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CQ)E’LL all save moncy - dealers, job-
bers, and manufacturers + when we stop
expecting the impossible.

Let's get down to the facts on this socket-
power question. Let’s not rush into pitfalls
that a little sound thinking will avoid.
Based purely on research and experience,
MAR-CO has come to the conclusion that...
—there is no such thing as a

“good, cheap eliminator”. ..
cither “eA " or “B(". Dealers, as well as
manufacturers, have already spent plenty
of money to find that out.

But MAR-CO also knows that therc is a
good, profitable market for socket-power

e
equipment . ... properly made . .. and prop-
etly sold.

In line with this viewpoint MAR-CO is
announcing three A.C. power devices:

—a socket “A” power, using Raythcon
cartridges, at $60, list.
O C I g I f I —a socket “B(” power, giving 4/l the
needed exact voltages, at $55, list.
—a DRY storage battery charger and

power control, at $12.50, list, with re-
newable cartridge rectifier.
Allofthese powerunitsserveadefinite need.

They do not conflict + rather they give the
careful radio dealer his sensible answer to the
socket-power questions of his customers.

[
” BS l-l 0” And as the maker of both eliminators and
chargers, MAR-CO’s advice on their proper

use is entirely unbiased . ..

( To the set owner who wants complete
freedom from batteries, permanent un-
varying power » MAR-CO offers “<4”

[ and ““B(” socket powers.

These two devices may be used separately
or together. They do away with batteries
entirely. They are splendidly made - pur-
posely designed to give the exact output
desired under varying conditions. Hand-
some and rugged in appearance, they have
the reserve strength to merit your whole-
hearted confidence. With each one, MAR-CO
gives an unqualified year’s guarantee.

MARCO
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)
@F COURSE, the man who wants such
dependable quality in sockét-powers must
be prepared to pay what good equipment
costs,

But the point is this . . .

Without charginga guality price, MAR-CO
knows no way of buildinga socket-power
that can carry a MAR-CO guarantec . . .
or that dealers can safely recommend.

To compromise - to expect good results
without paying for good cquipment -
leads only to gricf.

And to the set owner who does not want
to spend the price of good “climinators”,
MAR-CO's advice is this . . .

Don’t buy ANY eliminator. Instcad,
rely upon heavy-duty dry cells for ““B(”
supply, and upon a storage battery and
well-designed charger for “A” supply.

With the right charger, this combination
is a thoroughly satisfactory source of enjoy-
able reception, at low cost.

And MAR-CO also ofters the r7ght charger.
Small and compact, it is entirely frec from
liquids of any sort, tubces, or noisc. It also
provides complete automatic “d, B and
(" power control. The rectifying element
is a simple cartridge, guaranteed for 2000
hours, and then replaceable at slight cost.

This, then, is MAR-CO's policy and position...

Either spend cnough for good socket-
power, or else rely on batteries and 2
MAR-CO “DRY charger.

Such a policy can only receive commen-
dation .from engineering authoritics.
Such a course can only build lasting good
will for the dealers who adopr it.

To all dealers who share this sensible view of the

power situation, MAR-CO extends hcarty cooperation.
If you want to build jour business on permanent

customer satisfaction . . . if you want to sell equip-
ment that makes good on your promises . . . if you
want profits » not grief . . . then build with MAR-CO.

Get the complete details of this worthy socket-poser
line. Visit the MAR-CO booth at the Chicago trade
show, or write today to Mardin-Copeland Company,

QS
HIGHLIGHTS

There is no such thing asa “gopd
cheap eliminaror”.
A\
As the maker of both socket-powers
and chargers, MAR-CO's advice on
their proper use is cntirely unbiased.
A\

Better for dealers not to scll ANY
socket-powersi than to sell poor oncs.

A\S
For the set-owner who'is prepared
to pay what good cquipment costs ¢
recommend MAR-CO Socket “A"”
power and Socket “B(” power.
A\S
For the sct-owner who wants enjoy-
able reception ar low cost + recom-
mend batteries and 2 MAR-CO
DRY charger.
LQ
This is the sensible policy for careful
dealers » it leads to profits
instcad of gricf.

Q
MAR-CO

radio power supply units
SOCKET “c4” POWER
SOCKET “B(” POWER
DRY CHARGER

with renewable cartridge rectifier

Providence, Rhode Island.
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EDITORIAL

ITHIN the last year the radio industry has shown

a natural desire to remove itrself tfrom cut-rthroat

merchandising schemes and sertle down to legiti-

mate business procedure.  Which may be rather a
hard way of saying rhat, since experience has lent forexizht
to manufacturers and their minions they. as a group. have
come to realize that altruistie tendencies may, afrer all,
serve rhem best in the long run.

We applaud rhe statement thal rhe radio indusiry is now
an indnstry indeed.  Healthy comperition. the hackhone of
every industry, heralded its own coming into the radio lield
and manufaeturers are helping to toot the other fellow’s horn
for evervone's bhenefit,  This move brings with it new and
stronger hope for more than moderate prosperiLy.

Thongh every industry hasx been rthrongh a  somewhat
similar dilemma there is ne reason or room for morritication
because the radio industry couldn’'t evade eorruption and
instahility,  Groups, as well as individualg, must learn by
expericnee and it is characereristie of the young in parvticular
that they are incapable of learning anything from the experi-
ence of others. This is not xo0 odd for, after all, cach and
every heing is governed by a different set of cireuistianees,

Ir is refreshing to know that rhe radio industry has been
and ix such an entirely different proposition from any of eur
other industries that ne set riles governing these could bhe
directly applied to advantage. No other industry, with the
possible exception of the motion picture and automohile
industriex, has sutfered sueh severe growing pains in <o short
a time. In no other indusrry has the old had ro give way
10 the new so rapidly. What is aecomplished is almost im-
mediately undone by new developments. 11 ix a hard and
fast pace, very much handieapped by rhe psychologieal and
sel npon by seasons. The very nature of radio makes of the
industry one hy irselt. Kverything from engineering praetice
to siales methaods are necessarily foreign to general indus-
trial praefice.

Yer, tor all of this *“the eomplexion of the c¢hild clears”
amd we know healrhier blood tlows.,  Today, there is the
closest cooperation between rival manufacturers.  We tind
them grouped togecher 1o straighten out rhe standardization
ranzle whiel has been a thorn in the side of every manufuc-
tirer. The R. M. AL and the N. I8 M. A, are doing remark-
able work eonxidering the obstacles they are up against.

Nao it ix that ideals and attitudes have changed all along
the line, The un-ethical and non-ethical have either hecn
torced out ot the industry or remained to thrive only be-
cause they have reformed. There is no longer room tor
individuals who work only to attain their own ends, Let
it be said that no owne has needed to move a finger against
them: they have not been able to survive under the domi-
niatring foree of legirimatre industrial practice. It has always
been so, just as it is true that every new industry must
live under a shadow until it has grown sufliciently large
ro have power and sufliciently old to have gained wisdom
from individual experience.

The radio industry is well on its way on the lasxt lap.
It has reached its present xize hecause of constant read-
justment in busxiness procedure. Standardization remains
to be dealt with in a more strenuous manner. It ix true
that a vast amount of work hax becn done. [t ix equally
true that there ix a great deal more to necomplish. Progress
defeants standardization at every turn. hut jt ix only through
standardization rhat progress ix made. One ix closely re-
lated to the other. There iz no necessity, however, ftor
stressing the importance of standardization; it has been
of so much lenefit to the radio industry that no sane per-
son could question its present value or suggest that the
work has gone fur enough.

It might be said that from all indications the radio indus-
try hus turned over a new leaf and one ix not assuming
affectation in declaring that the coming radio year ix going
to be the biggest and hext.—M. L. MUHLEMAN. Editor.

Radio Engineering, June, 1927

RADIO
ENGINEERING

The Technical Magazine of the Radio Industry
Edited by M. L. MUHLEMAN

Vol. VII.

JUNE 1927

Seventh Year of Publication

No. 6

CONTENTS

The Design and Manufaeture of Resistance

Units ..... T o i 795
By Joseph llo)J(r
Tube Ballasts ................. ... cooo. DT
By John Giovanni
List of R. M. A. Show Exhibitors. ... . ... 758
R. M. A. Personalities. ......... .. 760
The Radio Serviee Problem..... .... eca 102
By J. Ray Blaich
Matehing hapedances ... ... ... ... .. . 163
By Horativ W. Lamson
Intelligent Purehasing ... ... .. e bl nanes 03
By John W_II. Beresford
Harmonie Distortion ... .. ... ... ... .. 765
By E. E. Hiler
Charts  for Determining Induetance and
Capaeity Values ... .. ... ... . T
By V. I Baird
Wiring Iouses tor Radio....... .. e rirs |
Speeial Duty Vacuun Tube Characteristie
CINARE saasnnnasas s e A by BT s Y

The Development of an A. F. Transformer. 776
By Albert Hall

The Miessner A. ¢'. Tube. .. . B PRI /7 1 |
By B. F. Miessner
Departments

Construetional Developments .. .......... 775
Reuaders’ Forum ............. ... ..
B () |
New Developments of the Month... ...... 784
G e s e . RO4
Index of Advertisers ............... ...

News of the Industry.....

Buyers’ Directory

RADIO ENGINEERING
52 Vanderbilt Avenue, New York, N. Y.

Published monthly by RaADIO ENGINEERING MAGAzINE, Inc.
Publication oftice, Lyon Block, Albany, New York, Editorial
and business omces, 52 Vanderbilt Ave,, New York N. Y.
Printed in U. 8. A. Yearly subscription '$2.00 in U.'S. and
Canada; ten shillings in foreign countries. Entered as
second class matter at the postoffice at Albany, New York,
January 9, 1925, under the act of March 3, 1879.

New York advertising office, B. S. Davis, 52 Vanderbilt Ave.
Chicago advertising office, E. H. Moran, 307 N. Michigan
Ave.

www americanradiohistorvy com


www.americanradiohistory.com

Radio Engincering, June, 1927 Page 747

For better reception —

Copper Shielding

This Stromberg - Carlson
six-tube Neutrodyne set,
No. 601, is completely
shielded withsheetCopper

Y Copper shielding gives
closer selectivity and
{ finer tone quality.

Wnite for our new book on
Copper Shielding. There is ]
no cost or obligation. Sheet COpper Comblnes

] higher conductivity
with easy working
) qualities.

COPPER to° BRASS

RESEARCH ASSOCIATION
25 Broadway — New York
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VITROHM RESISTORS

—in power supply units

SILVER-
MARSHALL

652 RESERVOIR B SUPPLY

Uses Vitrohm Resistor 507-64
years of rescarch and expe-
3 S rience in the manufacture of
resistors 15 incorporated in
Vitrohms for radio.

There are available Vitrohms to
give you noiseless, dependable serv-
1ce wherever resistance is indicated in
a current or power supply circuit.

Vitrohms do not age or change in
resistance value after use. Ten, twenty
or thirty years of constant use under
all conditions are every-day records of
Vitrohms.

RAYTHEON A-B-C

350 m.a. CURRENT SUPPLY UNIT

Uses Vitrohm Resistor 507-62
und Vitrohin Rheostat 507-63

{’Mg= ooouUIIII—vU-
uép' 1 \ |

s 1 = =
VITROIMM ": \ i
i o=\

= ﬁ‘
RHEOS TAT
50763 %
e’ 28) VITROHM, 507-622/
Price S825)

QRS ABC

400 m.a. CURRENT SUPPLY UNIT

Uses Vitrohm Resistor 507-62
and Vitrohm Rheostat 507-63

; h are “'pre-aged” wire
VItTO MS wound on porcelain
tubes and protected by tused-on

vitreous enamel for the permanent | £ . i T
protection of resistance wirc and e
terminals. — ‘
Per square inch of surtace, Vitr-
ohms have greater watt dissipation
than any other resistor.
Send 15¢ for “How To Use Re- ST "ff;\
sistance in Radio.” It contains many | #ENS G i 3
circuits of interest to all experiment- yiTeonm e L 31 ¥ e
ers. Bulletin 507 describing Vitrohms

s07-03 B 507716 VITRONM 507 48
for radio is sent without charge upon ELar oo o)
g p = Approved by the Ray:henn and

request. QRS Laboratorics.

QR Sand RAYTHEON

85 m.a. CURRENT SUPPLY UNIT

Uses. Vitrohm Resistors
507-16" und 507-48

Q& i
Ward Leonard/Fectric Company
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DUREZ—molded parts with high dielectric
strength and permanent luster—DUREZ

DUREZ molded parts have a rap-
idly increasing range of applica-
tion in the radio, automotive
and electric appliance indusiries
wherever a combination of high
diclectric strength and excellent
appecarance are essential, Durez
is clectrically  non-conductive,
non-inflammable and is resistant
to heat. It has a permanent high
luster after molding, and ncither
wear, age nor deteriorating agen-
cies affect its attractiveness. The
surface will not crack, check
or scar.

Durcz molds with perfect ac-

curacy. It duplicates exactly the
smallest detail of intricate design.

Complex parts can be made rap-
idly in a single operation, and
the high mechanical strength of
Durcz makes thin section mold-
ing entirely practical.

Radio panels of Durez molded
with ornamental inscriptions and
embossments present a handsome
appcarance. The strength of
Durez permits the extensive use
of holes, slots and metal inserts
in molding panels and sub-panels.
Dials, variometers, instrument
cases and tube bases are made
quickly, durably and beautifully
of Durez.

Durez is spceding the produc-
tion and improving the products

www americanradiohistorv com

of many industriecs. Use the fa-
cilities of the Durez laboratory
to determine its place in your
process. Counsel and investiga-
tion without obligation.

Molded samples of brown,
black, red, green, mahogany or
walnut Durez sent on request.

GENERAL PLASTICS

INCORPORATED
NORTH TONAWANDA , NEW YORK

CHICAGO NEW YORK SAN FRANCISCO
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A New Departure

Combining in One Piece Crowe
Metal Panel and Escutcheon

This latest development in Crowe panels
provides a quality result at lower cost.
Simplifies assembly and affords all the
advantages of metal panel with the
decorative possibilities of a separate
embossed escutcheon for tuning controls

Produced in a wide variety of walnut
and mahogany. and burled walnut wood
grain finishes. with bronze or oxidized
highlights. Reasonable die costs. promopt
deliveries.

Booth 57, R. M. A. Trade Show

CROWE NAME PLATE @ MEG. CO.
1749 Grace St.

Chicago

www americanradiohistorvy com


www.americanradiohistory.com

Ieadio Engineering, June, 1927 Page 751

pisthe™/

that makes

£
=N
/ Insulated fAexible leads carefully Y
spliced and anchored in coil )

=

Tough, heavy tube insula-
tion from core laminations ;

between every layer.

N——"7

i Paper insulation

{ Primary winding of

Dudlo enameled wire ‘___-"‘-‘—)} .

Secondary winding of /

Dudlo enameled wire

Coilimpregnated throughout
and ends sealed with highest
grade insulating compound.

Specaf msuiation beftween
primary and secondary.

NN . R 3
T T

To simply look at the outside of a completed coil, it is hard to realize the watch-like
. precision required in its manufacture. The above sectional view of a typical Dudlo Coil

illustrates its rugged construction.

The winding of radio coils has become a highly specialized line of manufacture, requiring

intricate machinery of special design and skilled operators trained by experts of long

experience.

Expert supervision and rigid inspection guarantee those unseen qualities such as full

number of turns, correct resistance, and insurance against short or open circuits.

These are some of the reasons why the great majority of all coils used in radio are of

Dudlo manufacture.

DU

DUDLO MANUFACTURING CORPORATION, FORT WAYNE, INDIANA

56 EARL STREET 160 NORTH LA SALLE STREET 4153 BINGHAM AVE. 274 BRANNAN ST.
NEWARK, N. J. CHICAGO, ILL. ST. LOUIS, MO. SAN FRANCISCO, CALIFORNIA

www americanradiohietorv com


www.americanradiohistory.com

Fage 732 Buadio Engiveering. June,

SHAKEPROOF LUGS

Prevent loose connections
and eliminate one assembly

apply a lock washer
and lug terminal.

minal—a lock washer built into "~ \\

No ]onger are two
. ® i
operations necessary to %—5’ £
A \
The Shakeproof locking ter- !~

a lug — gives full insurance AN
against loose connections in one S
assembly.

A lock washer and lug terminal

in one

TYPE 20064 TYPE 2008 TYPE 20061
Flat, with winged ends. Made Flat. with one hole. Made to Either flat or with 45° bend
to fit Nos. 4 and 6 screws fit Nos. 6, 8 and 10 screws. from center. with two holes.

Made to fit Nos. 4 and 6
sCrews.

All Shakeproof locking terminals are made of phosphor
bronze, hot tinned.  Your free samples are ready—ask for
them.

SHAKEPROOF
Lock Washer Company
2511 North Keeler Avenue, Chicago, Il1.

Division of Illinois Tool Works
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Four Finishes

Ebony is a lustrous black finish.
Walnut Burl, Walnut Grain and
Mahogany finishes very closely
resemble a polished panel of the
natural wood,

Cuts without Chipping

S the drill sinks into the Mi-
A carta panel, it throws up a
smooth curl and bores a clean
hole without a sign of a chipped
edge.

All machining is easy when Mi-
carta is the panel material used.
Micarta is smooth, tough, and
hard—but not brjttle. Sawing,
drilling, planing, engraving, or
even punching makes a clean cut
without shattering the satin-like
surface of the Micarta panel.

Workmanship put into Micarta
is permanent. Micarta is un-
affected by oil, water, or temper-
ature changes. It is not inflam-
mable. It will not shrink, warp,
“cold flow” nor crack. Micarta
is the permanent panel material.

Westinghouse Electric & Manufacturing Company
East Pittsburgh Pennsylvania

Sales Offices in All Principal Cities of
the United States and Foreign Countries

estinghouse
@ MICARTA [ Pymnens

—
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A partial view of apparatus for manufacturing metallized resistance filament

En order to overcome certain of these
disadvantages, some years ageo a unit
devised  which consisted of two
I cleetrades dipped in ink.,  The
ance was controlled by the dist-
botween the two electrades and

ance

the concentration of the ink.  This
Hnit was in many ways very imper
feel, It wits not compact @ it was not

portable: it was not permanent ; oand
the resistanee could not be adjusted
within ten per cent. of the desired
vatue,

Shortly atter this. the very familiar
unit consisting of a piece of paper
dipped in Indin ink and elamped be-
tween two copper contacts was devel-
oped. There was searcely any virtue
ontside of cheapness and compactness
which was possessed by this type of
resistor, It could not be made within
209 of the desired valne: it changed
from day to day; was entirely unable
to carry enrrents even of the order of
a few milliamperes withont breaking
down.

An improvement upon the foremen-
tioned type was made by inclosing the
carbon paper and contacts in a small
whiss tube,  Even with this protection
these nnits were erratic in behavior.

It was at this point in the dovelop-
ment of high resistanee units that engi-
neers  bhegan  experimenting  with  a
view to the development of o strietly
seientitic produet.  After many months
of patient research, a methoad was
found by eoating the inside of glass
tubes with a thin tayer of metal. The
gluss tube was provided with brass
eaps and the caps were in metallie
eontuct with the metal coating throngh
the medinm of tow melting point al-
toy.  While rhis type of resistor was
an improvement over previous units,
the tin of metal was necessarily o
thin in order to obtain the dosired high
resistance that it was impossible to

make a perfect contact witn the alloy
in the I'urther the heat
dite to carrying the largest currents
requived for coupling units. made per

SNOocaps,

manent changes in the resistance of
these nderoseopically  thin metallie
s, Tais 1y pe of resistor frrequently

showed  excellent  chavacteristios  im
mediately  after manutacture.  How-
ever, after several months of use these
units deteriorated rapudly due to cry
stalization of the condnetimg film. Al
most every conceivable type of
stance was deposited on the jnside o
these glass tnbes. Every known kind
of glass amd conntless alloys for seal
ing it were (ricd. Eaell new specimen
was  subjected to the most rigorous

sith-

~

Rudio Engincering, June, 1127
o<t~ Literally thousamls of
vere constrieted,

The “"Metallized” Resistor
tm T oall this  experimentation
e Was dinally evolved the present
type of Tmetallized” resistoe with the

Calass core”™ which fultills the most ex
defing regquirements . which could  be
plaveed npon o high resistance unit.

The wass tnbe, internally coated with
a thin flm, was abandoned,  In its
place s tine ghass tilament is used,  This
filiment is <pun in a very ingeniouns
dd elficient machine in lengths of ftive
hundred feer and is entirely uniform
in diameter, The glass fibre is then
passed through a coudueting solution,
amd then into a high temperature fur-
nace throngh which a steady flow of
gas i maintained.  This proee re-
sults in the production of a perfectly
homogenious conducting surface,
thoroughly hardened uwpon one of the
finest insulators known. The coated
tiliment has many advantages over the
internally coated tube.  First, due to
the much smaller aren of the filument
it ix possible to have guite a thick
coating of conducting material and at
the sime time prodince o very  high
resistanes, Necond, it is comparatively
ecasier to put a protecting layer over
the comnducting tikunent,  Third, ir is
casier o muke measurements of the
conduetivity ot the coated tibre as ir
is fedd onnl oo the eoating machine,  The
measitrement obtained in the
fibre insures a unitorm

ease aof
s ot the
‘|"‘V“l"|

After ne condneting  coating  has
U the furnace it is next coated with
a durable protective tilm of insulating
varnizh which is then thorowghly dried
by the application of heat.  Thix jw-
penetrable  coating  completely  pro-
tect< the condueting filmnent against
atirespheric changes,

A close-up showing one of the labelling benches where the units are iabelied
and boxed preparatory to shipment
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Continuous Testing

As the coated glass filament passes
through the various stages of manu-
tacture, its resistance per unit length
is conlinunonsly vested. Literally. there
is no inch of this fibre which has net
been measured for resistnnee.

After the wire lhas passed through
the measuring devieces it is cur auto-
matically in two foot lengths. It is
then kept in sealed cubes until it is
required for assembling the complete

t nit,  Finally the wire ix cur into
lengths approximately 15,7 long and

mounted in a glass tule with brass
caps at two ends,

‘The alloy in which the filament is
embedded in the eaps, is the resnlt of
numerable  experiments,  Hs  proper-
ties are such that it makes pertect

clevtrical  contaet  with  the  filmnent
The eap grips the contacting filament
~o rightly that it is nopossible to pull
the filanent cur without shattering it
Tt is almost as if the cap. fillinent and
alloy were made of cne plece,

After the reststors are  asseibled
they are again tested. The resistanee
units are normally made within a five
per cent. variation.  On special orders
it quite possible  to make them
within two and one-half  per cent.
variiution,

i

AN the moters used in the mamutac-
Ture and assembly tests are constantly
checked against laboratory stindards,

Production lots of samples are also
stodd periodically  in a  three-stage
stanee conpled amplitier to make

coertain they are noiseless,

Tube Ballasts
Reason for their use. their characteristics and process of
manufacture—By John De Giovanni*

N the modern radio receivers much
effort  has  been  expended  to
simplify  operation by cutting
down, wherever possible. the num-
ber of moving parts and centrols,

Along this line many ingenious de-
vices have been developed with various
amounts of suceess,

Tube bhallaxts, sometimes Known as
cqualizers or automatic rheostats are
probably the most eflicient iten> which
this trend has developed. A tube bal-
last ix uscd in place of a rheostat to
control the filament current of  the
radio tubes.

The perfect type of tilament control
would undonbtedty be one that would

allow a rise of voltage to a definite
point and maintain this point at all
times. (Note curve No. 1 in the ae-

companying graph.) I the case of a
201-A tube. curve Noo 1 illnstrates the
ideal type of control.  However, eurve
No. 2 is the nearest possible approxi-
mation to the ideal type. Curve No.
2 is an exactly plotted curve of valt-
age control obtained when i vube bal-
st was employed in the filament cir-
cuit of a radio receiver. ‘The benefits
derived from this type control as com-

pared to rheostat control (eurve No,
31 are readily discernible.
Principle of Operation
The prineipte upon  which o tbe
ballast operates is easily explained. It

is a fact that metals have a positive
temperature  coetlicient. By that  we
mean that as the temperature of the
wire inereases so does the resistance.
Some  nretals this character-
istic to a greater degree than others,
Therefore, if the resistabee of the bal-
last increases with a rise in the tem-
perature of the wire the tlow of current
to the tubes is cheeked. This, simply.

possess

* Fagincering Dept., Pelywet Mieo Ceog

is the principte on which the operation
of  the  tube ballast based. The
formula by which the resistanee of the
clement may at all times be caleulated
i ax follows:

i

It o 1 — X'
Rt = Resistance at temperatuve
Ro = Resistance of wire

X = Temperature coeflicient
T = Temperature difference between
Ro and Rt

In ehoosing the resistance element
of a tube ballast there are several

metals which can be employed ; copper
has o temgn ure cocflicient of 0039 ¢
tubgsten. 0051 iron, 06 and nickel,
(TR

It ix readily reen from the foregoing

Page 5%

iron and nickel are the more efticient.,
However, iron  oxidizes very easily
when aunbjected to Ireat or wlhen ex-
pamcd  fo air and must therefore be
cemployed in an atnrosphiere of  gases.
Thisx mmkes the manufacture of a tube
ballast ¢mploying an iron element very
dificult.  Tungsten has this same
characteristic to a greater extent.

By the process of elimination we are
left with nickel. This unquestionably
is the ddenl material for the resistance
element of a tube ballast, as it does
not oxidize when exposed to the air
and also because of its high tempera-
mre cocflicient.

Difficultios in Manufacture
nickel ax the best
required  element,
many ditfliculties in actual manufac-
ture present themselves.,  The nickel
wire ix only 1/1000 to 8/1000 of an
ineh in diameter.,  For this reason it
extremely  ditlicult to handle and
requirgs great <kill in assembling and
much intrieate achinery.  While a
wood ynit will net heat to the melting
point in ordinary operation, there may
be times when it is aceidentally short
cirenited and the element becotnes red
hot,

Therefore, ordinary soldering cannot
be employed, At this point the benefit
of nickel constrnetion again becomes
apparent, since due to its high melt-
ing point nickel will not melt nor oxi-
dize, even when red hot. Iron or
tung=ten. on the other hand, would not
only oxidize. but would burn out.

In laboratory tests a three-quarter
awmpete tbe balast employing a nickel
element has withstood voltages as high
as 11) withent destroying the clement.

Theé nickel clements composing  a
tube ballitst must be suspemded  and
absolntely free of the protective cover,
The nearer =elf-suspension is obtained.
the truer does it maintain its temper-
ature coeflicient.  The cover is simply

laving chosen
materinl  for the

i~

that iren. tungsten. aud nickel can be  a protection  against  mechanieal  in-
u~ed most effectively. Of the three.  juries
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A. T. HAUGH

PRESIDENT, R. M. A.

Chicago Radio Trade Show Will
Improve Relations

E have all leen  so Lnsy

thinkimgr  about  starting 1he

radio seaxon carlier thar we

have alimost  overlooked  the
mauy other aspeets of valne in the
great Radio “I'rade Show,

© Frederick I’ohle

A. T. HAUGH
President, R. M. A.

Ax spokesman for the radio manu-
facturers of this country 1 want to
=y that every radio manufacturer ex
hibiting at the Trade Show wants to
hear  from his jobbers  and  dealers
there,  To dealers and jobbers, let e
=uy this:

If yon are handling Mr. "A'<" line
of vadio cquipient and  have  <ome
pronouneed ideax abont it, 2o up. in-
troduce yourself and tell him or hLis
sulesninager about i, He  wants
your  ddeas. Ile wants 1o know
what your customers in vour locality
think  about  radio- and  about 1S
raedio.

Manufacturers are  not trying  to
sell you or your customoers something
they don't want. They are trying 1o
make and give you just what your
customers do want. You can help im-
mensely by wiving yvour frank views
hased on your day-by-day cexperience
right out in the field, face-to-face with
the final arbiter-—the consumer whose
doeltar we all depend upon for onr
business.

b believe that many immensely valu-
able by-products of the Trade Xhow
have been overlooked.  One of these ix
the contact with other minds in the
same  line  of bhosiness.  We  make
goods, or if a dealer, we sell goods in

S

Y

2

loeality, We o live  there.  stay
there—and  sometimes we are apt to
get a bit hide-bound and aequire a
restricted viewpoint, This Trade Show
will give us all a national viewpoint,
will shhow us the other fellows' proh-
lems and give us many of his ideas,
with the result that we will all go
home inspired, inforined and with a
muech better understanding of the en-
tire business,

one

MAJOR HERBERT H. FROS

“Throngh the collective efforts of
men. most of the constructive
work of this age is done”

T is doubtful if any morve fitting
quotation  than  the  foregoing
could he found to epitmmize the
record of the Radio  Manufac-

trers” Association in its fruitful his-
tory of three years.

Exaetly where and at what mement
the thought for a Radio Association
was horn may always renmin o mys-
tery, for the need of such had been
felt by several mannfacturers for sone
time, md frequent  speculations had
naturally  followed and thounghts had
heen interchanged.  Early in 1924 a
=mall gronp of men were first enlled
together amd formed the noeleus of
what ix now the RMA,

The record shows that the original
group comprising this informal coun-
cil wax as follows: . JI. Belden,
Lod Carter, B Conner, Hlerhert 1.
Frost, ¢ R, Haaxe, A, 1. Howard,
Wo rlo Huth, P Lens, dr., A, New.
comhe, BN Ranland, Frank Reich-
wann, Theodore  Sheldan, W, 1.
Privw, S Tully, Fred W, Wellman,
Foowo Wi,

© Harold  Stein

L. §. BAKER

Executive Vlice-President, R. M. A,
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R. M. A. Per

In the preliminary  organization it
became my 1ot to act as chairman.
with Mr. A0 T Carter as secretary.
Many regulur round-table  dixcussions
of thix group followed, the main theme
of which was to tind ways aml means
of hettering and stabilizing the manu-
facturing end of the radio industry
The idea of o national organization
developed fast. and on May 120 1024,
the RMA was incorporated ander the
State Laws of Hlinois,

© Uarold Su n

MAJOR H. H. FROST
Member, Board of Directors, R. M. A.
Although the first two vears were

ocenpied  largely in formative activi-
tiex, the period was not withant it~
out=tanding  aceomplishments,  which
have continned to make it an orennizs
tian known for action, amd not useless
Waste of energy,

From the slender anembership
of 19, we went into the Atlantice ity
convention in May. 1926, with o mem-
bershin of 146, which, ax we celehrare
our third anniversary, hax been ang-
mented tooa rollb of 238 pesponsible
mannfacturers of radio equipinent,

Publie Recognition

The RMA fivst gained publie e cog
nition when in its early history it
fomght the proposed  Federal tax of
1% on all radio apparatus. accomn-
plishing the defeat of that  measure
and  thereby  saving  the  American
lixtening  public millions of  dollar<
Simitar successful eflorts were prose-
cunted, both in Hlinois and Michigay,
to keep radio free from the attacks
claxs legistation.

The Future

While the tuture is always a specu-
lation. & fair index of its promises
may always he well taken from the
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sonalities

past,  Aside from such retlection, how-
ever, there are definite things to which
we may look with full anticipation ot
realizing them.  As our President, Mr.
Arthur T. Haugh. stated a short time

ago, "By reason of the various forces
which are at work throughout the

adio industry, we will one day find
the broadeaster. the manufacturer, the
jobber and the dealer, willing and able
to act as one unit in matters affecting
the business of thix great industry,
Technically, ethically and legally we
will he able to stabilize the infant in-
dustry, nmaking it a healthy business
child and bringing it into its own with
the public to which it is righttully the
greatest contribution of mankind of alt
times.”

Since the RMA is entirely demo-
cratic in its structure. never having
been dominated by any one group, but
always gaining its sirength to accom-
plish its purposes through the con-
certed efforts of all of its members.
I am sure that as the future unfolds
we will be found heatthy and strong,
in the vanguard of radio progress,

L. S. BAKER
EXECUTIVE VICE-PRESIDENT, R. M. A.

LTHOUGIT the R. M. A, long
ago gained public recognition
which can well stand unto it-
=elf. the continued growth of
any industry is deeply rooted in the
continued and expanding knowledge
which the industry itself, and the pub-
lic at large, hus of that industry, ex-
pressed through its Association,
1t is the purpose of the executive
oftices now located, not only in Chi-
cago, but asx well in Washington and
New York. to expand their scope of
effort as rapidly as possible. so that
both within and without the Radio
Industry it may be well known that
the R. M. A. will be found prepared
for any changes in the art. the deter-
mining factor always being proper
proteetion of the public interest, which,
of course, is the foundation of the
entire industry.

P. C. LENZ, JR.
TREASURER. R. M. A.

BELIEVE there are few trade
associations in any industry
which have, in so short a time,
experienced as healthy a fi-
nancial growth as has the R. M. A.
True, we have found ourselves in
very close quarters at times, but by
wise judgment on the part of the
Roard of Directors we have not only
heen able to relieve the immediate
situation. but asx a final result find
ourselves more firmly entrenched in
that very necessary matter for all such
enterprises, that is a healthy treasury.
We now stand in =plendid shape for
the beginning of the new fiscal year.

S Y 2 Y. S

© Bachrach

C. €. coLBy
Board of Directors, R.

Member, M. A.
which follows closely upon the Chi-
cago Trade Show, and within reason
I believe we can attempt almost any
one of the many further accomplish-
ments which we hope to reach within
the next year.

With 258 responsible radio manu-
facturers, we need have little fear of
what the future will develop.

L. G. BALDWIN
SECRETARY, R. M. A.

N considering the activities of the
R. M. A, I am inclined to look
more upon that feature of manu-
facturing which supplies the life

blood from the manufacturing end.
namely  broadeasting, inasmuch as I

have been charged with the work of
the Broadcasting Committee for the
past year.

As has been often stated Dbefore,
there is indeed a unique relation be-
tween these two distinet industries,
viz., broadcasting and the manufacture
of radio sets, one heing totally inter-
dependent upon the other. T believe
there is no analogy in induxtrial his-
tory to which it can be likened.

During the first few years of radio,
manufacturers were so intent upon
their own problems that for the most
part they gave little attention to the
broadcasting end of it, and conse-
quently broadceasting has grown up as
a  financially independent industry
unto itself,

ITowever, when the legal situation
developed in Washington last July,
whereby no existing authority could
control broadcasting, the R. M. A, was
quick to join with the National Asso-
ciation of DBroadeasters in formulat-
ing ways and means of not only con-
trolling the situation ax best we could
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until legistation could be effected, but,
more than that, definite plans were
laid whirh led to the formation of the
well known National Radio Co-ordinat-
ing Committee, whose suecessfnl effort
needs no review herve.

As we enter our fourth year of the
R. M. A, it is the conception, I believe,
of the entire Board of Directors that
we shall go forward. not only con-
cerned in our immediate manufactur-
ing problems, but constantly alert to
those mntters of broadceasting and the
legal phases controlling the industry,
which may affect the future of the art.

With the ITon. Frank D. Scott in
charge of our Washington office. we
are assured that the governmental
axpects will not be overlooked. and it
is the object of our Broadcasting Com-
nittee to interest manutaeturers more
and more as time goes on in making a
definite contribution. both financially
and otherwise. to the improvement of

broadeasting throughout the entire
country,
C. C. COLBY

MEMBHER, BO?QRII)VK OF DIRECTORS,

HE rapid rowth of the radio

industry, almost without parallel

in the history of trade and com-

meree, increased enormousty the
problems confronting the R. M. \. in
itx efforts toward the betterment and
stabilizaition of the manufacturing end
of the business and it is to the lasting
credit of the 255 members of the asso-
ciation today that they have faithfully
tabored for the solution of those prob-
lems with the same spirit of co-opera-
tion that characterized the efforts of
the early workers,

@ Bachrach

H, B.
Chairm of Englneering Division, R. M. A.

RICHMOND
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The Radio Service Problem

Pointing out the advantages of scientific methods of servicing

This is the first of a series of
articles on Servicing by Mr. Blaich.
Fortheoming articles 1will cover the
institution of dealers’ service depart-
ments, advanced testing equipment,
servicing proccdure, ete. These articles
will be of ecqual interest to the Pro-
fessional Set Builder and to the Radio
Contraetor-Dealer.—EDpIToR.

HEN a dealer is approached
on the subject of radio serv-
ice he generally throws up

his hands in horror of the
thing. The reason for his behavior is
that his past experience has taught
him that radio service is expensive and
pregnant with trouble and annoyance.
Never the less in the face of all this
the writer maintains without fear of
long sustained contradiction that radio
service can be made a good paying
branch of any live radio store. The
difference between the store that is
making money on radio service and the
one that is not is generally in the
methods used. The money making
store has installed scientific methods
for diagnosing radio troubles while the
other store uses the “hunt and poke”
system. Is it not logical to believe that
since this is the age of science the
scientific method is the only paying
way? It most certainly is and with-
out it radio service simply does not
pay, in fact it is expensive. Let us
look into this a bit.

Various dealers have various sales
policies but the one most generally met
with is a guarantee of three months
free service on a complete radio in-
stallation. This seems a safe margin
of time for the dealer since it covers
well the life of tubes and batteries.
Sales policies are somewhat outside of
our line of thought but the subject
was mentioned so as to get a starting
point for our service proposition. Let
us suppose then that a fan has pur-
chased a radio receiver and the three
months have passed with satisfuctory
service from the receiver. A short time
later this fan drops into the store to
report that the receiver has suddenly
stopped working. If verbal corrections
as given by the dealer prove effective
everything is well but if not the dealer
must either send his service man to
the fan’s home or the fan will bring
the receiver to the store to be repaired
and adjusted. Now is the stage where
the dealer’s repair cost enters into our
picture. The big question now is,
“What is wrong?” Right here is where
the problem of, scientific service mani-
fests itself. Ilow will the dealer go
about finding the trouble? How long
will it take him? Ilow much should he

* W, D, Andrews Co., Syracuse, N. Y.

By J. Ray Blaich*

charge the customer for the job? Of
course, after the trouble has been
located the charge for the repair will
be commensurate to the time consumed
but who is going to pay for finding the
trouble? The dealer should set a rate
for this work in due justice to the
customer.

Setting of Fixed Rates

Now to look the situation squarely in
the eye. How long should it take to
find the trouble? That is rather diffi-
cult to answer since it will depend on
the type of set at fault. Let us con-
sider then, as a matter of convienence,
some well known set such as a “neu-
trodyne.” How long should it take the
service man to determine that the
second radio frequency stage is in-
operative; or that one of the audio
frequency transformers is ‘“open?”
One cannot say just how long since it
all depends on the man doing the work.
If he is well versed, the time for
trouble shooting will be less than when
the man has a meager knowledge
gained perhaps through building one or
two sets. Obviously the dealer cannot
charge the customer with the variance
between the two men. The fact that
it took one longer than the other is no
concern of the customer. The solution
lies in the selection of men or methods
that will locate the trouble in a cer-
tain length of time. This will permit
the setting of fixed rates for the work
thereby protecting the customer.

Now that we have narrowed the
thing down to “men or methods” we
shall decide in favor of “methods” be-
cause it has been found in the actual
operation of a service department that
advanced methods are real money
savers. Why? Because it permits of
using less expensive men, due to the
supplementing of indicating instru-
ments and a routine test for a certain
amount of radio knowledge. This
brings the operating cost down and
every reduction along this line means
a greater percentage of profit. With
the method suggested above it should
take at least a half less time and the
writer has first hand information of a
case wlhere it took a twelfth of the

time. approximately, to locate the
trouble. Surely this is adding to the

percentage of profit.

Scientific Servicing

At this time it may be well to ex-
plain just what we mean by the
scientific and the unscientific method.
The latter is the method which em-
ploys a pair of headphones in series
with a bhattery and a set of search
prongs. In order to employ this systemn
the operator must be intimately ac-
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guainted with the receiver at hand
first of all. Then he must go from one
circuit to another in order until the
point at fault is located. Should he
skip a circnit on the way throngh it
means that part of the proceedure, if
not the whole of it, must be repeated,
and the present day multi-tube sets
have plenty of “trick” circnits. After
the continuity has been checked the
«et is hooked up and “put on the air.”
If there is a broadcasting station
operating within the range of the re-
ceiver everything is well but if not the
operator must wait until it is possible
to have some broadcast in order to
test the receiver for actual operation.
The scientific method is more in ac-
cord with the general practices of
various manufacturers in determining
the merit of their product before it is
offered for sale. It employs certain
indicating instruments whose deflec-
tions can be interpreted to mean con-
tinuity of circuit, short circuit, too
high or too low resistance, point of
balance, gain or loss in amplification
and so forth. Of course a certain
amount of common sense is needed to
properly interpret the readings on the
indieating instruments.

Value of Intelligent Servicing

Without question, it wlll require a
greater initial financial expenditure to
institute a scientific service department
than one of the old type but the re-
turns are greater. Let us consider a
concrete example. A dealer had sold
a combination radio and phonograph
of popular make. The radio was of the
type comprising two stages of neutral-
ized tuned radio frequency, a regenera-
tive detector and two stages of trans-
former coupled audio frequency ampli-
fication. The radio set operated from a
storage battery with a trickle charger
and a “RB” eliminator. After two or
three months of satisfactory service the
radio suddenly took a turn for the
worse, The general complaint was,
lack of volume and distance, the range
of the set being restricted to one
broadcast station about tweunty miles
away. The dealer's man, who used the
old method, made a call and blamed the
combination power unit. This was re-
moved and returned to the jobber for
repairs. In three or four days the
power unit was returned from the job-
ber plus a small charge for testing and
handling. There was nothing wrong
with the unit. The unit wasx re-
installed. The results were the same
s0 a new set of tubes was tried, This
scemed to improve things a little.
Now two stations could be heard in-
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stead of one. Several days passed and
tinally the customer, thoroughly out of
patience by this time, told the dealer
to either fix the set or take it back.
The dealer’s man made another try but
was unsuccessful, Relations by this
time were becoming quite strained he-
tween the dealer and his customer.
The dealer finally got in tonch with his
jobber and arrangements were made
for the jobber's man to inspect the set
and check up the installation. Just
tifty-four minutes passed from the
time the jobber’s man entered the cus-
tomer’'s home until he departed with
the =et in good running order. The
method of procedure was something
along this line; first of all the proper
indicating instruments were brought
forth and the radio set and power plant
put through a routine test., This test
disclosed the fact that the power plant
was delivering properly but that the
secon! stage of radio frequency was
not functioning correctly. The fault
with the second radio frequency stage
1ay in a broken pigtail connection in-
side of the insulated covering. the con-
nection running from the rotor plates
of the tuning condenser to one side of
the coil. The tube test disclosed a
faulty tube, The aerial and ground
test made evident a “leaky” lightning
arrester. All of the above faults were
quickly brought out by means of
scientific methods while the dealer’s
man found none of them by the old

method. It is probable that if he had
managed to repair the receiver he
would not have found the trouble in
the lightning arrester.

With the above mentioned true ex-
perience the writer hopes to show that
to pursue the old methods of radio re-
pair the man doing the work must have
a greater knowledge of radio technique
than when indicating devices are used.
He must therefore be a higher priced
man despite the fact that the repair
man using the scientific method will
turn out more work in a given number
of hours, The scientific method of re-
pair makes for more successful work,
for the repair man's knowledge of
radio is combined with visible signs as
shown on the indicating devices. That
smoothness of operation and output
from the service department are ob-
tainable only with the scientific
method.

It is hoped that dealers and repair
men who have followed this article
thus far have awakened to the fact
that operating a service department
without indicating instruments is a
costly method. In other words then,
the fault has been with the method of
operation.

In the next article the process of
scientific service will be explained
together with diagrams and construc-
tional data on the indicating instru-
ments.

Regarding misconception of

impedance

Matching Imped?mces

requirements and

loud speakers

By Horatio W. Lamson*

HEN two elenients in an elec-
trical system are connected
together, the efliciency of

thie system depends to a
Iarge degree on the relations existing
between the impedances of the units
coupled together, and some form of
“adjusting” transforiner is required.
Questions asked in recent correspond-
ence would seem to indicate that there
is some confusion as to the principle of
such devices,

The design of the coupling device
depends on whether it is desired to
transfer the maximum of voltage, cur-
rent, or power, to the receiving unit.
In the conventional vacuum tube am-
plifier, the object is to obtain as high
a voltage as possible in the grid ot
the succeeding tube. The load on the
coupling device is practically an open
circuit. In this case, the obhject is to
obtain as high an input fmpedance in
the coupling device as possible, As
the transformer operates with its sec-
ondary practically open circuited, the
primary impedance with secondary
open circuited is a true indication of

* Enginecring Dept., Gencral Radio Co.

whether or not the device is suited for
a given use.

There are many cases where it is re-
quired to get a maximum transfer of
power occurs when the impedance of
the receiving circuit equals that of the
source. It is frequently necessary to
use a transformer to obtain this opti-
mum  transfer in places where the
source and load are of widely differing
impedances. There seems to be & wide-
spread misunderstanding of the func-
tion of transformer in this case. Fre-
quently orders are received for a trans-
former to have ‘10,000 ohms primary
impedance, 5.000 ohms secondary im-
pedance.” What is wanted is a trans-
former suitahle for use Dhetween im-
pedances of 10,000 and 5,000 ohms. A
transformer having open circuit impe-
dances as specified would be entirely
unsuited to this use. The transformer
is not “matched” to the joad impe-
dances, its function is to match the
tond impedances to each other. The
object is not to get the maximum power
into the transformer, but to get it into
the load. For this purpose the im-
pedance ratio, not the actual jmped-
ance is the important factor. The
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actual ppen circuit impedance is of
importance, since it forms a load in
parallel with the useful load. If a
transformer with a 10,000 ohm pri-
mary were supplied for working ont
of a 1D,000 ohm source, half of the
available power would he lost in the
transformer. The open circuit im-
pedance must be several times the im-
pedance of the loads being coupled to-
gether for an eflicient transfer. A
transfarmer, for example, for coupling
a 10,000 ohm tube impedance to a
reprodiicer should have 50,000 ohms ov
niore, open circuit primary impedance,

What Speaker?

Frequently we are asked the ques-
tion: “What speaker do you recom-
mend for me to use?”’ or “Should I
buy the speaker?’ This is one
of thase questions like: “Have you
stoppell beating your wife?” which
cannot be answered directly without
embarrassment. Teaving out of the
question the fact that tastes differ to
the extent that a speaker, which is
shown| by every test to be an accous-
tical atrocity, will have Its enthusi-
astic admirers, whille a high quality
reproduction is condemned as “boxy”’
or “mpffled,” the answer is not simple,
because the behavior of a speaker de-
pends to a great extent on the am-
plifier with which it is used. It might
be thought that the effect of the
speaker and amplifier are directly
additiFe, that a good speaker will
sound better even on a poor ampli-
fier than an inferior speaker. Such
does not prove to be the case. Some
speakers are, of course, so bad that
they are terrible with any amplifier.
Betwéen a great many speakers, how-
ever, the amplifier will determine the
choicé, A perfect amplifier would, of
course, sound best with a perfect
speaker, and. as a rule, the better the
amplifier, the hetter the speaker
whicli will give best results. This can
e very readily observed by means of
an interesting experiment which does
not require a great deal of apparatus.
A simple filter is connected between
the output of a high quality amplitier
and q quick throw switch by means of
which the speakers are to be com-
pared. The inductance coil of the
fitter should be so constructed that it
is possible to move the iron core in
and dut changing the cut-off frequency
of thip filter. With the filter removed,
tunc fin a station having a high quality
output and classify the speikers under:
test fin order. If the mwuplifier and
broadcast are of good quality, this
test ivill probably give results indica-
tive of the actual merit of the speak-
ers per se, This is not always the
case, as the type of music received
also affects the result. As the iron in
the filter is moved in and out, cutting
out different parts of the frequency
rangé, it will be found that first one
and then another of the speakers will
be sélected as giving the most pleas-
ing dffect.
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Intellisgent Purchasing

The ralue of a Purchasing Agent to a Manufacturer—By John W. H. Beresford*

1114 industrial progress made in

this country within the last ten

or twenty years has brought

about a1 new set of conditions
and we find today that the most
important factor in manfacturing is
maxs production.

At one time a manufacturer could
carry on a small business with com-
pavatively low yearly sales and enjoy
at least mwderate profits, Today,
competition is so strong that a legiti-
mate manufacturing business cannot
be continued at a profit unless a con-
siderable financial outlay is provided
for increasing manufacturing facilities
for production on a quantity basis.
The sunccess of a  manufacturer is
dependent upon his ability to under-
sell hix competitors, Which is to say
that today the profits are in the
pennies and a penny saved on the
manufacturing price of an article may
prove to be the sole reason for the
succeess  of the product and the
business.

From the fact that pennies must be
saved in production costs in order to
sell the product it is evident that an
experienced purchasing agent can be
and usually ix a company’s best sales-
man and one of its greatest assets.

Value of Purchaser

There was a time when the value
of a purchasing agent to a large
organization was hard to realize Dbe-
cause of the fact the money saved to
the company through his efforts was
not easily traced. Even today it is
next to impossible to show, in cold
fizures. the yearly amonnt saved to a
company by the purehasing depart-
ment. The value of the department is
realized only because the business
executives of the organization have
learned through experience that they
cannot get along safely without one.
The reasons are numerous. It is part
aund parcel of the purchasing profes-
sion to show good and quite often rare
judgment in the buying of materials.
Not that their fundamental judgment
is any better than the average but the
partieular nature of the judgment
they show is superior as it has come
to them through long training in a
specific field. As much can be said of
any other profession. The purchasing
agent has “a well developed nose for
buying.” It is an essential part of his
Dusiness, to know not only specific
markets, prices, sources of supply and
demand and seasonal trends. but the
general business outlook not only in
his own field, but any other general
conditions which effect every business
to some degree. 1t puts the control
and responsibility of all buying in the
hands of one man and you can be as-

B '-The United Lead Company,

sured of having the correct material
at the right time and on the best pos-
sible terms, The purchasing agent.
who is experienced. is clear-headed
and not swuyed by the glowing
descriptions of sulesmen nor the too
optimistic or pessimistic ideas of lis
own organization., Ile is familiar with
those different terms and specifica-
tions which are peculiar to different
lines of business—is well versed on
standardization, which enables him
to keep his own specifications within
accepted standard and keep down
excessive costs arixing from articles of
special manufacture. e knows how
and when to make contracts, and when
to buy in the open market, when to go
heavy on his requirements and when
light.

The foregoing ix not an attempted
eulogy  of purchasing agents  but
merely a means of pointing out that it
is of considerable importanee to place
all buying responsibility in the hands
of one man.  1f hie has normal intelli-
wenee and is at all adaptable to new
conditions he will find more ways for
saving money in 1 week than the busy
ofticials could think of in a season.

Eliminating red tape assists in the
elimination of red figures.

Profits in Pennies

The radio industry is still in its
infaney, yet it has already reached the
point of industrial progress where
mass production becomes a very
important factor. Those radio manu-
facturers who are making a success of
their business today and who have
zrown into large, stable organizations
with sound financial background are
the ones who, yesterday, had enough
foresizht or insight to realize that the
success of their business rested in
their ability to save the pennies.
They know the advantage of buying
materials in iarge quantitiex and they
know the value to them of a purchas-
ing agent who can analyze market
conditions and eooperate with the
sales departinent, production depart-
ment and engineering department in
working out the production program.
A purchasing agent who, knowing the
production figured upon and knowing
the capabilities or limitations of the
varions departments and the attitude
regarding prices and quality held by
the company officials ean go out and
buy at the right time and buy well,

Radio Failures

Those manunfacturers who may think
they ean get along sufiiciently well
without at least a purchasing man
responsible for all buying might stop
to look back on some of the notable
radio failures and analyze the reasons
for their downfall. In most cases this
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has been due to lack of organization,
inaceurate ftiguring on the amount
of production, “engineering blindness”
and unintelligent buying. I have yet
to find a case where failure was due

directly to misfortune or Ilack of
suflicient operating capital,
A radio manufacturing eompany,

now very much out of business, *went
into production” a few years ago on
a2 very interesting type of radio
receiver which, from the engincering
standpoint. was considered excellent,
The president of the company. which
incidentally had been heavily financed,
and had plenty of ready cash to cover
the production program, handled all
the buying of raw materials and
special parts, In order to save money
on a metal cast framework he bought
a cheap grade of metal. which, un-
known to him, was not suited for the
purpose, e purchased large quanti-
ties of cheap fixed condensers that
were far too inaccurate as to capacity
value from the engineering point of
view. In contracting for special ship-
ping boxes he agnin allowed himself
to be intluenced by low prices. The
result was disastrous, The support-
ing frames of the receivers did not
stand up under shipment: neither did
the shipping cases, The fixed con-
densers ruined what could have been
an excellent receiver—and also ruined
the career of an engineer.

The president of this company was
a shrewd buyer but he didn't know
how to save money by purchasing
intelligently—he couldn’t even save his
own shirt. Ile merely lacked the
aforementioned judgment of an ex-
perieneced purchasing agent. Had he
placed all the business of buying into
the hands of a good purchasing agent
there would probably be a different
story to tell today.

Knowledge of Limitations Valuable

The sales engineer of one large or-
wanization near New York City handles
all the purchasing. This man gets
better prices on materials and parts
bheeause he not only saves money for
hix own organization but for the people
from whom he buys. Ile saves mnoney
for other people because he Kknows
what he wants and is aequainted with
the limitations of materials and parts.
His moulding specifications are reason-
able and within the realms of possi-
bility.

The =sales engineer mentioned is
probably worth more money than he
receives. A man of this sort cannot
be easily replaced but an intelligent
purchasing agent can get the same
results using his own experience plus
the technical knowledge of the engi-
neer. and leave the engineer with more
time to devote to sales and research.
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Harmonic Distortion

An explanation of harmonic distortion and means for its elimina-

This, the third of a series of articles
by Mr. Hiler, ix equally interesting as
well as valuable for it covers in detail
a much diseussed and very enigmutic
problem lbeside offering a practical
solution.

Mr. Hiler shows how the loop char-
acteristic in interstuge couplings ean
be climinated and he isx yoing to tllus-
trate. practically. how the loop char-
acteristic can also be eliminated from
the output circuit. This will be ¢ new
disclosure.—Editor.

N the April and May issues we dis-
cussed the theory and application
ot Tuned Double Impedance Audio
Amplitication, where attention was

directed mostly to the frequency char-
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acteristic obtainable with this system,
for instauce that of Fig. 1.

A frequency characteristic curve is
made with a constant amplitude or
“volume,” but it is also important to
know what happens when the fre-
quency is kept constant and the volume
varied. This is called an “amplitude
characteristic” and shows the amount
of amplitication obtained with difterent
degrees of amplitude. As will be seen
later this should he measured at a
number of different frequencies. An
example of one measurement is shown
in Fig. 2.

Harmonies Important in Music

1t Is well known that the ability of
the human ear to delect ‘‘toune-color,”
“timbre” or “quality” of sound pro-
duced by different musieal instruments
or voices, is dependent on the presence
in the =onnds of overtones or har-
monics. One ijnstrument is distin
guizhed from another unconsciously by
the number and proporrion of thie har-
monics and fundamentitl. The second
harmonice is twice the frequency of the
fundamental, or an octave above, the
third harmonic is three times the
fundamental and the fourth is four
times or two octaves ithove the funda-

*[iler Audio Corporation,

tion.—By E. E. Hiler*

mental, ete. Three octaves ahove
would be the eighth harmonie. The

number of harmonies aceompanying a
fundamental varies from one or (wo
to more than twenty; a good average
ix five. In order then to reproduce
faithfully a musieal tone, it is neces-
sary to have straight line reproduction
in the air at the receiver of the sounds
in the air at the point of origin. Also,
since the amplitude of the funda-
mentals and harmonies is not the same
in any two instruments or any two
tonex on the same instrument and
sometimes ecen varies ¢s the same tone
is sustained. it is very important that
waves of different amplitudes of the
varigus tones and overtones be ampli-
tied to the same degree in order to
reproduce the relative amplitudes of
these tones and overtones in their orig-
inal relationship. Tone quality is
therefore dependent on two variables,
frequeney and amplitude. IHarmonie
distortion in this article is limited to
the effect on harmonics of varying the
amplitude.

Examples of Harmonic Distortion

For instance, we are listening to a
musical tone and we increase the vol-
ume until a point is reached where that
quality which we had virtually “goes
to picces.” The ability of a receiver
or reproducer to produce an amount of
volume without harmonie distortion is
usunlly called its “undistorted power
output.” It is measnred in a receiver
by the square of the allowable maxi-
mum grid voltage swing.

An experience common to all is re-
called when we have had a *“rattle” in
our loudspeaker and were unable to
tell by the ear alone whether or not
the rattle was in the speaker or in the
set. A\ rattle in a set is hy analogy an
“electrical rattle” and its cause is sim-
ilur to the canuse of a rattle in a
speaker. A rattle in a speaker is caused
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Fig. 1. Frequency characteristic

curve of a single stage of tuned
double impedance amplification

by something interfering with or lim-
iting the motion of a moving parr,
while un electrical rattle is caused by
some limiting factor in the amplifying
circuit or tubes which limits the cur-
rents or voltages in their swings from
maximnm values to minimmm values
(see Fig. 8). A swing from maximum
to minimum is the definition of ampli-
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tude, and the greatest swing from
maximum to minimum is therefore the
maximum amplitude.

The Mathematics of a Maximum
Value

Viewed from a mathematical stand-
point the problem is one of determining
maximum amplitudes of voltages and
currents and their product maximun
power as the ciase might be. We arve
all familiar with the statement that
maximum power output ix obtained in
an external impedance when this im-
pedance is numeriecully equal to the re-
sistance of the tube out of which it
works, the so-called “matehing of im-
pedances.” Why thix is so is shown on
page 188 of “Thermionic Vacuwum

Tubes” by H. J. Van Der Biji. The
ab
W
2
[e}
ag . L
W
2
La . .
4
W
<3
0% 100% 150% 200% 250%
EXTERNAL IMPEDANCE
INTERNAL RESISTANCE
Fig. 3. Retlative power curve,
showing change with variation of
Impedance

general method of finding out a prin-
ciple of thix kind is applicable to many
of our problems. The curve showiug
how the watts power in the external
impedance varies with the externat im-
pedance. other factors remaining com-
stant, is shown in Fig, 3.

This could have been predicred hy
analyzing the formula for power D7
in the external impedance “Z,".

1 Z. M
P=— [;2 1
V2o (2

In this #=*“mu” of tube and r is the
resistanee between filament and plate
internally. * e assimed 1o have a
phase angle of 45° in whieh case ro=xo,
the resistanee and reictance compon-
ents of rhe impedance “Z,", This phase
angle is the reason for the fictor
4 3

— but
\2
of the problem of maximumn power at
Zm=Tp.

The first derivarive of equation (1)
by rule VII. page 35. “Differential and
Integral Calenlus”, by Granville, is:

&P 1 17
(6,42

a7 Nz

does not affect the solution

(2)
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Charts for Determining Inductance and
Capacity Values

Valuable reference graphs which indicate values of inductance
and capacities for various wave lengths

By V. T. Baird*

SIDE from the nuisance of re- fixed physical  characteristies  which demand for perfeet accuracy asx in-
sorting to tormuke for calculat-  carry no stringent demands as to de-  ductance values caleulated either by
ing the required inductance  sign detail, formulie or worked out from these
value to cover a specific wave- Accompanying  this article are a curves would show variation under

band  with a variable condenser of  series of curves which have been practical conditions, when hooked into
given capacity there is also the chance  worked out around inductances of the g receiving circuit.
of running into numerous difliculties if  solenoid type of varying dimmecter.
duc consideration is not given to the There are also two curve sheets which
physical characteristics of the coils, indicate the values of induetance re-
No move has been made as yet to  quired with variable condensers of Qif-
bring standardization into the ficld of  forent capacity values to cover specific
inductances and it is very doubtful if wavelength bands.
anything will be done for some time to The original calculations, worked . :
come because of the varied require- into two and three decimal places, TAnging in diameter from one inchi to
ments of manufacturers.  Yet. it is  were transferred to the graph sheets four inches. In each of the coil charts
quite possible to draw near to stand-  and the resultant curves, correct to one  (Iigs. 3,4, 5, 6 and 7) there are curves
ardization by supplying accurate work-  decimal place, are accurate enough for  for coils ranging in length from one to
ing data on solenoid inductances with  all general purposes,  There is no  three inches. The number of turns per

It will be noted that curves are sup-
plied for all standard capacity variable
condensers, from 50-mf to 1000 m-mf
in the chart of Fig. 1, and from 100
m-mf to 250 m-mf in the short wave
chart of Fig. 2, and curves for coils
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INDUCTANCE - CAPACITY CURVES

Fig. 1. The inductance in micro-henrys required for a given waveband in connection with any standard capac-
ity variable condenser can be determined from this chart

* Engincering  Department,  Hammarlund
Manufacturing Co,
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WAVE LENGTH

-- METERS

MICRO - HENRYS

iy

INDUCTANCE

Fig. 2.

Inductance or capacity values for short wave work can be

determined from the above curves

inch of different guage wire can be
obtained from the table of Fig. 8.

By cross reference it is simple to
detcrmine the capacity value of a var-
jable condenser for a given coil or to
determine the physical characteristics
of the coil for a given capacity vale.
One is not limited to any coil length or
coil diameter. Thus, the space in the
receiver being designed can be taken
into consideration first and a coil of
suitable physical dimensions selected
from the charts. The number of turns
of wire required per inch of the coil
can be determined immediately, the
guage of wire found in the table of
Fig. 8, and the most suitable capacity
value for the variable condenser
selected from the curves in either Fig.
1 or Fig. 2.

It is obvious that these curves prac-
tically standardize the design of the
coils, or at least offer that opportunity,
and if widely employed would save
much confusion.

Examples of Use

It might be intercsting to take a few
examples and work them out so as to
show the flexibility of the refcrence
charts. Suppose the receiver being de-
signed requires a coil no more than
two inches in diameter and 2% inches
long. Using a variable condenser with
a maximum capacity of 500 m-mf it is
shown in the chart of Fig. 1 that the
maximum inductance of the coil must
be approximately 17° micro-henrys in
order to reach the wavelength of 550
meters. Now, referring to the chart of
Fig. 4 we see that a coil two inches in
diameter and 2% inches long must
have around 38 turns to the inch in
order to have a maximum inductance
of 17° micro-henrys.

The above example is rather crude
and round-about but goes to show that
one can decide on the coil and deter-
mine the number of turns per inch for
the most suitable condenser, or can de-
cide on the condenser and determine
the physical characteristics of the coil
necessary to cover the desired wave-
band most suitably.

Let us work through a more prac-
tical example. Suppose we wish to
use a variable condenser having a
maximum capacity of 350 m—mf. This
is a good value as the curve for this
capacity in the chart of Fig. 1 is not
too abrupt in its upward bend. If
550 meters is the highest wavelength
we wish to reach we find that the
value of the inductance required is a
shade under 245 micro-henrys. Now,
by referring to the chart of Fig. 3, for
a coil one inch in diameter, it will be
found that it is just possible to reach
an inductance value of 245 micro-
henrys by using a coil 3% inches long.
However, a coil 2 inches in diamcter,
as shown by the curves in Fig. 4 is
satisfactory providing it is at least 1%
inches long. If we increase the dia-
meter of the proposed coil to 2% inches
it need be only one inch long to reach
the required inductance value, as
shown in the chart of Fig. 5 but the
most satisfactory coil would probably
be one with a diameter of 2 inches and
a length of 2% inches, as shown in Fig.
4. One of the reasons for this is that
a coil of less length would require a
small gauge wire in order to get the
necessary number of turns in, per inch
of coil.

Coils for Short Waves

For short wave work, it would prob-
ably be hest to consider the 4 inch
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diameter coil only. the curves of
which are shown in Fig. 7 as the elec-
trical characteristics of this size coil
are superior at the higher frequencies,
The inductance-capacity curves for the
short waves are given in the chart of
Fig 2. The curves shown are for those
capacity values usually employed in
short wave receivers.

The accompanying charts also make
it possible to design sets of coils, of the
plug-in type, to cover narrow wave-
bands, say one set to take in waves
from 150 to 300 meters and another set
for waves from 250 or 300 to 550
meters. Sets of plug-in coils are par-
ticularly valuable for short wave work
and the chart of Fig. 2 has suflicient
accuracy so that the inductance values
and physical characteristics of the
coils can be determined without the
necessity of resorting to any cut-and-
try methods. The accuracy of the
curves in Fig 2 fall off as they go
down in wavelength bhut even calcula-
tion by formulae is ineffective when
dealing with high frequencies. The
hest one can hope to do when design-
ing coils for very short waves is to
approximate the inductance values.

Considerations

In designing coils it should be kept
in mind that shielding reduces the in-
ductance value and the closer the
shield to the coil the greater the re-
duction. If shields are to be used and
you wish to reach 550 meters maximum
the coil or coils should have sufficient
inductance value to reach 600 meters
without the shielding.

For most efficiency coils 2 inches or
smaller in diameter should be at least
as long as the diameter, if not longer.
Over 2 inches the coil may decrease in
length as the diameter increases.

| Turns per Linear Inch

B. &S. ' T
Gauge | gingle | Double | Single | Double
| cotton | cotton silk | silk
‘ [

5| 109 | ... ...

143 135 (.00 |

179 | 187 | 189 18.3

22.2 ’ 20,4 | 238 22.7

270 24.4| 204 | 28.0

3319 | 30,0 36.6 34.4

41.5| 358 453 1.8

50.2 | 9.8 559 50.8

60.2| 488 | 685 61.0

30 71.4| 558 83.3 72.5
32,0000 83.4 | 629 101 84.8

Fig. 8. Table showing the number
of turns per inch for different
gauge wire

Coils having spacing between turns
equal to from 7/10 the wire diameter
to full wire diameter show least dis-
tributed capacity. Spacing less than
7/10 the diameter of the wire increases
the distributed capacity of the coil con-
siderably but on the other hand
spacing equal to more than the full
diameter of the wire shows a very
small decrease in distributed capacity.
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Wiring Houses for Radio’

. New summer business for the radio contractor-dealer

ADIO is rapidly taking a more

prominent part in the American

home. It is no longer regarded

as a novelty, but instead is
made a chief source of entertainment
and enlightenment. Just as the necessity
of having the family grouped around a
receiver to “listen in” by means of
head-sets has been overcome, so has
the era of confinement of radio enter-
tainment to one room been ended.
Many enterprising radio owners have
enlisted the use of extension cords and
portable jacks to enable them to oper-
ate a speaker on a porch or adjoining
room. Progressive and far-sighted
radio contractor-dealers and architects
are now making practical, permanent
installations in new homes, apartments,
hotels, hospitals, and office structures,
furnishing radio loud speaker service
to all rooms or apartments in the
building.

The home that is wired for radio
service in its principal rooms should
be very popular with every member of
the family, but especially with the
house-wife, since she spends a greater
portion of her time in the house. It
is now possible for her to hear her
favorite programs regardless of what
part of the house she may be in. This
is accomplished by placing a receptacle
jack in every room; connecting them
to the output circuit of the radio re-
ceiver. The following paragraphs give
detailed installation data of some of
the more practical applications.

Volume Controls

The receptacle jack in the bedroom
may or may not be equipped with a
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volume control. 1f volume control is
desired, the type of receptacle jack
shown in Fig. 2 should be used. In
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case of sickness or confinement, a loud
speaker or head-set may be used by
the patient and the volume can be
easily adjusted for his comfort.

Any desired volume, from maximum
down to a barely audible signal, may
be obtained by turning the knob on the
receptacle jack. This does not notice-
ably affect the volume of any other
speaker which may be operating simul-
taneously in another part of the house,

The “radio-equipped” house in Fig.
1 also shows a volume control recep-
tacle jack on the porch. In summer
when the living-room is too warm for
comfort, the loud-speaker may be car-
ried to the porch and plugged into the
jack. It is usually desirable to use a
volume control receptable jack here so
the volume may be reduced to avoid
disturbing the neighbors.

Wiring Recommendations

Fig. 1 also shows the method of wir-
ing the receptacle jacks to the various
rooms. The wiring should preferably
be done at the time the electricians are
installing the lighting circuit. Any
wiring contractor will be able to do
this as only a few rules need be fol-
lowed when making an installation of
this kind. The receptacle jacks may
be mounted on the wall or baseboard,
either with or without a standard wall
box. The wall box is not necessary
but it is an effective protection against
falling plaster and dirt. Fig. 3 illus-
trates both methods of mounting this
equipment.

It is important that parallel wires
be kept at least 214" apart. The
method of wiring shown in Fig. 4
allows approximnately 18” of space he-
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tween wires,— keeping eapacity between
Iead= at a mininmm,  When running
wires from one tloor to another, they
shiould he supported on split poreelain
knobx as shown in the drawing. Leads
running in horizental directions should
o through porcelain tubes inserted in
holes drilled in the joist or studding
of the Dbuilding., Standard porcelain
cleats may also be used—with this type
of wiring the spacing between wires
will be approximately 217, (Radio
Manufacturers” Association Standard.)

Open Circuit Wiring

The standard practice for open cir-
cuit wiring should be followed as mueh
as possible.  The wire should be No.
16 to No. 14 rubber and cotton covered.
Wires should he allowed to hang lovse
enough to permit convenient connec-
tion to the receptable jacks. Fig, 4
ix a detailed sketeh to illustrate the
method of running the wires. Fig., 2
clearly indicates the method of con-
necting the volume control type re-
ceptacte jack,

Metal Conduit Not Satisfactory

In caxes where a building has fire-
proof construetion, there is no space
bhetween the floors and walls to run
open circuit wiring, 1t is impractical
to run the wires in metal conduit, as
is done with power wires. due to the
choking effect of metal pipes and the
capacity between conductors.

Some time ago, an installation of
thix natnre wasx made in a large
Chicago apartment building., but of
course, the system would not operate.
While an attempt to loeate the tronble
was being made, one of the wires con-
neeting to the jack terminals broke
off and the jack terminal accidently
grounded on the circuit. To the sur-
prise of all, it was po=sible to operate
a loud speaker from this receptacle
jack. The broken wire was taped, and
the terminal permanently grounded on
the conduit. This change was made
in each room, thereby making the en-
tire system operative.

The action of thix cirenit may be
more readily understood when atten-
tion is called to the faet that the con-
duit acts as one plate of a fixed con-

denser in series with the lond speaker
circuit, (Nee Fig. 35.) Thix method
may be suceessfully used. bhut is not
recommended xince the open cirenit
wiring ix less expensive and produces
better results,
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2
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installation de-
talls of receptacle jacks

Fig. 3. Showing

Fibre Conduit or Loom Recom-
mended

There have been many instaltations
where No, 14 rubber covered wire was
encased in loom and buried in eou-
crete tioors and walls. When making
an installation of thix Kind. it is neces-
sary to maintain the spacing specitied
for open circuit wiring. The loom
should be run between outlet boxes
without a break.  Several layers of

tape wrapped on the end of the loom,
its

inside of the box, will prevent
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slipping out when the conerete ix being
poured.

Fibre conduit may be uxed instead
of loom, affording better protection to
the wires aned permicting rigid con-
struction similar to metal conduit. The
conduit should he threaded at the ends
and fastened to metal or fibre outlet
boxes with metal nuts in the con-
ventional manner. Thisx material does
not hend readily, so it will be neces-
sary to use elbows or condulets when
a turn is made. These way be made
of cither fibre or metal. 1t isx rather
unusual to run two separate lengths of
econduit between two outliet boxes, but
it is nmecessary in order to maintain
the proper =pacing between wires, Fig.
6 shows a simple and efficient way of
doing this,

Batteries Concealed in Basement

A “radio-wired” house would not he
complete without some method of con-
cenling unsightly batteries, Of course
if a console cabinet is u~ed, the bat-
teries may be kept in it. When this is
not the caxe. however. the batteries
may be Kept in the basement and con-
nected to the set by means of a multi-
plug,. (See Fig. 4).  This type plug
will mount with a flush plate the =ame
standard size as that used for the re-
ceptacle jack. The wires for the “A”
battery circuit should be rather large
(from No. 12 to No, 8 B & 8§ gauge) to
prevent excessive voltage drop, The size
must be increaxed proportionatety to
the number of tubes in the set and the
lengths of the wire.

When “A” battery charger and “B”
clintinator equipment is located in the
basement in this manner, sonte switeh-
ing or control device is necessary. Fig.
7 illustrates such an arrangement using
a relay switeh, which is especially
suited for this purpose. This consists
of an extremely low resistance relay,
which is eomnected in series with the
filament ecirenit,  When the battery
switeh in the radio set is turned on,
the tilament current passing through
the relay causes it to operate. thereby
automatieally discounecting the trickle
charger and turning on the “B”
climinator.

Aerial and Ground Connections
An antenna and ground outlet jack
ix shown in Fig. 1, near the receiver
to furnish a neat and convenient con-
nection for concealed antenna and

Fig. 6.
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Speclat conduit, and outlet boxes with receptacle jacks are recom-
mended for fool-proof installation
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ground wires, The outlet jack should
be placed near the antenna lead-in, al-
though reasonable distances will have
no appreciable effect upon the opera-
tion of the receiver. The porcelain
tube in the outside wall, through which
the lead-in  wire is brought, should
slant down and the lead-in wire al-
lowed to sag, as shown in Fig. 4, in
order to prevent water from running
down the wire through the tube and
into the building. The acrial lead-in
and ground wires may be run through
porcelain  tubes in the studding or
joists,

The installation of lighting arrestors
affords a factor of safety which should
not be overlooked, The National Board
of Fire Underwriters recommends that
suitable arrestors be installed with all
antenna equipment. These should be
in accordance with the manufacturer’s
instructions.

Loud Speaker Service for Apart-

ments

During the last few years, a great
many apartments, hotels, and hospitals
Liave been equipped with loud speaker
service. Thix usually consistz of one
or more radio =ets, operated by the
private switchboard operator.

One receptacle jack is usually mul-
tipled in each apartment or hotel rooni,
When a tenant, guest, or patient, ax the
case may be, desires to hear a program,
it is only necessary for him to plug
into the jack. Of course, this does not
allow individual selection but at times
it may be possible to phone the opera-
tor and make a request for a definite
program,

A modification of this system, which
is somewhat more expensive to install
and operate, but allows flexibility, was
used in the Hudson View Gardens, a
newiy constructed group of large apart-
ment buildings in New York.,  Each
apartment i provided with four re-
ceptacle jacks, each one of which is
connected to a different =et in the
operating room. Each tenant may then
choose one of four different sximnltane-
ous programs by plugging into the
various jacks.

It ix no longer necessary, however,
to use a separate selector switeh jack
for each station for thix system. The

Flg. 2. lllustration of rear of com-
bination receptacle jack and
volume control
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new jack ix equipped with one speaker
jack and a multi-point switch, Differ-
ent programs are selccted by turning
a switech knob on the wall plate.
Selector switch jacks are available to
furnish any number of programs up to
nine.

When wiring an installation of this
type, the BT lead is common to all

Illustration of a battery cable plug

with wall plate
eircuits and connected to the sleeve
(marked “t”’) of the jack. The plate
leads of each amplifier are run to a
corresponding terminal of each selector
switch jack in the system.

Radio Entertainment in Hospitals
There ix also a great
radio service in hospitals,
niethod  of wiring as in  apartment
housex can be used. but receptacle
jacks with volume controls should be
furnished. A receptacle jack should
be placed at the head of each bed en-
abling each patient to listen in with
a head-set without disturbing thosxe
around him. The head-set may be
equipped with soft rubber ear cushions
to permit use for a long period with-
out diseomfiture. Ilere again. the re-
ceiver may be placed in the hands of

the switehboard operator,

demand for
The =ame

Receptacle Jacks for Completed
Buildings

Thus far we have only considered
the fluxh mounting type of receptacle
jack, which ix suitable for use in new
buildings or old ones where the wires
may be readily “fished” through the
walls. Very often. however, there is
occasion to install receptacte jacks in a
completed building where it ix not
practical to cut mounting holes in the
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wiall or to “fixh” the wire through the
partitions, The receptaclte jack ix in-
tended for surface mounting and to be
used with exposed wiring for homes,
apartments, hospitals, ete.. thereby
making an ideal device for above men-
tioned econdition. This is a single opeu
circuit type of jack.

Wiring Recommendations

Thexe jacks should be wired with
standard “twisted pair” telephone wire
when the total length of wire in the
entire system does not exceed 500 feet
(double). It is recommended that the
uxe of annunciator wire or duplex
cable, be avoided unless the total
length of wire in the entire system is
less than 200 feet. In large installa-
tions where the total length of wire in
the system exceeds the lengths given
above, it will be necessary to space the
wire three or more inches,—in this
case several hundred feet of twisted
wire may be used in conjunction with
the spaced wire. The twisted telephone
wire to be used, of course, for the short
runs from the wmain line to the jack.

. The Power Amplifier

Iu conclusion, we will give a few
snggestions regarding the receiving set
to be used with such an elaborate sys-
tem., It ix obvious that the ordinary
receiving tube wounld be badly over-
loaded if it furnished power to a great
number of speakers, It ix gencrally
known that overtoading the tubes will
impair the tone quality of the entire
system, A <imple remedy is to uxe a
power amplifying tube in the last
andio stage. Another method is to use
a separate power amplifier with a
standard receiver. We recommend that
the plate current of the power amplifier
he kept out of the lond speaker
=ystem by means of an output trans-
former or a  condenser-impedance
coupling device, Many descriptions of
power amplifiers have been published
in radio periodicals, but for those who
do not care to build such a device, con-
plete power amplifier systems may he
purchased from the Western EKleetrie
Company or the Radio Corporation of
America, and many other radio manu-
facturing coneerns,
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Special Duty Vacuum

This chart does

purpose or

1 —

B voluge Fil vm I ‘(ﬁ?fi- |Voltaﬁe Grid | curret;t Output | cmt:c‘g- Volhlzn
Name Type Use current mum) | mum) | B return {milliamps) | resistance ance cation Remarks
{Amps.) Det. | (Det.) (Ohms) (Microm- fastor
[ "B crlr B CT) Min.| Max. R ) ]
o |C.F.112 [Power Amplifier 6 sl 0.5 ol 157! ! P+ | ‘ 4500-8000  1200-1700| 7.5-8.0)
g g |C-F- 871 [Power Ampifr 6 5| 0.5 % 180 | l | i 2500| 1200-1700 3.0-3.5|Use output device sbove 135 v.
E’éé C.F.510 |Power Amplifier 8 7.5 1.0 180 w | ] | | 3000-5000| 1100-2500/ 7.0-8.0|Use output. device
E C.F. 516 B|Half Wave Rectifir| 8/ 7.5 1.0 ] 85 M. A. output B
A.C.100 A C.Tube 1.0/ 1.0 25 2 157 } i | | 6000-12000|  800-1400| 7.5-8.0|Step~down trans. for . supply
. (G |Hi-Mu 6 5 025 w0 035 180 50 6-0F+ | 0.8 |2500- |800- | 20|Det, Res. Impedancs Amplifier
p |Special Det. 6 5 025 67 3.0 % 45 6-9F+ | 1.2 3.0(14000-15000 9101030 14.4|Detectoronly
ZE 11 PomerAmpliter | 6 5 0.3 oo; 16.0 1soi .0 || o.oi 2500~ | 1200- 3.0 |Use utput device above 135 v.
i ix :R. F. Amplifier 6 5 025 45 0.0 135 3.0 45-0/F+ | 3.0 4.8/11000-12800) 9751130  12.5{May ba used as detector
|D. C. 200A Special Detector | 65 025 | T | ! Detector only
[D.C. 200 iHi-Mu o 5 o w o1 w13 wEr ||| | Det. Res. & Impecdance Ampi-
D.C. 112 |Power Amplifier o & o.sl w 6 180 o B | i 3500-8500) 9702000 8 -
2 [D.C.171 Power Amplifer | 6 5 0.5 %[ 165 180 %05 ' | 2000-2500] 1250-1550 3]Use utput device abore 135 v.
- o
53 [D.C.210 |Power Ampliier 1o 12y w0 1y wo 3 l 180050 11T U-u output d;viee.
= 6 6.0 1.1 90 45 18| 12f 6500-0500  785-1150 ’
D.C.213 |Full Wove Rectifer| 6 5 20 | | | (‘ 85 M. A. output
8 |D.C.216B/Hall Wave Rectifirl 8/ 7.5 1.5 | [ ; 85 M. A. output
Super-Rex |Half Wave Rectifier] 6 5 0.5 | l 50 M, A. output
Rex Half Wave Rectifir] 6 5 1.0 | [ | 36 M. A output
CX-112 |Power Amplifier 8 5 05 9 4.5 157105 |4 8| 4800-5000 1600-1670 s ]
g [OXTL [Pomer Ampiier 6 5 0.5 9 m.sl 100 0.5 11| 20 2000-2500 1200-1500 3]Use putput device above 135 v.
CX-310 |Power Amplifier 875 125 180 12 435 35 7/ 18.5] 5000-7000] 1100-1550,  7.7|Use output device
é CX-340 |Hi-Mu 8 5 0.25‘ 135 1.0 130{ 48 13 150,000 | 30 D'eﬁt;.r Res. & Impedance Ampli-
‘2. CX-313  [Full Wave Rectifier | 6| 5 2.0 [ ! 85 M. A.ouptut
s (CX916B Half Wave Roctifier| 8 7.5 125 | || ! 65 M. A. output
CX-374 | Voltage Regulstor I ] Glow lamp
D.L.4 |R. F. Amplifir o s oz e 90| | 3.5/7800- ne- | 9
e D.L.15 [Special Detector o 5 o025 2 45| | [ 0.5 | 15{ Detector only
3 gg |D-L.7__[Power Amplifer o 5 03 o0 45 135 9 | 6/6500- - | 7
ggi D. L. 14 |Power Amplifier 6 5 0.5 90I 16} lBOl 40.5 152600~ 1100~ : 3 Ugg gx't_p\lt device above 13?
& D.L.9 |Power Amplifier 8 7.5 1.6 35 320 50 51, 25 35 6000 xosal[ 6.5|Use output device T
D.R. |Hslf Wave Rectifier] 8 7.5 2.0 i [ 35 M. A. output
X 200A |Special Detector....| 6 5 0.25 22 45 30,000 800 25| Detactor only
8 g |I- X 171 [Power Amplifier o 5 o5 o0 180 2500 1350 3.4/Use output device above 135 v.
"'!S Special - -
lJ, X 2014 |Special Detector 8 5 o025 7 135, 4200 1650  7.25|Det. and R. F. Amplifier
{12 Power Amplifier 6 5 05 13 4.5 160 9 5000 1000 5| ]
EE [1m1 Power Amplifier 6 8 05 180 45i 2500 1200 3 l?guﬁwt device above 135 v,
3 2004 [Special Detector o 8 025 15 B | Detector only
1004  |Hi-Mu 6 5 o0.25 135 180 45 40000 900, 3| et Ren. & Impedance Ampli-
. [SP.D-_|Specisl Detectaor 6 8 45 1.5 Detector only
= [sV.C.  |Power Amplifier of 5| 05 oo e 1 12 8.5 5500 1450 8
'i 6P Power Amplifier : 7': 112: 9| 4.5 4715 35 4| 23] 50009000 800-1600( 7.5-8Use gutput device above 180 v.
i 5 R Full Wave Rectifier | 6 5 2.0 | 85 M. A. output
< |[WR |Half Wave Rectifer| 8| 7.5 1.5 | 85 M. A. output
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Tube Characteristic Chart

not include general
dry cell tubes

v | Voltages | Voltages 1} Plate | Mutwal | ‘
I voltxge Fil. (mini- (maxi- | Voltage A Grid l current | Output conduct- a‘{:l)‘ﬁags_
Name Type TUse current mum) mum) "“B" | return|(milliampe) | resistance ance | call.ion Remarks
(Ampe.)| Det. | (Det.) | (Ohms) (Microm- | factor
| | { "B ..".. cUB"MC" Min. |Max. hos)
— ! |
" EE rTER |
# [P.A 112 (Power Amplifier 6 5 0.5 00| 4.5 157 10.5 ' |
A -
§ P-A 171 [Pover Amplifier o 5 05 o0 16 180 40 L ' i Use output device above 135 v.
o | | | l B
| |—
':E: P. A. 200A Special Detector Ii! 5 0.25 | { 45 | | [ |Detector only
A |
= P.A 210 |Power Amplifier | 8§ 7.5  1.25 | 425 35 L ' | |Use output device
I
é PR 213 [Full Wave Rectifier (6| 5 2.0 | | | 655 M. A. ontput
ol |
£ [P R. 2164 Half Wave Rectifier) 6 5 1.0 i | | | 35 M. A. output
-9 _— |
P. R. 216B/Half Wave Rectifier| 8| 7.5 1.25 i l l I |(>5 M. A. output
U. X. 2004 /Special Detector 6 5 0.25 | - 15 ‘ | Detector only
U.X. 112 Power Amplifier 6 5 03 90 e 157105 | 2.5 8| 4800-8800| 890-1670 7.9-8.
U.X. 171 [Power Amplifier 6 5 0.5 goi 16.5’ 180| 40.5! 10] 20‘ 2000-2500  1200-1500, 3{Use output device above 135 v.
| { |
3 | 8/ 7.5 1.25 250 1§ 425| 35! 12| 2% 5000-5600{ 1330-1550( 7.5-7.7 ]
& |U.X.210 Power Amplifier | | ~— Use output device
5 | 6| 6.0 11 %0 4.5| 157| 10.5| | 3| 8| 7a0-9700| 775-1020 7.5
E’g U. X. 226 ‘A C. Tube 1.5 1.05| 90| 6 180] 13.5 3.7) 7.5 7000-9400 875-1170, a.2|Swp-down trans. for fil. supply
82 3 P e
§§ U. Y. 227 |A. C. Tube 2.5 175 90| 6 180 13.5 90-180 3| 6| 9400-11300)  725-870 8.2/Step-down trans. for fil. supply
3%
?,'5 U. X. 280 :Full Wave Rectifier 6| 5 2.0 I §125/M A. output
% |U.X 281 |Half Wave Rectifier| 8| 7.5 1.25 | 110 M. A output
=2 I
& [U.X.213 |Full Wave Rectifier| 6 5 2.0 l (65 M. A. output
U.X. 216B|Half Wave Rectifier 8 7.5/  1.25 ‘ i t [85 M. A. output
U.X. 874 |Voltage Regulator | | {Glow tube
U.X. 240 'Hi-Mu 6 5 0.25| 135 1.0/ 180] 4.5 135 150,000 30/ Dt;iv‘... Res. & Impedance Ampli-
1 er
gs B Full Wave Rectifier (Gaseous| condu|ction |tube) 60 M. A, output
2 .
T |B-H.85 |Full Wave Rectifier (Gaseous| condu |ction |tube) | 85 M. A. output
e
== IB' A *“A-B-C " Rectifier (Gasecous| condu|ction |tube) 350 M. A. output
[P.8. 12 |Special Detector 6 5 0.25 37.5F- Detector only
g |3 X 1004 [Special Detector 6 5 0.25 37.5[F- Detector only
% |P.8.15  Power Amplifier 6 5 o025 o0 6 10 12 3| 8 4800-9000[ 900-1700 8|
LE; |S. X. 500 |R. F. Amplifier 6| 5 0.25 90| 4.5( 135 ki 45|F+ | 2A5| 4/11000-12000/ 680-730| 8-10|May be used as detector
3 ts. X. 112 _Power Amplifier 6 5 0.5 90 6 135 9 2.5 6 55008800 890-1435  7.9|
=
2 |S. X.1m |Power Amplifier 8 5 0.5 90 16.5| 135 27 100 16| 2200-2500| 1200-1360) 3|Use output device at 135 v."*B”
==
» 8/ 7.5 1.25 250 18 350 27 12| 18 5100-5600 1330-1500| 7.5-7.6 .
== [8.X.210 [Power Amplifier Use output device
k) 8 8 1.1 90| 4.5 135 o 3| 4.50 9700-8000|  775-940) 7.5
2 o Rt 5
3 [High-Mu [Hi-Mu 6 5  0.25 90 | 135/ 3 4 16500 1210 20 Dcﬁ'-é. Res. & lmpedance Ampli-
s 20 r
|
2.8 Full Wave Rectifier | {Gaseous| condu|ction |tube) 100 M. A. output
X.112  |Power Amplifier 6 5 03 0 4.5 160 9
g |xm iPower Amplifier 6 5 0.5 9% ml 180 40 Use gutput device above 135 ¥.
o |
£ IX.210  Power Amplifier s| 7.5 1.25
sl | e 6 8 1.1 350 39 Use output device
‘;E |D.X. 200 Special Detectar 5 5  0.25 i 45{F— T | {Detector only
3 X200 |How o 5 0.2 |1 | ’ ‘ ll)eﬁt., Res. & Impedance Ampli-
1 | ler
3 | | |
z [X.213  Full Wave Rectifier | 6 3| I | | |
X. 216 Half Wave Rectifier] 8 7.5| ! l
o |%-200A  Special Detector of 5| o2 2 | 4 | Detector only
g =
':, \Z. 112 |Power Amplifier 6 5 0.5 90| 6/ 157, 10.5 |
£ |k N
§ [Z171 Power Amplifier 6 5 0.5 0165 180 40.5 ! Use output device above 135 .
g | l
j | 8 7.5 1.25/ 250 18| 435 35 .
4. 210 |Power Amplifier § Use output devics
32 | 660 11 9% 4.5 15 {
& )
S 1z.216B. |Half Wave Rectifier’ 8 7.5  1.25 | | | 65 M. A. output
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The Development of an A.F. Transformer

Its design and special process of manufacture

N the summer of 1923, broadeast-
ing wax making rapid strides in
England.  Ax a conseqnence there
had arisen a demand for loud

speakers and amplifiers to work loud
speakers,  The musical reproduction
obtained  with  the apparatus then
available wax certainly not good. but
the novelty of obtaining suech music
was «o great that despite this there
was a very ready sale. Various opin-
iong were given at the time as to the
canse of thix poor reproduction, which
was  usually thin and harsh. The
commonest explanation was that the
loud speaker was the enlprit,

At thix time there was little knowl-
cdge of the action of transformers
when supplied with current of varying
frequencies, but one felt  convinced
that the fanlt was largely in the type
of transformer used in the amplitier.

It was soon realized that a trans-
former in conjunetion with the tube.
had to amplify all eleetrical vibra-
tions throughout the musical scale
equally., and apparatns was designed
to actually measure this amplification
at frequencies varying from 50 cyeles
to 8000 eyeles per second.  On testing
all available andio frequeney trans-
formers in this apparatons, it was real-
ized that they were extremely defec-
tive: that ix, they would amplify a
low note comparatively little, a note
right in the middle of the musical
scale, a great deal, and higher notes
again, but little,

New Transformer Design

A new transformer was therefore
designed and made. It was found
that it was comparatively easy, by
winding a suflicient number of turns
in the primary to obtain a very good
amplification of low notes, as well as
of the middle notes, but the amplifica-
tion fell off woefully in the caxe of
the higher notes, It was then under-
stood that thix was due to the self
capacity of the windings, especially of
the secondary, which caused local ecir-
culating currents to flow in these
windings, Finally a transformer was
produced. which gave, with the tubes
then available, a very uniform ampli-
fication from 50 cycles to 8000 cyeles,
This was available in the early Sum-
mer of 1924, but it is one thing to
make a few laboratory transforiners.
where price and time of construection
do not eount: how could this labora-
tory model be converted inte a com-
mercial article—that was the problem.
There were many diflicnlties,  Coils
had to be wound in a specinl way with
fine wires to reduce the self capacity,
but with existing winding machinery

* Chief Engineer, Ferranti Ltd.

By Albert Hall*

difficult to do  this at any
speed. The construetion of the wind-
ing supports to obtain the low self
capacity was also quite a problem,
but finally. at the end of 1924, these
difficultics  were, in  principte, over-
come. and it remained to manufacture
speeial winding machines, special tools
for making coil supports and special
tools and jigs for erection, ete,

it was

Technical Details

The low self capacity of the coils is
obtained by dividing them into see-
tions,  The low mutual capacity  be-
tween the primary and secondary coils
results from the use of air insulation
between the coils. The coils are con-
neeted in such a manner that the effect
of this small mutual eapacity is fur-
ther reduced. The leakage reactance
ix reduced by splitting the primary in-
to two coils, one of which is inside
and the other outside the sccondary
coil, Thisx reduction in leakage re-
actance effectively eliminates the reso-
nant peak. which ocenvs in many
transformers at about 5000 cycles,

The primarv inductance varies from
180 henries with no direct enrrent in
the primary to S0 henries with 3 mitli-
amperes direct current in the primary
coif.  The transformer will earry 314
millinmperes in the primary withount
appreciable  satnration. oceurring in
the core,  As the plate enrvent of the
tubes ordinarily used in the detector
and 1st andio stages usually vary from
% to 3 milliamperes direet current the
transformer can be =ed without fear
of decrensed amplification dne to
saturation.

Special Testing Equipment

In the meantime the designer, hav-
ing found that taking a dozen trans-
formers of a well known make and
testing each for its amplifieation at
varying freqnencies, while one or two
woulll give the amplification expected
from their known induetances and
ratios of primary to secondary, on the
other hand many wonld give results
considerably less than the hest, and he
was able finally to prove that this was
due to shorted turns in the windings,
due to fanlts in the wire,

Ile therefore set himself to devise
a very complete testing  equipment.
Thix he had to pnt in sach a form
that the amonnt of labor involved in
texting the transformer was small, so
as not to add to the cost,

A description of this testing appar-
atus will not he ount of place here.
We buy our enamel covered wire on a
very rigid specification basis; much
more rigid than the British Electrical
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Standards Requirements. Every reel
of wire has 150 feet of its length tested
in a mercury bath for pin holes in the
enamel, and is rejected if more than

twenty such pin holes exist in  this
length,  Further, if more than ten per
cent of a particular consignment of

recls fails to pass, we reject the whole
of the consignment. This has led to
the =suppliers taking special eare that
the wire we receive is good, sinee they
annot afford to have large consign-
ments thrown back on their hands.
The wire ix tested in four automatic
machines, in which the 150 feet is
automatically passed throngh the
mercury bath with a potential of eight
volts between mercury and wire, Each
fanlt is registered by the tiny flow of
current taking place, working an auto-
matie recorder. and for each reel the
miachine detivers a strip with a record
of a total number of faults,

Winding and Assembling Coils

The reels, after testing, are de-
livered to the winding room, te which
alzo goes all of the supporting reels,
which have heen prodacted by special
machinery. The winding isx carried
out completely  automatienlly,  the
operator only having to keep the ma-
chine supplied with reels and wire, and
take care of broken ends,

From the winding room the com-
pleted coils go to the assembly room.,
Immediately on entering, each reel is
passed over an iron core. in a special
piece of appavatus designed to show
any shorted turns, If such exist, the
needle of the millinnuneter moves to
the left, varying in amount according
to the extent of the short. If none
exist, the needle moves slightly to the
right. All reets which  show  any
shorted turns are rejected,

The next stage is the building of the
core into the reels. After this the
termminal blocks, one of which, used
for the primary. contains the by-pass
condenser, are attached to the core and
connected to the windings, The final
stage of assembly is the enclosure of
the transformer within its sheared
cases.

Ten Final Tests for Each Trans-

former

The transformer is now completed
from the manufacturing point of view.
It =till may possibly have defeets,
though the shorted turn test of the
coils themselves would have largely
eliminated thix fault: the handling of
the reels in the erection stage may
have introduced other shorts, Also
there is still the possibility of the auto-
matic machines not being set perfectly
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correctly, o the finished transformer
is passed throtgh a routine of another
ten tests. These tests are carried out
almost automatically in a special piece
of apparatus by two operators whaose
duty it ix to keep a =upply of trans-
formers in the apparatus. watch the
instruments and remove such as prove
to be defeciive., and tinally to renwve
the transformers which have passed
the tests, The apparatus is so auto-
matic that these two operators can
text 1000 transformers per day. Ten
instruments fitted above the locations
in which the transformer ix passing
in a particular test. indicate by the
movement of the needle beyvond a =mall
defined linmiting range. as to whether
the transformer is defective or good.

Test No. I.—Circuit continuity test
of primary and sccondary.

Test No. 2—Text for shorted turns
in complete transformer.

Test No. 3—Flashing of primary to
secondary by 1000 volts 30 cycles,

Test No. j—>Name from both wind-
ings to eore,

Test No. 5—Watt loss test; really
a test for the quality of the iron used
in the core.

Test No. G—Insulation
from primary to sccondary.

Test No., 7.—The insnlation resist-
ance from primary and scceondary to
core,

resistance

Note.—To pass the insulation tests
Nos. 6 and 7. the insulation resistance
in each case must exceed 500 megohms.
Usualy the figure ix between 1000 and
3000 megohms, bt on a very moist day
some transformers may get as low as
500 megohms,  If however, the same

transformer was tested on a dry day
it might rise to 1000 megohms,

Test No. 8.—Ratio test,  The ratio
of the transformer windings ix meas-
ured with 30 ¢y ete alternating current.,

Test No. 9.—The amplification of the
transformer with a standard tube is
measured at 50 cycles per second.

Note—Tests Nos. 8§ and 9 between
them. check ax to whether the auto-
matic machines are putting on the
right nmnber of turns,

Text No, 10—The amplification of
the transformer with the standard
tube is measured at 8000 cycles, After
leaving the testing machine the trans-
formers are examined for any possible
damage to the transfers on the casing,
and then packed ready for delivery.

The percentage of rejects of com-
pleted transformers is not usually very
great. and by a system of identifien-
tion a rejeet can be traced back to a
particutar operator, so that steps can
be taken to remedy as far as possible
the tauntts introduced during assembly.
'the principal fault in all ordinary
transformers, namely shorted turns, is
practically eliminated by the careful
testing of the reels before assembly.
ax above explained. Ilere, despite the
care taken in testing the wire. the re-
joections of the reels oceasionally rise
to ten per cent. but again. a system
of identification enables ux to check
the machine which did the winding of
the rejected reel. and the maker of the
wire, and if a particular batch of wire
gives coils with too many shorted
turns, the remainder of the batch is
rejected,  With this carve the percent-
age of rejeets enn be kept within very
reasonable limits,

Data on a new tube with a low temperature, low voltage, oxide

coated filament.

By B. F.

Miessner*

N September 15th, 1926, the
writer delivered a paper before
the Radio Club of Ameriea en-
titled, A New System of Alter-

nating Current Power Supply And Its
Application to a Commercial Broad-
cast Receiver.”

In this paper, the causes of the hum
resulting from the heating of vacnum
tube filaments by alternating current
were set forth, and numerous curves
based on actual measurements were
included which indicate the amount
of hum prodiuced by the various types
of standard tubes under varying oper-
ating conditions.

Two types of hum were diseussed:
one, caused by the variations in tem-
perature of the filament eathodes: and

*Chief Engincer, The Garod Corporation.

the other cansed by the Edizon effect
between the two ends of the filament.
It was shown that if the operating
conditions were carvefully chosen the
temperature effeet hum and Edison or
voltage effeet hum could be made to
nentralize one another so as to greatly
rednee the hum output of the tube.

While the eontents of this paper
were  devoted  chiefly  to studies  of
stamdard tubes, it pointed the way
toward the development of a special
tube in which the characteristics of
standard tubes found most desirable
for operation by alternating current.
were accentuated.

The writer has experimented with
tubes of thix type during the past few
vears, and has recently developed them
to a point of commereial practicability.
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Details of Tube

The tube itselt has standard 201-A
grid and plate elements, but instead
of the V type filament, it ix provided
with a straight filament of the oxide-
couted type, of round section and oper-
ating at about 1 volt and 2.5 amperes.
In the receiving set mentioned, this
tube is used for detecetion ax well as
radio and audio frequeney amplifica-
tion, a 171 type power amplifier being
used in the second aundio stage. The
amount of hum secured, using a very
high quality audio frequency amplifier
and loud speaker. ix so low that it can
hardly be heard with the car close
to the loud speaker, and is in fact
considerably less than that obtained
wlhen a “I37 eliminator of the best type
is used with an ordinary receiver.
The filaments arc operated at a tem-
perature which hardly makes them
visible, and extended tests have in-
dicated an unusually long life for this

tube, Its mnplification constant, plate
impedance, mutual conductance and
wrid-plate eapacity are very closely

similar to these of the 201-A tube.

Unlike other AC tubex recently an-
nounced, this is not a four element
tube with a separate heater for a
separate cathode, but the cathode fita-
ment itself carries the raw alternating
current, which heats it as does the di-
rect current in tubes of ordinary type.
1t ix, therefore a three element tube
with only the four connecting prongs
customary to other tubes, and reguir-
ing no extra connections, such as those
required by the four element uni-
potentinl  cathode  tubex.  Further-
mote. this tube presents no more and
if anything, less ditliculty in its pro-
duetion than the standard three ele-
ment tubes, and it can be produced
with the use of the same grid and
plate  elements previonsly used in
standard type tubes. It has none of
the disadvantages  of  difliculty  in
evaenation presented by the four ele-
ment tubes which have a large nass
of hestter wire. insulating material and
cathode material. all of which eontain
a eonxiderable amount of occluded gas,

Measurements of the new tube in-
dicate them to be about twenty-five
times as good. with respeet to hum,
ax the 112 type tube which ix the hext
of the standard tubes, That is to
say. the hum is about 1/25 as much
as that produeed by the 112 tube. At
the same time. the signal amplification
ix of the same order. while the plate
current is only ahout 1/3 that of the
112 tube under their best operating
conditions. Furthermore, the new tube
can withstand a voltage variation of
about 25% without pereeptibly increas-
ing the hum, or very noticeably affect-
ing the signal amplifieation, whercas
a voltage variation of 109, will con-
siderably increase the hum for the 112
tube. It requires only about one
socond to become operative ax con-
trasted to thirty to sixty scconds for
heater type tubes.
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A rear view of the compieted 18 to 1500 meter receiver.
parts beiow provides the key to the symbols

An 18 to 1,500 Meter Receiver

Mr. L. W. Hatry describes a very
unique form of all-wave receiver,
which has a range from 18 to 1500
meters, in the July issue of Radio
News. Plug-in coils are employed for
covering the various wavelength
ranges. To avoid multiplicity of coils
and to provide an overlap of the tun-
ing ranges, the author has chosen for
these standard coil units a tuning con-
denser of .00014 mfd with 8 minimum
in the order of .000015 mfd.

For wavelengths above 200 meters
the coils are designed for use with
.00035 mfd. as a maximum capacity
but with practically the same minimum
as mentioned before. To get these two
capacity ranges, necessary to cover the
waves from 18 to 1500 meters, a simple
switch and series condenser arrange-
ment is used in conjunction with a
standard .00035 mfd variable con-
denser.

The circuit is of standard type em-
ploying both inductive and capacitative
feedback. Regeneration is controlled
by the capacity.

The parts required are:

L1, L2, L3—4 Plug-in coils (18—150
meters)

L1, L2, L3—1 Plug-in coil (150--3350
meters)

'«;é’
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The list of

L1, L2, L3—1 Plug-in coil
meters)

L4—1 R. F. Choke (1 M. I1.)

C1—1 Midget variable condenser,
000025 mfd.

C2, C3—2 Variable condensers, .00035
mfd.

C4—1 Fixed condenser, .00025 mfd.

C5—1 Grid condenser, .00005 or .0001
mfd.

R1—1 Rheostat, 60 ohms.

R2, R3-—2 Ballast resistors for 199
type tubes.

R+4—1 Grid leak, 2 megohms.

T1, T2—2 A. F. Transformers.

S1, S22 Battery switches.

J1, J2—2 Open circuit jacks.

V1, V2, ¥3—3-199 type tubes.

(150—900
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i

UX tube sockets,

Vernier dial.

Binding posts.

Binding post strip 17 X 7 X 154",
Panel 77 X 18" X 3/16”.
Baseboard 614" 177 X 1",

Coil shelf 6 X 3 %" X 3/16”,

(The names of the parts manufuc-
turers can be obtained from the article
in Radio News.)

L R

Raytheon “A” Tube

‘The new Raytheon “A” tube, its
characteristics and adaption, is de-
scribed in an article by James Millen
in the July issue of Radio Broadcast.
Mr. Millen explains the theory of ac-
tion of the various metallic and other
elements which go to make up this

compact rectifier unit and how these
———4
||ov gl 10 S1oRace *
BATTERY
RALF - WAVE l

SE—— |
fuLL - wavet

Schematic diagrams of connections
for half-wave and fult-wave Ray-
theon *“A’ rectifier

units are incorporated in charger de-
vices for both half and full wave
rectification.

Data is presented to aid the home
constructor in building his own char-
ger and a number of manufactured
complete charger devices employing
the new tube are fllustrated.

A[RIAL Jr 3 Vi p T ¢ Vi Jip T2g V3
cg} -—=Cy k l
Luf‘é L2 —Js' A Jz
L
< F=Cz LA b 3 3
i 7 F\ [ R2 ™ )
o
GROUND 4 Cs
Ly h—
La
6
S2 ) > 4
+A -AtC -8B +22v. - +90V.
The schematic diagram of the 18 to 1500 meter receiver. Coll L, is

not used for short wave work

www americanradiohistorvy com



www.americanradiohistory.com

Radio Engineering, June, 1927

The parts employed in a complete
device are:

1 Step-down transformer.

1 Rectifier tube.

1 Fuse.

1 Set of eclip leads or output ter-
minals.

The remarkable cfficicney of this
new rectifier is duc to an unique
method of rectification, based on the
little understood principle of securing
rectification by the close association of
two metallic conductors suitably ar-
ranged with a non-conducting agent,
which combination serves to reduce
the resistance to the flow of current
in one direction to a very low order—in
fact to a point closely approaching a
continnous metallic conduetor—while

The Raytheon “A'
rectifier cartridge,
which may be em-
ployed for storage
battery charging or
filament supply
radio power unit

the resistance to the flow of current iu
the reverse direction is extremely high.
The efficiency and economy obtained
with the Raytheon *“A,” therefore,
closely approach the results which
would be theoretically obtained with
the ideal rectifier.

The R-71 A. C. Receiver

This receiver, described by Arthur
H. Lynch in the New York Telegram,
May 21st, is designed for use in con-
nection with five of the new Armor
tubes and one type 171 tube. The
filanients of the first five tubes are
supplied with raw alternating current
from a special transformer. Kach of
these tubes draws approximately two
amperes, and the voltage from the
special transformer is approximately
one volt. The filament of the power

Page 779

Fig. 3. Rear view of the R-71 A. C. receiver, and the driver unlit

tube is supplied with current from a
winding on the special 13 eliminator
which, with the filament lighting
transformer, is made up in a single
unit, called the Mayolian A. C. driver.
The circuit of the complete driver is
shown in Fig. 2.

The power from the light socket is
fed into the primaries of the two
transformers, which are in parallel.

Parts List for the R-71

1 Driver unit.
1 Rectifier tube.
3 1 volt 2 ampere tubes.

CT, 8, 1 mfd. bypass condensers,

C9, 10, .5 mfd. bypass condensers,

R1, 2. 3. Plate resistors, type C.

R4, 5, 6, Metallized grid resistors, .5
meg.

7, Heavy duty wire-wound resistor,
6,000 ohms.

R-8 Metallized resistor. .25 meg.

3 single Resistor mountings.

Y, Heavy duty wire-wound resistor,
2.250 ohms.

R10, Non-inductive grid suppressor re-
sistor, 300 ohms.

1:11. 12, 13, Non-inductive grid sup-
pressors, with mounts, 1,000 ochms.

-,

R
MID-TAP T

5V,

0./

" 3
Lo S —_ 220 V.
TYPE i

I3 T T T

—0",

S

40;

Fig. 2. Schematlc diagram of the driver unit which supplies the *A” and
“B" current for all tubes

1 Type 171 tube.

1 Tone filter.

T1, Antenna coupler.

T2, 3, R. F. transformers.

C11, .00035 variable condenser.

C12, 13, Dual .00035 mfd.
condenser.

R. F. 1, R, F. 2, . F. Chokes.

Cl1, 2, 3, .1 mfd. bypass condensers.

C4, 3, 6, .01 mfd. fixed condensers.

variable

R14, Wire-wound 400
ohms.

Double mounts, for holding the re-
sistors 1’1 to 6.

Sockets.

Dials.

Brackets.

Panel.

Sub-pancl.

potentiometer,

w

[ 0 =

Neeeee @ mood
<

Fig. 1. Complete schematic dlagram of the R-71 A. C. receiver, using the new A.C. tubes
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International Radio Broadeast
Tests

Editor,

It seems to me. and [ feel sure that
you will agree, that the editor of any
radio publication has a double duty to
perform.  Ilis first duty is of course
to his readers, his second duty, it
seems to me. is to the industry itself,
Furthermore it seems to me that one is
so much a part of the other that both
interests are most identical,

Ranio FNGINKEERING ©

Itaving this in mind, it seems to me
that anything you can do for the in-
dustry. is actnally doing =omething for
your readers.

As you know, there were no Inter-
uational Radio Broadeast Tests held
this year. During the three years they
were  held more than an  ordinary
amount of interest was shown on the
part of the public and the manufactur-
crs derived o great benefit by an in-
crease in their business at a season
when business would ordinarily drop
down, Letters have reached me from
quite a number of places in this coun-
try and abroad asking why these tests
were not conducted  this year, and
whether or not there was any prospect
of their being conducted next yeur.
Most of the folks writing about these
tests, have little kunowlmlge of the
amount of work necessary for bring-
ing them about,  If the tests are to be
conducted next year, it will be neces-
sary to begin work on their prepara-
tion immediately following the trade
show in Chicago,

I believe that if the Radio Manu-
facturer's Association and the Radio
Magazine Publisher's Association, The
National Association of Broadeasters,
The Radio Corporation of Awmeriea.
The American Telephone and "Fele-
wraph Co., The Commercial Cable Co.,
The Western Union Company and The
Postal Telegraph Co., as well as the
various press hureaus ean be interested
in another week of testing, it would be
a particularly helpful proposition for
the entire industry and certainly be of
extreme  interest to ahmost every
listener in the conntry.

The individual or the organization
which will undertake the promotion
of these tests will eertainly be picking
a real job for itself or himxelf. Since
I am no longer in the publishing field.
I feel that this work is a little out of
my province and for thix reaxon, would
very much rather assist somehody else
in condueting it than attempt to do
the work myself, 1 feel sure that if

you, in co-operation with other editors
of radio periodieals. will undertake
this job, it will refleet credit upon
you, will be of interest to the publice
and certainly of very great service to
the industry ax a whole.

Arthur 1. Lyunch, President.
Arthur H. Lynch, Inc.

Mr. Lineh’s proposat aeitt certainly
slaad  consideration, 1t acill be  re-
membered that the last tests were dis-
appointing to the radio fans beeause of
cgeessive interference from radiating
receivers.  Nurcly conditions have at-
tered greatly sinee the lust test and
the number of offending receivers in
operation hare deercased,

We rwould appreciate comments on
Vr. Lynch’s suggestion.  In the mean-
time e are turning the matter orer
in aur oien minds—PEditor,

In Support of Quality

Editor, Rapio FNGINEERING ©

One of the things which T should
like to see discussed in your columus,
both by your editors and readers, is
the future trend of the radio industry
as it affects the guality of the scts,
parts and accessories offered for sale.

It seems to me that the radio in-
dustry is analogous in a great many
ways  to  the automotive industry,
They have both bad the same rapid

growth, Their problems of market-
ing are very similar and they both
show the same tendency toward a

high degree of manufacturing concen-
tration, There are of course many
other  points of  similarity  hetween
them and at least one interesting point
of radical difference,

Since there ix eomparatively little
utititarian value to radio reception. it
looks to me as though Ford merchan-
dising in radio is doomed to failorve
in a much shorter length of time thau
its failure, if it can be called a fail-
ure, became apparent in the automo-
tive industry. The day when listeners-
in were impressed by hearing squeaks
has passed and gone forever. Deople
either want good reeeption or they
dow’t want anything and consequently
won't buy anything,

But  when the American  publie
makes up its much  discussed mind
that it doex want something, there are
DPlenty of statistics available to prove
that it can and will pay for it—and
pay well!  But there is no reason to
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the public does not in-

that
large percentage of  very

shrewd  buyers, the intelligentsia’s

contrary opinion notwithstanding,

Probably the first buying considera-
tion in radio is performance, but no
American buyer ever disregards the
question of appearance in purchasing
anything. On the contrary. he insists
that anything he buys must look as
though it cost him at least as much,
if not more than he really paid for it,
=0 that his friends will be sufliciently
impressed.

I'or these reaxons I, personally, he-
liecve that mediocre sets, parts and ac-
eessories, sold chiefly on the basis of
price. are doomed to failure, and that
the market for high quality and cor-
respondingly high priced radio devi
ix steadily widening. I would be in-
terested to know what some of your
other readers think about it,

helieve
clude  a

F.C. Trimble.
The II. I Eby Manufacturing
Co., Ine,

The Importance of Specializing
Editor. Ramo ENGINEERING !

There are two factors which tend to
better our radio industry, namely. real
engineering in place of haphazard ex-
perimentation. and the use of hetter
radio parts. These two factors have
served to produce far better  radio
s¢et=, and 1 am =ure they have heen
rewarded by a growing public con-
fidence.

It ix also encouraging to note that
the jack-of-all trades is rapidly  dis-
appearing  from  radio. There are
specialists now appearing for almost
every major feature of radio manu-
facturing, There are specialists in
condensers,  specialists  in vacuum
tubes,  specialists  in  dry Dbatteries,
specialists in stornge batteries, special-

ists in B eliminators, and even
specialists  in resistors, By Dbeing
specialists—knowing  one thing well

amd doing it well-—it has become pos-
sible for far-sighted manufacturers to
do a truly good job, We have cngi-
neering technique even in small items
and it is the sum total of the research
and  the engineering  of all  these

speciatists  that has made for our
present remarkable  attainments  in
radio.

Charles Golenpaul, Sales Mapager,
American Mechanieal
Laboratories, 1ne.
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Atwater Kent Institnte Service
Course for Dealers

The Atwater Kent Mfe, Company
have carried through an excellent idea
in the line of =ervice which other
lnrge  manufacturing organizations
might well follow, They are offering
a free serviee course  todealers’
representatives right in  their own

factory =o that these men can get first
hand knowledge of Atwater Kent re-
ceivers,

The course takes from two to three
weekx and ix very thorough, beginning
with the making of minor repairs and
then following through with the more
important  repairs,  assemblies and
tests,

As a whole when the dealer’s repre-
sentatives are through with taking the
course they voice the opinion that they
are very well able to take care of any
repairs or installations which may con-
front them in the future,

The conrse ix gladly given with no
expense except. of course, the repre-
sentatives salary., traveling expenses
to and from the factory in P'hiladel-
phin. and hotel expenses while at the
factory.

Fourth Radio World's Fair
Opens September in New York
From the standpoint of everything
pertaining to wireless communication.
the fourth Radio World's Fair will set
new standards of international inter-
ext, according to the claborate pro-
gram now being arranged by General
Manager G. Clayton Irwin, Jr.

The exposition will be held in New
Madizon Square Garden. New York,
September 149 to 28 inclusive,

First of all, it will he the greatest
industrial display ever held under a
single roof, with cvery leading manu-
facturer of radio apparatius exhibit-
ing the latest products, all of them
being of vital concern to the broad-
cast listeners of not only the United
Statex but every country to which
they are exported.

In the seecond place, the foremost
scientists, engineers, professors, and
other acknowledged experts, many of
international fame, will ddeliver ad-
dressex on up to the minute develop-
ments in the radio art, and demonstra-
tions of the new wonders in thix field
will be given for the first time in
public.

Among the visitors will be foreign
celebrities to whom invitations are
now being sent.

Representatives of foreign concerns
will come from long distances, and the
diplomatic and  eonsular otlicials  of
nany eouttries will he speeial guests

In addition to the scientific delibera-
tions, there will he daily meetings of
the chief radio merchandisers of the
country,

John J. Foy Joins Polymet

The P'olymet Mfg, Corp. still main-
taining its rapid strides in the radio
industry, has established an advertis-
ing and publicity department  with
headquarters at the main otlices, 599
Broadway, New York City, The ad-

John J.
Manager of the Polymet Mfg. Corp.

Foy. New Advertising

vertising account ix still held by tHenry
Decker Ltd,

John J. Foy, tormerly of the bnbil-
ier Condenser Corp. is in charge of
the new advertizing department,  Mr,
Foy has had considerable experience
in the radio parts field, having been
connected  in both  advertizing  and
sales work along these lines, It is
hix belief that with the very substan-
tinl appropriation and the proper fol-
low up methods, o =till greater <eason
ix in store for Polymet.

K. F. Reed Appointed Sales

Manager of Federal Radio
Corporation
The  Federal  Radio  Corporation,

manutacturers of  Ortho-sonic  receiv-
ers, annmmees the appointment  of
Kenneth B, Reed ax Sales Manager,
The selection of Mr. Reed for this
important post marks one of the most
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rapid advances in a eompany which
hax  been  noteworthy for  speedy
progress since its marketing reorgan-
ization in 1925 under the leadership of
L. . Noble. Mr. Reed joined the Fed-
eral sales organization in August 1926,
HES territorial representative for
metropolitan New York,

Farm Radios Increased 126 Per
Cent Last Year

There are now 1,232,126 farms in
the United States equipped with radio
receiving sets, the Radio Service of
the Department  of  Agricnlture  an-
nonneed in the report of its past
senson’s work.

This estimmate was baxed on returns
made by county agricultural agents
throughout the country and showed a
126 per cent inerease over the 533.008
sets estimated to be on farms July,
1925,

Towa led the States with 99.990 farm
radio =ets, or an increase of 160 per
cent since 1925, Indiana was second
with 81,144, but this figure represented
an inereaxe of 377 per cent as com-
pared with the 1925 figure,

Other leading States included Mis-
souri with 77.510 setx; Nebraska with
60,7545 Illineis  with 65,8323 Ohio
with 63.448: Kansas with 62,055,

The large percentage of increase,
however, was shown in Utal, where
the number of sets was estimated at
BAOG1 as compared with S99 estimated
in 1925,

Valley Electric Company

Following the March meeting of its
Iloaml of Directors, at which Herbevt
Flder was clected  president of  the
company Lo suecced 8. A, Whitten. the
Valley Electrie Company announesd a
policy of intensive development of the
Hadio Division.,

speaking of the company’s policy
for the future, Mr. Elder made the
following statement at the company’s
loeal oflices: As one of the Pioncer
Battery Charger conceris in the ¢oun-
try. the Valley Electrie Company was
naturally interested in radio from the
beginning, and has played an active
part in its development.  In addition
to making the Valleytone Net, we are
todlay manutacturing  three  distinet
types of hattery chargers. amnd  two
sizes of power units that employ the

Raytheon Tube as a rectifyiog cle-
ment,  We helieve in the future of

radio, and we intend to share in its
fnture development to an increasing
extent,
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“ Jobbers and dealers in every sec-
tion of the country are secking stand-
ard lines backed by responsible manu-
facturers,” declared Mr. Elder.

“The trend In radio indicates that
the buying public will demand sim-
pHeity of operation in any set they
may choose. We are convinced of
that fact because of the unusual sales
reception which has been accorded the
advance announcement of our new
single control! seven-tube set.

“The sales situation,” continued
Mr. Elder, “is in sharp contrast to
the conditions that prevailed in the
industry five years ago, when l'ebru-
ary was the end of the heavy buying
season,

“ Valley distributors and dealers
have carefully regulated their stocks
during the present season by co-
operation with the Factory Sales De-
partment so that not a single dis-
tributor is at present overstocked.
This situation indicates a healthy con-
dition and makes Qumping of radio
products unnecessary. The outlook is
bright for the industry in 1927, and
the coming year will be the greatest
in the history of radio.”

Gold Seal Electrical Co. Has
New Factory

Gold Seal Electrical Co., Inc.. manu-
facturers of Gold Seal Radio Tubes,
are now getting settled in their new
factory on 15th St. near Central Ave.,
Newark. N. J, The plant is laid out in
accordance with the most approved
methods of modern factory efliciency,
providing for an uninterrupted flow of
operations from (he raw materinl to
the completed and tested tube and to
the packing and shipping departments,
Capacity with present equipment is
235.000 tubes per day and there is
ample room for expansion to accommo-
date the rapidiy growing business of
this Company. 1Its export business
alone will take a large part of this in-
creased output. The Executive offices
of the Gold Seal Electrical Co. are at
250 P’ark Ave.,, N. Y.

Showers Brothers Lift Lid Of
Radio Furniture
Recently Showers Brothers issued a
statement through their advertising
department that they were placing

The new home of the Gold Seal Electrical Co., Inc., in
Newark, g

Prest-O-Lite Company, Inc.,
Announces Sale of Its Storage
Battery Business

The DPrest-O-Lite Company, Inc.,
manufacturers of storage batteries,
acetylene gas and gas tanks, announces
the sale of its storage battery business
to a new company, The I’rest-O-Lite
Storage Battery Corporation, an In-
diana company.

The new company will continue to
operate the mammoth battery plant at
Speedway, Indiana, and because of
concentration on batteries it is con-
fidently expected that an increase in
volume will result.

F. II. Landwelhr, of Toledo, has
been elected President of the new com-
pany, J. H. McDuffce, of Indianapolis,
Vice-President, and J. B. Motley, also
of Indianapolis, Secretary and Treas-
urer. These gentlemen, with F. M.
Cobourn and F. A. Ilarrington, consti-
tute the Board of Directors.

plant No. 4 at the disposal of the radio
division. At this time there was atso
a statement made that the factories of
Showers Brothers constituted 37 acres
of tloor space. Now, this was a very
erroneous statement and Mr. W. Edw.
Showers has asked that we im-
mediately give credit where credit is
due,

It is generally understood and
known that Showers Brothers are the
largest furniture manufacturers in the
world. A recent survey of the three
factories at 1loomington, Ind., Burl-
ington. la.,, and Bloomfield, Ind., dis-
closed the fact that the entire floor
space totals 125 acres. This only in-
cludes that under roof. The 37 acres
referred to only included plant No. 4,
which is some factory in itself.

Mr. H. T. RRoberts, who maintains
the entire radio division at 914 8,
Michigan, Chicago, has made it clearly
understood that Showers Brothers
Radio Division will be thrown wiile-
open.  In other words “the lid is off™
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and the radio dealers and jobbers will
be able to obtain a service unsurpassed
by any other manufacturer of radio
furniture. There will be no lhmit set
to the amount of pieces to be turned
out,

Triangle Electrical Company in
Big Expansion Program

The phenonienal growth in the busi-
ness of the Triangle Electric Company,
has made the present quarters of this
active organization entirely inade-
quate.

A program of expansion is under
way. The first step will be removal
to greatly enlarged quarters in a fine
five-story building located at the cor-
ner of Adams and Jefferson Streets.
This location is unusually strategic
for the business as it is right in the
heart of the great new out-of-the-loop
industrial section of Chicago, and also
close to the new Union Station. The
structure will be known as the Tri-
angle Electric Building,

Buckingham One Profit Mer-
chandising

Buckingham Radio Corporation,
East Austin Ave., Chicago, announces
to the trade their new one profit plan
of radio merchandising. This plan
<hould be of interest to every distribu-
tor of radio as it makes available a
progressive and thoroughly profitable
method of merchandising. The basis
of this plan is the new six tuhe, one
dial  control Buckingham Chassis,
which can also be furnished under
private trade names.

The basis of the one profit plan is
that the set manufacturer has no
license to exact a profit on cabinets,
speakers and other material which he
does not manufacture. The condition
of the industry is snch that there is no
room for unnecessary handling charges
and profits; consequently the Bucking-
ham Corporation have formed a sales
connection with several of the coun-
try’s leading cabinet manufacturers
whereby a complete and extensive line

9=

=)

The

new Buckingham six tube,
single control recelver

of cabinets are offered along with the
new chassis. These cabinets are to be
purchased direct from the cabinet
manufacturer while the chassis comes
from the Buckingham Corporation,

Of particular appeal is the point
that the distributor, by thix method,
is able to set his own list prices, dis-
counts, etc.,, to meet the conditions in
his particular markets. This flexi-
bility is certain to result in larger
volume at better profits, for both dis-
tributor and dealer.



www.americanradiohistory.com

Radio Enginecring, June, 1927

Crosley Enters License Agree-
ment Under RCA Patents

Stabilization of the radio industry
received marked impetns today when
it became known that Powell Crosley,
Jr., President of the Crosley Radio
Corporation leader of the independent
radio manufaeturers. had entered into
an agreement with the Radio Corpora-
tion of Ameriea whereby Crosley is
licensed under many of the radio
patents held by RCA. General Electric
Co., Westinghouse Electric and Manu-
facturing Co., and the American Tele-
phone and Telegraph Co.

The agrecement entitles Crosley to the
use of more than 100 basic patents ex-
cept those covering the principle of the
super-heterdyne and super-regenera-
tion. ANl future laboratory develop-
ments of RCA and its associated com-
panies in the field of tuned radio fre-
quency receivers will be available to
him,

Overtures were made to Crosley by
RCA interests some months ago. Cul-
mination of recent litigation clearing
up the patent situation is said to have
prompted Crosley, who also controls
Amrad Radio Corporation of Boston,
and who is interested in De Forest
Limited of Canada, as a leader among
hundreds of independent manu-
facturers to take this step to bring
stability, heretofore lacking, in the
industry.

The contracts are said to provide for
a Tl4 per cent royalty based on sales.
More than half a million dollars al-
ready are said to have been paid to
RCA by the Crosley corporation.

William Brand & Company

The Willinm Brand & Company.
makers of electrical insulating mate-
rials, have moved into new offices
located at 268 Fourth avenue, New
York City.

The new location provides the neces-
sary extra space required by the ex-
pansion of the company. Increased
facilities place them in a position to
offer even better service than hereto-
fore.

Recommendations for Electric
and Radio Exhibitions

The National Electrical Manufac-
turers Association has prepared and
adopted the following recommenda-
tions for electric and radio exhibitions,
in order that such exhibitions may pro-
mote to the maximum the use of equip-
ment, with a minimum of economic
loss and internal friction. The Asso-
cintion’'s Committece on this subject
believes that these recommendations
will be of definite assistance in the ar-
rangement and administration of elec-
tric shows and exhibitions and strongly
urges their nee as guiding principles.

1. For the fullest cooperation, ex-
hibitors as a whole should have repre-
sentation in the management of the
show oqual to that of the local
management.

2. Class and nature of exhibits
should he determined by the show
management. Concessions for sale of
novelties, eandy. toys. ete, should he
prohibited as they detraet from the
edueational valne of exhibits,

3. Sonuvenirs represent waste and
extravagance of a eharaeter which the
industry is trying to prevent. They
are not heneficial in promoting the
main educational object of shows.
Their distribution at shows should
therefore he prohibited.

4, Exhibitors should not he asked
to give financial support through ad-
vertisements or in any other way to
programs and catalogues. These. if
issned. should not contain any indi-
vidual or group names other than that
of the exhibitors.

5. Passes should he issued to officers.
official representatives and attendants
of companies exhihiting. the number
to be hased equitably on the space
oceupied.

6. Exhibitors shonld have trade
tickets at one-half the regular admis-
sion price. settlement to he made on

the basis of the tickets actually
turned in at the gate.
7. The show management should

strive to make the character of the
exhibit such as will reflect credit upon
the electrical industry and at the same
time keen the expense within reason-
able limits. Anv surnlus after pay-
ment of legitimate expenses shonld be
returned to exhibitors in proportion to
the amount of space used.

R The show management shonld
have the right to discontinue and re-
move any exhibit which in its opinion
is objectionable to ecxhihitors, the
public or the industry.

9. Radio loud speaking devices of
anv deseription shonld not he used by
exhibitors unless such deviees are en-
elosed in sunitable sonnd-proof booths
or other enelosures approved by the
show management. and which will en-
tirely prevent ohjeetionable noizes and
diseord. annoying to other exhibitors.

10. ITn combination electrical and
radio shows, electrie motors. vaenum
cleaners. washing machines. X-ray ap-
paratus. spark ecoils and other devices
which tend to create electrieal and
sonnd vibrations. should not he per-
mitted to operate during the periods
of hroadeasting when radio exhibitors
are anxions to demonstrate the receiv-
ine qualities of their apparatus.

11. The exhihitors should have the
right to publish any speech. address or
other matter that is broadeast direet
from the show throngh the medinm of
anv broadeasting station.

12. For the amount paid for spaece
the show management shonld provide
the following service to exhibitors:

Insnrance against fire and theft.

Reasonable proteetion against fire
and theft.

Watchman day and night.

Clean aisles and thoromghfares (not
ineluding exhihits),

Stare hoxes and other containers de-
livered in gond order for return ship-
ment.

www americanradiohistorv com

Page 783

13. Information concerning shows in
which Member Companies are asked
to exhibit should be sent to Nema
headquarters.

New NEMA Committee

Gerard Swope, President of National
Electrical Manufacturers Association
has appointed a committee of seven
executives from prominent electrical
coneerns to investigate the situation
regarding patents in the electrical in-
dustry to determine whether some
modification of the plan utilized by the
National Automobile Chamber of Com-
merce may be made applicable to the
electrical manufacturing industry.

The Committee appointed is:
Leonard Kebler, President, Ward
Leonard Electric Company, Chairman;
A. G. Davis, Vice-President General
FElectric; A. Atwater Kent, President,
Atwater Kent Mfg. Co.; M. C. Rypin-
«ki, Vice-President, Federal Brandes
Co.; B. E. Salisbury, President, Pass
& Seymour, Inc.; Harold Smith, Gen-
eral Solieitor, Westinghouse Electric
and Manufaeturing Company; Charles
II. Strawbridge, President, Goodman
Manufacturing Company; Alfred E.
Waller, Managing Director, and
Francis E. Neagle, Legal Counsel of
the Association are ex-officio members.

At the Policies Division meeting held
in March a resolution was passed
authorizing the President to appeint
the committee whose report will be
presented to the Policies Division for
action.

C. E. Mountford Moves

C. E. Mountford, manufacturer of
the well known line of Kroblak Re-
sistors, have moved into new quarters
at 30-32 Sullivan Street, New York
City, where they have tripled their
floor space and equipped their plant
with the most modern time-savings
and cost reducing machinery.

Pearsall Co. Wholesaler for

Sparton

The appointment of the Silas E.
Pearsall Company, one of the best
known wholesalers in the country, as
distributor for the Sparton line of the
Sparks-Withington Company, Jackson.
Mich., has been announced by Harry
. Sparks, radio sales manager of the
company, who has been in New York
on business.

Betore leaving for Michigan, Mr.
Sparks gave a luncheon to the Sparton
radio distributors in the Metropolitan
area, at which a discussion of the
merchandising sitnation was freely
participated in by all those present.

Mr. Sparks led the discussion and
aroused the enthusiasm of the party
by touching hriefly on the merchandis-
ing plans which the company has for
the coming year. It was agreed that
a hig vear eontronted the Sparton line
in the Last.
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Weston Radio Set Tester
The  Weston l~‘lo('n'it-ul Instrument
Corporation, Newark, N. J., manufac-
turer of eleetrical measuring instru-
ments has  developed o Radio  Set
Tester (Model 519 for the especial
tse of the radio service man and for
use by dealers in shooting trouble,

Thix testing set will measure the
various voltages used in a radio set
both at the battery terminals and at
the tube sockets; for testing continuity
and condition of circuits, and for test-
ing the tubes under the same condition
as exists when in their sockets. It
will make all tests by using the regu-
lar batteries or battery eliminator used
in the radio set. with no change in
connections, o that no auxiliary bat-
teries are required.

The instrument mounted in this set
has three voltage ranges of 200, {0 and
8§ volts and a current rauge of 20 mil-

The
Weston
Radio
Set
Tester

tiamperes, The voltage ranges have a
resistance of 1000 ohms per volt which
means that tull seale deflection is pro-
duced with a current of one millinm-

pere.  Thix high resistance makes the
testing set suitable for testing radio
et operated either by Dbatteries or

battery eliminators,

Weighing only three pounds with
adaptors  and eables  complete,  this

tester makes an ideal instrument for
the service man and does away with
the necessity of carrying batteries for
making tests,

Ensco Direct-Drive Unit

The cone speaker unit illustrated
herewith will be found of interest to
manufacturers and set builders in that
it is of very simple and rugzed con-
struetion and responds over a wide
andio frequency range with excellent
volume. Although primarvily designed
for driving a 3 foot cone. having made
its first appearance on the market as

NEW DEVELOPMEN
s OF THE MONTH

Radio Engineering, June, 1927

The Eisler automatic tube branding machine

part of a well known three-foot cone
kit. it gives excellont resnlts on eones
ranging from 10 inches in dinmeter up.
For the larger sizes a somoewhat heavy
paper gives best results such as Al-
hambra IFonotex, whereas a very thin
light weight paper wives best rosults
for the smaller cones.

The unit is of unique construction,
having a straight bar magnet, N. N,
instead of the conventional horseshoe
type. The coil. shown in seetion. en-
circles the air gap. which may be ad-

ENSCO RRe UNIT
I TIN——

The Ensco drive unit for disc
and cone speakers, Note the
simplicity of design

Justed by means of the two lock nuts,
The armature is made of the proper
dimensions to avoid the ncecesxity of
any reducing levers, hence the term
“direct drive.” This feature is of
greater importance than one would
think in that it insures almost perfect
quality output, especially when a large
cone is used.

The unit is approximately 41/ long.
A mounting plate ix provided on the
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back making it ideal for built-in speak-
ers where a minimum of space and
cense of assembly are required.  Once
assembled, with the cone clamped to
the ~hort, rugged drive pin with the
two metal apexes furnished with the
unit, it may be adjusted to suit the
particular tube used and it need never
be touched again,  The coil is insulated
to withstand plate voltages up to 200,
%o it can be used with a type 171 tube
without an output transformer or fil-
ter.  On higher voltages a protective
device is recommended,

Eisler Tube Marker

The Eisler Engincering Co. Ine, of
T30 Nouth 13th St, Newark, N. J.,
have announced a new automatic tube
branding machine,

This machine is <imple in construc-
tion, yet the most modern machine of
it< kind on the market today. The
stenceil bltoek, whieh is made of chrome
nickel steel and heated by two small
burners, gives the baxe a clean cut
distinet brand. The depth of the im-
pression may be made as desired by
means of two adjustment nuts, one at
each end of the stencil block., The
steneil blocks are made interehange-
able,

The machine weighs ten pounds, and
covers but twenty-five square inchesx of
bench xpace. The amount of produc-
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tion depends on the skill of the opera-
tor, but 3500 a day is an approximate
output.

Shakeproof Lock Washer Co.

To meet the needs of radio manu-
facturers for a locking terminal with
winged slimks, engineers of the Shake-
proof Lock Washer Company, Chicago,
have developed a new “anti-wiggling”
hug that includes this feature, Now
clamping, soldering and locking can
be done quickly and easily—all in one
assembiy.

The new Shakeproof lock washer

This new product is constructed on
the twisted tooth principle. A series
of gnarled teeth, evenly distributed
and set on an angle reduced by pres-
sure, bite into the metal and hold per-
manently. Vibration only serves to
tighten their grip. This eliminates one
of the industry’s most serious trouhles
—Iloose eonnections—as, after these
lugs are clamped down by nuts, they
cannot loosen by wiggling from side to
side.

Complete information and free shop
test samples ean be obtained from the
Shakeproof Loeck Washer Company,
2501 North Keeler Avenue, Chieago.

Claravox Loud Speaker

Claravox Ine,, of Canton, Ohio are
now marketing a new model Claravox
speaker which incorporates some dis-
tinetive features,

The Claravox modified cone speaker

The Claravox speaker is of the
“modified cone” type and does not have
the characteristic “barrel”™ sound com-
mon to many coue speiakers,

The Claravox speaker has a self-
contained filter system whieh improves
tonal characteristics and permits the
use of any of the power tubes that are
now on the market, with a plate volt-
age up to H00.

Units ean bhe supplied with or with-
out the filter system.

Electrad Tonatrol

Electrad, Inc.. makers of radio
parts and accessories  continue  to
bring out new products for their line.

The most recent of this company’s
new items goes under the uame of
“Tonatrol,” a very efficient device for
controlling tone and volume.

In laboratory tests this new instru-
ment was found to permit an ex-
tremely delicate shading of volume,
and to make possible soft, whisper-
like music up to powerful volume with
excellent clarity of tone.

The new Electrad

“Tonatrol,” a
volume control combined with a
filament switch

The manufacturers of this instru-
ment have taken into account that it is
a panel part. They have, therefore,
made it very neat in appearance with
the outside knob of genuine bakelite.

“Tonatrol” is made in two types;
one called the standard type, and the
other Type W. 8, (with filament switch
attached).

Durham “Powerohm” Resistors

The Durham Metallized “Powerohm”
Resistor is made in two sizes—a 2.5
watt type and a 5 watt type. The &
watt units are of an overall length of
three inclies. whereas the 2.5 watt type
are of the standard approved resistor

length.

Durham ‘““Powerchm’ resistor unit.
The units are made in two sizes;
5 watt and 5 watt

These Powerohms are made of the
metallized filament that is incorpo-
rated in the Durham resistors, and the
life tests of these units have indicated
that they are capable of standing up
under heavy loads for an indefinite
length of time without deterioration or
an appreciable change of resistanee.
The "Powerohm™ is manufactured hy
the International Resistance Co.,
Philadelphia, I'n.
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Electro-Motive “Hy-Watt™
Resistors

The “ly-Watt” resistor manufac-
turcd by the Electro-Motive Engineer-
ing Corp., 127 West 17th St., New York
City is a permanent, durable resistor,
as capable of with=standing high cur-
rent loads with the same degree of se-
curity and freedom from change as the
wire-wound resistor. It is also non-
inductive,

Electro- Motive

The
12 watt resistor

The resistor unit ix formed of a com-
pact homogenous mass of special re-
sistance composition, baked at a high
temperature on a rigid insulating base
and with the surface of which it
amalgamates.

The resistor unit can be supplied ad-
justed to an accuracy of better than
19, if required.

All the resistors are electroplated at
the ends, eliminating variations of con-
tact resistance at the terminals.

The “Hy-Watt” type resistor suffers
a very small ehange of resistance with
temperature, The change is 19 de-
crease of resistance for each 32°F rise
of temperature. This compares very
favorably with ecopper, for example:
The variation in copper is seven times
greater, namely—an increase of 1%
for each 4%OF.

The resistor unit may be used with-
out deterioration even at a dull red

Electro - Motive
“Hy-Watt’ resistor
(_/I of the 6 watt type i

heat. Where the air eirculation is
zood, a power dissipation of 25 watts
per square inch may be considered a
commercial maximum. For these high
loads, the clectroplated contact termi-
nals insure arcing, whieh has been
found to cause rapid deterioration in
many types of high resistance units.
The resistance coating on these units is
a hard, durable film which is imper-
vious o moisture and substantially
unaffected by acids.

The small size resistors, having a
¢ watt rating, are supplied in resist-
ance values ranging from 30 to 200,000
olms,  Grid leaks have resistance
vahie running up to 10 megohms.

The heavy duty resistors. with a 12
watt rating are supplied in rexistance
values ranging from 100 to 100,000
ohms.
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The new V. S. L.

U. S. L. Pierce Airo Receiver

The United Secientitic Laboratories,
Inc, of 80 Fourth Ave,, New York City
announce to the trade the new
Model-B Pierce Airo Receiver chassis,

The Pierce Airo ix a six tube tuned
radio  frequeney  receiver of  latest
design and has a single, illuminated
drum type tuning control, 1t is of all
aluminum  construction and readily
adaptable to  electrifieation,  though
virtually a battery operated set. A
power amplifier tube can be used in the
last stage if dexired.

Globe “Farapak” Condenser

Blocks

The Globe Art Mfg. Co., 69 Winthrop
St., Newark, N. I, are marketing a
new type of block condenser known as
the “Farapak.” The block condenser
is of the unit construction type, con-
sisting of four or more 1 mfd. high

The Globe ‘“Farapack’ condenser block

voltage fixed condensers banked, and
secured by polished steel clamping
brackets. By use of this arrangement
it is possible to obtain any desired
capacity value in a compaet form and

one which ¢an be mounted in any
position,
Power Type Clarostat
The Power Clarostat, as with all

Clarostats, i= a one hole mounting job,
It has a threaded nipple which slips

Pierce Airo Recelver

through a 9/16 inch hole. and is pro-
vided with washer and lock nut, to-
gether with ecorrugated face to lock
firmly in position,

Many uses will suggest themselves
for a Power Clarostat, Ilowever, one
of its intended applications is for the
regulation of the tilament current in
the series-wired filaments operated on
the BH and other S5 milliampere rec-
tifier tubes of *“A-I3-C” radio power
units,

} '|.|..||'|||'.'|'ﬂ'!.
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This device is also availuble as a
fine voltage control on radio power
units, requiring a larger device than
the IIeavy-Duty type.

The Power Clarostat may be sub-
stituted for wire wound resistances in
the potentiometer bank of the largest
radio power units, so ax to obtain a
variation of voltage yet with ample
current carrying capacity to work side
by side with wire-wound resistances,

The Power Clarostat is obtainable in
several low ranges and in a Universal
Range  (200-100,000 ohms)., It will
carry 40 watts,

Radio Engineering, June, 1927

Saturn 3-way Switch
The Saturn Mfg, & Sales Co., Inc., of
48 Beekman St, New York City has
introduced to the trade a distinetive
ty¥pe 3-way switch which eontains two
complete independent civceuits and a
“off” position. The novel mechnism of

the switch is disclosed in the accom-

Details of Saturn 3.wav switch

panying  illustration. A small arm
actuates two contacts under spring
tension,

This 3-way switch ean be put to any
number of uses but is particularly
valuable for controlling A and “B”
circuits, Bakilite insulation is used
throughout,

The Saturn Mfg, & Sales Co,, Inc
has also introduced a new automatie

O

-

The Saturn Automatic Relay Switch

relay switeh designed to control the
charging of the storage “A” battery.
It is of very simple construction and
when eonnected into the cirenit will
automatically connect the Charger to
the “A” battery when the radio set is
turned off. When the radio set is in
operation the Charger is antomatically
disconnected.

TESTING OF RADIO APPARATUS

We make a specialty of testing condensers at radio frequencies

ELECTRICAL TESTING LABORATORIES

80th St. at East End Avenue

New York City, N. Y.
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For Makers of Radio Receivers,
B Eliminators, we are manufac-
turing all types Standard By-
Pass, Filter and Hi-Voltage con-
densers. also special blocks when
in quantities.

The “Farapak™ block is suitable
for most purposes, especially so.
where a safety margin is desired.
An example of the flexibility of
o Eanization to meet the de-
mands for special types may he
seen in photograph below—a fil-
ter condenser of same type with
mounting feet or terminals to fit
your exact needs.

There is a Globe Condenser usu-
ally that will fit your product;
if not. no matter how compli-
cated your situation may be, let
us assist you.

A safe type of condenser block for uni-
versal use, consisting of individual
MFD. units made in any capacity de-
sired from 4 MFD. up.

Each MFD. unit held firmly in place
by a clamping bracket ready for mount-
ing in any position.

As brackets are interchangeable, either
Type BB 11t or Type BB 356 hi-volt-
age Globe Condensers can be used in
assembling block, also the special de-
signed terminal clips on block allow it
1o be broken up in MFD. measure-
ments as required.

With all its advantages “FARAPAK"
blocks will be priced no higher than
other good blocks.

For manufacturers Blocks will be fur-
nished assembled; for radio distributors,
brackets and units packed separate to
allow a wide range of types with a mini-
mum of stock.

Twenty years of the most exacting type
of manufacturing is behind Globe Con-
densers — an experienced staff of con-
denser makers who pledge themselves to
the creed of this factory: —“To build a
product surpassed by none in quality of
materials used and in workmanship.”

For this reason every Globe Condenser is

guaranteed to perform accurately at its

given task.
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All Globe Condensers whether built for “FARA-
PAK” blocks or for individual purposes will not
be found wanting in their capacity measurements
—in fact the safety margins are so liberal in our
tests that they can be counted on to carry a load
of more than their required share.

Each condenser is labeled for its capacity with a
guarantec that it will not deviate from its uni-
formity; they are also marked with A.C. and D.C.
working voltages and tests they have passed.

. GLOBE ART MFG.CO.INC.

69-77 WINTHROP ST. NEWARKN.J.
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UNIPAC
for Power

Looking back a year to June of 1926, when Silver-Marshall
cast a bomb-shell into the field of audio amplification with
the now famous 220 and 221 audio transformers providing
the rising low frequency amplifier characteristic only now
copied, it does not seem surprising that S-M engineering
should still lead in the field of A.F. amplification.

Now S-M offers the most powerful power pack yet devised,
the amplifier stage of which develops over 50 per cent
more undistorted power output than the average 210
power pack. And the Unipac amplifier has the same
features of rising low frequency characteristic and 5,000
cycle cut-off that have made 220’s and 221’s the largest
selling high-grade audio transformers on the market —
two features to be found next season in the most advanced high-class equipment.

The power supply of the Unipac, unlike average power supplies, gives practically constant output,
and is substantially the Reservoir B unit so highly endorsed by Keith Henney of Radio Broadcast
laboratory. It furnished B voltage to any radio set and A, B, and C power to the push-pull ampli-
fier stage — power constant, unfluctuating and free from “motor-boating” and “putting.”

A Unipac added to your set provides it with the finest quality of reproduction, handling capacity
to spare, and replaces all B batteries, operating as it does directly from the 105 to 120 volt, 60 cycle,
house lighting socket. Even tho you may discard your set for a newer model, the Unipac will
improve any set you ever buy or build — will remain the last word in distortionless power ampli-
fication and B supply for years to come.

The Unipac kit, with all parts including steel chassis and case, is available in two models. Type
660 contains the most powerful of all receiving amplifiers, a push-pull stage with 230 and 231 trans-
formers, and is priced at $62.00. Type 660-B, with a slightly lower output level, includes a stand-
ard amplifier stage with 220 and 221 transformers, at $57.00.

The remarkable tone quality of the Unipac — its tremendous undistorted power output — is made
possible only through the use of the S-M push-pull transformers — the new 230 input and 231 out-
put models. They are priced at $10.00 each.

652 Reservoir B

The S-M 652 Reservoir B kit
is essentially the power sup-

o %;; gescr_ibedh byMHowag )
4 . - odes in the ay ‘‘Radio
440 Jewelers Tlme Recelver maackast”. suppllied in kit form, with punched and pierced steel
440 lers’ Ti Receiver consists of three R.F. amplifier chassis and complete ‘“5““‘“0"5:

;rt:;es ange:nd:trectorl.m:ccuﬁgtely tuned in the S-M la.boramr?es to The 652 will deliver up to 10 milliamperes at 45 volts, up to 45
exactly 112 K.C., Arlington’s wavelength, thus insuring reception milliamgeres at 90 volts, and ample current for power tubes on
of but one station at a time absolutely without interference. the high voltage tap. It is free from “motor-boating,” *“hum,’

Enclosed in an attractive copper housing, it is priced at $35.00. or other trouble. $34.50.

Silver -Marshall, Inc.

854 West Jackson Blvd., Chicago, U. S. A.
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If vou don’t hear me
its vour fault

# Bebhea.

~to thewhole world,/

This year SUPERTRON gains three years ahead
of them all — by adding to its good quality a New
Departure by a chemical process — It's a chemical
application inside the tube — It’s an unseen virtue.
A decided improvement for clarity, volume,
longer life — and good readings too —

",

Supertron cannot improve its construction — you
will concede that on sight — so it improved the
quality — you’ll never know unless you try them.

No matter whose tubes you are selling— no
matter whose tubes you expect to sell —even
Supertron as was — no matter what you think of
anybody’s tubes, good, bad or indifferent, we say
Try Supertrons. ‘

.

For the sake of your family — for your own sake
— for the sake of your business, your customers
and your profits — by all means Try the New
Dcparture Supertrons by a chemical process.

b z=s=zozhy

=3

Come on all good jobbers and manufacturers —
ask for as many samples as you like with a
privilege to return the goods — Competitive tube
makers are also welcome — yes, the whole aorld.
Dealers should insist on a similar proof through
their jobbers — Do it noac.

A complete line of all types including the Super-
theon Rectifier — an &5 mil. gas filled tube.

SupPerTRON MFG. Co., INc.,
Hoboken, N. J.

Export Dept.—220 Broadway. N. Y. C.

And then we will tell you about the Cage s U P ]E R |I R @ N

Antenna — By Supertron. What a sur- —r L It o I T = =
rise you're going to get—and a good # 1 -
;ro fit )too. gome 1o 8 The Foremost IndependentTube’ln cdmerica
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ELP!

—When vou need it, remember that
Radio Engineering maintains an
INFORMATION SERVICE
for
DEALERS
DISTRIBUTORS

MANUFACTURERS
PROFESSIONAL SET BUILDERS

in addition to covering comprehensively,
You will probably want the each month, the technical and industrial

developments as they apply to the business
JOllFl‘y TEIIZZPCI){R;'II‘ ANUS:\I—II?)I;:YE{ of Radio Manufacturing and Distributing.

A production manager wishes to learn about sources
If so, fill out the coupon below of supply.

; e ew . . e : .
and take advantage of the n A designer wishes some special information to help him

TWO YE A R meet a problem.
A dealer wishes technical information to help him in his

Subscription Rate selection of lines.

A professional set builder wants dope about a new circuit
or system.

of
$3 OO RADIO ENGINEERING usually has this information
L] available at a moment's notice. "If not, the information
is obtained from the proper source and passed on to

Note: This rate is available only to the person interested.

Manufacturers, Distributors, Dealers . .. . . .
(and their employees), professional set Subscribers are invited to avail themselres of this service

builders and educational institutions.
Note—Radio Engineering is not sold on newsstands—only
by subscription. The coupon below is for your convenience
Future Issues will cover
Standardization, Testing, Produc-

tion, Financing. :
_— " RADIO ENGINEERING MAGAZINE, Ine.

Installing amplifying systems, | 52 Vanderbilt Ave, N. Y. C.
house wiring, power supply. : Enclosed find check—money order— g}'o: ;ggg for which send me

{ copy of JULY R.M.A. SHOW NUMBER FREE and Radio Engi-
Short Wave Developments. t meeting for lé z:::’s commencing with Augut, 1927,

l 'y

I Name ............oillL, Street ........... ...l
More material on Tuned Double : City o e State ...
Impedance—New systems of elec- | y )
trification. . . Please Check Below

am a

I

1 Dealer .......................... Mechanic ,................. ... ...
Complete' review of important Jobber ........... ... .. ..., Manufacturer ................. ...
construction developments each 1
month as they appear in the con- | Engineer ........................ Prof. Set Builder......... ... .. ..
sumer magazines and as they are : Anything Else..... ... i i i
released by the manufacturers. il

]
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- MILESTONES
of
PROGRESS

The NATIONAL
COMPANY, INC.
has moved to larger
quarters four times
since it was estab-
lished in 1914. These
moves may be lik-
ened to milestones in
its progress. The
new Malden plant
marks the latest.

THE NEW MALDEN PLANT
of the NATIONAL CO., INC.

May 17, 1927, the NATIONAL COMPANY INC.,
having outgrown its building at Cambridge, moved
to its new plant in Malden, Mass., a modern manu-
facturing establishment with three times the clear
floor space of its former factory — an abundance of
light and air, and ample land for future growth.
Thus equipped with new facilities NATIONAL
COMPANY can move forward with quantity pro-
duction of its NATIONAL TUNING UNITS,
VELVET-VERNIER DIALS, B-POWER SUP-
PLIES, IMPEDAFORMERS, POWER AMPLI-
FIERS and CHARGERS.

Write for latest price sheet No. E-121-J, and be sure to see
us at the R.M.A. Show, Chicago, June 13-18.

NATIONAL
Tuning Units New Type

A new and unusually compact 214 or 5

ampere battery charger, silent, long lived with Girder Frame, EQUITUNE Con-
3:3 csl:)arefiicient that it automatically tapers ‘{,‘Esl:’rj'lEI{LII)‘FA“{’SN:I,E‘DM__VELVET'
ge: Official Browning-Drake
NATIONAL DUO-RANGE CHARGER R. F. TRANSFORMERS and COILS
Price—$10.00 without tubes BD-1E—$10.75 BD-2E—$§14.25
Raytheon “'A™ Cartridges (two required) $4.50 each Peduct 50¢ for dials twithont lighting,

BE SURE YOU GET THE GENUINE

— N R R
1 | @ N /A\
RADIO PRODUCTS

NATIONAL COMPANY INC.,, W. A. READY, PRES., MALDEN AND CAMBRIDGE, MASS.

=
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For All
Power Work

pot. P

12 Watts
These units do
not deteriorate
orchangeinre-
sistance value.

EL MENCO

~WAIT

TRADE MARK

HEAVY DUTY
RESISTORS

For best results with Raytheon und
other power circuits you must have
permanently accurateresistors capa

ble of carrying heavy loads without
changeordeterioration,"HY-WATT

Heavy Duty Resistors dissipate up
10 12 watts.

160500~ 1000—2000—5000 ohms $1.25

10.000—25,00—50,000 ohms $1.50

Are Standard Equ1pment on 100,000 obims $2.00

Write for full details and literature
onElMencoGridleaks and Resistors

Well Known Receiving Sets Etcctro-Motive Engincering Corp.

127 West 17th St. New York.N.Y.

1. They increase saleability of the set at a -
relatively small cost.

2. Radio buyers readily see their advantages
over |)imling posts,

3. They insure positive coniacts, and instant
inrertion or removal of cord tips,

4

. Heavily nickel-plated and ingenious in

PR
n. they make every set more atirace-

- e . he Am-
5. The most np-to-date conneetions for bat- plion Unit
tery leads. acriale. ground wires. lond hi“‘t” any
aker. ote set to give
speaker. cte. its best per-
lormance.

TO DEALERS
Union Radio Tip Jacks sell fast and profit-
ably at 25¢ a palr Feature this Item—fans
need many pairs of jacks for input and out-

put leads. An addition to your

Firmly grip all wires from No. 11 to No. 24 B & S

f 11 1 T A (S dard e
85 s e fon all panely,” Type & (Standard) technical staff— Free!

cabinet walls and partitions from 5 16” to ', thick.

Type C (Standard) for panels up to '+ thick. Packed . . .

in self-selling cartons of 1/12. 1, and |} gross pairs. HE SCrvices of our englnCCI'lng depart—
7 ment and research laboratories are

at the disposal of set manufacturers with
reference to the matching of the repro-
ducing unit to the set.

INDENTIFICATION T AG~ We have been given numerous oppor-
Hard red fiber ovals marked with proper identifications tunitics to demonstrate thC usefulness Of
of battery connections, such as A—. B—, B 67, B 90, . N .
etc.  Prevent shorting battery or blowing tubes, this service and will be glad to cooperate
Prced100, At Crer ol oo rice g, with you in any way whatever
TO ALL BRANCHES OF THE TRADE -
Send for illustrated circular and samples of these fast THE AMPLION CORPORATION OF AMERICA
selling radio products. and details of our attractive Suite W, 280 Madison Ave., New York City
proposition FThe Amplion Corporation of Canada Ltd., Toronta
UNION~RADIO~CORPORATION | PPRI———
124 ~ SUS SEX ~ AVENUE « NEWARK~N.J G QE
NEW~YORK=* OFFICE *~ 4O-EAST-34™ +STREET. | aag{ A N 9-&—
d,
L)
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Hiler Double Impedance
Tuned Audio Amplifier

Special Offer!

Complete, guaranteed
three-stage amplifier—
ready to operate

142

$29.50

List Price —

To den.onstrate the clear, musical, realistic tone quality of
the new Hiler system of tuned double impedance audio
amphfication. we offer dealers and set-builders the oppor
tunity to purchase this compact three-stage amplifier, size
77 x 81.". at the special price of only $14.75-—50% off list.
Designed i accordance with specifications of E. E. Hiler,
inventor ot the system Llicensed under Hiler patents.
Satisfaction guaranteed or your money back.

Only a limited
number ava lable at this price.

Mail your order

$9.00

List $18.00

Tuned Double Impedance Couplers

Set of 3 units, with instructions

K.H. Radio Laboratories, Inc.

Kenneth Harkness. Mem. 1. R, E.
Pres. & Chief Engineer

181 Sullivan Street
New York, N. Y.

Page 797

NEW AERO COILS

TUNED

DOUBLE IMPEDANCE
Giving
Rising Characteristics
on Low Frequencies

T71

— L
—

1
4
T B E———

—“NEAUONDOZ

NIT

50 10 40 800 900 300 6W0 12800
Voltoge Amphificotion - One Stage

A curve flat from 130 to 10.000 cycles and
rising between 150) and 30 cycles offsets the
falling characteristics of loud speakers and
output circuits. A sharp cut-off below reso-
nant peak prevents motor-boating. Four
times power output feature retained. Nat-
uralness as well as clearness is result of ac-
curate laboratory research on loud speakers
and double impedance amplifiers. Combina-
tions of tuned and untuned stages can be
made to fit any condition thus producing
straight line results as you hear it.

]
]
]
that you I
hat y shouldknowabout: EEEEEEEEEN
i
[l
InterChangeable Licenses for the use of the DOUBLE
Coil No. O IMPEDANCE System are being issued
- . to a limited number of established
A new coil for use in the AERO manufacturers — Infringers  will . be
Interchangeable Low Wave Tuner prosecuted under Patents 1589692 and
.]\"l' Range 13 to 294 meters. 1615224. (Other patents pending.)
This 1+ the most efficient induct-
ance this low barrel.  Price. ; Demonstrations may be arranged by
$4.00 Code No. INT.0 appointment
Interchangeable B B B E EERaEaunNn
Coil No. 5
Normal range 233 to 530 meters. . .
Range can be increased to 72§ Dealers and Distributors:
meters by using 0001 Sangamo )
fixed condenser across the rotar Leading Manufacturers throughout the industry
and stator of the .00014 variable are using Double Impedance Audio Amplification
condenser. This covers Airplane in their 1927 sets and construction kits.
to Airplane. Land to Airplane. and Ship to Shore (Great . ladl Iy h " ¢
Lakes. Atlantic and Pacific Oceans) bands. Price..$4.00 We will gady supply you with a list of cur
licensees. A limited number of additional licenses
. will be issued to established manufacturers. Dem-
Be sure to specify AERO Coils for best inductance coil onstrations may be arranged by appointment.
performance! N
AERO PRODUCTS, Inc. A R
RODU HILER AUDIO CORP.
1772 Wilson Ave., Chicago, Ill. 10 Argyle Terrace, lrvington, N. J.
b e e e e 4

wwWwW americanradiohistorvy com


www.americanradiohistory.com

Page 795

Radio Engincering, June, 1927

WIRE—

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

John A. Roebling Son’s Co.
Trenton, N. J.

SHIELDING
TERMINALS—ANGLES—DIES

METAL STAMPINGS
TO ORDER

Our Battery of Automatic
w Presses assures quick serv- 4
ice—economy in  cost—
engineering accuracy.
MAY WE QUOTE YOU
15 ON YOUR WORK?

F. R. ZIERICK MACHINE WORKS
6-8 Howard St., Dept. R. E. New York City

38

-

-

, n(}f' Approved By
)

Radio Engineering’s

| ;lx*.r__ S Testing
() j/fl - _ll Laboratories
r a9 r
Adjustable Brackets (45° to 90°) 1
Adjustable - - - - - $1.25 a pair i
Non Adjustable - . - 1.00 a pair :
BRUNO RADIO CORPORATION 1
40 Payntar Ave., Long Island City, N, Y. :
Cardwell Condengers [
“THE STANDARD OF COMPARISON?” _:i
81 Prospect Street, Brooklyn, New York 2:

PoLK'S'REFERENCE Book
and Mailing List Catalog

Gives counts and prices on over 8.000
different lines of husiness. No matter
what your business. in this book you
will find the number of your prospec-
tive customers listed.

Valuable information is also given as to I

how you can use the malils to secure
orders and fnquiries for your products
or services.
Write for Your FREE Copy

R. L. POLK & CO., Detroit, Mich.
Largest City Directory Publishers In the World

Mailing List Compilers—Business Statistics

Producers of Direct Mail Advertising

e L L L L L L LT T A ————

e

-

Dealers and Professional

Set Builders

We mect competition. Our
prices are the lowest wholesale
prices obtainable anywhere.

If you can buy cheaper from any
other wholesale mail order house,
we will meet the lower price if
you will furnish us with the
name of the concern together
with the page number of the
catalog in which the lower price
i1s quoted.

In comparing prices be sure to remem
ber that we akow an additional 3% cash
discount if remittance accompanies order.

Allen~Rogers

I'nlcorar pooaxate d
‘Hit Headguarter 4
118 East 284 5¢., e

Heork NV 1

T T ———
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re= 1
9 DEPENDABLE
° !
Light Reading | |
[ ]
Suggestions TUNED
> DOUBLE IMPEDANCE UNITS
Summer Months | |
_____ e | i The The
- i Ultimate Ultimate
Let RADIO ENGINEERING assist, in % in
when vou are adding to vour Tuned A.F. [ ., Tone
i i , Amplifiers uality
Technical Library. mplifie ahm Quality
(See offer at foot of this advertisement) 4
Licensed under Miler Patents
~ r: H : R The Muter Tuned Double Impedance Units rep-
T hCO!‘y of lbratmg SySth‘lS and resent finest workmanship and appearance in this
Sound remarkable system of audio amplification.
By Irving B. Crandall. ... ... #5.00 i
Member of ‘l eclical Staff. Bell Telephoue : LESLIE F. MUTER COMPANY
Laboratories, Inc. : 76th and Greenwood Ave.
]
Wircless Pictures and Television :‘ cHieaGo - - s - s TREINOIS
By J. Thorne Baker......... $2.50 : i "
Practical Radio Construction and o
Repairing AXL E
By Moyer and 1lostrel. .. .. .. #2.00 e RADIS
rapPACY poTucTy
Thermionic Vacuum Tube Radio
v an der Bii as .
By Vander Bipl. .. .......... #5.00 Convenience Outlets
Radio Engincering Principles
By Lauer and Brown........$3.50
Elements of Radio Telephony
By Ballard ............... .. $1.50

Principles of Radio Communication
By Prof. J. H. Morecroft

{Temporarily out of print. A new edition will

he ready July 15th, at which time the price will be
announced.)

Note: Your subscription, or the renewal or
extension of your subscription saves $1.00
toward the purchase price of any of the ahove
publications.

Just add $1.00 to the price listed opposite
the hook desired. Send check or Money Order
to Ravto ExcixeeriNg, 52 Vanderbilt Ave,,
New York City. and you will receive a full
year’s subscription to Rapto ENGINEERING and
the book (postpaid) by return mail.

Bring radio reception to any room in the house
with Yaxley Radio Convenience Outlets. Place
the batteries in the basement, closet or any-
where out-of-the-way and bring all wires from
the outlet to the set in a neat handy cable.

These Outlets are easily installed. Fit any
standard switch box.

Here is a chance for the set builder and dealer
to increase sales and profits—a chance to step
right in and demand your share of building
profits by handling and recommending Yaxley
Radio Convenience Outlets.

No. 135—For Loud Speaker ......List, $1.00
No. 137—For Battery Connections.. List, 2.50
No. 136—For Aerial and Ground..List, 1.00

Send today for complete information and wiring

- R diagrams.

YAXLEY MFG. CO.
Dept. Q-9 So. Clinton St., Chicago, Il

wwWwW americanradiohistorvy com



www.americanradiohistory.com

Page 800 Radio Engineering, June, 1927

MANUFACTURERS

AAAAAAAAAAAAA AL LA AAAARALARRALRR A R ]2

644 CASS STREET
! I ' CHICAGO
A U R A new modern sixteen story

glﬂ fireproof hotel—one of the
announces a

beauty spots of Chicago—in
NEW

the heart of the fashionable
ST near north side—
f ,  close to the Lake—
Automatic Relay Switch el
(Manufacturers’ Model) iy B I:'.'
L

Lincoln Park, QOak
Street Beach and all
outdoor sports for
which this city is

For all types of sets from 3 tubes up. A

voltage drop of less than .2 volts on a

6-tube set. Saturn quality construction

thruout. (Trade models in attractive

famous.
casings.) 7
S

»

Just a five
minute walk

to the Loop

Busand surfacetrans-
portation are imme-
diately available. No
expense or effort has
been spared in mak-
ing Hotel Cass the
most luxurious, richly
furnished hostelry
in the entire middle
west. Make yournext
visit to Chicago
doubly pleasant by
partaking of Hotel
Cass hospitality.

Manufacturers are invited to communicate with
us concerning their requirements. Samples and
cost-cutting quotations on request. Send specifica-
tions when special equipment is required. JACKS,

SWITCHES, PLUGS, CONNECTORS, SOCKETS, :
RELAYS. 210 Rooms with Bath
all with outside exposure

RATES
$2.25 to $2.75 per day, shower bath
$2.75 to $3.50 per day, tub bath
Double $3.50 to $6.00 daily

(Weekly $15.50 and up.) Monthly
rates on request

THE SOCKET FDR MANUFACTURERS
Particularly  adapted use on Power Devices TOGGLE SWITCH —
due to solid l:alu-llua 'xm-ldim. between pron¥s.  Double wiping contact
\av.e: ag.sembh time—dec < shipping weight.  small — compact “an

osts  lesws—AND 18 R RICALLY MORE  not get out of order
H-HCII-\T due te the nimum  amount ot

-

For Reservations

nictal use‘du o i
i.nulne kelite—ome ot iw h monnting, write
SHORT JACK No. | (at
left)— ome ‘lnoh |I‘a:e: H. G&PHILLIPS
moy K pruss,  nie H ana
pha phn.nhnr lnun‘ Lo .
sl" 1n hric  backed /
4 nml‘a:n'n‘.n \\_ /

el
(Ac ual S

POWER TOGGLE
SWITCH (at rishn)
For power wets. Eli
mnatars, Chargers, o
pact, rugeed. Quiek
make and break aetion
Ul I..uh Insp. 34 1254
=1A-250v. (Actual Size.)

The Saturn Mfg. and Sales Co., Inc.

48 Beekman St., Dept. R.E., New York, N.Y. AAAAAAAAAAAALALALAAAAMAMAAAAAA AdAAARARALLL
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PICTURES and CLAIMS

Will Never Convince You!

SAMPLES for Your
Experimental Sets Will

Write us for the parts
you want to try.

Sales representatives
all over the country

Our Motto

“PRECISION PARTS”

Wireless Radio Corporation
41 Varick Ave., Brooklyn, N. Y.

Copper Shielding

Gives better reception
—closer selectivity and

finer tone quality.

Sheet copper combines
higher conductivity
with easy working

qualities.

COPPER {»° BRASS
RESEARCH ASSOCIATION
25 Broadway — New York

The Contact
Radio Relies On!

Wherever a sure, safe and fool-proof
connection is necessary radio engi-
neers rely upon E B Y Binding Posts
to do the job.

If you are building a famous circuit — Hammar-
lund-Roberts, Infradyne, Cockaday L.C. 27 or any
one of many others you will find EBY Binding
Posts specified. Likewise eight out of ten of the
radio receivers manufactured are E BY equipped.
Such acceptance is the result of experiments dat-
ing from the beginning of radio. We will gladly
furnish complete information upon request.

The H. H. EBY MFG. CO., Inc.,
4710 Stenton Ave., Philadelphia, Pa.

EBY

BINDING POSTS

BOOTH 7 memnen RADIO SHOW
GRS

-
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Buyers Directory of Equipment and Apparatus

Readers interested in products not listed in these columns are invited to tefl us of ]
! their wants, and we will inform the proper manufacturers.
| Information Bureau.
Addresses of companies listed below, can be found in their advertisements—see
‘ index on page 806.

Address Readers’

| = )
ADAPTERS: COILS, INDUCTANCE: United Scientitic Laboratories INSULATION, MOULDED:
Bakelite Corp. Acro P’roducts, Ine. Wircless Radio Co. Bakelite Corp.
Carter Radio Co. Rrune Radio Corp, X-I. Radie Laboratories. General I’lastics, Ine
5 Westinghouse F Mrx, Co
]l:.‘lil:m::r:um‘l’n:;fii.h Cn.n] o CONNECTORS: estinghous i
Cp 5 N B
AERIALS, LAMPSOCKET: e Ll Saturn Mfg. & Sales Co. JACKS:
Dubilier Condenser Cerp. 9 Aurora Elee. (o
National Co. CONTROLS, ILLUMINATED: A SR
AMMETERS Silver Marshall. Ine. Martin-Copeland Co. (ar‘-tor Rn;l o Co.
Tewell Klee, Inst. Co COILS. MAGNET: National Co. Plectrad. Tne.
e Py N : saturn Mfg. & Salss Co.
Westinghouse Elee. & Mfg. Co. Acme Wire Co. COPPER: Union Radio Co.
Dudlo Mfg. Co. Copper & Rrass Research
AMPLIFIERS, RESISTANCE: lrvivlu:ton . Varnish and In- Ass'n. JACKS, TIP:
sulator Co.
QR RIS 1S CURRENT CONTROLS, AUTo.  (arter Radio Co.
Die Jur Products Co. COILS, RETARD: MATIC: Union Radio Co.
Elcetrie-Motive Eng. Co. Aero I'roducts Co. Radlall Co. . B,
Polymet Mfg. Co. Hammarlund Mfg. Co. KITS. LOUDSPEAKER:
DIALS: Fugineers Serviee <o

ARRESTERS, LIGHTNING:
Bakellte Corp.
De Jur P’roducts Co.
Jewell Elee. Inst. Co.

BASES, VACUUM TUBIE:
Bakelite Corp,
Zierick Machine Wks.

BATTERIES, DRY:
National Carbon Co.

BINDING I’OSTS:
Bakelite Corp.
Eby. I1. I3, Mfg.
X-L Radio Labs.

Co.

BRACKETS, ANGLE:
Zlerick Machine Wks.

BRACKETS, SUBIANEL:
Bruno Radio Corp.

BRASS:
Copper
Ass'n,

and Research

CHOKES, AUDIO FREQUENCY :

Irvington Varnish and 1In-
sulator Co.

National Co.

CHOKES, RADIO FREQUENCY:
Cardwell, Allen D., Mfg. Co.
Nilver Marshall, Inc.

CHOKES, B ELIMINATOR:
Dongan Elec. Mfg. Co.
General Radio Co.

Irvington Varnish
sulator Co.

Modern Elec. Mfgz. Co.
National Co.

and In-

CLAMD'S, GROUND:
Aurora Eleetrie Co,

CLIPS, SPRINGS:
Aurora Electric Co.

COILS, CHOKE:
Dudlo Mfg. Co.

COILS, IMPEDANCE:
Dudlo Mfg. Co.

= =

COILS, SHORT WAVE:
Aero Products Co.
Hammarlund Mfg, Co.

COILS., TRANSFORMERK:
Dudle Mfg. Co.
Irvington Varnish

sulator Co.

CONDENSERS, BY-PASS:
Concourse Elee. Co.
Dubilier Condenser Corp.
Glube Art Co.

I'olymet Mfg. Corp.

and In-

CONDENSERS, FILTER:
Concourse Elee. Co.
Dubilter Condenser Corp.
Glabe Art Co.

Pelymet Mfg. Co.

CONDENSERS, FIXED:
Amsxea Products. Ine.
cardwell, Allen D, Mfg. Co.
Concourse Elee. Co,
Dubilier Condenser Corp.
Electrad. Inc.

Globe Art Co.
Micanmold Co,
T'olymet Mfg. Corp.

CONDENSERS, MIDGET:
Amsco I'roducts. Inc.
Cardwell, Allen D, Mfg. Co.
Hammarlund Mfg. Co.

CONDENSERS, MULTIPLE:
Amsco Products. Ine.
Cardwell, Allen D, Mfg. Co.
Hammarlund Mfg. Co.

United Sclentific Laboratories.
Wireless Radio Co.

CONDENSERS, FIXED TRANS-
MITTING:

Dubilier Condenser Corp.
CONDENSERS, VARIABLE
TRANSMITTING:
Cardwell, Allen D, Mfg. Co.
Hammarlund Mfg. Co.
CONDENSERS, VARIABLE:
Amsco Produets, Inc.
Bruno Radio Corp.
Cardwell, Allen D, Mfg. Co,
Ilammarlund Mfg. Co.
National Co.
Silver Marshall, Ine.

Bakelite Corp.
Bruno Radio Corp.
Eby. H. H, Mfg. Co.
General Plastics. Inc.
Martin-Copeland Co.
National Co.

DIALS, VERNIER:
Martin-Copeland Co.
National Co.

ELIMINATORS, B BATTERY:
American Transformer Co.
Dongan Elec. Mfg. Co.
Martin-Copeland Co.

National Co.
Paragon Eleetrie Co.
Silver Marshall, Ine.

ELIMINATORS, UNITS FOR:
Dongan Elec. Mfg. Co.
I'aragan Eleetrie o,

FILAMENT CONTROLS, AUTO-

MATIC:
Radiall Co.

FOIL:

U. 8 Foil Co.

GALVANOMETERS:

Jewell Elec. Inst. Co.

GRID LEAKS:
Amsco Products. Inc.
De Jur Products Co.
Dubilier Condenser Corp.
Electrad, Inc,
International Resistance Corp.
Lynch, Arthur 1. Co.
Micamold Co.
Polymet Mfg. Corp.

HEAD SETS:
Bakelite Corp.

HORNS, MOLDED:
Bakelite Corp.
IMPEDANCE TUNITS, TUNED

DOURLE:
K. Il. Radio Laboeratories,
Muter Leslie Co,
Paragon Electrie Co.

INDUCTANCES, TRANSMIT-
NG
Aero Products, Inc.

INNTRUMENTS, ELECTRICAL:
Jdewell Elee. Inst. Co.

KITS, RECEIVER:
Allen Rogers Co.
Bruno Radio Corp.
Donle-Bristol Corp.
Silver Marshall. In
United Scientific Laboratories.
(Y’ierce-Aero)
KITS, SHORT WAVE:
Aero Products. Inec.

KITS, TESTING:

Jewell Klee. Inst. Co.
KITS, TRANSMITTING:

Aero Products, Inw
KNORBS:

Bakelite Corp.
LACQUER:

Egyptian Lacquer Co
LABORATORIES:

Electrical Testins Labs.
LEAD-INS:

Mucher, J. I

LOCK WASHERS:
Shakeproof Lock Washer Co.

LUGS:
Mucher, J. I,
Zlerick Machiue Wkas.

MAGNETS, SPEAKER:
Bullens, D. K. Co.
METERS:
Jewell Elee. lnst. Co.
Westinghouse Pl & Mfg. Co,
MOUNTINGS, REXISTANCE:
Mucher, J. J.
NAME PLATES:
Crown Name Plate & Mfg, Co.
NUTS:
shakeproof
PANELS, COMI'OSITION:
Bakelite Corp.
Westinghouse Elee
PANELS, METAL:
Crowe Nameplate Co.

1ok Washer Co.

& Mfg. Co.

I"APER, CONE SPEAKER:
Seymour Co.
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PLUGS:
Bakelite Corp.
Carter Radio Co.
De Jur Prodnets Co.
Polymet Mfgz. Co
Saturn Mfz. & Sales Co.
Yaxley Mig e

POTENTIOMETERS:

Amsco I'roducts. Ine.

Carter Radio Co

Eleetrad. Ine.

Federal Radio Corp.

Micamold Co.

United Scientilie Laboratories.
Ward Leenamt Eleetric Co

RESISTANCES, FIXED:
Amsco Praducts, Inc.
Carter LRadie Co
De Jdur Products Co.

Iiteetrad, Ine
Muter. Leslie 1. €o

Electro-Motive Eng. Corp.
International Resistance Corp.
I.ynch, Arthur IH. Co.
Mieameld Ce

Polymet Mfgz. Corp

Ward Leonard Eleetrie Co,

RESISTANCES, VARIABLE:
American Mechanieal Labs.
Amsco Products, lac.
Carter Radio Co.

D¢ Jur Products Co.

Eiectrad, Inc.

Electre-Motive Eng, Corp.
tederal Radio Corp.
International Resistance Corp.
Polymet Mfy. Corp.

Ward Leonarnd Electric Co

RHEOSTATS:
Amsco Products. Ine.
Carter Radio Co.
De Jur Produects Co.
Polymet Mfg. Corp.
United Scientific Laboratories.
Wireless Radio Co.

SETS, RECEIVING:
United Scientific Laboratories.

SHIELDING, METAL:

Copper and Brass
Assn.

Crowe Nameplate Co.
Zicrick Machine Wks.

SOCKETS, TUBE:
Amsco Products.
Bakellte Corp.
Eby. H. II. Mfe. Co.
Saturn Mfg. & Sales Co.
Yaxley Mfg Co

Rescarch

Inc.

SOLDER
Chicago Sollder Co. (Kester).
Westinghouse Flee. & Mrg. Co
SPEAKERS:
Amplion Corp. of America
Lngineers Service Co.
STAMPINGS, METAL:
Zierick Machine Wks.

STRIPS, BINDING POST:
X-L Radio Laboratories.

SUBPANELS
Bakelite Co.
Westinghous

SWITCHES
Aurora Electrie Co
Carter Radio Co.
Saturn Mfg. & Sales Co.
Yaxley Mfg. Co.

Elee, & Mfg. Co

TESTERS, B-ELIMINATOR:
Jewell Electrieal Inst. Co.
TESTERS, TUBE:
Jewell Elce. Inst. Co.
“TESBTING INSTRUMENTS:

dewell Elec. Inst. Co.
Westinghouse Elee. & Mfg. .Co

TESTING KITS:

Jewell Elee. Inst. Co.
TESTING LABORATORIES:
Electrical Testing Labs.

snn Flower Radio Co

TRANSFORMERS, AUDIO:
Dongan Elec. Mfg. Co.
Federal Radio Corp,
Hiler Audio Co.

K. lf. Radio Laboratories.
Muter, Leshe Fo Co,
Paragon Elee. Co.

Rilver Marshall Ine.

Walker, Geo. W, Co.
Wireless Radio Co
TRANSFORMERS. B-ELIMIN-
ATOR:

Dongan Elee. Mfsx.
Hiler Audio Co.
K. Il. Radio Laboratories.
I'aragon Elec, Co.

Silver Marshall. Inc.

Co.

FILAN

()ll MERS,
NG

Dnngnn Elee. Mfi. Co.

TRANSFORMERS, OUTPUT:
Dongan Elec. Mfg. Co.

TRANSFORMERS, POWER:
Dongan Elec. Mfx. Co.
Hiler Audio Co.

National Co.

Silver Marshali, Ine.
TRANNFORMERS R. F.,
TUNED:
Cardwell, Allen D. Mfg. Co.

TRANSFORMERS,
TUNED:
Dubilier Condenser Corp.

K. F, UN-

TUBES, RECTIFIER:
Dunle-Rristol Corn.
Universal Elee. Lomp Co.

TUBES, VACUUM:

Donle Bristol Corp.
supertron Co.
Universal Bleetrie Lamp Co.

UNITS, SPEAKER:

Awmplion Corp. of America.

VARNISH INSULATING:

Irvington Varnish and In

sulator Co.

VOLTMETERS, A, C.;

Jewell Elee. Inst. Co.

Westinghouse Blee. & Mfg. Co.
VOLTMETER, D, C.:

Jewell Elee. Enst. Co.

Westinghouse Elee. & Mfg. Co.
WASHERS:

Shakeproof Lock Washer Co.
WIRE, ANTENNA

Artme Wire Co.

Dudlo Mgz, Corp.

Roebling, J. A, Sons. Co.
WIRE, BARE COPPER:

Meme Wire Co

Dudlo Mfg. Co.

Roebling, J. A.. Sons, Co.
WIRE, COTTON COVERED:

Avtne Wire Co,

Dudlo Mtg. Corp.

WIRE. ENAMELED COI'PER:
Dudlo Mfg, Corp.
WIRE, LITZENDRAHT:

Aeme Wire Co.
Dudle Mfg, Corp.

WIRE, PIGTAIL:
Dudto Mfg. Corp.

WIRE, SILK COVERED
Dudlo Mfg. Corp.

WIRE, TINNED COPPER:
Acme Wire Co.
Dudlo Mfg. Corp.
Roebling. J. A. Sons, Co.

.

Puge S5

"RESISTORS
T yeoA

That safely meet
all requirements

For power amplifiers and battery elimi-
nator circuits such as the Mayolian 17
and 210, the Amertran and Silver
Power Packs and the Thordarson 171
and 210, Lynch Heavy duty, wire-
wound resistors are now available in
various tapped combinations.

Tapped resistors may be had in any
resistance value with any number of

taps on special order.
Rl 1111
#

-

TAPPED HEAVY DUTY RESISTOR

These tapped units are made to rigid
specifications and tested to insure suc-
cessful operation.

Where high voltages are to be used in
power circuits, ordinary resistors are
unsatisfactory. For such usage spe-
cial, heavy duty, wire-wound resistors
such as the Lynch Type “P” heavy
duty, wire-wound resistors should be
used.

The stock sizes of Lynch resistors for
this purpose have been carefully se-
lected to meet the ordinary require-
ments of the average circuits.

HEAVY DUTY RESISTOR

An idea of the conservative rating and
margin of safety allowed on these re-
sistors can be gained from the fact
that a Lynch Heavy duty resistor rated
at 10 watts withstood successfully a
500-watt test at the Raytheon labora-
tories.

We invite you to write for our booklet
fully explaining the proper use of Re-
sistance in Radio.

ARTHUR H. LYNCH, Inc.
General Motors Building,
1775 Broadway, at 57th Street
New York, N. Y.
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PARAGON O

Reg US Poc OFF.

5 Before You Build
\ Investigate Paragon Amplification

Again Paragon Pioneers with the Paragon Double
Impedance Aniplification System.

Every radio engincer looking for quality amplification
with every note true to life, shonld investigate Para-
gon products—Double Impedance Units, single and en

. bloc; Paragon Output Filters; Paragon A, B. C-Socket
3. Power; and Paragon Radio Receivers power operated.

PARAGON ELECTRIC CORPORATION

Yauoi
mpcdan U

Hirite for full intorm

hidi technical  date Upper Montclair, New Jersey
P rmmm - PR v -
1 I []
| i L /
. TINFOIL || Lcamon
) o
! FOR CONDENSERS : : ' Micamold Air Cooled,
[ [ Wire Wound Resist-
i ors — Permanent —
! i - Accurate.
1 AR : i ‘ Wide Variety of
TIN FOIL i i - Mo:els (:;rt Madye Ac-
E =t ur
LEAD FOIL : : l THFE #E 350 TYPE M 370 g::cli'f!:iati:ns. °
i TS NRCIE | ! Lowest Prices for
ALUMINUM FOIL ! ! a = =" | “B" Eliminator
! I
= ] TY FE L1380 1 Manufacturers,
' Send for technical data and samples.
UNITED STATES FOIL CO. ' ! ©
LOUISVILLE - - KENTUCKY : MICAMOLD RADIO CORP.
] 1 Flushing and Porter Aves., Brooklyn, N. Y.
il —— - - d -
A PAGF IS PAGE P PAGE
Acme Wire Co, oo . T Eayvptinn Lacquer Co coel N2 Paragon Elee, Corp.. ... Lo ROG
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General Plasties Co. ............ T4 Saturn Mfg. and Sales Cooo.o. L. SO0
o L . Globe Art Mfg. Co............... TR Reymour Paper Co.. ... e €03
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rune Radio Corp. ... .. LLTON s - B — : . 90
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“hicaye Nolder Co..... : s T - United States Foll Co............ 06
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Copper & Brass Research Ass'n... 747 K w
Crowe Nameplate Mfg. Co. ... .. 750 c i . .
"W 1 [ g T K.-IL Radio Laborateries........ Ward Leonnrd Eleetric ‘o B
D L _ Westinghounse Elee. & Mte, Co.
De Jur P'roducts Co.. ... . LT Lynch, Arthur H................ SO0 Wireless Radio Corp............ 801
Dongan Elec, Mfg. Co. M X
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Dubilier Condenser & Radio Corp. 754 COVEr ANnd oo eoeeeeannn, 745 -
Dudle Mfg. Co............. S 10 Micamold Corp, ................. &06 Y ~
E Muter, Leslie F.. Co............. T Yaxley Mfg, Coooooooi ..., 700
Eastern Tube & Tool Co. .. .. 802 N _ » . Z .
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The right flux for radio CONCOURSE
can make a manufacturer
The wrong flux
can quickly break him

After costly experiments scores of
radio manufacturers have found
there is but one safe flux for radio
soldering—rosin.

idpiger Uil
miennlod )

Rosin, an organic mixture, is a
non-conductor and non-corrosive.
The glass-like surface of this ma-
terial does not readily lend itself to
the collection of dust (carbon par-
ticles) as will the sticky organic
greases of paste. Nor will rosin
attract moisture from the atmos-
phere; the chlorides of pastes and
fluids will. Moisture plus carbon
particles defeat the best insulations pro-
duced. Moisture plus chlorides direct
a slow but determined corrosive at-
tack upon supporting metals. Such
slow corrosion in wiring causes a
steadily increasing resistance to the

flow of clectrical energy. Manufacturers Only

Kester Rosin-Core Radio Solder w S T o

: i P ;9 e are serving today per cen se
scxen'tlhcally cqmbx{us radio’s manufacturers we served two, three and even
premier ﬂuxv rosin, “’l'th a_solder four years ago. That speaks of one thing—
alloy of unvarying quality. The use Satisfactory Service.
of Kester Radio Solder furnishes
the user with a means of accomp-
lishing safer, fuster and cleaner set

he Concourse Electric Co. special-
izes in special contract work on

T
SNNNNY
M

all types of fixed condensers for

QOur Engineering Department solicits the oppor-
tunity of working with your staff in meeting
exacting requirements.

wiring. i -

Manufacturers using Kester .
Rosin-Core Solder are assured that Concourse Electric Company
no part of their production will 294 East 137th St New York. N. Y

everbe returned or fall into discard
through the corrosive and con-
ductive action of a chloride flux.

Our experimental and research laboratory has assisted many
manufacturers in the solving of their soldering problems. A post
card will bring you further information without obligation.

KEST}};I{_§ OLDER

CHICAGO SOLDER COMPANY
4224 Wrightwood Avenue, Chicago, U.S. A.

Condenser Assembly
for 350 to 400 Mil.
Series Wired Power Scts

CONDENSERS

Originators and
World’s Largest Manufacturers of Self-fluxing Solder
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Announcing the New
PIERCE CHASSIS

-_—— e

AIR@ Model-B

ERE is a SIX TUBFE— SINGLE DiaL-— Druas CONTROL

[LLosnNarep — ALL - AruazNevar Receiver  which  will
appeal to the manufacturer and jobber. The new Mlodel B,
PIERCE-ATRO Ci1As8IS is a radical departure in set design.  Selec-
tivity, tonal quality and volume are the outstanding features of this
remarkable chassis.  Can be nmdc entirely electric because it is
readily adapted to “A" and “B” Eliminator operation. 20[-A
Tubes are used throughout with “C” Battery connection for Power
Tube in last stage. Will fit any standard 7 x 18 console or cabinet.

JOBBERS and DEALERS: Tt will be to your adv antage to investigate
the PIERCE-AIRO proposition. Write or wire TopAy for further
detail.

See the New PierceE-A1ko Cuassis during the
R. M. A. Show at the Barsook Co., 33 \West
Jackson Blvd.
UNITED SCIENTIFIC ILABORATORIES, INC..

82 Fourth Avenue & New York City

BRANCH OFFICES
Chicago St. Louis Boston Philadelphia
Minneapolis l.os Angeles Cincinnat Kan Francisco

Canaritun Offices: London, Ontario

WieLiams Press, INC., NEW YORK—ALBANY
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What the New Sets Will Include

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

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

Individual Set Builders

No. 3591 Transformer and No. 3584
Double Choke are used with the new
Raytheon B A 350 m.a. rectifier tube. A
unit built up with these parts does away
with all batteries and other power acces-

sories. Better and much more satis- R T o
factory radio reception can ke had now by e available also In
plugging into a light socket for A and B

power.

You can modernize your own set at slight
cost and an eventual saving. The Ray-
theon B A 350 m.a. tube at $7.50 list, as
well as the Dongan No. 3591 Trans-
former, $15 list and the No. 3584 Double
Choke, $15 list, can be shipped at once
by sending check or money order. No. 3584 Double Choke

DONGAN ELECTRIC MANUFACTURING COMPANY
2995-3001 Franklin St.

DETROIT, MICHIGAN

% TRANSFORMERS of MERIT for FIFTEEN YEARS m
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Manutucturers of Socket
Power Units and Recervers
Engineers and Tecicians
ar imvited fo discass their
resistor problems with us,

N WORD of CAUTION!
Certain uuscrupilons
manafacturers are in-
itating the CLAROSIAT.
Fiery gemuine Clarostat hus
the naine staniped on the cuse

All of them are Clarostats — DBut their Jobs
are different, because —

A W;'/mi/{(/ Hand>

The MIDGET

HERE is the baby member of the Clarosta t family.

It is tiny, compact, trim, yet ample for the pur-
pose intended. ‘The Midget is designed for receiving
set applicutions requiring very low current-handling
capacity, such as the plate control for r. f. and
detector tubes, handling not more than two standard
tubes in commuon; as a variable shunt resistance for
regenerative control; and similar purposes. It is less
than half the size of the Standard type Clarostut,
and therefore fits in tight places. The Midget comes
in a universal range suitable for receiver applica-
tions, and has a current-carrying capacity of 8
watts. Obviously, it cannot and will not do the
work of its larger brothers.

The STANDARD

AS THE oldest member of the Clarostat family,

> the Stundard type has become universally known
as the greatest variable resistor. This type has
countless applications, since it is obtainable in
various resistance ranges including extra low for
filament control, low for certain socket-power and re-
charger applications, and the universal range run-
ning from 200 to over 5 megohms in five complete
turns of its knob. The Standard type is a favorite
in B-eliminators, as a variable voltage control. It
is employed in receivers for all purposes from the
extreme of a variable grid leak of several

The HEAVY-DUTY

N GENERAL appearance — and quite aside from

the Clarostat family resembluance—there is little
difference between the Standard and the Heuvy-
Duty types. The latter, however, is a trifle deeper,
so as to provide greater current-carrying capacity.
It was mainly to provide a variable line voltage con-
trol that the tleavy-Duty type was introduced,
although it has many applications in receivers and
socket-power devices where heavy-duty conditions
are met. Itis available in various resistance ranges,
from the lowest for filament control, to the low
range for line-voltage control. The current-carry-
ing capacity is 25 watts.

The POWER

THE big brother of the Clarostat family, for the
present at least, is the Power type, fully capable

of meeting present-day demands in electrified radio
sets and socket power devices. It is a Clarostat in
every sense —same design, same operation, same
knob — but on a giant scale. In the low range, this
type may be employed as a line voltage control, in
which event it does a real job unaided by supple-
mentary fixed resistances. It may be employed as
a filament current control in the case of series-
connected filaments supplied by a high-voltage
rectifier, It has many applications in

megohms to a volume control of a few

radio transmission and in broadcasting,

thousand ohms. [ts currant-carrying ca- Boon'rllMuk-ASIA’\(')r“:rllE where real work must be done, with a

pacity is 20 watts,

current-carrying capacity of 40 watts.

281 -287 NORTH JIXTH JSTREET

AMERICAN MECHANICAL LABORATORIES, INC

Specialists in Variable Resistors

BROOKLYN, N.Y.

CLAR(OSTAT
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