SEVENTH YEAR OF SERVICE

20¢ per Copy

R. M. A. Report Number

A general review of the First R. M. A. Convention and Trade Shov

Eliminating Distortion in Qutput of
A. F. Amplifiers

Another valuable article by Mr. Hiler regarding lcop characteristics
and matching phase angles

The Manufacture of Vacuum Tubes

Inside information on the vacuum tuke family tree

Servicing Equipment for the
Radio Dealer

ealing with the laycut, tools and apparatus required

Cash Discounts

An intelligent review of the subject by Donald MacGregor
reasurer of the R. M. A

A New Manufacturing Process

Details of a unique machine for making a new type resistor

NEXT MONTH

A general review on series filament connections in radio receivers

oold Only by Subscription - $2.00 per Year

The Technical Magdazine of the Radio Industry

www americanradiohistorvy com


www.americanradiohistory.com

’I;mc dealer-response
to MAR-CO’s socket power
announcement . . .

in this space, last month » has been
quite astonishing.

Many dealers, it seems, have learned

the lesson that cheap “eliminators”
IB simply do not pay!
a They have decided therefore to adopt

MAR-CO’s clearly expressed policy :

“Eitherspend enough forgosdsocket-

]
powers, or else rely on batteries
a 0 u ZS and a MAR-CO "DRY charger.”
This is what they are going to tell
their customers » and as a resul,

they are going to get profits . . . not
grief . . . out of socket-powers this
season. For this is the safe, sensible

attitude to take toward the radio

power question.
And MAR-CO offers the apparatus
to put this policy in effect:

—a socket “4"’ power at $60 list,
giving steady filament current.

[
”e S”O” —a socket “B( power at $55 list,
giving 2/l the desired voltages.

( ~—and a"DR Ystorage battery charger

and power control at $12.50 list.

All three devices are guaranteed for a
[ ) year » all three are built vo stand up! They
provide a safe, sensible answer to «// the
power questions your customers can
bring up. So, if you have not already re-
sponded to MAR-CO's invitation, write
today for advance information about
the details of this worthy power line.

MARTIN-COPELAND COMPANY

101 Sabin Street Providence, Rhode Island
Branch Offices in principul cities

MARCO
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. ™
RE AND WINDINGS

' No Production Delays

' if You Make This
J Your Coil Department

Radio Profits depend largely on adequate deliv-
eries during the rush months. The manufacturer
or dealer who finds himself disappointed in de-
liveries when fall business opens up, also finds it
is too late to make new connections.

The regular users of Dudlo wire and coils are in-
sured against such disappointments. Enormous
volume and large facilities permit Dudlo to ab-
sorb the peak demand of the radio trade without
delay, confusion or high-pressure production
methods.

Not only are Dudlo products of superior quality,
but the seasonal demand of any one industry can-
not cause any lowering of Dudlo standards of
manufacture, supervision or inspection,

A partial view of the immense
DUDLO plants at Fort Wayne

$6 EARL STREET 160 NORTH LA SALLE STREET
NEWARK, N. ] CHICAGO, ILL,

4153 BINGHAM AVE. 274 BRANNAN ST
ST. LOUIS, MO SAN FRANCISCO, CALIFORNIA

DUDLO MANUFACTURING CORPORATION FT.WAYNE,IND.
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EDITORIAL

HE radio industry still suffers from growing pains.
Pofortunately, it does not suffer alone,  kEveryone,
down to the ultimate consumer, bears a bit of the
brunt,

In working out its welfare, the radio industry has,
naturally been drawn through a great deal of mud and has
been directly influenced, for both good and bad, by human
differences. The industry, as it stands today, is a true re-
flection of the character of the men in the ficld who have
had suflicient power in the polities to be instrumental in
the moulding and governing. Some have so acted that they
can be proud of the result, Others may feel the prick of
conscience,

In the rush to keep pace with developments nany factors
have been either ignored or overlooked,  One very important
matter has escaped notice until recently amd 1t has grown
s0 powertul in its dual structure that now it presents jtself
not only as an enigma but one of the greatest problems to
be solved,

The voung radio industry was motheved by the electrical
mannfacturers, through the medium of the National Elee-
trical Manufacturers Association, to whom a lavge part of
the initial eredit for development of the industry rightfully
belongs, The continuned experience of the group was applied
to the problems of the industry and proved of great value,

The industry became so large and so powerful that radio
manufactirers felt the newd for a specific organization, 8o,
in the year 1924 the Radio Manuficturers’ Association was
instituted, with  comparatively few active members,  to
straighten ont what appeared to be chaos,

The R, M. A, grew rapidly for many reasons. Tts ideals
und policies were sound. It appealed to most radio manu-
facturers as it represented the radio industry more definately
than the N. E. M. A, [t appealed to them beeause it was the
logical thing: as logieal as the N. 1. M. A, when it was
first instituted.  In other words, the industry felt that radio
problems should he handled by radio men.

The result ix that today there are two organizations eater-
ing to the radio industry. In many respects these organi-
zntions have cooperated with cach other to the advantage
of all concerned.  However, there have been a few points of
difference which have retarded. to some extent. the good
work. The matter of standardization has been one of the
problems which has remained a dilemma,

At thix time. when one wonkd expeet to see storm clouds
appear and hear the clamoring of a public, the sun breaks
through, The forward-looking members of the N, B M,
and the R, M. Al in the spirit of altroism, Iny their cards
on the table and give profound thought to the mntters which,
through pure circumstance, might have made them arch
encmies—if they were small men.

The R. M. A. ix to be congratulated on the stand taken at
the recent Chiengo convention, Thisx stand was tuken at
the engineering meeting on June 14th, at which time it was
openly announced that, pending a meeting of the executives
of both organizations, the R, M. A, would net publish any
new standards —it would simply continue the necessary com-
nittee work,

The whole keynote of the R. M, A, convention and the
several directors’ meetings held doring the period was that
even though the R, M. A, had a membership of ten times
that of the Radio Nection of the N, E. M. A, it would not
take any steps that could in any way be interpreted toward
bringing about additionat confusion in the industry,

Ranio ExGiINeErING believes that the two organizations, in
the interests of the industry, the trade and the public,
shoultd work towards a conminon ewd, that compromises
should he effected <o that from the two a single organization
can be moukded which will represent atl factors in the rdio
industry.

Both organizations appear to sce the logic of such a plan
and approve of taking the necessary steps to bring it about,
They are to be eongratulated for what they have already
done in the interests of the industry. More power to them.
—M. L. MUHLEMAN, Editor.

Radio Engineering, July, 1927
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Where Accuracy of Ohmic
Value i1s Essential

HETHER vou secure efhcient

results from vour power pack

or elimmator depends upon the -
accuracv and permanence of the ‘7/’ o -
. - . . ar-Ireld resistors
resistance unit. Har-Field heavy or el s
. S0,000 ohs with cu-
duty resistors are guaranteed plus pacitivs of 10 wid 50

watls.

or minus 5% and will maintain this
tolerance under average load con-

ditions. mm

Har-Field resistors are wound )

Tapped resistors may

on an Isolantite base which possesses ,,,“ﬁ,}‘,”’,(f,;
great insulating qualities and insures I T
to the manufacturer a uniformity of

physical dimensions. B

Har-Field resistors are covered in
a specially processed cement. Be-

5 5 Har-Iield resisiors
sides being extremely durable, the Z:’ﬁ"?’éf‘;f"’gt"ﬁ-‘ por-
heat is better dissipated due to its N
supply  vou, werife us
rough surface. direet,
HARDWICK, FIELD INC
, , )
General Sales Office Factory
100 FIFTH AVE, 215 EMMET ST
NEW YORK NEWARK, N. J.

“MANUFACTURERS OF HAR-FIELD WIRE WOUND RESISTORS”
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SATURN

TRADE
S
MARK

Production economy, mechanical
and electrical efficiency

and

deliveries when you want
them.

Saturn Jacks, Switches,
Plugs, Sockets and Connec-

tors have for years saved
both time and money

for leading manufac-
turers.

AUTOMATIC
RELAY

SWITCH

(Manufacturers’

Modet) Send for samples

or your specifica-

tions if special
equipment is

desired.

Xy

For all types of sets from 3
tubes up. A voltage drop of
less than .2 volts on a 6-tube
set. Saturn quality construc-
tion thruout. (Trade models in
attractive casings.)

SOCKET

Particularlv adapted to use on Power
Devices due to solid Bakelite shielding
between prongs. 3aves assembly time
decreases shipping weight. Costs less
AND IS ELECTRICALLY MORE EFFI.
CIENT due to the minimum amount of metal
used.

Genuine Bakelite— one or two hole mounting.

SHORT JACKS

One hole panel mounting—brass, nickel plated.
phosphor bronze springs, fahric backed Bakelite in-
sulation.

R. A. (RIGHT ANGLE) RADIO SWITCH
The neatest., most compact Battery Switch on the market.

Ensy to mount, easy to connect. No jars, no shocks. Positive
contacts.

POWER TOGGLE SWITCH
Und. Lab. Insp. 3A-125V. 1A-250V,

An ahsolute necessity for the construction of All Equipment where
High Currents are used. Indispensable for Power Sets. Eliminators,
Chargers, Rectifiers, etc. Compact, rugged. floolproof. Quick make and
break action.

TOGGLE SWITCH
Supplies a long felt demand. Small and compact, and yvet perfect in its
action. |Has double wiping contact.

PUSH-PULL SWITCH
Quality construction thruout. Will stand high voltage.

Distributors and Dealers communicate

Saturn Manufacturing and Sales Co., Inc.,
48 Beekman St., New York, N. Y.
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Let Radio Engineering Assist
When You are Adding to
Your Technical Library

See offer at foot of this advertisement

ENGINEERING WORKS
........ by 1. J. Fan der Bijl, M.A., Ph.D. 33.00

EXPERINENTAL ELECTRICAL ENGINEERING. . . . . Vby Vladimir Karapetoff - 3.00
and Manual for Electrical Testing ] l”"'_’-lll'z-- Cornell Univ.

VECTOR ANALYSIS. ..o o by Joseph G. Coffin, BS., Ph.D. 2.50
TrEORY 0F VIBRATING SYSTEMS AND SOUNDS. .. by Ireing B. Crandall  5.00

Bell Telephone l.ahs.

PrRINCIPLES 0F Rap10 COMNMUNICATION . ... ... by Prof. J. H. Morecroft

Tempararily out of print. A revised edition will be ready Jul 3th. hieh time the price will be annour

GENERAL PUBLICATIONS
PrINCILES 0F MODERN RaDIO RECEIVING. . by L. Grant Hector, Ph.D.  5.00
PracTICAL Rap1o CONSTRUCTION AND REPAIRING . by Moyer & ostrel  2.00)
FLEMENTS oF Rapio TELEPIIONY ... ... .. .. bv /1" C. Ballard, Jr., M. 15, 1.50
...... by T. Thorne Baker  2.30)

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

Note: Your subscription, or the renewal or
extension  of vour subscription saves #1.00
toward the purchase price of anv of the above
publications.

Just add #1.00 t the price listed opposite
the book desired.  Send check or Money Order
to RADIO ENGINEERING, 52 Vanderbilt Ave.,
New York City, and you will receive a full
vear's subscription to Rapio ENGINEERING and
the book (postpaid) by return mail.
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KEN-RAD ENGINEERS
Insist on Bakelite Molded

FOR three years The Ken-
Rad Co. has been using
Bakelite Molded tube bases ex-
clusively on Archatron radio
tubes, and have found it so
superior that no other material
will be approved by Ken-Rad
engineers.

The use of Bakelite Molded has
so many advantages for radio
tube bases, that it has practically
displaced all other materials. It
not only possesses high insula-

tion value, but it also effects
economies in manufacture and
improves the appearance of a
tube.

Bakelite engineers and research
laboratories are at the service of
radio manufacturers in adapting
Bakelite Molded to their particu-
lar needs, and we invite you to
enlist this cooperation in the
solution of your insulation
problems.

Write for Booklet No. 38.

BAKELITE CORPORATION

247 Park Ave., New York, N.Y. Chicago Office, 635 W. 22nd St.
BAKELITE CORPORATION OF GANADA, LTD., 163 Dufierin St., Toronto, Ont.

BAK

REGISTERED

LITE

U, 5. PAT. OFF

“The registéred Trade Mark and Symbol shown absve may be used only on products made from matcnals
manufactured by Bakelite Carporatian. Under the capital B 1 the wumencal sign for infinlty. or unlimied
quantity It symboiizes the infimite number of present and futuse uses of Bakelite Corporation's products.”
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Vacuum Tubes, Their Manufacture
and Application

Some inside information on the vacuum tube family tree

HIE value of research is un-

questionably  proven by the

worth of the various types of

evacuated  tubes  or bulbs,
which have been sold during the past
few years. Experiments, in which
some material attached to lead wires
was sepled into glass vessels and the
vessels  exhausted, became of great
comntercial importance when Hdison
made his first incandescent lamps in
1879, The improvements in  these
lamps up to the present time ix a
most  fascinating  story, and repre-
sents the work of thousands of skilled
researchers and the expenditure of
millions  of dollars, The  changes
from the bamboo and «ilk filaments
to squirted cellulose, from the plain

carbon to treated earbon later fol-
lowed by the Gem filameut, the os-
mimmm fNament, the tantalum  filn-

ment. and finally drawn tungsten have
brought the incamdescent lamp to the
exeellence which it has to-day, as a
household necessity,

Improved Methods of Manufac-
turer

At the same time that these changes
were being made equally  important
advances were going on in the art of
assembling  and  exhausting  these
lamps,  Kdison’s lamps took hours (o
exhaust while the present day marvel
takes seconds,  Originally slow acting
niercury  pumps were usced for this
work,  These were veplaced by Pack-
ard oil pumps, then by Geryeke oll
putaps, Liter by rotary oil pmp=, and

finalty by mercury  condensation
pumps  of (he Langmuir type.  In
order to improve the vacuum  ob-
tained with the pumps, they are as-
sisted by different chemical in the
eartier days Dby phosphiorous in the
presence of a glow discharge in the

bull., and Iater by numerons chemieal
componnds, known ax “getters,” such
as  varioux chlorides  and  fluorides,
which when introduced into the bulh
materinlly  improve the performance
of the lamp,

*From M. I. T. Technology Enginecving Netes.

t Eugineer, 'acuum Tube Dept., General Elece-
tric Compuany,

By R. C. Robinsony

EqualHy as wonderful are the im-
provemeuts in the methods of assem-
bling the lamps, At first al of the
work wis done by hand, but it is now
ahmost entirely accomplished by ma-
chinery. operators only being neeex-
sary  for loading the maechines and
final inspeetion and packing of the
lampx,  These machines are almost
human and are wonderful picces of
mechanism. They blow the bulbs,

17
v,

p

)

A 100 KW water cooled transmitting
tube, contrasted with a 199 type receiv-
ing tiibe.

make the stems from glass tubing. seal
them into (he bulbs, exhaust them, and
oven =eal off the lamps,  Some idea
of the advance of the art along these
lines is best gained by the statement
that more than three hnmwdred million
vacuum knmps per year are made in
approximately  one-half  the  floor
space that wax necessary for one-half
thix number six ago, and that
the production per operator, duce 1o the

www americanradiohistorvy com

bix improvement in machinery, has in-
ereased three-fold in the past eight
years,

The results of these extended re-
searches and  improvements have
given us a lnmp seven times as effi-
cient as Ldison'’s, and one of the few
household  necessities which  have
steadily decreased in price.  Since
1921 their price has been decreased
ten times, so that now they ecost us
only 49% of what they did in 1914,

Electron Emission

Many scientific men. such as Flem-
ing. J. J. Thomson, Richardson, Lang-
muir, ete., have studied the different
plicnomena ohserved in incandescent
lamps,  When the lamp is well ex-
hausted they found an eleetrie eur-
rent would pass from the hot titament,
if charged negatively, to a plate which
was charged positively and sealed into
the butb opposite the filament,  The
results of these purely scientitie inves-
tigations have been more far reaching
even than those on the incandescent
tamp itself, From them lhave arisen
our X-ray tubes, high voltage recti-
fiers, the entire radio vacuum tnbe
line, photo-clectric cells, cathode ray
tubes, ete.

Langnmir's studies of the current

flowwing through the space in lamps
proved that & hot body in a good
vacuum gives off  electrie particles,

clectrons, the quantity depending on
the temperature of the hot hody and
the material from whicl it is made.
In the present day vacuum  tubes
three types of sabstances are used as
the source of clectrons: the oxides of
cortain metals  as  caleium,  bariun,
stronium, ete,: the pure metals them-
selves as tungs=ten or melybdenum, and
these pure metals mixed with a small
amount of thorin.  The oxides are
coated on a wire-like platinum or nickel
aml give off their electrons at tem-
peratures below the melting points of
these metals.  The pure tungsten fila-
ments are operited at about 2100 de-
wrees—23500 degrees .. and those con-
taining thoria around 2000 degrees K,
Operating ot the same temperature,
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the emission from thorimm is aboat
five thous=and times greater than from
tungsten. .\ pure  thorhimm tilament,
Iiowever, vaporizes amd melts at too
low a  temperature to et snfticient
euiission from it to make a suecesstul
vienmn tube. I, however: evaporates
mneh slower when in the form of a
thin film on tungsten and so it is wsed
in this eondition,  The popular type
of receiving vacuum tube, 201-\. has
sueh a filament, a tungsten base con-
taining one or two per cent of thoria
Thix thoria. at the operating tewmpe
ture, slowly diffuses to the sarface of
the tilament thorimm metal. The
Iarge emission of 1he thoritn is thus
secured at the high operating tempera-
ture of the tungsten tilinents, Some
idea of the quantity of electrons given

as

off from the hot tilmment is gained
from the tact that X 1019 eseape
per  second  from one  square  centi-

meter surtace when the emission cur-
rent is one ampere.

Removal of Gas

Under the iutluence of a high voli-
age between the anode and the eathode
the electrons esceaping from the hot
filament or ecathode travel ar great
speed to the positive plate or anode
placed opposite it 1 @as is present
it cither “poisons™ the surtace of the
emitting eathode or modities the elee-
tron  fow that it destroys  the
proper characteristics of the tube, It
is, therefore, very huportant that atl
the gas possible be removed from the
tube,  This removal of gas necessi-
tates a great amount of painstaking
work, which in the case of some of the
larger radio tubes must be carried on
for fifteen or twenty hours, during
which time they are connected  to

=0y

A front view of
one of the test
gsets for check-
ing up on com-
ovleted water
cooled Pliotrons
and Kenotrons.
One tube can be
seen mounted in
the test rack.

vacuum pumps.  The clements of the
fube have to be caretully prepared e
fore they are sealeil into the  gliss
buths. It is very essential that these
parts be treed from all dirt and grease
and he Kept as clean as possible, he-
fore mounting them into tubes, They
alb fred at a high temperature in a
reducing atmosphere such as hydogei.

T rans mitting
tubes being ex-
hausted by a
Langmuir mer-
cury vacuum
pump. The
oump can be
seen under-
neath the plat-
form.

—
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or in a vaeaum to remove all eon-
taminating oxides, and ax mnch of the
acehnded gas as possible,

The  pumping
these tnbes are exhausted
claborate, and in the case
nsefd for the larger tubes,
ot nuweh F3.000
The tubes are placed in baking out
ovens and are attached to the pamp-
ing system. In order to obtain a sut-
ticiently cood vacuum thr or nmore
punips are operated in series: the tivsi
one, or rongh pump, is capable of &iv.
ing a vaewnm of 1 man. mercury; the
next abot 001w and the tinal ap-
proximately GOD00T mam. This last
puntp also  assisted by chemieal
means, sieh as phosphorous pentoxide,
to help remove water vapor from the
tube, o by a refrigerant. sweh as
Higuid air or chilled brine. to freeze
ont this gnoisture,

whiclt
are very
of those
sometimes
per unit.

systems by

as HES

ix

Eloments Heated Electrically

The exhaust operation carried
out as follows: “The hulh is exhausted
thoronghly while it is heated as hot as
pos=ible withont actually softening the
slass (00 degrees—s00 degrees . de-
pending on the glass nsed) for periods
vineying from a few minntes to two
hours according to the size of the tbe.
This bake-ott drives the gases (prin-
cipally water vapor and carbon diox-
ider trom the glass walls,  Next the
filaments are burned at temperatiures
hicher than they will he when in serv-
ice,  This removes the gases from the
tiliment,  leads  and  supporting  an-
chors,  Finally the anodes, grith strue-
ture or other parts mntst he bronght
to incandescenee tooexpel  their oe-

vy r

i
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cluded gares,  This may be done by
heating them in a high trequeney elee-
tric ficld. or by bombarding them with
electrons from their own cathode, By
n=ing high enough voltage hetween the
cathode and anode (100,000 or more
volts in the case of X-ray tubes and
high voltage kenotrons) the electrons
strike the anodes with snch force that
the anode will be brought to a bright
incandescence, 1t is casity possible to
melt holes through tungsten sheets in
this manner, femperatures over 30
degrees Ko being reached in such in-
stances,  Thix heating of the clements
mist be eontinued until as much gas
ax possible ix removed from them.
Presence of gax in the tube is shown
by fluorcseent spots on the surface of
the glass bulb or by a glow in the bulb
itself,  When all the gas that can be
removed moechanically by pumps has
heen drawn ont, in order to =till fur-
ther improve the  vacuum.  metallice
vapors such as those of phosphorous,
magnesitnm or caleinm. ete. are dis-
tilled into the bulbs and. condensing
ol the inside of the glass wall<. unite

residual The tuhes are then
seitled off from the pups by melting,
with a gas flame. the glass tube “which
attaches them to the pump.

Zases,

Ageing the Tubes

Before the tubes can be =old they
must he aged and operated at voltages
and power outputs greater than will
be called for in actual service. These
operations <till further improve the
vacuim ax the electrons strike some
of the gas molecules <o hard that they

actually drive the gas into the “x
walls of the containing bulb, FPhis ef-

feet ix greater the higher the voltages
used,  Atfter all these operations the
vaenwun in many instances is better
than 00001 mm.. or in other words,
there is less than one molecnle of gas
lett of eve seven handred  million
originally present in the tube. o get
full emission tfrom the hot eathode, it
ix absoltttely  essentinl to have this
high vacin in the tubes, A very
wood indication of the perfection of the
vacumm ix afforded by the use of the
so-called 32 power law.  This law
that the maximum  thermionic

=

Mtates
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cirrent  between  eleetrodes of  any
shape varies with the 3/2 power of
the voltage between them. It holds

true for practicatly all measwrements
up to the saturation point, except a
few at low voltages, If gas is pres-
ent in the space. the law does not
hold.

Materials Used for the Elements

The materials used for parts of the
tube and the spacing and shape of the
part=. play a very important role in
the design and performance of vacuum
tubes.  Copper, nickel, platinum, mo-
Iybdemun and tungsten are most con-
monly used for the electrodes, the
work which the tube has to do deter-
mining the choiee of material,  For
low power tubes. in which the anodes
do not get red hot. nickel is generally
nsed.  The larger tubes either have to
be water cooled. or have their ele-
ments made trom  the high melting
metals,  molyvhdenum  and  tungsten.
The clectrodes are shaped and spaced
according to the ontput and cleetrical
characteristies desired.

176 b continned

Reactivating Vacuum T ubes

Means for testing and restoring tubes with thoriated filuments

chemically  and  physically  with  the
N old Arabian legend tells how

Aladdin, secking to recover his

magic bt llll]bl‘l‘l(‘lllii'll.\'-:l]'-

pearing lamp which had been
unwittingly  discarded by a  servant.
went to the market place. where he
astonished the poprlace by offering to
give away new lamps for old. In a
like manner a modern Aladdin might
offer to give new  lamps  (vacenum
tubes) in exchange for old without de-

serving  mmeh eredit ax a philan-
thropist.  All of which introduces ns
to the subject of the reactivation of

vacuum tnbes by the simple process of
rejuvenating their filaments.

A large part of the vacuum tuhes
meed in radio reception today have the
so-called  thoriated  filaments.  Chief
among these are UV and UX-1900 U'N-
1200 UN-200-A, UN-201-A. UN-171. U'N-
210, UN-213 and UXN-216-1: € and CX-
200, CN-120. CX-300-0, CX-301-00 €

371, COXN-310. €X-313 and
aud corresponding  tuhes from  other
manufacturers.

The  clectronie  emission  of  these

tubes, that is. their plate eurrent. de-
pends upon the presence of a layer of

thorimn atoms on the outer surtace
of the fikunent. The filament ix not
thorinme-coated. however,  after  the

manner of the oxide-coated filnments,
but is. rather. permeated  throughout
itx whole substance with thisx rare
clement. thorimmn, During the normal
operation of these tubes the thorium
on the outer =urface of the tikunent

Y 3T
Comfa.

pnecring  Dpartment,  General Podi

By Horatio W'. Lamson*

gradually  evaporates.  Thisx  woukld
correspondingly  rednee  the  emission

current and render the tube very ~hort-
lived were it not for the fact that the
thorinm  is  continuously replenished
from the interior of the filaoment. Ax
long ax the filnment voltage in normal
n=¢ ix not raised over ten per cent
ahove the rated valne this evaporation

(1A
i

O

T\

=i

A

Figure 1

Circuit for testing the emission of a
vacuum tube to determine if it is below
normal.

and replenishing contines st aun cqui-
libritm rate, =o that a constant layver
of thorinm  is  maintained  on the
surface.

When subjected to an over-voltage
en the filament. however. the evapora-
tion  becomes  exe that the
thorium surface layer is parti

=ive =0
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the tube
paralyzed.
stthhnormal

and

less

diminished.
more or

completety
necordingiy
aperating these tubes  at
voltages i also  linble to paralyze
themw slowly, as the tilament temper-
stire is then so low that the process

of heiling ont the thorinm from the
interior of the filament  becomes ab-
normaity retarded.  Henee, it s im-
portant  that the theoriated  filament
tubes be run at their rated filament
voltages, It may he noted here that
the maxinnmm Hfe of the “dey cell”

tubes is attained when they are oper-
ated with a voltage of 3.3 across the
filament,

While the great majority of thori-
ated tubes atter a long and nseful life
aradnally die a natural death. others
are not infrequently executed by ex-
cesxive voltages,  In either case. if the
filament is not actunlly burnt out. the
climees are very good that the tube
may be restored to life and vigor by
the simple process of reactivation.

Method of Test

Licfore the enre we. must diagnose
the disense. and so bhefore reactivation
we should test the emission of the tnbe
to axeertain it it ix actually helow
normal,  To do this the eirenit shown
in Figure 1 i un=ed. The grid and
plate are tied dircetly together and
then joined to the plus terminal of
the B battery throngh o milliammeter.
The negative B battery terminal s
joined to the negative end of the fila.
ment  and  a o Key  switell, normally
open, is included in the plate circuit,
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The voltage across the filament, read
on V.” should first he adjusted to the
values specitied in the accompanying
table, which give also the proper
values of I3 battery to use with the
different tubes, These values should
not be excecdmd,  Now depress the key
just long ecnough to obtain a reading
of the emission current on MA,  (Dis-
regard the change in voltmeter read-
ing caused by the emission current.)
If the emission current obtained under
these conditions is zero, or any value
less than the minimum specitied in the
table. the tube can doubtless be im-
proved by reactivation,

Reactivation

Reactivation
aceomplished in

an advantageousty be

two steps: the tirst
known as “tlashing” and the second as
“cooking.” In both of these processes
the grid and plate of the tube <hould
be completely diseonnected from any
external circeuits,

I'or tltashing three-volt tubes, a volt-
age of twelve is applicd to the filament
for a period of about one second,  This
will completely paralyze the tube as
the surface layer of thorium ix wholly
evaporated, but the “hoiling-ont™ pro-
cess within the tilament is expedited
by the flashing to =uch a degree that,
if the tube ix now cooked with a volt-
age of four across the filament, the
surface layer will be rapidly replaced.
so that. in a few moments, the emis-
sion of the filament will come back to
normat aml the rejuvenated tube
ready tor another long lease of life.
A constant “cooking voltage™ of four
is permissible in  this case because
there no emission current to o ex-
pedite surface evaporation,

If a subsequent emission test shows
that the filmment failed to respond to
this reactivation process it is evident
that the tube has served its normal life
or else hasx been so heavily overloaded
that the vacuum has been impaired.

The tive-volt tubes should be flashed
for the =ame interval at cighteen volts
on the ftilament and cooked at seven
volts. TFlashing is not recommended
for the power amplifiers UN-210 or
IX-310, or the rectifier tubes UNX-213,
CX-313,  UNXN-216-B  and CX-316-B.
These tubes may, however, be reacti-
vated merely by cooking them for

i

ix

——
A vacuum tube re-
activator which ope-
rates from a 110 volt
60 cycle line.
Sockets are provided
for testing, flashing
and cooking. The
correct voltages are
malntained automa-
tically.

The UX-213 or CN-

lohger intervals,
213 at six volts and the others at nine
volts on the filament,
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Figure 2

Some curves showing the speed of re-
covery of a 201-A type tube with various
flashing and cooking voltages.

Speed of Recovery

Radio Enginecring, July, 1927

volts, This recovery is slow at first,
then  inereases  rapidly, and finally
slows  down again as a  saturation
value is reaclidd. When the tube was
flashed  at cighteen volts and  then
cooked at its rated filament voltage

(five volts), the same saturation cur-
rent was finally attained. but ouly
after thirty-tive minutes of cooking.
Likewise recovery to the same satara-
tion ecnrrent, when cooked with four
volts on the filament, required a per-
iod of two and onc-hatf hours, On
the other hand, cooking at nine volts
on the filament caused a prompt re-
covery. but the saturation current was
subsequently  reduced, shown in
curve B, since, in this case, evapora-
tion from the surface (even with no
emission current) exceeded the boil-
ing-out of thorium from the interior.

Curve C shows the recovery of the
201-A tube flashed at twelve volts and
cooked at sxeven volts, The rate of
recovery and final saturation values
are seen to be slightly less than curve
I3. where the same tube was flashed
at eighteen volts, It should be stated
that the data for curve C were actu-
ally taken before the data for curve
I3. =0 that the results cannot be ex-
plained by a deterioration of the tube.
Thus it is apparent that the recom-
mended voltages for flashing and cook-
ing should be used to secure Dbest
results,

as

Reactivation Process Can Be
Repeated

It was found that tubes could, on
the average, be flashed and recovered
six or ecight times before showing any

dee in the satwation cnrrent,
which would indicate a deterioration
of the filament, This deterioration,

however, was not rapid, a dozen flash-
ings =erving to reduce the saturation
current by only S or 10 per cent.  This
(does not mean, however. that the total
life of a thoriated tilament properly
used may be increased tenfold by re-
activation. Reactivation might be ex-
pected, perhaps. to triple the useful
life of the tube,

Curve A in Fignre 2 shows the The emission of the various oxide-
enstomary normal recovery of a UX-  coated filaments can likewise he tested
201-A tube while cooking at seven  but these tubes can not, of course, bhe
volts, after being tlashed at cighteea  reactivated.

Fil. Plate Min.

Type of Tube E. M. F. E.M.F. | Emission

UV-199 UX-199 3.3 0 | 6 m. a.
C-299 CX-299 |

UX-120 CX-220 33 50 13 m. a,
UX-2011A CX-301A 5.0 30 25 m. a.
UN-200.0 CX-300A 5.0 Y0 12 m. a.
UN-171 CX-371 50 0 50 m. a.
UN-210 CX-310 6.0 100 100 av. a.
UNX-213 CX-313 40 100 30 per anode
UX-216B CX-316B 60 125 100 m. a.
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Cash Discounts

Radio Engincering, July, 1927

Their use and abuse: as seen by a manufacturer

RANK OSGOOD, proprictor of
the tlourishing Radio Shop on
Main Street  that  bears his
name, approgched his place of
business filled with enthusiasm for
the day’s work, At his door he was

greeted by his  salesman, young
Wright :
“Good morning. Mr. Osgood.  We

have made a fine start today. I sold a
storage battery a foew minutes ago, and
managed  to  short-change  our  cus-
tomer 20¢. I'retty good, ch?”

Can you imagine the utter look of
dismay,—the lines of righteous indig-
nation,—on the face of our honest
friend Osgood had he really  been
greeted with this startling bit of news?
—DBUT, that very day Osgood deducted
20¢ ax a cash discount from the bill for
a storage battery which had been sent
to him thrce wecks previousty by his
jobher!

Thix little incident ilustrates one of
the strange inconsisxtencies of modern
business practice. Sharp bargaining
and questionable tacties were commnion,
—almost universal—20 years age, but
in modern business it is generally con-
ceded  that the homely old  phrase
“Honesty ix the Dest PPolicy” has
proved its truth.—in everything ex-
cepting the matter of easht discounts!

Not only dealers like Osgood are
guilty of thix perniciouns habit, but like-
wise jobbers, and manufacturers too,
utke a practice of taking something
which is not theirs when their hills are
paxsed for payment. In fact. thisx par-
ticular phase of busxiness is so com-
monly condueted in a dishonest  (a
harsh word, but what other will snit?)
manner that almost all Trade I'apers
and Associations have given up hopes
of collecting worth-while data on the
subject,  Time after time question-
naires have been summarized in somne
particular industry proving that terms
are, say, 297—10 days, 30 days net.
when, as a matter of faect, it is com-
mon knowledge that 759 of the con-
corns in that industry permit cash dis-
counts on a “10th prox™ baxis,

Ordinarily a manufacturer. jobber.

or dealer will gladly give you a
straight-forward., honest.  answer to

your questions regarding his intimate
bunsiness details. 11e will tell you his
average hourly rate, his bonus plan,
hix advertising policy, and almost any-
thing elxe if he knows that the in-
formation will be nszed for the good of
his industry ax a whole,—everything
else, that ix, excepting the answer to
your inquiry concerning his cash dis-

*1lice  President—All-American Radio  Cor-

poration,

By Donald MacGregor*

count  terms,  Here he  falters.  1le
will eithier give you an evasive answer,
or if he does reply direct then take
that information as coming from a
man who considers himself justified in
telling an untruth.  Nine times out of
ten his published ensh dixcount terms
and those he actunally allows are quite
different. So here we tind a business
practice that ix unsound and unfair at
both end<: The =upplicr does not cn-
force his published terms, while at the
other end, the buyer takes discounts
not permissible by the terms of hix
purchase,

Cash Discount a Valuable Asset

The question quite naturally arises,
why should c¢ash discounts he abused?
The answer probably lies in several
facts, c¢hief among them the incereasing
realization of business wmen in general
that cash discounts eonstititte one of
their most vahuble assets,  Aside from
the improved standing and general
reputiation for financial responsibitity
that a business man gets by discount-
ing bills, there is the direet tinaneial
return  of cash  dixcounts.  For in-
stanee, an average radio dealer can
piay the expenxes of hix service man or
can buy and maintain a large electrice
store =ign by means of his earned cash
disconnts,  Jobbers enn pay a sub-
stantial share of their eatalog expense
or run their delivery truek on cash Qis-
connt earnings, Even relatively small
manntacturers ¢an support their Credit
Departments hy means of the =ame
revenue, Realizing, ax most business
men now do, that these things can be
accomplished  where  the  financial
strueture pernmits the taking of cash
disconnts, it ix little wonder, then, that
here and there some men were found
who took the discount a fow days after
the allotted time, thereby gaining even
greater benefits,  Gradually. the num-
ber of houses following this unfair
practice  hax  increased until. un-
fortunately, many otherwise honest
business  concerns have been  drawn
into the habit, presumably thinking
that taking wnearned eash discounts is
just as legitimate as bargaining for
lower prices from their suppliers. But
it ism't. A cash discount is something
that is earned, it is a premium for
prompt payment in c¢ash. A cash dis-
connt taken as much as 30 days after
the rendering of a 267 10 day bill is
not a eash discount, but is a trade dis-
count which the buyer ix taking on the
assumption that his supplier will either
not dare to question the deduction, or
else will pass it by as being too small a
matter to quibble over,

www americanradiohistorv com

Analysing Cash Discounts

Few business men stop to analyze
mathematically the valwe of cash dis-
counts, althongh the process isa simple
one.  For instanee, let’s assame  that
a manufacturer offers terms of 29 10
days, 30 days net. This means that
on o KLOO puarchase a deduetion of 2¢,
may be made if paid within 10 days,
which, in effect, merely means that the
dixcount isx ecarned by paying iu cash
20 days prior to the end of the 30 day
net period. Thus it is, that by saeri-
ficing the use of 98¢, for 20 days the
purchaser is able to carn Sinee
every year contains approximately 18
periods of 20 days, then 292 earned in
20 days is at a rate of 365, per year.
From this nst e deduneted, of conrse,
the loss of interest on the 98¢, at cur-
rent rates for each perimd. However,
it ix apparent that even when making
thix allowance the net carnings of cash
dizcomts will average about 309 per
yoar, It is evident, therefore, that dis-
counts taken heyond the agreed-upon
terms will yield the buyer even larger
returns,  This fact is one of several
that have influenced many  business
men to disvegard the dictates of their
conscience in the gquestion of terms,

In the early days of radio, terms of
=~/0 "soNet were dxonear
standard as anything conld be at that
time, In fact, many firms of known
financinl soundness gladly paid cash
for merchandise  during  scasons  in
which the demand excecded the supply
many-fold.  1owever, conditions soon
changed. As the industry  trended
towards more normal channels, profit
margins beeame less and less, and more
pressure was placed on Sales Depeart-
ments, By a combination of over-am-
bitions =alesmen anxions to  aceept
orders regardless of terms, and wenk-
kneed credit men, the 297 10th prox
practice  gradually  gained  ground.
Now it is common for buyers to claim
that their hookkeeping costs are disxpro-
portionately high bhecause of the detail
work invelved in taking cash discounts
on a 10 day basis,

Hardly a day goes by bt that manu-
facturers receive letters reading some-
thing like this:

Gentlemen :

“Iractically all of our =upplic
have given nx the privilege of dis-
counting our hills on the 10th prox,
We request similar terms from you
in view of the fact that this plan

will reduece the number of remit-
tances  to a  minimum  and  will
greatly facilitate our bookkeeping

work and permit us to give better
all-around service.  We feel sure
that you will be glad to co-operate
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with ux in granting these terms

which 909, of our other suppliers

have already given.”
Yours very truly,

In the =ame day’s mail Mr, Manufac-
turer  frequently  finds  checks  from
honses capitalized  at  millions  of
dollars, these bills being paid within
the 10 day perimd of hix terms. In
general, the greatest pressure for 1SOM
(end of month) terms comex from the
sntitller and weaker  organizations,
Fortunately for the industry, there is
a keen realization among many of the
larger radio manufacturers and job-
bers that the tendeney towards loose
and tlexible terms isx dangerons and
must be stopped =oon if unsatisfac-
tory conditions are to he avoided.
Manufacturers  particularly. are. or
should be, vitally interested in thix
question beeause the average manufac-
turer cannot pass the bnrden of longer
terms on to his sappliers,  Ile Imys
froin steel and wire mills and <imilar
sources where very strict terms are
customary. Ile must pay hix bills
either on a net baxix or with only a
16, or possibly 1a of 1¢7, cash dis-
count which must be taken within five,
or at the most, 10 days.

A Vieious Cyele

The experience of other industries
hax pointed out many of the dangers

that He in the path of allowing un-
carned  caxh discounts, Ax usual
human nature plays it important part.
The man whe succeeds in hix effore to
obtain 2% 1oth prox terms from a 10
day supplier, will sooner or later de-
mand 2% on the 25th proximo, and
likely as not, he will econtinue the pro-
cexx by deducting caxh discounts from
trade aceceptauees (obviously an absurd
procedure: 1. AJs ave far from being
cash ). returning slow-moving  goods
without proper authorization  (fre-
quently transportation collect ), and
taking allowances for freight that were
not provided for nor contemplated in
the original selling agreement. 1t is

a vicions evele withont end.—unless
suppliers  stick  to  their  published
terns,

It ix the very distinet danger that a
minority of manufacturers and jobbers
may force on the radio industry un-
wanted  and  unsound terms  that
prompts this article.  There need be no
wsure for uniform terms, that would
iy not only be unnecessary hut
illegal—Dbut there must he a definite
stand taken by all forward-looking
business men to discourage, on the one
hand. the practice of changing terns to
<uit the wiles of custonmers, and on the
other hand, the taking of discounts not
honestly  earned.  Would you permit
vour cashier to deliberately  short-
change your customers?

Matching the Re;:tifier Tube
With the Power Unit

Life of tube is shortened by excessive working voltage and
incorrectly designed power equipment

T is doultful whether the average
person fully appreciates the deli-
cate hitlanee existing between rec-
titicr tube and power unit for

satisfactory operation.  Espeeinlly is

this true with gascons rectifiers,  1x-
cesxive hun.  distortion, prematurve

wear of rectitier tube or power unit,
and even the breakdown of one or
more of the eomiponents, are generally
traeed to lack of proper engineering in
the first place, or to the use of rectitior
tube and power unit whicli were never
intended for use together,

The gascous rectitier ix dexigned for
a given working veltage. supplied by
the split seeondary of the transformer.
Excessive voltage will <horten the life
of the tube, while insuflicient voltagoe
will fail to operate the tube at its
proper capacity. The tube itself has a
certain voltage drop, which controls the
voltage delivered by the radio power
unit, Thix voltage drop can he reduced
by the tube manufacturer if desirved,
but while =uch procedure will result
in a higher voltage output from the

* Technical Service Dcpt., Raythcon Manu-
facturing Company.

power unit, it will place an extra strain
on the filter system, resnlting in at
leaxt an increased hum, which may or
may not be directly andible but which
nevertheless hax an intluence on the
quality of the set, or at worst a break-
down of the filter condensers now sub-
jeeted to excessive wear and tear It ix
well to note that the filter condensers
in the average commercinl radio power
unit are designed for a given serviee,
with little allowance for severe over-
tosud,  Furthermore, condenser special-
ist= have found out through extensive
Iaboratory aud life tests that an over-
toad of 10 per cent, on the usual paper
condenser rednces the life by at least
90 per cent., with an aceelerated redue-
tion of life beyond that peint in geo-
metrical progression,

Gaseous  rectitier  tubex must  he
designed for  specitie transformer,

clioke coils, filter condensers and resist-
ance networks, "Fhere is nothing inter-
changeable  abont  the  arrangcement.
Natisfactory  results—clean-cut  filter-
ing with an absolute minimum of hnm,
together with long and eeonomical life
—can be obtained only by cengineering
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the rectifier and the associated com-
ponenis pis one job,  The commercial
stiecess of the gascous rectifier tube,
now found in the vast majority of
radio B -eliminators, isx (due to the
fact that the promotors of this type
fully appreciated the delicate balance
involved, and approved of the use of
their tubk only with radio power units
that met certain rigid specitications,
only in thix manner. then, has it been
possible o insure the desired results.

It higljer voltages for the radio re-
coiver anfl power awmplitier are desired,
the sufeland =sane solution is 10 re-
place thy existing radio power unit-
with ong of higher power. The ex-
pedient §f replacing the usual recti-
ticr tube! with one of higzher voltage
outpnt i3 bound to cause dissatisfac-
tion and even to jeopardize the filter
condensets, leading to costly repairs.
Replacenjents of rectificr tubes should
he of thp same type ax the original
tubes. in order to maiutain the original
cngineeripyg that entered into the pro-
duction ¢f a satisfactory radio power
unir,

A Substitute for the Voliage
Regulator Tube*

11l necessity of some form of

line voltage control is now

fially  appreciated  in radio

phwer units.  Fxpecially is this
need apparent with the hetter types of
radio redeivers, in which the various
tubes maly be carefully adjusted and
biased for certain plate voltnges whieh
are in tuin dependent on a detinite line
voltage. | The  voltage regnlator  or
wlow tube, with its antomatic regula-
tion of vpltage within narrow limits,
presents pne solution.  This deviee is
being applied to factory-built, home-
made, andl existing radio power units
for contreling the plate voltages of the
receiver and first aplitier tube, but
not the liigher voltage for the power
tnbe.

A simpler solution. and one which is
rapidly gdining in popularity. is the use
of a suitable variable resistance in-
scrted in |the primary or input circuit
of the tenusformer. as a means of
compensating for lne voltage increase
or deeregse,  Tudeed,  this  method,
while it iy not automatic as in the case
of the glpw tube, hax a decided ad-
vantage i that, by controlling the
input or 1in(- voltage. it al=o adjusts
the variogs voltage taps including the
power :nn‘»liﬁ('r to the dexired degree,
in a single operation,

A heavp-duty variable high resist-
ance with a 23-watt rming and a re-
sistauce range of from 23 to 500 ohms,
ix requirdd for this service.  In the
care of “A-B-C” radio power units, re-
quiring a) =til greater input, larger
vairiable rpsistors are available,

The adjustment of the line voltage
may be dptermined by a high resist-
ance voltigeter across any voltage tap,
or by lowd-speaker results,

B Technicdl  Dept.,  American Mechanical

Lahs.
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HE opening of ol tirst TUMLNL
Convention and  TPrade  Show
in  Chicago  on June  13th
hevalded the coming of o new
et i radio merchandising, The
show itself has heen of olwious bene-
fit to the entire indnstry. There was
a great deal of anxiery  <hown by

many  during the early part of the
show «dne 1o the faet chat a mnnber
af maunfaetnre were holding back

cexhibition «f theiv fall models, It
was felt by mzny that the reluctance
of  these  umnutacturers 1o exhildt
theiv new praduets would defeat one
pirpose of  the teade <show and re-
tard all of the plans wmeade for the
coming  season It is obwions now
that those manntactirers who ailed
to attend the trade show and exhibit
their products arve die for much dis-
appoiniment  in tirnres  dnring
the comins year., pavticalarly when it

siles

is considersd that there wax an at
tendanee of 1RSSO dealers and job-
bers at the <hiow duaring the week
e that these dealers mud jobbers
not  only  represented  every state in
the Union bat Caba, Auastealia and
other toreign terrvitory as well, These

wen have had the opportunity of re-
viewing all of the new products and
have gained o detinite idea as to the
frewd of development and a very clear
couception of the present purent it
tion. The resnlt will be that they will
line up =tock at a much earlier date
amd  possibly  assist in starting  the
raddio season mneh earvlier than aisual,

The Trend of Developments

There were no revolutionary  ideas

TREASURER

D. MacGregor

C. C. Colby

evident  in the  design or cirenits
of any of the receivers or aecessories
exhibitedd at the <how but the ad-
vaneement in production merhods and

mechanical constracticn are =nthicient
to allow one to state that great im-

provements have bheen omade sinee last
sen,  Practieally  all of the re-
ceivers  oxhibited  lued  strens meral
framework with all of the clectrieat
parts <hielded,  In fact, knowing the
wriet bronght about by weak mechani-
cal construction in the past, mann-
facturers have pnt o great deal of
thonglit into the <turdin of their
Nome  nmunfaciarers are now
employing the telephone switehboard
type wiring, oversize heavings for atl
moving  parts and metal  framework
cousiderably  thicker than they have
heen in the past.

It is refreshing to note the excel-
lenee of  mechanieal design and  the
dbsence  of  cheap naterials. More
wonbded  parts are employed in the
construction  and  withour  a  doubt
neny, if not all, of the receivers could
be thrown out of a second story
window withont  deing  them  mnach
damage, Maost dealers and  jobhers
have  learned by experience  that
sturdiness is a very important factor
awed certainly they are going to ran
into wrief throngh breakage of
sets and parts,

Sers,

Tess

Eleetrified Reeeivers

Moxt of the =et manmfacturers ex-
hibited  Dboth  electritied and  battery
operited  receiver Considering the
fact that some =<maller time has heen
spent upon  the design and  develop-
ment of electrified dealers and
Jobbers will do well to continne push-
ine battery

sets,

aperated sets oasowell as
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Needloss
are
have

newer eleetritied unirs,
many of the receivers
developiments mnd
been completed  within o <hort time
amd it ix ditlienlt to know just how
these will operate in the hands
of the consnmer,  The new A0 Cotubes
are a very recent development and in
thisx case. ax welll it is ditlicult to de-
termine  what the reaction will he
on the tubes as well as the sets em-
ploying them. The fact that these re-
ceivers  have  operated  surprisingly
well in the laboratories is merely an
indication that there is o good chancee
af them going aver.  lHowever, past
expericnee has shown that many
laboritory  receivers and  sets incors
porating  nnseasoned  developrients
quiite aften talt tlat onee they reach
the open market.

Rectifier Tubes

Regarding  eleetritied  receivers, it
will be noted that meuy new rectitier
tubes, capable of passing anywhere
from 100 to 350 milli-amperes, have
been placed on the market by numer-
manufaentrers,  Some  of  these
tnbes,  with o low  output,  are
marketed 1o 1ill what, to many, =till
seems to be an nnvealized  demawd.
Diflicnlty  has  been  expericnced in
many  socket operated  receivers dne
to the fact that they were worked too
close to the output of the rectifier
tnbe, .\ redesign of the receivers his
heen miade and rectifier fubes with an
output in the vieinity of 100 milti-
amperes arve utilized in place of the
former tubes having aun ountput of
GS milli-nmperes. In  competition

the

Rets

ons

1st VICE-PRESIDENT

T. K. Webster, Jr.
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Convention and Trade Show

with the “A—B—C" climinators, em-
ploying higher output  rectitier tubes
and the new A, €0 tubes, are mnuer-
ous AT power units being marketed
ta o seore of manutneturers, These,
noe doubt, wili e popuiar for some
time to come ax they have already
reached the hands of the consumers
and in moest cases proven satisfacetory,
Jesides, o great deal of developmental

work lus been done ou them during
the year xo that they are actually

superior to the ones first introdoeed,

Better Parts

We tind other parts manufacturers
supplying  rveally  gomt  tilter chokes
with correet impedence ratings,  Up

until the present time there have been

very few  satisfactory  filter  chiokes
manutactired atthongh it isx hard to
state  the reason,  There are  also
aumerous  manufactiurers who have

placed power resisters on the market
and are =elling direetly to manutiace-
turers and constmers.  Most of the
resisters are of the wire wound type
althongh there are a few employing
specinl resistive materials and in the
variable class, a few of the carbon
compression type. Those exhibited at
the show appenar to be exactly what
hax been nesled for some tilme and
aecording to the ratings claimed by
the manufacturers will help to pre-
vent many BT oelimbmators, tC7 elim-
‘inators and A -DB—CT climinators
from going wrong in the consumer’s
BT UEN

All of these small items o hand in

2nd VICE-PRESIDENT

1. 0. Collamore

EXEC. VICE-PRESIDENT

L. S. Baker

hond in making up the various power
it manutactured aud most ot the
merchandising men who attended the
show  have had it i
them that socket power

s=edd upon
devices are

EXECUTIVE SECRETARY

M. F. Flannagan

el eloser to being fool proof than
fornmer models,

Loud Speakers

We lind no great progress made in
the design of lond speakers atthough
many of the =ame types sound better

www americanradiohistorv com

thix vear tlan they did ast due prin-
cipally o the improvements made in
andio frequeney amplitiers and power
amplitiens. Nome  of the new  ex-
ponentind horn speakers mud - curved
horn speikers e very interesting in
their desxign and  give very faithful
reproduction,

General Survey

According to a snrvey made by the
PTrade Show and Convention Daily of
the total number of exhibitors at the
convention, 407 ¢ were displaying table
type receivers and 378 consoles. A
further exsmination of the consoles
<howed that 12.6°¢ have built-in eone
speakers' and 61.57¢ ave equipped with
a long wiv colunm horn,

It ix imteresting to note that 705
<howed  cone speakers while 2187
have horn or air column speakers,

AT power units which have an
electrolyte  of some  sort lead those
whicll sfre totally dry by GR35 to

1415,
With phe “B7 units the situnation is
reversed' with 98,17 of these using the

witkeons | content,  tilkinentless  tnbes
atd 2090 being electrolytice.
Batteries  fall  below  the  socket

power ynits as only 21870 exhibited
storage batteries and 34270 dry bat-
teries The dry  batteries  are,  of
course, mostly of the and T
type while the storage are G-volt “A7
hatteries.

It ix [alse jnteresting to
109 flisplayed  tnbes  and
furniture. .

The parts mannfacturers made o
good showing with a figure of 41.3%.

note that
21.8%

3rd VICE-PRESIDENT

J. B. Hawley
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Eliminating the Loop Characteristic in the
Power Tube of A. F. Amplifiers

Interesting facts regarding constant resistance structures for
. . . L)
output circuits and “matching phase angles”

This, the fourth article of a xeries
by Me. Hiler, containg some compard-
tirely new facts regarding audio fre-
queney amplification.

Mr. Hiler has been working ow dar-
raugements for climinating distortion,
duc to looped characteristics, in the
output of andio amplificrs.  Ile covers,
among other things, a special constant
resistance  structure, which actually
containg inductance and capacity, de-
signed for this purpose.—EnIToR,

HAT a vacuum tube it=elf may
cause harmonic distortion re-
gardless of the type of appa-
ratus used in connection with
it is an interesting fact. 1o the June
issue we referred to harmonie distor-
tion caused by the looped character-
istic.  This articte will deal particu-
larly with 1he causes and cure (or this
kind of distortion in connection with
the last tube of an audio amplifier,

It is a well known fact that the am-
plification factor or “Mu™ of a tube
chinges with the value of the B~
bhattery voltage impressed across the
plate and filament of the tube. In
Fig. 1 is shown the plate cirenit of a
tube iHustrating the distribution  of
the voltage changes (eo) amd (ep)
due to signals heing impressed upon
the grid of the tube,  The result of
the changes (¢ is illustrated by the
curve of showing a  typical
“looped  chnracteristic™ It Qs easy
to show that as the impedance (Zo) is
inercased and  (ry)  remaining  con-
stant that a smaller and smaller por-
tion of the total voltage change
(0o + ep) is effective across (. e,
(ep).  Consequently  the amplitication
factor is not affected by these voltage
changes as muech as when  (Zo) is
small,  Also if the original “ 13" supply

Fig, 2

voltage is large in comparison with
éh
| “’ i = 0

-PUSH-PULL AMPLIFIER -

Fig. 3. Standard form of push-pufl

circuit

* Hiler Audio Corporation.

+ See “Thermionic acuwm Tube Tlan der
Rijl. page 173,

By E. E. Hiler*

the A, C. voltage chianges or signals,
then the amplitication is not affected
by the voltage changes as much as
when the ratio is smatler.  Doth of
these factors, the Cosupply and the
external  impedance. affeet  the loop
characteristic.  We may safely  say,
therefore, that with high D7 voltage
and a low volume of signal the loop
degenerates into the straight line O
of Fignre 2 and also that as Z. is in-
creased the loop gets narrower and
narrower approaching KO as a lit,

Impedance variation in loud

speakers
Sinee the impedance of loud spenk-
ers varies with frequeney and gets
T 1 T | |
| I O Y O
1 | | |
| |
et - | |
|t | h
[ [l [ I[A
LLURLIMIE 1 | B I e |
1 FART
3K B ) F - i
. - L A |/{(
o] ) il
<4 T T
o
=3
5}

|
[ /] Lo4,

AT |
r‘f,'{g’;/:/ /l 'I
LA Al |
GRID VOLTAGE

Loop characteristic curve
of vacuum tube

PLATE

=X

S

Flg. 2.

smaller and smaller as the frequency
of the music gets lower, it is clear
that the loop charaecteristic is mostly
evident at the low frequencies produc-
ing raspy unmnsical tones of the base
notes especially if they are of gener-
ous amplitude,  In the previous article

we showed how this difliculty was
overcome in the interstage coupling
dovices of the tuned double imped-

ance type by making the impedance
between tubes three times that of the
previons tube at the towest frequeney
to be encountered.  Iiut the last tube
of the ampliier works into a tond
speaker where the power available in
sime isx the important factor instead
of the voltage available in same and.
therefore, the problem presents a dif-
ferent aspect and is not so 10
solve,

Non-reactive and push-pull cireuits
In the push-pull amplifier of Fig,

www americanradiohistorvy com

3 the voltage change on one tube is
opposite to that on the other and the
consequent  distortion of one tube is
balanced out by the other in the out-
put transtormer. Also in the non-re-

Filg. 1.

Representative output
circuit

active circuit of Fig. 4 the phases of
siccecding  tubes are 180° apart and
the lobp characteristic distortion of
one tube is balanced ot by the loop
characteristic distortion of the next
tube, Ilowever it is necessary to have
an eveh number of tubes and to have
the amount of distortion in cach pair
of tubps the same by adjusting the
voltagds and impedanees to offset the
difference in amptitude in <ignals from
one tube to the next.  Even with this
1vpe the outpit cireuit of the last tube
mmst e non-reactive in order to per-
tectly balanee out the distortion of
the next to the last tube,

Matching of phase angles

Refebring again to Fig, 1. let us
assume that the impedance Zo repre-
sents the impedancee of a lond speaker
at & tortain frequency.  then  the
relativeé power developed in the loud
speaken by the signal can he shown as
in curvie of Fig. 5 to e dependent on
the relation betwoeen o and Ze, For
any one phase angle of Zo it wag shown
in the June artiele the maximum
power ¢btainable is when the external
impedapee equals the internal impe-

danee.  This is the =o-called matehing
of impedance.  We will now demon-
strate (the faet  that “matehing  of

phase angles™ has an even greater af-
feet on the power developed than the
“matching  of  impedances™  atthough
for absplute efficiency both should be
matehed.  This important principle is
stated very clearty in “Transmission
Cirenites for Telephone  Communnica-
tion™ by K. S. Johuson, page 16 “the
maximum amonnt of power which it
ix possible for a receiving device to ab-
sorh fram a source having an eleetro-
motive foree B, and an effective resist-
ance R isx the square of the electro-
motive foree (1) divided hy 4 times
the effeetive resistance (R0 and i=
obtained when the impedance of the
and the receiver are conju-

SOtree
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gates” A conerete example of this to
illnstrate is:—

Impedance of source, 10 ohms resist-
ance and 20 ohms capacitative reaet-
ance or (10— 20) and impedance of
receiver to mateh 10 ohms resistance
and 20 ohms induective reactance or
(104§ 200, In this exawmple both the
impedance  and  phase  angles  are
“matehed.”

When working out of a vacumm tube
the impedance ot the source has no re-
actance at audio frequencies so that its
impedance can e expressed as re 4+ j o
and the conjugate would be v, jo
where 1 = r..

On page 186 of “Thernionic Vacnnwm
Tube”™ by Van der Bijl the formula for
the power DI in an external imped-
ance “Z is
=W 4 Ze)?
cox 4 in this. is the power factor and is
dependent on the relation hetween ro
and x« of impedance Zo. Where r.
ix the effective resistanee and x. the
is the effetive resistance and xo the
Z"-

1 (1)

4+ €

and the difference between them  is
that in I’ the impedance was nmatehed
but the phase angle wasx 457 and in 1%
the impedanee was not mateched but
the phase angle was matched at 09,

Therefore we can climinate the loop
characteristic in the last stage by sim-
ply keeping the fmpedance high and
matching the phase angle to offset the
tos= in power due to not matehing the
impedance.

Constant resistance structures

Thix leads us up to a dis
constant recistance structures, A sim-
ple farm i< given in Fig, 6 and you
might well avk how can this cireuit
maintain a constant impedance (Z) of
zero phit ¢ anme at o oall frequencies
since it contains not only inductance
but capacity and hoth of these vary
with frequency.

For insciee if we let 2 1 £ = W, the
impedance of the capacitative arm will

1
he R —j ——
we

“ussion of

and that of the in-

WW

»%—W' : HTT-F;? - “T"ﬁ : ETT-‘ i
] 11 1 ]

ek

+ -

Fig. 4,

Non-reactive amplifler circuit which overcomes the “*loop characteristic.'"

Note that a positive “C' voltage is employed on the grid of each tube

The condition for maxium power in
7o = therefore satisficd if /Zo/ (abso-
hute value) is equal to rn and the
pluise angle equals 07 O° with econse-
quent pawer factor of 100% or cos
P equals unity.

e x 100
(ro + 1)*
L SR
1 l‘,T X 1007

Naw, if the phase angle had not been
“matehed,” for instance (2 common
anhgle, 457) the power would he

I = vie

o M e
e X LT

P = wies TR
(r =+ rp)?
Weis
=- X T0.74¢
4. e

Again if  the phase angle  were
matehed but to elintinate loop charac-
teristic the impedanes Z. were made
cqual to 3 e instend of equal to e
3 e x 10007

(tr + 3 )’

Iy = e’

3wt - wer: 3
— X M " "
T ¢ or I X 3 X 1000,
Eliminating the constant
ke
———from 5 ' and 1,
4
we have 1% =100
= T0.T%
and P, = 75.9¢
Hence P is wmore efficient than P,

ductive arm will be R: 4+ jwL. Both
of these impedances vary with  fre-
quency but can be made to vary in
sueh a mauaner that the impedance of
the parallel ecombination will be the
sine for all frequencies. “IT'he proof
of the faet that thisx condition will be
met providing

is #s follows—

(R:—j ) (R jw
we
Z = 1 -
(Re—j —— )+ (R 4+ jwl
we
By performing  the  multiplication
indicated in the nnmerator and the

addition in the denominator and then

multiplying both numerator and de-
nominator hy the conjugate of the

denominator
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The =ecoud fraetion of the equation
for 7 is the reactance component of Z
ax indicated by the facet that it is pre-
ceded by the quadrantal operator (j)—=
V—I1. Therefore if we make this
component equal to zero the reactance
component will be neutralized and we
will have left only the resistance com-

ponent.  In order to do this it is only
T T
TTT I T TI]

3 SR - 11—

g ~

&g | 4 I S

‘é" / § S \

Bl ; -

'

w ‘ JR OO RO P !

[:4 ‘ !

0% 100% 150% 200% 250%
EXTERNAL IMPEDANCE
(NTERNAL RESISTANCE

Fig. 5. Relative power curve,
showing change with variation of
impedance

NECESS,

to equate the numerator of
the reactance component to zero and
after simplitication we get

Rz L Lo L _ z)=
IM(R-_. (,_)+ o o —r)=0

. . L L
Consequently, if RS el and re =R;*
the above expression will reduce to

7Zero,
1t ix therefore evident that the con-
dition necessary ix for

L,,,
IR = 1R ‘ c

If these values are substituted in the
formula for Z (=ee (3)) then Z re-
duees to simply Z =R, and ix inde-
pendent of trequency.

Fig. 7 shows how this principle is
applied to a loudspeaker eirvenit, the in-
ductanee of the loudspeaker being L,
the effeetive resistance of the loud-

72—

R2

(g]
~

R1

I
2+ Ry=Rp= YL

JeR + R — juwl, . )] Fig. 6. Simple form of ‘constant re-
we sistance structure
R! L 1
(= RO (RLaw ¢ ) — R A - - ) (LW ———)
, ew C oW
we got 7 S i Y
(R + R+ (Lw— — —)*
ow
N R )5 1
1 . Llav Y} - o — ¢ —
(R + R.) (1t Lw o (R, c Y (w v )

] — =

(R + Ry)* + (L\\'—"l- .
ow
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spenker being R, and R; is an addi-
tional resistance in series with the
loudspeaker to make R+ R. equal to
R..

Practical Application

In Fig. 8 we have a constant resist-
ance structure within a constant re-
sistance structure, necessitated by the
fact that an output choke and conden-
ser is usnally used to keep the N, .
out of the windings of the spenker.
The principte is the same however, ex-
cept that we have two additional fae-
tors to balance. The application of
this to a typical circuit is shown in
Figs. 9 and 10, It ix unnecessary to

R
-.Rp ! v
LOuUD ¢
SPEAKER |
G ! L
Ry )
R3

3Rp=Ri+R3 -Rz-1/%

Fig. 7. Simple form of resistance
structure applied to loud speaker

add any resistance in series with the
output choke sinee the amount of iron
used usuilly gives us safficient effee-
tive resistance, due to hysteresis and
eddy current effeets, to balance, The
values shown will give good resnlts
but it is & good plan to be able te vary
the capacity of the .04 mfd, comdenser
from .01 to .08 mfd. and the resist-
ances, shown as variable, from 5,000
1o 25.000 ohms,  Always, keep the re-
sistance in series with the loudspenker
at a smaller value than the resistance
in series with the condenser in order
to balance out the iron losses of the

Rs R2 Ri

z-Ri-Rp-R3-VE -

1

Fig. 8. *“Wheels within wheels” type
of constant resistance structure

loudspeaker., The output condenser
cun be as low as 1/10 of a mfd. de-
pending on the ountput choke used and
the value of the impedance of the en-
tire cirenit desired.

Adjustment

In testing for best results listen for
low frequencey notes and with a switch-
ing arrangement throw in or out the
entire structure. You will notice that
the raspiness of loud, low tones will
disappear when the circuit is balanced
and its impedance ix 3 or 4 times that
of the tube used, In setting up a
switehing arrangement a double-pole,
double-throw  switch can be used so

W.E.
1 MF. S
71 F CONE
MF,
o
,’, = g /
100 %
HENRY | 10,000 2
OHMS
;
] 7000 OHMS
+180 V.
Fig. 10. Schematic diagram of

“wheels within wheels’ type
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that in wne position the 7.000 ohm re-
sistance will be shorted and the 10,000
ohm resgistance open and in the other
position the 10,000 ohm resistance will
be conrfected and the T ohin re-
sistancel no longer shorted. By this
means i gnick comparison can be ob-
tnined and we Dbelieve you will be
pleased  with the results. bne case
when thix prineiple is of particular ad-
vantage is that of a tuned double im-
pedance amplifier xo set up as to give a
rising characteristic to the low fre-
quencies with the idea of making a
small cone or smaltl horn sound like a
larger ohe.  Iu this case the low tones
are of generous amplitude and  with
low impedance lond speakers consider-

COUPLING CONDENSER

B
_-Rp
L
i ouqu\
| CHOKE
Rt
B+
B-
I

SRp'Ri'Rleg--\/% - JE

Fig. 9. “‘Wheels within wheels' type
of structure applied to loud speaker,
output choke and condenser
nble dixtortion of extra lowd, low notes
results, mpking a milli-nmmeter in the
Inst tube jump too vigorously, How-
ever, witl] the output cireuit property
-adjusted, ps outlined above, the needle
steadiex itself and the distortion dis-
appears with the result that the low
tones are round and full. No affect
on the high frequencies is apparent
with the arrangement working cor-
rectly. Bt if the condenser shown in
Fig. 10 ix ronnected directly across the
lond speaker without properly balance-
ing the cigcuit, then you will find that
the  high  frequencies  are  reduced

sligghtly.

Cross Licensing of Patents Forecast
in Electrical Industry

HE resolution adopted by the
Policies Division of the
Nationnl  Electrical  Manufac-

turers Assoeiation, covering the
investigation of cross licensing of
patents will be of interest to manufac-
turers of electrical goods making radio
apparatus and supply equipment. The
resolution follows:

“WHEREAS, the electrical indus-
try is under heavy annual expense
due to patent litigation and

WIIEREAS, the result of this con-
dition is uncertainty and laek of
confidence in the minds of the pur-
chasing public as well as unfav-

orable feeling between the differ-
ent organizations in the industry
and

W HEREAS, the National Automo-
bile Chamber of Commerce has
demonstrated the practicability of
a sy=tem of cross licensing patents
which has been  effective for a
number of years in the automo-
tive industry and has resulted in
strengthening the confidence and
development  in that  industry,
thevefore

Bc it Rcsolred, that the Poli-
c¢ies  Division of the National
Flectrieal Manufacturers Associa-
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tion, in regular meeting assem-
bled, raquests its President to

have sucdh a committee or individ-
uals, as he may consider expedi-
ent, invéstigate the situation re-
garding jpatents in the electrical
industry with a view to determin-
ing whether some moditication of
the plan utilized by the National
Automobjle Chamber of Commerce
may be muade applicable to elec-
trical manufacturing industry and
Be it Further Resolved, that the
findings of such a committee or
individunls be presented to this
Division for further action.
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The Radio Service Problem

Dealing with the shop layout and testing equipment :

Pare 11

IS article will deal with =ome
of the apparatus that was men-

tioned in last month’s article
together with  suggestions  for
layouts and wiring dingrams.  But,

first of all tet ux eonxider the =hop,
Most certainly the shop must he well
ventilated and well lighted. Bad air
and eye-strain  will most certainty
detract from the efficieney of the sevy-
ice department and since we are out to
make a go of this thing let us get the
gronmd work right by having good air
and the right light, Just a word about
the light. The writer is informed that
a light direetly over the operator's
lhead. or stightly to the rear. is the
ideal =ituation.  The reason advaneed
tor this placement of the light is that

it will attow =uflicient lght on the
work and at the same time will not
<hine into the eyes of the operator,

Actual test has proven that if the light,
covered with a suitable =hade to keep
the light rays from striking the wall
ahead of the beneh from where they
would retleet, is placed about two feet
above and  just s=lightly behind the
operator it is least tiring,  So muech
for the light. Kindly remember that
the foregoing and the following are
merely  snggestions and  individual
cases nuy be adjusted to best suit the
neeilds of the operator.

The Test Beneh

The benell seems to he a sadly
negleeted part of the service depart-
ment,  therefore. bear  with me a
moment until we consider this part of
our equipment.  First of all. the top
shoutd be made of closely matehed
hard  wood hoards,  Ilard wood s
specitied hecause it wears well, 11 s
no fun to work on a benell that is
subject  to o severe  Ustivering”  The

By J. Ray Blaich

hoards should be closely matched to
avoid small parts sach as tiny screws,
lock washers and the like from falling
through onto the tloor. We can’'t make
money looking for lost parts nor ean
we charze this time to the eustomer,
T'he height of the beneh will depend
on the size of the operator,  ‘Fhe
important fact to remember is that it
ix casier to work in an upright position
than hent over the work., A bad pos-
ture persisted in will grow on you.
Retween  thirty-six amd forty inches
high seems to be about right.

Now here's a new one. 1 am going
to suggest that the bench be made in
the shape of a right angle.  This. of
course, does not mean that yon must
w0 to a lot of trouble construeting such
@ beneh. Tlere’s the idea.  Suppose
that you are working on a set on a
regutar =traight bench. where are you
in the habit of putting the various
teols that ave necessary for the job?
Chanees are that you either pull them
out of a drawer under the heneh or
from a near-by box amd drop them on
the bench <omewhere, convenient or
otherwise, just as the im-
mediate uxe for any particular tool is
over,  Consequently. most of the time
your beuelr will be o mess of tools and
wire, It means atso that you wil
waste a lot of time looking for the
serewdriver  that  youn had  just a
moment ago but ntow seems to have
diappeared entirely.  Why not put a
little extension on the bench to the
right, if you are vight handed and to
the left if left handed, On this exten-

soon s

ston bairild a convenient tool rack for
the tools used most,  This will keep
the tools in steht at abl times.  Of

course, when you finish with a tool it
will be necessary ta replace it in the
noteh or <lot in the teol rack made
especially  tor  that  particular  tool,

f
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Rear wiring of the power panels
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This all sounds very ditlicnit on paper
bt when put into practice the tools
reem 1o come half way to meet you
when needed,
Outlets

Another suggestion for the bench is
the placing of the current outlets,
There should be two of them placed
under the front edge of the bench and
preferably to the right of the operator,
Eaclt one should have a pilot light,
The pilot light will save you an argu-
ment with the Underwriters. A fuse
block located somewhere under  the
beneh will save steps and time in case
ol a short eircuit. Two outlets have
been specitied, one for the soldering
iron and one for testing =137 battery
eliminators  and  miscellaneous  work
requiring current from the city serviee,
It hax been found real convenieut to
have a resistanee of about twenty ohms
and capable of carrying approximately
one hundred watts without overheat-
ing, connected by means of o single
pole double throw switeh in one ~ide
ot the soldering iron cowd. The switeh
makes it possible to cut in the resis-
tianee or short it at witl,  Pse of the
resistance will prevent the iron over-
heating and still it will be hot enough
for the work., Of course. if you have
a long steady soldering job the resis-
tunee is not used.

Tools Required
While we are on the subjeet of tools
let us counsider =ome of the more
esxential ones used by the service man.,
A zood kit to begin with is:
SCREWDRIVERS

1-—Jeweler's (for wmeter work),
1—1 iuch blade, 6 inches long.
1-—1, ineh blade. 3 inches long.
1—1% inch blude. 6 inches long,
1-—1; inch blade. 3 inches long,
1—1y inch blade, offset  (length op-
tional).
1—1 inech blade, oftset (length op-
tional).
RS
long nose, 3 or 6 inches long over
all.
1—round nose, 3 or 6 inches long
over atl,
1-—square jawed, 5 or 6 inches long
over all.
1-—suare jawed. 8 or 10 inches long
over all,
1- -dingonnl cutters, 3 or § inches
long over all.
1—end  cutters  (for cutting  small

serews ahd heavy wire).
WRENCHES
wot socket  wrenches
handle preferable).
1 et open end wrenches, sizes 3/16
to ¥ or 1 inch,
1—bieyele (wonkey) wreneh capable
ot opening 1 inell or move,

(=straight
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1—6 or 8 inch Stilson wrench,
EMERY WHEEL

Any gowd cutting material will do, it

need not he emery,
KNIFE
A husky one with a noteh tiled in the
back of the blade for skinning
wire.
SOLDERING IRON
A light or medium weight tip
suffice.
DRILLS
High speed, sizes 1/16 to ', inch.
A handle with suitable chucks
o with thix outfit.
HACK SAW

For sawing metal.

A keyhole saw and a carpenter’s
brace with several size wood bits come
in handy at times and may he added.
if desired, hut are not absolutely neces-
sary except in the event of the instalta-
tion of a power plant operated from
the lighting current where ventilation
must be provided in the eabinet. The
individual operator may augment this
list with varions additions ns the need
arises.

will

Testing Equipment

Now let us turn our attention to
some of the apparatus used for testing,
First of all we must have'a sowrce of
power for the radio set umnder test.
Referring to Fiz. 1 you will find a sug-
gested layout for a power panel. The
apparatus used by the writer is two 7
by IX inch in<ulation panels, held in an
upright position with augte irons and
wooden supports. Yassing across the
panel at the center are several siugle
pole double throw switches,  Along the
bottom ix a row of hinding posts for
making connection to the panel by
means of the eable with which many
present day sets are equipped. The
top row of connections are phone tip
Jneks and are used with sets that do
not have a cable but binding posts
instead. To conneet such a set to the
panel, connecting wires muast bhe sup-
plied. .\ picce ot flexible wire of suit-
able tength with a phone tip at one end
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Fig. 1. Layout details of the pdwer panels

and a universal test ¢lip at the other
end makes a convenient  connecting
wire, At the extreme right of the
panel you will notice two lamps. These
are 40 watt, 110 volt lamps used as
protective resistabees in case of & short
cireuit in the set under test, They
spell real life insurance for the radio
tubes—there is no use of heating a set
of DB batteries or hurning out a set
of tubes because of a short in the set.
A single pole =ingle throw switeh has
been provided for each of the lamps to
act as a short across the lamp, if
needed. Two lamps have been nsed
for several reasons, one of which i
180 volts or cven 135 volts of “R”
bhattery might burn out a =ingle lam).
The other reasons will be explained a
little Tater. Fig, 2 shows the wiving of
the power panel and is xelf explana-
tory. The writer would like to emplia-
size one “don’t”™ and that is: don't use
a “BY eliminator as a source of B
power for your power panel. The ideal
sorce of power is an A7 battery of
at least 100 ampere honrs capiei
storage D7 battery and two Jdr
“C” batteries.  In the event that
do not wish to consider the
BT battery use the “heavy duty™ type
of dry-cell *I battery,  In Fig, 2 the
charger is not shown but should he
included, If further protection for the
batteries ix desired o three to o tive
ampere fuse may be inserted in serjes
with the negative A7 lead. A neat
installation can be made by construct-
ing st bench about a foot from the tfloor

—eell

you

VOLTMETER
OTOBV. - OTO 200V.

MILLIAMMETER
0 TO 10 MA

Fig. 3. Schematic diagram of the special test box designed for service work
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for the batteries and charger.  This
will keep them off the tloor and out of
the way¥ when you clean up.,  Wires
run frojn the batteries through the
work beneh to the back of the power
panel in) the form of a cable will add
to the appearance of  the finished
instatlation.

The Test Box

Fig. f shows the hookup of a piece
of appafatus that will prove of un-
estimatable value to the service man,
This inftrument will pay for itsetf in
thme =avisd in =hort order. With it the
SACTOCBC and tCTobalteries may be
tested wiithout disturbing a single con-
nection. | B will cheek the continuity
of the tadio set without the aid of
batteried other than those used to run
the =et. | Tubes may atso le tested and
the platg curvent of any tube in the
set checked. Referring again o Fig, 3
it will be noted that the instrument
comprisgs the following:

1 Double rauge voltmeter (high ohnis
et volt type).

=D, Comilli-immeter (same diameter
as voltmeter).

1—"Tube =ocket (UX type).

S—DDPRT switches (midget jack switch

typhe.
1--DPPT switeh (midget jack switeh
wpe).

1—Plug and cable made from an old
UN 199 base, a wooden plug
drifled from end to end so that
a four wire cable will go through
amd conhect with four prougs of
thel UX basxe,  The plug may be
hell in place in the base either
with sealing wax or short pins.
Be jcareful not to short the cahle
with the pins, it used.

The wiviter will leave the design to
the builder and go immediately to the
operationp of the test box,

Now that we hiave our power panel
amd test hox we may procead with the
first of bur “routine . The re-
ceiver i connected to the power panel
and noti¢e takeu of whether or not the

tests

Lamp= onl the power panel light,  1f not,
everything is ablright <o far. I the

left han{t lamp lghts alone there is
a short between the I neg,” and “B
4577 I the right hand lamp lights the
short is [between =43 and 90" while
it both lamps light dimly “neg” and
< arelshorted.  f both lamps light
tairly bright the entire “B* battery is
shorted, | We shall proceed to the con-
tinnity tést next.
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The test box is pressed into service
at this stage.  The plug of the test
box js inserted inte the different tube
sockets of the receiver under test and
the varions switches on the test box
are closed one at a time and indicate
as follows:

“AV—This switch connects the meter
to the filament counections on  the
socket and gives the A7 voltage on
the low scale,

“A-Rev,"—Gives the “A” voltage if
the socket happens to be  reversed.
Some reccivers have the filament eoun-
nections reversed at the socket, While
this doex not affeet the operation of
the receiver it wonld eause the test
box meter to read backward unless
provision was made for it,

“BU—Gives the voltage of the “RY7
battery at the socket and indicates
whether the primary of the trans-
former and associated wiring is OK,

S —Checks the C” battery voltage
at the socket ax well ax the continu-
ity of the transformer scecondary, ete,
when the “A7 ix connected in the
standard manner.

CC-Rev,”—The same as C™ when the
“AT connection is reversed.,

“Ilate MA” and A" (Both closed at
the same time)—With the plag in-
serted in a xocket of the reeeiver and
& tube placed in the test box socket the
milli-nmmeter will indicate the current
drawn by the tube while the voltmeter

will show the filament voltage. Dy
throwing the “Plate MA" switelt to

the opposite position a change in plate
current will take place. This is an
indication of the condition of the tube.

To test a receiver uxing the series
filament hookup all the tubes should
be used in their respective positions
in the receiver. When a tube is re-
moved from the reeeiver to make room
for the test plug this tube shounld be
plaeed in the test box socket.  In this
way the tube is still in cirenit through
the test box and cable and the proper

load is maintained which will insure
accurate readings on the test box
meter. provided the high resistance

type of meter is used.

A test box of very similar character-
istics may be obtained at present as
a commerceial produet.

Iu the next artiele we shalt conxider
a cduammy autenna,” a multi-purpose
oscillator and more of the “routine
test.,”

\—Vhy Paper aﬁd Why Mica

in Fixed Condensers?

Mica and Paper are equally as important but each find
! qually I
special uses

By Harry

F. Houck*

111 reasons for using mica as
the dicleetric in certain con-
densers and paper for others,
are governed by many factors

passed upon by the engineering as
woell as the production staff of the
coundenser  manutacturing  establishg
ment, What is more, there are certain

ceonotie isiderations which decide
the diclectrie that shall be employed.
S0 well are these varions factors de-
fined that the mica condenser has
clearly detineated fickd of uses, while
the paper  condeuser,  likewise. has
another ctearly delineated field of uses,

First of all. mica is admittedly a
better dielectrie, It has far greater
clectrical strength than paper. which

i to say that for a given mass of
material, it will withstand greater
voltages without breakdown, At the

usunl operating voltages in radio re-
ception, a miea condenser should have
virtually a perpetual life. while the
carefully built paper condenser <hould
have a life of from ten to fifteen years
in contrast with the poorly built paper
condenser with an indefinite lease of
life which may be measured in hours
or days or weeks or months,

* Chicf FEngincer, Dubilier Condenser Cor-

poration.,

Thickness of Mica the Main

Drawcback

However, mica cannot he worked as
thin as paper. which is the main draw-
back to the employment of this ina-
terial in  lavge capacity  condensers.
Mica cannot be worked to thicknesses
less than 2 mils, while paper, on the
other hand, can be worked to 0.5 and
even 04 mils,  1lence the ica eon-
denser, with its considerably thicker
diclectrie, must have larger plates and
more of them to equatl the capacity of
the paper condenser with its much
thinner dieleetrie.  The mica couden-
ser will he mneh bulkier, therefore, for
voltage ratings below 1,000, but at 1,000

volts and above, the properly built
paper  comdenser  must have  six
“papers” or tayvers of paper for the

diclectrie, which eauses the paper con-
denser to be almost as large as the
mica  condenser,  Above 1,000 volts,
abviously, the mica condenser comes
into its own more and more as the
voltage incercases, since the marked
plurality of papers necessary in the
corresponding  paper condenser soon
makes the latter impraetical.

www americanradiohistorvy com

Radio Engincering, July, 1927

Comparative Cost

In the matter of cost, the mica con-
denser is virtually prohibitive for large
capacities at 1.000 volts or less. The
mannfacture of the mica condenser is
far costlier than ix the ease with the
corresponding paper coundenser, Each
piece of mica must be individually
tested. Then the assembly calls for
the stacking of alternate sheets ot mica
and tinfoil. one by one, By way of
contrast, the paper condenser starts
out with paper and tintoil in rolls,
which have been passed upon before-
hand. ‘The assembly is purely a matter
of winding the inter-larded tinfoil and
paper into a compaet roll, st automatie
machines,

The discrepaney in produetion cost
between mica and paper iz reflected in
the final price of the respective con-
densers, Thus taking a 1 mfd., 1000-
volt condenser as the basix for com-
parison, the paper condenser will eost
in the neighborhood of 83, while the
mica condenser will cost about $25.
Translating these figures into terms of
radio power unit practice, in whieh at
least 10 mfd, is reqnired for a good
“B-climinator, it will be noted that
the compariszon shows &0 for the paper
and $250 thr the mica.

Specific Fields for Both Types

From the technical standpoint, there
is a clean-cut distinetion between the
proper sphere of the mica condenser
and that of the paper condenser. The
former. axide from its neecessary ap-
plication to radie transmission, is es-
sentinl in the radio-frequency end of
reception, where radio-frequency
energy is being handled, Mica has the
necessary permaneney of capacity, low
phase angle. and ideal power faetor.
Paper does not make for siwh precise,
highly efficient performanece,  TIlence
the growing tendeney of late on the
part of some to substitute tiny paper
condensers for the n=ual mica conden-
sers in the radio-frequency end of re-
coption is to be deplored.  Grave losses
in efficiency are bound to resnlt, and
variation in eapacity is almost certain
to alter the critical halance of the
radio-frequency circuit.  Fven on the
plea of eeonomy. which can be the
only exeuse for the use of <mall paper
condensers, the diminutive paper eon-
densers cannot justify themselves for
the reason that in the corresponding
mica condenser the small quantity of
materinls together with the relatively
simple assembly for the small capacity
condenser provides little differential in
cost between paper and miea.

In the audio-frequeney end. however,
where  low-frequeney  currents  are
handled and where the capacities run
very mueh greater, it is quite another
story, Ilere the paper condenser is
altogether justified, while the miea con-
denser wonld be econontically nnsound.
as well as entirely unnecessary, The
only advantage that could possibly be
gained through the use of mica wonld
be virtually indestructible condensers
of endless life.
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frequency ot the  loeal  oseillarions
FyHE Xtrobodyne  receiver,  de- This intermedinte frequeney is ampli- C1. C2. | Co—3 Vuriable condensers,
seribed by Lueien Chretien in lied in the u=nal manuer. 00033 hnfd.
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tield by itselt.  The Strolwddyne is
virtmally a Saper-heterodyne receiver.
at Jeast i rhat elaxs, hue employs
an entiely new prineipal for the fre-
quency  changer.  This  principal  is
based npon the operation of rhe Siro
boscope whiclh ix primarily used tor
determining the frequency of revolv
ing objects=, The Strobodyne, instead
of employing rhe nsual oscillator tnbe
awhieh teeds an oscillating  eurrent
to the first derector tube in order to
cm.lle a beat nore with rhe incoming
nal frequenc uses o single tube,
also oscillaring at radieo freqnency.
which tube 1takes the place of both
the  tirs defector  or  frequency
changer and oscillaror in the nsual

super-heterodyne.

. 9 2 Top View of the Strobodyne Receiver
Prineiple of Operation P 7

The wetion of this unit borders  reaches the poiut of oseillation o bear  Ll—L Splecial autocouple. tapped.

super-regencration and in operarion note ix o created.  the  frequeney ol 1.2 —1 Xpecial antocouple.
amplitication  takes place only when which is dependent upan the frequeney L3231 Stpndard autocouple,

the grid of the tube is ol neguative - N [ . - Ld—t R tnned nnirs, plug-in type.
value.  When the grid ot the tnbe el JRUCG I I".”m“."“'\, ”I.‘: C7—-5 Magrehed fixed condensers,

is charged with o positive  volrag i = n“j\. SEGIEICIEHINE] IR N1 w22 AL FLaranstorers

the grid-to-filmment resistance is ex- i) "oy GG, OF—1 Oompne filter.

ceedingiy low and amounts to a4 <hort Those who wish @ more  detailed 11 C—f 1 Radie frequeney eclioke.
aeross the grid coil and no amplitica ontline of the tnactioning ol the re- Ch—1  CGompensaring  condenser (2
rion takes place.  frois obvions chat, ceiver. can  obtain the  infornation statorsy T rotor

in rhe first place, exeessive rezeneri- from rhe Jduly issne ot Radio Newrs RE. R2, RT—5% Rheostats, 20 ohma.
rion ix obrained throngh each negative wherein the theory ol rhe Strobadyne 2G—1 dtentiometer. Hw oluns

halt of the evele. When the tnbe cirenit. was explained in derail. Cl—d Biy-pass condensers, 0.5 meg

=
L4 J R JZ?
T2 o : l‘
» L
= LS
|
H
* = l l P
5 - ¥ i ‘LS
! R
OoF
J v7 v8
ZiR3 "
%
' i
L}
Cid
= R6 R3
N ] 4
= Cta )f Yy Cac
w 3 r ¢ — .
GL A ® JD 9 QL g
A- A+ C- 242 AUDIO C- 13TAUDIO C- DET. B+ B+ 8+ B+
Cc+8- 40V 4 Vv 3704V 45V 67"V EDAY 130 V.

Schematic diagram of the Strobodyne receiver
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The completed tuned double impedance A. F. amplifier,

output

CS—1 Dy-pas=s condenser, 002 wrd,
SW—1 Filament switeh,

JI1—1 Double cirenit short jack.
J2--1 Ningle cirenin short jack,

R3—4 Filament ballasts, 3V, 1 amp,
R4—1 Filament ballast, 3V, 1, amp.
R5—1 Variable  resistanes, 100,000

ohms,
C3-—2 Balancing eondensors,

3 Nhiclds,

8 U7, X. tube sockets,

12 Binding posts,

2 Dials.

1 Panel, 87 x 24" x 3/167,

1 Sub-pancl, 127 x 23147 x 1,”
6 dozen maehine serews, 6,32,

with nuts,

1% f1. angle bras 27 x 1,7,

2 Rollz rubber covered wive,
cabinet, 87 x 247 x 121",
Brass s<haft 14" dia. 101," lony,
201 type tubes,

112 type tube,

17 long,

—-] e

Tuned Double Impedance A. F.
Amplifier

Kennethe Harkness has designed o
compaet,  three-stage,  tuned  double
impedance audio amplitier which ean
be attached to any receiving set by
means of a bhattery cable, or mounted
direetly on the sub-panel or haschoavd
of a receiver, to form a component
part of the The complete unit
measures 6 inches hy 9 inches,

The amplifier is designed in aceord-
ance with the latest specitications ot
E. F. Hiler, the inventor of this new
system of andio amplification,

The tuned double impedanee units
wxed in the construction of the ampli-
fier contain speeinl valnes of coupling
condensers for cach stase which give
A resonant effect at low frequencies
resulting in increased amplification of
frequencies hetween 30 anmd 200 eycles,

Ax shown in the wiring diagram the
amplitier also includes an ontput tilter
unit to proteet the londspeaker and
stabilize tlie operation.

sel,

The last unit is an
filter

The principles underlying the oper-
tion of thix amplificr have been ex-
plained in detail by Me, Hiler in re-
cent issnes of Ramo Ex It=
clizracteristies may be brietly summar-
ized ax Follows:

1. Pniform lowlspeaker output from
30 to 10,000 excles. The poor response
ot the average cone speaker helow
200 exeles is off=et hy inereased ampli-
fication of these low frequencies,

2, Complete and auntomatie elimina-
tion  of  “motor-boating,” “Motor-
hoating™ ix caused by oscillations at
freguencies helow 30 eveles. The fre-

uency  characteristie of the  tuned
double impedance amplifier cuts  off
sharply at 30 cxeles,  There is little
or no amplitication below  this fre-

quency ;. consequently,  there  ix no
“motor-boating,”

3.0 (

ater  nndistorted  power  out

put.  For explanation of this ehar-
acteristie sce Hiler's article in June
Ranto ¥ NEERING,

4. Reetification, distortion and “tube
blocking” are completely  eliminated,
The “impedance grid leaks™ of this
antplifier prevent  all  possibility  of

DET PLATE
187 STAGE
UNIT

Radio Engincering, July, 1927

rectification or tube blocking, common
sources of distortion in ordinary re-

sistance and impedance-conpled  am-
plitiers,
o, IHigh  voltage amplitication per

stage. The amplitier utilizex the maxi-
mmm  voltage  amplitication  of  the
tubex employed,  There are no low
I e grid leaks to reduce the

amplitieation,

From a consideration of the above
characteristies it will be realized that
cltear,  undistorted  reproduction ean
rewdily be obtained with an amplitier
of thix type,

Parts Employed and Construc-
tional Details

The parts nsed by Mr, Harkness in
the constrnetion of this amplitier are
ax follows:

Tuned  double  impedanee  couplers
tirst, second and third stage types)
Emtput filter unit,

-

—_—

Bakelite panel, 67 by 97, with three
tube sockets attached,
‘anel supports,

spenker posts,

Fixed 1 ohm resistance,

The assembly of the amplitier is
<hown in the photograph on this page.
The fixed titament resistanee is the
ouly  part mounted underneath  the
panel,

The unit connects to the receiving
=et in the usual manner. ‘The battery
terminals at the rear conncct to the
hatteries themselves or (o the corres-
ponding binding posts of the receiver.
The loudspeaker tip< ave inserted in

the  binding  posts  provided for the
purpose,  The input of the amplifier

connects in the plate civenit of the
detector tube in the receiver, An R, I,
clioke =hould he inserted between the
detector plate and the anplitier input
with a 001 mfd. condenser to by-pass
. . currents from the plate of the
detector tube to tithmment, Type 201-A
tubes are used in the fivst two stages
of the amplitier and a type 112 or
171 in the last stage,

380 STAGE

1 OHM--- - -

www americanradiohistorvy com
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135 TO 180V.

8+ c-
90V 22 To40V.

Schematic diagram of the three stage tuned double impedance A. F. ampllifier
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Read the

AMSCO

RESISTOR
HAND BOOK

By ZEH BOUCK

Write for Bouck’s new
book on Resistor uses
and requirements, with
tables and data on
Eliminator construction
and operation.

Gives complete details
of the new Amsco
Metaloids —the non-
hygroscopic, permanent
and accurate resistors.

Price 25c¢ postpaid.

AMSCO PRODUCTS, INC.
Broome & Lafayette Streets
New York City
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Let Hammarlund Make
Your Coils

OU will save timé, worry and money by
letting Hammarlund wind vour coils.

Hammarlund's precision methods insure wni-
form values of inductapce and capacity. Noth-
ing is guessed at. | Accurate matching s
assured by laboratory procedure.

Hammarhmd coils fare space-wound on a
mere film of highest|grade dielectric. ach
turn is firmly anchoreyl. ny size form; any
size wire; any width spacing.

Send us youy specifications
for quotatiop and sample.
HAMMARLUND MANUFACTURING CO.
424-438 WV, 33rd Street, New York, N. Y.

Fore Betiort Radior
ammariund

PRECISION

PRODUCTS
= > -

DEPENDABLE

TUNED
DOUBLE IMPEDANCE UNITS

The The
Uhimate Ullimate
in in
Tuned A.F. Tone
Amplitiers Quality

Licensed under Iller Patents

The Muter Tuned Doyble Impedance Units rep-
resent finest workmanship and appearance in this
remarkable system of audio amplification.

LESLIE F. MUTER COMPANY
76th and Greenwood Ave.

CHICAGO - - U.|s. A, - - ILLINOIS

wwWw americanradiohistorv com
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Audio Frequency Tests

Editor. Ranvio ENGINEERING

For quite a while T have had some
idenax which I intended to mention to
vou and 1 believe that they have a
practieal value if a magazine such as
Ranie ENGINEERING would put them in-
to exccution,

The tirst one is abont the testing of
atudio trequency transtormers,  ntil
now,  this  work hax  been done in
labovratories equipped with the neces-
sary apparatus to plot the curve of
the various transformers submitted
for test. However. this method only
shows what frequeneies a transformer
amplifies: it does not <how what fre-
quencies  will be heard through the
speanker. Tt happens in a great many
cases  that =ome  experimenters buy
good  transformers  expeeting  some
marked impravement in the qnality of
musie reecived through a particutar
set. but find out that it does not make
any difference,

My idea ix to let the buyers judge
for themselves by having some broad-
caxt station sxend out standard audio
frequencies  just as the Durean of
Standards is now sending ount standard
wavelengths to calibrate wavemeters
and receivers. For instance, an audio
oscillator could be set up in front of
the microphone and after heing xet to
a partieular frequeney a continunous
sonnd of say 100 eyeles emitted by the
station,

In thix manner everyone interested
in knowing how their set amplifies the
vartous andic frequenciex conld judge
for themselves.

At the same time this would show
what  passe<  through  the detecetor,
aundio  amplifier and  lond  speaker
working together.  The test on each
frequency could last a few minutes
=0 as to allow comparative tests to he
made of varions amplifiers, speakers,
ete.

I believe thix zervice  would  be
welecomed by most experimenters and
builders of scts,

R.E. Lavault.
R. E. Lacault Radio
Eleetvie Laboratories,

Thank You
Fditor. Rapio FNXGINEERING :

I subseribed to your magazine Ranio
ENGINEERING becanse T think it is one
of the bext of its kind.

Another thing, T thought T wonld get

i,

it on the first of every month, but up
to date T hiave had to send you a eard
for every issue hefore 1 tinally received
it.

The Mareh issue ecame about the
15th  of  the month. This  month's
(Aprily issme hax not been received

yet,

When a person iz ax anxious to
read o magazine ax 1 am, every day
of delay on your part ix very exasper-
ating.

Pleaxe send the April issue as soon
ax possible, for 'm anxions to read
the article on the application of =eries
filnments to a tuned IR, F, reeeiver,

N, M. Miles,
Akron, Ohio,

Regarding Manufacturers’
Literature
Editor, Ranto LENGINEERING

Many radio manufacturers still per-
sixt in sending literature, intended for
consumers, to jobhers, deaters and
professional  set  builders, This ma-
terial very seldom, if ever. ineludes
any  technical information regarding
the products,

We of the trade are not all nit-wits
amd it ix not only important te us, but
the muanufacturers ax well, that we
have specific details on the produets
we haundle,

Is there any good reason why we

shonld he kept in the dark? Why
can't all manufacturers  prepare
speeial  deseriptive  matter for the

triade <o that we can talk intelligently
to our customers and give them tacts
in their own language. Many a sale
has been lost due to lack of informa-
tion on the produet,

I think it wonld bhe well for every
manufacture to rvemember that there
ix 1 jobber, a dealer or a professionat
set builder standing between him and
the consumer in most every case,

We o in-hetweens are in business to
hetp the manufacturers help us. Why
't namafacturers  take the  same
attitude and  assist us by supplying
specifiec technieal  details in their
Hterature.

S, F, Peters,
Povtland, Ore.

Audio Frequency Amplifiers
FEditor, Rano ENGINEERING

Fyver since the newer developments
have bheen made in A, F. amplitiers
there have been numerous technieal

wwWw americanradiohistorv com
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articlex in all radio publications cover-
ing the theoretical superiority ol cer-
tain systems. According 1o available
information: not adver-
tisements, of course, some A, .
tems are far better than others when
it comes to amplitication of low fre-
In fact, come systems <how,

considering

NyN-

quenecies,
theoretically, <o much advantage over
other =ystems that it appears foolish
to considor any of the oblder types.
Actual enrves prove the points  of
superiority. However, from the prac-
tieal standpoint, there seems to he no
wreit difference between any of the
systems. Inxofar as the impression
on the ear is eoncerned the much
trodden-npon  two  stage  transformer
coupled amplitier sounds just as good
as a1 resistanee or impedanee coupled
job—output in watts being equal.

1 have condueted any number of ex-
periments in this line and nsed people
who could hear well over a wide band
of frequencies. In  every ecase one
amplitying system responded as well
as the next. Thix would seem to in-
dicate that most, if not all, loud
speakers,  fail to  operate on fre-
quencies mnich below 60 or S0 eyeles.
If sueh be the case, why all the yell-
ing over A. F, syxtemx which amplify
or over-implify low frequency notes?

Possibly T am all wrong' in my oh-
servations,  Stitl, T would like to see
the matter dizenssed in your readers’
cobimin.

E. T. Woodard,
Moumt Vernon, N, Y.

A Warm Compliment from a

Cold Climate

Editor, Rapio FINGINEERING @

Please put me down for two years
subseription for your excellent maga-
zine,  The eopy T received. has bheen
read very carefully and mueh infor-
mation derived from the same. T al-
resudy take every radio magazine [T
can limd on the stands, and have sub-
seribed for others, but your magazine
has more up to date news than any
I have seen, and T have seen nuny.

Ktart me with the July issne and
please send me the April and May
issue as you mentioned in your letter
to me, Very interested in the Ililer
Series.

Alvin Stenso. TLB.
Ketchikan, Alaska.
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TYPE 595
A-B-RELAY

For Sets with
Four or More S-Volt Tubes

puhateto
Pug cord from this A-8 Reisy
inte Lama

ire trom A
ne

1 hi.s little device is an automatic switch \\'l_nch ey B M LA T
connects and disconnects the trickle charger and B-1<limi oo o-eLMinaTon : [
K . . . LU
nator of a radio set at the proper time and in their proper y Sioe
> MADE I . $. A @
order ewell Elcctﬂ:l;’lnllmn'nﬂl Co

Without an A-13 Relay it is necessary to dis-
connect the charver. connect the B-Eliminator to the
electric Heht circuit and turn on the filaments in the set:
making a total of three manual operations necessary to
stare the set.  \When the set is turned off, a reverse

squence of operations is required. -B Relay

he A\-B Relay completes all the ahbove operations antomatidaliy, by simply sna
ping the filament switch.  The B-Eliminator {functions only when the sef is turned on and the
charver is then disconnected. eliminating any hum from this source.

The A-L Relay will not interfere in any way with the normal operation of any set
A A 1 b

\Write for descriptive circular No. 1023

Jewell Electrical Instrument Co.
1650 W alnut Street -- Chicago

“27 Years Making Good Instruments”

They're Ready!

TUNED DOUBLE IMPEDANCE
UNITS

Dealers! Distributors!

Be the first in yeur community te introduce
the outstanding development  of the vear.
Write for details

ACT NOW'!

If dealers in district \cannot supply you commusni

RESISTORS

INTERNATIONAL RESISTANCE CO..
Dept. G, Perry Building, Philadelphia, Pa.

FORD RADIO & MICA CORP.
111-113 Bleecker St. New York, N. Y.
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Los Angeles Radio Exposition

Ilaving broken all records in the
west in assigning every square foot of
exhibit space in Ambassador Audi-
torivm, Los Angeles, in less than four
weeks time, the commitice for the
fifth annual National Radio exposi-
tion, otherwixe known ans “the radio
show beautiful.” has taken figures on
and is proceeding to erect a temporary
pavilion alongside the auditorium, eap-
able of adding 72 booths (0 the show,
making a total of 212,

From a standpoint of floor area
alone, the event. whiclh will be held
Septentber 4 to 10, ix reported assured
of being the largest radio show ax yet
constructed on the Pacific coast,

This condition, aecording to Waldo
T. Tupper. managing director, will he
relieved ax a result of coustruction of
the pavilion. which atlone will add 20,-
000 square feet to the 50,000 square
feet of exhibit space within the audi-
torium. making a total of 70.000,

The event will have seven stages for
entertainment. in addition to 2 demon-
stration area for the spectacular and
educational exhibit of a “phantem” or
radio controlled automobile,

Lox Angeles radio expositions have
been declared distinetive and outstand-
ing, partly as a result of the physical
arrangement of the exhibits and the
elaborateness of the decorations, This
year an effort ix being made to surpass
all predecessors in artistie effeets.

A recent innovation in Los Angeles
radio shows, wax Tnupper's entting of
the time from 9 to 6 days. At the
offset, the wixdom of thix move was
questioned. bt it was found that a
Iarger erowd was attracted during the
G «layx than attended when the show
lasted longer. It was an instance of
intensifying the exposition and thereby
increasing its interest,

Lowmbard J, Smith. general chairman,
has just approved plans for a magni-
ficent entrance. surmounted by search
light=, 40 feet high,

Applications are on file in the com-
nitice’s headquatters for a lirge pro-
portion of the remaining space, and the
purpose of the committee now ix being
directed toward setting a new attend-
ance mark.

Murdoek and Spartan in Sales
Tie-Up

Negotiations  were  completed  last

week  whereby the products of the

Spartan Electric Corporation, of New

York, and Wm. J. Murdock. Chelsea.

Masx,, pioneer radio manufacturer, will

e andd il WL

A

be handled on a nation-wide basis by
Maurice 8. Despres and Julian M,
Jacohs,

These two members of the radio fra-
ternity have heen identified with the
industry for many years. DBoth Mr.
Despres amd Mr. Jacobs have held the
poxition of xales manager of the respec-
tive organizations they have heen iden-
titied with and have in this position
wained the friendship and knowledwe
of manufaeturers, jobbers and dealers
throughout the country.

In centering the popular price field
the Murdock Company conmpleted an
arrangement with the Adler Manufac-
turing Co., of Louisville, Ky., whereby
Adler Royal cabinets will be sold by
Murdock to their distributors,

Record Attendance at R, M. A.

Show

The R.M.A, Convention and Trade
Show held during the week of June
13th to 17th, 1927, at the Stevens Hotol,
Chicago. Ilinois, necording to figures
furnished by the 1llotel, drew a jobher
ind dealer attendance of 14,800, press
attendance of 1,750 and an R, M. A.
membership attendance of 2,800,

The  Banquet held on Thursday
Fvening, June 16th was attended by
2,200,

Estimates by the Ilotel shows that
there wax over §150.000 spent at the
Haotel and  approximately  £35.000 at
other hotels.  As near as ean be esti-
mated there was approximately $300.-
000 spent by those attending the Con-
vention and Trade Show, including
riailroad fare, during the week.

King  Manufacturing  Co.
Licensed Under Radio Patents
Lid.
canadian radio interests represented
by Radio Patents Limited are begin-
ning the licensing of responsible manu-
facturers under the patents held by
this group the franchises issued being
similar to those granted in this country
by the Radio Corporation of America.
The facts of thisx Heense  were
bronght to light by a statement by
R. W. Webh, president of the King
Mannfacturing Company  announcing
the Heensing of the company he repre-
sents not only by Radio Patents Lim-
ited of Canada but by the Radio Corp-
oration of America.  The Ameriean
license is issued to the King Manufac-
turing Company of DBuffalo by the
Radio Corporation of Ameviea and
covers 140 patents held by that com-
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pany covering practically every phase
of radio set construction.

The Canadian license eovers patents
originally  owned by the Canadian
General Electrie Company, the West-
inghouse Company, De Forest, Maur-
coni. Northern Eleetrie Company and
the Standard Radio Company, while
the Ameriean license covers patents of
the Westinghouse Company, General
Electrie and Ameriean Telephone and
Telograph Company,

The Canadian leense, which is the
first one of its kind, was issued to
King Quality Products, Ltd., of Bridge-
burglr, Ontario,

D. S. Spector to Study Radio
Conditions in Furope

D, K Spector, general manager of
Federal-Brandes, 1ne.. manofacturers
of Kolster radio receivers, sailed June
24 on the Majestic for Englaud. Ile
plans to spend six wecks abroad study-
ing radio conditions in Burope.

During the trip on the Majestic he
will =twdy the conditions of hroadeast
reception while erossing the Atlantic.

Rainbault Co. Take Over
Walbert Line

The John . Rainbault Company. 50
Church Street, New York City, N, Y.,
have heen appointed as Fasteru repre-
sentatives of the Walhert Manufactur-
ing Company.

In addition to the Walhoert line of
batteryless  receivers, The John I,
Rainbault Company are alse Eastern
representatives of the Balkite produets
and the Magnovox Speakers,

Rocke Takes Over Dongan
New York Office

The appointment of Arthur Rocke
ax New York representative of the
Dongan Electrie Manufaeturing Com-
pany, manufacturers of radio and belt

ringing  transformers, has just been
anneunced by . N0 Swanson, sales

manager of the Dongan Company. The
Detroit manutfacturer is playing a
prominent part in the introduction of
power unit parts for the new rectifier
tubes  while its standard lines are
widely  known  throughout the in-
dustry.  Mr. Rocke. formerty sales
nitnager of the Apeo Mfg, Co., is one
of the best known radio men in the
eastern jobhing trade and, in the last
few years, has built np a large busi-
ness on a fow selected radio, eleetricnl
and automotive lnes which he rep-
resents,
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Hiler Double Impedance
Tuned Audio Amplifier

Special Offer !

Complete, guaranteed
three-stage amplifier-
ready to operate

$29.50

List Price —

To demonstrate the clear, musical, realistic tone quality of
the new l1liler svstem of tuned double impedance audio
amplification. we offer dealers and set-builders the oppor-
tunity to purchase this compact three-stage amplifier. size
” x 9”, at the special price of only $14.75—50"7 off list.
Designed 1n accordance with specifications of E. E. Hiler.
inventor of the system. Licensed under FHiler patents.
Satisfaction guaranteed or your nmioney back. Only a limited
number available at this price. Mail vour order NOW

Tuned Double Impedance Kit (Set
of 3 tuned couplers and output filter $1 lﬂ)-
unit). List $23.00

K.H. Radio Laboratories, Inc.

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

181 Sullivan Street
New York, N. Y.

Dealers and Set Builders—Write for Agency Proposition

NATIONAL
B-POWER SUPPLY

A newly dwned  B-Eliminator. with <pecial features not
hitherto offered ta the public, will be announced in the nem
future.  The unit i< small, licht, <imple and easy to set up.
The price will he attractive

The nee NATIONAL B-POWER SUPPLY

i manutactired  woide i ¢ association

. ad o ) of cmevicy, General E

tric Co.. Westinglionse Electric & Manfactar
T [verica Telephone & Toele-

ruf (

BE SURE YOU GET THE GENUINE

NATIONAL
RADIO PRODUCTS

NATIONAL COL INC, WAL READY, PRES, MALDEN, MASSK,

wl for Bulletin E-7

TUNED
DOUBLE IMPEDANCE

Giving
Rising Characteristics
on Low Frequencies

]

=

i/
|

!

—NWALONDROH

S0 10 200 400 600 1600 3X0 6400 a0
Voltage Amplification ~ One Stage

A curve flat from 150 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.

A EE B ERER

Licenses for the wuse of the DOUBLE
IMPEDANCE System are being issued
to a limited number of established
manufacturers — Infringers will be
prosecuted under Patents 1589692 and
1615224. (Other patents pending.)

Demonstrations may be arranged by
appointment,

Dealers and Distributors:

Leading Manufacturers throughout the industry
are using Double !mpedance Audio Amplification
in their 1927-28 sets ahd construction kits.

We will gladly supply you with a list of cur
licensees. A limited number of additional licenses
will be issued to established manufacturers. Dem-
onstrations may be arranged by appointment.

HILER AUDIO CORP.

10 Argyle Terrace, Irvington, N. J.
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Polymet Metal Base Rheostats
and Potentiometers

The Polymet Mauntacturing Corpo-
new line of Rheo-
Fotentiometers,  The hases
of the highest qual-
nickeled brass, This

ration isx mnking g
stat= and
of these are made
ity, balt

lixhed,

Polymet metal base rheostat

type construction allows heat absorp-
tion far more readily than dees the
usual  type The  wire element s

firmly held in place due to the groove
nethod of winding the resistanee: no
glne is used. A specially designed con-
tact arm of spring phosphor bronze
assures positive, even contact over the
entire range from zero to maximum,

New Eby Socket

The H L Eby Manufacturing Con-
pany. of Philadetphia offer to the trade
itohew tule socket incorporating the
follewing featnres:

A S-peint wiping contact. extending
atong the length of the tube prong,
The contacts Hoat in a containing cav-
ity and cane out the bottom of the
socKet, xo that they may be brought

The new Eby tube socket

N}[W DEVELOPMENT,
-UF THE MONIH

down thra the sub-panet and all wir-
ing may he concealed,  Connections
are made direetly to the contaets,
which arve tinned to facilitate <older
ing. There are no riveted. exeletted or
screw  connections in the socket-—all
connections heing made right 1o the
contact members whieh in turn are
firmly clamped on the tube prongs,

The design is =<ueh that the socket
will lend itself to any mounting ar-
rangement, It can he mounted on top
or underneath a metal or bakelite panel
and provision is also made for wood
pancl mounting,

It ix designed to closely follow the
line of the tube base- ~the ronnd por-
tion of the socket is the <ame diameter
as the tnbe baxe. Furthermore, there
are nnometal parts visible from the
top: all that <hows is the moulded
case with the rounded parts polished
and the tlat surfaces tinished inoa new
stipple effect. The bottom is closed
with a hakelite plate so that the socket
ix completely contained in the montded

cise,

New Polvmet Molded
Condensers

The Polymet Manutacturing Corpor-
ation has developed a new line of fixed
mica condensers,

Polyme: moulded fixed condenser

These are’ molded in genine bake
lite.  Fach condenser is cuaranteed by
the manufacturer to an aceuraey of
plus orninus 3%,

Convenient,  well-tinned  soldering
tabs are a notable feature of this con-
rtruction,  Each condenser  is o titted
with =crew holexs to facilitate mount-
ine.

Kelvin Full-Wave Reetifier

The “Kelvin™  full-wave  reetifying
tube announced by the Eurcka T, & M.
Co,of 42 Walnut St Newark is now

www americanradiohistorvy com
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Littext

It ix the
lopment of the Waketield Mty Co,,
of Newark,

The nse of a special gas mixture and
improved internal construetion allows

ready for distribution.
dev

the "Kelvin®™ tube to give a larger out-

The Kelvin full-wave rectifier tube

ut of current and voltage and give a
longer Tife than similar tubes now on
the market for use in “B" eliminators,

The tube ix of a tipless construction
and is exiremely rugged and oat the
sttine time stiple in design, It nann-
facturer guarantees the tnbe for a one
year dife. The =ole distributors are
the Fureka ‘10 & M. Co.

New for “B”

Sonatron Tube
Eliminators

I'he Sanairen Tuie Company of 108
West Lake Sireet. Chi hive de-
veloped o surface cooled, titledd, full
wiave reciitier tube that is desizned to
work in any ‘B eliminator whi-h re-
quites a wax filled fikunentless tabe,

e ol the salient featires ot the
Sonatron X1 Rectilior Tube is the
cone-<haped corrugatad cap inside the
tube which Keeps it at an even tempera-
ture by bringing abont a surface-conled
area that constautly relieves the tube
of exeess heat,

The new SISO tube will pas< <uth-
cient current te operste auy nower -
plitier tube up to 2000 volts and any
conthination of tnles that do
sume more than S5 milli-aompe

N

RO
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CHASSIS
Model-B

.__"

UNITED SCIENTIFIC

82 Fourth Avenue

UNITEDSCI

Chicago St
Min

Totiis
Angeles

L X X X .

INC.

*e:

o

ERE is a SIX TUBE—SINGLE DIAL—DRUM

CONTROL —+JLLUMINATED — ALL ALUMI-

NUAM Receiver which will appeal to the manu.
facturer and jobber. The new Model B. PIERCE-
AIRO CIHASSIS 1s & radical departure in set design.
Selectivity, tonal Quality and volume are the out-
standing features lof this remarkable chassis. Can
be made entirely electric because 1t 13 readily
adapted to “A” land “B” Eliminator operation
201-A Tubes are used throughout with “C° Bat-
tery connection fdr Power Tube in last stage. Will
fit any standard 7 x 18 console or cabinet

JOBBERS and DEALERS: It will be to your
advantaue to mvestigate the PIERCE-AIRO propo-
sitton  Write or (wire TODAY tor turther detads

LABORATORIES, INC.

b New York City
ENJAB oFFICES
Roaton

1 nate

Philadelphia
San Franciseo

o e i e o e e e

—

AMPLION

ANNOUNCES

Moving Armature
Units — for air-
column or Cone

i i e < - -

matre  embody many impressive
new features to insure
quality reproeduction in

any set.

Vorina

1. Duraluminum diaphragm with point of ap
plication off centre to reproduce successfully.
high and low frequencies.

2. Straight bar magnets—the
type of construction.

most efficient

3. Armature pivotted sturdily to insure per
manent efficiency.

+. In Cone models, stylus has a felt-lined stylus
protection bar for safety in handling and
shipping.

Our Eagincering Staff ts always at
the disposal of Set Wanufacturers.

THE AMPLION CORPORATION OF AMERICA
280 Madison Ave.,, New York City

-

The Contact
Radio ReliesOn!

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 B Y 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 mtmsea f, RADIO SHOW
- H
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Announcing!

No.

Easte)‘n Tube &

New Size Tapper

Users of the No, 1—li-inch capacity
Etteo High Speed Tapping Attacliment
will weleome the anunouncement of this
New Size Ettco—the No. 2,—capacity
up ta Se-inch.

Ettco Tappers eliminate tap hr«-.llmm
whatever the eause. A “green’”
bottom of a lun
v and still not b
o friction to ndjust.

Tappers have been in

Ak

o

“*Sensitive as
your Finger
Tips.'”

Where B l((n

stalled tap breakage has been climin

ated and production inereased 100 to

SN

Fry an ETTCO TAPPER for ten DAYS
No ubligation for the Trial.

| Etteco Tapper — capacity
Ya-inch,

2 Ettco Tapper — capacity
Yu-inch.

600 Johnson Ave.’
BROOKLYN, N. Y

Tool Co., Inc.

'S
il [;\RESISTORS HI
) | |
]
]
]
]
HEAVY DUTY RESISTOR
An iea of the conservalive rating and margin of safety alloncd on these
T can be gained fom the taet that a lapeh Tieavy duty resistor
T l ll' watts Withstood successtully a S00-watt test at the Raytheon
I
We invite you to write for our hooklet fully explaining the proper use of
Resistance in Radio,
ARTHUR H. LYNCH, Inc.
Ganeral Motors Buitding. 1775 Broadway, at 571h Street, New York. N. Y.
=

Radio Engincering. July. 1927

ALhAMBRA

The Standard Cone Speaker Paper
ALIITAMBRA o her  manufae-
PAPER . Eives AR s are  imared  to
l\':ll \1' |\lr \l” I mmunie with  ns
ANC I" It il'l\ i meermn .r‘ i reanire-
rexonance  point  of Ll e the  coming
i1 own.  Just as season. ALHAMBRA s )
the cone sheaker is fuimished in sheets snit ]
supreme  in radin 1 kot ]
NN TSR B o mehes 4
supreme in impart ih IS
ing the utmost in aul " nt
toue quality, suaranteed

The SEYMOUR Co.
I b fi .
323 W. 16th St. 06 A and Gxser  New York City
.
A .

o e o

LACQUERS

FOR THE

RADIO INDUSTRY

The Egyptian Lacquer Manufacturing Co.

Dept R.E.

90 West St.,, New York City

FOR
MANUFACTURERS

NEW!

S. L. S. Variable Condensers

A devclopmeut in line with the new broadcast-
ing situation.— All brass construction —special
bearings. Models to specification when desired.

Panatrol Unit

Individually matched S.L.S. condensers
nected by Pantograph movement for single or dual
Cﬂntrol

con-

Midget or Balancing Condensers
Neutralizing Condensers
Gang Condensers

Vernier Dials
Transformers

WIRELESS RADIO CORPORATION
41 Varick Ave., Brooklyn, N. Y.

NEW!

(MNuminated if desired)

FOR
MANUFACTURERS

mmmmm = w—————d

Resistance
Specialists

Delur

Manufacturers of Electrical and Radio
Rheostats, Controllers and Regulators Since 1912

Wire Wound Resistances
Made to All Specificavons

Made with or
without switch

Power Rheostat
A high  Carrying  Capacity
Rheostat  for Nocket  Power

Sets with Resistance Range
From %

to 5000 Oluns

Condensers

Single—Douhle—Tridle
All Capacities

. TO DEALERS AND JOBBERS
H'rite for ucio catalog of complete 1927-28 line.

TO MANUFACTURERS
The De Jur Products Compans the laigest manu-
facturer of rhicostats and resistances made to special
specifications.  Let us Bguie on jour requirements.

DeJur Propucts Co

199 Lafayette St., New York City
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The New ‘
Federal Power Tube Coupler

Another great advance toward pasitive perfection of
radio tone quality.

A superior type of speaker coupler —— easily installed —
neatly finished — positively efficient,

Sold by designated Federal Ortho-sanic Retailers.
LIST PRICE TEN DOLLARS

FEDERAL RADIO CORPORATION
BUFFALO, N. Y.

WIRE—

STRAND—Anterirae (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.

Cardtell Condensers

“THE STANDARD OF COMPARISON”

81 Prospect Street, Brooklyn, New York

r b EL MENCO

SHIELDING “WATT

TERMINALS—ANGLES—DIES MEAVY DUTY RESISTORS

1deal for all power work be-
METAL STAMPINGS S\
TO ORDER @ / @
(BT,

causemetallized deposit on
vitreous base gives wide,
cool radiating surface. Per-
manontlwccumte absolutely

noiscless e
Elect] Melm En, an 0!
| £ EaE e tne oW York

Our Battery of Automatic ‘i |

) Presses assures quick serv- L An entirely new type of met
g B J allized deposit gives thas
gcs e_conomy In  cost resistors and prid leaks nuw ’
engineering accuracy. ) standurds of aceuraey, hni

less dependability. write u

MAY WE QUOTE YoU T
19 ON YOUR WORK? HY-MI I

F. R. ZIERICK MACHINE WORKS ot e S e ons )

6-8 Howard St., Dept. R. E. New York City Electro-Motive Engineering Corp., 127 W,17th St., N.Ye
b ') A L —— vy
For PERFECT re==—me e et m e
Filament Pep Up 7 X-L PRODUCTS
Control Your Set I Tune aquickly—adjust accurately

—eliminate  distracting noises—
get correct tube oscillation—with
X-L VARIO DENSERS in your
circutt.
Oesigners of all latest and best circuits
specify and endaorse.
MODEL “N** ' o t )
mirro-mhiers Yarad M Ist t

PERITE— |

The"S ELF-ADJ UST]NG "Rheostat

Simplifies set operation. Solves tube control /O petib oM D S s
: . . . A riee $1.
problems. Avoids distortion in reception. {\ -~ MODEL -G by Cockaday, Olper
. . . - i ¥ 1§13, ¢ sy
Decreases servicing need. lLowers production Ao and g \ Tl bt
. . Munde 0 Mt Hi LLITINY
costs. Write for details. Mud, Model € i . " TS e
K i, $1.50
X-L PUSH POST Yihui.n . ",
stantly Price |5c
1ked In wht Price  $1.50

“Fadiall @ompatly' e

k 50 Franklin St., New York, N. Y. _) X L RADIO LABORATORIES z‘éi'é"{'é"o'" |‘.|‘|"
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==

~ Buyers Directory of Equipment and Apparatus

I Readers interested in products not listed in these columns are invited to tell us of I
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 846.

Address Readers’

— |

|
I
|

ADAPTERS:
Bakelite Carp.
Carter Radie Co.

AERIALS, LAMPPSOCKET:
Dubilier Candenser Corp.

AMMETERS
Jewell Elee. Inst. Co.
Westinghouse Elee. & Mfg. Co.

AMPLIFIERS, RESISTANCE:
Amsco I'roducts. Inc.
De Jur I'rodnets Co.
Electrie-Mative Eng. Co.
Polymet Mfr. Co,

ARRESTERS, LIGIHTNING:
Bakelite Corp.
De Jur Preducts Co,
Jewell Elee. Inst, Co.

BASES, VACUUVM TUBL:
Bakelite Corp.
Zterick Machine Wks.

BATTERIES, DRY:
National Carbon Co.

BINDING I'OSTS:
Bakelite Corp.
Eby. II. . Mfg. Co.
X-1. Radio Lahs,

BRACKLETS, ANGLE:
Zierick Machine Wks.

BRACKETS, SUBPANEL:

Brune Radio Corp,
BRASS:
Copper  and  Brass  Research

Ass'n.

CHOKES, AI'DIO FREQUENCY:
Ievington  Varnish  and  Ine
sulator Co,

National Ca.

CHOKES, RADIO FREQUENCY:
Cardwell. Allen D, Mfg. Co.
Silver Marshall, Ine,

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

Irvington Varnish and In-
sulator Co.
Modern Elee. Mfg, Co.

National Co.

CLAMPS, GROUND:
Aurora Eleetrie Co.

CLIPS, SPPRINGS:
Aurora Eleetric Co.

COILS, CHOKE:
Dudlo Mfg. Co.

COILS, TMPEDANCE:
Dudlo Mtg. Co.

COILS, INDUCTANCE:
Aero Products, Inc.
Bruno Radio Corp.
Hammarlund Mfg. Co.
Irvington Varnish and

sulator Co.
National Co.
Stlver Marshall, Inec.

In-

COILS., MAGNET:
Acme Wire Co.
Dudlo Mfg. Co.
Irvington Varnish

snlator Co.

COILS, RETARD:
Aero P’roducts Co,
Hammarland Mfg, Co.

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

COILS, TRANSFORMER:
Dudlo Mfg. Co.
Irvington Varnish

sulator Co.

CONDENSERS, BY-PASS:
Cuancourse Elee. Co.
Dubilier Condenser Corp.
Globe Art Co.

Iolymet Mfg. Corp.

and In-

and In-

CONDENSERS, FILTER:
Coneourse Elee. Co,
Dubilier Condenser Corp.
Globe Art Co.

Polymet Mfg, Co.

CONDENSERS, FIXED:
Amsen Produets, Ine.
cardwell, Allen D., Mfg. Co,
Cunenurse Elee. Co.
Dnbilier Condenser Corp.
Electrad, Ine,

Glabe Art Co,
Micamold Co,
Polymet Mfg. Corp.

CONDENSERS, MIDGET:
Amsco Products. Ine.
Cardwell, Allen D, Mtg. Co.
ITammarlund Mfg. Co.

CONDENSERS, MULTII'LE:
Aniseo Products. Ine,
Cardwell, Allen D, Mfg, Co.
Hammarlund Mfg., Co.

United Scientific Laboratories.
Wiretess Radio Co.
CONDENSERS, FINED TRANS-
MITTING:
Dubilier Condenser Corp.

CONDENSERS, VARIABLE

TRANSMITTING:
Cardwell, Allen D, Mfg. Co.
Hammarlund Mfg. Co.

CONDENSERS, VARIABLE:

Amsco Products. Ine.
Bruno Radio Corp.
Cardwell, Allen D, Mfg, Co.
Hammarlund Mfg. Co.
National Co.

Silver Marshall, Ine.

Unlted Scientitic Laboratories
Wireless Radto Co.
X-1. Radio Laboratories.

CONNECTORS:
Saturn Mfg. & Sales Co.

CONTROLS, ILLUMINATED:
Martin-Copeland Co.
Natlonal Co.

COrrER:

Copper & Brass Research
Ass'n,

CURRENT CONTROLS, AUTO-
MATIC:

tadiall Co.

DIALS:
Balkelite Corp,
Bruno Radio Corp.
Eby. II. H, Mtgz. Co.
General Plasties. Inc.
Martin-Copeland Co.
National Co.

DIALS, VERNIER:
Martin-Copeland Co
National Co.

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

National Co.
I'aragon Electrie Co.
Nilver Marshall, Inc.

ELIMINATORS, UNITS FOR:
Dongan Elee. Mfg. Co.
P'aragon Electrie Co.

FILAMENT CONTROLS, AUTO-

MATIC:
Radiall Co,

1rol1L:

U. & Foil Co.

GALVANOMETERS:

Jewell Elee. Inst. Co.

GRID LEAKS:
Amsco Produets, Ine,
De Jur Produets Co.
Dubilier Condenser Corp.
Llectrad, Ine.
International Resistance Corp.
Lyneh, Arthur H, Co.
Micamold Co.
Polymet Mtg, Corp.

IIEAD SETS:
Bakelite Corp.
HORNS, MOLDED:
Bakelite Corp.
IMUY ANCE UNITS,
DOUBLE:
Furd Radio and Mica Corp.
K. Il. Radio Laboratories.
Muter Leslie Co.
1 Eleetrie Co.
INDUCTANCES, TRANSMIT-

TING:
Acren Produets, Ine,

I'ME S, ELECTRICAL:
3 1nst. Co.

TUNED

INSULATION, MOULDED:
Bakelite Corp.
General DPlastics, Inc.
Westlnghouse Elec, Mfz. Co.

JACKS:
Anrora Elee. Co.
Carter Radio Co.
Electrad. Ine.
Saturn Mfg. & Sales Co.
Union Radio Co.

JACKS, TIP:
Carter Radio Co.
Unlon Radio Co.

KITS, LOUDSIPEAKER:
Eugincers Service Co.

KITS, RECEIVER:
Allen Rogers Co.
Bruno Radio Corp.
Nilver Marshall, Ine.
United Scientifie Laboratories.
(I'ierce-Aero)
KITS, SIIORT WAVE:
Aero Products, Ine.

KITS, TESTING:
Jewell Elee. Inst. Co.
KITS, TRANSMITTING:
Aero Products, Ine.

KNOBS:
Bakelite Corp.

LACQUER:
Egyptian Lacquer Co.
Zapon Co,, The

LABORATORIES:
Electrical Testing Labs.

LEAD-INS:
Mucher, J. J.

LOCK WASHERNS:
Shakeproof Lock Washer Co.

LUGS:
Mucher, TJ. J.
Zierick Machine Wks,

MAGNETS, SI'EAKER:
Bullens. D. K. Co.

METERS:
Jewell Elee. Inst. Co.
Westinghouse Elee. & Mfg. Co.

MOUNTINGS, RESISTANCE:
Mucher, J. [J.

NAME PLATES:

Crown Name I'late & Mfg. Co,
NUTS:

Shakeproof Lock Washer Co.
PANELS, COMPOSITION:

Bakelite Corp.

Westinghouse Elee. & Mtg. Co.
PANELS, METAL:

Crowe Nameplate Co.
PAPER, CONE SPEAKER:

Seymour Co.

]
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PLUGS:
Bakelite Corp.
Carter Radio Co
De Jur Products Co.
Polymet Mfg. Co.
Saturn Mfg. & Sales Co.
Yaxley Mrg. Co.

FPOTENTIOMETERS:

Amsco Products, Ine.

Carter Ladio Co.

Eleetrad, Ine.

Federal Radio Corp.

Micameold Co.

United Scientitie Lahoratories.
Ward Leonard Klectric Co.

RESISTANCES, FIXED:
Amsco Products, Inc.
Carter Radio Co.

De Jur Products Co.

Flectrad. Tne,
Muter, Leslie ., Co.

Llectro-Motive Eng. Corp.
International Resistance Corp.
Lyneh, Arthur I. Co.
Micamold Co.

Polymet Mtg. Corp.

Ward Leonard Electric Co.

RESISTANCES, VARIABLE:
Amertcan Mechanlcal Labs.
Amsco Products. lnc,
Carter Radlo Co.

De Jur Products Co.
Electrad. 1nc.

Electro-Motive Eng. Corp.
Federal Radio Corp.
International Resistance Corp.
Polymet Mfg. Corp.

Ward Leonard Eleetric Co.

RHEOSTATS:
Amsco Products.
Carter Radio Co.
De Jur I'roducts Co.

Polymet Mfg. Corp.
United Scientific Laboratories.
Wireless Radio Co.

1nc.

SETS, RECFIVING:
United Scientific Laboratories.

SHIELDING, METAL:
Copper and Brass
Assn.
Crowe Nameplate Co.
Zierick Machine Wks.

Research

SOCKETS, TUBE:
Amsco Products.
Bakelite Corp.
Eby. H. II. Mfg. Co.
Saturn Mfyg. & Sales Co.
Yaxley Mrg. Co.

Ine.

SOLDER:
Chleago Solder Co. (Kester).
Westinghouse Elee. & Mfg. Co.
SIPEAKERS:
Amplion Corp. of America.
Iingineers Service Co.

STAMP'INGS, METAL:
Zierick Machine WEks.

STRII'S, BINDING POST:
X-L Radio Lnboratories.

SUBVFANELS:
Bakelite Co.
Westinghouse Rlee. & M{g. Co.

SWITCHES
Aurora Eleetric Co.
Carter Radio Co.
Saturn Mfyg. & Sales Co.
Yaxley Mfg. Co.
TESTERS, B-ELIMINATOR:
Jewell Electrical Inst. Co.

TESTERS. TURE:
Jewell Elec. Inst. Co.

TESTING INSTRUMENTS:
dewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co.

TESTING KITS:
Jewell Eleec. Inst. Co.

TESTING LABORATORIES:
Electrieal Testing Labs.
Sun Flower Radie Co.

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

IFord Radio and Mica Corp

Hiler Aundio Co.

K. 1L Radio Taboratories.

Muter, Leslie F., Co.

I"tragon Iilec. Co.

Silver Marshall, tue.

Walker, Geo. W. Co.

Wireless Radio Co.

TRANSFORMEKS,

ATOR:

Dongan RElee. Mfg. Co.

IFord Radio and Miea Corp.

Hller Audio Co.

K. H. Radio Laboratories.

I'aragon Elec. Co.

Silver Marshall, Inc.

FILAMENT

B-ELIMIN-

TRANSFORMERS,
HEATING:
Dongan Elee. Mfg. Co.

TRANSFORMERS, OUTIUT:
Dongan Elec. Mfg. Co,

TRANSFORMERS, POWFER:
Dongan ISlec. Mfrg. Co.
Hller Audio Co.
Natlonal Co.
Silver Marshall, Inc,
TRANSFORMERS, R. 1.,
TUNED:
Cardwell, Allen D. Mfg. Co
TRANSFORMERS, R. F., UN-
TUNED:
Dubiller Condenser Corp.
TUBES, RECTIFIER:
Universal Blee. Lamp Co.
TUBES, VACUUM:
Supertron Co.
Universal Kleetrie Lamp Co.
UNITS, SPEAKER:
Amplion Corp. of Ameriea.
VAKNISH INSULATING:
Irvington  Varnish and In
snlator Co.
VOLTMETERS, A, C.;
Jdewell Mlec. Inst. Co.

Westinghouse Klee. & Mrg. Co.

VOLTMETLR, D. C.:
Jewell KElee. Inst. Co.

Weslinghouse Elee. & M{g. Co.

WASHERS:
Shakeproof Lock Washer Co.

WIRE, ANTENNA
Acme Wire Co.
budle Mrg. Corp.
RRoebling, J. A., Sons, Co.

WIRE, BARE COUI'ER:
Acme Wire Co.
Dudlo Mfg. Co.
Rocebling, . A. Co.

WIKE, COTTON COVERED:
Acmie Wire Co.

Dudlo Mfg. Corp.

WIRE, ENAMELED COI''ER:
Dudlo Mfg. Corb.

WIRE, LITZENDRAIT:
Acme Wire Co.
Dudlo Mfg. Corp.

WIRE, PIGTAIL:
Dudlo Mfg. Corp.

Sous,

WIRE, SILK COVERED:
Dudlo AMfg. Corp.

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

S

Page 8
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Use Polymet Products

0 vorTs 0 ¢

Lo

for

The

P
P

transformer.
ab .1 Mid

Type F 1001

Small Buffer Condenser

the output of the
Tapped

POLYMET

8LOCK COoNDEMSER

Typve F 1002—F 1003

entire Condenser

requirements for Filter
section.

Two

Wire Wound Resistors
Polymet wire wound re-
sistors
ployed
fully throughout.

can be
very

em-
success-

Raytheon “A.B.C.”
Battery Eliminator

OR efficiency and

permanent satisfac-
tion, you can't beat
Polymet Products.

More and more Ra-
dio engineers are every
day specifying Polymet
Products because they
know by experimenta-
tion that they are the
leaders. To insure
lasting, satisfactory re-
sults for Battery Elimi-
nators, Power - Packs
and Electric Sets, sell
only Polymet “better
made Radio Essen-
tials.” They are the
best.

Send for our latest catalog
showing the Polymet line
and also several of the most
ropylar circuits.

Polymet
Manufacturing Corp.
599-601 Broadway, N.Y.C.

OLYMET
RODUCTS
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1
1
NEW AERO COILS
ROSTAT
’ Universal range.
that you shou now about ! T
200 wates.
List $2.25
Interchangeable :
N 4
Coil No. 0
A new coil for use in the AERO CLA STAT
Interchangeable 1.ow Wave Tuner 1
Kit. Range 13 to 294 meters.
This is the most efficient induct- To an even greater extent than
ance for this low barrel.  Price, in past seasons, CLAROSTAT,
$4.00 Code No. INT .0 the greatest  variable  resistor,
will be  identified with  the
leaders—in  receivers, in B ’
InterChangeable elir tors, in power amplifiers
Coil NO 5 and in A, B, C units,
. ( 215 * 530 Write for complete information.
Normal range 235 to 530 meters. q .
Range can be increased to 723 A;":5";"""smesc(}"_agﬁildb‘;bﬁ: IY“C
A meters by using 0001 Sangamo
% 3 fixed condenser across the rotar
Code No. INT.5 aml stator of the 00014 variable
condenser.  This covers Airplane
to Airplane, Land to Airplane, and Ship to Shore (Great
Lakes, Atlantic and Pacific Oceans) bands. Price..$4.00 FOWER
CLAROSTAT
Be sure to specify AERO Coils for best inductance coil Universal range.
performance! carrying ca
pacity. 40 waits.
Lixt $3.050
AERO PRODUCTS, Inc.
Dept. 17
1772 Wilson Ave., Chicago, Ill.
<+ b o - 4
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The right flux for radio
can make a manufacturer SHAKEPROOF

The wrong flux Lock Washers and Lugs

can quickly break him

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

Rosin, an organic mixture, is a
non-conductor and non-corrosive.
The glass-like surface of this 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 electrical energy.

Kester Rosin-Core Radio Solder
scientifically combines radio’s
premier flux, rosin, with a solder
alloy of unvarying quality. The use
of Kester Radio Solder furnishes
the user with a means of accomp-
lishing safer, fuster and cleaner set
wiring.

Manufacturers using Kester
Rosin-Core Solder are assured that
no part of their production will
everbe returned or fall into discard
through the corrosive and con-
ductive action of a chloride flux.

Owur 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.

KESTER SOLDER

Rosin-Core

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

Originators and

Tangleprooi-
{Ioultiple
cking-
Spreadproof-
thats ,

Shakeprooi

Tts the Tvisted Teeth
that locl< [

Shakeproof's twisted teeth, evenly dis
tributed around the diameter, insure a
multiple lock that resists vibration and
prevents loose (onnections. And
Shakeproof cannot tangle.

A Lock Washer and a

Lug Terminal in One!

Shakeproof locking wire terminals pre-
vent loose connections and eliminate
one assembly because they are a lock
washer and a lug terminal in one.
Good radio sets stay good in spite of
abuse—with Shakeproof locking lugs.

SHAKEPROOF SHAKEPROOF
lock washers lug terminals
Type 2008
Type 11
External M
Type 20061
R e
Type 12
Internal Type 20064

Send for free samples today!

SHAKEPROOF
Lock Washer Company

Division of Illinois Tool Works

2511 North Keeler Avenue, Chicago, Ill.

World’s Largest Manufacturers of Self-fluxing Solder |
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ELP!

—When you need it, remember that
Radio Engincering maintains an

INFORMATION SERVICE

for
DEALERS
DISTRIBUTORS
MANUFACTURERS
PROFESSIONAL SET BUILDERS

: in addition to covering comprehensively,

SCIENTIFIC each month, the technical and industrial
developments as they apply to the business
SERVICING

of Radio Manufacturing and Distributing.
Will be covered in futurc issues.

Equipment, apparatus, pro-
cedure, for real servicing that
produces a profit.

Page 88

A production manager wishes to learn about sources
of supply.

A designer wishes some special information. to help him

Fill out the coupon below and meet a problem.

take advantage of the new

TWO YEAR

Subscription Rate

of
$3.00
Note: This rate is available only to
Manufacturers,  Distributors, Dealers

(and their employees), professional set
builders and educational institutions.

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

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

RADIO ENGINEERING usually has this information
available at a moment’s notice. If not, the information
is obtained from the proper source and passed on to
the person interested.

Subscribers are invited to avail themselves of this service

Note—Radio Engineering is not sold on newsstands—only
by subscription. The coupon below is for your convenience

Future Issues will also cover
Standardization, Testing, Produc-
tion, Financing.

RADIO ENGINEERING MAGAZINE, Inc.
52 Vanderbilt Ave., N. Y. C.
{ for $3.00

Installing T AR Gy Enclosed find check—money order—  for $2.00 for which send me

house wiring, power supply. Radio Engineering for g; g]:;‘& commencing with August, 1927,
Short Wave Developments. Name .......cooiiiiiiiiiiiinn Street ...c.ooiviiiiiiiiiiiiiiiea
City .ot & ({0 86600660000000060060000000060

More material on Tuned Double
Impedance-—New systems of elec-

trification. LI

Dealer ...........covviiiiiinnns Mechanic .........cooiiiiiian,
Complete review of important Jobber «..cvviiiiiniiiiiiiiae Manufacturer .............cc......
construction developments each
month as they appear in the con- Engineer ...........cccooiinenn Prof. Set Builder.................
sumer magazines and as they are Anything Else . .

released by the manufacturers.
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Approved Power Supply Parts

An enthusiastic market demands sets powered from the light
socket. Dongan, producing parts exclusively, offers to the set
manufacturer power supply transformers and chokes designed
for all electrically operated sets. Dongan Power Supply parts
represent the latest development in design

and refinement in construction.

Receiver manufacturers can rely on Don-

gan as a source of supply on Power Sup-

ply Parts for all approved types, mounted

Power Supply Trans-
formers used with 350

or unmounted. Send your specifications

. . 400 m.a. tubes
to our engineering department. Samples < SN
constructed in a hand-
on request. some, durable metal
case.
$15 list

FANS—Rebuild that old set. In the long
run it will be an economy and you'll have
assurance of full-powered reception all the

time at a very low cost.

If your dealer cannot supply you, imme-

diate delivery will be made upon receipt of .
. Power upply Chokes
check or money order. Specify type of for 350-400 m.a. tubes

Two chokes [uilt into
one case,

rectifier you intend to use. $15 list

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

). TRANSFORMERS of MERIT for FIFTEEN YEARS //i.
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IN CURRENT SUPPLY UNITS

Standard Vitrobm Resistor

“Vitrohm™ is a trade name
applied only toWard Leonard
products in which the resis-
tive clement is completely
enclosed and permanently
protected by a fused-on coat-
ing of vitreous enamel. These
resistors have been manufac-
tured without basic change
for more than 35 years.

=T

Multi-Tapped Vitrobm
Resistor

Vitrohm Radio Resistors are
more than a wire-wound
tube which is coated with a
“protective’’ covering. They
embody the technical im-
provements and production
skill of three decades” manu-
facture

Tapped Vitrobm Resistor

The technical story of Vit-
rohm Resistor superiority is
short: Vitrohm Resistors con-
sist of a porcelain tube upon
which 1s wound resistance
wire. Thiswire is then coated
with and surrounded by
fused-on vitreous cnamel at
high temperatures: an inti-
mate bond 1s established be-
tween the enamel and the
wire.

Dual-Section Vitrohm
Resistor

During this process, all wire
which is not perfect is de-
stroyed. The very manufac-
turing processes through
which these resistors passis a
test far more severe than any
imposed upontheminservice.

Q/z’tmhm\

Radio
(/{esis tors

ANUFACTURERS of radio re-

ceivers and power apparatus
employing resistance are invited
to use the research and engineer-
ing facilities of Ward Leonard
Electric Co.

The many radio manufacturers
now using our 35 years’ resistance
experience recognize the value of
our cooperation and facilities and
make constant use of this service.
The mutual developmentofspecial
resistors and rheostats for the solu-
tion of unique problems in circuit
design or production schemes im-
pose no obligation upon you.

An aggressive sales, publicity and
advertising campaign on Vit-
rohm Radio Resistors has started
and will continue throughout the
summer months. Dealers and
jobbers desiring the profit-protec-
tion guaranteed under our mer-
chandising plan should write for
complete details.

4 Inch Vitrobm Rbeostat for
Heavy Duty. Available up to
500 obms, 11 steps

During the making of Vit-
rohmResistors the resistance
wirc 1s subjected to an “‘age-
ing"" process which guaran-
tees permanence in value

indefinitely.

Dual-Mounting Vitrobm
Resistor

The question is frequently
asked,*“Why do you stick to
wire? [s there not soms meth-
od of producing a resistor
which 1s less expensive and
just as good for all practi-
cable purposes?”’ The answer
is mo. For 35 years Ward
Leonard has endeavored to
find a better, a cheaper, meth-
od of producing resistance
and it hasnot yet been found.

The Adjustat. 8 Values, 1 to
25000 ohms, 15 steps

The Vitrohm Resistor upon
a dollar and cents basis 1s
the most permanently accu-
rate resistance element avail-
able today.

Ward Leonard, '(‘Fec'mc Company

37-41 South Street.
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