McGRAW-HILL

' PUBLISHING COMPANY, INC. Price 50 Cents
fs_*_‘; e P j = . AN WL - ) 1aal) JA..


www.americanradiohistory.com

AN

A~Turned and threaded stud for
steam shovel

B—Shaved and drilled insulator

¢c—Sawed, milled, drilled and
counterbored card guide

... in buying BakKelite-laminated, as in buying

paint, ready-to-use is often more convenient

You could mix your own paint, but with many
economical ready-mixed paints on the market
it may not be worth your time and trouble.

Similarly, you can buy Synthane Bakelite-
laminated sheets, rods and tubes from us and
machine them yourself or save time, trouble
and usually expense by letting us fabricate
parts for you.

Either way, you benefit by the use of Syn-
thane Bakelite-laminated in place of another
material. For Synthane is light in weight—
about half the weight of aluminum—dense,
hard, uniform, structurally strong, and non-
hygroscopic. It is resilient and absorbs noise

and vibration. It has a minimum cold flow.

It is one of the best of electrical insulators
with high dielectric strength, low dielectric
constant and low power factor.

Synthane has been found unusually effective
in combating corrosion. It strongly resists
many acids, salts, gases, solvents, petroleum
products and water.

Synthane combines these and many other
desirable properties to a degree seldom found
combined in any other single material.

For these reasons we believe you will find
Synthane well worth looking into just as did
the three widely different manufacturers for
whom we machined the parts at the left. We

invite you to send in your application today.

SHEETS « RODS « TUBES « FABRICATED PARTS « SILENT STABILIZED GEAR MATERIAL

SYNTHANE CORPORATION, OAKS, PENNSYLVANIA
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G-E TRANSMITTING TUBES
ENERAL ELECTRIC has pio-

neered the design and production
of radio tubes since 1913. Many of the

tanding advancements in the radio
lustry during this time are directly

~ traceable to vacuum tubes developed

in the G-E Research Laboratory.

All new G-E transmitters are equipped
with G-E transmitting tubes to assure
optimum performance. Be sure you get
the most from your present equipment
by specifying G-E. tubes whenever you
need replacements.

A coii)pleie listing of standard G-E
transmitting tube types for both ama-
teur and commercial applications is
~ now available.Get a copy through your
- dealer, or writedirecttoGeneral Electric.

This is the new G-E 1-kw
television picture trans-
mitter. On the opposite
page, the new G-E 1-kw
frequency-modulation
transmitter.

ENERAL ELECTRIC—whose Research Laboratory is the

home of many basic television developments—now offers
television broadcast equipment. Here is a new standard in high-
definition picture transmission.

Transmitters. tubes, studio and control-room equipment—all bear
the unmistakable mark of G-E radio engineering, of quality that
has meant top performance for more than 20 years.

Whether you examine the smart new styling or the most minute
detail of technical design, you will find this new apparatus built
to give satisfaction every step of the way.

Investigate G-E television through the nearest G-E sales office.

) QRRIAL @ LLCTR T e
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RECUENCY MODULATION

—radio &t its best—is now made
available with all its advantages
by Gene-al Electric’s five new fre-
quency-modulaticn transmitters.
Their output ratings range from
250 watts to 50 kilowatts.

Based on the system originated by

Major E. H. Armstrong, this out-
standing equlpment engineered by G.E. hits a
new high in high-fidelity broadcasting. Think of
it—distortion less tkan 1!/, per cent from 30 to
7500 cycles . . . less than 3 per cent up to
15,000 cycles! Almest complete freedom from
interference—both natural znd man-made—
throughout the service area!

The new G-E transmitters are marked not only
by superior performance, but by simplicity,
dependability, and economy of operation as
well. Look into the edvanatages which frequency-
modulation offers fo- your service area. General
Electric will gladly help you do so.

Look to G.E. for These R’nduo Produds,

Receivers—star.dard broadcast, frecpency-modulatlon. television, carryabouts,
- auto-radio, recard-players, radxo— ograph combmat;cns

Pre-tested Receiving Tubes

- Emergency Radio—for state and local pohce. pubhc utxhty and transit
companies, fire departments, ambuEnces. forest. servnce

Receiver and Tube Checkers
Radio for School Systems
Oscillographs for Television

Supplles—capacztors instruments, - transformers. w1re, insulation matenals
. (Mycalex and fased quartz), tube parts, crysta]s antennas, studlo equipment

'Carner-wrrent -Equipment—for telephore communication over power lines,
protective relaving, telemetering, -supervisory control and low-frequency
control of stree: lighting and water heaters

For further information on G-E radio, television, and frequency-modulation
equipment, and G-E transmitting tubes, contact the nearest G-E sales
office, or write to

General Electric, Radio and Television Department, Schenectady, N. Y.

LOOK TO G.E. IN RADIO, TELEVISION, AND FREQUENCY MODULATION
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-'"j' SMALL SCREW- §\\ LARGE SCREW-

SMALL DRIVER LARGE DRIVER

- THE WRONG WAY
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SMALL SCREW- ‘%\\\ LARGE SCREW-

DRIVER TOO LARGE

PHIL
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£
MACHINFBCREWS

DRIVER TOO SMALL |
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SHEET mfiu. SCREWS

Let’s get inside the recess of a Phillips Screw and find out
how thousands of manufacturers save money by using
Phillips Screws.

QUICKER ASSEMBLY
Note the many surfaces where driver contacts recess. More driving
power results — an easier, quicker job.

NO BURRS TO REMOVE ‘
Observe the flat surfacgsi No curves except at the rim. That —
together with the close»‘ﬁ&ﬂr; prevents burrs.

NO SPLIT HEADS H U
It took thousands of experiments to determine the angle of taper

utilizing maximum turning power without sacrificing strength.

REFINISHING COSTS SAVED
The recess keeps the driver from slipping. This saves accidents
and refinishing costs. Faster driving is perfectly safe.

PERFECT BALANCE — DRIVER AND SCREW SIZES

The driver should fill the recess to the outer edge — otherwise,
turning action is limited by driver size. Or, if the driver is too large,
you're apt to strip the fibre structure of wood or metal. That’s why
we have four sizes Phillips Drivers to cover all screw sizes (half as
many as for slotted screws). Two drivers handle sizes #5 to #16
(859, of all screws).

Try Phillips Screws in your plant. See how they cling to driver . .
drive straight automatically . . . drive home with much less effort
. . . provide much stronger assembly.

This booklet
will help
your plant
\ cut fastening

N il
‘\\ RECESSED %‘;Zii"é’s‘iéﬁ’,_
= o 1e8.

2 Address o 4
HEAD SCREWS firms ek

of the firms SRR SCREWS
below for free
)
woo?cuws

copy.
sé)l BoLTS

U. 8. Patents on Product and Methods Nos. 2,046,343; 2,046,887; 2,046,839; 2,046,840; 2,082,085 2,084,078; 2,084,079; 2,000,838,
Other Domestic and Foreign Batonts Aliowed and Pesding.

American Screw Co., Licensor, Providence, R.I., Corbin Screw Corporation, New Britain, Conn.  Pheoll Manufacturi\r’l‘; Company, Chicago, Illinois
a

Chandler Products Company, Euclid, Ohio
Continental Screw Co., New Bedford, Mass.

iT COSTS

4

The Lamson & Sessions Co., Cleveland, Ohio
National Screw & Mfg. Co., Cleveland, Ohio
Parker-Kalon Corporation, New York, N. Y.

LESS

Russell, Burdsall &
Scovill Manufacturing Co., Waterbury, Conn.
Shakeproof Lock Washer Co., Chicago, Il

TO USE PHILLIPS
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rd Bolt & Nut Co., Port Chester, N. Y.

SCREWS
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FROM THE FIRST MINUTE . . .

AS LONG AS YOU AREON THE AIR . . .

THIS LAPP CONDENSER
WILL DELIVER UNIFORM
PERFORMANCE...

There’s no need for compensating adjust-

ments while the condenser “warms up”

" p.“ K.

when a Lapp Gas-Filled unit is on the job.

T

Add these other real advantages: You get
your full power into the antenna—a single

porcelain bowl is the only loss-producing
dielectric in the unit; you save space—the
Lapp condenser packs into the same vol-
ume more capacitance for given voltage
than any other condecser; you’ll never have
a blow-out—the Lapo condenser has no
solid dielectric to pduncture; you’ll get
month-in and month-out service without
gas leak or cause for worry. And there you
have the reasons why more and more engi-

neers are replacing condensers in their cir-

sttt gt
it )i

cuits with Lapp Gas-Filled units—and are

A

specifying Lapp condznsers in new equip-
ment. Write for descriftive data.

A

i
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Fabricated Plate Performanée

out of a condenser that merely looks like an

*FP (Fabricated Plate)

ADE MARK
REG. U. 8. PAT. OFF.

*NOT etched construction

P. R. MALLORY & CO., Inc. * INDIANAPOLIS - INDIANA

CAPACITOR

No recent development has made a more vital
contribution to chassis design and generally im-
proved performance than the introduction of FP
(Fabricated Plate) Capacitors. They are con-
structed by a patented process that was perfected
after months of research and large investments
of time and money.

Fabricated Plate construction provides a 10 to 1
capacity ratio permitting extremely small size
without crowding or sacrificing any desirable
electrical characteristics. Assured chemical purity
and freedom from corrosion . . . low R. F. Impe-
dance . . . surge proof construction . .. these are
some of the features which caused leading manu-
facturers to welcome them so enthusiastically. FP
Capacitors in use as original equipment are well
on their way to the four million mark. Millions
more are already scheduled.

It was only natural that such widespread accep-
tance should cause FP Capacitors to be imitated in
appearance . . . so in your interests be sure you

specify genuine FP (Fabricated Plate) Capacitors.

P.R.MALLORY & CO.Inc.

A L L o R Cable Address—PELMALLO

December 1939 — ELECTRONICS
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4+ U.H.F . . . At the Rochester Fall
Meeting Ken Jarvis indulged in quite
a bit of speculation as to industry
trends and as to what the future had
in store for the radio industry. Unfor-
tunately he did not go into what the
ultra high frequencies might provide
in the way of new or improved serv-
ices. Present research is pushing back
the frontiers on the short waves at a
tremendous rate. Not only are ways
being developed for generating and
detecting power at frequencies in ex-
cess of 500 megacycles, but power in
considerable amounts will soon be
available.

Whatever happens to the present
excitement about frequency modula-
tion, it is certain that broadcasting will
drift more and more to the frequencies
of 40 megacycles and higher. Already,
frequency modulation had disproved
the theory that line-of-sight transmis-
sion is all that may be expected of the
high frequencies. Experiments con-
ducted by the Yankee Network indicate
that transmission ranges of 75 miles are
easily possible, and that within this
range service superior to that now
attained on standard broadcast waves
will be possible. Frequency modula-
tion, of course, offers the advantage
over amplitude modulation that all of
the power is being used all of the time
giving an effective increase in power
of four times. The signal-to-noise
ratio benefit seems to be about 20 db;
and it is possible that work being car-
ried out in one of the large laboratories
now will add another 20 db in favor of
frequency modulation.

At frequencies considerably higher
than 40 Mc the fact that frequency
modulation requires a bandwidth
larger than amplitude modulation will
be of relatively lesser importance.

A - signal-to-noise ratio increase of
40 db compared to amplitude modula-
tion must ultimately interest the tele-
phone companies. Crosstalk and noise
are the big bugaboos of carrier trans-
mission; and anything that will reduce

CROSS

TALK

either or both must have a profound
effect upon telephone research. It
might easily come about that economic
advantages could be effected by space
transmision compared to coaxial cable.
Such transmission would solve the
problem of the farmer who wants a
phone but is too far from telephone
wires. Pill box repeater stations, unat-
tended, would dot the country, stuck up
on poles where power is available, or if
necessary, battery powered. These re-
peater stations might have a range of
10 to 50 miles. Any farmer near
enough to one of these pill-box repeater
stations might be able to get his signals
into it and out of it purely by space
radio. Thus the expense of wires and
poles would be unnecessary. These re-
peater stations could radiate entertain-
ment as well as private conversation.

P. S. Ken Jarvis states that he did
mention the ultrahighs. This is true;
he spoke of the wave-guide type of
radiations in the 1000-3000 Mc region.

4+ AWARDS . . . Twelve outstanding
graduates of Columbia TUniversity
School of Engineering were awarded
medals for distinguished engineering
achievement at the University on
November 27. These awards are in
memory of Professor Thomas Egleston,
member of the Columbia faculty from
1863 to his death in 1900.

Three of these who received the first
awards are well known to the com-
munications industry. They are Ed-
win H. Armstrong, Gano Dunn, and
Irving Langmuir.

4+ STATISTICS . . . At the Septem-
ber Annual Convention of the I.R.E.
Julius Weinberger of the RCA License
Laboratory cited certain interesting
data on tube life, receiver production,
ete. Among other choice items of in-
terest is the faet that tube life has
been increasing steadily until the aver-
age tube in the average receiver gives
its owner about 6000 hours of useful
service. In 1924 the average life was
about 1.65 years, now is about 4% years

www americanradiohistorvy com

—Ilonger in fact than many of the sets
into which the tubes are placed.

A convenient and illuminating
method of estimating the cost of radio
tubes is to note that an ordinary in-
candescent lamp costs fifteen cents and
lasts a thousand hours; a radio tube
costs about ninety cents and lasts six
thousand hours.

Mr. Weinberger estimated the total
tube production for the current year to
run to about 94.8 millions of tubes, and
felt that in 1947 the annual production
would amount to approximately 142
millions.

Speaking of receiver production,
statistics seem to show that radios are
replaced about once in seven years.
Any expansion in the manufacture of
receivers during the next ten years will
probably come from a growth of the
secondary set market and for replace-
ment purposes. Our annual production
capacity should be geared to approxi-
mately seven to eight millions per
year. Ultimately, according to Mr.
Weinberger, there may be as many as
25 million secondary receivers in use
in this country. At the time of the
September meeting it was estimated
that an annual export market for five
to six hundred thousand sets would be
developed. Since that time, of course,
war has upset all calculations.

On the matter of television it was
stated that the low income groups
would not be interested in television for
quite a long time; but ultimately this
group would provide a secondary re-
placement market—those who replace
sound with sight.

4+RAZZ . . . At the Rochester Fall
Meeting Banquet, H. B. Richmond of
General Radio took apart in no un-
certain terms the antagonism _which
seems to have grown up between the
I.R.E. and the R.M.A. Between a
trade group, even one with an active
engineering division, and a purely
technical society there should be no
grudges, no working at cross purposes.


www.americanradiohistory.com

. i) g _— - 5 kTN 4 y ’ SR -

baoslg o aadul odt duider ot I dowsnzor saordgalot  moqu  d9oTe ohup ni boelnh

anidsuimulli boe  Jueinoaveos srmorevg I8l Juods soino v
" . Lo Y

Following two landing beams. on 94 and 100 Mc, this United Airlines test plane is be- .
ing landed "blind” at the Indiemapolis I{ifport during tests of equipment built for the
Civil Aeronautics Authority by the Interrational Telephone Development Company. By
keeping the cross-pointer meter (above, left) on center the pilot can reach the run-
way safely (above, right) even though the visibility is zero. The cover shows the
control equipment of the installation, which includes 16 transmitters in all.
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MODERN RADIO
PLANT PRACTICE

By HERBERT CHASE

MPORTANT as the design of

radio chasses and speakers is, it
avails little unless keyed into the
efficient production and assembly of
the components required. Much can
be learned, therefore, by a study of
such production and assembly in a
plant such as that of the Stromberg-
Carlson Telephone Manufacturing
Company, which is laid out primarily
for such operations and includes
highly efficient equipment besides
employing modern methods well
thought out by competent production
executives. Naturally, these methods
are in keeping and have much to do
with the high quality of product
manufactured. The same plant
handles production of telephone ap-
paratus which, far from interfering
with radio production, really con-
tributes to it not alone through the
skill developed by those employed but
in keeping them busy during seasons
when radio production is slack and
thus maintaining continuously a
well trained organization. Most tele-
phone work is done during the sea-
son when radio production is at a
minimum.

Although the plant has a large
department in which a considerable
proportion of the cabinets required

is produced, consideration is given
in this article only to chassis and
speaker production. In parallel with
this phonographs and record chang-
ing equipment are manufactured,
but they constitute only a small pro-
portion of total production.

As seen in the accompanying floor
plan, the plant includes offices along
the front and a freight siding with
a receiving and shipping platform
along the rear. It is all on one floor
except for a basement used for stor-
age and has about 14 acres of floor
area. All material entering the plant
passes over the receiving platform
and into storage rooms where it is
checked and issued, as required, to
fabricating departments occupying
the central area of the plant. As
fabrication proceeds, the parts move
toward the main assembly depart-
ment and are passed either directly
onto the assembly lines or into a
finished stock department whence
they are issued as needed in as-
sembly. The finished stock depart-
ment also handles such components
as are received from outside sup-
pliers ready fabricated, checking
them as necessary to insure that
they meet specifications.

Assembly is done on a progressive

nradiohi®s vl o

Closeup view of winding operation
in voice-coil production

basis in a large department at one
end of the plant and completed units,
after passing suitable tests, enter a
shipping department adjacent to the
siding. There is thus a general flow
from the receiving platform through
inspection, stock, fabricating, as-
sembly, testing and shipping depart-
ments back to the shipping platform,
making an orderly system and one
which contributes to efficiency.

Most heavy stock including sheet
steel and bar stock, enters a room
devoted to raw stock, some of it
being first cut into lengths or strips
such as are needed for later fabri-
cation, before being placed in racks.
The stock rocm is adjacent to the
press room where sheet metal is
formed and to the room marked
“Automatics” on the floor plan in
which secrew and similar machines
convert bar stock into screws, bolts
and similar forms, or perform other
initial machining. Standard screws,
nuts and bolts are purchased in fin-
ished form, but special screw ma-
chine products are mostly made on
the automatic machines.

Sheet steel for chassis Dbases,
brackets and similar parts, requisi-
tioned by the press department, is

Speaker cones are assembled on
rotating tables equipped with spe-
cial cementing fixtures


www.americanradiohistory.com

Diagram of main assembly floor.
The flow of work is from the store
room (1), to sub-assembly benches
(2), (4) and (5), to the main assem-
bly benches (8) and (9), to the align-
ing room (12), to cabinet asembly
(14), to final test (17) and to the
shipping department (18)

10
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Floor plan of the Stromberg-Carlson plant showing the locations
of the various departments. Those areas not marked are used
for telephone manufacturing

there cut to length or passed in strip
form directly through the blanking
dies in some presses and thence,
when required, through forming
dies, usually in adjacent presses,
issuing in a form for further fabri-
cation or for application of finishes.
Most parts, however, are first passed
through washing or degreasing
equipment in the adjacent finishing
room, but those requiring spot or
arc welding undergo these opera-
tions in another adjoining area be-
fore being japanned or plated. A
separate room next to the press room
is given over to finishing, one por-
tion of it being equipped with plat-
ing equipment and another to the
application and baking of organic
finishes. Chassis bases and several
smaller parts are cadmium plated to
afford a good surface for soldering
and to prevent corrosion in service
and a few exposed parts are plated
in other metals for decorative pur-
poses. Finishing is not confined, of
course, to stamped and other sheet
metal parts but includes some of
those coming from screw machines
and some produced by still other
means.

A large machine shop is provided
for fabricating certain types of parts
not adapted for production in stamp-
ing presses or screw machines, such
as coil cores and field frames. Some
riveting and some other assembly
work is done in the machine shop,
consequently only light assembly

operations need be done on the final
assembly lines. Next to the machine
shop is a tool room in which special
tools are produced and kept in re-
pair and a vault in which they are
stored when not in service. Adjacent
to the machine shop there is also
a department devoted to preparing
cords with plugs and terminals for
later attachment to chassis.

Coils required in the assembly of
the chassis are wound in a coil
winding department and are care-
fully tested there before being
passed to the adjacent assembly de-
partment. Special machines are pro-
vided for coil winding and special
equipment for inspecting and cali-
brating them is used. By these
means, among others, the manage-
ment facilitates the making of a
high-fidelity product upon which its
business has been built up. Next to
the winding and assembly depart-
ment there are built up for installa-
tion in the lower portion of certain
cabinets labyrinths forming a por-
tion of the sound reproducing sys-
tem. This assembly consists of non-
metallic sound absorbing sheets
fastened together largely by ad-
hesive strips.

In a second diagram showing the
assembly department on a larger
scale some details of the assembly
layout may be seen. Cabinets are
trucked into this department ready
to receive the assembled chasses, but
the latter and some of their elements

December 1939 — ELECTRONICS
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are built up from finished stock com-
ing either from the finished stock
room or directly from fabricating
departments, as already outlined. A
few operations which may be classed
as fabricating and much testing
work are done in the assembly de-
partment, but a large part of the
area is given over to assembly
benches and conveyors so laid out
as to facilitate an orderly flow to-
ward the final assembly into finished
products.

Racks and floor space for receiving
parts entering the assemblies are
provided at convenient points. Sub-
assemblies of such units as speakers,
terminal strips, variable condenser
wires and the like are built up at
side benches. One bench is devoted
to making up from ready-cut paper
segments the cones which form an
important part of the high-fidelity
speakers. This work is done in metal
jigs some of which are on rotating
dials and are arranged for clamping
the cone while the joint is cemented
and parts are fastened to it, one of
these being a paper collar supporting
a very light aluminum voice coil.
When assembled, the cone is sprayed
and when the lacquer is dry the cone
unit is assembled to a frame which
includes the impulse coil and its
core. This latter assembly is done
on benches between which there is
a belt conveyor which carries the
assemblies into a booth in which

they are tested and checked against
a standard before assembly
cabinets.

There are two main assembly

into

lines for chasses, each including a
double row of benches, one at each
side of a conveyor belt which ad-
vances the chassis when it is not
more convenient to pass it by hand
along the bench from station to sta-
tion. Assembly is done largely by
girls most of whom are seated along
the benches and are provided with
trays or tote boxes of the small
parts which they fasten into place,
often making one or more soldered
joints and using, for the most part,
electric soldering irons. Some motor
driven hand tools and some machines
for setting eyelets or tubular rivets
are placed along the lines, but most
of the work is done with pliers,
soldering irons, screw drivers and
similar small tools.

At some stations, special holding
fixtures project from the sides of the
benches and facilitate the particular
operations performed. When possi-
ble, duplicate chasses are run
through a given line in large batches
so that the operations are constantly
being duplicated, but as each of the
double benches may constitute a
separate line, four different chasses
for different models are readily pro-
duced simultaneously when condi-
tions require this. At the end of
each line, there are testing stations
at which different parts of the cir-
cuit are checked to make sure that
the assembly is properly done. Hav-
ing passed these tests, the com-
pleted chasses are placed on a short
roller conveyor which carries them
to a belt conveyor which, in turn
delivers them to an aligning room

in which oscillographs and other
test instruments are employed to
check over-all performance and
make such adjustments as may be
required to insure the desired qual-
ity of performance in service. The
aligning room includes several test-
ing stands, each of which has its
individual set of testing equipment
so that it can keep pace with the
assembly lines.

Following this test and adjust-
ment of the chassis, it is set on
one of two rcller conveyors along
which are a series of stations in
which the chassis, speaker and laby-
rinth are set or fastened in place
in the cabinet, the latter being taken
from an adjacent live storage area.
The second conveyor is for table
sets which do not include the laby-
rinth and, of course, are provided
with a smaller speaker. This com-
pletes the assembly and the cabinets
of console type, which are already
fastened to the base of a shipping
crate and now have all equipment in-
stalled. The radios are slid along the
floor and are passed through booths
in which final tests are conducted
and any required adjustments of the
assemblies are made. Similar tests
are made also on table models which
are handled on benches rather than
along the floor. The tests include
checks in actual reception of broad-
casts and are calculated to insure a
high quality of performance in the
hands of users. Having passed the
tests the completed product is
transferred into the adjacent ship-
ping department for packing.

The overall performance of each

receiver is checked and adjusted in

the aligning room. Several stations

are provided to keep pace with the
assembly line

Main assembly lines on which the

chasses are assembled. Each pair of

lines has a belt conveyor running
between them
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A NEW IGNITRON
FIRING CIRCUIT

By HANS KLEMPERER

Harrvard Unirersity

IDER fields of application of

the ignitron as a conversion
unit in rectifier circuits* could be
found if the thyratron could be elim-
inated from the ignitron starting
circuit. The thyratron, which
usually is connected in series with
the starter electrode® of the ignitron,
has the double function:

1. To suppress the reversed cur-
rent to the starter,

2. To interrupt the forward cur-
rent to the starter imme-
diately after the discharge in
the ignitron has been initi-
ated.

Evidently the thyratron is not the
final solution of the problem. It is
excellent in suppressing the reversed
current and in conducting, without
distortion and almost without loss,
the high starting peak current. But
tube life is limited under such peak
load conditions even if relatively
large and expensive tubes are used.
Thus ruggedness and durability,
specific advantages of the ignitron,
are lost. The function of interrupt-
ing the forward current to the
starter after pickup of the ignitron
requires a higher arc drop in the
thyratron than in the ignitron. In-
ert gas-filled thyratrons which would
meet this requirement have a poor
life. Therefore, as a simple way of
meeting the difficulty, two thyratrons
in series are very often used.

Attempts to replace the thyratron
in the ignitron starter circuit are
as old as the ignitron itself. Dry,
disk-type rectifiers and even pool-
type rectifiers with a holding arc
were used as well as rotating contact
devices, and circuits with saturated
iron. While the principle of many of
these attempts seems to be inferior
to the application of a thyratron, the
use of saturated iron appears prom-
ising. Of course, the connection of a
common peaking transformer is not
a solution, because the negative peak
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has to be suppressed, and a com-
bination with other rectifying means
makes the scheme expensive and un-
reliable. In this paper a different
solution is presented, based on the
superposition of ac and de in the
same winding of a saturated coil
which results in polarized, narrow,
high-current peaks, practically with-
out any reversed current.

The New Principle

The principle of the new circuit
is illustrated in Fig. 1. In (a) is
shown the saturated iron coil in
series with an ignitron starter sup-
plied by both an a-c and a d-c
source. Figure 1 (b) gives the iron
characteristic of the coil core and
(c) shows flux and current in the
coil with a sinusoidal voltage on its
terminals. With a d-c component
added to the original a-c in the coil
the flux varies from low saturation
in one direction to high saturation
in the other direction. Meanwhile
the current changes from low values
when there is no saturation to a
high peak during saturation. This
formation of a single-sided current-
peak resulting from the addition of
a-c and d-c components of coil mag-
netomotive force is illustrated in
(d). The coil current which is dis-
torted to polarized peaks in the des-
cribed manner flows through the
starter and causes the ignitron to
fire whenever the peak current
reaches the critical value. After
pickup of the discharge, an arc
burns to the holder of the starter as
long as the peak lasts. This is il-
lustrated in (e).

The method thus far described
takes care of ignitron firing and
subsequently of a short-time holding
of the exciter arc, providing suffi-
cient time for the main discharge to
develop reliably even under adverse
circumstances. However, a consider-
able residual current would be left
between the current peaks and would
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Fig. 1—Development of voltage
peaks from saturating co-e charac-
teristics

flow through the starter in the re-
verse direction unless it was can-
celled in some way. In the scheme
described this cancellation is ef-
fected by a superimposed direct cur-
rent. If, for instance, the d-c com-
ponent of the magnetizing current
would flow in a separate coil wind-
ing and not pass the starter, the
average value of the reversed starter
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The application of direct as well as alternating current to a saturable-

core reactor produces peaks of voltage suitable for controlling the firing

circuit of ignitron

rectifiers.

Theory and practice of the method

current would be considerable.
Therefore, the flow of the magne-
tizing dc is directed through the
starter in order to cancel the re-
versed current.

This cancellation cannot be abso-
lute because of the residual un-
dulatien and hysteresis distortion
of the reversed current. The current
that is left uncompensated flowing
between the peaks is called “in-be-
tween current” in this paper. It is
flowing in alternate directions, as
also visible from Fig. 1 (e), and is
measured oscillographically.

Tests were made with an ignitron,
the starter of which had a cold re-
sistance of 30 ohms, dropping to 20
ohms if 0.1 ampere were flowing
through it continuously. Using a
coil with a common silicon steel, the
dimensions of which are derived be-
low, the uncompensated reversed
current was about 1 ampere. By
applying the described method of
compensation, this reversed current
was reduced to an “in-between cur-
rent” of a few milliamperes in av-
erage. In addition to this “in-
between current” the starter has to
stand a “forward current” which
flows through it during ignition and
thereafter, parallel to the arc, as
long as the peak lasts. The sum of
both, the actual heating current of
the starter, was measured oscillo-
graphically and from resistance rise
of the starter, and was found to be
0.1 amperes in the described set-up.
So far experience does not indicate
that this “heating” current is harm-
ful to the starter, since ignitrons

Fig. 2—Six-phase ignitron rectifier
with saturating-core firing circuits

have operated in the circuit des-
cribed for hundreds of hours
without changing their character-
istics.

Practical Application

A practical diagram of a 6-phase
ignitron rectifier with saturated
coils to form starting current im-
pulses is shown in Fig. 2. The igni-

trons are connected in a 6-phase cir-
cuit, as a double-Y connection, for
example. A saturable coil and a
phase winding of an auxiliary 6-
phase transformer lie in series with
each starter. The static phase angle
between coil voltage and current
which appears from Fig. 1(¢) and
(d) is compensated by proper trans-
former connection. If continuous
phase control is desired, the trans-
former is built as a phase shifter,
for example a wound-rotor type in-
duction motor. The power required
is about 30 to 40 watts per phase.
Between the auxiliary transformer
neutral and common cathode connec-
tion of the ignitrons, a rectifier G is
arranged which should draw its
power (about 10 to 15 watts per
phase) from the common a-c¢ source.
A copper oxide type rectifier (Rec-
tox) is very convenient for that pur-
pose. The rectifier voltage is ad-
justed by a resistor R; the d-c side
of the rectifier is shunted by a ca-
pacitance C to by-pass the alternat-
ing current.

The connection of the d-¢ and a-c¢
components of the starter current
to the same power source has the ad-

vantage that with failing a-c supply
the de would stop automatically.
Otherwise, with de alone, the starters
would burn gut in a very short time.
Ignitron firing can be interrupted
by opening the d-c¢ supply; the high
a-c impedance of the coils that ex-
ists without d-¢c magnetization would
allow only a small fraction of an
ampere, ac, to pass (0.1 amperes in
the circuit analyzed below, where
the alternating voltage was 120
volts) which generally is not harm-
ful to the starter. However, much
more rapid control is secured by
directly connecting the starter lead
to the cathode of every individual
ignitron by means of relay contactas
or by a thyratron, for example. (10
volt drop of a thyratron is too low
to fire a starter). Such control does
not involve magnetic inertia, as does
the opening of the d-¢ circuit, and
therefore would be the right control
in connection with protection relays.

A practiczl value for the capaci-
tance shunt C is 25 uf which cor-
responds to about 100 ohms leading
impedance of the a-c by-pass. A
larger capacitance would involve the
danger of building up resonance
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Fig. 3 — Right, design data for
typical “peaking”’ coil based on
saturation at 23,000 gauss

lgnitron
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Fig. 4—Experimental rectifier circuit used by the author in testing the
“peaking coil” method. Coil designed by Fig. 3, experimental data in Fig. §

peaks with the coils if dc is removed
since, below saturation, the induc-
tance of the coils reaches about 1
henry, as shown below.

The design of a starter circuit of
the foregoing type and its complete
analysis is a graphical problem be-
cause it involves the magnetization
characteristic of the iron core of the
coil. Iron of the permalloy type
which shows high permeability at
low field strength and followed by a
sudden saturation, would be best
adapted to the purpose. Common
silicon steel transformer sheet was
used with excellent results in the ex-
periments and the following analysis
is based on such a transformer core.
It is expected that much sharper
peaks at lower power consumption
will be obtained with a permalloy
core.

The magnetization curve for the
iron core of the ‘“peaking” coil is
given in Fig. 3. It shows saturation
at about 23,000 gauss. The greatest
curvature occurs at 13,000 gauss,
corresponding to a field strength of
31 gilberts per cm (25 ampere turns
per cm). This is the proper range
for the d-c flux. The average igni-
tron starter® needs from 500 to 1000
watts (instantaneous) to start an
arc. In general the initiation of the
cathode spot is effected during a
very short time, but still it is ad-
visable to hold the excitation arc to
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the starter electrode for a some-
what longer time in order to facili-
tate the maintenance of the cathode
spot at low initial anode current (in-
ductive circuits). Considering this
additional power, 50 watts seems to
be a proper rating for the peaking
coil. With the heat dissipation fac-
tor = = 0.0015 watts/cm%/°C. and
permitting a temperature rise of
100°C, the heat dissipating surface
of the coil is

50

4 = 100 % 0.0015

= 333 c¢cm? or 52 square
inches

To obtain a coil with this surface
area an iron core of I = 15 em (av-
erage) length, on which n = 500
turns of wire are wound in a single
winding, is used. The ohmic re-
sistance of the winding at 20°C. is
6.5 ohms increasing to 9 ohms at
120°C. The field strength H = 31
gilberts per cm, referred to above, is
obtained by a direct current of

H X1

' T 0drxn

= 0.75 amp

This is supplied to the coil by a rec-
tifier, for example, as shown in Fig.
2. In superimposing the a-c excita-
tion, care has to be taken to avoid
saturation on the lower branch of
the saturation curve, since this
would cause a negative peak. Lim-
iting the flux density in the lower
branch to about 10,000 gauss, at

B
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which value the curve starts to bend,
an alternating flux with an ampli-
tude of about 23,000 gauss as an
upper limit can be superimposed on
the above-calculated d-c¢ field.

The relation between the maxi-
mum flux ¢ and the exciting sine
wave voltage £ (rms),

- E rgﬂf_( 1t sec.)
¢ = ‘/ wnvo sec.

gives ¢ = 90,000 with an exciting
voltage £ = 120 volts, o = 377/sec,
and n = 500 turns. Thus a proper
flux density of B,.. = 22,500 (volt-
sec/cm® or gauss) is reached with
120 volts on the coil if 4 cm?® is
chosen as the cross section of the
iron core. The superposition of
this flux on the flux caused by the
d-¢c magnetization of 25 ampere-
turns per cm is affected by the
characteristic shape of the mag-
netization curve and a non-linear
response results. A distortion of
the original sine-wave excitation
voltage is caused by the transformer
reactance and the drop in the lines.
An oscillogram of the distorted ex-
citation voltage is shown in Fig. 6
and this wave shape was used in the
graphical derivation of Fig. 3. This
derivation takes into account hys-
teresis effects due to the compara-
tively high saturation. The result-
ing magnetizing current has a peak
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of 10 amperes with an approximate
width of 60°. This current shape
agrees well with oscillographic re-
sults of Fig. 6, including distortions
caused by hysteresis. Drawing the
zero line through the “in-between”
current, the d-c average of the peaks
is 0.8 amp. as illustrated in Fig. 3.
This means that with a d-c coil mag-
netizing current of 0.75 amp flowing
in the same line, 94 per cent of the
dc has been concentrated in the peak

144 watts
I 2 3 4

Fig. 5—Experimental data showing
r-m-s current flow as function of
applied alternating voltage

and only 6 per cent (or 50 ma) is
left as “in-between” current, which
probably is too low to damage the
starter.

Experimentally, the amount of
“in-between” current is checked with
an oscillograph, connecting the de-
flection plates directly, or with a
reversed current meter. Such in-
struments, for example, would con-
sist of a d-¢ instrument through
which only the reversed current flows
while the forward current is by-
passed by a rectox combination.
Practically, adjustment towards zero
“in-between” current is accom-
plished by regulating the amount of
direct current by means of resistor
R (Figs. 2 and 4). As will be dis-
cussed below, the effect of such d-c
variation is mainly a variation of
width of peak, provided iron satura-
tion on the negative side is not
reached.

A coil was built according to the
above specifications and some of the
results are shown in the diagram,
Fig. 5. The experimental circuit
corresponded to Fig. 4 with the ex-
ception of a 0.5 ohm resistor in-
serted in series with the starter for
oscillographic reasons. The resis-

tance of the starter element of the
ignitron (Westinghouse KU637) was
30 ohms for the cold starter and 20
ohms at average operating tempera-
ture, as mentioned above. The start-
ing voltage varied at random® be-
tween about 100 and 200 volts. No
failures in starting were observed
during hours of continuous running
with an electronic counter when the
circuit was providing peaks of 10
amperes, the current value on which
the above calculations were based.
Figure 5 shows the r-m-s value of
the current flowing in the circuit as
a function of the alternating voltage
impressed, for different values of
direct current. Copper losses in the
coil corresponding to r-m-s current
at high coil temperature are given
in the upper abscissa scale in watts.
Peak-current values were measured
with the oscillograph and peak-factor
values (peak factor = peak/rms)
are written beside each measured
point. The curves are dotted where
the ignitron did not pick up; they
are thin lines for values where the
ignitron flashed and they are thick
lines at the points where the igni-
tron conducted without any failure.
With rising direct current the peak
factor decreases and the peaks be-
come wider. They also become wider
with decreasing alternating voltage.
With rising alternating voltage the
peaks become higher and narrower
until the flux swings into the region
of the saturation on the lower

branch of the iron characteristic.
This fact, which was mentioned
above, is indicated by the appear-
ance of a negative peak in the oscil-
logram and by a greater rise in
r-m-s. current (bending of upper
part of curves) in the diagram. The
operating point for which the coil
was calculated is indicated by a
circle. At this point the coil tem-
perature rose to 110°C. during con-
tinuous operation, with the addi-
tional iron losess included, indicat-
ing that the 50-watt dissipation
limit was nearly reached. If higher
peaks were desired, which may be
the case with the older type igni-
trons, artificial cooling means should
be added or larger coils should be
built.
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Paris Television
—Waiting for Peace

1 Monitor equipment of the new television
transmitter at the basz of the Eiffel Tower,
ready for a public program service before
the gutbreak of thz War. Virtually all tele-
vision activity in Europe (London. Paris and
Berlin) has since come to a standstill

92 The final output amplifier stage of the
transmitter, power output approximately 25
kilowatts. Reports from Europe indicate that
all research work in television (except pos-
sibly in military applications) has ceased,

leaving the United States alone m the field

3 A heavy coaxial cable, 1200 feet long
and weighing 12 tons, connects the trans-
mitter with the radiators at the top of the
tower

4 During the installation, the coaxial trans-
mission [ine was hoisted on a steel cable
to the tep of the tower. A heavy wind
caused the cable to bow out despite its
great weight

5 Output stage of the modulator. Note the
fabric type resistors (upper right) used for
coupling to the modulated r-f stage

e
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By C. J. LEBEL

Recording Consultant

HE solutions of the problems

which face the instantaneous-
recording organization change with
the materials available. Since the
writer’s last article there have been
fundamental changes in the field,
new materials, different require-
ments. The effect of these changes
on the following subjects will be
discussed: high frequency response,
harmonic distortion, disc durability,
noise level.

The “Dry-cut” Problem

Only too often recordists go to
their disc suppliers with an angry
look, muttering about dried-out coat-
ing, old stock, and so forth. The
trouble simmers down to a very
kinky thread, a very noisy surface,
or, in other cases, a very faint
whistle, or a tendency to cut light
and heavy intermittently. These are
too often interpreted as signs of a
dried-out coating.

This complaint started several
years ago when coating formulas
were poor and when air conditioning
was not used in the disc-coating
plants. It was impossible to coat
during the summer, so a large stock
was built up during the winter. By
the late summer the remnants of the
stock were pretty dry and brittle.
Real trouble resulted. But the bet-
ter manufacturers have long since
remedied the basic difficulty. Some
formulas do not dry out at all
Others dry out slowly in the open
air. None dries out in sealed cans.
Discs are made in summer as
well as in winter. There simply is
no longer any dry material. What,
then, is the difficulty?

Above, record showing vibration pattern.

The curved radial spokes (upper left por-

tion of the record) show the effects of non-

synchronous vibration sometimes introduced
by roller drives

Right, two types of cutting thread: the

straight thread indicates proper cutting,

while the “kinky” thread arises from im-
proper cutting angle

In general, a very kinky thread
and noisy cut are due to wrong
cutting angle. Be sure that the cut-
ting angle of the stylus as actually
used is within 1° of vertical (for
most formulas). A tendency to
whistle at very low level while cut-
ting is usually caused by wrong
angle, though occasionally the fault
is with the stylus itself.

Now, curiously, changing to an-
other make of blank is not a con-
clusive test. Some makes are much
softer than others. An inferior for-
mula has to be soft to keep the sur-
face noise down, even though there-
by the higher {frequencies are
attenuated badly. Now a soft coat-
ing is not at all sensitive to cutting
conditions—the angle may be all
wrong and the stylus like a rusty
nail—yet the noise level will not be
raised much. If, therefore, one tries
to check on the correctness of cut-
ting conditions by using another
make or formula, the new discs
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should display the proper hardness.
As another point, be sure that the
pressure on the stylus is right. Some
formulas require more pressure to
cut a groove of proper depth, others
require less. Curiously, all seem to
impose about the same load on the
driving mechanism, even though the
pressure may differ in the order of
two to one. There has been no pub-
lished explanation of this, though it
probably has to do with the rela-
tion between hardness and coefficient
of cutting friction. Shallow cut,
then, means wrong pressure, not
necessarily a dried-out coating.
Most recording machines have a
certain amount of residual vibration.
The resulting record has a visible vi-
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bration pattern—radial spokes with
a synchronous drive mechanism, a
moiré (watered silk) effect with the
usual rubber roller drive non-syn-
chronous mechanism. If the car-
riage mechanism is badly designed
or out of adjustment, this effect is
accentuated and the cutter head is
thrown into an oscillation which may
even make the stylus bounce clear
off the record. A digging-in cutting
angle can also cause this trouble.
In the latter case, a firm coating
will accentuate the trouble. The
remedy is to change the cutting
angle, not to use a softer coating.
Worn out from educating their
customers in these matters, some
disc manufacturers have intermit-
tently resorted to softening their
coating. This makes a product which
is easy to use and hence easier to
sell, but which may have a response
down 10 to 20 db at 5000 cycles—a
very poor product. It is a good idea
to compare the 1000 and 5000 cycle

Digging in-noise,
bouncing cut

Correct angle

within 1°-quiet

Disk.,
k.

-

Dragging-noise
possibly whistle

The cutting stylus should be vertical.

within one degree. Otherwise the

effects shown above may be pro-
duced
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response from your dises occasion-
ally. Of course, the test is truly
comparative only if the stylus is
good and the comparison made at
the same diameter on each disc, us-
ing the same stylus for all cuts.

Grit in Recording Blanks

There is another common com-
plaint. A recordist uses more styli
than usual for a given recording
time, and advances as an excuse that
the blanks are full of grit.

This complaint was justified in
1934. Coating dopes were badly
filtered and the resulting film was
full of both large and small particles.
Today’s coatings are extremely well
filtered, and the surface irregular-
ities observed on most discs are not,
in most cases, abrasive grit. They
may be minute bubbles, surface im-
perfections due to unevenness of the
aluminum core, or particles of soft
cotton lint from the filter.

This is not to imply that dises no
longer contain coarse grit particles.
Occasionally grit will get through
filters or will settle on the disc even
in an air-conditioned factory. But
not one-tenth of the “grit” com-
plaints are justified at present. Some
coatings contain extremely fine
abrasive material — quite invisible
under any condition. The effect is to
hasten stylus wear somewhat, but
not to break it down instantaneously
or even rapidly. The complaints of
sudden wear, then, are more likely
the result of a careless recorder drop-
ping his cutter too hard and dam-
aging the sapphire by cutting mo-
mentarily into the aluminum.

Harmonic Distortion

A number of large radio stations
have made unsuccessful attempts to
break into the transcription field.
Although processed by the same
firms as handle masters from wax
recording studios, their instanta-
neous masters have lacked cleanness
and naturalness. How far is this
inherent in instantaneous masters
and how far is it remediable? Why
does the average instantaneous
studio’s product show the same fault
whether processed or not?

This defect shows up as a certain
wooliness or lack of cleanness—an
effect of the artist standing behind
a heavy curtain. It can exist in spite
of wide frequency range. Many en-
gineers pay little attention to it,

yet it is quickly recognized by cus-
tomers.

Actually it is a form of non-linear
distortion. Due in part to magnetic
non-linearity in an overloaded cut-
ter, it has a much different sound
from that of an overloaded amplifier
and so is not as easily recognized.
Most instantaneous cutters today
are readily overloaded. Although
most cutters do overload in some
cases at as little as +3 db, they are
often operated at 418 db. Now
such overloading will produce a loud
record, admittedly, but that is all
that can be said for it! In many
cases there is a reasonable com-
promise between high level and high
distortion. In other cases a record of
reasonable loudness and reasonably
clean can be made only by some at-
tenuation of bass, thus cutting
down the power input for a given
loudness. On the other hand, the
standard wax cutter (worth several
hundred dollars) has virtually no
non-linearity even at maximum
input.

There is another source of dis-
tortion which, though serious and
very common, is virtually unknown
to most engineers. It is coating
distortion. When cutting from out-
side to in without the aid of a suc-
tion apparatus it is convenient to
have the thread jump out of the
groove (as cut) and throw some dis-
tance toward the center. Strictly
speaking this is not vitally neces-
sary, since a skilfully wielded brush
will do the same thing, but it is a
convenience and saves intensive
work.

The disc maker makes the thread
“throw” by using a coating which
dries under tension. The thread
then shortens instantly when cut
free and thus tends to jump toward
the center. This is convenient, but
serious cause of distortion. The
trouble is that the tension causes
the groove walls to deform imme-
diately after cutting—which is an-
other way of saying that distortion
results instantly. This can be heard
by ear very easily by this test:
Record oscillator tone—any fre-
quency in the middle of the audio
range (say 1000 or 2000 cycles) —at
average recording level (usually
about 10 or 15 db under maximum
level). Listen to the tone as played
back. With a coating under no or
very slight tension the quality will
be the same as the original. With a
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Amplifier

Basic method of measuring disc noise level, using a high-pass
filter to eliminate low frequency effects
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Basic method of measuring distortion introduced by cutter or
by the use of disc material which has dried under tension

coating under fair tension the qual-
ity will be nasal—very definitely un-
like the original. Judging by ear,
the offensiveness of this distortion
can be accounted for only by its
being rich in higher order har-
monics, which are known to be seri-
ous even in very small proportion.
Wax recording, of course, does not
have this defect.

To the writer it seems obvious
that the answer is to restrict the
“thread-throwing” formulas to the
larger and cruder portions of the
field, such as home recording and
recording for artists for home re-
production. There, outside-to-inside
recording is necessary at low cost
and without complications. For uses
where quality is at a premium—for
processing, for audition, and for re-
broadcast adopt a procedure which
does not depend ou thread throwing.
In the simplest case this means in-
side-to-out recording. For process-
ing where outside-to-in cut may be
necessary a suction mechanism is
the answer. As a matter of fact, too
many organizations have changed to
outside-to-in recording for 16” discs
for the sake of a slight improvement
in appearance, simultaneously sacri-
ficing quality. The writer does not
believe that customer pressure
brought about the change in these
instances.

There is another type of distortion
which has become more common
lately. This is due to a growing
tendency to the use of pentode and
beam power amplifiers not designed
to stand the violent mismatch oc-
curring at most frequencies when

facing a cutter. Serious cross modu-
lation results.

The mismatch exists both in mag-
nitude and phase angle. A recent
English publication states that the
pentode is less sensitive to phase
angle mismatch than is the beam
power tube. Whether this is also
applicable to American tube designs
would be an interesting matter for
some student to explore. Terman
discusses reactive loads briefly on
pages 168 and 169 of his book
“Radio Engineering”. (McGraw-
Hill, second edition).

Wide Frequency Range

Again the writer must emphasize
the recording truism that the ear
is the final judge of tone quality.
This means that a frequency char-
acteristic with wide range but a
strong peak in the middle will not
sound like high fidelity—that old
devil “masking” is at work again.
Fortunately wide and uniform fre-
quency response is easy to obtain
with equalizers, as has been dis-
cussed more fully in previous ar-
ticles. It should be pointed out that
non linear distortion due to cutter
or disc coating can exert an equal
masking effect.

Coming back to discs, there is
considerable difference between var-
ious makes in respect to high fre-
quency response. This difference
tends to be accentuated at 333 rpm
when cutting near the center. In-
cidentally the lower surface noise
of the modern formulas can be uti-
lized to counteract this. Cutting at
finer pitch and slightly lower level,
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it is possible to avoid cutting so
near the center, thereby avoiding ex-
treme attenuation of highs and so
improving fidelity.

It is interessing to note that it is
very easy for the coating chemist to
get good high frequency response at
the expense of high noise level or
vice versa. A real triumph has been
achieved by some who have been
able to get good high frequency
response and low noise level simul-
taneously.

Disc Life

There has been a great deal of
interest expressed in the question
of instantaneous disc durability. In
the uncut condition all discs can be
made to keep for quite a while.
Some formulas have been found un-
changed after four or five years.
The others will keep very satisfac-
torily if the containing can is kept
taped.

In the cut condition a disc has
three enemies: dust, wear, harmonic
distortion. Dust will raise the
noise level instantly. Never use discs
in a room with open windows, or
with dusty surroundings. A valu-
able disc should be stored in a cello-
phane envelope, which is both dust-
proof and free from lint.

The following precautions will re-
duce wear: Use shadowgraphed
steel needles with a radius to fit the
bottom of the groove. Needle pres-
sure should be as low as possible—
not over 2 ounces if possible. Some
formulas are durable only with
even less pressure—about an ounce.
Some pickups are worse than others.
The crystals as a class do not have
the merit attributed to them by
many. In other words, buy a pickup
for good construction rather than as
a member of a class of construction.
Avoid non-metallic needles. The
coefficient of friction is very high
and instantaneous discs will be
ruined in a few playings. Much sur-
face noise is due to dust rather than
actual wear, so keep the turntable
clean.

As regards tendency to develop
distortion, any drying type of for-
mula will inevifably develop distor-
tion in time. Older formulas de-
veloped as much as 15 per cent in a
matter of weeks. Present formulas,
of course, are much improved and
serious distortion will take months
to develop—apart from that inher-
ent in a coating under tension.
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LR.E.-R.M.A. speakers re-
veal prospects for renewed
activity in the set-design
field, particularly in super-
sets,

portable frequency

modulation and television.

Other branches

tronics show similar activ-

of elec-

ity in prospect for 1940

HE Rochester Fall Meeting, tra-

ditionally the meeting place for
radio receiver engineers, showed this
vear all the signs of renewed activity
in the set design field, which for the
past year or two has been character-
ized chiefly by new cabinet designs
and new tube socket types, but
by few basic engineering advances.
Three topics seemed to have the
center of attention: the develop-
ment of very small tubes and bat-
teries for “pocket” radio receivers
next year, the prospect of greater
activity in the television field, par-
ticularly looking toward lowered
prices, and finally a great influx of
interest in frequency modulation
transmission and reception. The
registered attendance at the meeting
was about 475.

In all, some 19 papers were deliv-
ered, and a demonstration made of
the newly installed Stromberg-Carl-
son frequency modulation transmit-
ter. Two innovations in the presen-
tation of the papers appeared: in
the first place the chairman of each
meeting made it his business to
give a short biographical sketch of
each speaker, which focussed at-
tention on the engineer who, too
often in previous meetings, has been
subordinate to the subject of his
paper. In the second place, the final
paper of the meeting, delivered by
Dorm Israel of Emerson was a sum-
mary of the practical significance of
the papers presented at the meet-
ing. This was a masterly piece of
interpretation, and one very wel-
come to those who could not attend
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Light on Sensitive Surfoce — Lumens

Progress in television pick-up tubes.

* Loboratory tube
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Curves shown by DeVore and lams show-

ing output current (microamperes) of the iconoscope and the orthicon camera tubes

all the sessions, as well as those
whose attention to details robbed
them of a broader outlook. It is
hoped that these innovations will
be perpetuated in future meetings,
at Rochester and elsewhere.

Glover on Phototube Response

A paper of particular interest to
electronic engineers was ‘“Spectral
Response of Phototubes to New II-
luminants” by A. M. Glover of RCA
Radiotron. The popular cesium pho-
totube was developed particularly to
have high sensitivity to the light
given off by tungsten lamps, but
with the coming of fluorescent “day-
light” lamps and of high intensity
mercury arcs, it has been found that
the cesium tube is not necessarily
the most sensitive. The light out-
put curves of several sources are
shown in the accompanying diagram
together with the response curves
of cells made with rubidium, potas-
sium and cesium oxides on silver.
Thus with tungsten light the rela-
tive sensitivity is 4, 2 and 1, for
cesium, rubidium and potassium,
whereas with daylight the sensitiv-

ities are nearly equal in the three
cases. The rubidium phototube is
somewhat more sensitive to fluores-
cent daylight lamps than are the
other two types. The high pressure
mercury arc lamp is specially suited
to the rubidium surface, being more
than twice as effective on this sur-
face as on the others. An interest-
ing example of the effect of differing
color responses was that of an ad-
vertisement in color, scanned for
facsimile transmission in one case
by a cesium cell and in the other by
a rubidium cell. A tolerably good
reproduction of tones was achieved
with the rubidium scanner, but with
the cesium scanner all the reds (in-
cluding the advertiser’s name) dis-
appeared because the white paper
and the red printing excited the
same degree of photocurrent in the
cesium cell.

High-g,, Tubes Reviewed

M. A. Acheson and W. P. Mueller
of Hygrade Sylvania presented a
review of the high-mutual-conduc-
tance tube situation. The authors
pointed out four figures of merit:
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Grid-driver wavemeter used in
u-h-f development (Minter)
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compared with responses of differ-
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the ratios of g, to tube capacitances,
to plate current, to manufacturing
uniformity, and to price. Three gen-
eral types of high-g,. tubes were dis-
cussed: the space-charge tube, the
electron multiplier, and the conven-
tional or “brute-force” type. While
g.. values as high as 100,000 micro-
mhos may be obtained from space-
charge types, their operation is ex-
ceedingly unstable with respect to
changing applied voltages and aging.
Accordingly they cannot be used in
practical- equipment. The electron
multiplier type, such as the type
EE50 recently introduced in Eng-
land but not commercially available
in this country, is more stable but
is expensive to manufacture, due

largely to the necessity of protecting
the secondary emissive surface from
contamination by the primary (ther-
mionic) cathode. Baffle plates nec-
essary to secure this protection in-
crease the tube capacitances. Values
of g, up to 15,000 or 20,000 micro-
mhos are available in these types.
The conventional type tube has a con-
struction similar to the usual pentode
tube, but has extremely small spacing
between cathode and grid, and corre-
sponding fine grid winding pitch and
fine grid wires. Values of ¢, up to
about 10,000 micromhos have been
produced in such tubes. The prin-
ciple difficulties are nonuniformity
in manufacture, microphonism, and
tendency to grid emission. In such
tubes the g./i, ratio increases
as the 4/3rd power of the grid-
cathode spacing, and the capacitance
between grid and cathode increases
in very nearly the same ratio. The
authors’ estimate is that the diffi-
culties of manufacture increase as
the third or fourth power of this
spacing.

Noise Measurements in the Television
Bands

A noise meter for use in the tele-
vision bands, built according to
specifications laid down last spring
by the R.M.A., was described by
Jerry Minter of Microvolts, Inc. The
instrument, as shown in the accom-
panying diagram, consists of a 956
r-f stage, a 955 oscillator, a 954 con-
verter, three 6SK7 i-f stages and a
63SQ7 detector-audio. Calibration is
afforded by the use of a 958 tube
connected as a diode across the an-
tenna input. The shot-effect noise,
which is calibrated in terms of the
plate current in this diode, is in-
serted across the input circuit as a
standard reference voltage. The
meter covers a frequency range
from 15 to 150 Mc, somewhat wider
than the specifications demand,
covers a frequency band of 150 kc
and the calibrated measuring range
extends from 5 to 200,000 micro-
volts per meter, the latter indication
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Paul DeMars points to the New Eng-
land coverage map in comparing
conventional broadcast stations with
frequency-modulation station W1XO]J

being practically independent of the
frequency of operation. In the de-
velopment of the instrument, to
eliminate dead spots, a u-h-f version
of the grid-meter driver circuit,
shown in the diagram, was em-
ployed as a dynamic wavemeter. The
pick-up coil was placed on the end
of a probe which contains the entire
circuit. A tuning range of from
23 to 280 Mc is obtained with this
arrangement. The use of the in-
strument in tracing down the
sources and magnitude of ignition
and diathermy interference was
described.

Converter Tubes Compared

Circuit considerations of super-
heterodyne converter tubes were dis-
cussed in a paper written by C. R.
Hammond and E. Kohler, Jr., of
Ken-Rad. Three tubes, the G6AS8,
6SA7 and 6K8, were under discus-
sion and several curves for the op-
eration of each tube were presented.
The comparison was made on a basis
of stability with changing operating
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conditions. Curves were presented
which showed the frequency drift of
oscillators using the various types
of tubes under conditions of use in
a household receiver from a cold
start until normal operating tem-
peratures were reached, frequency
shift versus varying electrode volt-
ages with an input frequency (r-f)
of 18 Mc and an output frequency
(i-f) of 456 ke, and frequency shift
with varying line voltage. A com-
parison in the Hartley oscillator of
the three tubes was also made. The
curves shown indicated that the
6SAT is definitely superior to the
other tubes with the 6K8 running
second on the basis of frequency
stability.

A highly theoretical paper on the
ever-important topic of obtaining
amplifiers with flat response was de-
livered by V., D. Landon of RCA
Victor who discussed “Cascade
Amplifiers with Maximal Flatness”.
The conditions of coupling circuits
offering the most uniform impedance
over a given band were derived for
one and two reactive elements and
for coupled circuits. Dr. H. E. Kall-
man contributed his ideas on the
subject during the discussion.

Vacuum Tube Input Capacitance
Compensation

A paper delivered by John F.
Farrington of Hazeltine Service
Corp. was entitled ‘“Compensation
of Vacuum Tube Input Capacitance
Variation by Bias Potential Con-
trol”. In tubes used in high gain,
high frequency amplifiers a varia-
tion in the input capacitance arises
when the gain is controlled by the
bias on the grid, due to the rear-
rangement of electrons near the
grid. This variation may exceed 1.5
ppf in a typical tube such as the
6K7 or 6L7. If the potentials on
grids (1) and (8) are properly var-
ied, however, the gain may be con-
trolled with the input capacitance
remaining constant. This may be
done by applying a-v-c potentials
simultaneously and in the proper
proportion to grids (1) and (3).
The ratio is not constant and there-
fore to obtain the proper varying
ratio, a voltage divider (R, and
R,) is placed in the cathode circuit
as shown in the accompanying cir-
cuit diagram. In this circuit a ratio
of two-fifths between the a-v-c volt-
tages applied to the input and in-
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Change in Input Capacitance

-14 Volts

&6LT Tuba

Input capacitance variation of the 6L7 converter tube as a function of the poten-
tial of grid No. 3. used as a basis of Farrington's correction circuil

Typical circuit for compensating the effects of inpul capacitance variation by
tapping the No. 3 grid off the a-v-¢ circuit

jector grids holds the input capaci-
tance within close limits over the
useful range of a-v-c potentials.

Standard Signal Generators
reviewed by Karplus

A “Survey of Standard Signal
Generators” was presented by E.
Karplus of General Radio Co. It
was pointed out that there is o very
wide range of types available to
cover different frequency ranges and
with varying degrees of accuracy.
In spite of the fact that most radio
receivers have a range from 500 kc
to 20 Mc a signal generator is ex-
pected to have a range from at
least 100 kc to 30 Mc with ranges
up to 200 and 300 Mc in the offing.

The limitations caused by the
maximum practical variation of ca-
pacitance in tuning condensers was
discussed and the suggestion was
made to change tuning condensers
as well as coils for different fre-
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quency ranges. The most desirable
form of frequency variation is that
of the straight line curve, although
other forms such as given by the
straight line logarithmic curve are
useful for certain purposes. The
question of whether or not an am-
plifier should be used was discussed
at considerable length with the con-
clusion reached that it is desirable
in high radio-frequency standard
signal generators to eliminate the
amplifier.

In present day signal generators,
the percentage modulation is gener-
ally continuously variable from low
values up to 100 per cent with plate-
voltage modulation as the most
practical method. The output volt-
age range is from one microvolt to
one volt with relatively few units
having larger outputs because of the
difficulties involved. The resistance
attenuator, the simplest form, is
used in the majority of instruments.
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Evidence pointing to the superiority of the 6SA7 converter tube in applications
where frequency drift must be minimized, described by Hammond and Kohler

In instruments with a frequency
range above about ten megacycles
per second, the capacitive type of
attenuator is used. Inductive atten-
uators have found only limited ap-
plication, although at the higher fre-
quencies, resistive attenuators be-
come inductive.

Frequency Modulation in Television

The current interest in frequency
modulation led C. W. Carnahan of
Hygrade Sylvania to consider its
possible use in television transmis-
sions, While the wideband system
of frequency modulation could not
be employed without increasing the
width of the required channel many
times, it is possible to employ a rela-
tively narrow frequency swing, of
say one megacycle. This would not
afford the full advantage ot noise
reduction, but it would have ad-
vantages in transmission since the
peak power of the transmitter would

then coincide with the carrier power
instead of being four times as great,
as in amplitude modulation. Mr.
Carnahan analyzed mathematically
the implications of operating in this
manner, both in double sideband
and single sideband forms, using a
bandwidth no wider than that al-
lowed by present channel ‘assign-
ments. His conclusions were that
the system was feasible, and that it
offered advantages. In particular
he showed that the time of rise of a
f-m receiver responding to a unit
pulse of modulation was about the
same as that of an amplitude modu-
lated signal using the same band-
width, but that a swing away from
the carrier produced an overshoot,
whereas one toward the carrier did
not. At the conclusion of his paper,
an engineer of the General Electric
Company reported that experiments
similar to those proposed by Mr.
Carnahan had recently been made at
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Schenectady, and that the results
showed a marked improvement not
only in noise reduction, but in reduc-
ing the effects of ghost images aris-
ing from multi-path reception.

Lenses for Television Cameras

H. B. DeVore and Harley Iams of
RCA Radiotron presented a prac-
tical analysis of the types of lenses
required for televisicn cameras. The
factors governing the choice include
the desired field of view and depth
of focus, the brightness of the sub-
ject to be televised, least circle of
confusion, and required signal to
noise ratio. The characteristics of
the lens are its f/number (numeri-
cal aperture), its focal length and
its transmission coefficient. On the
assumption of a signal to noise ratio
of 10-to-1, considered to be the min-
imum for satisfactory reproduction,
formulas were derived for the re-
quired f/number in terms of the
width of the mosaic plate, and the
brightness of the scene to be tele-
vised. The results are shown in the
accompanying diagram. On the as-
sumption of a mosaic 4.75 inches
wide, a sensitivity of 0.4 pa per
lumen, a 200,000 ohm input resist-
ance, 500 ohm effective noise grid
resistance, 26 puf shunt capacitance,
an angle of view of 30 degrees, and
a brightness of 50 candles per
square foot, the required lens was
found to have an aperture of £/7 an
8.9 inch focal length, and transmis-
sion 60 per cent.

Square-Wave Testing at Audio
Frequeneies

L. B. Arguimbau, research asso-
ciate at M.I.T. on leave of absence
from General Radic, reviewed the
useful means of testing a-f amplifi-
ers using square waves. He pointed
out that the response of an amplifier
to a unit pulse of voltage gives all
the information on the amplifier
(amplitude as well as phase), and
that the square wave, being a succes-
sion of unit pulses may be used to
obtain the same information, provid-
ing the period of the wave is long
compared with the transient re-
sponse. Mr. Arguimbau derived the
appearance of waveforms passed
through various series reactance-re-
sistance circuits and demonstrated
the actual waveforms on a cathode-
ray oscilloscope. The importance of
waveform response in audio ampli-
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fiers has been emphasized by the ex-
tension of the audio range to the
upper audible limit, where the ear’s
response to phase changes is more
pronounced than in the middle
range. Mr. Arguimbau suggested
that in the future amplifiers may be
characterized by low-frequency time
constant, high-frequency time con-
stant and per cent of overshoot,
rather than in db variation within
specified frequency limits.

An exercise in probability applied
to consumer satisfaction with radio
tubes was revealed by Henry Parker
of Rogers Radio Tubes. The paper,
which is reprinted in the R.M.A.
Engineer, reached the conclusions
that the average tube life should be
proportional to the number of tubes
in the set, that the uniformity of
tube mortality and the average tube
life are both of great importance in
consumer equipment, the first for
initial equipment, the second for re-
placement.

Progress of Radio Noise Meters

C. M. Burrill of the Victor Divi-
sion of RCA Mfg. Co. traced the
history of the development of in-
struments for the measurement
of radio noise. The first noise
meters were merely receivers with
meters connected across the out-
put. It was a considerable time
before noise meters were designed to
measure radio noise directly instead
of converting it to audio frequencies
first. A joint committee of R.M.A.
and S.A.E. was instrumental in the
design of such a noise meter. An
international committee known as
the C.I.S.P.R. contributed to further
development and in 1938 a noise me-
ter conforming to the specifications
recommended by this body was built
by C. J. Franks. A valuable develop-
ment is the logarithmic frequency
scale used on noise meters during
the past few years.

A Look Into the Future

Sometimes in jest and sometimes
seriously, Kenneth Jarvis in his
paper “What Do We Do Next?”
pointed the way to what may be the
radio industry of tomorrow. Com-
menting on the continued trend of
reducing the size of radio receivers,
Mr. Jarvis not only demonstrated in
working order an extremely small
receiver, about one-third the size of
today’s smallest receiver, but he also
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demonstrated how the cabinet for
such a receiver might be made.
After the set is all assembled, it is
placed in a mold and a mixture of
two liquids is poured into the mold.
After a short time, the liquid is
hard so that the mold may be re-
moved and the set is ready for use.
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necticut, Vermont, New Hampshire
and Maine indicating that coverage,
in the meaning of Dr. DeMars defi-
nition, is available over a radius of
75 miles, even with the present
power of 2 kw. With the full 50 kw
installed, the coverage will extend
to a radius of 100 miles or more.

Chart for selecting lenses for television cameras (DeVore and lams) in terms
of plate size and light-brightness ratio, assuming lens transmission of 60 per cent

This glimpse into the future indi-
cates that not only is the radio in-
dustry far from stagnation, but is in
the healthy condition of demanding
new changes and improvements of
itself.

Coverage by Frequency Modulation
in the New England Area

Paul A. DeMars, chief engineer
of the Yankee Network, reported
on the coverage of station W1XO0J,
the frequency-modulated transmit-
ter of 2 kw power (50 kw in the
near future) at Paxton, Mass. This
is roughly 45 miles airline from
Boston (see Flectronics, November
1939, page 20), and the antenna is
approximately 1800 feet above sea
level. After pointing out that he
meant by “coverage’” substantially
perfect reception free from noise, in
contrast to the usually accepted
definition in conventional broadcast-
ing, he reported reception in down-
town Boston, in the suburbs of
Boston, and in a number of towns in
Massachusetts, Rhode Island, Con-

Good reception is, of course, possi-
ble outside these limits when a
favorable site and directional re-
ceiving antenna can be used. Dr.
DeMars showed a map of New Eng-
land on which were marked the pri-
mary, secondary and rural coverage
areas now used in selling time on
the conventional broadcast stations
of the Yankee Network. This map
showed that the area of coverage of
a b50-kw frequency-modulated sta-
tion would be five times that of the

50-kw broadcast station in Hartford.

This is in sharp contrast to earlier
opinions on the coverage possible on
ultra-high frequencies, as Major
Armstrong pointed out in the dis-
cussion which followed the paper.

Iron Cores for Loop Antennas

An unusual application of pow-
dered iron core material was de-
scribed by W. J. Polydoroff. Large
cores of this material were inserted
in loop antennas, similar to those
used for directional reception in air-
craft. The @ of the antennas was
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thereby increased roughly 20 to 30
per cent, but the number of turns
for a given inductance was reduced
in about the same ratio. Theoreti-
cally, therefore, the effective height
of the antenna should not be in-
creased, but practically it is found
that the antenna picks up an in-
creased voltage, the increase being
in rough proportion to the increase
in permeability. Mr. Polydoroff sug-
gested therefore that the usual for-
mula for effective height be multi-
plied by the effective permeability
of the material comprising the core.
He pointed out also that antennas
would on such cores display much
less sensitivity to the near presence
of metallic shields, and hence air-
craft loop antennas may be placed
much closer to the metal fuselage
(with decrease in wind resistance)
without adverse effect on the signal
pick-up.

Frequency Modulation Station
Demonstrated

A practical demonstration of the
workings of frequency modulation
equipment was afforded by the
Stromberg-Carlson Company. This
Company received delivery of their
one-kilowatt frequency-modulated
transmitter from the Radio Engi-
neering Laboratories, several days
before the convention, and the in-
stallation was completed in time to
give a very satisfactory demonstra-
tion. The transmitter is located in
the Rochester Gas and Electric
Building, next door to the Sagamore
Hotel where the convention was held.
Consequently it was not possible to
give a demonstration of the signal-
to-noise advantages of frequency
modulation, since the transmission
path from transmitter to receivers
was in the hundreds of feet. In-
stead, attention was focused on the
high quality of the reproduction.
Three Stromberg-Carlson receivers
were set up in one of the hotel
rooms. Two were combination am-
plitude-modulation frequency-modu-
lation sets, the other a converter
unit used in conjunction with a
standard labyrinth model broadcast
receiver.

As a preliminary to the demon-
stration, Frank Gunther, chief engi-
neer of the Radio Engineering
Laboratories gave a brief descrip-
tion of the transmitter. It employs
the Armstrong type of modulator, in

which a small phase angle shift is
used as the basis of the modulation,
followed by a frequency multiplica-
tion of approximately 3000 times.
The 1000-kw output is fed to a ver-
tically-polarized coaxial type antenna
on the roof of the Rochester Gas and
Electric Building.

In the studio, precautions were
taken to avoid noises and to prevent
the announcer from speaking too
close to the microphone, a common
cause of distortion in high fidelity
systems. A barrier was placed
around the microphone for this pur-
pose.

The demonstration consisted of
playing several high-fidelity (ver-
tically-cut) phonograph records and
picking up difficult-to-reproduce
sound effects. Among these were
sawing through wood, driving a nail
into wood (the ping of the nail and
hammer head was clearly audible)
pouring water from a bottle into a
glass, tearing paper, lighting a
match, and whispering (the latter
several feet from the microphone).

Tube line-up of television-band noise
meter described by Minter

The concensus was that the sound
reproduction was virtually perfect.
One new development used in the
largest of the demonstration receiv-
ers was the so-called “coaxial”
speaker system, in which the low-
frequency and tweeter speakers are
mounted on a common axis. This is
not only neat from the mechanical
viewpoint, but is said to result in a
more even distribution of the high
frequency sound.

Since the transmitter had been in
service only two or three days prior
to the demonstration, no opportunity
had been available to test the cover-
age of the equipment in the Roches-
ter area, although one or two in-
stances of reception up to 35 miles
had been reported. Another installa-
tion of frequency-modulation equip-
ment in Rochester will shorfly be
made by station WHEC.

Dipole Arrays for Television Receivers

Stanford Goldman of General Elec-
tric Co. delivered a paper entitled
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“Television Receiving Antennas” 1n
which he made a theoretical analy-
sis of dipole arrays operating at tele-
vision carrier frequencies and then
discussed the design of practical an-
tennas for television. It was pointed
out that although the theory of di-
pole antennas might seem simple
and that they could be designed on
the basis of theoretical calculations
alone, the operation of arrays is
quite complicated and in the design
of such an antenna, experimental
work must supplement paper work.
The fundamental equations were dis-
cussed and curves were presented to
show various characteristics of the
arrays. The sensitivity and direc-
tivity (in a forward and backward
sense) can be increased by the use
of a reflector which may be another
dipole insulated from the receiving
dipole and located generally one-
quarter wave-length behind it. The
experimental work consists of set-
ting up the array with a transmis-
sion line about 100 feet long to sim-
ulate actual operating conditions and
a measuring device at the end of the
line. A test oscillator with the
proper frequency range is set up
several wave-lengths in front of the
array. Several practical antenna
systems were illustrated and their
characteristics discussed.

Tones in Television Pictures

A provocative paper dealing with
the effect of tonal reproduction of
television images on the apparent
reality of reproduction was pre-
sented by H. E. Kallman, formerly
of E.M.I. in England. Dr. Kallman
pointed out that the eye has a sort
of “a-v-¢” system which makes it
equally sensitive to equal ratios of
brightness regardless of the abso-
lute brightness, over a wide range,
and that this logarithmic character-
istic should be taken into account in
television transmission and recep-
tion. In particular he recommended
a transmission curve in which the
depth of modulation would be pro-
portional to the logarithm of the
studio brightness, which would give
a constant signal-to-noise ratio at all
signal levels and permit a better dis-
tribution of contrast between high-
lights and shadows. He took issue
with the name of controls of tele-
vision receivers, showing that the
contrast control really controls the
apparent brightness of the image,
rather than its contrast.
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By W. J. BROWN

HE fact that commercial tele-

vision started in England about
two and one-half years earlier than
in the United States makes it inter-
esting and profitable to study the
progress which has been made over
there, as a possible guide to future
trends in this country. Television
started in England just as it has
done in America, with relatively
complicated and expensive receivers,
which have since undergone pro-
gressive simplification.

The tendency has been to retain
the original high priced receivers
but to introduce each year new re-
ceivers in lower and lower price
brackets, which have now reached
a price of only 25 per cent of the
original level. At the other extreme,
one or two projection type receivers
have been introduced at even higher
prices than the original level, but
their sales have been small, and the
popular demand has been for re-
ceivers in progressively lower price
brackets. While every effort has
been made to reduce the number of
amplifying tubes and the cost of the
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receiver chassis, it will be seen from
the accompanying table that the size
of cathode ray tube has been kept
as great as possible, and it is a not-
able fact that the size of picture per
dollar is considerably greater in
British than American practice.

In comparing the conditions of
service for which a receiver must be
designed in England and America,
the outstanding difference is that
British receivers are designed for a
single program only as it was not
contemplated that there would be
more than one transmitter in each
population center, whereas the
American designer has to cater for
5 stations in a given area. The
British designer, therefore, can and
does usually adopt simple and cheap
r-f amplification ahead of the con-
verter stage in a superheterodyne,
and in many cases uses t-r-f ampli-
fication throughout. In other re-
spects, the American transmission
perhaps leads to a more straight-
forward receiver design.

From the point of view of re-
ceiver design, the American wave-
form would appear to have the ad-
vantages: that correct interlacing
may be obtained with simpler syn-
chronizing circuits, and that single
sideband transmission permits nar-
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rower receiver bandwidths for a
given picture quality. The principal
disadvantage is that higher syn-
chronizing frequencies are required,
due to greater number of lines and
frames per second.

From the point of view of quality
of reception, the American system
appears to have the following ad- -
vantages :—

1. Less troublesome interference
from automobile ignition ete, due to
negative instead of positive modu-
lation causing small black spots in-
stead of “blooming” white spots on
screen.

2. Probably less interference due
to horizontal instead of vertical po-
larization of the transmitted waves.

3. The constant peak level of the
synchronizing pulses enables them
to be used as a basis for effective
a-v-c control.

4. Better picture definition, due
to greater number of lines and
frames per second and wider use-
ful bandwidth.

5. Less critical adjustment of syn-
chronizing controls is required.

The sum total of the advantages
outlined above does show up after
personal observation of the practical
results obtained, to the extent that
good pictures (i.e. correctly inter-
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laced) are more usually seen in
American receivers than British, and
there is just a perceptible improve-
ment in the average definition of the
picture.

Early Superheterodyne

Price—85 guineas; 15-inch cath-
ode ray tubes; 20 tubes. The cir-
cuit is shown in block schematic
form in Fig. 1.

A pair of series-connected antenna
coiis was coupled to a pair of trim-
mer-tuned secondaries, one second-
ary being connected to a separate
sound chassis, while the second was
coupled to a tertiary or “band-pass”
circuit, trimmer tuned, forming the
input circuit for the picture channel.
The tertiary circuit was connected
to the grid of a pentode converter

minated in an untuned center-tapped
secondary winding feeding a full
wave diode rectifier, which in turn
fed a single stage pentode video
amplifier. Eight tubes were thus
employed in the picture channel.
An overall vision gain control was
provided as a variable bias resistor
in the cathode of the first three i-f
stages. A further contrast control,
affecting the picture only, was pro-
vided as a variable resistor in the
plate circuit of the video stage.
Horizontal sync separation was
accomplished by an independently
biassed pentode (with a r-f choke
in its grid circuit), the plate circuit
of which fed a tertiary winding on
a blocking oscillator transformer.
The other two windings were con-
nected in the grid and plate circuits

deflecting coils and comprised a “U”
shaped laminated core with the ex-
tremities of the “U” shaped to em-
brace the neck of the picture tube.
Four windings were provided on the
yoke of the “U”, one being connected
in the plate circnit of the sync
separator. Two other windings were
in the grid and plate circuits re-
spectively of the triode blecking
oscillator, and the fourth winding
was connected in series with a B
supply bleeder to neutralize the d-c
core magnetization.

Manual semi-accessible adjust-
ments were provided for horizontal
and vertical sync separation, hori-
zontal and vertical frequency, pic-
ture height and picture width.

The sound receiver was mounted
on a separate chassis, and in this

Fig. l1—Left. block diagram of an early super-
heterodyne produced in England. It used 20 tubes.
sold for about 400 dollars, had a 15-inch piciure tube

Fig. 2—Below, modern (1939) British superheterodyne
receiver. 18 tubes including allwave receiver, price
about 220 dollars, including a 10-inch picture tube

b e

:

tube, into the cathode of which the
oscillator frequency was injected
from a triode oscillator having its
grid tuned by a manually controlled
variable condenser—the only tuning
control provided.

Following the converter were 5

i-f amplification stages, comprising

pentodes coupled alternately by two-
circuit bandpass and single-circuit
transformers with plate coils resist-
ance-damped. The i-f amplifier ter-

of a triode blocking oscillator. The
output to the air core saddle deflect-
ing coils on the picture tube was
taken directly across the grid coil
of the oscillator transformer, with-
out further amplification. Vertical
sync separation was obtained in an
independently biassed triode having
its grid fed through a 50,000 ohm
resistor and shunted by a 500 puf
capacitor. The scanning transform-
er in this case was integral with the

ELECTRONICS — DBecember 1939

case comprised a t-r-f receiver hav-
ing two pentode r-f stages, a diode
detector, triode audio and pentode
output stage—five tubes in all. A
single contral only was provided, for
volume, the circuit being tuned by
trimmers.

Two separate powerpack chasses
were provided, one for high voltage
with a single half-wave rectifier de-
livering about 6500 volts, the other
with two low-voltage rectifier tubes.
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TABLE 1| Additional controls, not mentioned
previously, were provided for fo-
cussing (magnetic) and brightness.

FEATURE 1936-7 1937-8 1938~-9 1939-40 Altogether the receiver comprised
five separate chasses, twenty tubes
n . and had five accessible and six semi-
W Price...........f oo | e 150~-220 gns. 150 ans. accessible (but very necessary) con-
- LI trols. The chasses were grouped as
(z) Picture size......| ......... | ... ... .. Projected Projected two horizontal “decks” around the
b= picture picture vertically mounted cathode-ray tube,
9 22" x 18" 18" x 1434" and the picture was viewed in a
o UL AR mirror rising to 45°.
& Cabinet....ooot| oo | Console Console In performance this receiver was
w variable. Notwithstanding the use
(:) Viewing.........| ......... | ... ... Screen Screen of separate tubes and even separate
x Sound equipment.| ......... | .. ....... Allwave Radio chasses for different funCtionSf .the
controls were exceedingly critical
. and not by any means independent.
Price............ 120 gns.* 80-120 gns. 80~120 gns. 44~56 gns. By expert adjustment a good picture
No. of tubes. . . .. 23-31 29 21 16=21 was obtained, but interlacing could
only be achieved after the most
r Rivbeda...... 12"=-15" 12"-15" 12"-15" 12"-15" painstaking efforts. Nevertheless it
g Cabinet.......... Console Console Console Console LA S e 15-1n(;h
. cathode-ray tube was so good in
Viewing......... Mirror Mirror Mirror Direct color, brightness and of course size,
that in the overall result many of the
Sound equipment. Aliwave Allwave Allwave Allwave receiver faults could be overlooked.
radio radio radio radio
Modern Superheterodyne Practice
Price............ 95 gns. 65 gns. 45-53 gns. 38-42 gns. In contrast with the three-year
No. of tubes. . . 90-99 29 18 16-18 old receiver described aboye, a 1939
mode] superheterodyne will now be
§ CR tube dia...... 197=15" 127-15" 10"-15" 9"-10" detailed: Price—45 gns; 10-inch
= cathode ray tube; 18 tubes, includ-
= Cabinet......... Console Console Console or table Console ing all wave radio receiver.
Viewing......... Mirror Mirror Direct Direct Onl)f two ‘chasses are employed
for this receiver, one for the whole
Sound equipment.| T4 <ound Tel. sound Allwave Allwave of the amplifying and synchronizing
only only radio radio circuits, and one for all of the power
supplies. The cathode ray tube,
Price............ Nothing below 38 gns 30 gns. 28~32 gns. which is of short design, is mounted
No. of tubes. .. .. 95gns. | ......... 1617 | ..., at a slight angle to t}.le horiZf)ntal,
so as to present a directly-viewed
CRivbediac.....| ......... 9" 9" 6" 9"-10" screen in the slightly sloping front
panel of the cabinet. Below the pic-
z Cabinet.........| ... .... Console Table Table Console or ture screen on the front panel are
2 co:srole L situated the controls and below these
in turn, the loudspeaker. This
Viewing.........| ......... Direct Direct | Direct Direct arrangement shows in itself con-
, siderable economy as compared
Sound equipment.| ......... Tel‘.)rs‘i)und sgjrl;d \;,A;IVI; Telt.);tlbund with the earlier type of receiver.
Y e Y Dealing now with the circuit, of
which a block schematic is shown in
Price. oo oo | 21-23 gns. 29-95 gns. Fig. 2, two antenna terminals are
& provided, one for the shielded trans-
Z Riwbedia......| ......... | ... 576"9" 7"-9" mission line from the television
= . dipole antenna, and one for a con-
§ Cabn.aef ........................... Table Table ventional antenna.
E Viewmg........| ..o Direct Direct The transmission line is tapped
< into a self-tuned grid coil feeding
r; Facilities. .. .....| ......... | ... ..... Sound OUtpr SOUnd-fO an r-f Stage in the television chan-
- L ph°"|° iack phono jack nel, the plate circuit of which in-
— cludes a double-wound self-tuned r-f
transformer, accepting both the

vision and television sound signals.

* gns. = guineas. One guinea = 21 shillings = £ 1.25 = approx. 5 dollars at pre-war parity.

28 December 1939 — ELECTRONICS

= www americanradiohistorvy com P



www.americanradiohistory.com

This is connected to the signal grid
of a triode-hexode converter tube,
the Hartley oscillator circuit of
which is trimmer-tuned.

The plate of the converter hexode
system feeds a pair of i-f tuned
circuits in series, one of which is
trimmer tuned to the television
sound i-f which is 4.5 Mc, the other
being self-tuned to a frequency of
8.7 Mec, which is within the band
of 6.5 to 9.8 Mc utilized for the
vision i-f signal.

These series connected tuned cir-
cuits feed vision and sound i-f car-
riers to the grid of the first of three
i-f amplifier tubes, which tubes have
similar interstage couplings, each
comprising a pair of tuned circuits
in series, tuned respectively to the
vision and sound intermediate fre-
quencies. The tuning of the vision
i-f circuits is staggered so as to
obtain a broad bandwidth, and the
resonant frequencies are as follows:

Vision if Sound if

tuning tuning
Output from Converter
Tube 8.7 Mc 4.5 Mc
Output from First
i-f Tube 7.0 Mc 4.5 Mc
Output from Second
i-f Tube 9.25 Mc 4.5 Mc

All vision circuits are self-tuned,
using variable-inductance coils tuned
by self-capacitance of coil, wiring
and tubes.

The vision and television sound
signals are thus amplified at radio
frequencies, converted, and again
amplified at intermediate frequen-
cies, in a single dual frequency amp-
lifier system. After the second i-f
stage the vision and sound signals
branch out into separate channels.

The vision i-f signal is further
amplified in a third i-f stage, the
plate circuit of which is self-tuned
to 7 Mc, and across which is con-
nected the vision diode detector and
its resistive load circuit. The video
signal developed across the diode
load is further amplified in a pen-
tode video stage before application
to the cathode of the picture tube,
which is used for modulation pur-
poses, the grid being grounded
through a bleeder-fed biassing po-
tentiometer acting as a brightness
control. Contrast is controlled by
varying the grid bias on the r-f
converter, and first i-f tubes.

Sync separation is accomplished
by a diode which is connected across
a portion of the plate circuit load
of the video stage in series with a

“priming” voltage sufficient to cause
the diode to conduct and short-cir-
cuit its video input through a 16 uf
condenser during the whole of the
picture signal. During the synchro-
nizing pulse, however, the “priming”
voltage is neutralized by the video
signal and the synchronizing pulses
are passed on, as positive pulses, to
the grid of a tetrode limiter oper-
ating at low screen voltage to limit
and control the pulses, which are
passed on from two taps on the lim-
iter plate load resistor to the verti-
cal and horizontal scanning circuits.
The vertical and horizontal scanning
circuits each comprise a high vac-
uum tetrode connected as a grid
blocking oscillator with reaction
feedback from the screen to a sec-
ondary winding of an iron-cored
grid transformer, in parallel with
which the synchronizing pulses are
injected through a condenser. A
grid series condenser and parallel
leak are provided to establish block-
ing characteristics. The sawtooth
pulses produced in the plate circuit
are in each case amplified by a beam
tetrode and the output is taken, di-
rect in the case of the vertical, and
through an iron-cored transformer
in the case of the horizontal, to the
saddle-type deflecting coils of the
cathode-ray tube. The 10-inch pic-
ture tube is of the triode type, mag-
netically focussed and deflected, and
operates at an anode voltage of
3500 volts.

For allwave sound reception, a
separate triode-hexode converter
tube is used, deriving its signal in-
put from a group of three switched
tuned circuits, one for each wave-
band, through suitable coupling coils

its plate circuit, tuned to 465 kc.
The secondary of this transformer
is switched into the grid circuit of
the first i-f amplifier tube in the
television channel described above.

The plate of this tube is also
switched from the television i-f
circuits into a double-wound i-f

transformer tuned to 465 kc and this
in turn is switched into the diode
which is also used for television
sound as described above. From
then on, the allwave sound channel
is identical with the television sound
channel.

In this way, by the introduction
of extra switching, the number of
extra tubes required for the allwave
sound channel has been reduced to
one, the converter tube. The wave
bands provided on this receiver are:

[ 6.67 meters,

Television, fixed vision.

tuning 723 meters,
sound.
13.5— 50 meters,
short waves.
195 — 580 meters,

Broadcast

Y medium waves.

950 —2000 meters,
| long waves.

In performance, this receiver is
much more consistent than the early
superheterodyne previously des-
cribed. Synchkronizing controls are
reasonably easy to handle, and in-
terlacing can be obtained without
serious difficulty, though this feature
is by nc¢ means foolproof. During
peaks of sound modulation, there is
occasional evidence of superposition
of the sound on the picture signal.

American British
Number of lines 441 interlaced 405 interlaced
Number of frames per sec. 30 25
Sense of modulation Negative Positive
Polarization of radiated wave Horizontal Vertical
Nature of sync pulses
Sense Positive Negative

Datum line
Line of horizontal pulses

Frame of vertical pulses

Above black level

Single narrow
pulse

Group of broad

Below black level
Single narrow pulse

Greup of broad pulses

pulses
Relative amplitudes of
frame & line pulses Equal Equal
Preparatory or equalizing Six narrow pulses None

pulses before frame pulse

at halfline

intervals

Modulation system

and top-coupling condensers from
the broadcast antenna system. The
converter, which has conventional
grid-tuned oscillator circuits, feeds
a double wound i-f transformer in
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Single sideband
and carrier.

Double sideband and

carrier.
In this connection, a resonant cir-
cuit is tapped into the cathode of
the third i-f amplifier, which handles
vision omly, in order to suppress
any spurious signal by degeneration.
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LECTRIC circuits comprising

amplifier tubes, particularly
bridge circuits of measuring instru-
ments, are affected by voltage varia-
tions of the power supply. The rea-
son is that the d-c plate resistance
of amplifier tubes is not constant but
depends on the plate and screen
voltages, grid bias and the heater
current. Therefore, it has been
necessary to operate circuits of this
kind on a constant voltage. This
calls for either a battery or for a
voltage regulator. The latter in-
volves considerable expense if the
voltage has to be kept within very
narrow limits. The circuit described
below represents a highly efficient
and inexpensive method for stabiliz-
ing amplifier bridges without the
necessity of stabilizing the power
supply proper. In this circuit,
neither sudden nor slow line voltage
changes have any effect upon the
bridge.

The stabilization of bridge circuits
comprising amplifier tubes has a
wide field of application wherever
the measurement of very small volt-
ages and currents is involved. The
new stabilization method was de-
veloped originally for a photometer

for very small light values. There is

a demand for a photometer of this
kind in the field of photography. In
many instances, it is necessary to
measure the density in different
parts of a negative film while it is in
the enlarger by evaluating the light
value in the respective parts of the
image on the base board of the en-
larger. Such measurements are not
possible by means of self-generating
photoelectric elements without amp-
lification. At least, the light sensi-
tive element would have to have such
a large area that the purpose of
measuring the light on a small spot
would be defeated. The photometer
incorporating the new stabilization
method, although being equipped

30

By HENRY P. KALMUS

Fig, 1—Circuit diagram of the stabilized bridge.

with an inexpensive microammeter,
shows full scale deflection at a light
flux as low as 5x107° lumen. This is
equivalent to an illuminatisn of
1/100 foot-candle on an area of
0.75 square inch (a circular spet
one inch in diameter) or to an il-
lumination of one foot candle on a
spot 3/32 inch in diameter. On the
100 division scale of th2 microam-
meter, one division corresponds to
1/10,000 foot-candle on an area one
inch in diameter. With this sensi-
tivity on a small surface, this pho-
tometer solves the problem of prac-
tical enlargement control on a
photoelectric basis.

The circuit diagram is shown in
Fig. 1. The load resistor of the
phototube is 80 megohms and the
microammeter is deflected to full
scale with a current of 100 micro-
amperes. Such an instrument, with-
out stabilization, would be thrown
out of balance by very small changes
in the line voltage. In the circuit
diagram, H and K are the negative
and positive terminals respectively
of a 110 volt d-c line or power sup-

The grid bias
of the triode, determined by the potentiometer P, is between
the potentials of points A and B

ply. The main portion of the cur-
rent flows through the following re-
sistors connected in series across the
terminals H and K:—R. (160 ohms),
R, (63.5 ohms), the filament of the
tvpe 30 tube (33 ohms), R, (1500
ohms) and R, (100 ohms). The cur-
rent passing through these resistors
is about 60 ma. The microammeter
measures the difference between the
plate current of the tube and the
bucking current through R, and R,.
The cathode of the phototube is con-
nectad to the grid of the type 30 tube
and the anode of the phototube is con-
nected to point D. The voltage across
H and D is kept constant at ap-
proximately 60 volts by the action
c¢f the small glow lamp L.

When there is no light on the
phototube and as long as the tap of
the potentiometer P, is at the ex-
treme right (which condition cor-
responds to an uncompensated cir-
cuit) the tube is biased by the volt-
age drop in the resistor R,, i.e., 4
volts. The plate voltage is 90 volts
and the tube draws a current of 3
milliamperes. If the line wvoltage
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Fig. 2—Curve 1 shows a condition of stability., curve 2, of no
compensation and curve 3, of over-compensation

drops by one per cent then the plate,
grid and heater voltages also drop
by one per cent. The d-c plate resis-
tance of the tube of about 30,000
ohms is thereby increased and the
bridge is thrown out of balance.
This causes a considerable drop of
the deflection of the meter needle.
Conversely, an increase of the de-
flection of the meter needle is caused
by an increase of one per cent of
the line voltage. This results in an
unstable zero setting of the instru-
ment. Similarly, when light falling
on the phototube is being measured,
the readings on the microammeter
are unstable. Inasmuch as line volt-
age changes will occur all the time in
practically every power line, it be-
comes evident that the pointer never
comes to a rest.

In order to stabilize the circuit
and thereby the meter needle, it is
necessary to keep the d-c plate re-
sistance of the tube at a constant
value. This is accomplished by the
combination of two means: first, by
what may be termed static stabiliza-
tion and second, by what may be
considered as dynamic stabilization.

In order to compensate for varia-
tions in static operation of the tube,
the following fundamental automatic
adjustment is required: The per-
centage change of grid bias is to be
larger than the percentage change
of plate voltage. This is obtained
by means of R, in series with the
bias resistor R, and the fixed poten-
tial of point B with respect to the
reference point H. It is clearly seen

from the diagram that if the grid is
connected directly to point B (the tap
of potentiometer P set to extreme
left) the variation of the bias will
be the wvariation in voltage drop
across both R. and R, while the
change in plate voltage will be that
corresponding to the change in volt-
age drop across R, only.

A second series circuit is con-
nected across the terminals H and
K. 1t consists of the glow lamp L
and the resistor R, (25,000 ohms).
This circuit draws a current of 2
milliamperes. The voltage across
the lamp is 60 volts, independently
of line voltage changes. The lamp
dissipates 1.2 watts and therefore
may be of the smallest type. As the
anode of the phototube is connected
to point D, the voltage across the
phototube is practically independent
of line voltage changes.

The glow lamp is shunted by the
voltage divider consisting of the re-
sistors R, (0.1 megohms) and R,
(0.5 megohms). The voltage across
the points H and B is kept constant
at 10 volts. This is the same voltage
which prevails across H and A as
long as the line voltage is 110 volts.

Now, if the line voltage drops by
one per cent, the voltage across H
and A also drops by one per cent.
The voltage across H and B, how-
ever, remains constant as set forth
above. The voltage across the
cathode E and point A drops from
4 volts to 4 —0.04 = 3.96 volts. The
voltage across the cathode E and
point B, previously also 4 volts, drops
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to 14—.14—10=3.86 volts, by
much more than one per cent. Ac-
tually, this latter drop is 3.5 per
cent. If the tube were biased by the
voltage across B and E instead of
by the voltage across A and E, then,
as the result of one per cent line
voltage drop, the d-c plate resistance
would be decreased considerably.

Thus, the effect on the d-c plate
resistance has become reversed.
As long as point A was used
as bias source, a voltage drop
caused increased d-c plate resist-
ance which resulted in a down-
ward shifting of the needle; now,
point B being the bias source causes
decreased d-c¢ plate resistance and an
upward shifting of the needle.

Now, a high resistance potenti-
ometer P, is connected across the
points A and B and the tap of this
potentiometer is used as bias source.
In shifting the tap from one end
towards the other, any desired bias
change within wide limits can be ob-
tained. It is easy, therefore, to set
the tap to a position so that the d-c
plate resistance becomes constant
and independent of line voltage
changes. As a result, the meter
needle shifts neither downward nor
upward if the voltage supplied to
the bridge changes.

In Fig. 2, the meter deflection in
microamperes is plotted against line
voltage for a certain illumination
which produces at 110 volts line
voltage a meter current of 50 micro-
amperes, Curve 1 shows that the
range of effectiveness of the stab-
ilization is almost plus and minus
10 volts from an average line voltage
of 110 volts for which the potenti-
ometer P, has been set. Curve 2 shows
the condition if no compensation
were used (tap of potentiometer P,
set to extreme right). Curve 3
shows an equally undesirable condi-
tion of over-compensation (tap of
potentiometer P, set to extreme left).

This static compensation is checked
and adjusted in the following way:

1. Set potentiometer tap to the
extreme right. Decrease the line
voltage and observe whether meter
shows a downward deflection,

2. Set the potentiometer tap to
the extreme left. Decreased line volt-
age should result in an upward de-
flection of meter needle.

3. Shift the tap step by step un-
til the meter is not deflected by line
voltage changes.

(Continued on Page T2)
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TUBES AT WORK

This month, tubes are applied to moni-
toring police equipment, checking the
speed of typists, and measuring the

of

effects
antennas

An RA{ Amplifier for

Frequency Monitor

By C. M. SMiTH, Jr.
No. Carolina State Highway Patrol

THE NorTH CAROLINA State High-
way Patrol operates five police radio
stations on 1706 ke, with the headquar-
ters unit located near Raleigh. When
the system was planned, it was de-
cided that only one frequency monitor
would be used, and that it would be
located at the headquarters station.
It devolved upon the writer to design
and construct a radio-frequency am-
plifier for use with the monitor in
measuring the frequencies of the four
outlying stations, and it is this ampli-
fier which is described herein.

At the Raleigh station the frequency
monitor used is the 475-A General
Radio unit, used in connection with the
681-A deviation meter. This combina-
tion is one used by many broadcast
stations, and depends upon measuring
an r-f signal from an unmodulated
stage of the transmitter whose fre-
quency is to be checked. This signal,
normally obtained by loose coupling to
an oscillator or buffer stage, is mixed
with a standard signal generated by
the 475-A oscillator to produce a 1000
cycle beat note, which is checked for
deviation by the 681-A meter.

None of the four outlying stations is
closer than 75 miles to Raleigh, so to
use the equipment described, a very
considerable amplification of the signal
is required to drive the deviation me-
ter circuits to standard output. If this
amplification is provided, it becomes a
simple matter to measure the fre-

shunt-feeding

of

tower

quency deviation of each of the Patrol’s
stations directly and visually. The sig-
nal must be unmodulated while the
reading is taken, but this is easy to
arrange in police service. Atmospheric
noise will, at times, be so loud that
a stable signal cannot be obtained for
long enough to make a reading, but
normally static causes little trouble.
In order to make operation of the
monitoring equipment as convenient
and simple as possible, it was thought
desirable to use as effective an auto-
matic volume control as possible on the
amplifier, to make frequent readjust-
ments of gain unnecessary. For this
reason, and because of their low grid-
plate capacity, 6L7 tubes were chosen
for the amplifier. Impedance coupling

.of output was chosen, because a tuned

output circuit would couple into the
oscillator a reactance which would tend
to detune the standard oscillator from
its normal frequency. Some manual
control of output was required, and it
was decided to obtain this by variable
self-bias of the output tube. A 6K7
tube was chosen for this output
position.

Any ave requires several volts vari-
ation at the detector stage to realize
maximum control. To help iron out
this variation in the amplifier de-
scribed a detector is used ahead of the
6K7 output tube, and its control volt-
age is applied to all grids, including
the 6K7. In practice there is less than
2 per cent variation in output be-
tween our stations except the one at
Asheville, from which the daylight
signal voltage is too small for use.

Figure 1 is a schematic diagram of
the complete amplifier. A 6H6 diode

~ 4

=| RIZ

P/'/of\_» E

110,60,

Sw,

L fmer

-3y
Ov.
3 +/50 v,
+320v

Fig. 1—Schematic of four-stage r-f input system for monitoring
police equipment
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rectifies signal voltage for use in the
a-v-c¢ circuit, while the remaining diode
gives a 3-volt delay to the operation
of this circuit. Resistance-capacity
filters are used in all tube element
leads except cathodes, which are
grounded to the chassis. Tuned circuits
from RCA police receivers were used
for reasons of convenience. These units
are completely shielded and use band-
spread, and they mount handily. All
r-f wiring was shielded carefully and
run as directly as possible. A power
transformer incorporating electrostatic
shielding of its primary winding was
used to avoid the possibility of cou-
pling from the oscillator to the am-
plifier through the power lead. All
components are sturdy enough for op-
erating continuously if desired.

The amplifier was built as a unit on
an 8%-inch high panel and chassis de-
signed for standard 19-inch relay rack
mounting. On the panel are a pilot
lamp, power switch, and gain control.
In addition, a spdt switch is provided
for coupling the local transmitter’s
oscillator to the monitor when check-
ing the local station, for which the
amplifier is not used.

Values for the parts used in the
amplifier are listed below:

Cz, Cs, Cc, CT, Cw, Cu, Cu, Cm, CU, Cls,
Czo,—.05 I,Lf

C;, C5, Cs, Cn, Clz, Cls, Czl, Cz',—‘o.l ,U-f.

Cy, Ci—100 ppf.

Co, C,—8 pf.

C.,,—one puf.

Rl! R‘.’, R&r Ru’ Rm RIO_
3 watt

R;, R:, Rn—10,000 ohms, 1 watt

R, Rs, R..—12,000 ohms, % watt

R, Ric—1 megohm, % watt

Ri—1 megohm, } watt

R:—5,000 ohms, 1 watt

R,—10,000 ohm volume control

R»—100,000 ohms, 1 watt

R:»—50 ohms, 1 watt

R»—12,000 ohm, 50 watt voltage
divider

L., L.—filter chokes

T+—power transformer

Swr—power switch

RFC-—23 mh r-f choke

100,000 ohms,

Electronic Typewriting
Speedometer

By BERNARD EPHRAIM

A NEw Low SPEED INDICATING instru-
ment of the impulse type may be of
use wherever stenography is taught,
such as at public or secretarial schools,
or wherever typewriters are used, sold
and demonstrated. For contestants at
speed exhibitions, the instrument indi-
cator can be easily changed to a
Weston projection meter so that the
“words per minute” speed is projected
onto a screen for observation by the
spectators. In large offices and at em-
ployment desks, the speedometer can
perform as a machine for testing an
applicant’s typing proficiency and
speed capabilities. The device also
(Continued on page 38)
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R-F POWER AMPLIFIER CHART

HE following simplified approxi-
mate method of designing Class B
and C amplifiers gives results suffi-
ciently accurate for most engineering
work. If provision is made to vary the
principal parts of the circuit (such as
grid bias, driving voltage, and load
coupling) by a small amount, optimum
operating conditions may be obtained.
The accuracy which may be expected
is indicated by Table 1I. Although the
method is outlined for Class C design,
it may be used for Class B design by
making the angle of conduction equal
to or slightly larger than 180°.
The method is based on the following
assumptions:

1. The I,-E, curves are parallel
and equidistant apart for equal grid
bias increments in the positive grid
region.

2. I, =k(e, + e,/1).

3. The amplification factor, u, is a
constant.

In addition the grid current and the
peak plate current must be approxi-
mated. The symbols are as follows:

I,, = peak plate current.

I, = peak value of fundamental com-
ponent of plate current.

1, — peak value of second harmonic
component of plate current.

1,,—d-c plate current.

E, = plate supply voltage.

E,—=grid bias voltage.

E, — peak input from driver stage.

E‘,,_peak output voltage.

E — minimum value of plate volt-
age.

E,...=maximum positive value of
grid voltage.

P, — d-c plate input power.

P, = r-f power output.

§ = angle of conduction in degrees
of fundamental frequency.

Since the allowable peak plate cur-
rent is not given by the tube manu-
facturer, it must be approximated by
multiplying the emission as given in
Table I by the filament heating power
in watts. Allowance should be made
for grid current (usually 10 to 20 per
cent) and for tetrodes and pentodes
allowance should be made for screen
current.

pmin —

Case 1. Class C Amplifier with Given

Plate Input Power

1. Select tube and plate supply volt-
age, E, (high values give greater
efficiency but require greater driving
power).

2. Determine the d-¢ plate current,
1,,=P,/E,.

3. Select several angles of conduec-
tion between 100° and 130° (small
angles give greater plate efficiency but
require greater driving power). Deter-
mine the peak plate current, I,, and
the fundamental component, I,, from
I,. and the chart (reverse side of this
sheet) for each angle.

By E. H. SCHULZ

University of Texras

4. Check I, against allowable value.

5. Consult I,-E, curves and select
values of E,,,, and E,,., to give re-
quired 1,,. E,,. ., should be as small as
possible for maximum efficiency, and
E,... should be less than 80 per cent
of E,,,, for low driving power. In
the case of tetrodes and pentodes E ...
should not exceed 80 per cent of the
screen voltage nor should E,,,,, be less
than the sereen voltage.

Since the manufacturer’s I,-FE,
curves do not extend far enough into
the positive grid region, some I,-E,
curves for positive grid voltages must
be sketched in by assuming that the
curves for constant grid voltage in-
crements are equidistant apart and
parallel to the straight line portion
of the zero grid voltage curve.

6. Calculate the grid bias from

EC = Ell/‘u' + (Eﬂmu: + EP"lln/p')a!

cos (0/2)
(1-cos (6/2))
directly from the chart.

7. Caleulate peak value of the driv-
ing voltage E, = E, + E,,,,..

where a — may be taken

Table I

Maximum Emission Current for Various Fila-
ment Materials to be Used in Choosing I,

Maximum Emission
Ma,/Watt of heating power

Type of filament

Tungsten' 2 to 4
Thonaled Tungsten® 10 to 35
10 to 40

Oxide Coated®

1 Based on safety factor of 1. DMultiply
hy 0.6 to 0.7 for linear amplifier or for
modulated stage to insure linecarity.

2 Based on safety factor of 3 to 10.

3 Based on safety factor of & to 15.

Table II

Comparison of Design and Experimental
Values for Class C Amplifier Using Type

10 Tube
Design Experimental
I 60 62.5
P, 19.6 18.8
P, 30 31.2
Eyos 110 118
Epmin 130 123
1, 10-12 12
» = 500 Volts f — 800 kc
6 — 135°, E, — 138, I, — 282, I, = 106
8. Calculate power output, P, =
ILLE,/2 where E, = E,E,, .. Also

calculate plate dissipation = P, -

9. Assuming that the grid culrent
is 10 to 20 per cent of the plate cur-
rent, determine the approximate driv-
ing power from E, multiplied by the
d-c grid current.

10. Check I,., E,, driving power, and
plate dissipation against maximum
allowable for tube.

ELECTRONICS REFERENCE SHEET

www americanradiohistorvy com

11. Choose the angle of conduction
that gives the most desirable ope-
ration from the standpoint of output,
efficiency, and driving power. If de-
sired, this may be repeated for several
values of E,,.., and E,,,,..

12. Design tank circuit:

Equivalent Impedance of tank, Z, =
EJ/L,

L = Z,/27fQ henries

C = 1/27f)°L &f

@ may be set arbitrarily between
10 and 15 or may be established by the
allowable second harmonic as follows:

66 I,
Q Per cent 2nd Harmonic X 1,
where I, — second harmonic component
of plate current for given 9. A large
@ will give a low harmonic component
but will increase the heating loss in
the tank circuit.

Case II. Class C Amplifier with Given

Power Output

1. Select tube and E, as in step 1,
case I.

2. Choose allowable I,, from Table I.

3. Select E,,.., and E,, .. as in step
5, case L.

4. Calculate E, = E,-E,,,, and I, =
2P,/E,.

5. From the ratio I,/I,
2), determine ¢ and I,.

6. Calculate plate input P, = E,J
and plate dissipation = P,-P,.

7. Caleulate E., E, and driving
power as in steps 6, 7, and 10 of case I.

8. Repeat for several values of I,
or try different combinations of E,,,,
and E,,,. for a given I, to give better
results from the standpoint of effi-
ciency, tube life, driving power, etc.

9. Design tank circuit as in Case I.

After the tank ecirecuit has been
tuned to resonance and the grid bias
and plate voltage have been adjusted
to the correct values, the grid excita-
tion voltage should be adjusted so that
the correct E, . is obtained, as meas-
ured by means of a peak voltmeter.
The coupling of the load to the tank
circuit should then be increased until
the desired plate current is obtained.
The tank circuit should be returned
each time that the coupling is changed.
Small variations from the calculated
values may improve the overall oper-
ating conditions. In amplifiers using
tetrodes and pentodes the tank should
be tuned for maximum output rather
than for minimum plate current, be-
cause the plate current is not very
critical with respect to tuning.

(see Figure
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Flexible in zpplving its serv:ces, a scientifically
trained orgaiizazion anticipates changing condi-
tions. For years satisfied customers have relied oa
“Cinch” to ke ready bor the rapid improvemen-s
within the industry. And now Cinch presents tke
MINIATURE socket.

Note socket No. 2597, Particularly adaptable in
the RF line . . . provided with an effective shield
... grounded tc chassis w:th a metal strap wken
riveted.

These sockets supplied only with 73" mounting
centers. Wo-kmanship, material and design have
made “Cinct” sockets “standard” where require-
ments are mcst exaaing This new “littlest” socx =t
will fill a great need.

“Cinch’ and Oak Radie Sockats are sicenied ander H. H, Eby sockel patends.

3 . 3 N A e Fa s T TEUEECR T S AT i S sl D1 51 3%
b, 1  Subsidiary: United-Care Tastener Corp., Cambridge, Mass. :

. gy © c | N c H | 2335 WEST VAN BUREN STREEET, CHICAGO, ILLINOIS
& ULy MANUFACTURING CORPORATION
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Eiimdc 450T has set o performance
record that has never been equaled

Large solid copper button
insures good electrical con-
tact. (A radiation type con-
nector placed on this button
assures cool seals.)

Three solid copper rods
welded to the copper button
designed for low RF resist-
ance plus high thermal con-
ductivity.

Heavy tantalum plate rig-
idly braced to prevent dis-
tortion, completely degassed
to assure gas-free perform-
ance.

Multi-strand thoriated tung-
sten filament for maximum
thermionic efficiency and
long life.

Filament spring mechanism
removed from heat to in-
sure constant, uniform ten-
sion.

Filament stem shielded
from stray electrons.

Super vacuum and no “'get-
ter” employed.

Plate stem open to permit
free circulation of air.

New type glass for seals
permits higher seal temper-
atures with safety.

Extra heavy grid lead for
low resistance.

Spotlessly clear glass bulb
assures maximum heat ra-
diation; eliminates spot
heating.

Vertical-Bar Tantalum
Grid. No large support to
cause shadows on plate.

Wide spacing of electrodes
permits high voltage oper-
ation with safety.

450 Watts plate dissipation
for $75.00.

of the most 1mpurtant radm transm:r;m g smt:diis

right ablllE{‘ to out per{mm most orhers mm;im

“B” linear amphﬁcm.

EITEL-McCULLOUGH, INC., San Bruno, California
38
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| finds its use as a fatigue indicator by
which one can record the most effi-
cient typing speed over any period of
hours. And in another instance, the
instrument can be wired to function
as a tell-tale to detect slow typing.
This is important where large groups
of stenographers handle voluminous
papers as the burden then must be
carried by the more industrious
workers.

The electronic speedometer is rela-
tively a simple device and gives posi-
tive visual indication of the stroke
speed per minute. The meter shows the
number of times per minute the keys
are struck. For a very selective count
or speed determination, any letters,
punctuation marks or characters can
be eliminated. The speed per minute
is metered the moment the typist be-
gins and increases as in an ordinary
automobile speedometer, and dropping
likewise when the typist slows down.
In addition to the speedometer circuit,
a five-impulse electric counter can be

250 v.
+

Requlated
power sugply

C<-Close I .
to sef mefer 3 Reset
“Counter
Var/ab/e
pole 0-200 ma
pieces

i@;u

Fig. 1—Circuit of typewriter speed
indicator

| combined to give an aeccurate word
count of all the words typed.

For classrooms, only one instrument
is required, each typewriter being
wired into a small rotary switch to
enable the instructor to check the prog-
ress of any pupil at any time. The
instrument has an educative value in
that it provides the student with an
incentive to do better and to improve
ones typing ability.

Circuit Specifications

A wiring diagram of the speedome-
ter circuit is shown in Fig. 1. The
schematic shows a current limiting
pentode to govern the charging of a
fixed condenser, and an electrostatic
voltmeter® to read the potential across
the condenser. Excepting the con-
tacting relay and motored discharge
resistor, the circuit is quite conven-
tional. Each time the relay is operated,
condenser C, receives a small charge
through the circuit formed by the
front contacts of the relay. As the
speed of the relay armature mcreases,
the charge on the condenser rises. The
potential across the condenser is meas-

2 Koechel, W. P., Electronics, Sept. 1933.
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CENTRALAB AGAIN KEEPS PACGE
WITH AN INCREASING DEMAND

"The best demand in years'" is the verdict of manufacturers who produce better grade
radio receivers. This brings an increased demand for better ''tone compensation" ie:
Centralab's tapped volume controls.

Centralab Standard and Midget Radiohms have a longer path of resistance than other
controls of similar size because the resistor strip is coiled on the inner circumference
of the case. This long, straight resistor strip is particularly advantageous when taps
are required, because good attenuation curve ferms can readily be maintained along
with low contact resistance at the tap.

Either standard or midget radiohms are available with I, 2, or 3 faps located at any
desired position between 209, and 809, rotation.

CENTRALAB: Div. of Globe-Union Inc., Milwaukee, Wis. &,
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——with & purpidle

® Have you found that two transformers
with similar frequency response character-
istics are not necessarily the same; that
high fidelity from an amplifier is not al-
ways assured by using transformers with a
flat response curve? More is required of an
audio transformer to insure the desired per-
formance, and the advanced designs to be
used for AmerTran Components Types PR
and PS provide this extra something. Two
definite advantages of our design refine-
ments are graphically illustrated in Figs. 1
and 2. Other equally important features are
(a) negligible third harmonic output, (b)
extremely low longitudinal transmission,
(c) minimum insertion loss, (d) com-
pletely balanced coil structure, and (e)
advanced mechanical design. Furthermore,
Type PS Components offer the ultimate in
complete electromagnetic shielding.
Be one of the first to receive complete
details of this new line. Send your name
“for a descriptive bulletin which will be
mailed as soon as it is received from the
printer.

TYPE PR MIXER TRANSFORMER |

PRI-

® Right FIGURE 2

Fig. 2—For best possible results an audio
transfermer should have a low reactive com-
ponent (curve 1), so that the total trans-
former impedance (curve 3) will approxi
mate the reflected a.c, resistance to the input
source (curve 2). That AmerTran engineers
have been successful in closely approaching
the ideal condition in designs for Types PR
and PS is demonstrated above.

® AmerTran transformers and reactors,
will be mounted in similar symmetric:
These will permit the assembly of neat
oughly professional manner with eith

® Left FIGURE 1

Fig. 1—A transformer’s performance is gen-
erally measured with the primary operating
on its image impedance (curve 2) but in ac-
tual practice this condition does not always
extst. AmerTran Types PR and PS offer
remarkably uniform performance with input
impedance varying over a wide range, as
shown by curves 1 and 3

TYPE PR MIXER TRAMSFORMER
PRI~ G &) 4

Types PR and PS, of all ratings
al cases of the reversible type.
ly balanced apparatus in a thor-
er exposed or concealed wiring.

AMERICAN TRANSFORMER COMPANY

178 EMMET STREET
NEWARK, N. J.

Manufactured
Since 1901 at
Newark, N. |.
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ured each time the back contact spring
on the relay returns to its normal oper-
ating position. The condenser receives
two charging impulses each time the re-
lay armature is actuated. The totalized
voltage is read by the meter circuit,
the readings decreasing as the voltage
increases on the condenser. The meter
is pre-set to a fictitious zero (maxi-
mum scale reading) before the instru-
ment is placed in operation.

The motored discharge resistor par-
tially discharges the condenser each
time the cam on the motor shaft closes
its associated contact springs. The cost
of the small variable speed motor® is
under three dollars, complete with cam
switch mechanism. The motor is re-
liable and less costly than thyratron
tube operated devices; in addition, the
mechanically controlled discharge has a
linear characteristic. The speed of the
motor is adjusted by varying the
shading pole pieces on the motor stator.
This governs the cam operating cycle
so that the discharge is very much
slower than the charging periods. The
arrangement assures vibrationless me-
ter readings.

No special precautions are required
in selecting the electrical components
embodied in the circuit other than the
storage condenser must have a very
high leakage resistance, and the power

supply be well regulated’. The d-c
té:—egc/«ef; I/g/%aygng
Key ~--- i
é,zbefggrbar-/ /’r
Bakelite - A—
insviation L ! 85%” g
Flexible . ! S Frame
LEEG kupporf/hgbrac/(ef
70 relay circuit

Fig. 2 — Ribbon-bar coniactor
assembly

pentode tube may be replaced with an
a-c type and the bias voltages then
bled from the power supply. The a-c
line and battery switch to the meter
circuit are mechanically linked or oper-
ated in tandem.

Contact Assembly

A simple contact-making mechanism
is used to close the reiay circuit on all
typewriters equipped with a ribbon-
operator bar which is depressed each
time any of the keys are operated.
This bar must not function when the
space-bar is touched. Figure 2 shows
how the ribbon-operator bar mechanism
is found on either Remington or Un-
derwood noiseless portable typewriters,
and the means for modifying the bar
to act as a contacting device. Where
this bar is not included in the mechani-
cal complement an auxiliary one may
be attached or a substitute contacting
scheme devised. Observe that the rib-

3 James Research Laboratories, Chicago,
Ilinois, Motor No. 100 with cam No. 101,

4 Curran, G. W.. Electronics, Jan. 1939,
p. 29, “Regulated Power Supply.”
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DISTRIBUTORS:
SGraybar Electric Company,
Graybar Building, N. Y.
In Canada and Newfoundland:
Northern Electric Co., Ltd.
In other countries:
International Standard Electric Corp.
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—plays both lateral and vertical
recordings with new sparkle!

Herz’s a pick-up that can handle
all recordings — whether vertical
or lateril. The Western Electric 9A
Reproducer brings out their full
quality —has a diamond stvlus in-
suring long life —costs much less
than the two pick-ups you’d other-
wise need.

You can easily equip yomur pre:-

ent transription tables with the
9A Reproducer, repraducing arm
and equa_izing equipment.

Ask G-aybar for yeur copy of
Bulletin T1630, which gives full
information on this zew aid to
Better Broadcasting.

ASK YOUR ENGINEER

Wesftern Eleciric
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SEAMLESS

Carbon Stecls
Alloy & Tool Steels
Stainless Steels
Copper . . . Nickel
Aluminum

WELDED
Buttwelded Steel
Electric Welded Steel
Brozed Steel

| 3

lloe Bowrrdd -

Of Superior Products In Tubing

Because we have
always been a few
steps ahead of the
known uses of
fine small tubing
we have developed
techniques of pro-
duction which make
so-called specialty
work a standard op-
eration at Superior.
If such economies
interest you, write
vs today for a ’Su-
perior’ quotation.
Superior Tube Co.,
Norristown, Penna.

))

wp

BRAWN*

Monel

Inconel
*Reg. U.S. Pat, Off.

WELDRAWN*

18-8 and other
Stainless Steels

*Welded and Cold Drawn

PURE NICKEL
Seamless & Lockseam
Cathode Sleeves
Mfg. Under U.S. Patents

THE BIG NAME
IN
SMALL TUBING
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bon-operator bar is insulated at all
points from its supporting brackets by
bakelite insulating spacers or washers.
One flexible lead wire is brought out
from the insulated bar and another
from the typewriter frame to the
relay circuit. For each time any type-
writer key strikes the ribbon-operator
bar, the circuit between the bar and
frame is closed and the relay circuit
actuated.

Word Counter

To count typed letters in any pre-
determined word grouping, for exam-
ple, a five character sequence, it is
only necessary to parallel the relay
coil circuit with an electric counter.
The counter must be back-geared so
that after receiving five initial im-
pulses only one count will be registered.
By further modification of the gearing
any word group count is possible.

By insulating any of the keys from
striking the ribbon-operator bar, only
those letters as preselected will be
counted. Such characters as punctua-
tion marks, symbols and numerals can
be eliminated from the count when-
ever desired by wrapping bakelite or
insulated sleeves around the key
bracket. This effectively isolates the
associated key from closing the ecir-
cuit to both counter and speedometer.

In general, the counter does not
record the movements of the space-bar
or carriage. The instrument is not
operated as a stroke counter, nor does
it count words by means of the spaces
which separate words. Instead, the
standard test count of “one” for every
five typed characters allowed is used.
When the counter is combined with the
speedometer, a complete typewriting
analysis can be obtained from either
students or professional typists.

Testing the Shunt-Fed
Antenna

A SIMPLE METHOD of tuning a grounded
antenna has been devised by A. A.
Touchstone, Chief Engineer of WAML.
The antenna in question is one of
the older wide base type towers, using
eight base insulators. The base of

Arternna
coupling
(O
£ :| ‘ =
o

Basic shunt-feed connection
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CONSTRUCTION DETAILS OF TYPE BR CAPACITORS

= — CARDBOARD SLEEVE
— | SINGLE Vo THICK SUPPLIED

THIS TYPE IS ONLY AVAILABLE
IN THE Tg 8 I"DIAMETERS.
CARDBOARD SLEEVE V5"

" THICK SUPPLIED.

Years of intensive laboratory research is the

secret of the advanced engineering design

you will find in these new Cornell-Dubilier

Type BR Etched Foil Dry Electrolytics.

Credit C-D research for:—

® Exclusive electro-chemical etching process
—-eliminating corrosion.

e Hi-pressure centrifuge impregnation — re-
sulting in better impregnation and lower
power-factor.

® Special C-D super-purity cellulose sepa-
rator—makes possible longer life expec-
tancy.

® Double ageing — assures uniform and
stable electrical characteristics.

® Special safety vent—eliminates the danger
of destructive high internal pressures.

o Hermetically sealed aluminum container—
ideally suited for operation under condi-
tions of high relative humidity.

— Py = i
i THIS TYPE AVAILABLE IN
= = -,\@} 3758 I"DIAMETERS. MO
s A ‘-g=®  EXTERNAL CARDBOARD
ELIITNG) ..3. ,"': SLEEVE SUPPLIED
3 —_— b}

POSITIVE VENT

RUBBER CAPPED BAKELITE
~~ TERMINAL BLOCK

i " SPECIAL RETAINING
LARGE ALUMINUM WASHER
(]

7

jﬁ
i
|
|
s
|
t 1
|
T
1
T
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The Type BR electrolytics are available in both single e TT I

and dual capacity combinations. In the smaller diameters T I I | T
the dual capacity unit is supplied with two positive leads 3007 T i |
extending from the opposite ends of the tube. The con- w Il T+t

tainer is negative. In larger diameters dual section units 250 I T B B e

can be supplied with both positive terminals on the same 2 = T T T T —
end. In this construction a common negative lead is sup- 2200 S - I 1

plied. In the smaller diameters a mounting strap acts as § Tt BREAKDOWN ~ VOLTAGE -

t— CHARACTERISTICS -
_1.. ST T T - ETCHED FOIL DRY ELECTRO~ [—j

the negative terminal. In all cases the container is nega-
tive. Complete technical and physical data supplied on

2

=3
|
|
t
3|
!
!
T
|

request. Your inquiries are invited. 100 7 ——1 LYTIC CAPACITORS —
I AMBIENT TEMPERATURE 21°C —

PRODUCT OF THE WORLD’S OLDEST AND o1 I A T H

LARGEST MANUFACTURER OF CAPACITORS s T i 11

L ]
25 50 75 100 50 200 250 300 30 400 450 500 550 600
BREAKDOWN VOLTAGE

CORNELL-DUBILIER

ELECTRIC CORPORATION

1012 Hamilton Boulevard, South Plainfield, New Jersey
Caoble Address; CORDU
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are described below.

BEAAORAE mom

BLSRSnad W Dm0

Write: ENGINEERING DIV,

EXPORT DIVISION: 100 YARICK STREET
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EQUALIZERS A\

UTC produces special filters for many organizations. In addition to
these special units, a number of standard items have been developed
for specific requirements of the communications field. Some of these

PHONO and RADIO FILTERS

(500 ohm impedance)

2E PLAYBACK EQUALIZER |

In hill and dale recordings. as well as some
lateral recordings, the high frequencies are brought
up when recording to effect a high ratio of signal
level to surface noise. Simultaneously, the low
frequencies are attenuated so that the high amplitude
will not overrun the track. The 2E equalizer com-
pensates for both of these effects in playback. H-3
case, Net ... ... iuiiiiiiniiiiinnnnn. $25

2F LOW PASS FILTER

In practically all high fidelity sound sources such
as phono, sound on film, microphone and similar
service, a substantial amount of scratch or other
parasitic noise is encountered. Since this noise is
in the upper range of the audio spectrum, a low
pass filter will eliminate the greater portion of it.
For highest fidelity, however, this filter should
have little effect on frequencies below the cutoff
point. The 2F filter is ideal in this respect and is
recommended for all broadcast work. Frequency
of cutoff is 6000 cycles. H-3 case, Net.......... $40

2G LOW PASS FILTER

cutoff frequency is 4500
...................... $40

Same as above, but
cycles. H-3 case. Net

2H SCRATCH FILTER

This low pass filter is similar in purpose to the
2G but has not as sharp cutoff characteristics:
suitable for most commercial and home applica-
tions. H-1 case, Net......................... $15

2J LOW PASS STATION FILTER

This filter has a 9000 cycle cutoff, attenuating all
frequencies beyond this point to eliminate the pos-
sibility of the broadcast station overrunning its side-
bands. H-3 case, Net........................ $40

2K INTERSTATION BEAT FILTER

In high fidelity receivers some difficulty is en-
countered due to the 10KC beat frequency between
the carriers of stations on adjacent channels. The

2K filter is designed to eliminate this one fre-
quency without affecting the other high fidelity
characteristics. H-1 case, Net................. $13

MEW YORK, M. Y.

150 VARICK 5T. &
CABLES: "ARLAB'" |

NEW YORK, N. Y.

the antenna is only twenty-four feet
from the transmitter.

As the geographical location of the
antenna was known more or less ex-
actly, it was an easy matter to locate
a building two miles from the antenna

that had telephone service. An ama-
teur radio receiver with a signal
strength meter was installed in the

building and tuned to the transmitter
frequency, using just sufficient length
of receiving antenna to make the sig-
nal strength meter read full scale.

Starting at the base, the antenna
was marked off at five foot intervals
for two thirds the length of the an-
tenna. As the operator climbed up the
tower marking it, he carried with him
the feeder wire (No. 8 stranded) and
an iron clamp. This iron clamp was
used to connect the feeder wire to the
antenna. The iron clamp also allowed
the operator to make connection
changes very quickly. When the oper-
ator reached the two thirds mark on
the antenna, he signaled the transmit-
ter operator to tune the transmitter
and antenna.

After the antenna was tuned to the
transmitter, the transmitter operator
telephoned the operator at the receiver
and asked him for readings of the sig-
nal strength meter on the receiver.
These readings were marked down on
a chart that had been previously pre-
pared for this purpose, shown in dia-
gram. After this reading was com-
pleted, the feeder wire was moved
down to the next lower mark on the
antenna and readings again taken
after tuning the antenna to the trans-
mitter.

Readings were taken from all points
that had been marked on the antenna
and these readings entered on the

A-Insvlated base antenna
B-Ground antenna
X Receiving antenna I+ Jorng
@ 1f0
o §
N HIO
- .
§ I(io
Ry 0
| ol
N
R 70l
6%)
)
4
3(1»
20
10
I EERILL
DB- 01 12 18 24 30 36 4248 6072
Scale as that on Signal Strength Meter J
Measurement of field strength of

shunt-fed tower
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Give Your Radio Cabinets

Added Styling Features

with Versatile Bakelite Plasties

HEN YOUR cabinets are designed with Bakelite

Plastics they have an added attractiveness that
contributes to increased salability. The inherent lustre
and rich surface texture of these materials impart com-
pelling eye-appeal to any radio cabinet. By providing
permanent fine appearance they insure lasting con-
sumer-satisfaction.

An equally advantageous styling feature of cabinets
made of versatile Bakelite Plastics is the great variety
of effects obtainable . . . colors and shades that range
from delicate ivory and white to deep-toned browns
and rich jet black ... that include an array of pastel
shades as well as bright hues which rivals the rainbow
in its brilliance.

Still more important to the manufacturer is the
facility with which Bakelite Plastics may be molded

ELECTRONICS — December 1939

Attractive, modern design and permanently delicate ivery color
are achieved in this Automatic Radio Mfg. Co. table model with a
cabinet of Bakelite Urea molding materials. Molder: Gorham Co.

in intricate shapes as well as simple forms. This factor
provides quantity-production savings that are an ad-
vantage in competitive selling.

There are more than 600 Bakelite Molding Materials
now available. For further information on these and
other types of Bakelite Plastics write today for a
copy of illustrated booklet 13F, “New Paths to Profits™.

BAKELITE CORPORATION, 247 Park Avenue, New York
Chicago: 43 East Ohio Street

BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin Street, Toronto
West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles, Seattle

BAKE LITE

e eppayontd i o wiotn

Tha mquemsd ete mahy o Shoms drnagenh R
s e o o G gt

Baniacrsd 7 Sutey Copmmon Unde

PLASTICS HEADQUARTERS
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Make TR & S Rivets
Standard for
Complete Satisfaction

In specifying rivets for your job,
it is important to get the best.
That's why you should insist upon
TR &S rivets. TR &S quality
means every rivet is of uniform
preciseness, accurately gauged to
drive smoothly and with non-
brittle efficiency.

Insure complete satisfaction by
making T R & S rivets the stand-
ard specification. We have solved
the riveting problems of Amer-

ica's leading industrial concerns.

Many

motorized JE® | Inquiries
models [ invited
available with
in single samples of
stroke and work you
multiple wish to do
drive

TUBULAR
RIVET & STUD CO.

World's Foremost Producers of Rivets

Wollaston Massachusetts
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chart. After making all readings, a

new feeder wire was cut and con-.

nected to the point on the antenna that
gave the greatest reading and a per-
manent connection was made. Meas-
urements showed that the grounded
antenna had a little more than five db
gain over the antenna when it was
connected as an insulated base an-
tenna.

Football Pickup and
Spotting Equipment

By King H. RoOBINSON
Chief Engineer, KTRH

FoOrR THE PAST FOUR YEARS the technical
staff of station KTRH has conducted
the technical arrangements on the ma-
jority of Southwest Conference foot-
ball games, and during this period
many problems have arisen which the
average remote broadeast would never

e s
AL wy o«

“Grid-graph” spotter equipment

create. Among these problems has been
the necessity of perfecting various
pieces of equipment whose value to
the broadecasting station is to a large
degree dependent upon football pick-
ups. Two of these special objects of
equipment are the parabola and the
“grid-graph” spotting machine.

The parabola lends itself admirably
to broadcast pick-ups direct from the
football field as it may be rotated and
directed toward any sound source,
picking up crowd cheers and moving
bands with the approximate compara-
tive clarity of a studio broadecast. The
standard parabola consists of a semi-
conical bowl of pressed paper, covered
with a protective material of treated
linen. The diameter of the standard
parabola is normally thirty-six inches,
and the bowl is mounted upon a port-
able tripod with the apex mechanism
constructed to control rotation and
angular movement. The microphone is
mounted facing the focal center of the
parabola and means provided for ad-
justment to the focal point which is the
location where all signals reflected
from the concave portions of the bowl
converge and are further reflected from
the center into the mierophone.

Due to the large size of the thirty-
six inch parabola it is extremely bulky
and does not facilitate easy portability,
especially on distant trips. For this
reason, where trips of several hundred
miles are to be made, and compactness
of equipment a prerequisite, a smaller
parabola has been constructed. This
parabola is twenty-four inches in
diameter and has proved to be as effi-

cient as the larger instruments. It is
also easily packed together with regu-
lar broadeast equipment and may be
carried as luggage by the engineer on
long trips.

The football grid-graph has had
many forms and variations. Some an-
nouncers still prefer the old pencil-
pointing method, in which the spotter
stands beside the broadeaster and
points to players’ names with a pencil
as they institute various plays. The
grid-graph is a natural outgrowth
of the pointing method; it combines
efficient and accurate spotting with
freedom of movement and unobstructed
view. The earlier form of grid-graph
was a cumbersome affair; sizes varying
from two to four feet in length were
used by some radio stations and, of
course, did not make very well for
compactness or portability.

The grid-graph instrument now be-
ing used by KTRH for football spotting
is a compact construction of three
pieces. It may be transported in a
small case eleven by fourteen inches
and consists of an announcer’s lamp
indicator panel together with individual
spotting push-button boards for two
spotters. During the football broad-
cast two spotters, men who are inti-
mately acquainted with team players,
flank each side of the announcer, one
for each spotting panel. Before the
spotter is a control board of push-but-
tons lined up in seven-four formation

which, although unorthodox in foot-
ball practice, is very applicable to
spotting. On one side of the an-

nouncer’s indicator board is a similar
line-up of lights. At each push-button
side a strip bearing the name of a par-
ticular player is located, and this strip
corresponds to the player’s name along-
side a lamp indicator on the an-
nouncer’s panel. As a play is placed

outside

equipment for
pick-ups

Parabolic

into motion by a team the experienced
announcer immediately realizes its
nature, then by merely glancing at the
lamp indicators before him the identi-
fication of the responsible players is
made known.
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Electronics — ] 939 — Progress Report

ADVERTISING—More advertisers spent more dollars
for advertising space in ELECTRONICS in 1939 than in
any other of the ten years of this publication’s history.
One hundred and seventy advertisers purchased a total
of 446 pages during the year. Forty-two new advertisers
started using ELECTRONICS as a new and powerful

sales medium.

CIRCULATION—ELECTRONICS has established an-
other all time high, with more than 13,800 net paid
subscribers at $5.00 per year. More than 17, of this
circulation goes to a constantly increasing foreign group

in 63 countries.

EDITORIAL — ELECTRONIC'S editorial leadership
reached another peak—with a total of 525 pages, averag-
ing 44 pages per issue. Two new editors were added
to the staff further to increase ELECTRONIC'S service

to its readers.

The outlook for 1940 is good. Increases in production and sales are
indicated in every branch of the industry. Contracts already in promise
that the 10th Anniversary year of this “electronic engineer’s textbook”
will exceed all others. The constant increase in numbers of advertisers
using month by month schedules proves that this business is not a seasonal

one—that products are bought every month in the year.

Are you scheduled for this 1940 better-business drive? ELECTRONICS

can help you, immeasurably.

» electronics -

radio, communication, and sound . . . industrial uses of electron tubes
design, engineering and manufacture

Place ELECTRONICS on your sales staff in 1940

ELECTRONICS — December 1939
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TUBES

News of recently issued tube types in-
cluding a month-by-month registry of
new tube types and also older types
compiled by the R.M.A. Data Bureau

A Change in Maximum
Ratings of Receiver Tubes

APPLICATION NoTE No. 105 issued on
November 15 by RCA Manufacturing
Co., Harrison, N. J. presents informa-
tlon on receiving-tube ratings accord-
ing to the new system adopted by the
Radio Manufacturers Association.

The system of ratings which has
been in use up to the present was origi-
nated in the early days of radio when
B-supply voltages were obtained from
batteries. In those days, the output of
a 90-volt supply fell below 90 volts
during receiver operation, but it never
rose appreciably above 90 volts. Maxi-
mum plate-voltage ratings for tubes,
therefore, were set up as absolute
maximums. A maximum plate-voltage
rating of 90 volts meant that the d-c
plate voltage should not exceed the
rating at any time.

This practice of setting ratings as
absolute maximums has continued up
to the present even though other
sources of supply have been in com-
mon use. Today, tube voltages are
usually obtained from sources, such
as power lines, where the voltage
varies, not only below, but also above
its nominal value. In many receivers,
this upward variation causes tube
voltages to exceed the maximum rat-
ings. The reason is that these re-
ceivers have been designed so that
plate and screen voltages are at the
maximum rated values when line volt-
age is at its average value. In other
words, many receiver designers have
interpreted tube maximum ratings as
design maximum values, although the
ratings were intended to be absolute
maximums. While this misinterpreta-
tion has caused no trouble with many
tube types because of the factor of
safety in the ratings of these types, it
has caused trouble with some rectifier
and power amplifier types. To avoid
this misinterpretation, it has become
desirable to modify the system of tube
ratings.

It is also desirable that tube ratings
be established so as to make allowance
for the difference in variation of sup-
ply voltage which exists between auto-
mobile receivers and receivers oper-
ated from power lines. Surveys have
shown that most of the power lines in
this country deliver a voltage within
*+10 per cent of 117 volts. The volt-
age of automobile storage batteries,

48

however, may vary 40 per cent or more.

According to the R.M.A. system it
shall be standard to interpret the rat-
ings on receiving types of tubes accord-
ing to the following conditions:—

Cathode:—The heater or filament
voltage is given as a normal value un-
less otherwise stated. This means that
transformers or resistances in the
heater or filament circuit should be de-
signed to operate the heater or fila-
ment at rated value for full-load op-
erating conditions under average sup-
ply-voltage conditions. A reasonable
amount of leeway is incorporated in the
cathode design so that moderate fluc-
tuations of heater or filament voltage
downward will not cause marked fall-
ing off in response; also, moderate volt-
age fluctuations upward will not re-
duce the life of the cathode to an un-
satisfactory degree.

Plate and Screen:—In the case of
plate voltage and screen voltage, how-

maximum value depends on the power
source, as follows:

A-c or d-¢c power line:—The maxi-
mum ratings of plate and screen volt-
ages and dissipations given on the
tube type data sheets are Design Maxi-
mums. For equipment designed for use
in the United States on nominal power-
line services of 105-125 volts, satis-
factory performance and serviceability
may be anticipated provided the equip-
ment is designed so as not to exceed
these Design Maximums at a line
voltage of 117 volts.

Automobile storage batteries:—When
a tube is used in automobile receivers
and other equipment operated from
automobile storage batteries, consid-
eration should be given to the larger
percentage range over which the bat-
tery voltage varies as compared with
the power-line voltage. The average
voltage value of automobile batteries
has been established as 6.6 volts. Auto-
mobile-battery-operated equipment
should be designed so that when the
battery voltage is 6.6 volts, the plate
voltage, the plate dissipation, the
screen voltage, the screen dissipation,
and the rectifier load current will not
exceed 90 per cent of the respective
recommended design maximum values
given in the data for each tube type.

“B” Batteries:—Equipment operated
from “B” batteries should be designed
so that under no condition of battery
voltage will the plate voltage, the plate
dissipation, the screen voltage, and the
screen dissipation ever exceed the
recommended respective maximum

ever, recommended maximum values values shown in the data for each type
are given. The interpretation of this by more than 10 per cent.
CONVERTERS AND MIXERS
MAX IMUM MIN MUK
PLATE pI4 111 SCREEA | an0OE-GRID | ANDOE-GRIO 0ISEIPATION TOTAL CaTw- | EXTERNAL SiG=
Tl wang YOLTAGE | SuPpLY | vOLTAGE suerLy voLTaGE PLATE SCRLEN | ANDDE~GRID ODE CURRENT | waL-GRID B1aS
volts volts volts volts volts watts watts watts niltianperes voits
648 PENTAGRID
6A8-G | CONVERTER 300 | 300 | 100 | 300 200 1.0 [ 0.3 | o0.75 14 0
PERTAGRID
6D8-G | convERTER 300 | 300 | 100 | 300 200 | 1.0 | 0.3 | 0.75 13 0
6x8 |TR1ODE~HEXODE .
6K8-G | CONVERTER 300° | 300 | 150 - 125% {0.75°| 0.7 | 0.75% 16 0
6L7
6L7-G | AS MIXER 300 [ - | 150 - S 1.0 | 1.5 - - -

° menode plete voltage. # Triode plate voltage.

°e nexode plate dissipation.

#§ Triode ptate dissipation,

RECTIFIERS
MAX I|MUM CONDENSER INPUT TO FILTER CHOKE INPUT TO FILTER
rvet PLAK [STEADY-STATL D¢ NAX |MUM LALATT MAX | MUN MINIMUN
L PAVERSL) PLAR PLATC |MEATLR-CATMOB [~ oo T Tooe putpyr [ vorat rricTrve] aec PLate | ooc outeur €
voLTact """"' A LOLLLACT vouract® | coemcar PLate-suerLy | vouract® cusmiat |-vr‘uLvU ::o'u
(LACLTCU inpEoancL”
velty [milljamgperes volts voles (WS} | witliamp. Onmg volts [RmS) |mildiamperes| menries

5T4 FULL-vAVE 1550 675 - 450 225 150 550 225 k)
504-G FULL-WAVE 1550 675 - 450 225 75 550 225 3
5v4-G FULL-WAVE 1400 525 - 375 175 65 500 175 4
e FULL-WAVE 1400 ] 300 = 350 100 25 500 100 €
5X4-G6 FULL-wAVE 1550 675 - 450 225 75 550 225 K]
SY3-G FULL-WAVE 1400 275 - 350 125 10 500 125 5
5Y4-G FULL-WAVE 1400 375 - 350 125 10 500 125 5
524 FULL-wAVE 1400 375 - 350 125 30 500 125 5
g;g_c FULL-WAVE 1250 210 450 325 70 150 450 70 g
62Y5-G FULL-WAVE 1250 240 450 325 40 225 450 40 13.5
2524 HALF-WAVE 700 750 350 235 125 100 - - S
2526 |VOLTAGE-DOUBLER| 700 | 450 350 117 75 T = = =
2526-6 HALF-WAVE 700 450 350 235 75 100 = - i

& when & tilter input condenser larger Lhen 80 u? is used, it may be neceb

3ary 1o use more Plale-suoply inpedance than the ¥IniNUN value Shown

® per plate,

© Zero onms for rull_wave voltage-d:
nalv-vave voltage-doudbler CirCuit
13 Connected to one $ide of 8-C i

brer Cl'Cull
i? #hich one G- termina

30 onms for

December 1939 — ELECTRONICS

www americanradiohistorvy com


www.americanradiohistory.com

AMPERES A.C.

My, ¥0n FULL BEALE 3D

Unfailing in their dependability, WESTON instruments play

an essential role in the efficient functioning of all types of

electrified equipment. Especially so, for machinery oc
equipment where an instrument is “built-in”. . . where the
user of the machine relies on that instrument pointer as his
key to operating efficiency. Here, design engineers wisely
build-in instruments they can trust...which they know
through experience will insure a dependable check on oper-
ating conditions, for the life of the machine. Thus to the
equipment builder, WesTONS bring the security of unfailing
performance out in the field . . . and to the equipment user,
the truthfulindications essential to the safe, efficient opera-
tion of the machine. Weston Electrical Instrument Cerpora-

tion, 618 Frelinghuysen Avenue, Newark, New Jersey.

LBuild-in westons

No matter what your “ba ilt-in”
instrument probler, the
Weston field representative
near ycu car give you seund
advice both as 10 -nstrmments
themselves and their -slation
to protlems of de:ign. opera-
tion and control. Just ’paone
the WesToN cffice ir. yous vicin-
ity, or write t> Newark per com-
plete data or all instroments.

WE STON [szrzzmefsz
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VOLTAGE AMPLIFIERS
B WAXIHUN miniwOw
suste [ scRtte | scacin ] orssieation | (xrimay
(s want vouract | sureer | v0utaot [oigns Tocaren] G000 00
vores [ vohts | wores | worts|vauns | veiis
. SUPLEX-DI0DE | .| T

| | SB8-G |wign-nu TRiopr | 20 | - - i
68 | DUPLCX-DIODE . |
£88-¢ PENTOOE zooizoo 125 | 2.29 (0.3
€C5 | DLTECTOR amo- T
€C5-C | LiFsgr totonp | 300 | - | - j 2.5 | - |
b -_— !

TWIN TRIODE [
608-C | 250 | - - o | - o |
P I TN 1 o e 1
§F8-C | puriifick 300} - - zs |- °
6J5 | DETLCTOR Awp- | B T, 1
645-G | LiFigr TRIopE | 300 | - | - 2.5 | - o |
o171 AS_PENTODE 300 [300 [ 125 [0.75[0.t [
6J7-G [ as TRioDE 750 | - - sl -

l TRIFLE-GR1D |
X ¢ |suptr-coxtroL | 300 | 200 | 125 | 2.75[0.38| o
SKI-G | " awerirtir | L1
6L7 | as ciass a, | [

‘ SUI-G | AwPLiFiER” Ol - |10 |15 rof -
657 TRIPE-GED | . T
£57-G | SUPER-COMTROL | 300 | 200 | 100 | 2.250.25] o

ABPLIFILR

I~ DUPLEX-DICDE | . ]

§S07 |wign-ay 1R10DE 0] - o - |- 0
TRIPLE=GRID T

€076 | SUPLR-CONTROL | 200 | 200 | 100 | 2.25f0.25] o

AKPLIFIER -

TRIPLT-GRID + ‘l 1 T
200
{

ENT-G DETECTOR 300 100 | 0.5 |o.t ¢
AMFLIFIER
DUFLEX-DIODL T

12807 [uigh-wy tRiope | 250 | - | - | - -

© for each prate,

Other electrodes:—When a tube is of
the multigrid type, the voltage ap-
plied to the additional positive elec-
trodes will be governed by the con-
siderations stated under Plate and

* For 50 years, we have specialized in the manufacture Screen'. .
and application of these devices. May we apply our ,Typlcal operation:—For many re-
experience to your problems? American Automatic Electric ceiving tubes, _the data show typical
W. Van Buren St. Chicago. 9perat1ng condltlpns in partl'cular serv-
Sales Co., 1033 ices. These typical operating values
are given to show concisely some guid-
E l E [ 'I' “ I [ ing information for the use of each
type. They are not to be considered as

ratings, because the tube can be used

MAKERS OF TELEPHONE AND SIGNALING APPARATUS
ELECTRICAL ENGINEERS, DESIGNERS & CONSULTANTS

POWER AMPLIFIERS

| WAXIMUN
" o< PLATE SCREEM PLATE SCREEN
I TYPC WANE YOLTAGE | ¥OLTAGE |01SSIPATION | DISSIPATION
I [ volts Yolis watts walts
6F6 AS PENTODE 375 285 | 11.0 3.75
HELPED US PERFECT sre-s [ twooe s | - T 00 -
6G6-C PENTODE 180 180 2.75 0.75
6K6-G PENTODE 315 285 8.5 2.8
THIS NEW RECORDER..! ste [ sk {s0 | 10 | oo | 13
tue.¢ SL6-6 AS TRI0OE 250 5 10.0 5
s e e 5| 250 | 12 o |
The new F-26-3. just out. was perfected on 6Y6-G |POWER ;{u:unzp 31 12.0 2.0
M
.- - - 6Y6-G . .
the firing line. It meets the demands of engi- o e TG G B o)
f - - . o I 25A6-G PENTODE 160 135 5.3 1.9
neers lor a precision instrument, simpler to 2586-G|  PEwToDE | 200 | 135 | 12.5 | 2.0
. . +
operate and easier to service: 25L6-6 | powr pLiFier| 117 | 117 | 4.0 | 1.25
Amazing new cutterhead and network with a frequency response-flat to
8,000 cycles (also available to fit Unit 199 and 220 Recorders. Model 2)
i . =t e RS
¢ [nstantaneous variation of pitch and direction of cut eliminate expen- TUNING INDICATO! )
sive feed screws —a Fairchild exclusive ® 16" dynamically balanced :um,m:w u:z::uu
P T
turntable with direct synchronous drive assures split-second timing @ Toee aane s | voutic | voutte
Instant change from 78 to 33'5 r.p.m. @ New recording scale in minutes £ LECTRON-RAY
: 6E5 TYBE 250 | 250 | 100
for all pitches and both OUT-IN and IN-OUT ® Floating motor mount o FLECTRONRAY | o 00|
. 9 W TUBE
eliminates all vibration. A
l sussecs | FUECTIRRRAY | 250 | 250 | 100 |
SEND TODAY FOR LITERATURE
under any suitable conditions within
. . ST .
its rating limitations.

In the new system of ratings, the
meaning of a maximum rating is
changed from “absolute maximum” to
“design maximum.” A complete inter-
pretation of ratings according to the
new R.M.A. system is included in this
article. From the tube types on which

R.M.A. has recommended new ratings,

| h m EI [l ’ ! | selected types of particular interest to

: the set designer are included in the
AERIAL CAMERA CORPORATION

accompanying chart.

88-06 Van Wyck Boulevard., Jamaica. L. 1. N. Y. It can be seen from this chart that
the values of the new design maximum
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HIGH VACUUM PUMPS

OILS, GREASES and WAXES

GAEDE AIR PUMPS in-
clude a variety of Mer-
cury Diffusion, Rotary Qil
and Molecular Pumps
with accessories,
for producing
and maintaining
the highest pos-
sible degree of vacuum.

LEYBOLD OIL DIFFU-
SION PUMPS—using
“Apiezon’' OQil B—are
now available for high
vacuum work. No freez-
ing traps required.

“"APIEZON'' OILS,
GREASES AND WAXES
have vapor pressures as
low as 10-6 mm. of Hg.
at room temperature.
They provide a non-
poisoncus liquid for OQil
Diffusion Pumps and seal-
ing media for high

vacuum systems,

=
o«
¥
z
z
@
S
tv)
]
<
o
g
z
il
o
=
o
o
5
=
i

For full particulars, please
write for Bulletin 1565-E.

JAMES G, BIDDLE CO.

[ ELEcTRICAL | <> INSTRUMENTS |

1211-13 ARcH STREEY PHILADELPHIA, PA.,

A CONTINUOUS
WORLD’S PAIR:

A 280 Tube
and

"Sylva|oy"
Filament

WILBUR B.DRIVER CO.

NEWARK, NEW JERSEY

o
&

ratings for many rectifier and power-
amplifier types have been made lower
than the former absolute maximum
values. In certain other types, the
new values of design maximum ratings
are the same as the former absolute
maximum values. For these types, the
change in interpretation of ratings is,
in effect, an increase in ratings. In
some of the voltage-amplifier types, the
design maximum plate-voltage rating
has been made 300 volts instead of the
former 250-volt absolute maximum.

Tube Registry

Tube Types Registered by R.M.A. Data

Bureau During October 1939

Type 50C6 (G)
Prototype 6Y6G or 25C6G

BeaM power amplifier; heater type;
(ST-14) glass envelope; seated height

47¢ inches (max); medium octal 7
pin base.
en = 50 v
i = 0.15 amps o %
ep = %gg v (max) ‘l
e = v (max)
e; = —14v o
ip = 61 ma
Ri. = 2.23ma n
= 18,300 ohms
Gr = 7100 pmhos @ @
1:{3 = 26(;)0 ohms( %
= 6.0 watts (10
Basing 7-AC ¢ 0 0

Type 12A6 (M)

BEAM power amplifier; heater type;
(T-8) metal envelope; seated height
21% inches (max); 7 pin octal base.

126 v

0.15 amps

e = 250 v
Sv

30 ma

3.5 ma

" 218

R, = 50,000 ohms

Gm = 3000 pumbos

Ri = 7500 ohms

PO = 2.5 watts (10%)

Basing 7-AC

Q
S
[ O 1 R T T

Type 12SR7 (M)

Prototype 6R7

DouBLE diode, triode; heater type;
(T-8) metal envelope; seated height
2 % inches (max); 8 pin octal base.

en =126 v
i = 0.15 amps

e = —9v
ip = 9.5 ma
u =16
R, <= 8500 ohms
m = 1900, pumhos
Ciaput =34 unt
ostpus = 2.8"uuf
Co» = 20 unt
Basing

ELECTRONICS — December 1939
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EVERY SIZE
for ANY JOB

Here is the only complete line

of “B"” power supply equipment
for police units, air craft and
radio broadcast

service and

sound systems.

Frames, sizes and capacities to
fit any requirements. 10 to 850
watts. Input, 6 to 110 volts; out.

Put, up fo 1750 volts.

Pincor Dynamotors are the last

word in efficiency and regula-
tion. Deliver high voltage cur.
rent for proper operation of your
apparatus with a minimum of
A. C, ripple,

Compact, light weight. With or
without filter, Send for catalaeg.

ROTARY CONVERTERS

Complete line for converting §,
12, 32, 110 or 220 volis D. C. fo
110 or 220 volts A, C. 60 fo
750 watts,

PIONEER
GEN-E-MOTOR CORP

CHICAGO . ILLINOIS

PIONEER GEN-E-MOTOR CORP.
Dept. R-4L,
466 W. Superior St., Chicago, Iil.

I'lease send information on Pine
Dynamators, Motor Generators s 1111}_(.;;
bower supply units. Rons andispect]

Name

Address

City “wtbon buniiini. v s Stald .
O Also send me Rotary Converter Catalog.
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Put Your
PLASTICS
PROBLEMS
up (0
RICIHARDSOY

® Here, available to plastic
users, isa complete organiza-
tion oftechnicans and skilled
craftsmen. Here are unex-
celled facilities for the pro-
duction of precision molded
and laminated plastics for
the electrical industry. See
for yourself the many profit-
able advantages of doing
business with Richardson.
Call the office nearest you.

Laminated-Molded

INSUROK

CRT"

%e RICHARDSON COMPANY

52

Type 12K8 (M)
Prototype 12K8

TRIODE-hexode, remote cutoff; heater
type; (T-8) metal envelope; seated
height 245 inches (max); 8 pin octal
base.

126 v
0.15 amps

€n
in
HEXODE SECTION
ep = 250 v (max)
= 100 v %max)
—3 v (min)
2.5 ma
6 ma
330 pmhos
» = 0.6 megohms
Crpin = 6.6 ppuf
Cifour = 3.5 upf
TRIODE SECTION *
ep, = 100 v
e =0v
Gm = 3000 pmhos
Coscin = 6.0 ppf
ore out = 3.2 ppf
Basing 8-K

Type 7AP4

PICTURE tube; heater type; phosphor
No. 4 (white); magnetic deflection;
electric focusing; J-56 bulb; overall
length 13% inches (max); maximum
diameter 7% inches; screen radius 3%
inches (min); medium 5-pin base.

en =25v

1w = 2.1 amps
€anods H2 = 3500 v (max)
eanods 71 = 1000 v (max)

ScrREEN input for static pattern = 2.5
milli watts/em?

e, for cutoff = 67.5 volts with max
permissible resistance in grid circuit.

Crr-input =12 upf (max)
Basing 5-AJ

SORTING FREIGHT
CARS BY PUSH
BUTTONS

Electrical equipment, operated by
push buttons is used to control the
movements of 5,000 coal cars daily
at Toton. Derbyshire, England. The
microphone at the control board en-
ables the operator to talk directly
with the men in the railroad yards.

PROFESSIONAL
SERVICES

(Rates on Application)

ELECTRICAL TESTING
LABORATORIES

Characteristics
of Vacuum Tubes
Tests of photo cells. glow lamps, crater lamps.
Tests _of electronic and optical devices
East End Avenue and 79th Street
New York, N. Y.
Phone: Butterfield 8-2600

INTERNATIONAL ELECTRONICS, INC.

DESIGN AND DEVELOPMENT

1 G 1) e S o6ARG0A00000A0oRE00aHAGAR000G Television
Sound se.eeviiierierrrierteiiioesens Electronics
MANUFACTURING METHODS
Condensers .. Tubes .... .. Resistors
Vibrators .. Lamps ... . Speakers

630 Fifth Avenue New York. N. Y.
Cable: Interengin. New York

HAROLD J. McCREARY
Mem. A.I.LE.E. & W.S.E.
Consulting Engineer

Laboratory Facilities

Research Electronics
Development Television
Design Radio

Factory Practise Railroad Signaling
Patent Studies Telephony

105 W. Adams St. Phone STate 4003 Chicago, H1l.

F. H. SHEPARD, JR.

CONSULTING ENGINEER
ELECTRONIC APPLICATIONS
Specializing In:

Industrial Control Special Amplifler Design
Follow-Up Devices Photoelectric Applications
Radio and Carrier Operated Remote Control
6167 Cedar Ave., Merchantville, N. J.
Telephone Merchantville 1111

A HILL

DIRECT MAIL

As business paper pub-
lishers for over fifty

years, McGraw-Hill is uniquely equipped to
offer complete, aquthoritative direct mail cov-
erage of Industry’s major markets. Extreme
accuracy is maintained (gquaranteed to 98%)
and through careful analysis of markets,
complete classification of companies and per-
sonnel, etc., the widest possible selections
are available. Send for handy reference
folder, "“Hundreds of Th ds of R
Why”* which describes how McGraw-Hill Lists
are built and maintained.

What Fields Do You Want to Reach?

. Aviation
.« . Bus & Electric Railways
Civil Engineering and Construction
" - Administrative Executives

Electrical Dealers & Wholesalers
Mill Supply Houses
Power Services
Product Engineering & Design
Production and Maintenance
Radio Dealers & Wholesalers
Radic Engineering & Design

For further details, selections from
above basic classifications, counts,
prices, etc., or estimates on special lists

. ask any representative or write to

T WAl DIVISION

{ McGRAW-HILL PUBLISHING €0O.

138 W, &Tsd LFREIT Wiw ToRE, 8 T

Compiete Lists Covering Industry’s Major Markets

December 1939 — ELECTRONICS
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Tube Types Registered by R.M.A.
Bureau During June 1939

Data

Type 6E8 (G)

FOREIGN service, triode-hexode; heater

type; (ST-12) glass envelope; 8 pin
small octal base.
Ey=63v
In = 0.3 amps
TRIODE
e =150 v
e =0V
Gm = 2800 umhos
HEXODE
ey = 250 v

e = —2vV .

G = 630 pmhos

Ry = 1.25 megohms
Basing 8-0

Type 3C5 (GT)

POWER amplifier pentode; mid-tapped
filament type; (T-9) glass envelope;
seated height 2% inches; 7 pin small
octal base and shield ring.

N5
5

EI’/ = 268 v

I .05 amps

€p 90 v e
¢ —9v

6 ma

ip
R 10,000 ochms
PO = .260 watts @ (2
Basing 7-AQ

OM KO

&
wwann

Type 6R7 (GT)
Prototype 6R7 (M)

DouBLE diode, triode; heater type;
(T-9) glass envelope; seated height,
2% inches; 7 pin octal base.

(e
Fih=633av ’
= .3 amps
e:=250vp e \‘
€ = -9 v

ip = 9.5 ma
Gm = 1900 pmhos
R, = 8500 ohms
u =16
Basing 7-V

_

=)

Type 6C5 (GT)
Prototype 6C5 (M)

TRIODE; heater type; (T-9) glass en-
velope; seated height 2% inches; inter-
nal shield, 6 pin small octal base.

I}’A = 63.3 v
» = .3 amps
ep = 250 v 6

¢ = —8v

@2 Z 3000 umh

= pmhos

Ry = 10,000 ohms (Z) ()

= v,
Basing 6-Q o 0

ELECTRONICS — December 1939

This Small

HEINEMANN
CIRCUIT BREAKER

used on
WESTERN ELECTRIC'S Newest
1000 Watt Radio Transmitter

We quote from their catalog: ""Additional fea-
tures are: The absence of the conventional types
of fuses. Overload protection is provided by
the use of magnetic circuit breakers which also
serve as switches and make possible a very sim-
ple and effective control circuit . . ." Its small
size and low cost provide a most economical
means of built-in protection. Write us for full
information.

HEINEMANN CIRCUIT BREAKER CO.

97 PLUM ST. - - - - TRENTON, N. J.

Exclusive Features

In any rating er fractional
rating from 50 milliamperes
to 50 amperes.

Time delay does not depend
on thermal metal bhut em-
ploys electro-magnetic prin-
ciple.

Instantaneous operation on
short circuits and dangerous
overloads.

Immediate reclosing  after
device has opened on over-
load or short circuit.

Increases the life of tubes:
cuts down expensive re.
placements.

NIE WY
SUPER
PRO

9

FULL RANGLE

THE new “Super-Pro” receiver was de-
signed for the engineer who demands
flexibility. Full range variable selectivity
provides any band width from less than
100 cycles to nearly 16 ke. Two T.R.F.
stages; three LF. stages; noise limiter;
five range crystal filter; “S” meter; cali-
brated dials, and many other features
make the “Super-Pro” an engineering
accomplishment.

WRITE DEPT. E-12 FOR 16-PAGE "SUPER-PRO" BOOKLET.
HAMMARLUND MFG. CO., INC.

“ Wziy

% Fractional microvolt sensitivity
% Full range variable selectivity
% Absolute image rejection, 2-T.R.F.
% Calibrated, adjustable “S” meter
% Direct reading calibrated dials.

424.438 WEST 33:d ST., NEW YORK
CANADIAN OFFICE: 41 WEST AVE, NO., HAMILTON, ONT.

www americanradiohistorvy com


www.americanradiohistory.com

Type 25Z4 (GT)
Prototype 25Z4 (M)

HALF-WAVE rectifier; heater type;
(T-9) glass envelope; seated height
2% inches; 6 pin small octal base and
metal shell.

(5

BALL)

FORMED PARTS

TUNGSTEN AND
MOLYBDENUM

Eyn=25v
Iy = .3 amps
€ = 125 v (max)

tae = 125 ma (max)
edrop @ 125 ma = 12 v
Basing 5-AA

OENC)

Type 25Y4 (GT)

Add CALLITE Quality to the natural qualities of tungsten and HALF-WAVE rectifier; heater type;
molybdenum. Callite formed parts are CERTIFIED — that means (T-9) glass envelope; seated height

i . 2% inches; 6 pin small octal base and
uniform, tested and proved. Callite can serve you better, regard- metal shell.
less of your requirements. Our entire staff of metallurgists and ()
engineers are at your disposal . . . ready to bring to the solution En=2v G)

. . In = .15 amps
of your particular problems a vast fund of specialized knowledge ea: = 125 v (max)
. . . = 75 ma (max)

and experience. Formed parts in special shapes made accurately g;;;;,,%j?g;““ =18y ©

@
to your specifications. Consult Callite today. Catalog on request. "

Type 2W3 (GT)

CALLITE ;70000 [
Vv I 5 I O N HALF-WAVE rectifier; filament type;
EISLER ELECTRIC CORP, * 544 33th ST. » UNION CITY. N. J. (T-9) glass envelope; seated height

2% inches; 5 pin octal base

Just Out! A

RADIO SERVICE | =
TRADE KINKS

Basmg 4-X e
== By LEwis S. SiMoN, Manager, Rexall Radio Stores, PHOTOTUBE AIDS IN

Brooklyn, N. Y. 269 pages, 9 x11, spiral-bound to MANUFACTURE OF GLASS
open flat, $3.00

On X9,

® A quick-reference manual of radio
Make more money on set troubles and their repair

your radio servicing jobs— ® Saves time in testing and trouble-

This is one service manual it will pay shooting—shows weaknesses and key
you to use. You will step up your profits trouble spots of specific sets
on servicing jobs from the day you put
the book to work for you. Every line
in it has come out of actual, shirt-sleeve
practice. This is no theory book

This manual gives you blunt, stcp-bg step ® Covers hundreds of makes and
directions for finding troubles and for xing models of radio receivers, household
them. Some of the methods are homely trade nd auto

kinks that have never before been known except and a

to a few expert service men. The book will
save you hours of time and will give you
satisfied customers. McGRAW-HILL ON-APPROVAL

COUPON

It points out the weak points of radio re-
ceivers of specific makes and models, and con-

® Gives 'practlcal methods of repair
and adjustment taken from success-
ful radio servicing experience

McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C.

sequently enables you to go right to that point fgnga;};? esxlx‘n‘:f‘n:t};:dl:n Sael‘)'x';ir‘(’;a’{“l‘}f }%iné{:ystoi 7 5 : g .
to spot the trouble. It saves you going through will send $3.00 Dlus few cents postage, or return i o ey o ok
elaborate tests of the entire circuit. book postpaid. (Postage paid on orders accom-

panied by remittance.)

hE\lr(eﬁy trgublehso}(ut&on in thcdboolg hasEbeen X A recently developed “seeing eye"”
checked and re-checkeéd again and again, very ame ......00. . . . .
page of directions may be depended upon. Address maf:hme LA e A crucible of
Try the book out your next servicing call s optical glass, weighing two tons,
out on servicing call. Cit; A SLALE .erieiateee it aaaas 5
We are anxious to send you a copy on ap- v an # from a furnace with tongs at th.e
proval forFI?l days’ dexammat};on just for éhat Posttlon  «oeveiiiiiiiiii end of a nine.foot arm. From this
purpose. ill in and send the coupon today COMDANY ..vuvnevneinaraniearrinnannn. FL-12-39 i
(I;I:)o?(rslygent on approval in U.8. and Canada only.) glass spectacles ?"“ be ground and
polished
~
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PLUGS —SOCKETS

TERMINAL PANELS, ETC.

oN1d

1IN00S—109-9-d
airviaisnmi

av-9-s

HUNDREDS OF STANDARD ITEMS
OR SPECIALS TO YOUR BLUE-
PRINTS.

WRITE FOR BULLETINS.

HOWARD B. JONES
2300 Wabansia Avenue

CHICAGO ILL.

Boost Sales and Profits!
NEW TURNER 33D
DYNAMIC MICROPHONE

25 Ft. Removable Cable Set and Full
Tilting Head
Hi-Impedance or

$95.00
200 or 500 Ohm , . . . List

A handsome, trouble-free microphone for the ham,
recorder or P.A, work. Not sensitive to mechanical
shock or climatic conditions. Offers opportunities
for volume sales and long profit. Output —54DB.
Smooth response 40-9000 cycles. Free from feedback.
Full satin chrome finish. 100 ft. lines possible at
hi-impedance; thousands at low. Balanced line
cable to eliminate noise pickup.

Write for Microphone Catalog

The TURNER G0, Dtgusy s tr 50 ot

910 17th St. N.E. Deduct §1.50 for 8 Ft.
CEDAR RAPIDS, I0WA. Cable.
=

Ey=63v

Iy = 1.25 amps

¢, = 135 v (max)
| e =95V

i = 58 ma

Gm = 9000 umhos

Type 6W6 (GT)

BeEaMm power amplifier; heater type;
(T-9) glass envelope; seated height
2% inches; 8 pin octal base.

PO = 3.3 watts (11%)
Basing 7-AC

Type 12B7 (GL)

R-F pentode,

heater
type; (T-9) glass base-envelope; seated
height 2% inches; 8 pin loktal base.

remote cutoff;

@—®
I}:A =126v
= .15 amps
e: = 250 v 9( @
ip = 9.2 ma
&7 = 3000 wmt ‘
= mhos
R': = 8 me‘g‘ohms e 0
Basing 8-V ‘
T ®

Type 7E7 (GL)

DouBLE diode, r-f pentode, remote cut-
off; heater type; (T-9) glass base-
envelope; seated height 21 inches; 8
pin loktal base.

Ey=70v

Iy = .32 amps

e, = 250 v (max)

e = —3V

ip = 7.5 ma

R, = .7 megohms

Gm = 1300 pmhos
Basing 8-AE

Type 7F7 (GL)

DOUBLE voltage amplifier triode; heater
type; (T-9) glass base-envelope; seated
height 21 inches; 8 pin loktal base.

(4—L5)

| Ey»=70v
Iy = .32 amps
Each triode section
e, = 250 v (max) o e
e = —2v
ip = 2b3 ma
p =7
» = 44,000 ohms e o
Gm = 1600 pmhos
‘ Basing 8-AC 0 0

| Type 1P5 (GT)

Prototype 1P5 (G)

R-F pentode, remote cutoff; filament
type; (T-9) glass envelope; seated
height 2% inches; 7 pin small octal base
and shield ring.

1}3/ =14v / <>

s = .03 amps

ep =90 v 9 e
e, =0v
ip = 2.3 ma

| %n = 8800 umgos o

= .8 megohms
I Basfng 5-Y e

‘ On §O

ELECTRONICS — December 1939

www americanradiohistorv com

Lingo Radiators Can Step
Up the Efficiency of Your
Station to a New ‘‘High’"!

You can DEPEND on Lingo Vertical
Tubular Steel Radiators to give
d.  the UTMOST in Performance, De-
l pendability and Economy. Results
of well-known engineers prove that
l Lingo performance is all that we
say. Wherever installed Lingo has
exceeded the efficiency expecta-

tions. Into Llingo designing has
l gone the finest engineering skill
and modern antenna principles.
The result—"plus"" performance
combined with low installation and
maintenance costs.

Write for Technical Folder

It costs you nothing to have complete de-
tails on your desk. Send for our complete
illustrated story—and if you send your
location, frequency and power, we will pro-
vide you with complete cost and performance
figures in advance, without any obligation.

‘ John E. Lingo & Son, Inc.

Dept. E-12 Camden, N. J.
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30 Years
Specializing

in RELAYS

Your search for the "last word" in sig
nalling and control devices and equip-
ment ends with Autocall. Single units
or complete systems are readily avail-
able under this well-known name which
for over 30 years has set the standard
in this highly specialized field. Write
for new catalog.

TYPE R & RI

Positive indicating
target type with con-
trasting white bars
against dull black face
when target is displayed
and all flat black when
target is not displayed,
large identification card,
single fow current coil,
- pivoted armature. Con-
tacts returned to normat
by contact spring ten
sion and gravity. Core
and armature are
laminated.

ThellulocallG

L RELATS o ANNLNEIATERS
« MNHCATING DEVICES ™ LNGLID FLOW OEVICES

*HELLS, HORNS, CHIES -« CODING TRANSNMITIERS
v SIGHALLING SYSTEMS -
7 ALL TYPES

and I5E BOLIPAERT
» TERMINAL DIS0ONWEDT BLOCKS

GOAT TUBE SHIELD FEATURES
that Simplify Set Manufacturing

MAXIMUM
“ COMPACTNESS

#2 The compactness re-
quired by modern set
engineering makes man-
datory radio tube
shields that take up an
absolute minimum of
space. Goat form-fit-
ting shields fit snugly
around the tube, and
through maximum com-
pactness, simplify the
set engineer's problems.

GOAT TUBE SHIELD FEATURES:
3High
Yalue

4 Tested Performance
5 Quick Service

| Yariety

2 Maximum Compact-
ness

Appearance

Send for Bulletins

GOAT RADIO TUBE PARTS, c

L WSO BF THE FRED GOAT CO. 55 1|

314 DEAM 5T BROOKLYH, H. Y,

Type 50Z7 (G)

BALLAST, rectifier-doubler; (ST-12)
glass envelope; seated height — 3%
inches; 8 pin small octal base.

En = 50 v

Iy = .15 amps
etap = 2.00 v

€ac = 117 v (max)

ide = 65 ma (max)
Basing 8-AN

e&,o

On N0,
Type 3Q5 (GT)

BEAM power amplifier; mid-tapped
filament type; (T-9) glass envelope;
seated height 2% inches; 7 pin octal
base.

Er=28v

Iy = .05 amps
ep =90 v

€ = —45v

Gm = 2100 pmhos

R = 8000 ohms

PO = .27 watts(7.5%)
Basing 7-AP

Type 50Y6 (GT)

RECTIFIER-doubler; heater type; (T-9)
glass envelope; seated height 2% inches;
7 pin octal base.

Q-0
Ey =50 v QA

Iy = .15 amps
Rt
®

€. = 125 v (max)

ige = 85 ma (max)
Basing 7-Q

TELEVISION IN
POLICE WORK

Police and detective heads, together
with municipals from Philadelphia
- and adjoining counties gathered at
the Franklin Institute recently to
witness a demonstration of televi-

sion in its application to police

work. Mrs. Brusco is shown here

appealing to police and the people

of Philadelphia to locate her miss-

ing son, whose photograph is shown
on the stand at the left

* NEW x

Safety Terminals, Insulated Rectifier and
Connectors, High Voltage
Tube Sockets, Iron Core RF Chokes,
QuarkzQ  Polystyrene High
Frequency Variable Condensers, Meter

Thyratron
Insulation,

Type Dials, Cast Aluminum Chassis, etc.

Catalogue Upon Request

JAMES MILLEN
150 EXCHANGEST.

MFG.CO.Inc.
MALDEN, MASS.

AN ORGANIZATION

that can assist
TRANSFORMER BUYERS

Acme’s experience in building transformers
for neon, radio, lighting and other voltage
coatrol and regulation applications is a valu-
able asset which you can use to better the
performance of your product. Consult with
an Acme Electric Transformer Engineer, and
let him help you develop a better transformer
for your needs and perhaps at a price that
may show you exceptional economies. Acme
specializes in volume production of specially
designed transformers. Your inquiry invited.

THE ACME ELECTRIC & MFG. CO.
31 WATER STREET (] CUBA, N.Y.
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Type 1D8 (GT)

DiobE, triode, p-a pentode; filament
type; (T-9) glass envelope; 8 pin in- |

termediate octal base. \
Er=14v
Ir = .1 amps
TRIODE
e, = 90 v
e = 0v
ip = 1.1 ma
im = 575 umhos
R, = 43,500 ohms
u =25
PENTODE
ep = 90 v
g = —9v
ip = 5.0 ma
Gm = 925 pmhos
R: = 12,000 ohms .
el P AINSTAKING processes observed in the con-
" struction of precision instruments are not gener-
ally known. Shown here is an assembly view in
the madern, air-conditioned Triplett plant. The
most approved processes in instrument making g
Type 1N6 (GT) ‘ are evidenced by the moisture proof floors and Vg
walls-—the closed windows and doors—the aging g X
Prototype 1N6 (G) ovens along the assembly line—the glass covered g
. benches shielding delicate parts frem air currents o
Diopg, power amplifier pentode; ﬁla—i

E
k

that might carry minute particles of dust or lint.
ment type; (T-9) glass ey_lvelope; These are only a few of the essentials employed
seated height 23 inches; 8 pin octal | by Triplett to give you instruments equal to to-
base. | day’s rigid requirements.
|

WRITE FOR MORE INFORMATIO MODEL 668-H
& Pockat Volt-Ohm-Milliammeter
Eyn=14v Secton 2312, Harmon Ave. z‘i’;rsﬂe'da::‘;‘;ﬂ:“"?ﬂ}:‘;z‘:‘."ﬂ‘l
I z b%a‘?mps enginoers, research—5080 volts
MR 4.5 AC-DC. Completely insulated
s N . . . Case and_ Panel of
D THE TRIPLETT ELECTRICAL INSTRUMENT CO. Bakelite . . . with RED e
Gm = 800 pmtios £ DOT  Lifetime Guaranteed
Ry = 25,000 ohms Bluffton, Ohio Measuring Instrument . . .
PO =10 watts (107} Dealer Net Price . . . §$14.50

PBasing 7-A1l

Type 6H8 (G)

FOREIGN service, double diode, high mu
pentode; heater type; (ST-12) glass
envelope; seated height 3 31/32 inches;
8 pin octal base.

PR

... 1,000 onm 10

Er =63V T™H
In = .3 amps ONG
o ﬁMco,po,aﬁon of America 1,000,000 MEGOHMS
% -2 Radio . ., Inc. .
Feignt gfoglimhm B::A Manufac‘_“;‘t?gn(:’ nc'.‘ Full details and illustrations in
R, = .65 megohms RCA CommuniC
Basing 8-E

General E\ectrié: 0.
[ ec.

7 estinghouse _ ;
iutomit'\c Electric Co.» td

RESISTOR BULLETIN 37

Free copy with Price List sent
on request. Write for it

NOISE TESTED

At slight additional cost, resistors will
be supplied individually “noise-tested”
to this specification: “For the complete
audio frequency range, resistors shall

have less noise than corresponds to 1
y. S. Army and Navy

t in 1,000,000.” (F
b Ohseevatory Corn. part in (For values up to
e Track Manufacturing orp 10 megohms)
Air-Trac g

S.S.WHITE

The S. S.White Dental Mig. Co.
Ry = 2500 ohms

INDUSTRIAL DIVISION
PO = 1.5 watts (6.5%) Department E, 10 East 40th St., New York. N. Y.
Basing 8-AB

Type 70A7 (GT)

BALLAST-rectifier, beam power ampli- |
fier; heater type; (T-9) glass envelope;

seated height 2% inches, 8 pin octal
base.

Il:'(. eSr(':\:-lIa!:; t;t‘ult\le1 C:;‘{S t'i‘lher apeutic
Nal‘tggf\:‘{c"l}eché\ical :J:;)oratories
I({;z"‘\: '3 "‘{“;Rcingnl"li)lci:u% 0(-;0rp.
i Brombat e e
Railway & Industrial Engmee

Er=70v
I, = .15 amps
ep = 7.5V

RECTIFIER

€ac = 125 v (max)
ide = 60 ma (max)
edrop @ 120 ma = 14 v

BEAM POWER
AMPLIFIER

ep = 1105v (max)
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THE ELECTRON ART

RE-SELECTIVE

circuits for tele-

vision receivers and stabilized ultra-

high - frequency

oscillators

are the

subjects of review this month

Television Signal-Frequency
Circuit Considerations

THE RELATIVE MERITS of pre-selective
circuits for television reccivers are
compared as to gain and selectivity in
an article entitled “Television Signal

Frequency  Cirecuit Considerations,”
by Garrard Mountjoy in the RCA Re-
view for October 1939. The band

width which the circuits are required
to pass is assumed to be 4.5 Me. In
considering the pass bands the prime
consideration is the picture-frequency
requirement, as it is not necessary that
the signal-frequency circuits have flat
response characteristics to include the
sound channel. Some attenuation of
the sound frequency is permissible pro-
vided it does not produce too low a
ratio of sound signal for the service
intended. A horizontal doublet antenna
one-half wave length long connected to
the receiver by means of a transmis-
sion line is assumed in this discussion.
The following types of circuits are dis-

cussed: (1) one tuned antenna cir-
cuit, (2) two coupled tuned to the
antenna circuit, (3) an r-f stage of
one tuned circuit preceded by either
(1) or (2), (4) an r-f stage of two
tuned circuits preceded by either (1)
or (2).

The single-tuned antenna circuit in
which a damping resistor was used to
provide a reflector terminating resis-
tance for a transmission line of char-
acteristic impedance equal to the in-
ternal impedance of the antenna has a
gain at the center frequency of

4 Aw
i

Jo = - ——
\/ 240 Cra
and when P = 0.9 and i“’ = 0.1,

0.42

. V AwCr,

Other types of single tuned systems

TELEVISION STUDIOS OF THE B. B. C.

Bearing a close resemblance to some of the studio sets at Holly-

wood is the television studio of the B, B. C. in London.

The

picture shows studio “A“ at Alexandria Palace in readiness for

Jack Jackson’s Band performance. Two Emitron cameras mounted

on movable dollies may be seen near the middle of the stage

set. As much as 60 killowatts of power may be used for illum-

ination. On the right can be seen the microphone boom, with

microphone suspended and ready to be swung to pick up any
desired piece of the band

such as that with the unterminated
transmission line and that with a pri-
mary terminating resistor are inferior
to the above mentioned circuits except
at small and unusable values of P.

Two tuned circuits critically coupled
in the manner shown in Figs. 2 and 3
have a gain equal to

05
g = vV saCr,

The system shown in Fig. 4, while not
providing proper termination for a

Antenna M

Fig. 1—Preselector of one tuned
circuit and its equivalent circuit

transmission line has the interesting
gain characteristic that

1
S V AwCr,

The r-f stage circuits treated are of
two types, those having single and
double tuned output circuits. They are
treated in a manner similar to that
used with the preceding antenna sys-
tems.

Figure 4a shows an r-f stage in which
C, is the capacitance associated with
the output in the r-f amplifying tube
and C, the capacitance associated with
any succeeding tube. C, and C, com-
bine to act as one capacitance C,.

The expression for the response
ratio for any frequency remote from
w, in this circuit is similar to that of
one tuned antenna circuit showing im-
age ratios very close to it.

With two tuned circuits such as
shown in Fig. 4b considerable improve-
ment in gain may be obtained for com-
parable flat transmission. With this
circuit an image ratio equal to 100 to
1 is obtained which is considerably
better than that obtained from the
double-tuned antenna circuit and much
greater than the image ratio of one
tuned circuit.

Considerable attention is given to
the problem of individual channel or
station selection. It is stated that
probably selections made by either
pushbuttons or a rotating switch offer
the greatest possibility of restricting
lead lengths and compacting assembly,
in the event that channel selection is
obtained by tapped conductors rather
than by separate components for each
channel. It is pointed out that it is
important that nearly optimum coup-
ling be maintained if maximum energy
transfer in the channel is to be ob-
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tained. This implies that the per-
centage coupling must ve materially
reduced at the high frequency end of
the television frequency range.
Internal receiver noise is also dis-
cussed. Determination of television re-
ceiver noise involves many considera-
tions, the magnitude and effect of
which has not yet been completely
evaluated. Particularly is this true of
the optical effects of noise which are
influenced by such factors as line
structure and ratio of high- and low-
frequency noise components, ete. An
r-f stage will lose its effectiveness in
reducing noise if its gain is small.
For example, if the r-f stage gain were
only 1.22, the total r-f antenna noise
would be equal to that obtained with-
out an r-f stage. The desirability of

Antenna M, M2
—— —— (a)
C
Lp Ly _L Ly 2
Cy

Fig. 2—Preselector of two tuned
circuits (a) and its equivilant cir-
cuit (b)

using an r-f stage is determined in
part by the intensity of interference
noises, such as automobile ignition,
diathermy, etc., at the location of the
receiver. In locations of considerable
noise the merits of a low noise level
in a television receiver will not be
greatly appreciated. However, some
locations are quite free from these

Fig. 3—This circuit is similar to that
shown in Fig. 2 and has a high
theoretical gain

forms interference, and in such places
a receiver of low noise level is quite
desirable.

Other and possibly more important
considerations determine the desira-
bility of an r-f stage. Preselector
selectivity is important in reducing
interference from strong signals ad-
jacent to the desired channel and in
reducing image and i-f interference.
An r-f stage of one-tuned circuit pre-
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You can depend on Harvey Engineering and equipment
to help solve your communication problems effciently
and at reasonable cost.

lllustrated is the PF-100 transmitter designed fcr ultra
high frequency police operation bu- readily adaptable to
other services where a power output of 100 to I5) watts
is required within a frequency range of 20 to 80 mega-
cycles.

This transmitter s only one of many specialized units
which we have designed and manufactured for Police,
Fire, Aircraft, Marine, Governmental and Commercial
Services.

Your particular communication problems interest us. Let
’ us present our recommendations and prices. Write today.

DEPENDABLE “%:o. RELAYS

You get positive, sure operation with
these Leach Light Duty 4 and 6 ampere
relays. Trouble-free control circuits are
assured when relays are built to Leach
quality standards. All parts and pieces
are so constructed that nothing can twist
or turn out of alignment. Can be sup-
plied for either AC or DC operation.
NEW catalog now available. Write

TODAY for description of complete line Eype 1157: Contactslllsﬂg" tiha AC
ating: 6 amps. at volts
of dependable relays. oRpE A e

LEACH RELAY COMPANY

5915 AYALON BLYD., LOS ANGELES, CALIF.
15 E. 25th St., NEwW YORK CITY Lawrence and Lamon Aves., CHICAGO

RMANENT MAGNETS

ALL SHAPES — ALL SIZES
FOR ALL PURPOSES

Stamped, Formed, and Cast; Chrome, Tung-
sten, Cobalt and ALNICO** (cast or sin-
+ered) under G. E. license.

THOMAS & SKINNER

STEEL PRODUCTS COMPANY

1116 E. 23rd STREET INDIANAPOLIS, INDIANA

Laminations for Radio Transformers — Tools
Dies — Heat Treating — Stampings

38 YEARS EXPERIENCE =——
59
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THE INDUSTRY IN REVIEW

News

4+ John E. Otterson, President of Radio
Wire Television Corp. of America, has
disposed of his interest in the company
and is no longer connected with the
management. A. W. Pletman, Vice Pres-
ident, takes over managerial control of
all the company’s affairs effective im-
mediately . ..John G. T. Gilmour former
director of the motion picture depart-
ment at General Electric Co., Schenec-
tady, N. Y., has been appointed Pro-
gram Manager of their new television
broadecasting station W2XB which will
go into operation soon. Charles R.
Brown will suceceed Mr. Gilmour in
the motion picture department...QOak
Mfg. Co., Chicago, manufacturers of
wave band and selector switches, ete.,
for the radio industry, is taking over
the Reliance Die & Stamping Co.,
Chicago, including the factory and
office space as well as the equipment
... A new broadeasting station WMAM
was opened recently in Menominee,
Mich. . .. The traffic and direction con-
trol signs along the Henry Hudson
Parkway, New York City, are made of
reflector material manufactured by
Arcturus Radio Tube Co., Newark,
N. J. A separate division was organ-
ized by Arcturus to develop this ma-
terial, called Mir-o-Ray. Specially pro-
cessed aluminum sheets were pressed
by the Mir-o-ray Div., into panoramic
mirror surface which catches and re-
flects light from any source or angle,
both in night and day. The material is
highly resistant to rust. It is available
in sheets, strips, letters, ete.... Allied
Recording Products Co., have moved to
21-09 43rd Ave., Long Island City,
N. Y....The Federal Communications
Commission Chief Engineer has ap-
proved three new Amperex Electronic
Products transmitting tubes for use in
final stages of commercial broadecast
transmitters. The tube types are
892-R, 343A and 342A.

Literature

Mallory-Yaxley Radio
Service Encyeclopedia

Third Edition, September 1939. P. R.
Mallory & Co., Indianapolis, Ind. 26}
pages, price $1.25.

THE MALLORY-YAXLEY Radio Service
Encyclopedia contains a wealth of data
for the servicing of a large number of
receivers, old as well as new. A total of
195 pages are used to list the receivers
with the proper replacement informa-
tion. There are separate sections of
the book devoted to discussions of the
various controls of a receiver, the dif-

62

ferent applications of condensers to a
receiver and the operation of the vi-
brator in supplying high voltage from
a storage battery. A rather complete
list of typical ecircuit diagrams for
these various components is given.

In view of the very large number
of new models introduced recently, sev-
eral economies have been effected to
keep the book at its low price. The
stiff cover has been eliminated and the
book is easily carried in the pocket or
it may be fitted into a loose-leaf binder
to be filed. The technical articles of the
first and second editions have been
omitted because to print them would
mean a rather bulky and costly book
of about 500 pages.

On the improvement side of the
ledger are several changes in the
method of listing the receivers. The
total number of tubes is given as well
as the tube complement so that the
receiver may be more easily identified.
Also, for those who want more com-
plete circuit information, reference is
made to Rider’s Manual. To provide
up-to-date information as new models
appear, there will be published a
monthly series of supplements at an
additional cost of $1.00. This book and
the supplementary booklets will prove
worth while to the serviceman.—c.w-

Sound Recording Equipment. A 4-page
folder describes ‘“Sound Secriber” re-
cording equipment for use in speech
and music, professional recording stu-
dios, broadcast stations, and communi-
cations and conference use. A junior
model is also described, as well as re-
cording turntable equipment. A 1-
page form deseribes a “Sound Seriber”
oil damped dynamic pickup for play-
ing all types of lateral cut phonograph
records. The response is rated at from
30 to 10,000 cps. A brief description
is also given on the same bulletin of
an electromagnetic cutting head. Sound
Specialties Co., Stamford, Conn.

Transmitting Equipment. Limited
strictly to broadcasters interested in
television is a bulletin “Television
Transmitting Equipment” issued by

Allen B. DuMont Laboratories, Passaic,
N. J. It deals with essential studio,
transmitting and receiving equipment,
including direct pickup camera, film
pick-up camera, studio lighting, special
film projector, studio sound apparatus,
master sweep panel with interlace con-
trol, shading and mixing controls,
phasemajector test pattern generator,
control test oscillograph, ete.

Wire-rope Clamp. A “Safe-line” wire-
rope clamp which is safe and easy to
use and which eliminates splicing is
described in a bulletin issued by the
Clamp Division of National Produc-
tion Co., 4561 St. Jean Ave., Detroit,
Mich.

Mallory Literature. Standard mag-
nesium copper sulphide rectifiers are
deseribed in a 14-page booklet which
contains technical data, complete list-
ings of single phase and full wave
bridge rectifiers, as well as circuit
considerations. This booklet is Form
No. R-165.

Contacts which are silver-faced base-
metal backed are described in form
M-240 which also includes a table giv-
ing possible combinations of facing
and backing materials which may be
obtained. The different types are il-
lustrated with dimensional drawings.

Non-ferrous alloys are described in
Form No. M-250 which contains the
physical and electrical properties of
those alloys. All of these bulletins are
available from P. R. Mallory & Co.,
Inec., Indianapolis, Ind.

Radio Coordination. “Instruments for
Radio Coordination” is a new bulletin
issued by Tobe Deutschmann Corp.,
Canton, Mass. It describes equipment
for use in radio interference work.

Phase Displacement in Electrical Cir-
cuits. Bulletin of Research, No. 11,
captioned “Study of Phase Displace-
ment in Electrical Circuits from
Linearly Expanded Lissajous Figures”
is available from Underwriters’ Lab-
oratories, 161 Sixth Ave., New York
City.

Switches. Numerous switching com-
binations are available in Type 86
switch manufactured by Communica-
tion Products Co., 245 Custer Ave.,
Jersey City, N. J. Drawings showing
the switching combinations are given
in a leaflet.

Technical Manual. The fifth edition of
the Sylvania Technical Manual is avail-
able from Hygrade Sylvania Corp.,
500 Fifth Avenue, New York City, at
a price of 35 cents. The book is com-
piled for servicemen, radio technicians,
engineers and amateurs. It is coat-
pocket size—43x9% inches, and has 264
pages of complete data and tube dia-
grams, prepared from RMA standards,
for 344 types of tubes, as well as data
on television amplifiers, cathode-ray
tubes, ete., etc.

Relays, Thermostats, Timing Devices.
A 32-page catalog contains new items
and prices and other information on
relays, timing devices, and thermostats
manufactured by Struthers Dunn, Inec.,
1315 Cherry St., Philadelphia, Pa.

House Organ. “Relaying News” is a
bulletin devoted to the discussions,
types, and problems of relays. It looks
like an interesting bulletin. It is avail-
able from General Electric Co., Sche-
nectady, N. Y.

Geophysical Instruments. Last month
the editors mentioned Catalog No. 116
as describing geophysical instruments,
instead of mentioning Circular “D” as
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Season’s
Greetings

To all our friends in
the sound recording
industry, we wish a
Happy Holiday Sea-
son and a Prosperous
New Year.

ALLIED RECORDING
PRODUCTS COMPANY

21-09 43rd Avenue
LONG ISLAND CITY, N. Y.

Phone—Stillwell 4-2318
Cable Address: ALLRECORD

MODEL X-26

ASTATIC CRYSTAL
RECORDING HEAD

Designed for use in recording on
acetate coated blanks but may
also be used on wax master plates.
Heavy die-cast cartridge assem-
bly, incorporating large Bimorph
crystal element, develops remark-
able power sensitivity capable of
recording a range of frequencies
far greater than formerly possible.
Due to constant amplitude char-

acteristic, higher volume levels
can be recorded without groove
crossover.

LIST PRICE NOW $15.00
(See Your Astatic Jobber)

Astatic Microphone Laboratory, Inc.

Youngstown, Ohio

Licensed Under Brush Development Co. Patents
Astatie Patents Pending

containing this information. The cata-
log is available from Geophysical In-
strument Co., 1315 Half St., S. E,,
Washington, D. C.

House Organ. Two articles contained
in the November issue of the “Experi-
menter’” are “Inductance Measurements
on Loop Antennas” and ‘“Moderniza-
tion of types 605-A and 605-B Stand-
ard-Signal Generators” General Radio
| Co., 30 State St., Cambridge A, Mass.

General Electric Literature. Bulletin
GEA-1546F is prepared as a guide for
the proper selection of electrodes.
Complete descriptions are given of the
20 types of electrodes, their applica-
tions, sizes, recommended currents, arc-
voltages, and identification. This 40-
page book is profusely illustrated and
is entitled “Arc Welding Electrodes.”

Plunger-Type Relays is the title of

which describes and gives diagrams of
different types of relays such as over-
current, undervoltage, auxiliary, in-
stantaneous and time. Ratings and
characteristics are also given.
Diactor generator-voltage regula-
tors, Type GDA, for a-c machines are
illustrated and described in bulletin
2022-C. All of these bulletins can be
obtained from the News Bureau of
General Electric Co., Schenectady, N.Y.

Tube. A new 5-kw air radiation-cooled
tube of the 1% inch anode diameter
size, or in the 2 or 3 inch sizes, are
described in literature available from
Amperex Electronic Products, Inc,,
Brooklyn, N. Y.

Power Resistors. Cement-coated power
resistors are illustrated and described
in a 4-page bulletin available from
Clarostat Mfg. Co., 285 N. 6th St,
Brooklyn, N. Y.

Servicing Literature. Several recent
pieces of literature for servicemen and
Iservicing are available.

Solar Mfg. Corp., Bayonne, N. J,,
have issued Catalog 10-A which de-
scribes capacitors and capacitor an-
I alyzers.

Cornell-Dubilier Electric Corp., S.
Plainfield, N. J., have available a 240-
page book which constitutes a speedy
| guide to the selection of standard C-D

| capacitors for use as replacements in |

The book is
Manual for
Two new test in-

all types of receivers.
| called “C-D Capacitor
Radio Servicing.”

struments “Service-Mike” and “Test-
Mike” are described in Catalog No.
168-A also available from Cornell-
‘Dubilier.

Aerovox Corp.,, New Bedford, Mass., ]

have two bulletins available. The
l first is “L-C Checker” and it tells about
Model 95 Checker, while the other one
is called
Bridge” and deals with that subject.
Weston Electrical Instrument Co.,
Newark, have available literature
on Model 777 Tube and Battery Tester

for use as a tube checker permitting

I, | 0o ttery tests under load.
ELECTRONICS — December 1939

www americanradiohistorv com

a 19-page booklet (No. GEA-1811B) |

“Capacity and Resistance |

GAMMATRON TANTALUM
ANODE TYPE 2054A

t
{

*COMPLETELY

INTERCHANGEABLE

WITH THE TYPE
279A

|

1. LONGER LIFE

2. DECREASED AUDIO
DISTORTION

NO INSULATORS

COMPLETE TANTALUM
CONSTRUCTION

3.
a,

! HEINTZ s

| SOUTH 4N FEARNCECD

KAUFMAN

LTD. CALIFORNIA U-5-A-
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The IMPROVED
Type CR-3 Cathode Ray
OSCILLOGRADPI

JONES.-ORME presents model CR-3 with
these outstanding improvements over the
widely accepted earlier models, each con-
tributing to ease of operation and improved
functioning of the electrical circuits:

@ All controls placed on front panel, ar-
ranged so that controls most used are
most accessible @ Television-type screen
proportioned rectangularly—no loss in
useful screen area—illusionary distortion
eliminated @ Pattern positioning controls
adjacent to screen. Horizontal or vertical
trace—simple to adjust image to cali-
brated scale for
quantitative meas-
urement @ New
sweep oscillator
circuit allows al-
most exact linear
characteristic over
15 to 20,000 cps
range @ Cathode-
ray plates can be
switched direct to
binding posts for
d.c. measurements
@ Uses newly de-
signed amplifier circuits with better fre-
quency and phase-delay characteristics.

LIGHT WEIGHT ® PORTABLE @ A.C-OPERATED

Write today for literature on this
and other Jones instruments.

JONES-ORME (0.
2233 University Ave., St. Paul, Minn.
A Jones-Orme Product of Merit

Uncoated WIRE
and RIBBON

for Direct Heated Emitters in

Made under rigid
specifications from
ingot to accurately
finished product.

CLOSE SCIENTIFIC CONTROL

of all specified characteristics,

& CHEMICAL COMPOSITION

¢ 51ZE aond SHAPE » WEIGHT

® TENSILE STRENGTH

= ELONGATION

= ELECTRICAL RESISTIVITY

BARE WIRES drawn to .0004" dismeter

RIBBON rolied 2o less than .0005" thick

FOIL  relled to less than 0002 thick
Many special alloys and a
complete range of very small

sizes for 1.4 volt battery tubes
and hearing aid tubes,

SIGMUND COHN

44 GOLD 5T. NEW YORK
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New Produects

Megohm Bridge

THIS NEW TYPE 544-B mebohm bridge

meets the requirements for simple,
accurate insulation-resistance meas-
urement. It consists of a conventional

Wheatstone bridge with a sensitive va-
cuum tube voltmeter used as the null
indicator. The range is 0.1 megohm
to 10,000 megohms, covered by a dial
and a b-position multiplier switch. A
resistance of 1,000,000 megohms can
be detected. The bridge operates di-
rectly from a 115 volt, 40-60 cycle line,
(a 25-60 cycle model is also available),
and is completely self-contained, in-
cluding the galvanometer. It is compact
and portable. The voltage applied to
the insulation under test is 500 volts.
A test voltage of 100 volts is also
provided for testing insulation of very
low dielectric strength. The test volt-
ages are obtained from a transformer-
rectifier system. Form 535-A gives a
further description and is available
from General Radio Co., Cambridge,
Mass.

Pyrometer

SERIES 2850 SURFACE Temperature Py-
rometers are designed for precise
readings of all surface temperatures
by Wheelco Instruments Co., 1929 S.
Halsted Street, Chicago. They are
available in fan-shaped and dial-shaped
types; are equipped with detachable
thermocouples, and a quick change
from one couple to another will accom-
odate the instrument to any type of
surface—flat or curved surfaces; sta-
tionary or moving. The flexible, ad-
justable couple joint can swing
through 180°. The handle may be
screwed in either at the bottom or the
back of the instrument. Automatic
cold junction compensation, hand-
wound coil and sapphire jewels pro-
vide good accuracy.

Four models of thermocouples are
available for surface temperature
work. The Lava type is designed for
any clean or coated flat surface; Bow
type for curved surfaces of all shapes;
General Purpose type for general
temperature checking purposes, such
as molten metals, oven type furnaces,
etc., or checking other pyrometer in-
stallations; and Needle type for meas-
urements of rubber surfaces and of
plastic materials and wax.

Resistors

FIBRE-GLASS FLEXIBLE resistors known
as “Glasohms” are available from
Clarostat Mfg. Co., 285 North 6th St.,
Brooklyn, N. Y. These resistors are
available in 1/16 inch diameter core,
rated at 1 watt per body inch; and %
inch diameter core, rated at 2 watts.
Resistance values run as low as 3 ohm,
and as high as 750 ohms per body

inch. Units may be made up to 500
feet long. These flexible power resis-
tors are for voltage-dropping units,
attenuators, voltage dividers and other
functions calling for a fixed resistance
capable of handling considerable wat-
tage. Glasohms make use of fibre-glass
filaments 0.0002 inch in diameter as
the basis for the threads subsequently
worked into cores and braided cover-
ings. Due to the high melting point

of the glass, these units may be oper-
ated at temperatures up to 1000° F
without charring, burning or deteriora-
tion.

Clarostat ““Glasohms’’

VITREOUS ENAMELED porcelain re-
sistors for heavy duty service are of-
fered by Ohmite Mfg. Co., 4835 Flour-
ney St., Chicago. One is 12x2 inches
and is rated at 500 watts. Another one
is 23x20 inches and is rated at 1000
watts. These are two of more than 50
resistor sizes which range from 1 to
1000 watts.

Ohmite resistor

A NEW AND cOMPACT design of
“Ohiohm” ceramic-insulated  wire-
wound resistors is now being manufac-
tured by The Ohio Carbon Co., 12508
Berea Road, Cleveland, in addition to
their line of carbon resistors. The
units are applicable to such uses as
original and replacement equipment
for radio sets, broadcasting station ap-
paratus, general industrial plant uses
such as motor-starters and relays and
on photoelectric safety and counting
devices. Standard units are from 5
to 20 watts in a range of resistance
values; with an accuracy of 5 per
cent plus or minus. The compactness
of these resistors is obtained by the use
of axial terminal wires instead of
projecting side-lugs.
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Balancing Equipment

A NEW GENERAL ELECTRIC portable
dynamic balancing equipment combats
vibration in rotating machines. The
new device is a self-contained preci-
sion instrument capable of measuring
the amount and phase angle of unbal-
ance vibration present in the bearing
pedestals of a rotating machine run-
ning in its own or substitute bearings
at any speed between about 600 and
5000 rpm. The complete equipment,
packed in a single case with no bat-
teries or external power source re-
quired, consists of a sine-wave alter-
nator, a vibration pickup, and an in-
strument with its associated circuit on
which the vibration is read.

Automatic Tube Tester

AN AUTOMATIC tube tester, Model 401,
has just been announced by Dayco
Radio Corp., 915 Valley St., Dayton,
Ohio. A number of cards, one for each
tube type, are provided and the proper
one is inserted in the card slot and the
lever is pulled. The tube is then auto-
matically tested. The main indicator
is a large meter calibrated for direct

reading. Ten short test indicators
automatically locate any shorts.
Checker

A CHECKER WHICH tests condensers
and inductances under actual service
conditions of frequency is announced by
Aerovox Corp., New Bedford, Mass.
It is self-contained except for the
power supply. It contains an oscillator
covering 60 ke to 26 Me in six coil
ranges, together with a frequency-
matching indicator. The frequency
dial is directly calibrated in frequency
for each of the six ranges and is accu-
rate to one per cent. The shadow angle
of a Type 6E5 tube is used to indicate
the amount of energy in the oscillator
circuit. This angle widens when the
oscillator is coupled to a tuned circuit
of the same frequency as the oscillator.
The -dial is also calibrated in capacity
from 0.0004 to 1 #f to an accuracy of
plus or minus ten per cent. Capacitors
smaller than 0.0004 #f may be meas-
ured in several different ways.

Set Tester

A NEW SET TESTER, a feature of which
is a nine inch meter, has recently been
introduced by Simpson Electric Co.,
5216 Kinzie St., Chicago. This new
tester, Model 320 Giant Set Tester,
has a total of fifty ranges on the meter
scale. There are nine voltage ranges,
both ac and de, from zero to 3000 volts
with a resistance of 1000 ohms per
volt. The current ranges are from
zero to 15 amperes and zero to 750 ma
over six scales. There are also five
resistance ranges, four capacity ranges
and seven decibel ranges. Also an-
nounced by this company is a Giant
Tube Tester, Model 325. It also has a
nine inch meter. The filament voltage
range is from 1.5 to 120 volts so that
an extremely wide range of tube types
can be tested.
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RELAYS

by GUARDIAN

Complete Control Assemblies

for MACHINE and APPLIANCE
MANUFACTURERS and ENGINEERS

Y Bring your control problems to Guardian Electric.

Our experience gained through the design, devel-
opment and production of thousands of electrical
controls—from simple sma|| relays, to intricate com-
binations—can turn your "headaches' into quick cor-
rect answers.

Consultation and suggestions given without cost.
Let Guardian engineers work with you .. . for you.

Ask Us To Make Specific Recommendations.
Write for Catalog "E" Today!

GUARDIAN ELECGTRIC
1625 W. Walnut St.

Chicago, lllinois

Womnwlfi;’f‘,

'f Many stations find this exact measuring serv-
> ice of great value for routine observation of
transmitter performance and for accurately
calibrating their own monitors.

MEASUREMENTS WHEN YOU NEED THEM MOST
at any hour every day in the year

R.C.A. COMMUNICATIONS, Inc.

Commercial Dept.
A RADIO CORPORATION OF AMERICA SERVICE

66 BROAD STREET NEW YORK, N. Y.

Note These Features of This New
Webster Electric Crystal Pick-up!

Moisture-proofed crystal element .
range from 50 to 8500 cycles

.Frequency response
Ru]bber cushioned arm
assembly . N eedle pressure of only
2.5 ounces . . . Convenient single hole
mounting for motor boards from 1/16” to
14" thick . . . Write for technical details.
WEBSTER ELECTRIC COMPANY
RACINE, WISCONSIN,U.S. A. Est. 1909

Export Dept.: 100 Varick Street, New York
City. Cable Address “ARLAB> New York

Licensed under patents of the

Brush Development Company

3 Hroeg e

Webster
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E N OO

B-L REGTIFIERS

CHANGE AC TO DC
WITHOUT MOVING
PARTS., GLASS BULBS,
LIQUIDS. OR SPARK-
ING CONTACTS.

DRY—DURABLE

COMPACT—ECONOMICAL
SPECIAL RECTIFIERS
AND
COMPLETE ASSEMBLIES

THE BENWOOD LINZE CO.

=

FLEUCTRIUAL
LANEFACTUHERS

ENGINEEHR

ELECTRON TUBE PARTS

QUALITY All Types EST. 18 YEARS
Seal Finish Tungsten Welds
Tungar Welds  Coil Sorings
Filament Hooks Bases
Spot Welders
Stem Wire Cutting & Forming Machlnes

““TheEngineeringCo. "of Newark,N.J.,Inc.

Daniel Kondakjian, Pres.
59 Branford Street Newark, N. J,

VACUUM TUBES AND
ELECTRONIC DEVICES

Industrial control and circuit problems.
Design, Development and Construction of
tubes and circuits.
VACUTRON, INC.

20 West 22 St. New York, N. Y.

ERS,

SPOT _WELD. from
THRANSFORMERS.

electrie,

RADIO TUBES, ex-ray,
ELBCTRONIC EQUIPMENT,

751 So. 13th St. (near Avon Ave.)

We manufacture a complete line of equipment

specml and standard types WELDERS
INCANDESCENT LAMP mar}llu&acturmx equipment From 100 to
cathode ray,

TUNGSTEN SLUGS, rod and wire manufacr.urmg equipment
GENERAL GLASS working machines and burners

COLLEGE GLASS working units for students and laboratory

EISLER ENGINEERIVG COMPANY, CHAS. EISLER, Pres.

% to 500 KVaA

photo cells 400 Am
vacuum pumps, etc.

Newark, New Jersey

for
checking

MICROMETER

transmitters,
FREQUENEY. from 1.5 to 56 mc..
METER within 0.01 per cent.

LAMPKIN LABORATORIES

— Bradenton, Fla.,, U. 8. A.—

“What Can It
Do For Me?”’

ACTONE Shadowgraphed Needies

give true reproduction because they

‘ form-fit record grooves. Protect ex-
pensive recordings. Use Actone
shadowgraphed perfect point needles
for all reproductions.

Write for Samples

H. W. ACTON CO., Inc., 370 7th Ave., New York

Advertising that is read with this
thought in mind, may provide the
solution to a problem that has kept
you awake nights for weeks.

Remember, back of the signature of
every Electronics advertiser is an-

other organization, whose members

FINE RIBBONS

of Tungsten, Molyhdenum and
Special Alloys

To your specifications

H. CROSS

15 BEEKMAN ST. NEW YORK

have thought long and hard about
your business in the course of in-
troducing and applying their prod-
ucts or services to your industry.

If their offerings can improve the
quality of your company’s product
.+ . OF SaVe your company’s money

PILOT LIGHTS

UNDERWRITERS .ﬁPPIIbVlB MODEL 100
\ Write for

DIALCO

+ + . they can contribute to your com-
pany’s income.

We all know, "It pays to advertise.”
It pays just as big to investigate
what is advertised!

Each month, Electronics advertisers,
old and new, invite you and over
13,600 other subscribers to investi-
gate further the advantages they
can provide,

Departmental Staff
ELECTRONICS
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Electric Power Plant

A NEw LINE of Utilite Electric Power
Plants with higher capacities has just
been announced by Eicor, Inc., 515 S.
Lafiin St., Chicago, Ill. The new units
are rated at 450 watts ac and 500 watts
de. The a-c models operate at 1800
rpm and furnish 110 volt 60 cycle
power and have ample reserve for
temporary overload. Electric push but-
ton starting is built in and the six
volt starter battery is charged auto-
matically. Remote control is available
on the a-c models. The overall size of
all models is 17 inches high, 15 inches
wide and 17 inches long. The net
weight is 90 pounds.

Tracing Paper

ALBANENE, a new type of tracing
paper combining the transparency of
oil treated sheets with the permanence
of natural rag papers, was recently
announced by Keuffel & Esser Co.,
Adams and Third Sts., Hoboken, N. J.
It is made of 100 per cent long fiber
clean white rags and it is treated
with a new crystal clear synthetic
solid called Albanite. Because Albanite
is free from oil and wax and is chemi-
cally and physically inert, Albanene
will not oxidize, turn yellow, become
brittle or lose transparency with age.
The new paper has a fine toothed,
smooth drawing surface which takes
strong pencil lines with a minimum
wear on the point and also has good
blue printing quality.

Relay

A NEW LOW COST relay, “Autelco Jr.”
is announced by Automatic Electric
Co., Chicago. The relays are approxi-
mately cubical in shape and provide a
compact and efficient magnetic field.

The armature pivots on a sharp edge,
and is held tightly against the heelpiece
by means of a leaf spring, so that all

» P S »% o Bete

magnetic effort is put to work at the
armature. A maximum number of
springs can be operated with minimum
current. Coils and springs are insulated
to carry 110 volts or more, safely, and
contact points are available with carry-
ing capacities up to 4 amps. Spring
arrangements to meet all usual re-
quirements can be supplied.
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PA System

A FLEXIBLE TRI-PURPOSE public address
system which, in addition to operating
with microphones and phonographs,
can be used as a powerful auxiliary
amplifier with Ampro’s (Ampro Corp.,
2839 N. Western Ave., Chicago) class-
room model projectors for auditorium
use, provides adequate volume for
audiences up to 10,000 and over. It
delivers an undistorted output of 55
watts with less than 5 per cent total
harmonie distortion and a maximum
usable output of 85 watts. A 500 ohm
output is provided for use with long
speaker cables to avoid line losses.

Blueprint Machine

A BLUEPRINT MACHINE which makes
blueprints in one minute or less and
is practical for the small office as well
as a large department is being manu-
factured by Paramount Engineering
Co., 5707 W. Lake St., Chicago. The
desk space required is 9 inches by 26
inches and prints of any size up to 18

it
P %

e B
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P ™ 2

by 24 inches can be made by this ma-
chine. The original and sensitized pa-
per are wrapped around a glass cylin-
der 8 inches in diameter and 19 inches
long and are held in place by a heavy
canvas pre-shrunk adjustable cover.
Two photo-flood lamps inside the cylin-
der are controlled by a Mark Time
timer to give the proper exposure.

Plasticized Resin Sheets

CARBIDE & CARBON Chemicals Corp.,
of 30 East 42nd St., New York City,
has developed calendered sheets of
“Vinylite” plasticized resins which
have many of the advantages, and few
of the disadvantages, of leather and
rubber. The material, which is suitably
plasticized copolymers of vinyl chloride
and vinyl acetate, can be supplied
colorless, or in transparent or opaque
colors. It is flexible to the point of
withstanding folding and repeated flex-
ing. Elongations up to 250 per cent
with a tensile strength of 3000 lbs.
per sq. in. are readily obtained. The
new materials are made in thicknesses
ranging from film, approximately 0.003
inches in thickness up to almost any
thickness desired. Stocks in thicknesses
from 0.003 to 0.090 inches are available
in essentially continuous lengths.

Counters

A NEW LINE of electric counters is an-
nounced by C. F. Clare and Co., Law-
rence and Lamon Aves., Chicago.
Type C is for direct current up to 110

volts and Type A is for alternating
current up to 110 volts, 60 cycles.
They are capable of counting up to
600 counts per minute. They measure
13 inches wide by 2 inches high by
2 inches long.

Intercommunication System

OpeErADIO MFG. Co., St. Charles, IIL,
have combined paging and inter-com-
munication in one system, over one set
of wires, in their Type B H unit. Calls
go out over the system direct to the
person called, and he can answer from
any place within the area in which the
outlying station is located. The In-
tercommu-Paging system (Type B H)
operates on 115 volts, 50-60 cycles,
a.c. only. Complete details are avail-
able from the manufacturers.

Oscillograph

A 1.OoW cosr five-inch cathode ray oscil-
lograph intended for use in school and
industrial laboratories has been an-
nounced by RCA Manufacturing Co.,
Camden, N. J. The amplifiers of this
oscillograph have wide frequency
ranges and have a horizontal sweep fre-
quency range from four to 22,000 cps.
It is contained in a portable light-
weight cabinet with all controls on the
front panel. The net price is $130.

Lettering Set

A FAST, ACCURATE lettering set is an-
nounced by Eugene Dietzgen Co., 2425
Sheffield Ave., Chicago. With a single
guide it is possible to produce eight
different types of lettering by changing
the setting of the tracer and the pen
arm. There are six different weights
of penpoints from extra light to extra
bold, thus making 48 different weights
and styles of type available. Letters
are formed in one continuous move-
ment without shifting the guide. Each
guide has upper and lower case letters,
numerals and characters. The guide
is made of a special durable plastic
material.
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USE

UNCO

REIAYS

Put Your Electrical Control
Problems on an Accurate,
Positive, and Dependable Basis

Their outstanding success in solving elec-
trical-operation-control problems covers an
unusually wide field of industries—every-
thing from welding machines, reversing
brass mills, and industrial furnaces to
vacuum distillation, tele-typewriters, and
x-ray machines.

This wide scope of efficient applications
is your assurance of receiving a solution
to YOUR problems that's based on spe-
cialized technical knowledge tempered by
practical experience.

It will pay you to get recommendations—
no obligation—write today.
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reet
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STRUTHERS DUNM, Inc.
Philadelphia, g

we’re clock-watchers-
FOR YOUR SAKE

One reason more people every
year come to us is our famed fast
delivery service. If it's humanly
possible, your order is shipped the
day it is received. Because our
enormous stocks are always com-
plete, you actudlly save time or-
dering from us — by mail. So we
have to be clock-watchers, we
have to know train schedules, we
have to be “on the ball” for your
sakel Have you a copy of our latest
catalog? Send today. It's FREE.

Hadio Wire Television lnc.
formerly WHOLESALE RADIO SERVICE CO., INC.
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New

The Library now
comprises a  re-
vised selection of
books culled from
leading McGraw.
Hill publications
in the radio field.

McGraw-Hill
RADIO
ENGINEERING
LIBRARY

— especially selected by radio specialists of
McGraw-Hill publications

—to give most complete, dependable cov-
erage of facts needed by all whose fields
are grounded on radio fundamentals.

— available at a special price and terms

These books cover circuit phenomena. tube
theory, networks, measurements, and other
subjects—give specialized treatment of all
flelds of practical design and application.
They are books of recognized position in the
literature—books you will refer to and
referred to often. If you are & researcher
or experimenter—if your Interest in radio is
deep-set and based on a real desire to go
further in this field—you want these books
for the help they give in hundreds of prob-
lems throughout the whole field of radio
engineering.

5 volumes 3319 pages, 2298 illustrations

1. Eastman’s FUNDAMENTALS OF
VACUUM TUBES

2. Terman’s RADIO ENGINEERING
. Everitt's COMMUNICATION ENGI-

w

NEERING

4. Hund’s HIGH-FREQUENCY MEAS-
UREMENTS

5. Henney’s RADIO ENGINEERING

HANDBOOK
Special Low Price and Easy Terms

Bought singly, the five volumes comprising
this library would cost you more. _Under
this offer vou save money and, in addition,
have the privilege of paying In easy install-
ments beginning with $2.560, 10 days after
receipt of the books, and $3.00 monthly there-
after. Already these books are recognized as
standard works that you are bound to require
sooner or later. Take advantage of these con-
venient terms to add them to your library now.

SEND THIS ON APPROVAL COUPON

McGraw-Hill Book Co., Ino.
330 W. 42nd St., New York, N. Y.

Send me the McGraw-Hill Radio Engineering Library
5 vols.. for 10 days" examination on approval. In 10
days I will send $2.50, plus few cents Dostage, and
$3.00 monthly till $23.50 is pald. or return books post-
paid. (We pay postage on orders accompanied by
remittance of fArst installment.)

Company
{Books sent on approval in U, S. and Canada only.)

Power Plant

A FIVE KILOWATT power plant is an-
nounced by Pioneer Gen-E-Motor
Corp., 466 West Superior St., Chicago
as an addition to their present line of
Pincor Gold Crown heavy duty power
units. The engine is completely en-

68

closed in a sheet metal housing to pro-
tect it against the elements. A four-
pole generator with a speed of 1800
rpm is used. Rheostat, voltmeter and
switchbox are standard equipment.
Remote control and other accessories
are available.

Loudspeaker

A SINGLE HORN which does the work
of four trumpet type loudspeakers in
distributing upper register sound in
the horizontal plane has been an-
nounced by the Western Electric Co.,
New York City. Sound radiation is
substantially uniform over 120° hori-
zontally and 40° vertically. This dis-
tribution characteristic enables uni-
form coverage in very wide auditor-
iums and eliminates overlap conditions.
Either of two Western loudspeaking
receivers may be used with this new
31-A horn. When used with the 594-A
receiver, a frequency range extending
from 400 to 10,000 cps is reproduced
thus lending itself as a h-f element
of a two-way loudspeaker for h-f
work. The 31-A horn may be used as an
announcing speaker. For this purpose,
by means of a special fixture, it may
be equipped with a type 707-F receiver.
It will then reproduce all frequencies
between 400 and 6500 cps.

Western Electric has made available
Model 50A radio compass which was
designed to operate in conjunction with
marine radio telephones including the
small 227-B and which will serve as a
precision navigating instrument. The
unit covers frequencies between 230
and 350 ke which include all of the
marine radio beacons maintained by
the U. S. Lighthouse Service. Num-
erous aircraft beacon stations which
are operated by the Civil Aeronautic
Authority may also be received by the
compass for frequent weather broad-
casts. The instrument consists essen-
tially of a specially shielded loop an-
tenna, mounted on a tuned r-f ampli-
fier, and a frequency converter. It de-
rives all power from the radio tele-
phone equipment with which it is used.

Relay

THE NEw M-39 Relay, announced by
The Autocall Co., 27 Mack Ave., Shel-
by, Ohio, is a rotating type relay em-
ploying a tilting mercury switch and
has been designed for high speed
operation. The magnetic brake damp-
ens the movement of the switch mak-
ing it “dead beat” in action. The
mercury switch, attached to a rotating
disc on the armature shaft of the mag-
netic element, is unbreakable and elimi-
nates the annoyance of broken tubes.
It consists of an iron tube, insulated
cap and refractory breaker. This
breaker shields the metal parts from
the arc and retains a pool of mercury
in the cap end of the switch so that
there is always a positive mercury-to-
mercury contact. At 115 volts ac each
switch has a breaking capacity of 15
amperes. Coils are available for opera-
tion from six to 250 volts ac or de.

Electronic Switch

TyYPE 185 ELECTRONIC switch makes pos-
sible the amplification of d-c¢ signals
through conventional a-c amplifiers.
Important applications of the switch
are the measurements of signals con-
taining both d-¢ and a-¢ components
and the study of the modulation char-
acteristics of radio transmission at the
transmitter or at remote locations. A
complete description of the unit can be
found in Oscillographer, September
1939 issue. This is published by Allen
B. DuMont Laboratories, Passaic,
New Jersey, and is a reprint of a pa-
per prepared by Dr. Thomas T. Gold-
smith, Jr., of the DuMont laboratory.

Velocity Microphone

MopEL 300-V VELOCITY type microphone
was designed to overcome noisy and
feedback conditions due to faulty
acoustics. It includes static and mag-
netic shielding, stand or suspension
mounting, live rubber shock insulation,

sturdy construction and corrosion
%
4
3%
¥
S
proof interior assembly. The 300-V

comes complete with 20 feet of shielded
rubber covered cable and is available in
two models—200 ohms impedance and
500 ohms impedance. Complete technical
data is available from Carrier Micro-
phone Co., 15 East 26th St., New York.
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Index to eleC'I'roniCS — Volume XIi

January to December issues, inclusive, 1939

McGraw-Hill Publishing Company

330 West 42nd St., New York City

Aeronautics:
Aircraft radio, 1939 *10
Blind landing of airplanes *13
Amplifiers:
Choice of tubes for wide-band am-
plifiers. Dale Pollack......... Apr. *38
Compensated amplifier chart, Liu &
LA o579 1 1 17 oA Sept. *35
Contactless volume control for organ.
. D Polk L Sept. *40
A high-gain, wide-band, lahoratory
amplifier. . A. Everest...... Feb. *16
Input conductance neutralization,
R. L. Freeman ............. ct. *22
Low distortion limiting dmpllﬂer
E. (81311 3550 h 6 6 a0 060000000 June *38
Noise rejection circuits. William Rus-
sell ... ieieerrseasas. . May *38
R-F ampliﬁer for frequency monitor.
C. M. Smith, Jr............... Dec. *32
R-F power ampllﬂer chart R. H.
Schulz (Ref. Sheets).......... Dec. 33
Remote amplifier, R. S. Duncan.July *23
Stethophone amplifier. Charles Sin-
30 0a00006000A80000Ra080060000 *66
Transnent ampllﬁer analysx .
Walker 5 *39
Ultra-high-freq ency power ampllﬂer
of novel design. A. V. Haeff..Feb. *30
Antenna:
Antenna radiation chart. L. J. Gia-
coletto (Ref. Sheets).......... July 35
Central antenna gystem. D J. Fruin.
Nov. *37
Testing the shunt-fed antenna...Dec. *42
Broadcasting:
Applying feedback to broadecast trans-
lelng’tergs L. G. Young Aug. *20

Coaxial cable mqtallation
PErson  ......evn.on o000

Effect of microphone polarlti on per-

centage modulation, Hath-
AWAY  ovvrnveearen e Oct
Frequency modulated transmltters
Nov

Frequency monitoring unit for relay

broadcasting stations. G. W. Cur-
% S LR ..Jan.
High frequency pre- emphasxs J. L
Hathaway ...................NOV
New coaxial transmiss line  at
WT . W. S. Duttera....... Mar.
New standard volume indicator and
reference level. Affel, Chinn &
MOTTIS oo vvvvevmvonaconnoaons Feb.

Program failure alarm for broadcast

stations. Chinn & Moe......... July
Progress in 1938 on all fronts of
electronic endeavor........... June
Remote amplifier. R. S. Duncan.July
Rules and standards for broadcast
stations. R. F. Guy........... Aug.
Second annual broadcast engineering
conference ..........c.caaenn Mar.
Special-events transmitter. D F
Langham ..........cc0venaon.n Oct
Transmission line calculator. P. H.
Smith ceovvneeeeeennnennnn Jan.
WSOC's pack type transmltter 8. T.
CATter  sveervvererveonansonns pr
Capacitors:
Pressure capacitors ............ JApr.
Cathode Rays:
Cathode ray amplifier tubes...... Apr.
Cathode ray photography. Rogers &
Robertson ... July
Making cathode-ray tubes.......Apr.

Communication:
Single-tube intercommunicator...June

* Illustrated
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. 29
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*20
*28

*11
*36
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*29
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Electron Tubes—Applications:
Audimeter records llstenlng habits of
radio audience .. pr
Automobile mdustry uses  electron
tubes. R. A. PowerS..........Apr.
Cathode-ray polar diagram indicator

46

*192

ct. *46

Communications equipment for dis-
aster service Oct
Electroencephalography. W.
Rahm Jr. ..........0(.[
Football pxckup and spottlng equlp-
ment. K. H. Robinson......
Geophysical surveying wlth elec-
tronic tubes. F. 8. McCullough
Aug.
Lithographic press has phototube
register control ............. ..Sept.
Logarithmic response in galvanom-
eter controlled by phototube. J. H.
Jupe ....ce0inn. ..Apr.
New ignitron ﬁring Hans
Klemperer ......... 500
Nunan yarn tester. T. J. Nunan
Oil inspected by phototube
Sept.
Permatron and its application in in-
dustry. W. P. Overbeck......Apr.
Photoelectric effects on neon tubes.
A, K., Baker..........c.ou..uun Sept.
Progress in 1938 on all fronts of
electronic endeavor ..... .June
Steering apparatus for ships with
electronic control. Britton Chance
June
Survey of industrial electronic equip-
ment now available from ma.nuf&c-
turers ...Feb.
Time Dudley
Sept.
Trigger circuits. H. J. Reich..Aug.
Trough-type <colorimeter uses self
generating cell ..............0ct.
Typewriter peedometer Bernard
Ephraln ....... Cete s ..Dec.

01rcu1t.

holes

tel'eéééi)'e.‘ . Beverly ’

Facsimile:
Pictures by wire............... Sept.

Frequency Modulation:
Frequency modulation demonstrated
at Alpine, N, J.. 5 ....Mar,
Frequency modulated ‘transmitters
Nov.
Recent advances in frequency modu-
lation transmitter Installations.Feb.

High Frequency:

Condensger lead resonance chart. R.
. Haskins. (Ref. Sheets)....Aus.
Exploring the microwaves.......May
High frequency in the spectrum-re-
viged U-H-F allocations (Ref.
Sheets)
Input
R

conductance
. T.. Freeman. 5
Inductance chart, multllayer

J. E. Maynard (Ret Sheets) .

. pr.
neutralization.
ct.

“coll.
.Jan.

Institute of Radio Engineers:
New York <Convention......
Rochester meeting

.v...0ct.
..Dec,

Y.oud Speakers:
Concentric folded horn design.
Sanial .......cciv0iieien
Design for expotential
square cross section.
(Ref. Sheets)

.horns
H. Logan
..Feb.

Measurements:

Audiometer. C.
Beat oscillator.

J. Penther.....Aug.
Caldwell & Harrison
Nov.
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33
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*38
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Cathode ray photography Rogers &

Robertson ...... vees..dJuly *19
Direct reading vacuum’ tube millivolt-
meter. Lyons & Heller....... Nov. *25
High voltage testing at low Dpower
Oct. *42
Measuring vacuum tube coeflicients.
H. S Polk......ooivivvinnn. ... July *38
New standard volume indicator and
reference level. Affel, Chinn &
3 (31475 ) a8 8000 60 800008 000030 Feb. *28
Oscilloscope used for checkmg speed
of small motors .............. t. *47
Self-checking vacuum tube voltmeter
R. Paine....... une *60
Stablllzed brldge circu H P. Kal-
........... *30
Stabillzed sweep oscllla.tor
W. E. Ko 5 .Apr. *20
Tra.nsmlssnon line calcula.tor ‘B H
Smith .......... .o....Jan. *29
Ultra- sensxtlve brldge 3B Jennings -
Sept. *38
Vector conversion chart. E. I. Gruen-
berg & others (Ref. Sheets)...Nov. 42
VU-DB relationships. F. Hales
May 36
Water-cooled lighting for television
ct. *48
Wide range Wheatstone brldge Jack
Avins ... Lo, ..July %38
Music:
Electone—an electronic piano. G. 5.
Taylor .........0i0eeinve.e.s.Jan. *26
Electronic church chimes. Frank
Dostal ........... .Aug. *18
Novachord, F. D. Merrill Jr.. .. Nov. *16
Practical design for an electronic
piano. F. D. Merrill Jr....... May *30
Networks:
Network-selecting chart (Ref. Sheet)
Selgin. 30; 32
Trangient ampllﬂer analyms E.
Walker ......... _Nov. *39
Vector conversion chart. L. Gruen-
berg and others (Ref. Sheets) Nov. 42
Noise and noise measurement. Daniel
Silverman ...... iieeeneeaivae. Feb. 34
Phonographs:
Disc cutting problems. C. J. LeBel..
Dec. *17
Photocells—Inltlal drift in photocells.
D. Wilson..................Jan. *15
Plastncs-—Radno cabmet design. Herbert
hase ...... iieiresassecsess.June *16
Public address—Lagoon of Natlons N. Y.
Fair, sound system....... ... July *26
Radio:
Aircraft radlo, 1939.............Jan. *10
Fibrous glass insulation In radio ap-
paratus. Reuben Lee.......... t. *33
Forest radio service. W, W. Waltz
Feb., *9
Mauretania’s radio equipment...Oct. *18
Modern fasteners in the radlo mdus-
try. Craig Walsh.......... May *27
Plastic cabinet deslgn. Herbert Chase
June *16
Radlophone service for small ships.
Beverly Dudley . ..Mar. *11
R-C power supply ﬂlters H H Scott
Aug. *42
Resistors and condensers in mass pro-
ductlon. Herbert Chase......Sept. *28
Receivers:
Circuit design related to tube per-
formance., L. Hollands....Mar. *18
Constant frequency superheterodyne
recelver. Braulio Dueno......Aug. *38
Dual diversity radiotelegraph recep-
tion. F. A, Bartlett...........Aug. 48
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Frequency drift compensation. M. L.
Levy ... evieeees . May
Flequency modulatlon xecelver. J. R.
Day . teereseeeesansdune
High quuhty r.xdm receiver....... July
Hiss-silencer for communication re-
ceivers ....... .. . Sept.
Input conductance neutralization. R.
I.. Freeman ...... ct.
Input control cxrcuil W. W. \Valtz
Mar.
Modern radio plam practice. Herbert
Chase ... ... ... e .Dec.
Rectifiers:
Iiehavior of half-wave rectitiers,
M. B. Stout. coBaoeoaa Sept.
Copper oxide 1ectlﬂer d])])]leIthus
I. L. BeranekK................. July
Ignitrons used 1n mlway operation
ADr.
Indicators for arc-back in mercury
vapor rectiflers. E. W. Logan.Apr.
Reference Sheets:
Amplification factor chart. E. R.
Jervis ... oL ..June
Antenna radiation chalt L. J. Gia-
coletto ....................... uly
Compensated amplifier chart. Liu
& Trimmer .................. Sept,
Condenser-lead resonance chart. R.
L. Haskins ................... Aug.
Design  for exponentidl horns of
square cross section. Logan
Febh.
Multilayer coil inductance chart.
J. E. Maynard................ Jan
Network-selecting chart. P. J. Selgm
Oct. 30,
Properties  of ceramic materials.
Hans Thurnauer .............. Apr.
R-F power amplificr chart. R. H
Schulz ........................
Revised U-H-F allocations. o8
Television formulary. D G Fink
Mar.

Vector conversion chart. E. L. Gxuen-
berg and others ... 5

VU-DB relationships.
Television:

Baird large-screen television demon-
strated ....................... Sept.
Bibliography of televxslon from ]'leru
tronics ......... 050000000B06000 Mar
British television. W, Brown. Dec.
Deflecting circuit in a television
receiver. Ingstrom & Holmes.Jan.
Image dissector I.arson & Gardner
Oct
Orthicon ... .................... July
Paris television, waiting for peace
Dec
Power for television receivers. Eng-
strom & Holmes Apr.
Production of television receivers
at RCA ...................... June
Progress in 1938 on all fronts of
electronic endeavor ........... June
Public television service in New York
June
Receivers for television in production
Mar.
Resistors at video frequencies. A. W.

Barber ........ . ... . ... ..., Jan.
Sync impulse generator for televigion
deflection circuits. Gustav Zaharis

June
Television components .......... May
Television formulary. D. G. Fink
(Ref. Sheets) ................. Mar.
Television receiver for the home.
Fink .................. Sept.
Transmltters for television..... . Mar
Therapy—Dosimetry in short wave ther-
apy. E. J. Alittlemann........ Naov.
Tubes: .
Amplification factor chart. E. R.
Jervis (Ref. Sheets).......... June
Cathode-ray amplifier tubes.....Apr.
Circle diagrams for tube circuits.
A . Nlms........ ... .May
Graphic aid for the deslgn of degen-
erative amplifiers ............ Nov.
Miniature battery tubes. K G
Bucklin ....... ... .0 00000 NOV
Modern vacuum practice in elec-
tronies. R. 8. Morse....... .Nov,
Multi-purpose midget tubes.
Orthicon ....................... July
Ratings increased for RCA trans-
mitting tubeg boopaaanannons No
Tubes—a new department startlng

November issue

Use of intermittent gas discharge
tubes in photography.......... Febh.
Western Electric triode repeater tube

ov.

‘““Voder” or synthetic speech.......... Feb.
War, business stand against. J. H. Mec-
Graw Jr. ... oo ..Oct.

AUTHORS INDEX

FFEL, H. A, H. A. Chinn & R. M.
Morris. New standard volume
indicator and reference level.Feb.
Jack. Wide range Wheatstone
bridge ..., July

Avins,

* Illustrated
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*23
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*18
33
*16

. %26

*11

*26
*19
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*28
38

BAKER, ARTHUR K. Photoelectric ef-

fects on meon tubes......Sept. 52
Barber, A. W. Resistors at video fre-
quencies ........ ... Jan. *¥38
Bartlett, Forrest A. Slmphﬂed dual di-
versity radiotelegraph reception
Aug. 43
Beranek., Leo L. Applications of copper
oxide rectifiers ......... Julyi*15
Brown, W. J. British television. ‘Dec. 26
Brownmg, G. H. Simplified calculatlons
on multi-winding transformers
May *46
Bueklin, Kenneth (. Mintature batter)
tubes ... L. L 0oL Nov. e
ALDWELL, C. W. & C. W. llavrison.
Modern beut oscillator......Nov. *30)
Carter, 8. T. WSO0C's pack type trans-
mitter .. ... L, Apr. *29
Chance, Britton. Electronic control for
ship steenm-: ......... oRanan une *41
Chase, Herbert
Modern radio plant practice..... Dec., *9
Plastic cabinet design. ..June *14
Resistors and condensers in mass pro
duction ........ ... ... ..., Sept. *28
Chinn, Howard A., H. A. Affel & R. M.
Morris. New standard volume
indicator and reference level.Febh. *2§
Chinn. Howard A. & R. B. Moe. Program
failure alarm for broadcast sta-
TIONS ... July *24
Cook, K. G. Low distortion limiting
amplifier ... ............... June *38
Curran, George W. Flequency monitoring
unit for relay broadcasting sta-
tions ... ..., 55oooooooocon Jan. *23
DA&, J. R. Reveiver for frequency
modulation ... 0L, June *32
Dostal Frank. Electronic church chimes
Aug. *18
Dudley, Beverly. Radiophone service for
small ships ...... Coooonaans Mar. *11
The time telescope ............ Sept. *24
Dueno, Braulio. (onstant frequency su-
perheterodyne receiver ..... Aug. *338
Duncan, R S. Compact remote ampli-
........................ July *28
Duttera, Wllllam 8. New coaxial trans-
mission line at WTAM....Mar. *30
NGSTROM. E. W. & R. S. Holmes.
Power for television receivers
Apr, *32
Television deflection circuits.....Jan. *19
iphraim, Bernard. Electronic typewriter
speedometer ... ... ... Dec. *32
Epperson, J. Coaxial cable installa-
tion. July *30; pt 2 Aug. 31
Everest. F. Alton. High-gain, wide band
laboratory amplifier ........ Fe *16
F INK, DONALD G. Television formu-
K256 56006000 n0 a8 0088000500 Mar, 33
Television receiver for the home Sent. *16
Freeman, R. L. Input conductance neu-
tralization ................ Lo.Oet, *23
Fruin, D. J. Central antenna system Nov. *37
ARDNER, B. C. & C. C. Larson.
Itnage dissector ............ Oct. *24
Giacoletto, L. J. Antenna radiation chart
July 35
Gruenberg, Elliott I. and others. Vector
conversion chart ........... Nov. 42
Guy, Raymond F. Rules and standaxds
for broadcast stations ...... Aug. *11
AEFF, ANDREW V. Ultra-high-fre-
quency power amplifier of novel
design ... .. ... L. Feb. *34
Hales, Frank B. VU-DB relationships
May 38
Harrison, ¢. W. & C. W. Caldwell
Modern beat oscillator ... .. Nov. *50
Haskins. R. 5 Condenser-lead reso-
nance chart ...............¢ ug. *35
Hathaway. .J. 1. Effect of microphone
polarity on percentage modulation
Oct. *28
High frequency pre-emphasis...Nov. *2§
Heller, Richard E. Walter Lyons. Di-
rect reading vacuum tube nilli-
voltmeter ........... .. ..., Nov. *25
Hollands, L. C. <Circuit desigh related to
tube performance .......... Mar. *13
Holmes, R. 8. & E. W. Engstrom. Power
for television recelvers ...... Apr. *22
Television deflection circuits ....Jan. *19
Jl',NNINGS JO EMMETT. Ultra-sensi-
tive bridge ................. Sept. *38
Jensen, Ingvar and others. Vector con-
version chart ......... .Nov. 42
Jervis, E. R. Amplification factor chart
June 45
Jupe, J. H. Phototube controls logarith-
mic response in galvanometer
Apr. 44
ALMUS, HENRY P. Stabilized bridge
(i VTS S o Aaa 08 000000 B a6 s Dec. *30
Klemperer, Hans. New igmtron firing
& G e R e a0 s a6 a6 oA 0o s Dec. *12
Kock, Winston E. Stabxllzed sweep circuit
oscillator ........ veiiaeeeer . ADPr. *20
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L ANGHAM, D. F. Specnal -events tr%ns-
t

mitter . 5 *1H
Larson, C. C. & B. C (;denel Image
diggector ....... .Oct. *2%
LeBel, C. J. Disc cuttmg problems .Dec. *17
Lee, Reuben. Fibrous glass insulatlon
in radio apparatus .........Oct. *33
Levy, M. Frequency drift compen-
sation ..... ..., vv....May *15
Liu, Y. J. & J. D. Trxmmer Compen-
sated amplifier chart .......Sept. *3;
Logan, E. Warren. Indicators for arc-
back in mercury vapor rectifiers
Apr. *4y
L.ogan, George H. Design for exponen-
tial horns of square cross-section
(Ref. Sheets) ...... .Feb., *33
Lyons. Walter & R. 1. Heiler, " Direct
reading vacuum tube millivolt-
meter ..., Nov. *25
MAY\YARD J. E. Multilayer coil in-
ductance chart (Ref. Sheets) Jan. 33
McCullough, Frank 8. Electronic engi-
neering in geophysics «..Aug, *23%
McGraw. James H. Jr. Business stands
against war ........... .Oct. 8a
Merrill, Freden( D. Jr. Novachord..Nov. *16
Practlcal design for «an electronic
o May *30
Miller, Donald M. xcited antenna
used by U-H-F station....... May 44
Mittelman, Eugene J. Dosimetry in short
wave therapy .............. Nov. *52
Moe, Robert B. & H. A. Chinn. Pro-
gram failure alarm for broadcast
stations ........ ... .. ...l July *24
Morris, Robert M., H. A. Affel & H. A.
Chinn. New standard volume 1n-
dicator and reference level..el. *2%
Maorse, Richard 8. Modern vacuum Drac-
tice in electronics ......... Nov. *23
NI.\IS' A. A. Circle diagrams for tube
cireuits ..., .. ..., ...May *23
Nunan, Thomas .J. Nunan yarn tester
Febh. *12
OVERBE(‘K, WILLIAM P. Permatron
and its application in industry
Apr. *25
AINE, R. C. Self-checking vacuum
tuhe voltmeter .............. Tune *60
Penther, C. J. Modern audiometer..Aug. *38
Polk. H. 8. Contactless volume control
Sept. *40
Method of measuring vacuum tube
coefficients .................. July *38
Pollack, Dale. Choice of tubes for wide
band amplifiers ............ Apr. *38
Powers, Ralph A. Recent tube applica-
tions Lo automobile making..Apr. *12
ACKEY, (. A, & R. F. Shuetz. NNIC
Hollywood ..................May *11
Rahm, Walter K. Jr. Electroencephalo-
graphy ..., .. . L, .Oct. *11
Reich, H. J. Trigger circuits ...... Aug. *1i
Robertson. B. L. & T. A. Rogers. C-R
tube photography .......... July *19
Robinson, King H. Foothall pickup “and
spotting equipment ,......... Dec. 44
Rogers. T. A. & R. L. Robertson. C-R
tube photography ..........] July *19
Russell, William. Noisc rejection circuits
May *38
SANIAL. AL Concentric  folded
horn design ................ Jan, *16
Schulz, E. H. R-F  power amplifier
reference sheet .............. Dec. 33
Scott, H. H. Simple improvements in
R-C power supply filters....Aug. *42
Selgin, Paul J. Network-selecting chart
Oct. 30; 32
Shoiket, Henry and otihers. Vector

con-

version char
Shuetz, R. F. & (.

Hollywood
Silvermun. Daniel. Noise and noise meas-
Urement ... Feb.
Singer, Charles, Stethophone amplifier
June
Slawson. H. H. T.oudspeaker svstem
routs farm prowlers ........ May
Smith. . M. Jr. R-F amplifier for fn’-
quency monitor ..., .. ..., Dec.
Smith, P, Transmission line calcu-
lator ... Jan.
Stout. M. B. Behavior of half-wave
rectifiers ............ ... ... Sent.
Sussman, Harrv and others, Vector con-
version chart ........... ... Nov.
AYLOR. GORDON 8. Electone—an
electronic piano .......... .Jan.
Thurnauer. Hans. Properties of ceramic
materials ..., .. . .. Apr.
Trimmer, J. D. & Y. J. Liu. Compen-
sated amplifier chart ....... Sept.

ALKER, ERIC A. Transient ampli-
fler analysis ................ Nov.

‘Walsh, Craig. Modern fasteners in the
radio industry

Waltz, W. W. Forest radio service. Feb
Input control circuit
Wilson, E. D. Initial drift in photosells
an

Applying feedback to

YOUNG, L. G.
..... Aug.

broadcast transmitiers

AHARIS GUSTAYV. Sync impulse gen-
erator for television deflection
circuits ........... ..., .....June

*2y
*38
*15

*438
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Rawhide Radio Cabinet

BEAUTY, DISTINCTION and craftsman-
ship are combined in a radio cabinet
covered with genuine rawhide. This
rawhide is made from the hides of
selected cattle, and specially processed
to make it practical for covering radio
cabinets. The rawhide is available
natural or in colors. The cabinet is a
product of Churchill Cabinet Co., Chi-
cago, and the rawhide is supplied by
Gutmann & Co., Inc., Chicago.

Photoelectric Colorimeter

THE LUMETRON COLORIMETER, incorpor-
ating a number of distinctive features
is announced by Dr. Loewenberg, 10
East 40th St.,, New York City. It has
been designed for the greatest possible
flexibility and for obtaining results re-
producible within narrow limits. The
construction of the colorimeter allows
the use of a variety of sample holders
and light filters, including monochro-
matic filters, and as a result the in-
strument covers a wide field of appli-
cation, ranging from simple measure-
ments of light transmission of liquids
to colorimetric and turbidimetric chem-
ical analysis and to abridged spectro-
photometric determinations. Special
provisions have been made for the ac-
curate measurement of extremely dark
and extremely transparent liquids. The
instrument uses two blocking-layer
photocells in a balanced circuit. Litera-
ture is available which describes com-
pletely the four standard models.

Microphone Boom Stand

A MICROPHONE BooM stand for broad-
cast and other microphone applica-
tions is available from Atlas Sound
Corp., 1447-39th St., Brooklyn, N. Y.
The new stand features “floating ac-
tion” which permits movement of the
boom arm in every direction without
moving the adjustments. The fully ad-
justable boom and counter-balance can

be preadjusted to compensate for
either heavy velocity type microphones
or lightweight ecrystal types. The

stand can be used as a standard ver-
tical telescoping floor stand by simply
and quickly removing the boom sec-
tion. This unit is known as Model
BS-35 stand.

Lightweight Genemotor

A HIGH POWER lightweight genemotor
for use on aircraft, marine and police
radio, is available from Carter Motor
Co., 1608 Milwaukee Ave., Chicage. A
one-piece field ring and armature de-
sign eliminates many parts and pro-
vides a more rigid and lighter weight
dynamotor. The unit is provided with
double sealed grease packed ball Lear-
ings that require no oiling or attention;
double enamel and silk wire is used
on the armature; covers are removable
in order that brushes and commuta-
tors may be easily inspected. It is
available in two sizes, 150 and 250
watts, output up to 1000 volts, input
from 5.5 volts up.

REMLER

Silver-Tap Attenuators

Self-cleaning silver blades on silver taps
(.030” solid silver) machined to precision
“floated’ in ball bearings assuring unequalled
smoothness of operation. Clock Spring pig-
tail. The single sliding contact in the input
circuit results in contact noise being attenu-
ated within the unit in direct proportion to
the loss introduced in the circuit providing
constant noise to signal ratio. Impedance
practically constant over the entire range
of the pad. Long life; trouble-free service.
Famous Remler quality.

Standard impedances of 50, 200, 250
and 500 ohms. Special values to order

I REMLER COMPANY, Ltd., 19th at Bryant, San Francisco
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SEAR@H)LIGHT SECTI@N

EMPLOYMENT : BUSINESS
UNDISPLAYED RATE:
10 cents a word, minimum charge $2.(4).

{full or part-time salaried
% the ahove rates,

Puosition Wanted:
employment only),
payable in advance.

Proposals, 40 cents a line an insertion.

OPPORTUNITIES

INFORMATION:

EQUIPMENT — USED or RESALE

DISI'LAYED—RATE PER INCH:

Box XNumbers in care of our New York, The advertisin, i 8

. it A AL y d g rate is $6.00 per inch for all
Chicago. or San Francisco offices count advertising appearing on other than a con-
10 words additional in undisplayed ads. tract basis. Contract rates quoted on
Heplics forwarded without extra charge. request. -

Discount of 106
in advance for four
of undisplayed ads
hosals).

if full payment is made
consecutive insertions
{not including pro-

An

advertiging inch is measured 7%” verti-

cally on one column, 3 columns—30 inches
-—to a page.

Copy for new advertisements must be received by December 28 for the January issue

{‘ <

LOUDSPEAKER ENGINEER WANTED
With comprehensive knowledge of American pro-
duction methods and closely in touch with Loud-
speaker development in America, required to act
as Consultant by mail to British firm who have
no American connections. Applicants. whose renlies
will be treated in the strictest confidence, must
state fully qualifications to provide the informa-
tion required, services that conld he rendered and
suggested basis of remuneration.
-223, Electronics
Am»vwh House, Aldwych, London, W.C.2

DEPENDABLE
Used
ELECTRONIC TIsJBE EQUIPMENT

A complete line of used equipment for the manu-

facture of Radio Tubes, Neon Tubes, Incandescent

Tamps, ete,

Write for Bulletin showing savings from 25 to 75%
EISLER ELECTRIC CORP. ]
534 39th Street, Unlon City, N. J.

POSITION WANTED

RADIO TECHNICIAN 36 years old married

American born. 20 years radio including ex-
perience in service. construction. installation
and operation LF, HF and UHF communica-
tion and compass transmitters and receivers.
11, years marine operating. Last & years
pioneer work as executive head radio depart-
ment prominent SA airline. Still employed by
same company but seek contact leading to
position with American firm embploying compe-
tent engineering personnel. Write speak fluent
technical and conversational German and
Spanish. Organization and sales ability good.

Adaptable, no objection foreign assignment.

Furnish excellent references. PW-224, Elec-

tronics, 330 W. 42nd_ St.. New York, B
FOR SALE

STANDS for all types of microphones; Stand-
ard or special floor and desk models. Expert
repairs Velocity and Carbon microphones. Ellia

Laboratory, 189-R W. Madison S8t., Chicago,

Tl el

HIGH GRADE USED

ELECTRON TUBE MACHINERY

Huge Btock of Every Type and Variety
KAHLE ENGINEERING CORPORATION
Specialists in Equipment for the Manufacture of
Neon Tubes, Radio bes, Incandescent Lamps,
Photo Celis, X-ray Tubes, etc.

J.

900 DeMott St., North Bergen, N.

Don’t Forget the
Box Number

WHEN answering the classified adver-
tisements this magazine, don't
forget to put the box number on your
envelope. It’s our only means of identi-
fying the advertisement you are answer-

YOUR ORGANIZATION

Is it complete?
Are you expanding it?
Making replacements?

Naturally, you are anxious to se-
cure the most suitable man or men
available. You want men with the
special training that will make
them an asset to your organization.
You can contact such men through
a Position Vacant advertisement in
the Searchlight Section of ELEC-
TRONICS

ing.
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Magybe AUDAX
was too good
but now see

what happens!

jhroughout the engineering field
the superb quality of MICRODYNE
is unquestioned—universally aec-
cepted as

"The Standard by Which
Others Are Judged
and Valued"

Here and there are those who, in
the past. held that AUDAX was
better than was necessary for pres-
ent recordings . . . However, with
the advent of the new recording
technique comes the realization
that MICRODYNE has really been
one step ahead of the industry.

For OPTIMUM results with this
new type record, the quality of the
pickup is vitally important, de-
manding unequivocally:

Aat 1o 8,000

low needle impedance

absence of distortion

low point pressure

Here is a virtual synopsis of the
very properties which AUDAX
pickups demonstrate day in and
day out on the finest sound equip-
ment in the land!

MICRODYNE—regardless of clim-
atic  conditions—delivers consis-
tently uniform response to 8,000
cycles and beyond, with the sharp,
clean-cut definition of the finest
Magneto-Inductive Pickup . . . yet
for all its superlative quality,
COSTS NO MORE THAN THE
ORDINARY PICKUP.

List prices from
812.50 to 8125.00

Write for Latest Literature

AUDAK COMPANY

500 Fifth Avenue New York City

“Creators of High Grade Electrical
and Acoustical Apparatus Since 1915”
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Stabilization

(Continued from page 31)

This static compensation is suffi-
cient as long as line voltage changes
are slow or at least not too sudden.
Very rapid line voltage changes,
however, cause a temporary deflec-
tion of the needle. This temporary
deflection is due to the filament re-
quiring a certain time to attain its
new temperature.

The filament of directly heated
tubes is very thin and the time lag
of temperature changes during
which the needle is deflected very
short. Proper damping of the meter
further reduces this effect of sudden
line voltage changes. Nevertheless,
in most locations the line voltage
variations due to loads being
switched on and off the line are so
sudden and frequent that the needle
fluctuations are disturbing.

In order to overcome this effect,
the static stabilization described
above is supplemented by a further
compensation of dynamic action. It
has been shown above that the static
stabilization corrects the effect of
changes in grid and plate voltages
and filament temperature. Two of
these changes, the grid and plate
voltages, occur simultaneously with
the change in line voltage, but the
third, filament temperature, is de-
layed. Now, the dynamic compensa-
tion produces a temporary shift of
the bias timed for the period of this
delay. As a result, the d-c plate
resistance is kept constant even dur-
ing this short lapse of time.

If the filament were heated by a
constant voltage, the tap of potentio-
meter P, would have to be set nearer
point A as only plate and grid volt-
age changes would have to be com-
pensated. Now, at the first instant
after a sudden line voltage change,
the filament is still at its previous
temperature. Therefore, the tap of
potentiometer P. has to be set in
such a way that, for the instant
after the sudden line voltage change,
the grid assumes a potential nearer
to point A. While the filament ap-
proaches its new temperature, the
condenser C is discharged through
resistor R, and the grid assumes itg
bias from the tap of potentiometer
P, again. The value of the time con-
stant of C and R, determine the dur-

| ation of the temporary bias change.
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When used in place of ordinary mica condensers, the new
molded Erie Silver Micas will prevent the possibility of
frequency drift caused by temperature change in condensers.

Because their capacity change is only approximately 25
parts per million per °C. and power factor is less than .030%,
these dependable condensers will provide an unusually
high degree of tuning stability. Their molded construction
makes them practically impervious to humidity changes.
After 100 hours in 100% relative humidity at 104 °F., maxi-
mum capacity change is less than .05%.

In addition to the improved operation of oscillators brought
about by the above characteristics, performance of your
receivers can be still bettered by using tolerances of 1% or
smaller at critical points. The unique construction of Erie
Silver Micas makes possible their production in these close
tolerances without excessive cost.

A letter to us will bring samples and complete engineering
data to you. Write today.

ERIE RESISTOR CORPORATION, &, (72,

TORONTO, CANADA « LONDON, ENGLAND o PARIS, FRANCE-J.E.CANETTI €O.
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AMPEREX laboratories have designed
a series of Radiators svitable for the
forced air cooling of metal anode power
tubes which are ordinarily water cooled.

These Radiators are scientifically de-
signed for the greatest transfer of heat
to the air stream. Their structures are
simple, yet they are remarkably effi-
cient. In fact, for some high frequency
vses, they are far more desirable than
water cooling systems.

The installation of air cooling systems
and Air Cooled tubes in broadcast and
communication transmitters results in
simplicity of design, considerable econ-
omy in construction and in greatly low-
ered maintenance costs.

AMPEREX Radiators are available with
the 891, 892, 232C, 220C, 228A and can
be readily manufactured for many other
types of tubes.

Because of the technical skill required
for imbedding the anode into the radia-

- tor well these radiators are only sold

as an integral part of the tube.
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