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IN CURRENT SUPPLY UNITS

Standard Vitrobm Resistor

“Vierohm™ is a trade name
applied only toWard Leonard
products in which the resis-
tive element 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 ycars.

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 Vitrobhm Resistor

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

Dual-Section Vitrobm
Resistor

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

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 developmentof special
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.

37-41 South Street. Mount Vernon. N. Y.

WwWWwWWwW.americanradiohistorv.com

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

During the making of Vit-
rohmResistors the resistance
wire is 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? Is there not some meth-
od of producing a resistor
which 1s less expensive and
just as good for all pracri-
cable purposes?”” The answer
is ns. For 35 years Ward
Leonard has endeavored to
find a better, a cheaper, meth
od of producing resistance
and it has not yet been found.

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

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

———
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" what this volume
means to you

The fact that literally millions of coils are produced by Dudlo every season means not only that Dudlo
is the world’s headquarters for magnet wire and coils—but it has even greater significance.

This tremendous output automatically requires highly specialized manufacturing methods—impossible
in smaller plants. It provides testing and inspection fzcilities that guarantee a more uniform product.
It assures exact adherence to customers’ specifications.

Such enormous volume also permits the maintenance of experimental laboratories that can be of great
assistance to you in designing and developing more efficient coils for the products you make or sell.

Rush orders, large seasonal demands, or the unusual requirements of any manufacturer are regularly
absorbed in the huge Dudlo plants without confusion, delays, or disappointments. The needs of any
one branch of the electrical industry are well within the normal capacity of Dudlo.

Those manufacturers who use Dudlo coils in their products are never victims of lowered manufacturing
standards or lax inspection even at the peak of the season.

DUDLO MANUFACTURING CORPORATION, FORT WAYNE, INDIANA

56 EARL STREET 160 NORTH LA SALLE STREET 4153 BINGI1AM AVE. 274 BRANNAN ST.
NEWARK. N. J. CHICAGO, ILL. ST. LOUIS, MO. SAN FRANCISCO., CALIFORNIA
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EDITORIAL

ARTS and set manutacturers are preparing their cam-

paigns for the coming year, Both groups have com-

puted. from the sales of last year, the present market

trends and the psychologieal face of the ultimate coun-
sumer, the anticipated sales and are scaling their production
accordingly.

Statistical reports indicate that the sale of complete sets
is on the increase, Though statistics are inclined to be in-
nccurate, they are, nevertheless, sufficiently accurate to allow
one to note which way the wind is blowing,

The very tact that theve has been an inerease in the sales
of complete sets means but one thing: i, ¢. the parts mani-
facturers have lost some of their most important and greatly
cherished consumer trade, 1t is true. of course, that a few
parts manufacturers have benefited by this swing, through
the sale of parts, in quantity. to a fow <ot manufacturers,

Statisties lKkewise indicate that the parts business has
been dropping off to <ome extent for the past two years, The
figures are not comparative, Thisx means that the consummer
market for parts has been considerably weakened,

‘There is no problem attached to the present condition.  The
dircet and immedinte answer to the situnation isx the Dro-
fexxional Set Builder, 1le hes introduced a new and very
worthy proposition to the ultimste consitnter,  1le has shown
the radio tan how he can get exactly what he wants in the
way of a radio, at 2 reasonable price and minus grief, e
has originated the “custom bnilt™ set,

Thoere » literally  thousamds of thexe men who are
graduates of all manner of radio organizations,  Men with
ambition and initintive who are pushing the custom bnilt
sot iden to the limit, They have come to be one of the most
important factors in the radio ticld and with more assistance
from the parts manufacturers they are capable of pushing
parts sales up to a record peak.  But they need the help of
the manufacturers as much as the manufacturers need theirs,
They have a fine idea. worthy from every viewpoint md one
which, insofar as possibilitics are concerned. is far better
than the originat “build your own” idea,

Fven as conditions stand, sales fignres show ever inereasing
returns from Professional Set Builders. Radio dealer estab-
lisliments are not loxing ground. but there is a less number of
them,  Those whichh coutinue have in their employ one or
more Professional Set Builders,

The faet that these men have a very appealing proposition
to offer the prospective enstomer: namely, a receiver built
to exact requirenents, equal if not sup rior to many factory
built sets, practically tool-proot and bac<ed by the right kind
of service, it =eems only logical that they willt go a long way
townrds altering the opinions of the radio buyer.

The Professional Set Builder ix handieapped in many re-
spects and if he is to make the most out of the proposition
Ite must have the confidence and cooperation of the manu-
facturer with whom he directly or indirectly deals. Many
part< and kit manufacturers have already taken steps to
forut eloser contact with these men, whether or not they buy
direet or through a jobber,

Rapn1o ENGINEERING expects to work with both the Profes-
sional Set Builders and the parts manufacturers in putting
the “custom built™” idea over. .\ series of articles on the sub-

jeet will start in our next issue,

Parts manufacturers have had fair weather and good sail-
ing for some time., There is better sailing ahead and it won't
require anything more than concentrated and cooperative
action to make it very profitable.—M, L. MUILEMAN,
Editor,

Radio Engincering, August, 1927
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DUREZ for the harder service
DUREZ for the thinner, lighter part

for it in a wide range of indus-

Dukez is a plastic that can be
used with confidence to mold
parts that must meet requirements
of exceptional strength and dura-
bility. Durez parts have extraor-
dinary resistance to wear, heat,
shock and strain. They come
from the mold complete, with a
perfect finish, ready for a long
life of useful service even under
severe conditions.

Radio parts made of Durez are
light and strong and have a finish
that does not wear off, fade or be-
come dull with age and use. Durez
san be molded with holes, metal

inserts and structural features
that facilitate assembly.

Durez takes the form of the
mold with extreme accuracy and
its mechanical strength makes
very thin sections practical. Strong
and quick-hardening, it saves the
cost of carcful, time-consuming
labor required for dclicate parts
made of other materials.

All the qualities of Durez—its
high physical and dielectric
strength, its attractive permanent
luster, its accurate molding and
quick hardening, its ready adapt-
ability — have gained preference

wwWwW americanradiohistorv com

trics. The most advantageous
application of this plastic to your
production process will be deter-
mined in the Durez laboratory,
without obligation.

Molded samples of Durez on
request.  Specify color.

GENERAL PLASTICS

INCORPORATED
NORTH TONAWANDA ,NEW YORK

CHICAGO NEW YORK SAN FRANCISCO

— —— = i

HUREZ
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Set Manufacturers:

What are vou offering the unsold market?

Millions of homes still have no radio. Why?
| Because the average radio set does not satisfy a

critical ear.

Forward looking set manufacturers are compen-
sating for loud speaker deficiencies by including
the Hiler Svstem in their new models. They are
offering to the unsold market, receivers which
pass the critical ear test.

RISING CHARACTERISTICS on LOW FREQUENCIES

are obtained with

HILER TUNED DOUBLE IMPEDANCE

10} —]

9 \_‘F

B | ~ D
el |

5

al ]
3 +

2 ——
1 B —

T 0 400 600 1600 300 640 130
Voltoge Amplification ~ One Stage

A curve flat from 150 to 10000 cyeles and rising between 150 and 30 cyeles offsets the
falling characteristics of loud speakers and outpnt circuits. A sharp cut-off below  resonant
peak prevents motor-hoating.  Four times power output feature retained.  Naturalness as well
as clearness is result of accurate laboratory research on loud speakers and double impedance
amplifiers.  Combinations of tuned and mituned stz wes can be made to it any condition. thus
producing straight line results as vou hear it.

Licenses for the use of the DOUBLE IMPEDANCE Systenr are being
tesued to g limiled number of established  manufocturers—\Infrinacrs
will be proscented under Paicits 1389092 and 1613224, (Other patents
cnding.)

Demonstrations may be arvanged by appointment

HILER AUDIO CORP.

10 Argyle Terrace, - - - - Irvington, N. J.
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Two New Quality Products

by the makers of the famous
Hammarlund Gndensers

I'he New Hammarlund R. F. Choke An huproved “Hammavlund Jr.”

ODERN engincering practice has HE famous [lammarlund Midget Cou- | L
proved the value of R. I'. chokes for denser has bheen simplitied.  The new

confimng radio frequency currents to their “Hammarlund Jr.”" has all essential ica- 55
proper  chamels, thus preventing  unbal tures of the former mulel — soldered brass
anced circuits and consequent distortion. plates, aluminum frame, one-hole or hase-
I'his is a quality idea, ideally exemplitied hoard mounting.  Knob included.

in the vse oi the new styvle anmarlund In addition, it i= equipped with a rotor
Choke.  Made in two sizes: 85 and 230 lock which fixes the rotor in anv position
millihenries, effective over the entire an important advantage when used for
hroadeast and amateur wave-hand neutralizing. our sizes.

I

[l

b |

Wherever radio is known throughout the world, Hammar- ﬁ;

tund’s reputation for precision quality is recognized. No -}

other introduction is required for these two worthy new
members of the Hammarlund radio family,

Write for Literature

HAMMARLUND MANUFACTURING CO.
124138 W, 33rd Street, New York

Joe Bettwt Radio

ammariund

PREC/ISION

PRODUCTS
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THE MATERIAL OF

Phasatrol, with Bakelite Molded case; made by Eiectrad, Inc., New York, N. Y.

What more can one ask of

Rudio Foginecriay.

Molded Insulation

HEN Electrad, Inc. was
asked why they used
Bakelite Molded for the Pha-
satrol, their answer was given

in five words — “Appearance,
Durability, Insulation, Sales
Value.”

The fact that Bakelite
Molded combines permanently
rich color and high lustre with
strength, durability and high
insulation value, has estab-
lished it as the standard radio
insulation. The advantages of

Bakelite Molded are so well
known to the radio public that
its use for any radio part is a
definite sales help.

Bakelite engineers and re-
search laboratories are always
at the service of the radio in-
dustry for determining the best
and most economical means of
adapting Bakelite Molded to
the requirements of any par-
ticular part or device.

Write for Booklet No. 38.

BAKELITE CORPORATION

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

BAK

REGISTERED

L i

U. S. PAT. OFF

“The registesed Trade Mark and Symbol shown above may be used only en products made from materialy
manufsctured by Bakelite Corporation. Under the eapital ' B" is the numencal aign fos infinity, of unfimmted
quantity. It symbolzes th infinite number of present and futuie uses of Bakelite Corporation’s products.

www americanradiohistorvy com
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Vacuum Tubes, Their Manufacture
and Application’

Some inside information on the vacuum tube family tree

Pare 11
Special Glasses
Many  speeinl  glass have to be

used in the tubes,  The small ones are
nuirde from lead or lime glasses sim-
ilar to those employed in ineandescent
lamp=.  NX-ray tubes are constricted
cither from a lime glass which con-
tains no lead. as lead in any form dis-
solved in the glass absorbs X-rayvs, or
from a composite bulb, a part of which
must contain no lead. while the re-
mainder is made from glass which
contains ax high as 50 per cent lead
oxide, Thix glaxs, if it ix more than
one-quarter inch thick, prevents all
N-rays from passing through it and
thus serves to protect the operator of
the tube from X-rays., The higher
power radio tubes ave built of a glass
of low expansion and high melting
point, ax it ix lesx linble to crack under
rapid changes of temperature and will

stand  higher temperatures withont
=oftening. Thix  glass, Kknown as

1-702-, ix very ximilar to the well-
known Pyrex glass, and has the added
advantage that it will allow  large
sized tungsten wires to be seated di-
rectly into it without the resulting
<eal cracking or leaking. A great
amonnt of thought amd work has heen
put one the glass problem to be sure
that the best glass has been sclected
for cach partientar use and that it is
handled in the hest manner. as the sue-
ce<x of the entire vacuum tube line
depends on the relinbility of the glass
to metal =eals and the glass bulbs,

X-Ray Tubes

The Coolidge X-ray tube wax the

first  practical  high  vacuum  tuhe
which made u=e of thermionic cmis-
xjion. Tt wax invented by Dr. W, D,

Coolidge of the Researeh Laboratories
of the General Eleetrie Company., co-
incident with Langmuirs studies on
the emixxion of clectrons from  hot
bodiex,  Previous to 1913 the conuner-
c¢inl X-ray tube had gas in it, and the
cathode generally was an aluminun
dixe.  The gax pressnre changed dne-

rom M. I

T. Technology Engincering

s,
+ Engincer. Vacuum  Tube Dept., General
Llectric Company.

By R. C. Robinsont

ing the operation of the tube, some-
times  incrveaxing and  spmetimes  de-
creasing, <o that one could never he
snure of the penetration of the N-ra
The focal spot wounld also wander
around on the target, Tiix wasx bad
for radiography. ax it would make
poor picturex,  These faults were en-
tirely eliminated with the hot cathode

A standard Coolidge X-ray tube

tuhe.  One can always control  the
quantity and guality of the X-ray hy
the filament current and the voltage
applied across the tube, and all tubes
can he spondingly  controlled <o
they are alike.

The Coolidge Tubes

‘The original Coolidge tube had a
tungsten tilament mounted in a0 mo-

www americanradiohistorvy com

Ivhdennm foensing device as a cath-
ode, mounted opposite an all tungsten
anode.  The electrodes were  sealed
into arms attached to a seven-inch
wlaxs bulb, the over-nll length being
sufficient to insulate the two elec-
trodes from one another =o that at
teast 100,000 volts could be applied to
the tube.  The very best poxsible
vacmmy was produced and maintained
in the tube. It was manufactured in
three designs =o that it could carry
approximately twenty. fifty. or
cighty millinmperes at 100,000 volts
continuonsly for periods of time long
enongh to make a good picture of any
part of the human body, These tubes
were designated as fine, medium and
broad focus tubes, and were used for
high-grade radiographic  work  (fine
focns), stercoscopic  work or treat-
ment work (broad focus). or for all
these clisses of work (medium focus).
Thix tube always had to be used with
rectificd current as the anode oper-
ated up to 1500 degrees C. and thus
wonld omit cleetrons.  The current
under these circmmstances conld flow
in either Jdirvection. Ilor an XN-ray
tube to function properly. all of the
N-ravs must be produced at the anode,

The World War necessitated that
X-ray tubes be used ax near the bat-
tle fickds ax possible,  Consequently,
Dr. Coolidge designed a tube which
would reetify its own current and op-
ornte  direetly  from  a  transtormer.
The N-ray outtit thus was simplitied
wrcatly. The principle of the tnbe was
the same as in the eavlier tubes, but
the anode wis a thin tungsten button
into the end of a large copper
Thix copper enrries the heat, pro-
<triking the

cast
rod.

duced by the clectrons

tungsten, outside of the tube so that
L .
it can be radiated into the air.  As

helow the
the tube is

anmde stays

copper.

long as the
melting point ot
it own rveetifier,

Following these two geneval (ypes
of tubes several others have been de-
signed  for special parposes, suclt as
tor dental work: for work which de-
mands an easily portuble outfic: tor
therapeutic  treatments, expetcially  of
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H. F. Tanis, Jr., holding one of the new Coolidge cathode ray tubes

cancer: for rapid pictnee taking, so
that pictures can be made of the chest,
for instance,  withont  the  “heart
shadow™ being blnvred, ete, They are
designed to operate on voltnges from
40,000 to 250000,

These  tubes  are  so  easily  con-
trotledd that many other  than
those tor the doctor mul dentist have
been discovered,  They are used for
sterilizing  purposes,  for  detecting
flaws in masses of metal, tor stindying
the strieture of the atom, and nany
other duties of general and scientifie

They have practieally super-

1SS

interest,
seded the gas tube throughout the en-
tire world and have been of great bene-
fit to the human race,  Alhough all
cancer caunot  be  cured by
X-rays, it is used extensively tor can-
cer treatiment and in many
beneficial,  In this country alone ap-
proximately 15000 tubes a year are
made,

CHNeS

SISeS IR

Kenotrons

A Kenotron is a vacumn deviee for
rectifying  alternating current,  The
word is derived from the Greek ad-
jeetive hewox, meaning “empty” and
sutix  Aron, singnifying an  “instru-
ment” or “applinnce.”  Dr. Duslnnan,
of the Rescarch Laboratory of the
General Electrie Company, first  de-
signed and applied commereial keno-
trons for use asx rectitiers,  Ilis fiest
tubes had tungsten or molyhdenum
plate or extindrical anodes with a hot
cathode  tangsten filament,  As  de-
seribed earlier, an X-ray tube ix also
a rectifier ax long as the anode does
not become too hot, AN kenotrons,
therefore, are designed  =o that  the
anodes do not become hot under the
service  where  they must  operate,
Like an X-ray tube their vacunm must
be as good as possible, and the tube
must be long enough to withstand the
operating voltage,

Uses for Kenotrons

Many different types are now ade
in order-to have tubes satisfaetory for

varions purpeses,  One of the prinei-
pal uses for Renotrons is fo rectify
errrent for vadio recciving amd trans-
mitting tubes, Here volaces up to
15000 are nsed and pewer as hizh as
S0 K. W, Tubes ean rectify voltages
cven higher it necded, Examples of
applications using higher voltazes arve
cithle testing, smoke precipitation, and
i exeitiation for X-ray tubes, By the

proper arrangement of  tubes, 300,000
volt =ets have been made, and even
higher ones are being designed. With
the use of these sets faults in trans-
mission cables can be detected and
located  before  the  cable  actually
breaks down, Thus the cable can be
repaired  without  interrnpting  the
service,

The =moke elimination application

is becoming even more valuable,  The
Kkenotron is employed to supply high
diveet voltage, direet current for the
Cottrell process smoke precipitation,
A ehain or wire hanging in the center
of the stack is connected to the nega-
tive end of the kenotron while the
poxitive ix joined to the chimney or to
metal plates inside.  When voltages
high enongh to make a corona are
usedd the =moke and dust  particles
congulate amd colleet on the electrodes,
most of them going to the anode plate,
This dnst can then be  periodically
cleaned off the plate,

For X-ray tube excitation even
higher voltage Kenotrons are requiired,
and tubes capable of rectifyving 200,000

volts peak are being made.  Their
construction depends on the voltage

and current required.  For the higher
voltages (over 100,000} it is desirable
to have the eleetrodes opposite one
another the =<ame as the X-ray tubes,
while for high cwrrents tap to 250
milliamperes1 the concentric arrange-
ment of the electrodes seems best,

Pliotrons

liotrons are three element vacuum
tubes used prinecipally for radio trans-
mwixsion and veception, They range in

wwWw americanradiohistorv com

Radio Engincering, August, 1927

size from the well known 199 dry coell
receiving tube to the 100 K, W, trans-
wmitting tube.  The civenits in which
these tubes are nsed ave varied and
complicated, but they mnst e very
cavefully adjusted and rvegulated or
the tubes will be ruined. They ave
nsedd as amplitiers of saall earrents
and voltages, detectors of small alter-
nating enrrent voltages, and genera-
tors of electrie oscillntion,  ITn all of
them the third element, the grid, is
placed between the anode and cathode
and i made of niekel, molybdetmm or
tungsten wires,  The  theory of  its
operition is stimple, By fmpressing a
negative  or positive voltage on the
arid the number of electrons reaching
the plate ean he zreatly  diminished
or iner (. aned by this methnd small
chinnges in grid voltage make  barge
chianges in the current flowing throngh
the tube.

Hnndreds of thonsands of the small
199 and 201.0 veceiving  tubes are
made  annnalty,  The large  demand
has warranted the designing of speeial
machinery for making them, and their
mannfaeture, as ecarried on in the in-
candeseent  Iamp tactories,  employs
methods somewhat  stmitar  to those

b Coniar

b o

A standard type photo-etectric cell

used for lamp  prodoction,  As the
volitme of the bullh is small and the
eleetrodes are light, their exhaust is
rapid and is made sure by the use of

tgetters”,
Transmitting Tubes

The transmitting tubes range from
Jowitts 1o 100 K, W, The 250 watt


www.americanradiohistory.com

Radio Engincering, August, 1827
size was the first large type and was
the tube used aboard ship when Presi-
dent Wilkon made his famous trip to
Jurope following the war, during
whicli he kept in constant conununica-
tion with this country. This is the
tube originally used in broadeasting
and operates with a 2000 volt plate
circuit. The one and five kilowatt
xizes are not in great demand, but the
twenty Kkilowatt is now being used
extensively in broadeasting. Al but
the latter have glass Dbulbs, while it
has a copper water cooled anode at-
tached to a glass insulation chamber.
The one hundred kilowatt is similar
to the twenty but is larger.

A few comparisons between the 199
tube and the 100 K. W. tube are in-
teresting. The latter has eight feet of
filament  which  weighs about two
ounces,  enough tugsten to make
750,000—199  filaments, The tube is
five feet long compared to three inches
for the 199, 225 amperes are used to
heat the filament, while the 199 uses
.06 ampere.

The exhaust of these larger tubes is
very difficult and all known methods
for getting the gases from the glass
and clements are used, such as baking
out in ovens, heating with high fre-
quency  currents,  bombarding  with
direct curvents, and oscillating, Wher-
ever possible chemieals are also em-
ployed in the exhaust,

Special Uses

Bexidex their use for radio telephony
and telegraphy three element tubes
are used for signalling or talking over
power lines (carrier current), for volt-
age and current sreguliation of genera-
tors, for power limiting devices, for
manonieters, to determine very low gas
pressures, etc.

Four element tubes, keno-pliotrons,
which rectify their own current., and
<0 can derive their power from the
ordinary A, C. power line, have heen
niade and probably will tind extensive
uxe in the near future.

Other special vacuum tubes (dyna-
trons and pliodynatrons) have been
designed, utilizing the negative resist-
ance characteristies resulting from
secondary eniixsion, but have little
commercial application at present,

Cathode-Ray Tube

The Iatest type high vacuum tube is
one designed by Dr. Coolidge, and is
called the Cathode Ray tube, In it
the electrons from the hot cathode are
focussed into a tubular anode. Their
speed  (voltages up to 350,000 volts
have Dbeen applied between the anode
and cathode) carries them through
this tube so that they strike the end
of the anode, which is of very thin

metal  preferably  nickel  (approxi-
mately .0005” thick). Most of them
pass through this thin metal and

enter the air. In a darkened room. at
the higher voltages a discharge can be
scen extending more than two feet
from the end of the anode. Minerals
placed in the path of the ray phos-
phoresce and fliroresce brilliantly and
are very beautiful. Certain e¢hemical
reactions take place rapidly in the
rays, such as the polymerization of
acetylene. DBad burns will be made in
an extremely short time if the ray is
directed on flesh, These phenomena
are being studied by Dr, Coolidge and
many commercial applications are ex-
pected.  As in all vacuum tubes, a very
hizh wvacuum must be maintained.
The vacnum secured by regular meth-
ods is augumented by dipping a side
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tube attached to the bulb, and contain-
ing chareoal, into liquid air. The
charcoal rapidly absorbs gases and
creates the necessary high vacuum in
the tube.

Photo Electric Cells

I’ioto electric cells do not depend on
hot cathodes for their electron emis-
ston, but on the fact that the alkali
metals under certain conditions give
off electrons when light falls upon
them. "Their use is increasing rapidly
for such work as signalling, sorting
light fromn dark objects, transmissiou
of pictures, ete, A standard type has
a potassium hydride film deposited on
the inside of an evacuated bulb, which
serves as the cathode of a two element
tube. Light falling on this cathode
causes clectrons to be given off, the
amount varying with the intensity of
the light. These flow to the anode
when a voltage is applied between the
anode and cathode. Currents up to
1.5 milliamperes can thus pass through
the tube when approximately 2350 volts
are usxed. This current can be made to
operate relays or can bhe amplified
through pliotrons and thus is capable
of performing various duties.

When one considers that all of the
devices  discussed, except the in-
candescent lamp, have been developed
within the past fifteen years, and that
all are the result of pure scientifie
research followed by intensive develop-
mental engineering, one wonders what
may be in store for us during the next
score of years., The results so far
obtained are stupendous monuments to
the men who were farsighted enough
to supply the facilities for this won-
derful work.

Time Study on Set Owners

Data on Number of Hours Per Week Sets Are in Use

ADIO Manufacturers have re.
cently bheen lholding a stop
watch on the average radio

user, in order to more pron-
erly design sets for the listeners’
pleasure.

Tinte as an clement which has to he
considered in the production of power
equipment for radio operation i«
really a vital factor, nccording to the
Socket IPower Committee of the Radio
Division of the Nuational Electriea!
Manufacturers Association, which has
just issued information showing how
long people listen to the radio in u
given week.

The study, which is based on the
per cent of listeners using radio re-
ceivers in excess of any given num-
ber of hours per week, shows that
about 1/10 of a per cent of all radio
listeners nse a set in excess of 110
hours each week; 1 per cent use it
in excess of 100 hours, 10 per cent in
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excess of 30 hours, 20 per cent in
excess of 40 hours, 30 per cent in
excess of 35 hours, 50 per cent in ex-
cess of 38, and 80 per cent in excess
of 30 hours,

The study made by the NEMA Com-
mittee is shown in the accom-
panying curve made up from answers
received from broadeasting areas in
the east, mid-east, center and west
const of the United States,

The makers of batteries, tubes,
charging units and like material are
represented on the Socket Power Com-
mittee which made this study, and
were interested in the collection of
information to guide them in the pro-
per design of material which would,
when installed, adequately supply the
set with sufficient power, with the
minimum outlay of equipment, but
with sufficient reserve capacity so that
unusual use of the set might be made
from time to time as required.
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A New High Voltage Rectifier

Capable of supplying sufficient power for satisfactory operation

WO new heavy duty, high volt-
age, gax filled rectitier tnbes
have recently been developed
which have some very interest-
ing characteristics. These tubes were

designed primarily for Amateur trans-
mission work,

Fig. 1. The 300 mil. and the 90
mil. rectifier tubes contrasted with
a 210 power tube

Pheto, conrtesy Manhattan Electrical
Supply Co
The larger tube delivers an oomrtprt

of 300 milinmperes at 30 volts in a
nll wave rectification ecireuit,  The
sl tube, which is also a full wave
rectifier, will Jleliver 9a millinmperes
at 470 volis,

By operating fonr of these rectitiers
in series it is possible 1o obtain
suflicient voltage, namely 20000 volrs, to
operate the new  type Tooowatt
transmitting tube, By usxing two of
these rectifiers in series one may oh-
tain suflicient voltage to operate the
200-\. At the present time the matn-
factirer of these rectitiers is develop-
ing g half-wave rectitier capable of

suapplying 130 millinmperes 1500
volts,
It ix obviens that the large tube

can be used in oan CA-BCT eliminator
supplying a receiver uxing 201-\ type
tubes with the tiloments conueeted in
series. The swmall tube, with an out-
put of 90 millinmperes has sutlicient

ontput to supply A0 CBST o amd e
power for a ceceiver employing 1949

tubes havingz their tilaiments <imilarty
conhectod,

The uscful life of both of thes
tubes ix rated by the nunnifacturer at
20500 hoarrs,

Fig. 1 shows the 90 mil, tube and
the 300 mil, tnbe contrasted with a
210 power amplitier tube,

Fig. 2 <hows the smootit regnlation
of the 90 mil. reectitier.  From  this
enrve it is seen that the regulation
between the 40 mil. lond and the 90
mil, Joad is unt over 50 volts. The

of a 7> Watt Transmitter

details of constroction. whereby  this
high veltage and current may be obh-
tained are clearty shown in Fig, 3.
It ix due to this (ype of constraetion
that the life of the reetifier at such
excessive drains, namely, 42 watts on
the 9 mil. rectifier and 150 watts on
the 300 mil, rectifier, js appreciably
lengthened,

Theory of Operation

The principle employed in the opera-
tion of thix type of rectitier ix by no
weans simple, but is bound up with the
respective mass of electrons and posi-
tive jons, ax well as the relative sizes
of the two electrodes, 1t must be
remembered that in this elass of tube,
the clectrodes are included in a bulh
tilled with inert was at a fixed
pressure. ad that when a potential
difference is applie:l to the electrodes,
the gas is fonized and the clectrons,
due to their smaller ass, will travet
mnech more rapidly in the one diree-
tion than the positive jons travel in
the other, Therefore, due to the shug-
gixh action of the po particles,
there will e a preponderimee of posi-
tive ions in the space between the elee-
trodes, € the application of a volt-

sOme

2w

H

3 POraGE 2ronsorigm fyare
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Fig. 2. Voltage regulation curve of
the 90 mil. rectifier tube

awe. which is alternating in character,
between the  electrodes. current will
flow cach half of the eyele in opposite
diveetions, and the plate and point witl
alternately become anode and eathode,
However, on aceonut ot the  mneh
areater area of the plate the sreater
cuwrrent will flow when it is the posi-
tive terminal of the external civenit,
henee g rectitying effect will be oh-
tained, although it ix to be noteil that
absolutely perfeet reetification isx not
possible. buat by careful design practi-
cally peerfect rectification may bhe ob-
tained, The rectification ratio, as may
be termed the ratio of the meian eur-
rent in one direction to that in the
otlier, will thns be seen to he approxi-
nuitely  the ratio of the respective
clectrode areas at any given pressure,

Thix theory perhaps may bhe more
clearty =hown by referring to a half-
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wive rectitier of this type as in Fig, 4.

When the point electrode is negative
a very barge number of positive par-
ticles, coming tfrom the iomized gas,
attempt to reach the point electrode
which being negative has g strong at-
traction for these positive particles.
Due to its relatively small surface
there is a terrifie congestion or erowd-

SHROUD

oF
POSITIVE PARTICLES INERT
\

* GAS

INSULATOR PLATE
ELECTRODE

Fig. 4. [Hustrating the operation
of a gaseous conduction haif-wave
rectifier

ing of these particles aronnd the point

clectrode  and it is  this  congestion
which forms the clond or sereen of
positive  particles aromd  the  point

clectrode  which virtually  effects the
valve or shmt-off action and prevents
the migration of from the
poiut to the plate and atlows current
to Jlow in one direction only,  (Thix
ermieding  of  poxitire about
the point clectrode ix o analogons to a

electrons

particles

subway jam in wlich a yreatl wwmber
of peoaple are allcwpting to gel on a
train  while others are  gelling  off,
e In the orevaheining ajority of
people utlempling to gel o verg few
sueeced inogelting off)

The combat between  the  positive
particles, and the negative partictes

which are attempting to leave the
point eleetrode is shown elearty by the
region of brillinnt hunhtosity in the
immediate vicinity ot the point cleet-

rode. The heat of this combat may be

GLASS ™ PORCELAIN

Fig. 3. Internal construction of the
high voltage rectifier tube


www.americanradiohistory.com

Radio Enginecring, August, 1927

judged by the brightness of this yel-
low glow.

Dluring this period the potential drop
takes place at a very short distance

from the cathode  (probably  of the
same order ax the distance through

which an electron must fall to produce
ionization at the impressed voltage).

The fnsulation

IFig. 5. AL shows an electrode with
an insulator which ix not  recessed
while 13, ¢ and D show the insnlator
with various degrees of reeessing,

The type shown in A will =afely
statd about 150 volts and the type
shown in 1} is good for approximately
2060 volts while the type shown in €
will safely stand 350 volts. 1) shows
the type used in the present rectitiers
and this type will =afely stand S00
volts,

If the etectrode is sapported by an
insnlating  platform  or  support  as
shown in A, this insulator is destroyed
within a very =hort time it high poten-
tinds are used: this is true even when
the insulntor isx made of quartz.

When the point electrode is pro-
tected by an annudar  poreelain cy-
tinder, kept away from the clectrode
i distance beyond the border tine of
the positive sereen, as shown in A of

CLOUD OF
POSITIVE DARTIFLES
¥ \

INSULATOR POINT .-~
- ELECTRODE
RECESS 1:1 2:1 8:1
A B (o} D

Fig. 5. Ratio of depth of recess in
insulator to radial distance from
cathode to insulator

Fig, 5. no destructive action takes
pluee i the depth of the annular spaee
thus formed surromuling the electrode
be such that any  positive particles
which =ucceed in entering the space
will be drawn into the electrode betfore
arrviving at the point where the eleet-
rode ix in contact with the insulator.
It the attraction of the electrade and
the pressure in the bulb is fixed, this
action is dependent on two factors, the
width of the aunulav and the
velocity of the particle.

space

Analogy of Relative _itraction

Let us suppose that a small section

of  the annular wice  between the
clectrode and the insulator, such as
shown in the shaded portion in the

top <ketel of Fig 6, be represented by
A long narrow alley as shown in the
lower  sketeh, wall of which ix
wade of highly magnetized iron and
the other wall of brick, At one end of
this long attey let us assume there is
a man aud at the other end there is a

ot

<harpshooter with a rifle which shoots
an iron bullet,

It ix a known fact that with a tixed
charge in the cartridge. the bullet will
travel a certain distance.  Now let us

snppose that the alley is of such a
NSUL T
i SULATO!S‘ // \
1 1 POINT
{ - [~ ELECTRODE
LS
N

I}
f
(RON WALL BRICK
WALL
MAGNETIZED
Fig. 6. (llustrated analogy of re-

lative attraction as outlined below

length and the iron wall is so highly
agnetized  that  before  the  bultet
redaches the man it will be attracted
to the iron wall and attach itself to it
In this way the sharpshooter may tire
direetty at the nmn at the other end
of the alley who will be as sure of not
heing shot as it e were behind the
iron wall.
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Aualagons  to  increasing  the im-
pressed voltage, let us assume that the
cartridge is charged with a higher
powered powder.  If this is the case
the man at the end of the alley will
be shot before the bullet can be at-
tracted to the iron wall.  Therefore,
we mnst increase the length of the
alley =0 that the bullet will be at-
tracted to the iron wall before the
man is shot,

By the above anatogy it can be seen
that knowing the attractive power of
the electrode for the positive particles,
the depth of the recess may be deter-
mined for any desired voltage. it was
in this manner that the ratio of the
depth of recess to the width of the
anuular  space between  the cathode
and the insulator was found to be K:1
for this voltage. For higher voltages
thi~ ratio must be increased.

With a

transformer secomdury vol-
tage of SH0 volts each side of the
center tap, the 90 mil. tube has been
found eapable of delivering S00 volts
and 45 mils for a period in excess ot
its rating,

Ax this voltage is far in excess of
any required by oa radio broadeast re-
cetver, this tube has been rated at 90
mils and 470 volt<.  Thix may be ob-

tained by having a transtormer sec-
ondary voltage of 900 volts or 450

volts each =ide of the center tap.

Think About R. F. Chokes

A Discourse on Their Function and Requirements

By Bert E. Smith*

OME vears ago, with the idea
of high reactanee cor as high
as contd be gotten) over the
whole  broadeast  band,
hody decided that R, 1. choke
e all inductance mdd no aeity,
Which for the purpose in mind was
very good but with the n=ual initiative
of the designer of wmodern (Y radio
cquipment, evoryhody who has thought
of I, F. chokes sinee theu has stuck
to the =ane old story, without ever
cereisitg o brain cell on whether it
cax the right thing or not,
In the

sONe-
should

transmitter utilizing  <hunt
feed, or the receiver of  the  same
cariety, the eflicieney is direetly pro-
portionate  to the  ethciency  of  the
choke,  And as 9% of the present
trausmitters, aud fully half the re-
ceivers, are shmat feed, it seems re-
markable that communication is as
coad as it s mmongst amatenrs,  Still
now and then we hear of a fellow
with one flea power who is moving
traflic where we can’t get a peep back
with 47 watts input,  We shonld look
at the choke with large gobs of sus-
picion dripping from our glince,

* dllen D

Cardzell Mfa. Corp.
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Aetion of R. F. Choke

As a muatter of faet, the actuoal me-
clianies of what goes on in an R. .
choke are not clearty understood by
many experimenters. An R, I°. choke
does not choke: It offers lower re-
sistitnee to the  passage of R, F.
curreat than a piece of steaight wire,

P

-FIG. 1

the fiow of radio fre-
quency corrent

Tracing

th Fig. 1 we have a tube which we
witl assnme has a series of implses at
ridio frequency heing fed to the grid:
i choke and batteries,

In this circnit an r. £ indicator at
YpUoovbT oor b1” will show that the
cirenit coutains r, f., providing the im-
jedianee of L is low at that fre-
queney.  Now let us <hunt L™ with a
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condenser “C” ax shown in Iig. 2
Our indicator will show that there is
r. f. in the circuit of “C” but none at
“b” or “bl”. Thec natural assumption
is that the choke has prevented the
flow of r. f. throngh “L-b-bl,” and di-
verted it through “C”, but while this is
the effect, what actually has taken
place is quite different. The radio fre-
queney passing through “p-L-b-bl” has
induced an opposite, and approxi-
mately equal (depending upon the

The same as Fig. 1 but with the
addition of a by-pass condenser

efficiency of “L’) current in the cir-
cuit “L-b-b1-C."  Inasmuch as “b”
and “bl1" are common to both, and the
r. f. currentx are equal and opposite,
they balance each other and cannot be
detected by the ordinary r. f, indicator,
but they are there just the same. The
action can be proved by the cquivalent
cirenit in Fig. 3. wherec we have
isolated our induced current, and r. f.
will be found in all parts of the cir-
cuit, as nothing is common to Dboth
cireuits.

If “L” has either too high an im-
pedance, or no inductive reactance. to
the radio frequency assumed. there will
be a very small back e. m. f.. or none
at all. induced in “L” and flowing
through “C.”

Impedance and Inductive
Reactance

No. we have found out that in our
r. f. ¢hoke, if we arc to get the maxi-
mum r, f. through “C,” we must have
the lowest possible impedance to the
frequeney we desire to use, with the
maximum {nductive reactance. Now
let us see how this can be obtained.

The formula for impedance is:

Z=V R+ (vL— :—C)'

Therefore, if the proper values of
capacity and inductance are used, the
impedance is equal to the resistance
only. As we want the maximum in-
dnctive reactance, the natural conclu-
sion is to use pure inductance. Iow-
ever, as condensers can be made with

-FIG.3-

An equlvalent clrcuit lllustrative of
the action in the circuit of Flg. 3,

far lower losses than coils, we may
tind ourselves better off if the capac-
ity reaches an appreciable portion of
the combination.

Another factor enters here also—
the width of the band to be covered.
The less resistance we have the morve
efticient the impedance hecomes, and
at the same time the frequeney band
over which it will operate narrows,
Tests in a transmitter have shown
that the ratio between an efficient and
properly tuncd impedanee in the plate
eircuit and one of the broad type or-
dinarily usced may frequently be very
high. although the transmitter with
the tuned impedance would oscillate
only at the point to which it is sct.
while the outfit with the broad choke
wonld oscillate all over the band. In
a receiver it is, of course, desirable
to use a choke with the flattest pos-
sible frequency resonance curve, but
in a transmitter, which wec hope to
operate at only one wave length. the
nse of such a plate choke is often ill-
advised.

The eomparison between the two is
most easily exemplified by refercnce
to Fig, 4A. This shows an Arnnstrong
tuned plate oscillator system, snch as
is frequently used in the so-called
tuned plate, tuned grid cireunit, Fig-
ure 4B shows the same circuit using
an ordinary choke in the plate tead.
If the broad choke were as eflicient as

A- B+
-FIG.4A-

Armstrong tuned plate, tuned grid
oscillator circuit

the tuned choke (for that is what it
mmonnts to) the system shown in 4B
would be far superior to that in 44,
beeause to change wave length we
should only have to change our plate
tuning, but unfortunately we cannot
make the broadly tuned choke of
cnough efficiency to keep the tube in
oscillation,  (To divert for a moment;
it will beecome quite apparent here
that the maximum efficiency in a
tuned plate transmitter will be ob-
tained when a series feed is used.
This is a fact, and the only rcason
for utilizing a shunt feed in this sys-
tem is to keep from getting electro-
cuted on the plate condenser when
tuning.)

For the same reason, if we are not
keying in a grid leak circuit, we can
usually get a little greater efficiency
by shunting the grid leak around the
grid condenser direct rather than re-
turning it through an r. f. choke to
the center tap.

In a Hartley circuit the usual pur-
pose of the shunt feed is to keep the
high voltage off the whole inductance,
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and as it is necessary to play with
taps it certainly is a good thing to do
with this circuit.

If a sharply tuned choke is used the
plate blocking condenser must be re-
duced in value to the smallest pos-
sible figure, as otherwise, any varia-
tion of the capacity around the choke
would cause a variation in the setting
of the tuning condenser whieh makes
the adjustinent extremely difficult.

When thix article was started, there
was no intent to go into the applica-

A- B+
- FIG.4B-

The same as Fig. 4-A but with an
R.F. choke in the plate circuit

tions of chokes to various -cirenits.
but what has leaked in, has been more
or lcss illustrative of the fact that
the r. f. choke is one of the most im-
portant pieces of apparatus used in
station construction and its selection
i= worthy of at least as much thought
ax the tuning inductances and other
instruments. In some cascs the
sharply tuncd, highly efficient choke
is by far the better, for other uses the
ineflicient, broadly tuned unit is more
advantageous. but a bit of thought
as to which is best may result in many
miles more 1. X,

300,000 Canadian Radio
Owners

Canada ranks second to the United
States in the per capita ownership of
radio receiving sets, according to
figures compiled by the Radio Branch
of the Department of Marine and
Fisheries. There is one radio to every
thirty people in the Dominion. the
department estimates, while Uncle
Sam’s record is one to every twenty
inhabitants.

Radio sets in Canadian homes nnum-
ber 300,000, a bulletin of the depart-
ment sets forth. Radios in the United
States total 6,000.000. Ontario leads
in radio ownership followed by the
prairie provinces of Manitoba, Sas-
katchewan, and Alberta. Settlers in
pioneer areas keep in touch with cen-
ters of population by radios which
have banished the traditional isola-
tion of farm life.

There are fifty-five commercial
broadcasting stations in the Dominion,
according to the bulletin. In addi-
tion. the government has established
a chain of forty-eight coast stations
on the Pacific, the Atlantic and the
Great Lakes to provide communica-
tion facilities within 500 miles of the
Canadian coast.
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Series Filament Connections

A General Discourse on Re-W iring Receivers for Light Socket Operation

T first glance series connection

of tilaments in a broadeast re-

ceiver  appears  to be  sur-

rounded by many  difliculties:
information on the =ubject is scarce,
and somewhat vague, due to the fact
that much of the work is still in the
experimental stage, While this method
has been uxed for years in xome com-
mercial sets and, to a limited extent,
by nsers of dirveet current, it did not
hecome  reatly popular until the de-
velopment of the high current rectify-
ing tubes now being introduced,  With
the development of rectifying tubes
capable of handling 300 to 400 milli-
amperes of current at high voltages,
series  connection of  filaments  came
into its own and is growing more and
more popular,

Admittedly, it makes much more of
an appeal to the engineer who wishes
to design a set to operate with direct
current bat it is equally useful where
only alternating current ix available,

Nincee the methods followed in either
case are the same as far ax the re-
er itself is concerned and. ax this
article is not intended to deal with
battery eliminators, no particular at-
tention will be paid to the type of
current supply to be used.

What might otherwixe be a handi-
cap to xeriex connection of filaments is
removed by the characteristics of the
so-called power tubes, Tubes whiech
require 500 milliamperes of current for
their operation could not, of course, be
placed in series with other tubes uxing
only 250 milliamperes without a great
deal of special wiring. Ilowever, due
to the thermal inertia of the filaments
of tubes of the 171 or the 112 type,
they may be heated from a source of
unrectified alternating current without
any objectionable hum, Transformer
numufacturers provide a special wind-
ing on the input or power transfornier
for use with such tubes.

When tubes of the 201-A type are

*Eungincering Dept.,, Hammarlund Mfg, Co.
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The best manner in which to tie
up the consecutive tubes in a
series connection

By V. T. Baird*
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Complete, typical 5 tube T.R.F. receiver with series filament connection
for operation from “A-B-C" eliminator

used  throughout, ne special precau-
tions need be taken except these¢ neces-
sury  to suppress oscillations, unless
seven or more such tubes are used in
i Neries.

When tubes of the 1499 type are used
however, very careful design is neces-

280} 15T ST POWER
R TUBE

()

el 187
.F. R.F. A.F.

-FIG.2-

The same as Fig. 1 but including
the resistances for by-passing the
ptate current

=ary to aveid tilament current over-
loadd due to the I3 battery return cir-
cuit,

Auy type set from the multi-tube
superheterodyne to a simple 3 tube re-
senerative set may be series connected
without specinl precaution,  When the
receiver  is  partially  or  entirely
shiclded. all the tuning elements must
e carefully insulated from the <hields
to prevent short cireuiting the fila-
ment lne through them. Thisx xame
condition holds when the tuning con-
densers are of the dual type, having a
commaon rotor,

Position of Tubes in the Scries

The first and apparently eaxiext
method  for seriex  conneetion  that
enters the mind is to =imply connect
all the tubex conxecutively in =eries
with the high potential leads at one
end and the low at the other, There
arce, however, a number of objections
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to such a method. Grid biasing volt-
ages are obtained by connecting the
erid returns of each tube to xome point
in the filnment line which isx at a
lower potential so that in the con-
seentive connection there will always
be one tube for which a xuitable “C”
binx isx not available,

lixperience hax  also proven that
there is less trouble from hum or
ripples if the detector tuhe is placed
on the negative end of the xtring,
foHowed in turn by the next most
sensitive tube. and so on, Fig. 1 shows
the filament wiring diagram of a
typical 5 tube tuned R. F. eircuit built
by the writer after many experiments.
In this receiver the two R. F. tubes,
the  detector and  the first A, F.
tubes were wired in xeries and the
ond A, F. tube energized by a sepa-
rate sonrce of raw alternating cur-
rent from the power transformer.

The order of the tubes from the
positive end of the string was as
foltows: 2nd R, F.. Ist RF. 1st A, F.
Detector. amd it was found that with a
zood tilter system practically no hum
could be heard, even with rather large
caviantion of power factor on the in-
put line, The current was adjusted
by means of resistances in the filter
cirenit to G0 milliamperes. when 199
type (nbes were used, and to 250 milli-
amperes when 201-A type tubes were
used.

A receiver wired in this manner
v found to be cqually ax senxitive
as the same type receiver with the fila-
ments wired in parallel and this cir-
cuit will be used to illustrate the
pointx hrought out.,

Excess Current from “B” Batteries

A moment’s study of the complete
diagram in Pig, 5 will demonstrate the
fact that the 13 voltage applied to
the plate of each tube must return
to the “B™ battery through the fila-
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ments of  each succeeding  tithe,
Therefore. all filaments, exeept  one,
must earry the regular A7 current

plis the B current, flowing in the
cirenit of all preocoeding tubes, o the
ordinary 5 tube T, R 1F. eirenit the =137
current flowing averages hetween 15
and 30 millinmperes and it 199 tuhes
are used thix execess wonld amoant to
from 25 to 30 per cent. overload on
one of the ftilaments and wonld in-
volve a dangerons overload in all hut
one of them,  When 201-\ tubes are
used, thisx overload still exists hut un-
less there are seven or more tubes in
the series, it does not hecome serions
enoigh to affeet the operation of the
receiver,  Thix  excess  current  can
however,  he by-passed  through  re-
sistors placed across eaech tilnment.
The necessary value of these hy-piss
resistors may be computed by the law :

R =-ll“ or
E = filiment voitage

R = by-pass resistors 1 = total excess current i fil et

Thix caleulation should be male for
individual tnbes in the string. our
original circuit now looks like that
18T POWER
A.F. DET. TUBE

R2 |

|
A | SV, |
AC.
A -A 1

-FIG.3-

Resistances (R, Ru R.) in the
filament legs are used to obtain
grid bias

shown in Fig. 2. R. I and R: are the
by-pas=s resistors,

No values are given here for the re-
sistances ax they are different  for
each tube and each type used as well
as the "B battery voltages wsed on
cach plate. The only safe way is to
take a current reading for each tube
and adjnst the resistance 1o fir.

Grid Returns

The voltage drop geross 199 tubes is
3 volts and across 201-\ tubes, 5 volts,
and if ~C” biases are obtained by con-
neeting the grid return to some point in
the seriex which is lower in potential,
it ix readily scen that sueh a bias ean
only he obtained in multiples of either
3 or 5 volts,  Nince the obtainable
“CY ovoltages are fixed, some method
must he gsed to vary them in order to
permit the tabe to function at its high-
est point, Fhis can be done by the in-
troduetion of either fixed or variable
resistanees in series with the tilament,
as shown in Fig, 3. and the grid re-
turn made to a point outside this re-
sistanee.  The mest convenient form
of resistance for use at this point is
an ordinary filmment rheostat having
a resistanece of G0 ohms, it 199 tubes

are nsed and 20 ohms if 201-\ tubes
are used. They should be of such a
size as to safely pasx the entire tila-
ment current which ix always some-
what greater than the rating of the
tube.

Oscillation Control

The resistance of the scries fila-
ments hecomes a common resistance in
the plate current return circenit and
thix gives rize to two pecnlinr effeets.
FFirst, a progressive drop in plate volt-
age, Jdire to the re ance of the fila-
ments through  which it must
This however, is nol of great import-
anee sinee it can be easily remedied by
placing a slightly higher plate voltage
on each tabe, The second effect is of
mneh more importance and frequentty
citses some tronble, NXoneh a o resist-
anee i overy apt to canse oscillations
in the radio freguency ancl
often gives rise to low frequeney oxeil-
lations in the andio frequeney cirenits

The first may he either entirely re-
moved or at least controlled hy the nse
of properly  placed  fixed  condensers
across the “B” supply of the R K.
tubes, and the second, by providing a
continuons path for the stray radio
frequencies around all of the fila-

RIS,

stnges

nients. A condenser having a capaeity
of not less than .25 mfd. should be con-
nected  across each filament in the
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string, as shown in Fig, 4. and a tixed
condenser of not than .5 nifd.
shonld be conneeted between the plate
return of each radio frequeney tuning
coil and the negative end of the tila-
ment of the same tabe,

less

280, 18T, 18T POWER
R.F. R.F. A.F. DET. TUBE
Ca.
c Ct C
5V
. [ A.C
+A -A
-FIG.4-

The addition of by-.pass condensers
to prevent oscillation

Fig, 5 shows the completed 5 tabe
tuned R F. eireuit with series filament
connections, inelnding the hiasing re-
sistances, the by-pass resistances and
the by-pass condensers shunting cach
tilament,  The same general arrange-
ment ean be applied to most any re-
ceiver cirenit,

The Radio Service Problem

Covering the construction and uses of a special tube tester and
all-purpose oscillator—By J. Ray Blaich

Part 11

N the last artiete, it you will per-

mit the writer a <light review,
we covered the lavout of the
work bench, a sourece of power

for the set mder test, which ineluded

Cl

Circuit diagram of the special tube
tester for service work

board and the
sonte tools wore suggested
and a  cirenit eontinunity  tester and
tube checker wax shown, In other
words then, we have proceeded with
the test of the set throngh the “con-

a2 hook-up
batreries,

neeessiary
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tinuity test.” Let us go on from that
point but first we must consider some
more apparatus that we expeet to use
in our next tests,

Tube Tester

O tirst consideration will be a
fube tester that does the job very well
amd at the same time is very fast to
work with especially where a large
number of tubes are to be checked.
The writer contends  that all  this
sracket”™ about the plate impedanee.,
mutital conduetance, ete,, that we hear
<o much about is not necessary in our
work, hence the tube tester that we
are about to consider dnes nat tell
you these things. What we wuant to
Kknow is whether the tube will work
anmd if so, almut how wood.  Referving
to Fig. 1, you will notice that we have
a simple Iartley with in-
dicating meters in the varions cirvenits,
These meters will tell us very quickly
the  working  qualities of the  tube
under test. For instance, the tiliment
voltmeter tells us at a glance whether
the ftilament is intact and also when
the proper voltage for the particular
tube umler test is obtained. The fila-
ment ammeter tells us the condition
of the filament as translated in terms
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of filiment draw. The lamp in the
plate circuit will instantly pick out a
short between the plate and filament
and at the same tithe acts as a pro-
tective resistance for the delicate plate
millinmmeter., The  thermo-galvanoe-
meter tells us how good the inbe is
working,

No that you will be well acquainted
with the working of this tube tester
we shall test a tube say ot the 01-\
type.  The tirst step after the tube is
inserted in the socket of the tester is
to adjust the vheostat until the proper
potential of five volts ix indicated on

the flament voltmeter,  We should
now hiave a reding of about v am-
pere on the filament ammeter. The

plate millimmmeter witt probably read
around ten mils, while the galvano-
meter onght to register sixty or over,
It ix impossible for the writer to
supply a chart giving the readings of
the various tubex sinee the readings on
the plate miliammeter and  particu-
tnrly those of the galvanoneter will
vary with the individual constrnetion.
When testing AC rectifior tubes yon
will, of course, get no reading on the
gatvanometer sinee there is no o grid
circuit, If a six volt sto ¢ hattery
is uxed the full six volts is applied to
the titament of such tubes as the 16-13
and the 210 type power tubes, It is
alse advisable to reduee the "B bat-
tery to (7% or 45 volts on these tubes
as the galvimometer will read off seale
otherwise,

Circuit Driver

Referving to Fig, 2, you will tind the
civenit diagram of an oseillator, It
will at onee be noticed that the funda-
mentat eirenit is identicat to the one
used before but with some apparatus
added and minus all the meters used
with the tube tester, This osciltator
nuy be used as a generator of pure high
frequenecy oseillations or as n modu-
lated oscillaror, at will, by merely
opening or closing the switeh in the
grid circuit,  The grid leak, when not
short circuired, tends to modulate the
high frequency  oseillations and  the
tone of the modulated signal is de-
pendent upon the vatue of the teak, A
jack has been inserted in the grid re-

-FiG. 2~

Circuit diagram of the oscillator or
“circuit driver.”

turn  tead. This is used if  voice
modulation as obtained from an elec-
trical pickup device, such ax is used
on the electrie phonographs, is desired,
Neveral =uch picknp devices are aaw
obtstinable  and  work  very  satistae-
torily in the above-mentioned  eapae-
ity, A grid milli-annneter has been
inctuded atso and ae =i resominee
indicator as will be explained a lintle
later, The  branch  lead  containing
(-4 ix merely 1 means of conpling the
oxcillator  to eirenits  outside  itself,
These two units, the tube tester and
the oscithator, can readily be combined
into a single piece of apparatus with-
ot detrieting from the working quali-
tiosx of either separatety,  The
lator can be nsed ax a portable aftair
and  very  compaet  constrietion  is
possible by omitting the grid meter,
A pitir of head-phones may be phireged
into the jack and a click will then in
dicate resonance,

I'he apparatus necded to construed

oscil-

these two testers is:
L—30 turns No, 2§ DCC wire on 2
2% inch form,
e RECEIVER

P ]
ANT.)

GND

R

-FIG.3-

The dummy antenna, composed of

the resistance R, the variable con-

denser C and the inductance L,
connected up to a receiver

C1—.00025 mfd fixed condenser with
grid leak mounting.

2 0005 mfd condenser, either fixed
or variable, for the tube tester but
sariable for the oscitlator,

3- -0 mfd by-pass condenser,

C1—Midget comndenser, about 0D005
mfd.

It1—30 ohm rheostat.

R2 4 meg. grid leak.

SWSPRT jack switch (midget),

J—Doubte civenit jack.
G—Current  squared
meter (115 MA).
V—0 to 6 D' voltmeter,
A—0 to 1.5 D.C. ammeter.

thermo-galvano-

MA—(Grid) 0 to 1.3 D, milli-
annneter,
MA—(IMate) 0 to 30 D milli-
ammeter,

Ta—40 watt, 110 volt, Mazda lamp.
“A” battery, 6 volt storage,
“B” battery, 90 volts,

Special Tests

As was mentioned a little earlier, in
the previous article we had procceded
through the “continnity test,” That
test was a check on everything except
the leads from the variable eonden-
sers, the primary of the antenna coil
and the secondary of the output trans-
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former, if one is used. The test from
the aerial to the ground binding posts
on the set with a pair of phones in
series with a battery will produce a
click that indicates continunity. The
sime test across the ontput will prove

SPEAKER

CR

LMT

-FIG.4-

An output indicator. The switch
arms connect to the output of the
receiver under test

coutinnity there, If o phone jack is
used in the ontput instead of binding
posts don’t teave the londspeaker con-
nected when making this test as the
secondary of the ontpnt transformer
might be “open” and stitl yon wonld
wot the click through the loudspeaker
windings, To  test the connections
from the variable condensers to the
R.F. coils in the present day sets that
carry total shielding is not easy un-
less vou have an oscillator such as
was  just previously deseribed. The
condenser-to-coil test is as follows:

(1) Net oscillator into operation,

(2) Close switeh in grid cireuit—
with this switeh open the grid MA
will not give a reading.

(3) Disconnect all batteries  from
radio set- -open the switches on power
pancl.

(4) Adjust tuning knobs on radio
set to gbout half reading.

(H) Vary (2 on oscillator untit a
dip in grid M\ is noted. Thix is an
indication that condenser-to-coil con-
tunity is OK.

(i) Duplicate the above proceedure
with each succeeding R.F. stage.

The coupling with the oscillator is
made to the stator plates of the con-
denser,  In the case of the shielded
sets  this connection c¢an be made
through the grid of the tube socket.
A convenient means is to construct a
plug trom an old "09 tube base as de-
seribed in conjunction with the con-
tinuity tester but only one connection
ix made and that is to the grid prong
of the plug.

Now suppose we have one of these
radio sets where two or more stages
of R are tuned simultaneously with
one  tuning  control, These  sets
usitally carry some meins of compen-
sating  the main  tuning  condensers
which in all probability will be a
small variable condenser similar to a
neutralizing condenser.  To halance
out one of these tandem tuning sets
proceed as for testing the continnity
from coudenser to coil with the follow-
ing exceptions:

(1) Start with the last stage in the
tandent.
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(2) Set
nmeters,

(3 Adjust tuning knob until dip is
noted on grid MA.

(4)" hon’t change the wavelength of
the oscillator nor the poxition of the
tuning knob on the radio sct.

oscillator  at  about 200

(3 Proceed to preceeding stage in
tandem,

(6) Adjust compensator until maxi-
mum dip is noted on grid MA—these
two cirenits are then “in step.”

(7) Repeat the procedure until all
the stages in the tandem are covered.

(8) Don't disturb the sctting of the
oscillator or the radio set tuning knob
during the procedure. ‘The accuracy
of the balance depends on this,

(9) When all the stages have been
checked. repeat the balancing at about
500 meters making whatever slight re-
adjustment  ix necessary.  Only very
slight readjustment, if any. should be
necessary,

To neutralize a Neutrodyne, place
set in operation and couple the oseil-
lator loosely thereto—that ix, by plac-
ing the oscillator about three feet or
more from the radio set. A “three
legged” tube (with the filament posi-
tive prong removed) is used to replace
the regular tube in the first R.F. stage.
The neutralizing condenser is adjusted
for minimum signal. A modulated
signal from the oscillator is used for
neutralizing, When the point of mini-
minn or no signat is reached that par-
ticular stage is neutralizad,  I'roceed
with ench succeeding stage until the
entire xet has been neutralized.  Dur-
ing the neutralizing process the radio
et =honld be conneeted to cither a
regular acrial and ground or a dummy
antenna,

Dummy Antenna

A very convenient dummy antenna,
Fig. 3. for shop use ix made up of
about ten turns of No, 18 DOC wire
(bell wire isx OK) on a 21 or 3 inch
forny in series with a 0005 mfd. vari-
able condenser (so as to be able to
change the xize of the antenna) and
25 ohm tixed res 1ee which isx all
connected to the acrial and ground
posts of the radio set through a short
length of flexible, twisted lamp cord.
This dummy antenna should remain in
a fixed position on the shop hench,
The reason for this will be explained
a little later,

Up to the present we have ascer-
tained that the continuity of the set is
OK, that it ix neutralized and that it
is balanced. if a tandem tuning set.
We have yet to determine if it will
deliver a goodly signal to the loud
speaker.  Fig, 4 represents the circuit
dingram of an output indieating in-
strument, 1t is made np of the fol-
lowing :

DUDT switeh,

Modulation transformer (MT).

Carborundum crystal detector (Cr),

0 to 1 D.C. milli-ammeter.

The modulation transformer is a
1:1 transformer used merely to Keep

the battery current out of the meter
circuit,  The erystal detector rectifies
the pulsating current so that it can
be read on the D.C. meter. To uxe the
output indicating meter, start up the
oxcillator with a modulated signal.
Place the oscillator about a foot from
the dummy antenna coil, Tune in the
oxcillator =ignal on the loud speaker,
Switeh from lond speaker to output
meter and note reading, 'Fo tell you
just how much reading you get on the
meter ix impossible but suppose that
a five tube sct causes a detlection of

0.3 MA  with the oxcillator meters
reading  “such and sueh™ and the

coupling between the oscillator and
the dummy antenna coil at “so much”
a G, 7 or 8§ tube set should cause cor-
respondingly greater detlection under
like conditions, You will have to es-
tablish your own standards by putting
a few sets that you know to bhe “up
to snuff” on test and noting the read-
ing= on these sets, The preliminaries
are the hardest but well worth the
trouble in case of operation and time
saved in future tests, The output
meter will tell you things that your
cars do not even know are going on,
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It is for thix reason that the writer
has endeavored to make all indications
visual rather than audible because
they are more reliable,

Conclusion

With the conclusion of this last test
a fairly thorough diagnoxis of the
radio set has Dbeen performed and
should show up all ordinary radio set
aibnents,

In conclusion the writer hopes that
he has demonstrated by word and
picture the statement in the first of
thexe articles to the effect that money
making in radio service work lies in
the use of scientific methods for diag-
nosing radio troubles rather than the
“hunt and poke™ method. The method
is the thing. With the method out-
lined a relatively inexperienced man
can be trained in a short time to per-
form the “routine tests” namely con-
tinuity, balance, neutralization and
output, The initial coxt of this instal-
lation will soon be more than offset
and a smoothly operating service de-
partment tuerning out work that is
right and making profits will be the
result,

Béfi_nite Staridards for
Resistor Units

R. M. A. Standards Covering Dimensions and Methods of Testing
and Marking

HE Fixed Resistance Unit Com-

mittee, of the R. M. A. with

Franeis 11, Ehle as Chairman,

ix compoxed of Arthur 11, Lynch,
Jo L Dunteavy, David Niegel, Il L,
iradley, and Arthur Mosx, At the
preliminary meeting held some  time
ngo in Chicago, a detinite groundwork
was L although therve are several
details =till remaining to be worked
out so that the standards may be com-
plete and comprehensive,

To begin with, it is uuderstood that
the Rheoxtat (filament) and the Re-
sistance Unit Committee meet jointly
to obtain the full co-operation of the
tfwo committees, hut that the scope of
the Resistance Unit Committee be con-
fined to standards pertaining to fixed
rexistance nnits, and that of the Rheo-
stat Committee to variable resistor de-

vices, cach committee to submit its
own report,

It has  been  recommended  as
standard  practice  that  if  spring

clips of any type are used for the pur-
pose of holding or seenring resixtance
units, these clips be 1-13/16 inches
apart at the point of contact, A sub-
committee has been appointed and in-
structed  to =ubmit  at  the next
standards  meeting  its  recommenda-
tions pertaining to the overall dimen-
sxions of  resistance units commonly
known as the Grid Resistor type,
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Resistance Value Markings

one measure adopted is that Fixed
Resistor Units be marked with theiv
resistance valee from 100,000 ohms
upwirds, using the decimal system in
megohms, and  that all  resistance
vitlues helow 100,000 ohms be marked
with their correct reading in ohms.
Furthermore, it has been recom-
mended that fixed resistor manufae-
turers adopt a commercial list of re-

sistance ranges as follows: 5
H00. 1000, 2000, 3000, 4000, 5000,
Y500, 10,000, 25,000, 50,000, 75,000

ohms, and .1, .25, 5, 1., 1.5. 2,, 2.5, 3.,
3.5, 4.5, 6., 7, 8, 9.. 10 megohms, and
that this list of ranges be specified in
their trade and consumer literature.
It has alxo been recommended that
manufacturers of resistor units adopt,
as an approved practice, a method of
indicating, on shipping containers or
by means of printed slips, the voltage
at which the resistor units were tested,
Furthermore, it was adopted that
one, consisting of the chairman, be ap-
pointed for the purpose of securing
the co-operation and opinion of the
U. 8. Bureau of Standards with re-

#ard to the best method of measuring

stance units of various ranges, and
a report covering thexe recom-
mendations be furnished to the com-
mittee before the next meeting for its
full consideration.
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Equipment For Measuring Inter-stage
Coupling Devices

Covering the theory and construction of a Laboratory Driver

Part 1

The subject of cquipment for meas-
uring transformers iz quite a lurye
contract to fill in just onc article.
therefore this subject will he corered
by Mr. D'.lrey in a group of three
articles.

The secand article will eover volluge
amplification  bridges for measuring
tranxformer amplification, and a much
newer phase of texting transformers
which ee acill call rejectance.  This
article arill alxa ineclude design, theory
of operation. conxtruction, and an oul-

Tine on vacwum tuhe voltmeters,

The third and tuxt articte eill be
an inxtructionat article erplaining the
adaption of the bridge to general
labaratory measwrewments, or uses 1o
wtiett xervice depurtnients or repair
wmen can put the cquipnent —LEpiToxR.

HERE has been very little in-
formation on equipment for
testing transformers,  In faet,
it ix ahnost  impossible  to
obtain information on how to make
this equipment,  The requirements for
enuipment of this type. in order for
the mensurcments to be of any use,
are  very  rigid, and  in measuring
equipment in the past, as a rule, this
equipment has been very unstable and
unrelinble.  The readings of voltage
amplifieation  were not reliable, and

OUTPUT

-FIG.1-

Meissner oscitlator circuit

The

the driver eirenit changed its fre-
quency with any variation in batteries
amd load  conditions,

In equipment of this type it is also
very necessiry, owing to the sensi-
tivity of the measurements and the
minuteness of the input voltage used,
to  have all the equipment very
thoroughly  shieldwd, which  includes
the batteries and all conneeting wires.,
Thix assures the operator that the
transformer under test is not picking

* Engincer—Dar-Mac Latboratories.

By E. W. D’ Arcy*

The complete circuit driver, constructed by the author,
entirely of aluminum so as to shield the components

up any cnergy from the driver outside

of what it is supposed to, This wouhl

not be the case it the equipment were

not shietded.

Driver Circuits for Laboratory
Measurements

tube oscil-
uses in the

The driver, or vacuun
Iator, has a great many
Inhoratory., It e¢an be used for
measnring  resistances  of  condensers
and inductances, in the ealibration of
wave meters,  in measurements  of
capacity. for testing out radio fre-
quency transformers, for drawing am-
plitication curves on audio frequency
transformers, and they also can be
used, atthough in a much more limited
field. in the testing and balancing of
lines in broadeasting stations. The
driver, in order to be most useful,
should eover all frequencies from 23
eyeles up to approximately 1.500 kilo-
cycles.

Circuits for Drivers

The greatest problem in a laboratory
driver has been the elimination of har-
monics ad the ability to regulate the
output of the driver without varying
the frequency : also the isolation of the
driver eircuit itself from any of the
equipment to which it is connected.
To  clearly uuderstand the circuit
which is universally used in laboratory
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The case is made

drivers we will analyze the civeunits in
Figs, 1, 2 and 3,

Meissner Circuit

In the cireuit in Fig. 1 we have a
loosely  coupled  coil.  coupling  the
measuring  equipment to the Jdriver
cireuit,  The oscillator proper consists
of 2 Meissner circuit. which means
that the imductance is a split affair
with a condenser across the entire in-
duetanee, half of the inductance being
in the grid circuit and the other half
in the plate circuit.

Thix is the style of oscillator used
quite extensively in superheterodynes.
Thix circuit, on account of its inability
to control the feed-back from the plate
cireuit to the neeessary amount to just
actunte the grid and keep the tube
oseillating, is impossible for use as a
laboratory driver, Thix is «(due to an
overloading of the grid eircuit. thus
causing a number of harmonics in its
emitted wave. It also has an indue-
tive pick-up and this induetive pick-up
does not allow tor regulation of output
withont varying the load conditions on
the driver.

Inductive Circuit

In Fig. 2 we have a driver cirenit of
a little bhetter desxign from the stand-
point of feed-back. Undoubtedly, the
plate coil could he made to give a
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The schematic diagram of the driver circuit employed in the unit described

much purer wave form at the fre-
quency to which the plate coil was ad-
justed by varying the number of turns
in it =0 that the feed-hack could be de-
creased to the correet actuating grid
voltage, This, of course, makes this
type of driver a very inflexible sort of
affair in regards to varying its fre-
queney  and keeping  the wave form
pure, Also, we still have the indue-
tive pick-up with all its disadvantages,
However, it is a little bit better on ae-
count of the fact that we now can use
a standard, eflicient variable conden-
ser, with the ability to place the ro-
tary plates at a ground potential.

Shunt Feed Circuit

In Fig. 3 we have a much better
arrangement for a laboratory driver.
We find the eondenser, of course, tun-
ing the grid coil as in our other dia-
gram. A little different system  of
feed-back is used. however. A shunt
feed battery system is used, which
allows the use of a variable resistance
in the plate circuit to reduce the feed-
back to the hest operating position.
This resistance allows the reduction of
the feed-back voltage to the grid, thus
preventing overloading, amd acting as
a4 harmonic purifier.  Connected  di-
rectly to the plate we have a con-
denser, a resistance and a  voltage
divider.  This allows regulation with
very little change in the frequency
caused by external load conditions, As
much better as this eireuit is to the
other ones there is still room for im-
provement ;: namely, we still have a
little bit of trouble with frequeney
variation on account of variations in
lowd.  Of course, this trouble is much
less than in the inductive systems of
pick-up.  We also find that varying
the fecd-hack resistance varies the
frequenceies to a4 marked degree, Thus,
this circuit, which is much better than
the others, still is not the ideal in-
sofar as the laboratory driver goes.

Untuned Grid Circuit Driver

In Fig. 4 we have a driver cirenit
that is best suited to the requirements
of laboratory usage, In this cireuit
the grid c¢oil is untuned and has a
bhigh resistance voltage divider con-
nected across jt. the center arm of the

divider going to the grid of an ampli-
fier tube, The grid circuit of the
amplifier tube remains practiealty con-
stant  in  its  characteristics,  thus
climinating any effect upon the driver
cirenit by varying load conditions and
at the =ame time amplities the output
of the driver eirenit up to a workable
point. thus allowing the use of a
large feed-back resistance,  This puri-
fies the wave form muech more than if

OUTPUT

. -FIG.2-

E—d—ﬂk'.
Inductive oscillator circuit with tuned
grid coil and inductive feed at output

we did not have the amplifier tube to
gain the signal strength,  In the plate
circuit of hoth tubes we find that the
battery power is fed through resist-
ances,  This system of battery feed is
used in preference to a choke coil sys-
tem because of the fact that. while it
has one frequency to whicl it responds
most efliciently, at the same time the
rariation of impedance with frequency
is. to all workable purposes, constant
and since we do not need a large power
ontput from this driver for measuring
transformer characteristics, it is not
necessary for us to use a choke coil
system,  This resistance arrangement,
however, is arranged on plugs., This
allows making the driver flexible in re-
giards to its fregueney as it is impos-
sible to use the resistance arrangement
below 1000 meters, We also find in
thisx driver that where in the driver
cirenit in Fig. 3 we had difficulty with
keeping the frequeney constant while
varying the feed-back resistance, we
no longer have this difliculty to n
marked extent,

This ix the driver that is now used
in moxt laboratories, It is the most
stable sort of arrangement and allows

www americanradiohistorv com

Radio Enginccring, August, 1927

a variation of the output without vary-
ing the fregueney.  Also, by reason of
the last amplifier tube incorporated, it
allows the feed-hack to be rednced to

such an extent that harmonics are
practically climinated, whiel is  as
close as we can come to the ideal.

The driver requires a battery voltage
for 112 power tnbes of between 350
and 400 volts, The current that these
tubes take makes it necessary to use
resistances that will carry it without
heating,

Construction

There are many different ways of

constructing  oscillator  drivers.  In
liew of this fact and the number of

special purposes to which they are put,
we will deseribe a driver made hy the
writer, This driver is made entirely
of metal, the shiclding making the
case,  While it is somewhat more dif-
ficult to work sluminum 3/16 of an
inch thick. at the ssme time it is
necessary in order to use precision
condensers, The oscillator cabinet is
arranged to fit over a metal battery
box. This insures short battery leads,
and due to the fact that the batteries
are shiclded, eliminates any trouble
from pick-up by them, The condenser
used is g standard laboratory conden-
ser made by a well-known  eastern
manufacturer. The indicating system
ou this condenser consists of a cellu-
loid scale. with a small lamp behind it
to facilitute readings, The shaft on
whiclt the worm gear is mounted has
a sub-scale with 100 divisions on it.
This gives an accuracy of reading to
one part in ten thousand,

Connected in parallel with this pre-
cision condenser, through a cam-switch
arrangentent, we have three 007 mfd,

condensers,  This  providex for a
reasonable  variation in  frequency
without changing the oscillator in-

ductance,

On the front of the pancl are two
large binding posts for the use of an
external  condenser bank., This  is
necessary in using the driver as an
audio frequency oscillator,

The feed-back resistance is a
H00.000 varinble resistance,

The milli-ammeter has a scale read-
ing of 0 to 5 milliamperes, This
meter reads the space eurrent of the
oscillator tnbe and tells whether or
not it ix operating.

0 to

-F1G.3-

An oscillator with a shunt feed battery
system
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Reviewing Tuned Double Impedance

A Resumé of the Theory and Applications as Outlined in

In recapitulating, AMr. Uiler  has
preseuded « nuwmber of wew facts and
alxo  some  valuable  information  re-
gurding the general application of the
xyxlen.

This arlticle conclades the series on
tuned dowble ingpedance amplification.
However, Mr. Iiler is favoring us wilh
an article ow a new devetopment along
similar tines., This will appear in the
Neptember issae —EDITOR,

HE need for feeding to the
loud speaker more volume on
frequencies in the range start-

ing about an  octive below
middle =" on the piane and down to
the lowest note of the organ, can

really not be appreciated mnless you
have experimented with tnned donble
impedance and by a quick switehing
armngement compared it with other
forms of audio amplification,  After
onee hearing this you will not need
to study the curves of speakers to
know that even the best cones fall off
sharply below 200 eycles and that it
takes o tremendous amount of hoost-
ing of these frequencies before they
really eome hack to normal,

1t is troe that with large cones
more “lows™ are available but usually
thix means that the rvange which is
covered af all is widened or that the
point where the “drop”™ begins is a
few notes lower on the seale, This is
particutarly true of the new “power
cones”™  (electro-dynamic)  that  have
Iately appeaved on the market.

We can classify speakers today into
three groups, The cones of all types
having a range which starts very haw
but doex not climb up to normal be-
fore 150 or 200 ¢yeles: the exponentinl
horn types which do uot start so low
bt clitub up quickly to normal at
about 100 to 150 cyeles, and the ohld
type horns which do not start ax low
ax either of the above and which take
even longer to reach normal, Some

" eliiler Andio Corporation.
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Fia. 1. Details of the tuned double
inpedance unit
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Fig. 4. Two frequency characteristic curves of a three stage tuned double im.

pedance amplifier,

think were
untit

of the horns we uxed to
exeellent never reached normil
they got np to 1000 cyeles.

Caleulation of Factors

The tuned donble impedanee cirenit
and units arve illusteated in Figs<. 1 and
2 and the impedance relations are
<hown in Fig. 3. BRelieve it or not
Fig. # is the same cirenit as Figo 1.
The important formuae to remember
in connection with the circuit are two
in mmnber.

E. Z 2
—_ — Al X - 4 1
K “ “3
1 159,246 2)
VL hd Ve
(resomnant ozeld o hoke) cmfd. in conpe
fregueney ling con-

denser)

It you have read the first article in
this series you will known how to
arvive ut the value of hmpedance 7,
tthe total external impedance),  This
ix the hnpedancee which will compel
you to review your analytical geometry
and  trigonometry,  We can promise
you that if you figuve Z; once you will
never forget your “analyt™ or “trig”
agadn,

Heve i a peculinr thinz One set
wmanufacturer took o tuned  double
impedanee nit and tried to measure
the  rising  characteristic curve by
using the same method that he had
alwayvs  used  for measuring trans-
fornier curves, ie, uxed two tubes
with the unit connected between thein.
The vesnlt was that he failed to fiud
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using different values of coupling condensers
9 4

but

any rising eurve at all only a
dropping off and a slight bump. The
right way to measure the results
obtained in a set is to take an overall
measurement  of  the amplitier  with

three stages working from a conunon
18 supply, for then the presence of
audio  fregnency  regeneration  works
wonders with the curve and gives the
aridd chokes the characteristies of high
pliase angle “iron.” The same thing
applies to  transformers,  only  the
curve risex up at the wrong phlace.
This subject of andio freqiencey regen-
cration wax covered in detail in the
May issue of Ramo ENGINEERING.

Measurement of Inductance

We have also lunl a ot of fun mea-
siring  inductances  so s to Know
exaetly the value to put down in
formnla (2) above. The effect of the
hysterisis amd  eddy  enrrent  Josses
must he  considered  when mensuring
induetance,

One sipple way is to have 0 known

frequencey of AC, cnrrent of known
voltage pass through the inductance
to be mepsured in series with which
is a condenser aml xenxitive  AC.
mitlHammeter, Vary the condenser un-
til the millinmmeter retds maxinmum
current. By substituting the value of
the condenser  (mfd) and the fre-
queney used in formula (2) the value
of the induetance will be found, And
by substituting the value of this
maximum current amd  the  known
voltage in olun's law the “effective re-
sistance”  will be found. 1 it Qs
desired  to measanre the  inductance

with Do, flowing at the same time,
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Another frequency characteristic curve obtained from the amplifier

when using .C8 mfd., .04 mfd. and .03 mfd. coupling condensers and 25,000 and
50,000 ohm resistances in the second and third stages respectively

take two inductances identically the
same and connect them in series, with
a battery between them. Consider the
mid-point of the battery as one end
of a single coil and the other end of
the two coils being common to each
will be considercd as the other end of
i single coil. ‘Then the measurements
ave made as before and the caleula-
tions take into consideration the faet
that the two coils are in parallel.

Comparative Characteristic Curves

In Figs, 4 and 5 are given some
curves for different combinations of
capacities and we eall particularv at-
tention to the ens using the stancdared
combination of .5 mfd., .02 mfd., and
& mfd. without resistances, This is a
good all arounl emmbination for all
purposes as it strikes a happy wmedium
bhetween the three classes of speakers
mentioned ahove.

The object of the original calcula-
tions on double impedance was to
obtain the rising characteristic curve
and  after this was done the tests
showetl that it “worked” but one thing
wils avertooked in the calculations and
that  was the unexpected, positive
elimination of “motor-boating.” This
added feature was thrown in for goml
measure and was the result. as we now
know it, of the steep curve below the
musical  frequencies, It was down
where the parallel reasonanee of the
"BY eliminator causes excessive foed-
back produeing oseillitions known ax
Utluttering” or “motor-boating.”

If we should ever have lond speakers
which would require the resonant fre-
queney to be as low as 25 eyeles it
would he necessary to shunt the "B~
eliminator with additional eapucity to
lower the parallel resonnnt frequency
of said climinator to prevent oscilla-
ticn of the resonant frequency of the
amplitier. or somewheres bhetween the
two vesonant frequencies,

Controlling Resonant Peaks
The heights of resonant peaks can
be adjusted by the insertion of re-

sistances  in series  with the grid
chokes but if the standard units

marketed are twrned aronnd in order
to try varvious combinations of con-
denxers, it is best to place these resist-
mees next to the free end of the coil
as otherwise the condenser already in-
side of the unit will spoil the effect,
to a large degree, of the added resist-
imnee, Another way to control the
resenant  peaks is by means of a
potentiometer  connected  across  the
=\ battery with the mid-tap con-
nected to the filament end of the grid
choke.
Amplitude Distortion

We lutve seen in a previous article
how important it i< to consider ampli-
tude distortion as well as frequency

B+ Cc-
Fig. 2. Schematic diagram of a
single stage tuned double im-

pedance amplifier

distortion.  The explanation of ampli-
tude distortion  involves the “loop
chiracteristic™ of a tube. It is caused
by the fact that a tube varies in its
othiciency with the amount of plate
voltage actually between the plate and
filiment and the amplitude of the
signal changes this voltage drop. The
cure for it is {o use large “external
impedances” so that most of the volt-
age change will be across the “exter-
nal impedanee™ where it belongs,
Amplitnde distortion is also causwl
by the grid swinging positive with re-
sulting  grid enrrent and consequent
lowering of internal grid to tilament
effective resistance. A tedious and
careful ealeulation of the amplificatlon
with varying values of effective grid
to filament resistinee shows a very
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interesting  fact, WITH TRANS-
FORMERS OR ANY FORM OF

TURN-RATIO IT IS NOT PERMIS-
SIBLE T0O DRAW GRID CURRENT
but with double impedance the ampli-
fieation is hardly affected at all until
the yrid to filument rexistance drops
about H0,000 ohms.

Constant Resistance Structure

We hiave now reached the last tube
in the set and find that here the prob-
lem of making the external imped-
ance large at all  frequencies is
not such an eaxy way of eliminating
amplitnde distortion. One way was
suggested in the July issue of Rapio
ENGINEERING which told of a con-
stant resistance structure wsed in tele-
phone  transmisston  work, This
method  is  inexpensive but s cer-
tain limitations and theretore is only
it partial cnre of loop characteristies
in the last tube, unless carefnlly
handled, 1f loud speaker impedances
were higher it would be easier, hut
they too  have limitations at the
present time which make it Imprac-
tical  to  inerease their  hmpedance
greatly, (say 50 times what they are
now). If we could nse much higher
plate voltages on the last tube we
would be lowering owr internal im-
pedance which would help to cut down
amplitude  distortion and we  would
also be changing the proportion he-
tween the A, €. voltage change of the
signal and the constant potential of
the "I supply. Both of these factors
put off the point when loop charac-
teristies affect the signal. The old re-
liable push-pull arrangement for the
last tube in a =et for the express pur-
pose of balancing out the amplitude
distortion of ene tube by means of the
amplitude distortion of the other tube
(180° out of phase) is perhaps the
ideal means for working into a low
impedance speaker and a new com-
bination of tuned double impedance
push-pull arrangement where the last
two tubes do not have to be the same
size or carry the same voltage, hax
been developed by the writer., One
ampltifier buitt along these lines had a
201-A  with 135 volts on the plate
bataneed against a 50 watt tube with
1200 volts on the plate, This new
cireuit arrangement will he deseribed
in the September issue of Rapio ENci-
NEERING.

re

e N
S S S e o | S e S e S S e

E

Fig. 3. |(llustrating the electrical
properties of a single stage tuned
double impedance amplifier
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A Unique High Voltage “B” Eliminator

A Power Unit, Using Standard Parts. Which Supplies Double

RACTICALLY  any form of

“B eliminator can be alterved,

at small expense, so as to sup-

ply at the output, twice the
nermual voltage, Thus, if the elimi-
nator employed has @ maximum out-
put of 200 velts, the potential can be
inereased to 400 volts, and a 210 power
tube accomidated. “I¥”  eliminators
designed to supply sufficient voltage
for a 210 tube can also be improved
upon in the same manner as far
Dhetter results can be obtained if a
much higher voltage is used, to com-
pensate for the sub-normal voltage at
the output of the eliminator when on
full load which often falls as low as
200 volts. Correspondingly  higher
voltages can be obtained. at low cost,
by using two power transformers, with
their secondaries connected in series
and in conjunction with the circuit
arrangement to be outlined and
thereby sufficient voltage obtained for
the operation of a 50 watt tube,

The circuit for doubling voltage in
a  rectifier arrangement or “B7
eliminator is by no means new. The
idea is comparatively simple and the
results are entirely satisfactory.

The transformer is tied np with two
half wave rectifiers as shown in Fig.
1. Quoting from Van der Bijl's
“Thermionic Vacuum Tube:” when the
transformer voltage is suech that 1) is
at a positive potential with respect to
0, an electron current will flow in the
direction of the arrow through the
tube V, thus charging the condenser
(' such that A is positive with respeet
to 0. But during this half period no
current will flow through the tube V
in circuit DB. During the next half
c¢yele current flows only through V.—
DB, charging B negatively with re-
spect to O. The potential difference
between A and B (if the condensers
did not discharge themselves) would

therefore be twice the transformer
A
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b
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Diagram |lustrating the operation
of the double voitage eliminator
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Schematic diagram of double voitage
he grid biasing resistance

voltage.  What actually  happens s
that the one condenser discharges
throngh the load while the other is be-
ing charged. llence if the broken line
(Fig. 2) represents the potentinl of
the point D with respeet to O, the
enrves A, and LB will represent
the potentials of A and B respectively
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The output voitage of both recti-

fiers (represented by A, and B,)

combine to make E which s

double the volitage and frequency
of the transformer output

with regard to 0. The potential dif-
ference between A and B ix therefore
obtained by adding the curves A, and
13, and is given by EE. Thus, although
the condensers are charged only in al-
ternate half periods, the voltage tluet-
wation in the circuit leading to the
lilter is double the frequency of the
impressed voltage, while the mean
voltage on the filter is approximately
twice the impressed voltage,

The complete arrangement for a
double voltage “B” eliminator, tied up
with a 210 power tube, is shown in
Fig. 3. T is a standard “BB" elimi-
mator power transformer while V oand
YV, are two half wave rectitier tubes,
The condengers C and C,, which are
instrumental in doubling the voltayge,
have a eapacity of 2 mfd, each. The
voltage rating on these condensers
need not be very high,

The tilter network is composed of
the capacities C 2 and C 3 and the im-
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eliminator and 210 power amplifier.
R, might well be variable

pedance T-1. T-1 can be an ordinary
type  of impedance designed for
climinators, operating from a 60 cycle
line.

It has been pointed out that the
voltage impressed upon the filter net-
work is twice the frequency of the
line voltage which would be 120 cycles,
and since the impedance T-1 will have
twice the reactance at this frequency
and the capacities C-2 and C-3 will
have one-half the reactance at this
frequency, the efficiency of the filter
network will be approximately four
times as great as the network em-
ployed in the usual eliminator.

Due to the faet that the potential is
doubled, capacities C-2 and C-3 must
either be two 1 mfd. condensers with
a voltage rating of 800 or 1000 volts,
or each capacity composed of four 1
mfd. low voltage condensers connected
in series-paraltel.

The resistance I which is tapped for
providing the necessary voltages for
the radio frequency, detector and
andio frequency tubes in the receiver,
should have a total value in the vicin-
ity of 82,000 ohms or twice the usual
resistance value, since the voltage has
been donbled. The usual by-pass con-
densers are shown connected from
cach voltage tap to the “B” negative
Iead. The resistance R-1 which is em-
ptoyed for obtaining the necessary
voltage drop to provide a bias on the
grid of the 210 power tube V-2 should
have a value of about 1,000 ohms.
The resistance R-2 can either be two
tixed resistances ef equal value con-
nected in series or one resistance with
a center tap. The total value should
be abont 2,000 ohms,

It will be noted that the two fila-
ment windings of the transformer T
are employed for lighting the fila-
ments of the half-wave reetifier tubes,
consequently, it is necessary to employ
a separate transformer (T-2) for
lighting the filament of the 210 power
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tube. This can be a toy transfovmer,
such as =old for operating toy elecirie
trains,

C4 is the capacity and T3 is rhe im-
pedance forming the output  gilter.
The lond speaker is connected to the
posts marked L. S,

It isx understood, of conrse, rthat
though the output of this eliminator is

twice the voltage and twice the fre-
quency  of  that at the secondary
terminals of 'F, the current ontpaut is
no greater than i but one reetitier
tube  wasx employed. Ilowever, with
amaximum potential of 800 volts sutli-
cient currvent is available for the oper-
ation of the 210 tube without the volt-
age dropping below the normal value.

Vacuum-Tube Synchronizer

A New Use for Radio Tubes

ACHUM  tubes, developed  pri-

marily in the ficld of radio.

have now been applied in an

entirely different tield—thar of
a vacuum-tube synehroscope for indi-
cating whether or not electric generat-
ing machines are properly timed in
their operation.  The apparatus gives
a direct indication of whether incom-
ing machines are runniug too fast or
too slow, and shows the difference in
speed without any time lag.

The first installation of this uew
type of equipment was made by the
General  Eleetrie Cowmpany  at the
Menands substation of the Adirondack
Power and  Light Corporation. near
Albany. N, Y.

Tubes Operate Synchroscope

The vacuum-tube
equipment provides the usual
“slow,” and “synehronism™ indications
without the uxe of instromeat poten-
tial transformers. DPotentinl from the
lines to be synchronized is obtained
from a capacitance transtornrer. and
is amplified by means of vacuum tubes
until suflicient power is obtivined to
operate a synchroscope.

Standard  oil-filled  bushinus 1y
transformers, oil circnit breakers or
other apparatus can be replaced by a
moditied  bushing  with  capacitance
trausformer for furnishing potential
to the vacuum tube apparatus. Where
such bushings are not in ase, the
capucitance transformer can be sup-
plied in a separate tank which can be
installed either outdoors or indoors,
The voltage obtained in this way ix in
phase with the line-to-ncutral voltage
of the system. A capacitanee  trans-
former must be provided at each point
where a potential transformer would
be necessary if transformers  were
used for synchronizing.

The potential obtained  from the
capacitance transformer is impressed
on the grid-filament cirenit of a
vacuum tube and amplitied. This tube
should not be more than 50 feet tfrom
the transformer. This low-power am-
plifier is built into a weatherproof
housing for outdoor mounting. One
such amplifier is required for each bus
and line to be synchronized. The low-
power outdoor amplifiers regnire a

synehronizing

“fast,”

tive-wire nmulti-condncetor cable  with
S00-volt insulation hetween the am-
plitier and the substation where the
high power amplifiers are installed.

Station Equipment

The station equipment consists of a
tube amd control unit, & motor-genera-
tor set, amd the synchroscope, The
tube and control unit consists of two
A-wart amplifying  tubes and  their
associated  cquipment,  These tubes
will amplify the energy received from
the low-power amplificrs sufliciently to
operate the  indicating  synehroscope,
The high-power amplifying equipment
will take care of any nmumber of syn-
chironizing peints at one substation,
Proper switching means are provided
to take care of a number of c¢ircuits
where this is necessary.,

Where  synchronizing  potential  of
the proper phase relation from poten-
tial transformers is avaitable from one

Vacuum tube
synchroscope
installation at
the Menands
Substation, Ad-
irondack Power
& Light Corp.,
showing out-
door wunit and
(eads from ca-
pacitance
transformers.
Arrows indicate
outdoor unit
and leads
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=idde of the line, this potential may be
applied to one winding of the syn-
chroscope amd tube equipment used to
snpply potential to the other wimnding.
In such a case, the syuchronizing
potential tfrom  the potential  trans-
former must be in phase with the log
voltage of the high potential circuit,

Generating Equipment

The motor-generator set consists of
# driving-motor a filnment alternator,
i bins generator, and a high-voltage
double-commutator  generator,  The
driving motor requires approximatoely
1000 watts and operates from the sta-
tion hattery, or, with a different type
of motor. alternating-cnrrent ean be
usedd, The tilament alternator supplies
the filament excitation for all  the
tubes,  The bias  generator  supplies
bias potentinl for all the tubes and ex-
citation tor the high-voltage genera-
tor. which supplies direct-current at
500 and 1000 volts for the plate sup-
ply of the amplitiers,

The insertion of the synchronizing
plng  stares the motor-generator  set,
which lights the tube filiments and
supplies all necessary power. The syn-
chiroscope operation is the same ax if

potential  transformers  were  heing
useil. Where there are several lines

1o be synehronized, the connections are
alternately rransferred to the indoor
unit or power amplitier so that only
one indoor unit isx required.

The tubes for high-power amplitica-

tion and the aceompanying trans-
formers, grid bias, resistors, volt-
meters,  fuses,  generator-ficld  rheo-

stats, motor starter and power switch
ure mounted on the indoor panel,
which can be placed in any convenient
location in the station.
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The Evolution of Power Supply for
Radio Receivers’

S 1IN well known, the amonat
of power received by the aver-

age radio set, even for airly
aceeptable  signal,  is  very
small in terms of everyday power

levels in the electrical industry.  In
faet, it can be measured in hinndrved-
millionths of a watt and as capable,
in itself, of prodncing only very little
tritling acoustiec effects,  Nevertheless,
one of the present requirements for
most  radio receivers is not  merely
weak lowd speaker opevation, but such
Imud speaker operation ax will produce
sounds of very considerable intensity,
quite eapable of giving a fair ilusion
af the presence of the original mu-
sicinn or speaker,  Using lowd speak-
ers of the efficiencey available today,
thix  reguires  a  practically  undis-
torted  electrical input to  the loud
speaker of the order of tenths of a
witt of power or even more,

So that,

among  the various other

functions  (such as xeleeting the de-
sired  signal to the exclusion of all

others), the receiving set must he
capable in  the  instance mentioned
of producing o power amplitieation
running into the millions or even the
billions,  The only physical ageney
conunercially available at the present
time for this parpose of so greatly
amplifying minute quantities of power
is the vaeunm tube,  And the require-
ments of its operation are therefore
of the utmost importance to the radio
designer and  must, in considerable
measure, conlrol the development of
the radio industry,  Previous exami-
nation of vaennm  tube civenits dis-
closes the necessity for two  sonrees
of power, together with a third source
of roltuge (rather than power, under
norniai operation).  These have been
cilled respectively the tikuuent, plate,
and grid snpply. The function of the
filament or A" supply is to heat the
negiative element or “cathode” of the
tube (generally called the filament),
causing it to emit a clond of tiny
electrical  charges,  or  electrons  as
they are called,  The purpose of the
plate or B supply is to propel a
stream of electrons across the space
between the filament and the plate
within the tube (by means of elec-
trieal phenomena which we need not
econsider in detail in this dlsenssion)
and to continue this electrical current
tlow through the outside plate circuit,
from some portion of which the use-
ful outpnt of the vacunm tube may
be withdrawn, The object of the grid
or “C" voltage is to maintain the grid
member hetween  the filament and
plate in such condition that a certain
average electric current in the plate

’aurlexy of RM.A. News.

By Dr. 4. N. Goldsmith

cirenit  will exist, the variations of
which will oceur in o convenient nu
ner suitable for the proper operation
of the vacuunm tube system considered
as i whole,

1t will be noted that “A” supply
actually has nothing to do directly
with the input or output of the tube,
but is really an indispensable auxili-
ary permitting the operation of the
tube, 1t is the foundation of the
strineture of vacunm  tube amplitien-
tion, but not the structure itself. The
“I3" supply. on the other hawd, is very
detinitely a part of the ontput circuit
of the tube and its elimination is not
conceivable in sieh devices, with due
regard for the law of the conservation
of energy. The supply furnishes
little or no power to the vacmun tube
cireuit  but is  a  control  means,
wherehy satisfactory operation of the
vacmn tube system is secured.

The nature of the “A™ supply de-
pemds to a considerable extent upon
the design of the vacnum tube, In
the majority of vacuum tubes nsed up
to the present time satisfactory opera-

voo

tion could be obtained in radio re-
ceiving sets only when a steady or
direct current was available for the

=AY supply.  This, however, is not a
necessary  condition sinee heating  ef -
fects (which ave the real purpose of
the “\™ supply) are quite as readily
obtained through alternating enrrent
as through divect current.  The dith-
cilty in using alternating current for
AT supply in most receiving sets with
staudard tubes has not been that the
sot failed to operate under such eon-
ditions  but  that its operation was
accompanied by a more or dkis-
agreeable hum or buzzing note pro-
dueced by the loud speaker in addition

less

disenssion.  However, theve are vari-
ous  means  whereby alternating cur-
rent may be transformed into direct
cirrent for the A" supply, and also
other methods of tube construetion
which  enable the desived  electrom
stream to be produced in the tube
wheu raw alternating earrvent is feid
either into the tilament or into a spe-
c¢ial heater which, in turn, raises the
temperature  of  that  tube  ¢lement
which is the equivalent of the fila-
ment.

The nature of the “B” supply is
much more definite,  Sinee it supplies
the uwsuable output of the tube, it
must initially be a smooth or steady
direet current, “producing silence,” so
to speak, in the loud speaker when no
signal is being received, and varying

only  with the incoming musiec or
speech and in correspondence  there-
with,

The voltage similarly must he

a steady and constant voltage,  The
foregoing considerations show us deti-
nitely the nature of the problem
which we face in developing a power
supply for radio receiving sets,

In order to present the principal
possibilities  in the way of power
supply for the vacuum tubes in re-
ceiving sets, as at present known, in
compact form, a chart has been pre-
pared listing seven arbitrarily chosen

types of power supply for vacuum
tubes in a fairly reasonable order.
In the following chart, certain

terins are used:
A Storage Battery™ may be with
or without a storage battery charg-
ing device,
A UTrickle  Charge”™ is a0 device
wlhich charges a storage battery at
a riate much lower than {ts normal

to the desired program. The source dischutrge rate but  for  longer
of this hum lies in no single effect periods of charge than discharge;
and need not be analyzed in this brief as for example, a charge during
Type “A” Supply “B” Supply Field of Use
1 Dry Battery Dry Battery Portable; general where
simple  set is desired and
also where no power supply
is available,
2 Storage Battery Dry Battery General  where no  power
supply is available,
3 Storage Battery Rectitier General where A, C, socket
power supply is available.
1 Trickle Charger Dry Battery General where A. C, socket
power supply is available,
D Trickle Charger Reetifier General where A, C. socket
power supply is available,
[ Rectifier Rectitier General where A, C. socket
power supply is available,
7 Alternating Rectitier General where A, C, socket

Current Tube
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the entire time that the receiving

set is not in use.
A “Rectifier” includes the associated
simoothing filters whereby the alter-
nating current input, after rectiti-
cation, is  smoothed  into  steady
current,
An CAlernating Carrent Tube™ s
a vacnum tube, the hot element of
which is heated  directly or indi-
rectly by alternating current intro-
duced within the gliss envelope of
the tube, 1t may be heated either
by passing the raw alternating cur-
rent direetly through the tiknnent or
by passing the alternating current
through a heater element which, in
turn, heats the electron-eniitting
¢lement.

Relative to the preceding chart, the
following comments are pertinent, In
the first place, this chart is not in-
tended to convey any implications as
to the relative merits of the various
types of receivers, their order being
chosen merely for electrical reasons.
Furthermore, it is not intended to be
a complete list of all possible com-
binations of “A” and “B” supply de-
vices, but is merely a list of certain
of the more usual types, It will be
noted also, that the “C” voltage is not
mentioned since this is frequently
obtainable directly or indirectly from
the “A” or “B” circuit or by a com-
paratively simple auxiliary device,
Furthermore, in listing the various
forms of socket power devices, only
those suitable for use with alternating
current input have been considered,
It is recognized that in a cervtain small
percentage of cases in the United
States only direct current is available
from the lighting circuits for socket
power operation of receiving sets, The
problem of its ntilization is somewhat
similar to the problem of operation
from alternating current and need not
be given special consideration at this
time. For a similar reason, the use
of motor-generator sets (with suitably
associated filter circuits) for convert-
ing the lighting circuit power into 2
form suitable for use as “A™ and “B™
supply (or even into alternating cur-
rent when only direct current Is avail-
able in the lighting cireuit) has not
been considered since the use of ro-
tating machinery is not a direct solu-
tion of the main problem of socket
power operation and is perhaps apphi-
xible only in certain cases.

In studying the preceding chart. it
is well to keep in mind that the “B”
supply is always direct current, So
that, in the last analysis, all vicwunm
tube plate cirenits at the present time
are steady direct current circunits,

The term “Rectifier” in the above
chart necessarily covers a wide variety
of quite dissimilar devices. It in-
cludeés such forms as the vacnum tube,
certain types of gas-filled rectifiers,
electrolytic rectifiers, and may even be
A vacnum  tube functioning in the
receiving set itself (as, for example,
the case where the plate enrrent of a
final audio frequency power amplifier
tube is used to feed the tilaments of

the preceding tubes of the receiver),

It will be noted that we may either
feed alternating current directly into
the vacuum tule for the “A™ supply
and get rid of whatever hum might
result by suitable tube and cireuit
arrangements, or we can feed recti-
fied] alternating current (that is. direct
current) into the tube for the “A”
supply.  This latter method, which is
used in some of the earliest and best
socket-power operated receivers, gives
very satisfactory and thoroughly ac-
ceptable quietness of operation. Tt is
perhaps the most powerful and effec-
tive method of socket power operation
in cases where the very highest stand-
ards of tonal reproduction (fidelity)
are demanded.

It is customary in certain forms of
bublicity to refer to a receiver as
“Eleetrified™ when it falls under any
of the above types except types 1, 2
and 4. The term “Electrified TRe-
ceiver” is not a particularly attractive
one in some respects since every re-
ceiver is, after all, operated by elec-
tricity  and therefore ‘“electrified.”
Types 3 and 5 are clearly interme-
diate Dbetween types 1, 2 and 4. on
the one hand. and types 6 and 7 on
the other hand. They should probably
be given a distinctive designation,
such as receivers with “partial socket
power operation.” Types 6 and 7, on
the other hand, are more definitely
“socket power operated” and with in-
creasing closeness to direct connection
with the lighting circuit in the order
that they are given.

It is Dbelieved that charts such as
the above which are submitted purely
in the hope of clarifying present prac-
tice and stimulating a correct classifi-
cation of power supply for receivers.
may lead to the development of a con-
sensus of opinjon relative to proper
methads  of deseribing  sueh  power
supply methods to the publie, in order
that the prospeetive purchaser mity
have a clear idea of that which he is
about to buy,

Leaving the subject of classification
of power supply devices for vacuum
tubes, we may next consider a few
questions  connected with the design
and performance of socket power de-
vices operating from alternating cur-
rent lighting cirenits,

The first question is encountered
whenever we touch a lighting cireuit,
and involves the requirements of the
'nderwriters.  As is well known, the
Underwriters” Rules presceribe a num-
ber of definite practices on 110-volt
cirenits,  Similarly precise rules have
not  vet heen developed to  cover
socket power devices in all the types
previously mentioned,  DBoiled down,
however, the requirements of the
Underwriters simply  spell sufety to
the user and the elimination of any
undne hazard, It is not believed that
these requirements are or will be any
source of trouble to qualified electrical
manuficturers who are  willing to
study the situation earefully, They
are mentioned merely with the
thonght that they should not be over-
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looked and thereby lead to the sale
of devices whieh might detract from
the present excellent reputation of
radio equipment as a thoroughly safe
device to have in the home,

A second and more basic matter
which is encountered in the develop-
ment of A, €, soeket power operated
receivers, is “hum eclimination,”  Al-
ternating current may be classitied as
nothing but hum and, when used in
connection with highly amplifying and
sensitive devices, such as high-grade
radio receivers, it is but natural that
the “fangs of the serpent” should
oceasionally be visible (or perhaps we
should say audible), In this eonnec-
tion, it should be remembered that
high-grade radio receivers (including
the audio frequency amplitier and
loud speaker) are definitely responsive
to frequencies as low as the prineipal
harmonies of a 60-cyele alternating
current (120 cycles, 1R0 eyeles, ete,) ;
and are sometimes even responsive to
the fundamental frequency of 60
cycles itself. It is necessary that
these frequencies be reproduced by the
receiver in order that orchestral music
and speech may be properly re-created
in the home: but this very require-
ment makes the elimination of hum a
matter for careful study in any receiv-
ing set which gives a reasonably satis-
factory audio frequency respouse at
the lower frequencies. Then. too,
there are various shapes of wave form
of alternating current supplied com-
mercially, some with exaggerated har-
monics, and it is more diffienlt to
utilize these effectively, Conditions of
the supply lines and ground connec-
tions affect the elimination of hum as
do a number of electrical features in
the design and construction of the re-
ceiving set, Rectifying devices also
differ considerably in the wave form
of the rectified current and the ease
with which it can be smoothed out or
filtered to the necessary extent.

A third matter which arises when-
ever radlo receivers are operated with
iienum  tube power supply obtained
directly or indircctly from lighting
lines is “silence of the line,” A light-
ing or power circuit may not be alto-
gether ‘“electrically silent” but is
sometimes subjeet to transient disturb-
ances arising from the operation of
etectrienl devices connected to these
lines. For example, commutators of
motors may spark, switching contacts
may are. and other abrupt current
changes may cause transient effects
on the power lines, Radio reeeivers
are built «o as to respond with great
readiness to extremely small amounts
of radio frequeney power, and these
may well be present in lighting lines
as i reasonable result of normal op-
crating conditions for devices con-
nected to the lines, This being the
ease, means should he provided to
keep these disturbances out of the
udio receiver or, at least. from pro-
dueing objectionable noises in the lound
speaker.

A fourth matter which arises in
connection with the use of lighting
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cirenits ax a sonree of power for
vacuum tubes is “voltage regnlation,”
If a user of electricity is loeated near
the end of a fairly long supply line,
it is likely that the voltage supply
at times of heaviest load, for example
mid-evening. will be lower than the
voltage supply at times of light load,
for example, in the late morning,  Ae-
cordingly, the power supply to the fila-
ment of the vacnum tubes may be high
during a talk on “baking a tasty cake”
addressed to the housewife at 10:30 in
the morniug. tmt may be low during a
vigorous and energetie deseription of
a prize-fight for the championship
broadeast at 8:30 o'cloek in the eve-
ning. Thix, of course, is all wrong
not only from the point of view of
the fitness of things but beeanse the
life of the vacuum tubes is threat-
ened  through  overload dnring  the
housewife's hour, and the operation
of the set is unduly feeble during the
prize-fight,

Certain requirements are therefore
presented alike to the lighting supply
company and the designer of the radio
receiver, The lighting  company
(whicht ix benefitting from the use of
power by the radio listener) is called
upon to maintain as repgsonably con-
stunt 2 voltage at the consumer’s
residence as feasible and. conversely,
the radio designer should devise his
circuits so that tube life and receiver
performance  will  not  De unduly
affected by normal variations in the
supply voltage of the lighting circuit.
A number of other minor questions
might be mentioned hut it is belicved
that the preceding brief summary of
<ome  outstanding features indicates
sufficiently  the  general  nature  of
socket power operation,  Socket power
operation ix destined to add greatly
to the eonvenicnce of radio reception
in many cases, and should be wel-
comed alike by the pmblie. the engi-
neer, and the manufacturer,

Guiding Ai_rpiéhes by Radio

Series of short wave transmitters form guiding

channel

ADIO, which daily is being

called upon for new uses, may

eventually be utilized by air-

planes, instead of compisses,
for through the invention of C.
Francis Jenkins, of Washington, D, C.,
it ix Dbelieved that radio will hecome
o guiding force for aviators, enabling
them to fly aeross the country by
means of air marks instead of land
marks.

What Mr. Jenkins has done Is to
develop a radio guiding channel which
will make it possible for aviators to
keep on a definite course, irrespeetive
of weather or topographical condi-
tions. The invention is receiving the
consideration of some of the leading
commereial aviation executives in the
country  preliminary to the adoption
of the plan,

Its importance to radio experts is
the faet that while there hax been talk
of guiding ships by radio no consid-
eration in this respect hitherto has
heen given the airplane.  The two
plans differ in that under the plan
considered for ships the radio would
act not only as the guide but alwo as
the controlling force, the ships being
operated by radie frem the land. The
radio guiding channel. however, has a
different funection. Its primary pur-
pose ix to provide a path through the
air so that an airplane will be wmoving
on a road, even though invisible, just
as the automobile or the steam engine
moves on i road.

Series of Transmitters Used

The radio guiding channel calis for
the installation of a series of radio
trausmitting stations at intervals of
twenty-five miles over any given

course. These make use of <hort wave
lengths and low power. By the use
of vertical antennae, of a height and
separation bringing them one-half a
wave length apart, the waves are
radiated in one direction. The nse of
the low power limits the force ridi-
ated by one station to approximately
forty miles. The location of the sta-
tions causes this directional radiation
of waves to overlap somewhat.

An airplane traversing this route
will be equipped with a receiving de-
vice which uses the power from this
radio-energized channel to light a
small indieator lamp on the instru-
ment board of the plane. By noting
the intensity of this lamp the aviator
is able to determine whether he is
keeping in the channel, If he gets off
the course the light from the little
bulb becomes dimmer. The light be-
comes stronger as he returns to the
course. The constant transmission of
radio waves from these stations slong
the riadio channel makes it nnoeces-
sary for the airman to know tbe
course which he is flying.

“The radio guiding chanrel,” Mr.
Jonkins sayvs in explaining it, “is espe-
cially suited to commercial or govern-
ment uses, such as the air mail, where
flying must go on through rain, fog,
snow and sleet. The present systen
of beacon lights along the air mail
conrsex serve their purpose well for
night flying in clear weather, but when
storms come and fog lowers, these
are blotted out to a large degree.
Then is when the radio chaunel puide
will be most helpful.”

Advantages
The advantiages of the radio guiding
channel include the ability to change
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the direction of the course, so as to
take the airplane through mnuntain
pitsses or other rough ground. An-
other important advantage is that the
channel will serve many planes travel-
ing in either direction at the same
time, the opposing planes tlying at
different levels. Along with this is
the =simplicity and antematic character
of the transmitting and receiving de-
vices,

This might be compared with the
submarine cable which is used to
guide ships eoming into New York in
a fog, through the use of which ships’
ofticers are able to determine whether
they are in the proper channel,

The arean covered by the radio
waves is  sufficiently high  that the
aviator may Hly far above eities and
thus miss objects which might cause
the plane to crash.

Other Developments

Other inventions by Mr. Jenkins for
the improvement of aeronanties include
a launching runway which will enable
a plane to get into the air in a
second’s time ; a propeller-reversing de-
vice which permits a plane to be stop-
ped in twiee its own length on land-
ing; and a landing altimeter, which
will keep an aviator econstantly in-
formed as to the distance of his ship
from the ground when weather condi-
tions wonld prevent him from seeing
the landing field.

The altimeter also ix of interest to
radio experts beeause it involves the
use of radio devices. Use is made of
the known velocity of sound, and the
measurement of time., which is taken
for sound to travel to earth and back
furnishex the key to the guiding dial
of the altimeter.

The device, which vecupies but little
space in the plane, eonsists of a tiny
motor which serves two purposes. It
actuates a sound producing mechanism,
through which the sound is sent to the
earth; it also operates a wheel spin-
ning just behind the ground glass dial
of the altimeter on the instrument
board of the plane. The dial is
graduated, and so calibrated that as
the echoes of the sounds reach a miero-
phone attached to the plane, lnmps are
lighted back of the dial. The fre-
quency of the sounds and the resultant
cchoex canght by the microphone are
transformed into flashes of light.
These flashes of light, appearing at
various points on the dinl—according
to the length of time between echoes
—furnish the guiding marks which tell
the aviator whether the plane is five
hundred or fifty feet above the ground.
From these he can determine when he
is close enough to slow his plane to
landing speed.

During the experimental period for
the development of the landing alti-
meter, Mr. Jenkins and his co-workers
applied the device to an automobile

whiell wax driven through a forest
road. Tu each test the sounds echoing
from the trees, housex, ete., by the

roadside marked the distaneces on the
dial.
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Methods of Governing Voltage Qutput

An outline of

THERE are a number of specitie
methods of controlling the out-
put voltages of a B eliminator
or power nnit which have been
employed for xome time, There is no
Justification in a statement that any
one of the existing methods is preter-
able to all others any more than there
ix justifiecation in a declaration that
the opinion of one man should hold
forth in contradiction to the opinions
of others,
There are two fundamental systems
for controlling the output voltages of

a4 BT power unit and both systems
have their advantages and  disad-

vantages,

The first general method employed
consisted of one or more variable re-
sistances, each connected in series with
the high voltage line and bypassed, by
fixed condensers, to the low voltage
side of the line, Obviousty, with this

arrangement there are two or more
separate paths for current tlow,
The second method, and the one

most commonty employed today, con-
sists of a xingle, tapped resistanee
shunted across the output of the tilter

cirenit,  Thix  potentiometer arrange-
ment,  with  taps at predetermined

places on the resistance, provides two

or more fixed voltages,  With this
arrangement  there is a  direct load

across the output of the eliminator and
the output of the filter circuit flows
through all of the resistance at periods
of no load,

Limitations

Now, as to the ad:antages and dis-
advantagzes of the two  systems, A
number of variable resistances offer
the advantage of individual voltage ad-
justment for the tube or tnbes they are
inseries with,  This may or may not he
considerad ax a desirable feature since
a change in the voltage for one series
of tubes may likewise alter the actnal
voltage on the plates of the other
tubes, e to an increase or decrease in
the load, as the case may be,  SXtill, if
a rectifier tube, which is capable of
supplying suflicient current to the re-
ceiver for all purposes, is employed in
the eliminator, a change in load on one
series of tubex will not  materially
affeet the actnal voliage impressed on
the platex of the other tubes,  In other
words, if the rectifier tube is capable
of maintaining a fairly constant out-
put voltage with varying londs aud the
line voltage at the input of the elimi-
nator remains  fairly  constant,  the
change in voltage at all of the taps on
the ontput of the eliminator, due to a
readjustment of one or more of the
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the systems used in general practice

preferred method

By H. G. Richter*

variable will not be
preciable,

With the potentiometer moethod. or
tapped fixed resistanee shunted aer
the output of the tilter cireuit there is
tess actual chance of a ehange of volt-
age at the various taps with a varying
tond,  Of course, a momentary heavy
current drain, due, say to the funetion-
ing of the power tube in amplifying a
low frequency note, will change the
voltage drop throughont the entire
tapped resistanee, but again, this drop
will not be very great if the reetitier
tube is eapable of maintaining a fairly
constant voltage under heavy load.

With this arrangement there ix the
distdvantage that it is impossible to
adjust individually the voltage at each
tap and this disadvantage is increased
by the faet that a miscalenlation in the
current drain of the reeeiver or a mis-
sitenlation in the formula for deter-
mining the resistance required to drop
the voltage a given degree with a eer-
tain current flow way result in too
high or too low a voltage impressed on
the varions tubex in the receiver,  As
a matter of faet, even though the
necessary caleulations are made it is
next to impoessible to determine what
the voltage ix at each tap without the
use of a high resistanee voltmeter,

The only alternative in this case ix
to employ a variable power resister
connected in series with one side of the
primary winding of the power trans-
former.  This variable resistanee will
accomplish two things, First, its ad-
justment will make up for any change
in the tine voltage and thus allow for a
constant voltage at the output of the
tilter  circuit,  Secondly, assuming a
constant line voltage, it makes provi-
sion for adjusting the total output volt-
e of the filter eircuit most desirable
for the operation of the receiver.
However, the use of sueh a resistance
is advisable only in the ease that the
rectifier tube ix of the gaseons condne-
tion type,

There ix another point that shonld
bhe mentioned regarding the two sys-
temns just outlined, It ix obvious that

resistances, ap-

NN

when employing the variable 1 <t-
ance  arrangement that  there is no

constant Joad at all times on the out-
put of the elimingtor, When employ-
ing the potentiometer method however,
there ix a constant load and this helps
to maintain a lmit above which the
voltage eannot rise and to some extent
acts as a voltage regulator when the
load on the eliminator varies,

It is seen that both systems have
their advantages and disandvantages
and that it isx very difficult to decide
which method to employ.  If economy
were the main factor the potentiometer
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system wounld be the hest, <ince only
one tapped resistance is required and
the number of bhy-pass condensers is
cut to a4 minimum,

New Voltage Control System

The author wixhes to present a new
method of controlling the voltages ar
the ontput of a “B” power unit which
has all of the advantages, but prac-
tieally none of the disadvantages, of

the two systems outlined. Thix sys
tem ix not based on a new principle
bnt rather on a new type of vesistor

which heretofore was not at all prace-
tieul from the manufacturing stand-
peint.

We have pointed out the obvim I-
vantages of the varviable rvosivtance
method  which alows for individuatl
voltage adjustment and of 1he tixed
potentiometer method which does not
allow for individual adjustment, The
new  system is of the potentiomecer
type but instead of having . mber
of fixed taps it employs one or more
“volage feelers”  What we have is
really  a high  resistance  shuonted
across the ontput of the titter cnit
and  movable  contact arms  rauged
along lmited portions of the resist-
ance,  Thas, it is poessible to icdivida-
ally adjust the voltage at each tap
and do so without ehanging the vaelt-
age at any of the other taps, hy
moving one of the contaet I~ tn a
different  section  of  the tisee
where  the  voltage  drop cither
greater or less,  The output of (he
filter still flows through the ontire
resistance, at ne load, amd provides
the advantages heretofore mulined in

connection with  the tixed potentio-
meter angement,  The namiber of

by-pass condensers required s cut (o
a minimum,

Details of New Unir

The  system,  of  course, is  very
simple but it has beeu impossible o
carry it ont in practice heretofore he-
canse noe high resistance, power  po-
fentiometers were  available,  That
they are available now is due to 2
new  manufacturing  process and in
order to indieate the practicability of
these high resistance potentiomet
and their particular adaption to =B
power units it might be well to
seribe their construction,

It is basically a wire wound resist-
ance but it is obvious that the nsual
high resistance of this type rvequires
exceptionally fine wire to get tl.o togal
resistance within o small spites oud
that this wire woukl snap if o contact
arm were run over it. It was fine this
reason that a new design had to he

de-
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Instead of the sesual
nichrome wire is  closely
asbestos cord having wn
This
wound

o veloped,
methaod,
womund on an
eimeled covered, copper core,
¢ osistancee clement in turn is
on it threaded isolantite tube.  Ninee
the fine resistance wire ix weonnd
twice before the unit is complete it is
' that exch turn of the wire, s it
is on the asbestos cord, is parallel to
the axis of the tube and consequently
a2 contiet arm seribing an oare from
e end of the tube to the other will
not strike the tine wive at right anzes
but nearly parallel to the turns
they are on the asbestos comdt. Thus,
the contact arm slides evenly over the
tine turns awd ean uwot snap then,

As the resistance wire i wonnd
openly around the tube, the full length

the bare wire is exposed for the
fjsttion of heat directly into the

Nincee there is no iron or zine in
itself it can not rust or
‘The  contact arm  moving
across the turns of wire gives tine
regulation  with as wmany points of
control ax there are turns,

These variable potentiometers are
made in 1wes from 0 to 2,000 ohms
up to 0 to 30,000 ohms, I it is found
by catenlation that o maximum of =ay
50,000 ohms is required at the ouwtput
to obtain the neces Py voltage drop
and it is desired to have two varviable
voltage controls, them two of the
25,000 olun nnits ean be connectid in
series,  These units are rated at 25
wiatts which i sutfcient for prac-
tieally all purposes.

air.
the wire
oxidize,

Code of Ethics

Adopted by the Radio Manufacturers’ Association, June 17. 1927

NPERIENCE has shown that a
formal statement of prineiples
embodying  eorreet  standards
for business relations are es-
sential to the development, aud ovderly
conduct of every industry. The R.M,
AL recognizing its responsibility to the
radio industry and to the publie has,
therefore, adopted as a rule and goide
for the ecanduet of its members, the
following coude of ethies:

1]

1. Statistics
Kiuowledge—thorongh and specifie:
and uneeasing study of the faets and
forces affecting this imlustry are es-
sential to lasting individual snecess
and the members of this association
should co-operate in the cotlection nnd
dissemination of facts relating to the

industry. for the benefit of all

2. Standards

The standarvdization of parts, manu-
fiactiving methods, terminology, rating
and types are of great assistance to
the industry and to the public and the
members  of  this  association  pledge
themselves  to make  all reasonnble
efforts toward this end, provided, how-
ever. that  attempts  to standardize
should not be pressed to such a peint
as to discourage or Hmit the develop-
ment of the industry,

3. Mutual Relations

Recognizing that the Radio jndustry
will beunetit by the existence of har-
monious and friendly relations between
its members, no member of this asso-
cintion shall make statements or take
action ealculated to injure, directly or
indircetly. the business repuatation,
produet, or personal standing of a com-
petitor.

4. Duty to the Public

The nature of the radio industry is
such that there is a woell-defined duty

and obligation to the public,  Their
inferest demands that the members of
this association uxe every houorable
means to aphold the dignity and honor
of this industry, to raise its standards,
and to extend its usefulness,

5. Piracy of Design

A company gaining an advantage by
reason of superiority in designing <kill,
electrical or mechanieal, is under no
obligation to share sneh advantage
with other companies.  Such a com-
pany cannot, however. expect to refain
exclusive use and benetit of unpatent-
able  features  of  construction:  but
specitic construetion and designs of one
company should not be appropriated
by its competitors,

6. Piracy of Appearance

The duplication in color, description
or designation of product or package
which would tend to deceive the huyer
or the publie. that in purchasing the
imitation they were getting the orig-
inal article, isx a form of unfaiv com-
petition which this association con-
demuns in the strongest terms,

7. Production Costs

Itealizing that only through exact
knowledge of the cost of production
can the manufacturer sell on a fair
margin - of  profit, thix association
specifieally  urges every member to
adopt aun intelligent ¢heck on  their
business operations, and to know ae-
curately the eost of managemeunt, pro-

duction,  and distribution  of  their
produet,  This  association  distinetly
leaves to the determination of each

member, however, all questions of sell-
ing prices, labor, hours, and wages, nnd
avows its position in such matters to
be that of the strictest observaunce of
the law,
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8. Advertising

times be
diseredit-

Advertising should at alt
fair amd honest, It is not

able to become enthusiastic in print,

but to criticize a competitor, directly
r indirectly, in a paid advertisement
or to convey to the public yonr opinion
of your competitor or his produets, or
to include statements in advertising
which throngh actual misrepresenta-
tion, throngh ambignity or through in-
completeness are likely to be mislead-
ing to the public is unjust to eompeti-
tors, ad shonld not be permitted,

9. Subsidizsing Buyers’ Representa-
tives

We are opposed to any manufac-
turer offering in any way special eom-
pensation of any type or kind as an
indneement to the individual who acts
as buyer for his employer.

10. Jobbers' Catalogues

We disconnteniaunee the furnishing by
the maununfactnrer of inserts for job-
trade catalogies withont eharging
same at full cost, or the making of

for
any allowanee upon the part of manu-
facturers to the jobber for illustrating
the manutacturers’ goods in sach cata-

lognes,

11. Cash Discounts

diseount is given in return
for payment within a specified time
after  shipment,  The terms  given
~hould be adhered to or the transac-
tion censes to be of the nature in-
tended.

A cash

12. Returned Goods

We  recommend  the  following  as
standard practice with reference to
return of goods where orders have been
correctly filled :

A. The customer should be required
to obtain consent of the mannfacturer
before returning suneh goods for eredit,

3. The goods thus returned may be
credited subject to a service and re-
handling charge including the shipping
expense,

. Sueh returned may bhe
sold as new goods, it in =alable con-
dition.

woods

13. Guarantees

We disprove of any unreasonable
wuarantee, believing such to be detri-
mental to the manufactarer and to the
industry. Apparatus shonld be guar-
anteed free from defects in material
and workmanship, for a reasonable
time, but this <hould not apply to ap-
paratns which has hbeen =ubjected to
misuse, neglect, or accident.  Defective
materinl should be repnired or replaced
at the option of the manufacturer npon
the return of the same, transportation
charges prepaid.

14. Unethical Acts

{(a) FFormal eomplaint:

Should any member of the Radio
Manufaeturers Association believe that
a serions unethieal aet has bheen com-
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mitted against hint by another member
of this Associntion the procedure to be
adopted by the eomplainant in entering
his complaint shall be to file with the
Execntive Secretary a written state-
ment dunly sworn to, specifying the
canse of complaint,

The Executive Sceretary shall there-
upen refer such complaint to the Fair
Trade Practice Committee who shall
review  the charges that have been
made. and if they are of suflicient
gravity in their judgment to warrant
snch  aetion, they shall cause to be
served upon the accused member, a
certified copy of the charges with a
written notice that a period of four-
teen days will be allowed in which to
file with the Fair Trade P’ractice Com-
mittee their answer to the charges in
the complaint.

The complainant shall snbmit for
the consideration of the Fair Trade
P'ractice Committee, all evidence he
shall have in his possession and like-
wise the accused member upon receipt
of his notiee from the Fair Trade Prac-
tice Commniittee shall prepare all the
evidence at his disposal and submit it
in the form of the sworn aflidavit.

If the Fair Trade Practice Com-
mittee shall find prohable guilt the
case <hall be referred to the Board of
Directors with a report of their find-
ings for careful consideration and ap-
propriate action.

(bh) Informal complaint:

1. The complaining member may
communicate, either verbally or
in writing. to one or more mem-
bers of the Fair Trade I'ractice
Committee, stating his  eom-

plaint in  full, and sabmitting
whatever evidence he may have,

2. It the eomplainant s=o requests,
the TFair Trade TIractice Com-
mittee  must  not  reveal the
name of the complainant to the
party complained of. In the
event of a report by an un-
named complainant, it shall be
incumbent upon the Fair Trade
Practice Committee and all of
the  members  thereon  asx  indi-
viduals to not reveal to any
one ontside of the Fair Trade
Practice Committee. any of the
facts or anything about the
complainant so long as the cem-
plainant remains anonymons,

3. The Fair Trade IPractice Com-
mittee, as such, or omne or more
of its members, will then ad-
vise the member against whom
the complaint isx made. of the
nature of the complaint. and
will give the acensed full op-
portunity to present its side of
the case.

4. The Fair Trade I'ractice Com-
mittee. or a member of the Com-
mittee, will then report back to
the complainant, The complain-
ant may then prefer formal com-
plaint, if such action is war-
ranted in his judgment, or he may
do nothing further.

5. The Fair Trade Practice Com-
mittee may make formal ecom-
plaint itself. if the original com-
plainant doex not care to do so,
and if in the judgment of the
Fair Trade DPractice Committee
such formal complaint shonld be
made,

U. S. and British Radio
Export Trade

Purchases have declined but export trade is means for relieving
summer sales slump

O international markets for

radio show signs of reaching

the saturation point? U, S,

exports during 1926 showed a
falling off of roughly ten per cent
from the previous year's total, and it
is noteworthy that this is the first
occasion since the commencement of
the broadeasting era wnen onr ex-
ports in this line have failed to show
a steady increase upon the previous
year's quota, From data jnst re-
leased. Great Britain's radio exports
for 1926 have also shown a decrease.
The overseas sales of radio of both
countries during the past few years
have been as follows:

Year U. 8. Gt. B.
1921 $1.010,801 $753,074
1922 2,897,799 1,827.3685

Year U. S. Gt. B.
1023 S3A8T112  $1.455.756
1924 G.030.914 2,236,664
1925 9.903, 6,250,282
192G R794.45 6,131,962
Refore 1924, British tube exports

were s0 insigniticant that they were
not reported separately in governmen:
tigures, but were included with other
prodnets, and it is probable that their
figures might be increased by ubout
10 per cent on this account for the
vears 1921-1924 inclusive.

Race for World Leadership

For some years past, British radio
manufacturers have been straining
every effort in the task of disputing
world leadership of radio exporting
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nations with the United States, and in
the struggle for premier position that
country now takes second ranking.
Germany is still a considerable way
behind, but her manufacturers are
animated with the single desire to
follow the lead of the U, 8. until they
rench the goal of workl domination in
radio,

Acenrate  statisties  are of  great
valwe to the exporter to show what
lies before him in the world's markets,
and in the increasing volume ot data
upon radio conditions the statisties of
the Bnreau of Foreign and Domestic
Commerce take first place. Nothing
on the same lines has yet been under-
taken in Britain, while the position

12—
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Comparative chart of American and
British radio exports. It will be
noted that British exports took a
much greater jump in 1925 than
American exports. Also, U. S. ex-
ports show a proportionately
greater slump in 1926.

which Germany has held in the
mirkets of the world in the past is
reflected to some extent by the fact
that there is as yet no separate classi-
fication of radio in their official re-
turns, and that these are only just
abomt  to  be reported separately.
Figures from every counntry where
radios are licensed show that in every
single instance there was a satisfac-
tory increase in the number of users
during 1926, and in the opinion of
observers  located in Europe, it is
the efforts made by Germany to secure
increasing trade in all markets rather
than any decrease in foreign buying
which is the cause of the deeline in
both  American and British exports
last year,

I3y reason of an earlier start in
the bhusinexs, the United States has
for some years heen kecping the best
supplied radio store for all nations,
but it is only to be expeeted that the
huge sales shonld arouse the emula-
tion of rival traders, and others are
now beginning to realize that in
foreign sales there lics the remedy
for the bugaboo of the “snmmner
stump.” It is undoubtedly increasel
competition rather than decline in
buying which accounts for the sud-
den drop in the national sales curve,
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The Gomez Super-Reflex
Receiver

11F  Gomez Super-Reflex Re-

ceiver deseribed in the Septem-

ber issue of Radio News is

quite a change from the usual
run  of cirenits, Though  reflexing
takes place, the receiver ismore easily
eclassified as a super-regenerator, The
variation frequency employed to give
the  super-regencrative  effect is pro-
dueed by the windings of the trans-
formoer T-1. The condenser, C-1 temds
to control the varintion frequency as
well as the tendeney of the tube V-1
townrds oscillation at radio frequen-
cies,

Theory of Operation

In order to allow the passage of the
radio-frequency  current. the  S-mmf,
condenser €5, is used in shunt with
the secondary of the andio-frequency
transformer '1‘1 The radio-frequency
current passes through the condenser
3} to the coil L2 of the detector grid
circuit and, after having heen rectified,
the signal passes throngh the trans-
former T1 to the grid of the first tube
V1 whose plate is connected in series
with the radio-frequeney choke coil

«3&

i @tfnclion] Do

RIFC, whenee it goes to the andio-fre-
queney amplitier T2 and V3,

The energy picked up by one side
of the loop goes to the grid of the
tirst tnbe. the other half of the loop
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of the transtormer, on the grid of the
tirst tube.
The first
things,
the incoming frequency

tube really does  three

In the first place it amplilies
secondly, it

Circuit diagram
of the Gomez
Super - reflex,
Reqgeneration in
the circuit of
tube V; is con-
trolled by the
variable

denser C,.
handles both
the radio and

RFC R
|03 [Z T2
o
vi ce V2
=) of
L2

audio frequency
feedback.

B_

0
B+ 90V,
being, nsed to neutralize the jnternal acts fo o stight extent as a reflex
cupacity of the tube. and to control adio amplitier; and, thindly, it is an
the regenerative action of the latter. andio-frequency  oscitlator, It seems

It might seem that this ix an ordinary
reflex cireuit, but suci i< not the case,
1t ix really a snper-regenerator,  The
super-regeneration  effeet  is obtained
by the imposition of the saper-andio
oscitlations, produced by the windings

Top view of the completed Gomez Super-Reflex receiver.
of the instruments are given in the list of parts

The electrical values
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that the Rice system of neutralization
ix indicated here: but the Gomez cir-
cuit is distinetly different from Riee's,

The neutralizing  condenser, when
onee set, need not be changed except
on the longer wavelengths, variations
being obtzained by use of the imped-
anee-coupling  system between  the
radio-frequency tube and the detector.
List of Parts
Viarinble condensers,

000 4S mid. (29 plates).
Midzet variable condenser,

000025 mfd,

“2oed &)

o
[

T1, T2 2 AL P otransformers, max.
ratio 3 to 1,

ne 1 Rheostat, 6 ohms,

4 1 Fixed condenser, 00025
mfd,

o3 1 Fixed eondenser, 001 mfd.

11 1 Grid leak, 2 megs,

RE 1 R. I, choke, 85 M, 11,

J 1 Ringle circuit jack,

NW 1 Filament  switeh,

(R} 1 Variable condenser: ad-
justable, 1.8 to 20 mmtd.

1.2 1 Special  coil. 60 turns,
space wound.

1.1 1 Loop antenni. 24 turns,

center tapped.

Vacnn tubes, 201-\ type,

Vacuum tube, 112 type.

Rockets,

G Linding posts,

2 Dials

1 Panel, 7

2 Brackets.

1 Cabinet, 77
inxide,

Vviov2 &
v 1

x 10" x 314"

X 10" x 91,7 —
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Schematic diagram of the "Find-All'" Five.

Thi~ is similar in many reszects

to the Roberts’ circuit

The “Find-All” Five

The “Find-All" Five receiver, deve-
loped by I, G, Cisin, M. E. of the
Allicd  Engincering  Institute,  New
York City. is based upon the well-
known and time-tried Roberts cirenit,
This c¢irenit, originated by Dr. Walter
Vau Braam Roberts. has undergone
a proeess of evolution.  DBecanse of
its intrinsic value, the Roberts cireuit
hus been a subject of investigation
drd experimentation on the part of
nunterous  radio  engineers, Refine-
ments,  maditications  and  improve-
ments have bheen added to the funda-
mental eirenit and the result is the
receiver desceribed  herewith,

The fundamental civeuit cousists of
a single stage of tuned. neutralized
ridio frequency amplitication and a
regeneritive  detector, The  audio
awmplifier  eonsists  of one  stage  of
transformer coupled amplification and
two stages of resistance coupled amp-
lifieation,

Instead of using the older methols
of meutralization  which  ealls  for
rather diflicult adjustments and often
give uncertain results o device called
phasatrol is used to prevent any tend-
eney toward radio frequency oxeilla-
tion or distortion,

The detector cireuit is of conven-
tional type, regeneration heing secured
through the use of a fixed condenser
and a tickler coil. The addition of
regeneration materially inereases the
ampliication and gives added  selee-
tivity to the =ct. Regeneration is con-
trolled by means of a variable resist-
ance shunted across the tickler coil.
The coupling of the tickler eoil may
be changed, a knob being provided 1o
rotate the coil,

The Power Amplifier

The 171 type power tube is recom-
mended for use in the last stage of
this receiver becanse of the faet that
it ix capuble of delivering plenty of
undistorted power to the loud speaker.
A tone dilter ix provided to protect
the loud speaker and also to give im-
proved tone quality, If & high-mu
tube is used in the second stage, the
lead from the 0.5 meg. resistor should
Zo to the negative ¢ 11, instend of
direct to negative A", as shown ijo
the diagran,

LIST OF PARTS FOR THE "FIND-ALL"

FIVE

I—Panel, 77 x 217 x 3/16”, crackle
finish,

1 —Sub-panel, 77 x 21”7 x 3/16”, crackle
tinish.

2 —Brackets,

1—10 Ohm rheostat (42)

1—Ditot switch (41)

4+ 5 Vo L oamp. self adjusting rheo-
stats (49, 17, 2

1—5 V. L oamp. self adjusting rheo-

stat for power tube (39)

2-— 0005 mfd.  varinble  condensers
(G, 15)
132 mmfd.  (9-plate) midget con-

denser (7)

T—Antenna coupler (5)

1 —Coupler eoil (11) 5
T— Phasatrol (10)

1 Variable resistunce (21)

1

1

1

—Variable resistance (14)
00025 By-pass grid condenser (12)
—01 R, ', Chroke by-pass condenser
(18)
2015 coupling condensers 26, 31)
S—Cushion sockets, UX  type,
4—201-A vieuum tnbes (S, 16, 24, 30)
the program from the Radio Industries
Banquet. beginning at nine oclock, New

1171 type power tuhe (34)
1--2 meg, resistor (13
105 meg, resistor (28)

1—0.25 meg, resistor (33)

201 meg, resistors (27, 32)
T--Ningle eiveuit jack (25)

1- -Donble cireuit juck (36)

1 —Vernier dial, with panel light (10)
1A F Transformer (20)

1—PFilter choke (38)

22-mfd. fixed condensers (22, 07)
Resistor monntings, sineefo (v,

Radio FEungincering, August, 1927

1 TI'lug for loud speaker.
T—Cuble complete with connector plug
and mounting,

T—Automatic power control,
1—R. F. Choke (19)
I—Audio Choke (23)
4—Binding posts (1, 2, 3, 1)
2 Rolls wire,

1 —Can of solder (rosin core)

Noted Numbers in parentheses after
cach part refer to corresponding nin-
bers used 1o nark parts on didgram,

National Radio Day

The Radio Industries Bangquet Com-
mittee realizing the tremendous public
interest in the program broadeast from
the Radio Industries Banguet in New
York City cach year. has authorized
the designation of Wednesday, Septeni-
ber 210 19270 as NATIONAL RADIO
DAY,

In line with activities in previous
vears,  broadeasters  all wver  the
country will carry the broadeasting of
the program from the Indio Indus-
fries Buanqguet. beginning at 9 o'clock,
New York time. on Wednesday evening,
while some others will carry the pro-
gram beginning at an earlier hour.,

Lust year, in five cities, loeal asso-
ciations of radio men staged local In-
dustrigs Banguets, broadeasting their
tocal programs up to the timme 1he New
York program hegan to o over the
local station, thus linking up the two
progriams most effectively.

In the plans for the 14927 hanguet,
the committee is urging that  more
locil associntions endeavor to arrange
suel tie-up banguets and  programs.
Broadeasters assisting  in sneh work
will be giving a great deal of assist-
anece to the industry as a whole,

It isx also the aim of the Banquet
Committee that broadeastoers in
general, shall endorse the  Nationat
Ruadio Day movement and designate
their progeams on Wednesday, Sep-
tember 21st, ax National Radio Day
Programs, endeavoring to  give the
listeners an especinl treat that day, it
possible.

The Connnittee for the Radio In-
dustries Banquet is iuterested in any-
thing broadeasters are doing to lielp in
the publicity tor Radio Day, as well as
the efforts of broadeasters to secure
additional publicity.

“onstructional iayout of the “F 1a Al Five recers

Nctz taat .he variabie

conceriters wre (n taniem. making a s nge t.ning cont-ol
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Elecirodyne Eleets New Officers

At o recent meeting of the Board of
Directors of the Electrodynue Company,
fue., the following were elected ax
ofticers for the coming year: llareld
Hymans, president and general man-
ager: Andrew 1L Gombos, vice-presi-
dent and in charge of  produetion:
George  Szarnyvassi,  seeretary and
treasurer.

Wm. Engles Becomes Arbor-

phone Sales Promotion Manager

To handle the new  Merchandising
and Advertizing plan on Arborphoue,
recision 'roducts Company has ew-

ployed  William  Ingles,  formerty of
Radio  Retailing  and  Thomas .\,
Fadison, Ine.

Afr, Ingles will bhe responsible for
Arborphone advertising amd Sales Pro-
motional work, and will work with
jubbers and dealers on the new mer-
chandising plan,

Arborphone  Obtains  Loftin-
White License
I'recikion  Produects Company  have

announced that they have heen licensed
under  Loftin-White patents.  Of the
seven sefx in the new Arborphone line,
four will uxe the Loftin-White Circuit.
These fonr will be known as medels
on. 258, 252 and 255 Delaxe. The
latter ix a combination power radio and
phonograph,

Arhorphane ix the only complete set
now Heenxed by Loftin-White,

Murdock Licensed by R. C. A.

Annonncement ix made by D, RW,
Murdock. Treasurer of the Wm. T,
Murdock Company, that the Muordock
Company has signed a license agree-
ment with the Radio Corporation of
Ameriea which  gives the manufiae-
turers of Mnrdock Radio full right to
manufacture nnder one hundred and
forty or more radio patents held and
controlled by the Radio Corporation
of Ameriea, the General Fleetrie Co,
the Westinghonse Eleetrie & Mfg, Co.
and the American Telephone & Tele
wraph Co.

NEMA Meetings
Policies Division  of  the
National  Eleetrvieal  Manufacturers
Associntion will meet at Asseoeintion
Island. N. Y.. on Scptember 1=t 2nd
and Swed. The Apparatus Division ix
to mest on October 24th to 27th at
Briaveliff, N. Y.

The

b ) 4
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Move

Browning-Drake Corp.

Into New Quarters

The  Browning-Drake  Corporatior
of DBrighton. Maxsachusetts, has just
annonneed its o rethoval  to larger
quarters the river in Coam-
bridge.  Considerably  greater floos
spiee will be available for inereaxed
production during the coming season,
PProfessor  Dlrowning  has an-
nouneed  recently  the termination of
hix  connection  with  the  National
Company,  formerly  of  Cambridge,
Heneeforth all of hix el will
be devoted to the  DBrowning-Drake
Corporation.

HETOSK

HIE

rese;

To Travel for Splitdorf

James  Keller Beaen, tormerly  of
the Hassler Texas Co,o of Dallas, has
joined  splitdort  Radio  Corporation
as an exeeutive representative fravel-
ing out of the Chicago branch,  1lis
territory covers: Oklahoma, Kansas,
Arkansax,  Louisiana,  with  head-
quarters at  Dallux.  Mr. Beach s
woell known in the radio field as an
HE.clay ve worker and he hasx o large
following.

Resistance  Co.
Sales  Repre-

Iuternational
Appoint  New
sentative
“The Tutermitional Rexistanee Con
pany, Philadelphin, aunonnee the an-
pointment of Mr. B, J. Fitzner, 150
1. Elizabeth Street, Detroit, Mich, as
their representative,  Mr. Fitz
ner ix quite well known in northern
Ohio and the state of Michigan, and
has heen active jn radio for o number

of years,”

siles

New Samson Bulletin

The Samson Bleetrie Co, are (dis
teibnting an interesting new technieal
bulletin relating to the proper nses of
Smxon radio and audio choke coils
i various of the popular circuits used
by the set-builder during the last two
Yours,

Samson engineers chose 17 cirveuits
and  caretully analyzed them to de-
termine where radio and andio chokes
conld be inserted to isolate  stages,
prevent feedbacks, divect the
frequenciex into the  proper
and sid nentralizing,

various
channets

Co.

International Resistance
Moves
International Rexistanee Com-
manufacturers of the Durham

The
pEany,
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Metalized  Resistors.  announce  the
change of address from  the Derry
Bldg.,  DIhiladelphia.  to  their  new
address 214 Routh 200h Street.

Buckingham Announcement

Buckingham Radio Corporation of
Chicago announce the election of Mr,
F. J. Kol of Monree, Wisconsin, to
the oflice of Secretary and Treasurer,
Mr. Kolb o former radio dealer and
manufacturer will take active part in
the administration and operation of
the company’s affairs,

Cleveland’s  Third  Annual
Radio Show
Cleveland's  Third  Annual  Radio

Show has been scheduled for Novem-
ber Sth to 13th inclusive and will be
produced under the backing of the
newly organized Radio Trade Asso-
cintion of Northern Ohio,  lHeadquar-
ters for the Association have been es-
tublished at the offiee of its managing
director, Mr. 1lerbert Buckman, at
5005 Fuelid Avenne, Cleveland, Ohio,

Freshman  Company  Adjusts
Patent with R, C. A,

Foltowing many other radio manu-
facturing concerns, the Charvles Fresh-
nan Company have completesd arvange-
ments with the Radio Corporation of
Ameriea for the right to use all of the
radio patents that they own and con-
trol pertaining to the partienlar radio
circuits manufactinred by the Chas,
Treshman  Company,  This  includes
licenses under the patents held by the
Companies comprixing the Radio Cor-
poration of Amerien.

New Freed-Eiseinann
Distributors

The Telephone Maintenance Com-
pany. 1235 Koo Wells 8t Chieago, 111
has just been appointed  Freed-Eise-
mann distributor in Chicago and sur-
rounding  territory.,

The North American Auto Xopply
Company, of 4608 Prospect Ave., Cleve-
land. Ohio, hax just bheen appointed
Frecd-Fixemann distributor for Cleve-
taid and surronnding territory.

‘The Green Joyee Company of Colum-
bux, Ohio, has just been appointed
Freed-Fixemann distribntor for Colmm-
bus and surronnding territory.
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R. C. A, Model 1014 Loud
Speaker for Direct Current
Operation
The Radio Corporation of Ameriea
has developed a model 104 Lowl-
speaker which will operate on direet
current and will furnish the neces-
sary A7 BY oand *C” ecurrent sup-
ply for Radiolas 25 and 28. It will
also supply B voltages for practie-
ally all other radio receivers. The
external appearince of the DC 104
Loudspeaker is exactly similar to the
AC type. Although the same cone
with its  accompanying  operating

The R.C.A, direct current
speaker

power

mechanism ix employed, a1 DC power
amplifier has been substituted for the
AC rectitier-power-amplitier unit.  In
the DC model four 171 tubes are con-
nected in a multipte push-pull  cir-
ciit to give the same output as a 210
tube used by the A. C. type. Partie-
ular attention has been paid to the
elimination of line neises through the
use of special filter arrangements and
adjustable  resistance which ¢an  be
easily regulated, allowing the DC 104
Loudspeaker to  bhe operated  front
power sonrces af from 105 to 125 volts
De,

“Har-Field” Heavy Duty
Resistors

“IIar-Field” heavy
mannfie-

The
anty

new
wire

type

wonnd  resistors

ZNEW DEVELOPMEN
>UF THE MONTK

tured by Hardwick, Field, Ine., 213
Enmmet Street, Newark., New  Jersey,
are suitable for use in all cirenits of
"BY eliminators aud power amplifiers,

-"'l'""t“TN’i"‘i‘"'IT‘I'U

&
**Har-Field” fixed resistance unit

The manufacturer claims accuraey
and permanence of ohmic value.

A special feature of the “llar-Field™
resistor is  the espeeially  processed
cement covering used.  Not only is it
extremely duarable, bnt due to  its
rough surface, the heat is better dis-
sipated.

They are available in varions values
ranging  from 750 olims to 50,000
ohms, Tapped resistors may be ob-
tained to meet the individual needs
amd speeitications  of  manufacturers
amd experimenters,

Hammarlund Radio Frequency
Choke Coils

The Hammarlund Mg, Company,
Ine., of 424 West 33rd St., New York
City, anonneed two types of radio
frequeney choke coils asx an addition
to their line of products.

A specially  developed methed of
winding, and impregnation with low
diclectrie compound  produces a coil
of a minimum distributed eapaeity
and extremely high impedance to cnr-
rents at radio freqnencies, states the
manufacturer.  Due to the resistunnee
of the coils and the method of wind-
ing. there is no point within the broad-

The new Hammarlund radio fre-
quency choke

cast band at which they hecome self

resenant and their action is the same
thronghont this range of frequencies.
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Angnst,

Eugineering,

After winding and impregnating, the
coils  are mounted in a  wmoulded
and  polished bakelite case.  Solder-

ing lugs and binding post connections
are provided at the Dbottomr of the
case as well as serew holes for mount-
ins the eoil on a panel.

The case is 114 inches in diameter
by 13 inches high, and the coil is
made in two vahies of inductanee for
the broadeast ol R, ¥ C. No, 85
has an inductance of 85 millikenrys,
@ eapacity of three mmfds, and o re-
sistance of 215 ohms, . . €. No,
230 has an inductanee of 250 milli-
henrys, a capaeity of two mmfds, and
a resistance of 420 oluns,

New Grebe Cone Speaker
A twenty inch
twenty degree angle,
cqnipped with - <hort,
driving rods, a new
ture. known as the

cone shaped inoa
having a motor

Heht  weight
type of arma-
“Butterfly” ar-

The Grebe

cone speaker

mature, an unusually large permanent
magnet, which offers a high magueetie
flux, are a few of the new features
in the Type 2020 cone type loud
speaker being manufactured by A, H.

Grebe & Co.. Ine. Richmond Hill,
N. Y.
The manufacturer states that the

“RButtertly”™ avmature, made of silicon
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steel, results in o decreased magnetice
saturation,  Laminated silicon  steel
pole  picces, reduce  eddy  ecurrent
losses; and by the use of large size
wire with heavy insulation chances of
a short or possible grounding ave
eliminated,

The short, light-weight, driving rods
transmit the high and low frequencies
to the cone with minimum loss, avoid-
ing ~whip” or side play, usually so
wisteful of high frequencies.,

1's¢ of a detachable base makes this
speaker readily adaptable to  either
table or wall. The speaker is well
batanced, and due to the greater weight
bheing conecentrated in the base, will not
tip over,

Grebe Socket Power Unit

A =ocket power unit sapplying “R”
amd “CT voltages sutlicient to operate
standard radio receiving sets of from
tive to seven tubes, including the 171
type power amplitier, is a recent con-
tribution to the mutio market by AL 11

Grebe & Co, Ine, Richmond  IIHIL
N.Y.
By the use of a speeinl resistance

and condenser circuits all chanee of
the production of 4 “growl” or “motor

The new Grebe socket power unit

boating™ interference in the receiver
is climinated, statex the manutacturer,

Resistanees  employed  for dividing
the voltage are of the full metatlic

wire wonud variety.

A cable with xix differently coloved
leads makes available the following
voltages:

180 volts for the power tube: 90
volts  for intermedinte  audio  and
radio frequency stuges: 22 volts for
the detector: 40 and 4 volts for the
negative ('’ battery voltages and one
connmon leird which is the terminal
for the “C” plus, =A™ and “B" minus,

Construetion of the Socket Dower
is such that any variation in the line
voltage will not affect the balance of
the ontput voltages. (i, e. any rise
in “B” voltage. due to line voltage
variation, will result in an equally
proportioned rike in the “C” poten-
tial.)

The unit is enclosed in a hexagon-
ally shaped container. having an at-
tractive marble finish,  Inside this
container a small well is provided for
the  Ttaytheon  tube  socket. This
socket is completely insulated from
accidental contaet when inserting the
tube.

General Instrument Corp. An-
nounces New “A” Eliminator

The General Instrument Company
of 477 Broandway, New York City,
have placed on the market an “A”
Eliminator known as the “Permanent
AV

The General Instrument *“Perman-
ent A’ etliminator

This instrument provides power
suthicient for operating ten tubes and
runs direet from any 110 volt—60
evele A, (L line.  Aceording to  the
manufacturer it consumes only 50 to
G0 watts at maximum load.

‘T'hix power unit does not use a stor-
age battery in  connection with a
trickle charger. but consists of a
transformer. 1 2% ampere Raythieon
cartridge rectifier and a tilter network.
The sccondary of the transformer is
equipped with tips so that the power
can be regnlated at will and at the
same time permit the unit to be oper-

ated suecessfully with various line
voltages which exist in commercial
practice,

“Prermunent ‘' is 83(” high. 67
wide and 8%” long. and weighs ap-
proxinmtely 21 pounds.

Wallace Electric Hand-Saw

The 1. D, Wallace & Company of 134
south California Avenue, Chicago, TiL.
are marketing a new type of eleetrie
hand-saw, shown in the illustration,
which is prineipally adaptable to the
cutting of wood for eabinets as well
ax moulded panel material ete,

The Wallace clectyie
hand-saw de-
signed that the moetor
@ not he overloaded
by putting in a larger
saw  Dlade  than  the
power unit is intended
to handle. A universal
type of motor makes it
possible  to the
hand saw at either al-
ternating or direct cur-
rent., any frequency.
Maximmn efficieney has
heen secured hy  con-
necting the motor di-
rect to the saw spindle,

ix  so0

use
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Many nimufacturers are adopting
this hand saw in their shipping rooms
for opening erates, making new boxes
and reclaiming old stock. Further
details on this saw can be obtained
from the J. D, Wallace & Company.

New Willard Combination
Power Unit

Thix newest  Willard  produet  is
primarily a combination of the Wil-
tard AT power and its DB power
supply. with an automatic control to
change from charger to current supply
and vice versa ax the radio set switch
ix thrown on or off,

The unit itsellt is compactly asseln-
bled in a metal case finished in moss
brown crystalline  lacquer. The di-
mensions  are  sich to make the
combination unit easily adaptable to
any  standard  cabinet. It is 4%
inches long, 111 inches wide and 9%
inches high,

A new electrolytic rectitier increases

as

the plite potential to 180 volts at
forty millinmperes,  Since  few  re-
ceivers nowadays draw more  than

forty milliamperes and most of them
considerably less, this means that the
power tubes of the 171 type may be

The Willard A" and “B' socket
power unit

operated at full efficiency.  Also a 135
volt tap makes the 112 tube equally
available.

There is no place on the entire “A”
and 1" unit where contact may be
made with any envrent greater than
the harmtiess six volts supplied by the
=A" hattery.

In part this hax heen aceomplished
conceatment of all rectifying un’t

by

The Wallace electric hand saw
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connections under a monlded hakelite
cover, and in part by using specind
binding posts of  the spring  type

which have no exposed surtnces.

A rheostat governs the detector volt-
age with a variiion of from 13 to
} ovolts with amplilier voliage rang-
ing from 45 to 110 volts. There are
also 6714 volt and 90 volt 1:
well ax two power taps of 135 il
180 volts,

The “A” portion of the unit
sentially  the sime as the separate
Wilkird “A" unit, consisting of  a
Willavd 40 :anpere-hour gliss case six
volt battery with threaded rabber in
sulation and gravity indieating halls,
In conjunetion with the - battery
charging unit of the 2 ampere
type. with either 15 ampere hounr rate
as g triekle charge or a bhooster rate
of 2 amperes available,

For the convenience of the user,
<hould he desive to shat off the house

NN

is os-

is

current to the power unit ol the
radio set. there is attached a snap
switeh to the cord. between the unit
amd the base plug,

New Polymet Metal Grid Leak
and Resistance

Among the vavions items which the
Polymet  Manutacturing  Corporation,
499 Broadway., New York City. nave
added to their line is a new type of
Grid Leak and  Resistor known as
'oty Pure Metal Power Grid,

——
i #

The new Polymet metal resistor

These new  Grid Leaks and  Tie-
sistors differ from any others on the
market in that they are not metalized
but pure metal, states the mamfie-
tnrer.

This type construction permits o
very  high cnrrent earvving capacity
and dissipates two and one-half watts
to the square inch.

Poly Power Gridds are made in
arious values ranging from 3000 to
100.000 olims, and Y% to 10 megolins,

New Amsco Power Resistors
With Optimum Temperature
Coeflicient

Considerable  research and experi-
mentation covering o period of three
years has developed the new Amsco
Metaloid  power  resistor especiatty
designed for radio power dovices, A
unigque feature of this resistor is the
careful - setection  of  the optimum
negative  temperature  coeflicient, A
slight negative temperature cocftieient
ix most desirable in eliminator cireuits
whiere it results in an improved regula-
tion curve.  The drop in resistance
value as the current inereases tends to

counteract the angmented drop in the
reciifier proper. Thus the voltages at
the varions output posts on the etin-
inntor remain more constant at differ-
ent loads. ‘The regulation curve is tess
steep. The temperature coetlicient of
the Am=eo Metaloid is 0008 per degree
. A higher temperature  coctlicient
than this is not desirable,

Metaloid power resistors are made in
wiattages from one to <ixty, tor panel

resistor

Arisco tapped power

and baxehoard mounting,  The two and
five watt sizes ean also be had for
plug-in mounting, facilitating a change
in resistors when this convenicnce is
desirable.  The resistor olement itself
ix formed to an Isolantite hase, and is
absolutely permanent and noiscless.

Metaloid resistors ean be obtained in

the nsnal values, from 250 ohms to 10
megolims, tapped or antapped.
Amsco has also added a medinm
iinge power variable resistor to their
line of tixed units, designed for secur-
ing the corveer ¢ bias to amplifying
tubes,

The variable resistors take the form
of a potentiometer, and are snpplied
with both single and double arms. The
total resistance is two thousand ohms,
wound with a special alloy wire, The
winding will pass sixty-five mittiam-
peres without undue heating.,

The =ingle and double units are
known respectively as the Monostat
and Duostat. The two arms of the

Duostat are controlled by super im-
posed  knobs operating  throngh  con-
centrie shafts. The Duostat makes it
possible to two  variable "
potentials.  The optimum “C™ bins is
obtained by =imple adjustment, at
which peint it ix possible to ontput the

Reeire

highest undistorted volume from an
amplifier. soth types mount in the

space reguired for a single rheostat.

(The manufacturcers have prepared a
booklet an the uses of variable and
fired resistors in radio reeeciving cir-
cuits and climinators, awehich can be
seewred from Amseo Produets Ine., 416
Broowme Street, New York City, for
tieenty-fire cents.)

New Amsco Resistor Coupler

In respons¢ to the demand ereated
by the new high mu tubes, Amseo
Products Ine., of New York has added
a resistor coupler to their line of re-
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sistance coupled amplitying apparaius
particularly adapted to the reguire-
nments of these new tubes.

The new tubes have an ampliticntion
constant in the vieinity of 30, which
renders  comparatively  unstable  cir-
cuits in which they are employed, Am-
plitiers nxing these tubes have a greater

tendeney to motorboat than with the
usual mn-7 tubes,  This tendency, how-
ever, can  be  satisfaetorily  counter-

acted by the use of properly designed
resister couplers,

Amseo now makes two (ypes of re-
sixtor conplers, the RCU for the 201-A
type of tube, and the RC2 for the high
mu tubes,

Kodel “Kuprox™ Reetifier

The “Kuprox™ reetitier
tured by the Kodel Raudio Corp. of
Cineinnati, Ohio, is a2 new develop-
ment in the vadio and electrieatl teld
and  has o number  of  interesting
characteristics,

Kuprox, the aective moetallic element
in the rectitier, 12 the resnlt of con-
sidderable resenreh work in connection
vitlhh X-ray eqguipient.

Kuprox is a dry metallie
in which the atoms have been

manutie-

element
made

The Kodel “Kuprox' rectifier unit

fo pass ceurrent in one direction only
It is a discovery of I'rofessor 8, J.
Allen. of the PPost Graduate College,
of the University of Cineinnati.

A number of dises of this material
which are chimped together, form o
rectifier unit which can be adapted to
practically all types of existing hat-
tery chavgers and power units.  The
aecompanying  iHustration s<hows one
form of Kuprox reetitier which ean be
substituted in place of other type rec-
titiers. o operation this new reetitier
clement s absolntely noiseless and he-
ing perfeetly dey, requires no eare or
npkeep.

Freshman Power Speaker

The  Charles  Freshman  Company
have developed, and are now offering
for sale a ecombination high qunality
amplitier and lowd speaker, housed in
a small mahogany table, The combin-
ation  catled  the  Freshman  Power
Speaker” is designed for use with any
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type of radio set, having one stage of
audio frequency amplification or the
eqguivalent, The amplifier in the
I'ower Rpeaker takes the place of the
second stage of audio frequeney in the
radio set, thus eliminating the source
of 90% of the distortion. The ampli-
fier requires no batreries, it obtains its
power directly from the 110 volt 60
cyele house lighting system.  As an
amplifier tube the R. C. A, UX 210 is
used, as a rectifier the R. C. A, UX
21G. Full voltage for proper amplifica-
tion is supplied the power tube. the re-
sult being clear. pure reproduetion at
any volume.

The cone speaker supplied with the
Power Npeaker ix of the diaphragm
type, the unit being one eapable of

properly handling the great volume
and fine quality available from the
amplifier, In brief, the Power Speaker

is a complete audio frequency amplifier
unit and reproducer, capable of the
best in gnality reproduction at any
volume,

New Exide “A™ and “B” Socket
Power Unit

A new development of the “A” and
“B" socket power principle  is an-
nonneed by The Electrie Storage Bat-

The new Exide *“AY and “B"
socket power unlt
tery  Company, manufaecturers of

ixide batteries and power units.

This latest development consists of
an automatic charging method at high
and low ratex for the storage “A™
battery and a system of electrolytic
rectification for the “I3" power supply.

The automatic eharging feature in-
sures rapid replucement in the A’
battery of current used in the opera-
tion of the set.

Full automatie control of both the
“AT and “BT power is at the set
switeh,  An especially designed auto-
nuitic relay  master control  switch
makes possible this feature of per-
formanee. Two theostats provide
separate regulation of the “B" detec-
tor and the “B” amplifier voltages, to
suit the requirements of the individual
radio receiver. The voltage range of
the detector is from 20 to 45 volts
and that of the amplitier from 60 to
100 volts, This is in addition to the

power tube voltages which are 135
amd 180 volts, respectively,
One of the features of the new

power unit is the manner in which the

battery is charged, As soon as the
set switch is turned off, the battery is
automatically recharged at a high
rate until it comes up to approxi-
mately full charge. When this point
is reached, the rate is automatieally
reduced to a trickle charge of a
quarter ampere or less at which rate
it continues until the set is again
operated. This system of charging
insures the hattery being kept up to a
fully charged condition at all times,

On the front of the unit is an in-
strument panel containing a charge
rate indieator and two rheostat dials,
A glanee at the amueter and one can
tell immediately whether the battery
is being charged at the high or the
low rate,

Windows have been placed on the
front and sidex of the unit to permit
observation of the pilot bhalls on the
middle eell aud the height of the
electrolyte of all cells on the “A"
battery and “B” rectitier.

The new “A™ and “I3" unit ix being
manufactured  in  addition to  the
Exide “A™ power units,

Ehlert Speaker Consoles

The Ehlert Radio Furniture Com-
pany  of 2468 Lincoln Avenne. Chi-
cago, 1L, have placed upon the mar-
ket. two new types of speaker con-

soles.  These consoles will house all
the accessories sueh as storage hat-

tery, charger. “I3” eliminator, and will
also accommodate cone speakers up
to  21%"  high, Arrangements  are
made  whereby the speaker ean be
mounted on the door on the front of
the console, so that when this is
opened the speaker swings out with
the door, leaving easy access to the
hattery compartment,

The No, 2250 Super-Exeellent Spenker
Console has a top 20 x 317, stands 327
high, has battery and speaker com-
partment 1414”7 deep and 263;” lone,
will take table eabinet with panel up
to 26" long.

Ehlert Speaker

Console
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The No. 2650 Super-Exeellent Speaker
Console has a top 20 x 37", stands
32”7 high. has battery and speaker
compartment 14%” deep and 323"
long, will take table eabinet with
pitnel up to 30” long,

New Valley “A” Power Unit
The Valley “A"  Socket TPower
eliminates the wet storage battery.
It requires no charging and connects

The new Valley “A’ Power which
employs a Raytheon cartridge
rectifier

direcetly to the house lighting eirenit.
It will operate the radio set and all
other  accessories  from one  switeh,
According to  the manufacturer, it
provides power for any radio regard-
less of size.

This Unit employs a stout metul
Raytheon Cartridge that is free from
delicate filaments, It isx a new prin-
ciple of A" Socket I'ower and de-
livers permanent, steady, uniform ecur-
rent,

Provision has heen made in the
Valley “A™ Power Unit for use of an
additionnl Raytheon Cartridgze when
operitting  sets of seven  tubes and
larger,  This Power Unit is made by
the Valley Eleetric Company of St
Lonis,

“Perryohm™ Resistors

The new “Perryohin”™ Resistor is mman-
ufactured by the I'erry Wire Works,
Yonkers. N. Y. This unit is made by
winding resistance wire upen op
around a heat resisting poreelain tube
and. after winding, the whole is coated
with an enamel-like composition which
also ix heat-resisting. A special heat-
ing and tiring process prepares the unit
to withstand heat and cold, which do
not affect cither wire or coating, Ieat
developed in operation passes through
the outxide coated surface into the air.

The “1’erryohm®” is now available for
the “A" “B" and “C" current-supply
units, power-amplitiers, trickle charger
cirenits,  power  packs,  plate-supply
units, resistor kits, “B” eliminators
and ualso for use with the “Raytheon”
B-H reetitier.
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| CUSTOM SET BUILDING

Radio sets. “made to the measure” of local conditions, are assuming
ereater importance than ever before. Thousands of set-building organi-
sations and individuals are now functioning to supply the public with

‘ custom-built receivers adapted to individual requirements.

Beginning with the September icsue, Radio Engineering will cover
this phase of radio activity from A to Z. How to start and operate a
custom-set building establishment—how to contact with and sell the con-

sumer—testing. installation. servicing, etc.

In conjunction with this material, literally scores of different construc-
tion sets. amplifving systems and power supply systems will be reviewed

and described.

Readers of Radio Engineering are invited to send in the name or names
of technical men. professional set builders. service men, students. etc.,
who will be interested in this material. We will be glad to send sample

copies of the magazine to anyone recommended by our present readers.

New Tiwo-Year Subscription Rate. $3.00

RADIO ENGINEERING MAGAZINE, Inc. 52 Vanderbilt Ave, N. Y. C.

Enclosed find check -money order ;{-3: gggg for which send nte

| . A A 1 year . 0 5
Radio Engineering for {2 ?\,'ear,s,"""'me"""'g with September, 1927,
DT Y TR R R PR RN
|
| L S R
1
3 0873 2 R R R
[T R

Please Check Below
I am a [J Dealer [J Mechanic (] Jobber [J Manufacturer ] Engineer [ Prof. Set Builder

Anything Else. ... ..oiiuiiietinieeti et
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Mountford Kroblak Tapped
Resistors 5
The ¢, K. Mountford Company of
42 Sallivan  Street, New York City,
have placed upon the market a series
of tapped resistor units ranging in re-

(4] {9 ]

Mountford *Kroblak’
« power resistor

tapped

Falue from 100 to 50,000 ohs
and in continuous duty capacities of
10, 20, 35, 50 and 75 watts,  These
resistors can alxo be supplied to man-
ufacturers, tapped according to their
specifications.  Their wmain field is in
connection with “B” elhninators and
speeinl power units,

sistance

Atwater Kent Announces New
Units

Two new models in receiving sets,
a new speiaker and a "B P'ower Unit”
are announced by the Atwater Kent
Manutacturing Company of Philadel-
phia as distinetive developments in its
produets  for the fortheoming radio
yeur.  The compuny’s Inboratories have
been working steadily for three years
to perfeet an instrument to supply 1%
power and has produced a unit with a
tnumber of new features, the most im-
portaut of which ix a gas tnbe with a
life in excess of 2,0000 hours,

It is asserted that the uew product
ix free from “hum.”  Another feature is
that the operation of the "™ unit ix
automatic, due to a built-in “relay”
which js uctuated by the power sup-
phy switeh on the vecciving set,  I'ro-
visjon is also made for eonnecting the
"\ battery and charger to the R
unit, in which ease the relay also auto-
matically starts and stops the charger.
The new instrument is designed for
alternating  current. GH-cyele  eirveuits
with 110 te 110 volts,

Electrodyne Filter Condensers
The Electrodyne Company. Ince. of
128 Cypress Aventre, New York City,
have placed upon the nurket 2 new
filter comdensers which re

one-half the size per microfarnd

series of
ahout

The new Electrodyne
small type filter con-
denser

condenser s
today,  eonsider-
According to the
made  possible
improved ma-

run of

the
mannfactured
vokage,

this is
use  of
chinery whicl is able to wind a much

than general
heing
inmg equal
mannfacturer,
throngh the

tighter condenser than hax been
sible heretofore,

These filter and by-pass condensers
are made in capacities ranging from

0.1 mfd, up to 4.0 mfd.

pos-

The Apco Automatic Charger

A new Automatic Charger has just
bheen placed on the market by the
Apeo Manufacturing  Compuany  of
Providence, R. 1.

Full wave rectification isx accom-
plished by means of a seriex of specinl
analysis copper  dises in the trans-
former circuit,  Each dise is conted on
one side with an oxide of great endu-
rance.  Rectification  ocenrs  between
the dise and its own oxide.

Thix Apeo Automatic Charger jx for
use with regolar six volt, three cell
storage batteries of anywhere from 60
to 120 mmpere hour eapacity.

Durham  Upright  Resistor
Mounting
The International Resistance Com-

pany of Philadelphin. announce :t new
upright resistor mounting  which  is
made to aceommodate either the ro-

The Durham up-
right resistor and
condenser mount-
ing
e —
sistor atone or the resistor and con-
denser, It is made of high grade
moulded insulation with phosphorns
bronze nickel plated clips and  ocen-

pies less space than the ordinary type
of resistor mounting,

Raytheon “A” Rectifter

With an entirely new principle as
the basis, there has been developed and
placed o the market by the Raytheon
Manufacturing Company of Cambridge,
Mass., a highly etlicient, non-breakable,
and foolproof rectitier known as the
Raytheon A" Thix device is in the
form of a stout metitl cavtridge nbout
the size of @ man's thmub, guite froe
rrom delicate filaments, chemicals or
movimg parts, It is mercely snapped in-
to a clip holder and forgotten, where-
upon it goes to work supplying a cur-
reut of 2 amperes or less, at 6§ volts,
Suitable step-down fransformers have
heen designed by several leading manu-
facturers, and  complete  units  uxing
thix rectifier are now on the market.

Raxtheon A7 ix ideal for storage-
Imttery  charging, It provides the
highly desirable taper charge featnre,
reducing current drain, gassing and the
wear and tear on the battery, The
overall eficiency when employeid in o

www americanradiohistorv com
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properly  designed  charging  unit  is
better than 50 per cent., as contrasted

with the poputar bulb type charger
which runs from 17 to 35 per cent.
under the best conditions.  Raytheon

AT i especially suited to economical
full-rate charging rather than trickle
charging, and as such it provides the
cheapest form of filament power as
regards first cost and operating cost,

RBecause of its eflicient reetiticution,
Raytheon “A” may be applied to A-
eliminator practice, or tilnment supply
for standard receivers,

New “A-B-C” Eliminator Block
The  Dubilier
tion has announced the release of a
special  condenser to he used  with
Raytheon 350 mill. BA tubes. By the
use of an 8 mfd. o 12 mrd., aund .1-1
mfd., buffer condenser, 350 millinm-
pere current is delivered to the st
satisfying all A, B, and € power de-
mands,  The blocks are in two con-
tainers in the buffer separate.

Condenser  Corpora-

Yar True—Tone Speaker

Yahr-Lange, Ine. Milwankee, mann-
facturers  and  distributors  of  the
Super-Ball Antenna, announee 1 new
radio speaker, It will be known as
the “Yur True-Tone Speaker.”

This  speaker  hax  several  new,
unigue features that will undotbhtedly
be of interest to the radio trade. It

The new Yahr-

Lange speaker of

cast aluminum
construction

cast ahunimun constrnetion and
has o tone column of new design, By
means of 4 seientitically designed tone
distributing chamber o foreed
ing of sound wiaves is aceomnplishod,
and a divisicnal  tone  elntmber  of
unigite design sogregates high wnd low
tones, reproducing bothh with  equal
facility states the manufacturer. The
cast ahminum coustruetion ix said to
eliminate all artiticial overtones and
vibrations,

A special

i of

Cross-

reproducing unit isx nxed,

which will not “blast™ or oscillate
under any  volume, It will suecess-
fully handle any B volinge up to

200 volts,
The speaker is artistionlly designed

and is made in three diferent color
combinations,  finished  in ernckled
facquer. 1t stands 41 inches  high

and is with feet of

card,

provided twenty
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Hiler Double Impedance
Tuned Audio Amplifier

Special Offer !

Complete, guaranteed
three-stage amplifier-
ready to operate

e

$29.50

List Price —

To demonstrate the clear, musical, realistic tone quality of
the new Ililer system of tuned double impedance audio
amplification, we offer dealers and set-builders the oppor-
tunitvy to purchase this compacl three-stage amplifier. size
6” x 9”. at the special price of only $14.75—507% off list.
Designed in accordance with specifications of E. E. Hiler,
inventor of the svstem. Licensed under Hiler patents.
Satislaction guaranteed or your money back. Only a limited
humber available at this price. Mail your order NOW.

$11.50

List $23.00

Tuned Double Impedance Kit (Set
of 3 tuned couplers and output filter
unit).

K.H. Radio Laboratories, Inc.

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

181 Sullivan Street
New York, N. Y.

Dealers and Set Builders—Write for Agency Proposition

3 e i i

Page S8T

e

[ e T

A New Type Heavy Duty
Wire Wound Resistor

The Hartield Resistor—invaluable for use in all
cirenits where accuracy and permancence of ohmic value
is absclutely essential.

Wound on a hase made of isolantite, which insures
a uniformity of physical dimensions and almost pericct
msulation.

Covered  with a specially rouglened,  very  dJdurable
cement which gives a greater conling surface to prevent
over-heating.

]

Guaranteed  plus or minus 396 under average Toad
conditions.

Available in various values up to 30000 ohms with
capacities up to 10 and 20 wat's. Tapped resistors may
be obtained to mect the specific need of manuiacturers
and experimenters.

Made jor all popular power packs and B-Eliminator

kits. 1 rite us tor complete information.

HARDWICK, FIELD, Inec.
100 Fifths Ave., New York
215 Emmett St., Newark, NoJ.

General Sales Office:
Factory :

WIRE-WOUND

RESISTORS

For Permanent Accuracy

P —————_et S S g ]

PROFESSIONAL DIRECTORY

For Additional Data and Information on
THE “FIND-ALL” FIVE

Reviewed in this Publication

Write
ALLIED ENGINEERING INSTITUTE
250 West 57th St., New York City

Radio Engineers and Designers

Z. H. POLACHEK

Reg. Patent Attorney
Consulting Engineer
70 Wall St. New York, N. Y.

JOHN F. RIDER

Consulting Engineer

270 Madison Ave., New York, N. Y.

R. E. LACAULT
RADIO ELECTRIC LABORATORIES
Designing and Consulting
1931 Bdway. and 116 W. 65th St., New York, N. Y.

NOTE—This Professional Directory will be a permanent feature
of each number of Radio Engineering, hereafter.

Reliable Engi-

neers and Laboratories will be listed each month as a ready

reference for readers.

TESTING OF RADIO APPARATUS

Condensers calibrated at Radio Frequencies.
Station Wave Lengths measured and checked—Tube Characteristics determined.
Wave Meters, standard capacities and inductances calibrated.

ELECTRICAL TESTING LABORATORIES

8Cth St. at East End Avenue

New York City, N. Y.

www americanradiohistorv com
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Let Radio Engineering Assist
When You are Adding to
Your Technical Library

COo0oooo
See offer at foot of this advertisement

ENGINEERING WORKS

RADIO FREQUENCY MEASUREMENTS. by E. B. Moullin, M..1., A.M.I.E.E.$10.00
Every Radio Lahoratory should have this book. Formulas save hours of calculation.
THERMIONIC VAcUUM TUBE. ... ... by H. J. Van der Biji, M. 4., Ph.D. 5.00
EXPERIMENTAL ELECTRICAL ENGINEERING. .. . .J by Fladimir Karapetoff 5.00

(and Manual for Electrical Testing) \[P’OfEE, Cornell Univ.
VECTOR ANALYSIS. .. .. oo, by Joseph G. Coffin, B.S., Ph.D. 2.50
TIEORY OF VIBRATING SYSTEMS AND SOUNDS. ... .by Irving B. Crandall 5.00
Bell Telephone l.abs.
PRINCIPLES OF RADIO COMMUNICATION . ... ... by Prof. J. II. Morecroft

Temporarily out of print. A revised edition will be ready August 15th, at which time the price will be announced.

GENERAL PUBLICATIONS
PRINCIPLES OF MODERN RADIO RECEIVING...by L. Grant I ector, Ph.D. 5.00
PRACTICAL RADIO CONSTRUCTION AND REPAIRING. . .by Moyer & I ostrel  2.00
ELEMENTS OF RADIO TELEPHONY ... .. ..... by /I". C. Ballard, Jr., M.E. 1.50
WIRELESS PICTURES AND TELEVISION . ............. by T. Thorne Baker 2.50

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 your subscription saves $1.00
toward the purchasc price of any of the above
publications.

Just add $1.00 to 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
year’s subscription to RADI0 ENGINEERING and
the book (postpaid) by return mail.

wwWwW americanradiohistorv com
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MANUFACTURERS
JOBBERS and DEALERS:

T HE manufacturer and jobber will find the United Scientific. type UXB
Condenser, capable of solving every condenser problem. Jobbers and
dealers can make money stocking this universal precision instrument.
which is adaptable to ANY circuit. It can be mounted for all sorts of
dri\'es a’]d ganged il] al]'v nun]ber.

Characteristics:
1, Patent leveled brass rotor stator.
2. Precision spacing that assures accurate calibration,
3. Removable shaft can be adjusted to any desired length. Adapt-
able to ganging in any number.
4. Universal mounting permits clockwise sr counter clockwise rota-
tion. Provided with integral frame lugs for sub-panel mountinz.

5. Modified straight-line frequency curve to take care of present
day broadcasting wavebands.

UNITED This new condenser is made in .00035 and .0005 sizes. Nay be had i

SCIENTIFIC single. double. triple and quadruple models. The extremely low price of

this quality instrument is another reason why you should use it.

TYPE UXB Make further Inquiries TODAY

LABORATORIES, Inc.,
New York City

UNITED SCIENTIFIC
80-82 Fourth Avenue

Branch Offices
C!licglgo . St. Louis Boston Philadelphia
Cincinnati Los Angeles Minneapolis San Francisco

Canadian Offices: London, Ontario.

/ ——
WASAMPE;
M‘M

b |

=

Use A Milliammeter

A sensitive milliammeter in series with the plates
{or indicating the current in these circuits and the power oi
the tubes, or in the grid circunit for showing the grid current

flowing, is the hest means of observing the operating condi- Pattern No. 135
tion of a radio set. —Milliammeter
LY - - eqqe . . s ‘ 3 1114 -
I'he Jewell Pattern No. 135 Milliammeter s a Pattern_No. 135 Milliam
. R e i meter 0-300 milliamperes. It 1
2-inch round moving coil instrument for the set owner that available in other ranges of 10,
. . . o . - . . [ 25 4 3 HIE
will indicate the conditions given above, and will make an 15, 25, 50, 80. 100 or 300 milli
. o ; . i K X amperes.  The two-inch diameter
attractive addition to any set.  Used in connection with the case is black enameled and encloses
Jewell Pattern No. 1353-13 Voltmeter, which is the same size a fine D'Arsonval moving ol
. . . R type  movement, having  silvered
and appearance, it tells at a glance just when the filament parts and cquipped  with a zero

adjuster. The scale is silver etehed
with black characters. .\ special
o C 5 ~ . - mounting  arrangenent  mases it
\Write for Radio Instrument Catalog No. 15-C casy to mount

voltage is at the proper value to give maximum set efficiency

Jewell Electrical Instrument Co.
1650 IF alnut Street - Chicago

%27 Years Making Good Instruments”

wwWwW americanradiohistorvy com
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EBY NATIONAL
TONE FILTER

SOCKETS

Fhe new and improved Ely Socket has 3 Big A Power-Tube Output Unit—as recommended

Features that lift it head and shoulders ahove its for use by R.C.A. and other makers of power
competitors, tubesI and by loud-speaker manufacturers uni-
1. Contact —a 3 point wiping spring contact the Z;;?e:,);ﬂ‘ C(}?‘:atrnsd;h:::nea;gd l.';\;g:n;a%a:ét%
full length of the prong. The contact prongs set without tools, ’phone cord being provided
are snugly enclosed by the material of which with each Tone Filter for this purpose. Pro-
the socket is moulded.  The prongs cannot tects speaker and improves tone.
spread. Price, complete, with 5 ft. cord, $7.00.
2. Appearance — moulded in Phenolic  material Price, without cord, $6.50.
with a beautiful stipple finish —the top the
exact size of tube hase. Small, heautiful and NATIONAL €O, INC., W. A. Ready, Pres. Malden, Mass.
completely contained. Send for Pamphlet E-8

3. Unique Design — easily mounted. either above
or helow  Bakelite, metal or wood.  ONE
UNIVERSAL MODEL.

Universal Mounting

WIRE —

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

By drilling 6 holes in Bakelite panel. subpancl MAGNET (Cotton or Silk).

wiring i~ possible although the new Eby Socket

itself is mounted on top of the panel. JOhn A. Roebling Son’s CO.
_ (.' %J 'T T »Ij Trenton, N. J.
7| @QL Anp .
| | Announcing!
& &

1 big hole and 2 small holes only are necessary New Slze Tapper

for an casy suhp:n.wl assembly on cither Bakelite Users of the No. 1—1j-inch anacity
or metal panels with the new Eby Socket. Etteco Hirh Speed Tapping Attachment

- will welcome the announcement of this
s New Size Ettco—the No. 2,—capacity
i ,

For wwood it is only wecessary to drill 2
holes to mount the newe Eby Socket, The
contact fronas bend over and are wired on

up to 3¢-inch.
Ettco Tappers eliminate tap breakage,
whatever the cause. A “green™ operator

! f el L can bang the bottom of a tapped hole
of of the pone “Sensitive as using an Ettco and still not break the
‘uur Finger tap—he has no friction to adjust.
ips. " Where Ettco Tappers have been in-
The H. H. EBY MFG- CO., Inc. stalled tap breakage has been climin-
. . No. | Ettco Tapper — capacity ated and production inereased 100 to

4710 Stenton Ave., Philadelphia, Pa. Ya-inch. e

Makers of the Famous EBY Binding Posts

No. 2 Ettco Tapper — capacity Try an ETTCO TAPPER for ten DAYS
%-inch. No obligation for the Trial.

Eastern Tube & Tool Co., Inc. skoddivn, nv

wwWwW americanradiohistorvy com
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¥

AMPLION

ANNOUNCES

Balanced Armature
Units — for air-
column or Cone

- 1
-]

o ——— el

embody many impressive
new features 1o insure
quality in any sel.

B.A.1. Moving Armature
Unit 8 11/16" x 83 5/16".

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

2. Straight bar magnets—the most efficient
type of construction.

3. Armature pivotted sturdily to insure per-
manent efficiency.

1 Our Engincering Staff is akeays at
the disposal of Set Manufacturers.

THE AMPLION CORPORATION OF AMERICA
531-335 West 37th Street, New York City

=

Gas filled

If they are not better you
don’t pay — Prove it to
yourself — and do it now —

It is called Supertheon

Member of the Radio Federation, Inc,

85 Mil—Rectifier

SUPERTRON MrG. Co., Hoboken, N. J.

Cardwell Condensers

“THE STANDARD OF COMPARISON?”

81 Prospect Street, Brooklyn, New York

b e o e S i~ s e

- b

P s

SHIELDING

TERMINALS—ANGLES—DIES

METAL STAMPINGS (®

TO ORDER
Bl

©)
38

Our Battery of Automatic

Presses assures quick serv:

ice—economy in cost—
engineering accuracy.
MAY WE QUOTE YOU
ON YOUR WORK?

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

=]

a 12

Take out months

outlet for your products.

over 05 different countries

disposal.

ment.

Call. write or wire.

for you.

18 Beekman St.,

Our entire equipment

Mr. Manufacturer!

insurance

policy and secure an even 12 months

We have customers well distributed

at vour

Make our office your Export Depart-

and

competent export staff is at your service.
We shall be glad

to tell who we are and what we can do

Radio Manufacturers Export Co.
New York. N. Y.

-l

b e e

" -
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- Buyers Directory of Equipment and Apparatus |

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

Addresses of companies listed below, can be found in their advertisements—see

Address Readers’

S

ADAPTERS:
BRakelite Corp,
Carter Radio Co.

AERIALS, LAMPSOCKLET:
Dubilier Condenser Corp.

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

AMI'LIFIERS, RESISTANCE:
Amseo Produets. Ine.
De Jur I'reducts Co.
Electrie-Motive Eng. Co.
Polymet Mfgz. Co.

ARRESTERS, LIGHTNING:
Bakelite Corp,
De Jur Produets Co.
Jewell Elee. Inst. Co.

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

BATTERIES, DRY;
National Carbon Co.

BINDING POSTS;
Bakelite Corp.
Eby, II. H. Mfg.
X-L Radio Labs.

Co.

BRACKETS, ANGLE:
Zierick Machlne Wks,

BRACKETS, SUBI'ANEL:
Bruno Radio Corp.

BRASS:

Copper
Ass'n.

and Brass Research

CHOKES, AUDIO FREQUENCY:

Irvington Varnish and In-
sulator Co.

Natienal Co.

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

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

sulator Co.
Modern Elec. Mfg.
National Co.

and In-

Co.

CLAMD'S, GROUND:
Aurora Eleetric Co.

CLIFS, SI'RINGS:
Aurora Eleetric Co.

COILS, CHOKE:
Dudlo Mfg. Co.

CO1LS, IMPEDANCE:
Dudlo Mfg. Co.

COULS, INDUCTANCE:
Aero Products. Inc.
iruno Radio Corp.
Hammarlund Mfg. Co.

Irvington Varnish and
sulator Co.

National Co.
Silver Marshall, Inc.

In-

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

sulator Co,

and In-
COILS, RETARD:
Aero Products Co,
Hammarlund Mfz, Co.

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

COILS, TRANSFORMER:
Dudle Mfg. Co.

Irvington  Varnish
sulator Co.

and

CONDENSERS, BY-I"ASS:
(‘oncourse Elec. Co.
Dubilier Condenser Corp.
Glohbe Art Co.

Polymet Mfg. Corp.

CONDENSERS, FILTER:
Concourse Elec. Co.
Dubilier Condenser Corp.
Globe Art Co.

Polymet Mfg. Co.

CONDENSERS, FIXED:
Amseo Produets. Ine.
Cardwell, Allen D., Mfg. Co.
Concourse Elee. Co.
Dubilier Condenser Corp.
Electrad. Inc.

Globe Art Co.
Micamold (Co.

Polymet Mfg. Corp.

CONDENSERS, MIDGET:
Amsco Products. Inc.
Cardwell, Allen D, Mfg, Co.
Hammarlund Mfg. Co.

CONDENSERS, MULTIPLE:
Amsco I’roducts. Inc.
Cardwell, Allen D, Mfg. Co.
Hammarlund Mfg. Co.

United Sclentific Laboratories.
Wireless Radio Co.

CONDENSERS, FIXED TRANS-

MITTING:
Dubilier Condenser Corp.
CONDENSERS, VARIABLE

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

CONDENSERS. VARIABLE:
Amsco Products. Inc.
Bruno Radio Corp.
Cardwell, Allen D. Mfg. Co.
Hfammarlund Mfg. Co.
National Co.

Silver Marshall, Inc.

IMPEDANCE

United Seientific Laboratories
Wireless Radio Co.
X-L Radie Labhoratories.

CONNECTORS:
Saturn Mfg. & Sales Co.

CONTROLS, ILLUMINATLED:
Martin-Copeland Co.
National Co.

COI'rER:
Copper &
Ass'n,
CURRENT CONTROLS, AUTO-
MATIC:
tadiall Co.

DIALS:
Bakelite Corp.
Bruno Radio Corp.
by, . H. Mfz. Co.
General Plastics. Inc.
Martin-Copeland Co.
Natienal Co.

Brass  Research

DBIALS, VERNIER:
Martin-Copeland Co.
Natlonal Co.

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

National Co.
I'aragon Electrie Co.
Silver Marshall, Inec.

ELIMINATORS, UNITS
Dongan Elec. Mfg. Co.
I'aragon Electric Co.

FILAMENT CONTROLS, AUTO-

MATIC:
Radiall Co.

I'OIL:

U. 8. Foil Co.

GALVANOMETERS:

Jewell Elec. Inst. Co.

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

HEAD SETS:
Bakelite Corp.

HORNS, MOLDED:
Bakelite Corp.

UNITS,

FOR:

TUNEYD
DOUBLE:

Ford Rudio and Mica Corp,

K. . Radio Laboratories.

Muter Leslie Co.

I'aragon Electrie Co.

INDUCTANCES, TRANSMIT-
NG:

(N
Aero Products, Inc.

INSTRUMENTS, ELECTRICAL:
Jewell Elee. Inst. Co.

INSULATION, MOULDED:
Bakelite Corp,

General Plastics. Inc.
Westinglionse Elee. Mfx. Co.

JACKS:
Aurora Elee. Co.
Carter Radio Co.
Electrad. Ine.
Saturn Mfyr. & Sales Co.
Union Radio Co.

JACKS, TIP:
Carter Radin Co,
Union Radio Co.

KITS, LOUDSIPEAKER:
Engineers Service Co.

KITS, RECEIVER:

Allen Rogers Co.

Bruno Radio Corp.

Silver Marshall, Ine

United Scicntific Laboratories.

(Pierce-Aero)

KITS, SHORT WAVE:

Aero Products, Inc.

KITS, TESTING:
Jewell Elec. Inst. Co.

KITS, TRANSMITTING:
Aero Products, Ine.
KNOBS:
Bakelite Corp.
LACQUER:
Egyptian Lacquer Co.
Zapon Co.. The
LABORATORIES:
Electrical Testing Laba.

LEAD-INS:
Mucher. J. J.

LOCK WASHERS:
Shakeproof Lock Washer Co.

LUGS:
Mucher, J. J.
Zlerick Machine Wks.

MAGNETS, SPEAKER:
Bullens, D, K. Co.

METERS:
Jewell Klee. Inst. Co.
Westinghouse Elec. & Mfg. Co.

MOUNTINGS, RESISTANCE:
Mucher. J. J.
NAME PLATES:
Crown Name Plate & Mfg. Co.
NUTsS:
Shakeproof Loek Washer Co.
PANELS, COMPOSITION ;
Bakelite Corp.
Westinghouse Elec. & Mfg. Co.
PANELS, METAL:
Crowe Nameplate Co.
PAI'ER, CONE SPEAKER:
Seymour Co.
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Radio Engincoring,

PLUGS:
Bakelite Corp.
Carter Radio Co.
Die Jur Products Co.
Polymet Mfg. Co.
Saturn Mfx. & Sales Co.
Yaxlexy Mfg, Co.

PFOTENTIOMETERS:

Amsco Producets, Inc.

Carter Radio Co.

Electrad, Ine.

Federal Radio Corp.
Micameld Co.

United Scientifie Laboratories,
Ward Leonard Electrie Co.
RESISTANCES, FIXED:

Amsco Products. Inc.

Carter Radio Co.

De Jur Produets Co.
Electrwl, lne,

Muter, Leslic F.. Co,
Llectro-Motive Eng. Corp.
International Resistance Corp.
Lyneh, arthur H. Co.
Micamold Co.

Polymet Mfg. Corp.

Ward Leonard Eleetrie Co.

RESISTANCES, VARIABLE
American Mechanieal Labs.
Amsco Produets. Inc,
Carter Radio Co.

De Jur Prodanets Co.
Elcetrad. 1lne.

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

Ward Leonard BElectrie Co.

RHEOSTATS:
Amsco Products,
Carter Radio Co.
De Jur Produets Co.

P'olymet Mfg. Corp.
United Scientific Laboratories.
Wircless Radio Co.

SETS, RECELIVING:
Unlted Scientific Laboratories.

METAL:
Brass

Ine.

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

SOCKETS, TUBE:
Amsco Products.
Bakelite Corp.
Eby, H. I1. Mfg. Co.
Saturn Mfg. & Sales Co.
Yuxley Mtg. Co,

Research

Ine.

SOLDER:
Chicago Solder Co.
Westinghouse iSlee.

(Kester).
& Mfg.
SIPEAKERS:
Ampllon Corp. of America.
Engineers Nervice Co.
STAMIP'INGS, METAL:
Zierick Macline Wks,

STRII'S, BINDING PI'OST:
X-L Radio Laboratories.
SUBI"ANELS:
Pakelite Co.
Westinghouse Flee. & Mfg. Co.
SWITCHES
Aurora Eleetrie Co.
Carter Radio Co.
Saturn Mtz & Sales Co.
Yaxley Mfg. Co.
TESTERS, B-ELIMINATOR:
Jewell Eleetrical Inst. Co.

TESTERS, TUBE:
Jdewell Elee. Inst. Co.

TESTING INSTRUMENTS:
Tewell Elee. Inst. Co,

Westinghouse Elee. & Mfg. Co.

Vugusl,

Co.

19.2%

TESTING KITS:
Jewell Elee. Inst. Co.

TESTING LABORATORIES:
Electrical Testing Labs,

TRANSFORMERS, AUDI1O:
Dongan Elec. Mfg. Co.
Federal Radio Corp.

Ford Radio and Mica Corp
1liler Audio Co.

K. 1. Radio Laboratories.
Muter, Leslie I Co,
I'aragon Elee. Co.

Kadinrt Laboratories Co.

Kilver Marshall, Ine.

Walker, Geo. W. Co.

Wireless Radio Co.

TRANSFORMERS., DB-ELIMIN-
ATOR:
lengan Elee. Mfg. Co.

Ford Radio sl Mieca Corp.

Hiler Audio Co.

K. 1I. Radio Laboratories.

I'aragon Elee, Co.

Silver Marshail, Ine,
TRANSFOR

HEATI
Dongan Elece.

8, FILAMENT

Mfgz. Co,

TRANSFORMERS, OUTIPUT:
Dongan Elee. Mfg. Co.
TRANSFORMERS, I'OWER:
Dongan Elee. Mfg. Co.
Hiler Audio Co.
National Co.

Silver Marshall, Inc,

TRANSFORMERS, R. F.,
TUNED:

Cardwell, Allen D, Mfg. Co.

TllA\\l'OR\ll-‘llﬁ R. F.,
TU

UN-

Dulnlicr Condenser Corp.
TUBES, RECTIFIER:
Universal Elee. Lawp Co.

TUBES, VACUUM:

Supertron Co.

Universal Eleetrie Lamp Co.
UNITS, SPEAKER:

Amplion Corp. of America.

VARNISH INSULATING:
Irvington Varnish and
sulator Co.
VOLTMETERS, A. C.;
Jewell Elee. Inst. Co.
Westinghouse Elee, & Mfg. Co.

In-

VOL I"ll‘ TER, D, C.:
. Inxst. Co,
W (,\IlllLll()ll.\L‘ Elee. & Mig.

WASHERS:
Shakeproof Lock Washer Co.

WIRE, ANT
Acme Wire Co.
Dudio Mfg. Corp.
Roebling, J. A., Sons, Co.
WIRE, BARE COPPrER:
Acuie Wire Co.
Dudle Mfg. Co.
Rocebling, J. A.. Sons, Co.

WIRE, COTTON COVERED:
Avine Wire Co,
Dudlo Mfgs Corp.

WIRE. ENAMELED COI'’ER:
budle Mfg, Corp.

ENNA

WIRE, EITZENDRANIT:
Acwue Wire Co,
Dudlo Mfg. Corp.

WIRE, I'IGTAIL:
Dudlo Mfg. Corp.

WIRE, SILK COVERED:
Dudlo Mfg. Corp.

WIRE, TINNED COrPER:
Aeme Wire Co.
Dudlo Mfg, Cern.
Rocbling, J. A.. Sons. Co.

Co.
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Metallized Grid Leak
or Resistor
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To Tell the!
World Again.

Bakelite Molded
Condenser

Pure Metal Grid
Leak or Resistor

Polytrols
Tube Ballasts

Metal Base Rheo-
stats and Potentio-
meters
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AGA[N the adver-
tising of the Polymet
Manufacturing Corpo-
ration will tell the
world of the high qual-
ity and dependability
of Polymet Products.
This national advertis-
ing begins with the
September issues of
the leading trade and
fan papers thruout the
country and will be run
in conjunction with a
very comprehensive
newspaper campaign
to continue thru the
entire selling season.
Live deaslers are now
stocking Polymet Prod-
ucts. They are the
staples of the industry.
Don't neglect these
staples—they bring
customers to your
store.
Send  for our latest
catalog which inclides
several of  the most
popular porcer  cir-
cuils.

Polymet

Manufacturing Corp.
599 Broadway, N. Y.

POLYMET PRODUCTS
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Interchangeable

Coil No. 0

A new cnil for use in the AERO
Interchangeable Low \Wave Tuner

Range can be

bt
Code No. INT.S

condenser.

performance!

AERO PRODUCTS, Inc.

Dept. 17

NEW AERO COILS

that you should know about!

Kit. Range 13 to 29.4 meters.
This is the most efficient induct- ;
ance for this low barrel. Price,
$4.00 Code No. INT.0
Interchangeable

Coil No. 5

Normal range 235 to 550 meters.
increased
meters by using  .0001

fixed condenser across the rotar
and stator of the .00014 wvariable
This covers Airplane
to Airplane, Land to Airplane. and Ship to Shore (Great
Lakes, Atlantic and Pacific Oceans) bands. Price..$4.00

Be sure to specify AERO Coils for best inductance coil

1772 Wilson Ave., Chicago, Ill.

to 725
Sangamo

b e O . . e B O

1927

Padio Engincering, August,

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 25¢ postpaid.

AMSCO PRODUCTS. INC.
Broome & Lafayette Streets
New York City

INDEX OF ADVERTISERS

A PAGE
Acero Produets, Ine ~O4
Allied Engineering Institute ..... NNT
American Mechan, Labs...Back Cover
Amplion Corp. of Ameriea........ ~91
Amseo Produets, Incoooooooeoas, RO+
Aurora Eleetrie Coonanone. 805
B
Bakelite Corp. ovoevnniiiia, NGO
juyers Directory ......... ..., N2-803
¢
Cardwell Allen D, M{y, Corp..... 8091
Chicago Solder Co oo, =6
D
Pe Jur Produets Co..veyenee., S8

Dongan Elee. Mfg. Co.
Inside Back Cover

Dudlo Mfg. Coovoivnnviiniianne, S49
B

Eastern Tube & Tool Co........ .. 890

Eby, II. I1. Mfg. Co

Egyptian Lacquer Co...ovionl ...

Llectrad, Inc. .........

Electrical Testing Labs........... 883

G PAGE

Generat Plasties, Incoooooooo.. .. =51
11

Hammarlund Mfg Co

Hardwick-Field Co. ..., b

Hiler Audio Co, oo oo, N %
J

Jewell Elee. Inst. Cooo,ooooa,,, S84
K

IL-TL Radio Laboratories ... .. .. bty
L

Lyneh, Arthur ... .. ..., 805
M

Muter, Lexlie . Co..o..ooloaL. .. 883
N

National Co,. Incooo....oo.. ..., 890
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Polymet Mfg. Corp............... S9!
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wwwW americanradiohistorvy com

R PAGE
Radiall Corp. ..o ... =095
Roebling, J. A, Son's Co...oaen. .. 8O0
N
Neymour Paper Coo............. NS
Shakeproof Lock Washer Co... ., piTH
Supertron Mfg, Co...o...o..o..... S91
U
United Seifentitic Labs., .., ...... 880
United States Foil Co......., .. 8495
W
Ward Leonard Electric Co........

Inside Frout Cover

X
X-L Radio Labs................. 895

7z

Zapon Co. ..ooiiiiiiiiiiia..., &83
Zievick, F. . Mach. Wks 891


www.americanradiohistory.com

Radio Enginecring, August, 1927

The LOGICAL
Filament
Control

TE—\

The "SELF-ADJUSTING" Rheostar

AMPERITE is not a fixed resistar or so-termed filament
ballast. It is the only self-variable tube filament control-
insuring just the proper filament current for each and every
tube automatically. Does away with all rheostats on panel.
Simplifies wiring and operation. Precludes tube damage from
under or excessive A" current, increasing tube life and
tube performance.

always guaranteeing maximum
It is therefore indispensable.
e co-operate with dealers and custom builders.

CED— o,
ARadiall Company”
50 Franklin St., New York, N. Y.

\.

TINFOIL

FOR CONDENSERS

All grades of

TIN FOIL
LEAD FOIL
COMPOSITION FOIL
ALUMINUM FOIL

UNITED STATES FOIL CO.
LOUISVILLE - - KENTUCKY

aEmsmrEEEeee e e———

e e )

X-L PRODUCTS

o

O

. Tune ouickiy—adjust accurately
—eliminate distracting noises—

- get correct tube oscillation—with

X-L VARIO DENSERS in your

Pep Up
Your Set
Model "'N"'

Vario
Denser

cireuit.

Designers of all latest and best circuits
specify and endorse,

MODEL "N \lkmmeler adjustment easily
Yol issures exact oscillation con n

tuned  radiv  frequeney  cireuits, trody e,

Ituberts  2-tube, Hrowning-Drake, Silve l\nock-

. et Capacity range 1.8 to 20 M.
Price $1.00

MODEL *G"—Ohtains the proper grid capacity on

- Cockaday cireuit filter and intermediate fre-
quEney  tuting m supel-tieterodyne amd  positive urid biag in

all ets.  Capacily range, Model G-1 .90002 to .0001 Mrd.
Model G-3 .0001 to 0005 Mfd. Model G-10 .0003 to .00l
Mtd.  Price cach with grid clips, $1.50.

X.L PUSH POST -Vibrations will not loosen. releues in-
stantly. ce each 15¢
Also In strip of 7 on black panel marked in white. Prlce $1.50
FREE wmnn diagrams showing use of X-L units in the
new LOFTIN-WHITE constant conDled radio frequeney cir
cuit, and in other popular hook-ups. d for yours today.

X-L RADIO LABORATORIES *,cice" 4

CHICAGO. 1.

LJRiDI{}\

Contract work for Manufacturers
All types of jacks, switches, lead-.ins with switch,
indoor aerials, grid leak mountings and prongs.
Dealers and Jobbers—An attractive Proposition awaits

you.
AURORA ELECTRIC CO.
Main Office and Factory Chicago Representative
14.18 Dunham Place. Brooklym, N. Y. Aaren. Siedman Co., 32 Randolph St. I
- =

s — e E s .-
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Magnaformer

Set Bullders, be first —

send NOW for the NEW

Magnaformer -8 Hook-

up. The Lommnnder -ine

Chief of 19 ircuits,

Now _being feamred mn

the Radio Magazines.

The very last word in Res

ceivers. Two years aliea

of field in Design and

Performance. Amazing tone qual

ity. A fiend for distance. Double

amplitication each F. stage. A world of vol-

ume. No interference, Its equal has never been

achieved. A beautiful looking job. Easy to build.

Just the set to build for yourself or for others.

lull size circuit blue A""" and NOVEIL wir.
, com

o Insteuctions and detafled
- r, the perfect W 'e‘l'nnl(orm o t"t.
'"” v the a er sent at once
oo ane, SEND NovJ' -

RADIART uaounom:s comPANY
198, Le Saite S4reel Dept. |16,

|
RESISTORS

Lynch Heavy Duty Resistors are Type P’ heavy duty resistors.
co‘nstervalt;vel¥ fra}‘e_d to dinsure wire-wound on porcelain, are
satety. roof of this was demon- q i i

strated at the Raytheon Labora- designed for use in power cir-
tories when a heavy duty resistor CUits where the use of high
rated at 10 Watts withstood suc- Vvoltages makes ordinary re-
cessfully a 500 Watt test. sistors impractical.

There s o Suttuble Lynch Resistor for every resistance need.

I The Complete Resistance
1 ine

Chicaro

ARTHUR H. LYNCH, Inc.

General Motors Bidg., 1775 Broadway., at 57th St.. New York, N. Y.

D

LACQUERS

FOR THE

RADIO INDUSTRY

The Egyptian Lacquer Manufacturing Co.
Dept R.E.

90 West St., New York City

b -

ALhAMBRA

The Standard Cone Speaker Paper

ALIITAMBIRA
I'APER  wives A
SOLUTELY NI
FORM RESNON-
ANCE. It has no
resonance point  of
its  own, Inst  as
the « er Qs
supre radio
rvproduulon soalso
is ALITAMBRA
supreme in jmparl
ing the utmost in
tone quality.

Cone speaker manufac-
furers  are invited to
commnnicate  with us
concerning their require-
ments for the coming
season. ALUAMBRA is
furnished in sheets suit-
able for cone speakers of
13 inches to 36 inches
diameter—snecial sizes to
order. Prompt shipment
guaranteed.

The SEYMOUR Co.

323 W. 16th St.  30'% Grtributers f  New York City

www americanradiohistorv com
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The right flux for radio bsny e L a C ael o

can make a manufacturer SHAKEPROOF

The wrong flux Lock Washers and
can quickly break him Lug Terminals

Tangleproof — Multiple Locking — Spreadproof —

After costly experiments scores of That's SHAKEPROOF!
radio .manufacturers have fouqd Production men like this lock washer with the Twisted
there is but one safe flux for radio Teeth because it speeds up their work and lowers

soldering—rosin. costs.

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-

. . N N Lype 1)
ticles) as will the sticky organic External

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- [i7EEl
duced. Moisture plus chlorides direct fnterna
a slow but determined corrosive at- L9
tack upon supporting metals. Such
slow corrosion in wiring causes a

steadily increasing resistance to the T;;‘ s

flow of electrical energy. | Countersunk
Kester Rosin-Core Radio Solder

scientifically combines radio’s | A LOCR WaSher al‘ld '

premier flux, rosin, with a solder - -
alloy of unvarying quality. The use Lllg Tel‘mlnal m Olle ®
of Kester Radio Solder furnishes

the user with a means of accomp- Shakeproof Locking Lug Terminals have the same

lishing safer, faster and cleaner set Twisted Teeth as Shakeproof Lock Washers. A lock
wiring. washer and lug terminal in one, th:ey eliminate one
Manufacturers using Kester assembly and prevent loose connections.

Rosin-Core Solder are assured that

no part of their production will w
everbe returned or fall into discard Type 20064
through the corrosive and con- Eis iR inged
ductive action of a chloride flux. Nos. 4 and

SCrews.
Our experimental and research laboratory has assisted many

manufacturers in the solving of their soldering problems. A post
card will bring you further "information without obligation.

}

Type 2008
Flat, with one
hole. Made to fit
Nos. 6. 8 and 10
screws.

D

Type 20061
Either flat or
with  45° bend
from center, with
two holes.

Just drop us a card and we will gladly forward
free samples for your convincing shop test!

KEST gg_gQLDER SHAKEPROOF
Lock Washer Company

CHICAGO SOLDER COMPANY Division of llinois Tool Work
. i . R _S. A_ 1vision ol mois o0 orks
4224 Wrightwood Avenue, Chicago, U 2511 North Keeler Avenue Chicago, Illinois

Originators and
World’s Largest Manufacturers of Self-fluxing Solder _

WitLiams Press, Ixc, W YORK~——A |

i
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Power Transformer
No. 3591
Used with 350--400 m.a.
rectihier tubes, making
a thoroughly satisfac
tory and Ppractical
ABCeliminator
Specify make of tube
you will use.
$15 list

Choke No. 3584
Used together wih
above transformer and
350 400 m.a. rectifier

tubes
$15 list

FANS—SET BUILDERS

You can secure immediate deliv
ery on the power parts shown
here. If your dealer cannot sup-
ply you send check or money
order to factory direct. Also
write for information on Trans-
formers for the new A C Filament
ubes.

=i B

Power Transformers
and Chokes—insist on
Dongan

[t's a “power year'—for the buying public and
the manufacturer. To the designer of sets it
resolves itself into a matter of the proper selec-

tion of type and design.

One thing you can be certain of—for all types
of A C and Rectifier Tubes, Dongan Power
Parts (transformers and chokes) are standard.
In fact Dongan laboratories helpsd to develop
several of the leading types. Whatever you
prefer you can secure Dongan Power Parts

designed for that particular type.

Send your specifications—or problems—to our
engineering department. For experimental
work or quantity production Dongan is in a
position to cooperate with you on all approved

types of Transformers and Chokes—now.

DONGAN ELECTRIC MANUFACTURING COMPANY

2995-3001 Franklin St.

DETROIT, MICHIGAN

wWwWWwW americanradiohistorv com
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JAWORD of CAUTION'
Certain unscrupilous
manifacturers are int-
ilating the CLAROSIAL
EBiery genuine Clarostat has
the nuiie stamped an the cuse

Manlucturers of Socket
Power Units and Recetter.
Engineers and Techmcians,
ar imited to discuss their
reststor problems with us

g
All of them are Clarostats — But their Jobs
are different, because —

Tea ~ A I BAY: ¥ | |
I N I LUULL

HERE is the baby member of the Clarostat family.

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

watts. Obviously, it cannot and will not do the
work of its larger brothers.
T -,pi— L AT A -
AN ) /\ 1)
.llj"fl l_'WN_IIl:,"_’

S THE oldest member of the Clarostat family,

the Standard type has become universally known
as the greatest variable resistor. This type has
countless applications, since it is obtainable in
various resistance ranges including extra low for
filament control, low for certain socket-power and re-
charger applications, and the universal range run-
ning from 200 to over 5 megohms in five complete
turns of its knob. The Standard type is a favorite
in B-eliminators, as a variable voltage control. It
is employed in receivers for all purposes from the
extreme of a variable grid leak of several megohms
to a volume control of a few thousund ohms. Its
current-carrying capacity is 20 watts.

'he HEAVY-DUT

N GENERAL appearance — and uite aside from
the Clarostat family resemblance—there is little
difference between the Standard and the Heavy-
Duty types. The latter, however, is a trifle deeper,
so as to provide greater current-carrying capacity.
It was mainly to provide a variable line voltage con-
trol that the Heavy-Duty type was introduced,
although it has many applications in receivers and
socket-power devices where heavy-duty conditions
are met. Itis available in various resistance ranges,
from the lowest for filament control. to the low
range for line-voltage control. The current-carry-
ing capacity is 25 watts.
la ab | N ) 4 1
[he POWER
THE big brother of the Clarostat family, for the
present at least, is the Power type, fully capable
of meeting present-day demands in electrified radio
sets and socket power devices. It is a Clarostat in
every sense —same design, same operation, same
knob — but on a giant scale. In the low range, this
type may be employed as a line voltage control, in
which event it does a real job unaided by supple-
mentary fixed resistances. It may be employed as
a filament current control in the case of series-
connected filaments supplied by a high-voltage
rectifier. It has many applications in radio trans-

mission and in broadcasting where real work must
be done. with a current-carrying capacity of 40 watts.

AMERICAN MECHANICAL LABORATORIES, INC

Specialists in. Variable Resistors
281-287 ANORTH [fIXTH STREET

BROOKLYN, N.Y.

LAROSTA
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