoroughly
tested cir-
cuit, newest
features and
guaran teed
arts se-
ected for
perfect syn.
chronization
produce re
ception un-
excelled by
ready-made
sets worth
$200 or

Build Your Own Masterpiece!

MAGINE a radio without
oscillation, without variation
of volume on different wave
lengths! Imagine a S5-tube receiver
with the power of most expensive
8-tube sets! Imagine knife-like
selectivity even in crowded areas.
And imagine toune quality that is

( volunee b CTaltr et clear and pure as the natural un-
\\ a“”sl:’a!)'iility. Indorsed by leading broadcast signa”
T S.

Model ““N'" a slight turn obtains correct tube
oscillation on all tuned radio frequency _circults.
Neutrodyne, Jtoberts two tube, Browning-Druke, McMurde
Bilver's Knockout, etc., capaeity range 1.8 to 20 micro
microfarads. Price $1.00
Model ““G" with grid ¢lips obtains the proper grid capacity
on Cockaday eircuits, filter and intermediste frequency tuning
in_ heterodyne and _positive grid bias in all sets. Capacity range Model G-1

The simplest
and most com-
plete  instrue-
tion book ever
printed. Cov

That describes the 1927 Hi-Q
Receiver! Automatic Variable
Coupling and complete stage shield-
ing are two important new features.

00002 to 0001 M F D. Model G-5 .0001 to .0005 M F D. Model ers every detail £\ -

g 1L° #00?‘3 ','°'°°1P|Mhl‘; ?] Detﬁfl}s on requlms[b x Jl Price $1.50 ¢rs every 3 -ll']d the g oup Of guaran.tec’d parts
- us 03 i1sh it down with your thumb, insert wire, remove pressure =

and wire is firmly held Releus‘c:s i‘ns(nnrtl‘. " Price 15¢ 25C se CCte(I by ten Of An]enca S Iead

Seven Push Post Panel perinanently marked in white on black insulating
panel. In box ineluding  soldering lugs, raising bushings and screws for
mounting, etc. Price §1.50

X-L RADIO LABORATORIES 223, Lircoln Ave.

ing Radio Engineers completes this
triumph of modern radio design.

You can build this wonderful

] < [ ety receiver yourself at home in a few
Benjamin Electric hours and save at least $50 over a

R. M. A. REPORTS

The full text of the R. M. A. reports are pub-
lished in Radio Engineering. Committees of the
Radio Manufacturers Association are doing im-
portant, constructive work, vital to the develop-
ment of the industry. These reports are of
special usefulness to concerns supplying radio
manufacturers. Read them in Radio Engineer-
ing Magazine.

$2.00 per year—Sold only by subsecription.

Mfrg. <
Curter Radlo Co.
Durham Resistors
Eby Mfg. Com-

pany
Hammarlund

Mfg. Company
Martin-Copeland

Co
Radiall Com-
pany (Amper-

ite)

Samson Electric
0.

Sangamo Electrie
0.

Westinghouse
flcarta

* High ratio of reactance to resistance.

factory-made set of anything like
the same efficiency. Get the “How
to Build” book to-day from your
dealer and have the receiver de-
signed by Radio’s Master Minds.

Hammarlund

ROBERTS

HiQ

Loud signals

ED HI-Q RECEIVER

High ratio—Great selectivity—

Radio Hill, Poughkeepsie, New York Hammarlund-Roberts, Inc. 1182-G Broadway, N. Y.
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Chosen by
EXPERTS

LENN H. BROWNING, Laurence M.
Cockaday, Gerald M.Best and many
other eminent radio designers use the
Lynch Metallized Resistor in their ex-

erimental circuits and receivers. Th N A T El @ N A

men know radio; they have laboratory p OW AE:_R Ml ER

and testing equipnient with which quick- oE
ly to make accurate comparisons. There L \
could be no better proof of the true merit v
of the Lynch Metallized Resistor than
the endorsement of these experts.
Comprising a concentrated metallized
deposit one-thousandth of an inch thick
upon a rigid core, sealed forever with-
in a glass tube, the Lynch Metallized
Resistor gives conductive, non -arcing
resistance that remains silent, accurate!

\

Ftsseereentaceyrersetitetid

»

Dealers—Werite us!

ARTHUR H. LYNCH, Inc.
Fisk Bldg., Broadway & 57th Street
New York, N.Y.

MmeErMaea

AR A

Precision in
Manufacture

The utmost care, the best
of materials, the most
skilled craftsmen make
ecach Lynch Metallized
Resistor the precision-
built, yet rugged little in-
strument that it is.
Frequent rigld inspec-
tions, and sufficient aging
before final test make
possible our guarantee—

Absolutely Noiseless
Permanenuly Accurate
Dependable !

Our warranted accu-
racy is 10% but through
precision in manufac-
ture, Lynch Metallized
Resistors average within
5% in actual production

Arthur H. Lynch

Attaches easily to your present set.
rests in a console beneath it, banishes

B-batteries—once adjusted requires no
more attention—omits nothing for fidel-
ity of audio amplification at natural
volume.

The modern broadcast station puts its
beautiful programs on the air through a
faultlessly designed amplifier. The
NATIONAL Power Amplifier attached
to your present Radio set, passes on the
program to you unchanged, lifelike and
real.  Don’t blame the broadcast sta-
tion for poor reception until the NA
TIONAL Power Amplifier has squarely
| placed the blame on it. For with this

fine new instrument the quality is limited
\ only to that of the station you are listen:

Because the fixed
resistor is small
insize, do not
underestiniatcits
vitalimportance.

N sV E TR

B

FIXED RESISTOR

Q¥an

INC.
NEW YORK NY.

ing to.
PRICES : — Price. completely assembled and tested
-2‘:,(0 looll:ch;‘tl"::s ;(5’ Single Mounting .35 ‘Vithout tUbeS)—$89'00
ol T+ 100 Double * .50 Raytheon BH Tube extra—3$6.00

. Sold also in kit form with full instructions
for assembly in an evening.

Price of kit (with Raytheon BH Tube, but
without audio tubes) —$84.00.

Lynch Metallized Resistors cost no
more than the ordinary kind. If your
dealer cannot supply you it will be well.
worth your while to wait for the mail—

ave ship post-paid, at once.

4 1 N\ B ]
FIXeED RESISTORS

Radio Engineering, January, 1927

National products are built to en-
glneering standards of excellence,
Anyone who has ever built a set
using National Browning.Drake
Coils and Transformers knows
what that means. Send for
Bulletin 116RE.

wwWwW americanradiohistorv com

National Company. Inc.. Engi-
neers and Manufacturers—W. A,
Ready, Pres.. Cambridge. Mass.
Makers of Nationa) Browning-
Drake Coils and R.F. Trans-
formers, _ Impedaformers, Con-
densers. Power Transformers, etc..
for Radio,
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HAMMARLUND
Condensers
and Colls

>

—A—=:AUTD CoU
—

Used i Many of the
Season’s Featured
Crrcuits

What better evidence of Hammarlund leadership
could there be than the fact that twenty-seven recog-
nized designers—men who “know their stufi”—se-
lected Hammarlund Precision Products for use in
these outstanding 1927 receivers.

LACAULT “LR4”»
HENRY-LYFORD
CARBORUNDUM
NEW HARKNESS
LOFTIN & WHITE
ST. JAMES SUPER.
COCKADAY “LC27”
BROWNING-DRAKF.
VICTOREEN SUPER.
PACENT “ULTIMAX"”
MORRISON “VARION”
SARGENT “INFRADYNE”
HAYNES “DX2.-MULTI-VALVE"
HAMMARLUND-ROBERTS “H1-Q%
POPULAR SCIENCE

MONTHLY “POWERFUL”

\We shall be pleased to refer to the proper authorities
any inquiries regarding the above circuits.

HAMMARLUND MFG. Co.

424-438 W. 33rd Street, New York City

Jo'v Bettorw Radior
ammariund

PREC/ISION

PRODUCTS

b—ﬂ*—ﬂ-LL&,l}ﬁ@,Lw
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| _ ANUFAC-
TURERS,
Distributors, Deal-
ers—your splendid
patronage has
made for us a won-
derfully successful
year. Polymet has
grown during
1926 ; expanded
until today we face
the new year
stronger than ever
before; the
“World’s Largest
Manufacturers o f
Radio Essentials,”
POLYMEr indeed!
VLR comnensen

3 MFD We take this op-
portunity of renew-
ing our pledge of
conscientious, per-
sonal service and
the painstaking pro-
duction of the high-
est quality mer-
chandise. And we
wish you all a very
happy, prosperous
New Year!

Polymet Manufacturing Corporation,
599H Broadway, New York City

“World's Largest Manufacturers of Radio Essentials”

wwWw americanradiohistorv com

POLYMET
PRODUCTS
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PIERCE Mr. Radio Engineer

|‘-——L1—r

AIR@ To—Simplify set operation.

To—Solve all tube control prob-

' lems.
Complete Assembly To—Avoid the possibility of dis-
fOI' a tortion in reception.

SIX TUBE $o:5e3ease zzrvitc.ing neetd.
RESIS'[‘ANCE-COUPLED o ower production costs.
SINGLE DIAL RECEIVER CORPAUNICATER—mith un ovgantas-

tion that has specialized in filament
control ever since Radio was born.

PIERCE

SR : ARadiall Company~

TS

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

Makers of

| AMPER

The "SELF-ADJ USTING "“Rheostat

[ Front and Interior Panel View ' "

Scientificall y | Resistance-Coupled

Perfected and Built . PERPECTAUDIOAMPLIPIER

Provides audio am-
plification with
minimum distortion.
Bradleyunit molded
resistors used in the

Install the Pierce-Airo Complete Assembly in
your own models and save time and expense
of manufacturing. It is a mechanically and
electrically perfect product. Pierce-Airo fits
all standard cabinets and consoles now on the Bradley - Amplifier
market. It meets the season’s demand for do not vary with age
simplicity of operation and pure tone by | and are not aflected
scientifically combining single dial control | by atmospheric conditions. Can be used to replace l\‘ansfor{ner
and resistance-coupled amplification. No amplifiersin standard radio sets with decided increase in tone quality
live dealer can afford to overlook this unusual I 268 Greenficld @gn.w Co.  Mitwaukee
opportunity to sell Pierce-Airo Complete Anertae Electric Controlling Apparstus -

Assembly. Let us quote on your require- |
ments TO-DAY.

ierce-AIiro omplete ssem. l‘ .
:“:::,"p:fz."é%ﬁf"i“::éﬂii‘;w $42-50 ’ ‘l THE NEW LOOP SET FROM

e

§

<4

Pierce-Airo Chassis Wired $45.00
Write TO-DAY for Proposition |

UNITED SCIENTIFIC LABORATORIES, Inc.
82 Fourth Avenue, New York City !

BOSTON

O you know about it> The first data
on this set will appear in RADIO
ENGINEERING.

Branch Offices e B Branch Offices |
e, <N 2o

Philadelphia

$2.00 per year—Sold only by subscription

I ‘ Radio Hill Poughkeepsie, New York

4 4

Los Angeles

Radio Enginecring, January, 1927 Page 355
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Cardwell Condensers

Introdicin 4

PrAacTICAL
SINGLE CONTROL

Can be accomplished by the use of the new
Cardwell % and DUAL :ZB__EALgvg__CET"

Cardwell

Cardwell ;

"Balancet® *

qu_g 614 ~

Type 615 _~ - 1
Ilustrating the use of the Cardwell “é’ALANCET" for perfect synchroniza-

tion of a triple condenser. The trimmers may be placed inside the set or
attached to the panel.

ondenser

“ i “THE STANDARD OF COMPARISON"
“BALANCET

" Send postage for illustrated

UG N Price folder containing descrip-
610-A 000015 $2.00 tions and circuits.
614-A 000025 2.25 L

626-A 000050 2.50

el Che Allen D. Cardwell Mg, Curp, | IROSEECT sTREET

ANOTHER NEW

CARTER

PRODUCT Tinytobes
1

The TINYTOBE Condenser.

1 ‘/

New
Products

shown in actual size above, is a
“MIDGET” new product and is available in
?pacities.from .0001 to .02 Mfld.
or continuous operation at volt-
RheOStat ages up lto dSOlO hvolths D.C. It
0 is so small and light that it can be
Wlth soldered directly into the circuit
F. without other support.

llament Prices range from 35c¢ for 0001

. Mfd., to 60c for the .02 Mfd.
SWltCh TOBE Condensers arve specified in

the Quadraformer, Carborundum
Lincoln, Henry-Lyford, Browning-
First and ONLY Drake, Eclipse Super, Samson, T. C.,
self-cooling all-metal and many other leading circuits.
frame rheostat with
filament switch.

Springs are actuated
by a cam which
closes filament cir-
cuit as soon as knob
size) is turned from "Off"
position. Separate
filament switch elim-

e

I ar0i0 wvrerrcekncs rnven -1 1l

inated. ~ Operation Tobe Radio Interference Filter No. 1
simplified. Space
conserved. A complete, compact piece of equipment, for a reduc-
ey tion of Radio interference caused by oil-burner, refriger-
2 3; 6: 10; 15: 20; 25; 30; 40; 50; 75 Ohms. ator and other household motors up to !4 H.P. Made
5 . to be easily attached direct to the source of the trouble,
In Canada: Carter Radio Co., Limited, Toronto not to the Radio set. The design avoids damage to com-
—-— utators or slip-rings, somg’imcs encofuntcrcd 'wl'llen cond~
s R AR e A densers only are used. rite us for particulars an
At :y-@ "‘r‘t l:% %% ! price list.—A, R. E,
DY:Iur AR e P S T RUZR S .
eolers (77 SRS W HSE? Tobe Deutschmann Co.
| Engineers and Manufacturers of Technical Apparatus
Cambridge, Mass,
Page 556 Radio Engineering, January, 1927
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Testing of Radio
Apparatus

We make a specialty
of testing condensers
at radio frequencies

Electrical Testing Laboratories
80th St. and East End Ave., New York City

LACQUERS

FOR THE

RADIO INDUSTRY

Egyptian Lacquer Co.

Dept R.E.
90 West St., New York City

Announcing -
Because of the ready
acceptance of the
B-6 tube and the cir-
cuit we have devel-
oped for it. and to
comply with gen-
eral request, we an-
nounce a kit in two

forms and a com-

B6 Twe 35 plete set built to the

specifications of this circuit. Send
for complete hiterature.

THE DONLE-BRISTOL CORP.

Division 8,
MERIDEN — CONN.

D. K. BULLENS CO.

Stock Magnets for Loud Speakers

Permanent Magnets to Blue Print

Pottstown, Pennsylvania

9

WIRE=—

STRAND—Antennae (plain or
enameled) —Double Galvanized.
WIRE—Antennae (plain or enam-
eled) Connecting and Ground
(Rubber) covered, braided or plain.
BUS BAR—L.itzendraht-L.oop.
MAGNET (Cotton or Silk).

John A. Roebling Son’s Co.

Trenton, N. J.

PRS—— 9

PHILADELPHIA

Chestnut and 39th Street

Hotel Pennsylvania

Fireproof—Unrestricted Parking—Garage

OSCAR W. RICHARDS, Manager

600 ROOMS—500 BATHS

Rooms with running water from $2.50 per day
Rooms with private bath and shower from
$3.50 per day

Food and Service the Best

Near West Philadelphia Station Pennsylvania Railroad
University of Pennsylvania—Franklin Field

Radio Bngincering, January, 1927
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— ION

Panels and Parts

Complete protection of all circuits is a prime consider-
ation in radio operation. The electric impulses must pass
through the circuit without the possibility of leaks.

Repeated tests have proved that Radion has the lowest
angle phase difference. That its dielectric constant is low-
est. lts resistivity highest (megohms—cm). [ts power
loss factor lowest. lts moisture absorption lowest.

Radion parts are made to meet your insulation needs.
Whether molded, stamped or machined—they can be
furnished in Radion.

PANELS
Help Sell Sets

Ace Crackle Surface Panels resemble Rich Spanish
Leather. They have attracted wide attention. They add
materially to the sales possibilities of a set.

Ace Crackle Surface Panels possess the well-known
insulating qualities of hard rubber. They can be supplied
in all standard sizes,—ready cut. Special sizes if required.

Let us send you sample pieces, and parts, with quantity
prices.

Jobbers and Dealers write for price list.

AMERICAN HARD RUBBER CO

11 Mercer Street, New York City

Working Data on Glow Tubes and Rectifiers

Official data {rom Radio Corporation on the use of these
tubes in new eliminator circuits. This information is of
great importance to engineers working on eliminator de-
signs. Special data is given for constant voltage control

for 180 volts on 171 tubes. SEE THE FEBRUARY ISSUE.
$2.00 per year.—Sold only by subscription

RADIO HILL POUGHKEEPSIE, NEW YORK

Page

558
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that are new in Radio

1926 Contributions

Pattern No. 116 B-Eliminator Voltmeter 0-
50-200 volts (800 ohms per volt).

Pattern No. 117 Radio Service Set.

Pattern No. 120 B.Eliminator Tester.

A-B Relay (an automatic trickle charger
and B-Eliminator switch).

Study the above items carefully and you will
see a real need for each. They were all intro
duced by Jewell and are fast filling their place in
the radio feld.

Jewell has contributed much to the success of
the radio art and industry.

Write us direct about your radio problems and
be sure to ask for a copy of our radio instrument

catalog No. 15-C.

Developments—

JEWELL ELECTRICAL INSTRUMENT CO.
1650 Walnut St., Chicago

“26 Years Making Good Instruments”

d

Pattern No. 120 B-Eliminator Tester is for ad-
justing B-eliminator taps to the individual require-
ment of the radio set with which the B-Eliminator
is to be used. The B-Eliminator under test is con-
nected to the terminal on the tester and any de-
sired load in milliamperes is placed on it by the
adjustable rheostat. The actual B eliminator
voltage available under that condition is then
shown by the voltmeter and will be an indication
of the adjustment needed. Form No. 1030 de-

scribes this device in detail.

Knife Throw
Switches
Maldod Bokoline l-n—lrl:’
bty STttt el

Siegle Pols, Dosble Thesw
Bose 15" 2 14"
Sresk Ne. 2010, e 1

Doabic Pols, Dawbis Theow
Bars 34" 0 14"
Biwek No. 220, ey 1

Triple Palc, Donbie Theaw
Boss 2478 17
Sih Ne 1038, . 9190 thet

Five Poie, Dosdis Taecew
Bors 257 1 3"

Srect Ne. 2638, 330 Lo

. 4

Aatesss Plag
Black monlied Barelin. 3" kg
Srorh P, 2000, 0 tiss

to lnstslistion. Indlell
s,

Dependable
Products
~for the 1927 Season

Endorsed and used by
ldading set builders
Quality at
Popular Prices

May we send you our
complete catalog? Werite

Dept. R. E.

LESLIEF. MUTER Co.

76th and Greenwoed Avenue
CHICAGO, U.S.A.

Standard

o= O
- pne

Fixed Condensers

Vartable High Reststance

Stech to. 1350

i gl
Complate Acrlal Kit e
Cootvinn all ssirsnesy ports 2. 0 (el
Wt S S e e e Amee S
800 st $resk No. 238, 3350 i Al pepalar sins !

Sheet Copper
for
Shielding

Shielding

Prevents aerial radia-
tion and feedback.

Insulates against in-
terference from adjoin-
ing circuits.
Improves efficiency,
selectivity and tone
quality.

USE SHEET COPPER
because it combines low
resistance with easy work-
ing qualities.

COPPER % BRASS

RESEARCH ASSOCIATION
25 Broadway — New York

Radio. Engineering, January, 1927
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A Universal,

Supremely Efficient Coil for
short or long wave lengths

Whether you want complete coils for high
or low frequency (short or long wave
length) work—

or

wish quick changes per plug-in method—
or

want to mount a coil in any position—
or

if you desire one or two rotors you will

find a standard Samson Form or Com-

plete Coil for your purpose.

The Samson Electric Company has ready
for delivery for those who desire to wind

their own:

Coil Form, bare. ... ... ..... ...%$ .75
Jack Block ............ .. ..., $1.00
Single Rotor Coupler, bare.......$1.25
Double Rotor Coupler, bare. . ... $2.00

And for those who wish complete units:

Band Filter . ................. $7.50
Fixed Coupler ..... .......... $2.00
Split Stator Coupler. . . ......... $3.50
Single Rotor Coupler........... $3.25
Double Rotor Coupler. ... ...... $5.00
Antenna Coil wenssinin s cunus $1.85

Double Wound Coupler. . . ... ...

Our book — ~"Audio Amplification” —
already accepted as a manual of audio
design by many radio engineers—con-
tains much original information of great-
est practical value to those interested in
bettering the quality of their reproduction.
Sent upon receipt of 25 cents.

SAMSON ELECTRIC COMPANY
Manufacturers Since (882
Main Offices at

sales Uffices in e
fiirty . Leading Cities Capltop.. sy,
A

Faotories:
Canton and Watertown

Page 560

A complete
metallic
shield forms
the back of
the Eby Dial
and minim-
izes the ef-

fect of body
capacity. Re

moving hand
does not de-
tune receiver.

The E B Y ‘
SHIELDED DIAL

Even the best instruments are inefficient un- |
less properly controlled and accurately set. ‘
This sensitive, finely constructed dial is |
scientifically designed for exact micrometer |
tuning. !

Hairline accuracy is obtained by smooth
positive friction drive, eliminating all back-

lash.

The Eby Shielded Dial operates any type
condenser. Easy to mount by drilling one
additional hole. )

List Price $2.50

EBY SOCKETS

The Eby Socket assures a positive three- 1
point wiping contact at all times. When |.
the tube moves, the patented construction
actually makes the contact tighter and
checks the jar.

List Price 50 cents

THE H. H. EBY MFG. CO,,

4710 Stenton Ave., Philadelphia, Pa.
Makers of Eby Binding Posts

Rie

Radio Bngineering, January, 1927
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dl >
PRODUCTS

Increase the Volume of
Your Present Set

It is easy now to get much greater
undistorted power from your pres-
ent radio receiver whether it has 2
tubes or 8 tubes. At the same time
and at little additional expense you
eliminate the need of B-Batteries.

Power amplified many times with no
sacrifice in tone quality. Distant
stations that you have difficulty get-
ting on the loud speaker now, will

No. 3527 Unit
Full Wave Rectifier

come in strong and clear. And your
B-Power supply is consistent, smooth
and reliable at all times.

Your opportunities for good pro-
grams are expanded instantly to in-
clude practically everything you
want. Modernize your present set—
the cost is small and installation very
simple.

No. 3516
Full Wave Rectifier

for use with one UX 213 tube
and power amplifier UX No.
171 tube. This unit includes
one No. 2505 transformer and
two No. 514 chokes. Full
Power and B-Battery
Eliminator.

No. 3527—8$15.00 List

No. 3523 Unit
Half-Wave Rectifier

for use with One UX 216-B
tube and power amplifier UX
No. 210 tube. This unit in.
cludes one No. 2567 trans.
former and two No.
chokes built into  durable
metal case. Amplifies power
a plenty for home use. Also
eliminates B-Batteries.

No. 3523 Unit—$17.50
List

for use with one Raytheon
BH tube and one UX No. 71
tube. This unit includes one
No. 2593 transformer and two
No. 514 chokes built into
substantial metal case. Ex-
ceptional power for all pur-
poses. Eliminates B.Batteries.

No. 3516—$13.00 List

Send check or money order to factory if your

dealer cannot supply you.

Deliveries are prompt.

MANUFACTURERS

As exclusive parts manufacturers Dongan offers the receiver and battery eliminator
manufacturer a reliable source of supply. Our engineering dep't will co-operate with
you in effecting the proper designs of the latest types for your requirements. Ask for
a representative or send your specifications.

F)

DONGAN ELECTRIC MANUFACTURING COMPANY

2995-3001 Franklin St.,

DETROIT, MICHIGAN

\\ TRANSFORMERS of MERIT for FIFTEEN YEARS ///
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AMERIRAN
RADIO
PRODUCTS

Sold Only by
Authorized AmerTran M&i’\
&h“‘

Transformer
Sets a new Standard
of excellence in
Audio Amplification
Made for 2 Stages

$10.00 Each

For Satisfaction—
Buy These Dependable Parts

Audio transformers and power supply units are today

The AmerTran S : L,
P e the largest selling groups of parts. The American Trans
Type hl:52 former Compan rience, plus
Tive PR3 1y Intended tor e . Company manufactures both. Experience, p '
n the stter ty welr N
o dm;‘ﬁn;"fm-s"‘; ! l\‘v’;‘” i _duo, the willingness to make only products that measure up
th tahda 110-volt, 60-cycl 4 .
alternating house-lighting curtent to laboratory standards are responsible for the high
to a higher voltuge for the plate, 1
snd lover voltase for Gliment efficiency of AmerTran products.
Sup|

Price $18.00 Each
: Such parts are worth buying. They out-perform and
out-last units less skillfully designed and made. They
mean permanent satisfaction. You are not saving money
on cheaper radio parts which break, wear out, and even
when new cannot come up to the AmerTran standard.

Keep these facts in mind when buying for replace-

The AmerChoke ment, for a new circuit or power supply equipment. You
Type 854 & . 5
This is a selentlfcally designed will get most value and most enjoyment if your dollars
impedance or choke coill of gen-
eral utility, desighed  primarlly are spent for dependable AmerTran products.

for use in filter circults. As an
output impedance for by-pussing

direet current  from the loud ol 3
speaker it js both efticient and Write for free booklet “Improving the
economical 3 3 . 5

Price $6.00 Each Audio Amplifier. It contains valuable

technical data.

AMERICAN TRANSFORMER COMPANY
178 Emmet St., Newark, N. J.

“Transformer Builders for over Twenty-six Years.”

mer ra pes - “‘
AmerT da;;_..s AF-7 Mﬁ‘(‘w

an \
AmerTran _ Audio Transformers,

types AR-T7 and AF-6, have been i,“
VA

considered for years among the
leaders in audio amplification.
These populm and efficient models
made in two types—AF-7 K
(rnllo 3% :1)—AF-6 (ratio 5:1). \
$5.00 Each w

\pMER
Aoueaam) AMER

AMEI\TP\ANlAMEI\TMNiAMEI\T&AN AMERTRAN JAMERTRAN | AMERTRAN | AMER TRAN| AMERTRAN
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