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BEAUTY—

to sell more radio sets?

S THE number of radio receivers

in use approaches the ‘‘saturation”
point, new factors of design must be
introduced to restore greater appeal to
the buying tastes of the public.

But so far, external beauty of color
and form — controlling elements of
sales in so many other lines of mer-
chandise—have been almost overlooked
in radio receivers. Consoles as a class
have little charm or originality. And
the infamous ‘‘tombstone” model,
adopted for midgets, has been a prec-
edent from which only a hardy few
have dared break away.

v

BEAUTY and style are two sales-
B creating elements which must be
injected into radio sets in 1933.

Beauty creates fresh enthusiasm for
any product,—provides a new basis for
comparison, in place of price.

Beauty opens up new markets,—post-
pones the saturation point.

Beauty creates obsolescence. And it
converts old customers into new ones.

Beauty is one of the least costly ele-
ments that can go into the design of a
radio sets In fact, a beautiful design
may be even less expensive to build than
the old crude model.

But beauty is a powerful sales com-
pellant. Its force was exemplified in
the recent redesign of a table model
“weather-guide.” Artistically refash-
ioned, actually twice as many weather-
guides were sold during 1931, as were
moved even in the golden year of 1929,
when only the ‘‘engineer model” was
available.

Beauty of external form, smart de-
sign, charm of appeal to women as well
as men, are the intangibles which can

help build back radio volume in 1933.

But such artistic design to be effec-
tive, must be the work of experts in
good taste. The requisites needed are
not likely to be found around the
engineering drafting room, or in the
painful Victorianisms of the average
furniture plant.

v

HIS year 1933 is a time for fresh

ideas of design. Thisistheday when
creative artistry must be given the same
sway in shaping the external form of
the radio set, as the engineer has en-
joyed in perfecting its “innards.”

As a stimulant to sales, beauty will
prove the best 1933 investment for the
hard-boiled business man intent on sell-
ing more radio receivers.



LOOKING AHEAD

HE year 1933 is a year of new horizons in elec-

I tronics. Steadily, persistently, the usefulness and

variety of electronic-tube applications widen out.
Meanwhile, the installations of a few years or months
ago rapidly shake themselves down into regular, depend-
able operating routine.

It is in the ultra short waves and in television that
romance still abounds; the impossible today may always
be the possible tomorrow. The photocell and all its
works have largely simmered down into mechanical
ingenuities of use and application, while the roster of
different uses endlessly expands. And the electronic
tube in power and control applications, constantly finds
new fields to conquer as great power currents and motor
equipments rush to do the bidding of their tiny electronic
commanders.

New aids to television

As 1933 opens, television is temporarily outside the
center of public attention; yet perverse child that she is,
television today gives more promise of performance
than at any time since her theoretical discovery by
Nipkow in 1888.

Development of the cathode-ray tube goes on, and
several extremely satisfactory images are now regularly
produced. The wizards at Camden continue to refine
the equipment used with the Empire State Tower job,
but have essaved no further public demonstration. At
Philadelphia, Farnsworth is working on electronic scan-
ning for Philco. At Purdue, in Indiana, George has
developed excellent detail of cathode-ray-tube reception
i co-operation with Grigsbv-Grunow.

By means of neon lamps, this “hodoscope” invented

by Dr. T. H. Johnson of Franklin Institute, traces

direction of incoming cosmic rays. It was exhibited
at Atlantic City A.A.A.S. convention

In the scanning-disk receiver field, Garner of Western
Television is producing a receiver to sell at $75, and is
offering this in Kansas City in connection with a studio
service. which KMBC, the Columbia outlet in Kansas
City, is putting on locally. This picture is of a special
character, with successive scanning of numbered alternate
lines, which does not lend itself to being picked up by
other standard receivers.

Meanwhile a brand-new element is injected into tele-
vision in the use of Rochelle-salt crystals to modulate the
light-beam, by their inherent rapid mechanical flexure,
demonstrating that mechanical methods are not yet ex-
hausted. Myers’ new mercury-vapor light source, with
its high luminous efficiency and ability to respond to high
frequencies, has brought in still another factor for the
use of future television designers.

During the year just closed considerable progress was
made in exploring the ultra-high frequencies. Notable
work was done by.members of the Bell Telephone Lab-
oratories, the RCA Victor Company and RCA Com-
munications, Inc. and the Westinghouse engineers.
After experiments on waves below ten meters trans-
mitted from Camden and later from the RCA Building
in New York City, two antennas were erected on top the
Empire State Building. These antennas are the highest
structures above ground level ever erected by man. The
bases of the vertical half-wave 6.8 and 4.9 meter an-
tennas were roughly 1,280 feet above ground. The 6.8
meter transmitter (44 Mc.) had a power of 2 kilowatts
and was used for picture transmission, 120 lines. The
sound transmitter of 1 kw. used the 4.9 meter (61 Mc.)
antenna.

Observations made by airplane, automobile, auto-gyro
and dirigible indicate that field strengths of the order of
5.5 and 3.0 millivolts per meter would be found at a dis-
tance of 4 miles from the 44 and 61Mec. transmitters
respectively. At 8 miles the field strengths were 2.3
and 1.5 mv/m; at 20 miles they were 0.7 and 0.4 mv/m
and at 40 miles 0.2 and 0.09 mv/m for the 44 and 61 Mec.
transmitters.

Signals were heard as far away at Mt. Washington,
in New Hampshire, 284 miles, and 37,600 feet below the
line of sight from the tdp of the Empire State Building,
at Montauk Point 130 miles and at Albany. At 100 miles
the signals on the ground were about equal to the 284
mile signal obtained at an elevation of 6,290 feet. These
signals were audible, but not much more.

Assuming a desired minimum signal of 1 millivolt for
a 120-line picture, the range of the 2-kw. 44 Me. trans-
mitter was about 15 miles. On 8 meters a 10 kw. trans-
mitter, 1,200 feet above the ground would deliver a one-
half millivolt signal at a distance of 27 miles; on 3
meters the distance for a same signal would be reduced
to 22 miles.

Interference on such waves was chiefly due to auto-
mobiles.  Other sources of noise were telephone ex-
changes, airplanes in flight, and electric trains. It was
found that a six-car elevated train would not cause as
much trouble as a single automobile of a given make.
Some automobiles could be heard for several blocks and
all cars made some noise.

It was estimated that transmitters of 2 kw. as high as
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S 1933 OPENS

the Empire State Building should not be placed closer
together than 100 miles provided high quality sound or
picture transmission is desired.

According to L. F. Jones of RCA Victor who delivered
one of three papers before the New York section ol the
IL.R.E. on the subject in November, “no inexplicable
phenomenon of immediate importance has yet been en-
countered. Tt is assured that for transmission of tele-
vision broadcasting, sound broadcasting, facsimile broad-
casting, aircraft communication, police communication,
and other types of public and private communication,
ultra-short waves will prove definitely useful.”

Applications of photo-sensitive cells

In the industrial and commercial field, the expanding
use of photocells has surprised even the enthusiasts.
New applications are appearing from day to day, and a
new degree of dependability is being feli for photo-
sensitive devices. Important services in navigation, avia-
tion, traffic control, elevator travel and safety protection,
now employ photocells with full confidence. Meanwhile
such installations as restaurant “magic doors” and ele-
vator safety-rays, are demonstrating that they can be
operated at actual money-saving compared with the ex-
pense of getting along without them. Thus a metro-
politan restaurant saves enough dish-breakage to offset
the carrving cost of the installation, while the speeding
up of service, amounts to the equivalent of $2,500 worth
of rental space otherwise needed to do the same volume
of business. Elevator-door protection with photocells
can be financed out of the saving in accident insurance
premiums. Some 58 of these light-protected elevators
are now being installed in Radio City.

Photocell applications may be expected to increase in
variety and in ingenuity as new uses are found for this
ubiquitous device. Expansion of the number of installa-
tions of each type of use will probably wait on the com-
ing of better times, but progressive concerns and indi-
viduals are already showing leadership in adopting photo-
electric control, counting, measuring, and color analysis.

Power uses of tubes

During 1932 there was installed a rectifier utilizing
electron tubes taking alternating current from a 13,800-
volt distribution system and supplying 250-volt direct
current to an Edison three-wire system. This equip-
ment is installed on the lines of the Edison Electric
Illuminating Company of Boston. Previously the recti-
fier apparatus was given service tests carrying the load
of the Schenectady trolley lines.

A new tyvpe of metal-envelope tube has been com-
mercially developed. This hot-cathode mercury-vapor
rectifier tube consists of an indirectly-heated cathode
surrounded by a metallic shell which acts as the anode
and as the enclosing envelope. Each of these new metal
tubes is capable of rectifying 100 amp. average current
at the usual commercial voltages and frequencies.

The year 1933 will see the introduction of many more
types of tubes designed for radio receivers. The first of
the new brood will appear early in January and un-
doubtedly the birth-rate will continue high throughout
the year, as the result of continued research and develop-
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Short-wave police systems increased rapidly in 1932.
Now photocells detect speeders. And here’s the
latest, a microphone feeding loudspeakers a quarter

mile away, so the policeman can instruct drivers as
far as he can sec them

ment on the part of both set and tube engineers. Such
tubes will bring to play a new order of complexity, of
usefulness, or power output or amplification and service-
ability. Most of them will bear numbers according to
the new system of nomenclature.

One of the first to appear is the 25-Z-5 rectifier aimed
directly at the a.c.-d.c. receivers now attracting so much
sales attention. By the middle of January some fifteen
other types will be announced.

Receiving sets

It is certain that renewed engincering etfort will be
made to bring the more expensive technical features into
the cheaper sets, and to find new services for the high-
class sets. A concerted effect is to be directed toward
bettering the broadcast system not only from the receiver
standpoint but from the transmitter as well. To that
end new loud speakers, newJow levels of distortion, new
high levels of power output, new possibilities of control
will find their way into radio sets. New microphones,
new lines, new schemes of avoiding modulation distor-
tion will be found in the better broadcast stations as the
year goes on.

Already evident is a trend toward the inclusion of an
heretofore alien note in broadcast furniture, the note of
beauty. To date radio sets have worked well and have
cost little—in the future they must look well too. This
development will come during the present year.




The place of N | C K E I_ In

radio tube

manufacture

By A. J. MARINO

Gilby Wire Company

/ I \HL importance of nickel to the radio tube industry

is well known. Hundreds of tons of the metal are

used annually for making the plates, grids and
supports that go into the fifty-odd millions of tubes used
for radio receivers and for the thousands of larger tubes.
There are good practical reasons why this element has
become so widely used; they will be outlined below.
Before listing the technical characteristics of nickel it
may be worth while to state why it is the standard metal
for radio tubes. They are:

1. It can be obtained in high purity at a reasonable
cost.

2. Being a pure metal, it has uniform quality, and
physical properties that can be controlled and
duplicated without trouble.

3. Nickel does not tarnish in air, and is not corroded
by handling, nor from changing atmospheric con-
ditions.

4. It is soft and easily workable. In sheet, it can be
formed into almost any shape. In wire it is
easily cut, bent, and wound. Sheet can be car-
bonized and still remain soft enough to be shaped
in automatic machines. The wire in fine sizes
1s readily woven into mesh which can be cut
into shape for all purposes. The metal is easily
spot welded and makes easy the fabrication of
the tubes.

5. The melting point is high. It can be fired at high
temperatures, and is readily cleaned in hydrogen
gas.

6. A very important feature in the use of nickel is
that the scrap commands a high price. There is
always a good market for its sale.

7. Nickel forms alloys with various metals which are
very important in special applications in the tube
industry.

The commercial grade of pure nickel, which in the
trade is called ‘“grade A’ is used in sheet form for
punching and forming plates, in wire for supports, and
in finer sizes for grid winding and for the manufacture
of mesh for screens.

The specific gravity of nickel averages 8.84, according
to the amount of mechanical working to which the metal
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Machinery in use in a nickel rolling mill

has been subjected in the manufacturing processes. Its
melting point, as given by the Bureau of Standards, is
1452° C. (2636° F.). On page 5 are its chemical
and physical characteristics which make it and its alloys
s0 useful in the manufacture of high quality tubes at
minimum expense by reducing final inspection rejection
losses.

Nickel in grid manufacture

Nickel has always played a part in the manufacture
of grid wire, but is now taking a more prominent posi-
tion by the use of its alloys in replacing more expensive
materials. This has been accomplished after a consid-
erable amount of research and development. It was
necessary to duplicate in the nickel alloy certain physical
properties previously obtainable only in the more expen-
sive metals. Other studies were made to meet variable
conditions found in grid-winding machines.

The manufacture of the alloys to meet conditions
found in the various shapes for grids, such as round
and flat types, meant, besides the composition of the
metal, the control of tensile strength and elongation of
the wire. Alloys which successfully have met require-
ments of grid manufacture are as follows:

1. Manganese nickel

(2 per cent and 5 per cent manganese )

2. Nickel 60 per cent chromium 15 per cent

3. Nickel 80 per cent chromium 20 per cent

To obtain the full value of these alloys, care is taken
in the manufacture of the wire to keep the sizes accurate
within limits of 0.0001 in,, truly round in shape, and
uniform. in physical characteristics.
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Pure nickei in sheet form is used for the manufac-
ture of plates, cups, discs, and smaller parts. The thick-
nesses in use range from 0.0015 in. to 0.010 in.; the
widths range from 0.025 in. to 2 in. In the manufacture
of the radio sheet from metal billets extreme care is
taken throughout the operation to insure the attainment
of proper metal structure and quality to meet the high
standards necessary for the radio trade. The manufac-
ture of this sheet requires scientific control with the best
knowledge of metal practice. Machinery of high preci-
sion together with special methods of handling nickel
have been developed so that at no time in the manu-
facture are the natural properties of the metal affected.
The finished sheet is annealed in special furnaces using
an atmosphere of hydrogen gas, and with temperature
control and constant speeds, tempers are kept uniform.

Nickel sheet, to meet the requirements of tubes in
which the plate current is high, is carbonized to increase
heat radiation. The manufacture of carbonized nickel
consists in chemically applying to the surface a coating
of pure carbon in apparatus especially constructed to
keep it uniform in quality and in thickness, it is possible
to produce carbonized nickel soft enough to retain its
shape after being formed in automatic machines.

Nickel for support wires

Nickel wire is used in the radio tube for supporting
the various parts. It is most important that the material
for this purpose be kept uniform in size and of even
temper so that it can be easily formed in automatic
machines. All nickel wire is annealed and cleaned in
electric furnaces with hydrogen gas to eliminate foreign
matter.

When a more rigid wire is necessary, an alloy of
manganese nickel is used for support wire. A special
soft wire is manufactured for grid supports to allow
the cutting and swaging operations to be easily per-
formed without extreme wear on the tools. This is
specified in the trade as “double annealed.”

In the weaving of mesh for radio screens, fine sizes
of nickel wire are used, the most popular being 0.007
inch. This mesh is principally woven 60 by 60 and 60
by 40. It is possible to obtain this mesh with special
edges to prevent loosening of side wires in the subse-
quent manufacturing processes. Carbonized mesh can
be manufactured, and is used for special purposes.

Pure nickel is used as a base for coated filaments
because its chemical properties make possible, by a sur-
face reaction with the barium salts of the coating, the
formation of an activated film which emits a large supply
of electrons. For high filament efficiency, it is neces-
sary to use a nickel of extremely high purity in which
are eliminated certain small impurities that, because
of their effect on this film, result in “low emission’” and
short life of the tubes.

ANALYSIS “GRADE A’ NICKEL

Nickel. . o0t i i i en 99.00 per cent (plus)

S T e e mHnl P40 0 & e 1 o e 96 48 .50

VTR T RIS Culirs « 26 e i lale s 55 o5 waies an s 4lms .30

Copper (maximum).. ... .18

TGN . e T e .20

(Cr i T TR T .10

TENSILE PROPERTIES—LBS. PER SQ.IN.

Sheet......... Hard rolled. .. .... ... 90,000 110,000
Soft annealed .. .. .. .. 60,000 75,000

Wire......... Harddrawn.......... 90,000 110,000
Soft annealed .. .. .. 65,000 75,000
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It is highly important to control the purity of filament
nickel. To that end small melts are made so that
extreme uniformity throughout the metal billet is
attained. Each melt is carefully analyzed so that there
is absolutely no trace of harmful elements present. Each
batch of material is given a melt number and this num-
ber is supplied to the user with the nickel. This is very
important as it allows a constant check by the tube manu-
facturer on his own processes and provides a record for
checking filament performance. All of this procedure
is expensive, but worthwhile since it results in higher
quality radio tubes.

Nickel filament is principally used in ribbon shape.
Extreme care is taken in the rolling of the material
so that there is no variation in size. For certain types
of tubes it is necessary to keep the tolerances on physical
dimensions as close as 0.00005 inch. The rolling of fila-
ment is an operation of extreme importance, and requires
the use of high precision equipment. Sizes are checked
by microscopic projection using magnifications of 1,000
diameters.

The highly important feature of uniform size, together
with weight per standard length, cannot be stressed too
emphatically. Besides chemical purity and physical
dimensions with weights adjusted, important points in
filament control are the electrical resistance and tempera-
ture coefficient, which must be kept within close limits.
This is important because nickel has a very high tem-
perature coefficient, and if not kept uniform will give
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Physical data on various metals used for grid windings

large variation in the filament when heated. The exact
control of slight amounts of certain impurities is very
important as it has a great effect on the electrical prop-
erties. The largest factor in the cost of radio tube
filament manufacture consists of labor and scientific con-
trol. The resulting high quality has always proved to be
cheaper in the final tube cost.

An important feature of filament manufacture is the
control of hardness. For this, the percentage of elonga-
tion has been made a standard for the specification of
the material. It is necessary that the finished filament
be cleaned very thoroughly to remove from its surface
any impurities which would be injurious to the coating.
and in the functioning of the tube. For special applica-
tions, filaments are made of nickel alloys, such as silicon
nickel, nickel cobalt, etc.




Tubes with
cold cathodes

Dr. August Hund describes
work before the I.R.E.

N A paper presented before the Institute of Radio
IEngineers January 4, Dr. August Hund of the re-
scarch staff of Wired Radio, Inc., described the
results of his work on glow-discharge amplifiers, oscil

The above tube is a sample of gas-discharge
tubes made by Dr. George Seibt of Germany, a
pioneer in the development of tubes without
filaments. According to Dr. Henry J. Miller,
through whose courtesy this photograph is pre-
sented, this tube has discharge cathode and
anodes of iron, control grid of molybdenum,
uses either neon or helium at various pressures
from 3 to 6 mm of mercury. The discharge
potential is 80 to 250 volts; the plate potential
20 to 30 volts; power consumption in the glow
discharge is from 4 to 7 watts

lators, and modulators. Although privately demonstrated
at various times during the past year and first publicly
announced in Electronics (September and November,
1931) this was the first public explanation of the prin-
ciples involved and the first public demonstration of
apparatus built around the filamentless tube.

Two types of tube have been developed, one depending
upon the conduction of negative ions and the other oper-
ating on the negative resistance principle similar to the
Poulsen arc. In both cases the source of electrons is a
glow discharge which takes the place of the familiar
thermionic cathode. In general such tubes, depending
upon the ionization of a gas, have a characteristic with
three distinct regions. Plotting anode current against
voltage, at first the increase in current is very slow and
quite uniform. The total current obtainable in this
region is very small. Dr. Hund calls this region the
“Seibt region” for the reason that Dr. Seibt in Germany
seems to have concentrated his efforts on making a useful
amplifier out of this portion of the characteristic.

At the end of this region is a very abrupt increase
in current with any small increase in plate or anode
voltage and at the end of this up-shooting curve is a
much less steep increase in current giving a character-
istic resembling that of a thermionic tube. According
to Dr. Hund, tubes have been made in which the first
two regions have been eliminated, giving a plate char-
acteristic very similar to that of more conventional tubes.

The construction of the tubes was illustrated ; the
effects of varying the nature and pressure of the gas
were explained, and curves were given showing the char-
acteristics of tubes having plate resistances of 7,000 ohms,
mutual conductances of 3,000 micromhos and input im-
pedances of the order of one-third megohm.

With respect to the life of the tubes, the speaker
explained that he had noted no gas clean-up. With
respect to the uniformity with which the tubes could be
manufactured in quantity Dr. Hund said that they were
not critical as to construction or pumping. Air at 8 mm.
pressure seemed to have about the same characteristics
as helium at 40 mm.; the heat to be dissipated does not
differ appreciable from thermionic tubes; the efficiency
is about equivalent. In a typical tube about 6 watts were
required for the glow discharge.

The simple construction of the elements and the pos-

- sibility of using cheap gases added to the absence of

necessity for careful and long exhaust, gave evidence of
the fact that the manufacture of this type of tube would
not be expensive.

The use of both types of tubes as oscillators in con-
nection with piezo-electric crystals' was described. An
interesting method of generating three phase oscillations
by means of the negative resistance form of tube oper-
ating on the relaxation principle, in conjunction with a
piezo-clectric rod was described. In this system a stand-
ing wave was created on the rod and two voltages with
the proper phase difference between them are taken off
the rod by means of amplifiers.

The tubes have been operated in their various ca-
pacities over the audio and radio frequency ranges ex-
tending into the ultra high frequency field. The use
of the tubes in multi-channel transmitting and receiving
equipment was also described. Relaxation oscillators
functioning as low as 50 meters or lower were possible
according to Dr. Hund.

Several demonstrations of the tubes in actual circuits

[Please turn to page 22]
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The catha utograph

An electronic pencil

By ALLEN B. DUMONT
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I'TH the recent improvements in cathode-ray

tubes which enable a high intensity spot of sharp

focus to be obtained at relatively low anode
potentials, many uses which have previously been im
practical suggest themselves. In addition the stability,
long life and moderate cost are rapidly placing the
cathode-ray tube into industrial applications.

The Cathautograph is an interesting and useful appli-
cation making use of a cathode-ray tube for the trans-
mission of intelligence either in printed or written form
The electron beam is controlled by a suitable transmitting
apparatus which causes the spot to move in any desired
direction for any desired distance on the screen. If a
standard cathode-ray tube is used for this purpose the
operation of the transmitting apparatus would cause the
spot to move around but it would be impossible to tell
what was being printed or written. However special
galts have been developed which instead of having a
decay period of a fractional part of a second as is the
case with the commonly used Willimite or calcium
tungstate, have a decay period in the neighborhood of
thirty seconds. This lag causes a line to be drawn as
the spot moves. At present some ten words can be seen
on the fluorescent screen of the cathode-ray tube at one
time. As the eleventh word is being written the first
word has faded out.

The transmitting system consists of a pencil or stylus
which is connected with two resistances so that as the
pencil is moved a voltage is picked off the resistances
which is proportional to the movement of the pencil.
The receiver consists of a standard cathode-ray tube with
two pairs of deflection plates. In the photograph is
shown the largest and smallest standard commercial size.
The small three-inch screen tube was used to write the
season’s greetings on the cover of this issue of

Cathode ray
tube
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Circuit used in the “clectronic penail®,
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Standard 3 and 9 inch cathode
ray tubes

Cathautograph operating from a. c.
The power supply apparatus is
not shown

Electronics. The large tube has a nine-inch diameter
screen and of course much larger writing can be
obtained with it. A suitable shielded stand or holder
supports the tube. The voltage picked off one resistance
is applied across one pair of plates and the voltage picked
off the other resistance is applied across the second pair
of deflection plates.

Provision has been made so that when the pencil of
the transmitter is brought into writing position the
receiver at the distant station is set into operation which
requires less than two seconds. A buzzer signal is also
operated at the distant station. Provision has been made
so that when the pencil is lifted from the paper the spot
is turned off eliminating traces between words.

The Cathautograph may also be operated over radio
circuits by modulating two separate tones on a single
carrier. At the receiver each tone is rectified and used
to operate a set of deflection plates.

Some of the applications which suggest themselves
are communication between airplanes and ground sta-
tions, communication between small vessels at sea not
carrying a licensed operator and land stations, office
intercommunication and communication between distant
offices, communication between police department and
radio equipped squad cars, noiseless instructions to broad-
cast artists, Chinese or Japanese communication circuits
and also for advertising purposes.
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Auto-radio

an expanding

market in 1933
Police radio increases

QUARTER of a million automobile radios will be
Asold during 1933 according to estimates made by

prominent radio and automotive manufacturers.
This optimistic figure is based on the growth of sales
figures during 1932 and is colored somewhat by the high
degree of public interest shown late in the year. The
average price of these sets will be in the neighborhood
of $45 if sold without power supply or approximately
ten dollars more for complete a.c. operation.

A survey of all automotive manufacturers to deter-
mine the extent of their interest in radio disclosed little
change in sentiment from a year ago. Most of them
will install radios if the customer demands it; to date
none has decided to take the bull by the horns and put
a radio into every car; about half of the cars have
antennas m them when they leave the factory; many
of the radio sets will no longer bear the trade mark of
the radio manufacturer but will be much more closely
identified with the automobile.

General Motors cars, and those of Dodge and Ford
will have provision for radio so that installation will be
simple.  Furthermore, special radios are engineered for

v

Rapid awakening of public interest;
cooperative efforts among radio and
automotive engineers, and reduction
in prices will make the market for re-
cewvers to be installed in pleasure cars
expand to a considerable extent in
1933,

The industry hopes for a car manu-
facturer to make auto-radio as an in-
tegral part of his entire output of cars.
The automobile industry, still con-
siders radio as a gadget to be installed
if the car owner wants it.

v

oD

these cars bearing the name of the automobile, thereby
removing from the customer’s mind knowledge of the
part the radio designer, the engineer or the manufac-
turer played in the construction of the unit. Radio
therefore becomes to the automobile manufacturer and
the ultimate owner merely an accessory, a gadget; the
car is the important thing.

At present the automobile manufacturer and dealer is
more than mildly interested in radio because of the
necessity to boost the dollar volume of sales. In better
times when many thousands of cars must be replaced
with new ones, an auto dealer or maker’s interest in
radio will wane again, and again the car will become of
primary importance.

At present there is no automotive manufacturer who
has decided to equip every car with a radio as it now
journeys from the factory, as it does with an extra wheel.
This status may change over night; once started such
a bulge might assume large proportions. Such a demand
would be filled by the radio manufacturer selling his
entire output to some auto maker, and might easily
account for appreciable profit. The tie-ups between Ford
and Majestic, between U. S. Radio and Television and
Chevrolet are interesting and important trends, pointing
to the loss of identity of the radio partner in the auto.
radio combination.

It is generally felt that it will be impossible to sell sets
to cars over two years old. The table below shows a
very large market even under these restrictions.

New cars sold

1930, . ... ... .. .. .... . 2,625,979
1931. ... . ... ... ... . . 1,908,141
1932 0 b b e g i 5 bl iaa s 1,125,000

Total .iisimn.tand Zoves 5,659,120

There is also a feeling that the more expensive cars
will be easier to sell; but on this point there is much
argument. Some feel that the owner of an expensive
car has problems on his mind too weighty to be relieved
by radio tunes or talks.

Who will sell and install?

There are three possible types of outlets for receivers
to be installed in automobiles. The radio dealer, the auto
dealer, and finally a newcomer, the auto-radio specialist.
Of the latter there are perhaps 2,000 operating at the
present time. They seem to have the best qualifications
for capitalizing on this admittedly large market. The
radio dealer knows most about radio but has an
inferiority complex when it comes to tearing the top
out of a car for the purpose of installing an antenna
or of drilling holes in dash or floor boards. The auto-
mobile dealer has the necessary tools and experience to
do practically anything to the automobile but lacks con-
fidence to tackle ignition noises and other anticipated
and feared radio troubles.

The problem of credit enters the picture too. The
automobile dealer has the edge on the radio man here ;
in addition he has a place in which to work. But: the
radio dealer who seizes all opportunities may capitalize
on the fact that auto radios can be installed in the car
owner’s garage. The specialist, doing nothing but
installing radio receivers in automobiles, can combine the
knowledge and experience of both the other types of
dealer and because this is his primary job can work it
harder, taking advantage of all kinds of sales efforts and
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The Ford-Majestic manual of instruction gives com-
plete directions for installation of the radio in the car

the word-of-mouth advertising that is so valuable. One
well known radio manufacturer estimated that less than
30 per cent of all auto radios would move through the
regular radio channels.

In six New England states one jobber sold 3,000 radio
sets for automobile installation during the four months
preceding November. Two types of sets were sold, one
cheap (about $60) and the other about $15 higher. The
ratio of expensive to cheap sets was two to one; 90 per
cent of the sets moved through automotive dealers.

The time and cost of installation will come down
appreciably in 1933. The present charge of $10 seems
to be due for some revision downward. The time of
installation will probably level off at between one and
two hours, what with the interest automobile engineers
are taking in equipping their cars with antennas and in
providing places for the radio added to the skill which
radio engineers are showing in putting their tubes and
components in compact metallic containers simple to
install.

Road tests will be instituted to determine the ability
of the radio and power supply unit to stand up under
average driving conditions. One radio engineer making
a quality product installed an experimental model in
his car, drove it a thousand miles over winter roads and
found to his gratification that the use of lock nuts prop-
erly placed had been worth while. A maker of B
eliminators of the vibrator type uses as part of his pro-
motion the fact that one of his units had gone through
the Indianapolis races effectively surviving 10 million
jolts.

A distinct trend toward built-in power supply units
whether of the vibrator or rotating machine types was
evident toward the end of the year. Opinion was still
divided as to whether the older and better known type
of machine, the dynamotor or equivalent would prove
to be more satisfactory than more elegant methods of
getting high voltage from the car battery. It is signif-
icant that Ford chose rotating devices for his cars. It is
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known that other automotive manufacturers iook with
critical eyes on the problem of getting plate voltage from
the car battery. Dodge, for example, has very recentl
equipped 1,000 Plymouths with radios as demonstrator
cars. Many of the bugs of the proposition will undoubt
edly be ironed out as a result of such large scale trial
installations.

RMA-SAE joint meetings

A very hopeful sign in the auto-radio heaven is the
cooperation between members of the leading automotive
enginecring organization, the Society of Automotive
Engineers and the members of the Radio Manufacturers
Association. In September members of the two groups
met in Detroit and discussed many of the joint problems.
Such matters as sources of interference, battery drain,
location of receiver in car, antenna installation were dis-
cussed and committees were appointed to handle more
technical aspects of the items.

At a meeting of the RMA Committee on Automotive
Radio in Detroit early in December representatives of
all but two of the major radio manufacturers discussed
such matters as radiation from the car, life testing of
B power devices, interference from dome light wiring,
the rating of sensitivity of automobile receivers and other
technical problems. In a report of the committee on B
power devices, it was recommended that a voltage ot
6.3 be chosen as design and test center and that at least
1,000 hours’ operation be taken as satisfactory for a B
power device. If the unit operated satisfactorily for
this period with some small service charge at the half
life period, it would be considered as satisfactory.

Radio receivers for police cars

During 1932 a number of prominent and large mu
nicipalities installed police radio systems, adding their
names to a long list of the cities and states which have
seized upon radio as a deterrant to crime and an aid in
the apprehension of criminals. New York City was
among these cities, installing two transmitters of West
ern Electric manufacture and many police cruisers with
receivers made by United American Bosch.

Thus the design and manufacture of radio receivers
for use in police cars has become an appreciable part of
the automobile radio industry. Although the receivers
are built to ditferent specifications and different wave-
bands, the essential problems are the same—without the
price chiseling! A police radio receiver must perform
at all times and with minimum service ; dependability 1
more important than high fidelity or great sensitivity.

The advent of police radio and the wide-spread sale of
short-wave receivers to the lay listeners have brought
strange problems. There is nothing difficult about pro-
curing a receiver for receiving the police calls, in fact
many manufacturers of sets working in these wave bands
advertise the thrill of listening to such communications.
Therefore criminals find it to advantage to equip their
cars as effectively as the police in some states leading to
absurd and unenforceable laws prohibiting the installa-
tion in cars of receivers which will tune below 200
meters! Such laws will not deter the production and in-
stallation of radio receivers in automobiles either to re-
ceive the broadcast-band stations or to go down into the
other wave bands where other and withal more interest-
ing and exciting programs are available. Doubtless the
market for police radio receivers will continue to provide
manufacturers with outlets for high class sets of this
special nature,
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Control of
sound quality in
picture production

By CARL DREHER

Director of Sound, RKO Studios, Inc

’ I VHE fidelity of which a sound picture recording
reproducing system is capable depends on its
design and 1s therefore, initially the responsibility

of the design engineers. But the problem of maintaining
the best possible quality is one for the operating engi-
neer or studio technician. If he does not know his job,
the equipment may function badly, resulting in sub-
standard sound, or it may not function at all, resulting
in costly delays in production

Amp!itrae
nalicator Speaker
4
e 1
A
~
Fader } —» pecorq/wg | 1, 5=
> anplifier recoraler
Microphonzs
Y Noise Nose
reauction | realuction
amplifrer Shutter

Fig. 1—Block diagram of recording system

Although in sound-picture production the problem of
controlling unskilled personnel is not encountered, since
the number of workers is low enough to permit employ-
ing only qualified men, it is the business of the super-
vising engineer to organize a maintenance and testing
routine which will impress his own presumably greater
skill and experience on the personnel all the way down
the line. He does this by leaving nothing to chance and
overlooking no opportunity to observe and measure the
characteristics of the product—in his case, a sound track
only 70 or 80 mils wide, but in the aggregate of a
year’s recording in a major studio, many millions of
feet long. )

The maintenance and test methods to be described in
this article pertain particularly to RCA variable area
recording as used at RKO Studios in Hollywood, but
the basic principles are the same for any system of
recording and any studio.
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Fig. 3—Recorder frequency characteristics

Figure 1 is a block diagram of the principal elements
in a film recording system. Beginning with the micro-
phone, we will first outline the routine tests carried out
on the various elements and the system as a whole

Microphones

Microphones are of the electrostatic (condenser) or
electromagnetic (ribbon) type. The high internal im-
pedance of the condenser requires an associated amplifier
close to the transmitter. The ribbon microphone ampli-
fier may be similarly attached to the transmitter, or it
may be some distance away, connection being made by
means of a suitable cable,

In either case, frequency runs are regularly made on
all microphone amplifiers after they are brought in from
production and before they are again issued for record-
ing purposes. For the transmitter is substituted a suit-
able oscillator input (range 60-6000 cycles) and the
deflections of a thermocouple meter in the output of
the amplifier are noted.

Microphones are also connected in circuit in the test
room and allowed to “cook” with the current on for a
period of about ong hour. A skilled observer then
listens in the ouqfut of each amplifier for noise.
Through long experience, this man can generally tell the
origin of disturbances by the way they sound and may
localize noise in one of the coupling resistors of the
amplifier, in the transmitter itself, or in some other ele-
ment of the circuit. Quick diagnosis is necessary, since
twenty or thirty units may have to be tested in a few
hours.

Combined with the test for noise, there is a ryough
sensitivity check utilizing a watch placed at a fixed dis-
tance from the transmitter under test. With a normal
amplifier, the output signal is comfortably audible in
headphones. Inability to hear the ticking of the watch
under these conditions indicates that the amplifier is not
supplying the necessary gain. A loud signal, on the
other hand, indicates a hypersensitive condition, which
would probably result in tube bonging or other irregu-
larities during movement on the stage. (It must be
remembered that in motion picture recording, micro-
phones are continually swung around to follow the move-
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ments of the actors, and quietness during such operations
1s essential).

The storage A and dry B batteries, which supply
energy for microphones, are tested every day, since the
least irregularity in this power supply will cause severe
noise interference in the output of the recording
amplifier.

Microphones are controlled through fader units, which
contain six individual positions; two sub-gains, govern-
ing three microphones each; and one overall gain for
the six positions. These are of the well-known T- or
H-network type, resistance controlled. When one of
these units has been out of use for two days or more,
before it is put back in service the variable resistors
are cleaned with carbon tetrachloride, all connections
tightened up, and the unit is tested in all six positions
with a normal recording amplifier for quiet operation.
A resistance bridge is used in testing for grounds,
resistance irregularities, etc.

A-, B-, and C-voltages are measured each day with
the battery supply under normal load, and all plate cur-
rents are checked. At intervals of about one week,
connections are tightened up and the amplifier receives
a general overhauling, tubes being changeld wherever
indicated, etc.

Noise reduction amplifiers

Noise reduction is accomplished in the RCA system
by blocking light from the unused portion of the track.?
Measurements similar to those on the recording amplifier
are made on the noise reduction amplifiers and the
sensitivity is carefully checked, since the ability of the
shutter to get out of the way of the modulation peaks
depends jointly on its dead clearance and on the ampli-
fication of the amplifier which feeds it.

The edge of the electromagnetic shutter which blocks
the undesired light is checked for vertical position by
means of a scale. The minimum clearance is set on an
optical target to correspond to 5 mils on the film. That
is, the shadow of the shutter is 5 mils from the zero
modulation beam, as shown in Fig. 2 (left). The gain
of the noise reduction amplifier is then adjusted by
means of a grid bias control so that the shutter clears
the track 100 per cent when the modulation rises to
40 per cent of the full track. This is shown in the
right-hand half of Fig. 2. The shutter must be sensitive
enough to move appreciably for a modulation of 2 per
cent, the input switch to the system being turned on
and off so that this movement, or its absence, may be
noted by the operator. All these observations require
a hand-magnifying glass of five- to eight-power size.

A variable area film recorder consists of a constant
source of light which, through a suitable condensing
lens, illuminates the mirror of an oscillographic gal-
vanometer fed by the recording amplifier. The vibra-
tions of this mirror cause proportional variations in the

7
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Fig. 4—Micro-projector for examining
sound track
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Fig. 5—Limiting curves for recording amplifier
and vibrator

position of the reflected beam directed on the moving
film through a microscope objective, which includes an
optical slit; a variable area track is the ultimate result.

A daily mechanical check is made on each film
recorder before it is used commercially. The sine qua
non of a good film recorder is coustancy of motion of
the film past the recording light. This is checked by

specialist who runs a length of film through the
machine, notes the adjustment of the take-up, the func-
tioning of the various shrinkage compensating mech:
anisms, the action of rollers and sprockets, etc.

Optical checks inclyde a photometer reading and
observation of the position of the recording light on the
film. The latter can be gauged to within 2 mils by an
experienced observer who notes the distance between
the edge of the light and the sprocket perforations. The
photometer is a means of comparing the illumination of
the excitation lamp of the recorder, with that of a
standard light source. The former provides an illumi-
nated field which varies in luminosity as the current
through the excitation lamp is changed. The current
is set at a point where the field and the central standard
spot merge in the photometer.

The recordist monitors by ear through a loudspeaker
in the recording booth. The loudspeaker level should
be standard for all booths, so that as the company moves
from one stage to another the operator will not be
deceived by random chapges in level. It would be diffi-
cult to measure the acoustic output of a speaker for a
standard signal, but this is not found essential as long
as loudspeakers of one type are used and maintained in
normal condition. Setting of the current in the voice
coil of the loudspeaker for a stgndard input satisfies the
requirements.

In some types of recording equipment, the operator,
while manipulating his microphone controls and listen-
ing to the monitoring speaker, is in a position to see
the width of the modulation on the recorder. In other
cases, the recorder is in a remote location, whence, in
order to provide a visual check of the modulation and
avoid insufficient amplitude or over-shooting, it is neces-
sary to provide an auxiliary indicator. This consists of
an oscillographic galvanometer similar to the recording

1Progress in Sound Picture Recording,”” Carl Dreher, Elec-
tronics, March, 1931, page 542.
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unit, the reflected beam, however, appearing on a cali-
brated glass instead of reaching a film.

This optical indicator is calibrated against the record-
ing vibrator by means of a variable shunt resistance.
With a constant input from an oscillator at a standard
frequency (1000 cycles) the amplitude indicator is set
to read the same degree of modulation as that on the
film.  The correspondence is checked at 100 per cent
track, 75 per cent, 50 per cent, and 25 per cent.

Overall frequency characteristics

An oscillator is arranged to give constant voltage to
the fader at frequencies between 50 and 10,000 cycles.
With signal on, the resistors on the individual faders
are first “scrubbed in” to remove minor particles in the
mechanism capable of causing noise later. The output
current is then read on a thermocouple meter of the
same mmpedance as the galvanometer circuit, connected

across the output of the recording amplifier. This gives
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Figs. 6 and 7—Sound film negatives showing
shutter action

the upper curve in Fig. 3. Next, the resonant peak of
the optical amplitude indicator (middle curve) and
that of the recording vibrator are measured. It will
be noted in Fig. 3 that the amplitude indicator
resonance is about 5300 cycles, while that of the record-
ing vibrator is about 8800 cycles. The object of the
latter is to permit recording up to about 10,000 cycles
on the film, whereas the optical indicator resonance is
not particularly important as long as the two curves
coincide at 1,000 cycles.

Whenever the recorder is loaded with a new roll of
film, the first ten feet are exposed without modulation
and sent to the film laboratory for development in
advance of the rest of the roll. The laboratory reads
the density before proceeding with processing of the
sound track. Thus, if the film is by any chance under-
exposed, the advance strip will indicate the fact to the
laboratory operatives, who then run the roll through the
developing “soup’ at a lower speed, enabling it to come
up to the standard density of 1.5 generally set for
variable area negative. Should the film be over-exposed,
its passage through the developing solution will, of
course, be accelerated correspondingly to avoid exces-
sive density, with a high fog factor, etc.
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A sort of stereopticon arrangement, shown diagram-
matically in Fig. 4, is used for inspecting film sound
track. This merely involves a source of light, such as
a small arc lamp, which throws an image of the track
magnified about one hundred times on a calibrated
screen. A 70-mil sound track, under these conditions,
has an amplitude of 7 inches on a screen a few feet
from the lantern, permitting close checking of track
placement, printer irregularities, filling in of high-
frequency valleys by over-exposure, etc.

The finished negative is carefully inspected at the
laboratory, beginning at about 6:00 a.m. on the day
following exposure. Density, track placement, clearance-
ance of noise reduction shutter, etc., are noted. Thus,
if there is anything wrong it will be known to the sound
supervisors before another day’s shooting starts, and
necessary adjustments can be made. Prints are inspected
as soon as available later in the day for track placement,
density, etc.

Figure 5 shows the limits within which proper main-
tenance routine will keep the characteristics shown indi-
vidually in Fig. 3. The amplifier, as shown in A4,
changes its state very little. There is more variation in
the curves of B, which involve vibrator peaks, since these
are affected by temperature, the height of the peak,
referred to the 1000xcycle amplitude, increasing with the
temperature.

The above list of tests, while not intended to be com-
prehensive, includes most of the routine maintenance
operations of a major studio. Some of the test results
are confined to the specialist who makes them. These
are of such a nature that, once a reliable routine has
been established, its proper carrying out may be left to
the man delegated to it. The supervising engineers,
however, receive copies of characteristic curves, as
shown in Fig. 3, of all stage or mobile equipments to
be used on a given day. They also receive reports of
the results of the laboratory measurements on the
sensitometric strips, and any irregularities disclosed by
the negative and print inspection are likewise imme-
diately brought to their attention. Thus many hours of
work on the part of perhaps a dozen specialists are
compressed into graphs and quantitative data which may
be read in a few minutes by the technicians in charge.
These curves and figures show that the maintenance
routine is being properly followed, and if there are any
irregularities their magnitude may immediately be noted.

It was stated a¢ the beginning of this article that
nothing must be left to chance and no opportunity should
be overlooked to measure the physical characteristics of
the sound track. Experience shows this to be a basic
fact. If neglected, it is only a matter of time before
trouble will be encountered. For example, in the case of
one studio, the routine of visually checking the negative
and prints each day was overlooked. The sound super-
visors merely listened to the film as it was run off in the
daily “rushes.” One day it happened that a sluggish
noise reduction shutter was causing cutting of low
modulation peaks. By chance all the low modulation in
this day’s work was traffic noise. Of course traffic
noise, even with the peaks cut considerably, sounds much
the same as if it were unmutilated. Thus, merely listen-
ing to the film, the sound technicians did not know tkat
anything was wrong. The following day, the same
equipment was used for recording some low amplitude
dialogue, and the shutter, continuing to cut peaks, caused

[Please turn to page 22
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Inter-carrier

noise suppression

A new system

By NORMAN E. WUNDERLICH

, I \HE method of inter-carrier noise suppression to

be described below is a simplified system which re-

quires no additional tubes and hence is much less
expensive than more complicated systems, although per-
forming the same functions. These results are attained
by taking advantage of circuit arrangements made pos-
sible by the strategic electrode construction of the
Wunderlich B tube which has a longer cathode and a
small additional anode placed at the top of the structure
and shielded from the other elements. By this extra
anode, the AVC potentials are amplified before being
applied.

Performance curves show the “threshold” level of the
receiver may be set to any desired value while retaining
the AVC action. The sustaining action of the AVC may
be caused to release at any desired, lower signal level.
The point of release may be adjusted by means of the
sensitivity control. This action is very sharply defined
because of the fact that the potentials applied to the
automatic control system are amplified to just the correct
degree. In addition to the advantage of sharply defined
releasing action for noise suppression, the circuit makes
it possible to handle high signal input levels without over-
loading the 2nd detector or preceding tubes.

In carrying out the amplified AVC control, the cathode
of the detector is approximately 100 volts negative with
respect to ground. This may be done by placing the
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Fig. 1—Circuit of the new amplifier AVC system
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speaker field winding in the negative return oi the power
system, as shown in the circuit diagram. If the drop of
potential across the speaker winding is more, or less, than
100 volts, Ry and R» are changed so that the drop across
them due to the plate current will just equal the drop
across the field winding, when no signal is being received.

The plate of the detector is preferably connected
through the primary of a 1:2 step-up, center-tapped
audio choke having a d.c. resistance of about 5800 ohms
total winding, to a point in the power supply which is
approximately 100 volts positive with respect to ground.
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Fig. 3—Performance curves of 7-tube
super-heterodyne

The use of an iron core step-up auto-transformer
serves two purposes; (1) it increases the a.f. poten-
tials applied to the output tube and (2) it increases the
potential variations across resistors R; and K., thereby
sharpening and increasing the action of the AVC system.

With no signal the potential drop in the tube plus the
potential drop in the primary of the auto-transformer ap-
proximately offset the drop of potential across resistors
Ry and R.. As the drop in these cathode resistors is ap-
proximately equal to and opposite in polarity to the drop
across the speaker field winding to which it is connected,
there is no difference of potential between the cathode of
the tube and the chassis ground. In other words, the
cathode of the 2nd detector will be “floating” at about
ground potential. The extra anode will be at the same
potential except that it will act as a one-way valve to
permit passage of negative potentials for the AVC bias
on the grids under control.

When a signal is tuned in, the grids of the second de-
tector act as a full-wave grid rectifier and become nega-
tively charged with respect to the cathode. This lowers
the plate current through the resistors Rj, R,, causing
the cathode to become negative with respect to ground,
and placing a negative AVC voltage upon the grids of
the tubes under control. The AVC potentials thus ob-
tained are greater than the rectified signal voltage. This
makes it possible to have amplified AVC potentials
which are high enough to control the strongest local
signals without overloading either the detector tube or
any of the tubes preceding it.
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HIGH LIGHTS ON ELECTRONIC

Daylight control of factory
lighting saves electricity

AT Tur Cuisnoum Ryper Prant,
Niagara Falls, photoelectric control of
lighting saves 4,000 kw.-hours monthly,
reduces lamp replacements one-fourth,
improves production and reduces ac-
cidents.

By having a photo tube gage the
intensity of daylight, the lights in the
plant are automatically turned on dur-
ing dark cloudy hours and later ex-
tinguished when davlight returns to
normal intensity. At the Chisholin
Ryder Works approximately 15 foot-
candles of light intensity is maintained
on the benches of tool-makers and on
machine tools, the lighting of the entire
plant being governed by changes in this
level of illumination. When the natural
llumination drops to 14 foot-candles,
owing to morning or evening darkness
or a passing cloud, the lights come on
automatically and stay on until the day-
light has raised the foot candles to 20.

As happens in practically all indus-
trial plants with manually controlled
lighting, workmen invariably left the
lights on after the natural light had
raised the intensity far above that re-
quired for artificial lights. For ex-

<+

+

ample, on dark days, workmen report-
ing at 7:00 in the morning turned on
the lights and did not turn them off
until after 8:30, thus causing the lights
to burn ncedlessly for nearly an hour.
With photoelectric control, the lights
burn only when needed, greatly in-
creasing their life. Previous to the
installation of “day-light” control the
Chisholm Ryder plant used 1,200 lamps
a year whereas now 900 to 1,000 are
sufficient. Energy consumption is 4,000
to 5,000 kw. hours less a month.

+

Newspaper measures
opacity of paper stock

Tur orriciats oF THE New York
Daily News had the problem of detect-
ing, before their papers were printed,
whether the ink would show through
enough to disturb the reader. Then
Captain MacFarlane and Mr. Baum-
rucker developed an opacity meter
using a  Weston photronic cell, a
microammeter and an ordinary 100-
watt lamp.  With this equipment, they
have already classified over 500 samples
of newsprint.

+

CONTROLS ENAMEL OVENS

The National Enameling and Stamping Company, Granite City, IlL,
employs photocells to control metal-ware entering its automatic enameling
ovens, which insures uniform heat treatment
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Stroboscope inspects
high-speed printing

Tue EbGERTON STROBOSCOPE, recently
described in Electronics (page 220,
July, 1932), has been applied by the
General Radio Company, Cambridge,
Mass., in determining the register of
color printing as it is speeding through
the presses. Its usefulness is in “stop-
ping” the motion of color printing as
cach color is applied. The application,
of course, is only to rotary presses, such
as are used for printing comic sections
and long-run magazines.

In operation, a suitable make-and-
break contact is fastened to one roller of
the rotary press, which will flash the
stroboscope as each sheet goes by. This
will, of course, give the effect to the eye
of the sheets standing still and the regis-
ter of the color can be determined and
adjusted when necessary. Similarly, the
device can be used in determining the
register of ordinary black-and-white
printing.

Another application which the print-
ing industry will find for the stroboscope
1s in stopping the motion of any of the
high-speed machinery used to determine
if the various parts in operation are
working properly. Effects such as vibra-
tion and the action of rollers and cams
can be studied with the machinery
operating.,

4+
Counting crates on conveyors

Tur CANaDA DRY BOTTLING WORKS at
Boston makes use of a photo-cell installa-
tion to count the crates of filled bottles
as they go out to the shipping room.
Ordinarily crates or boxes on conveyors
are plaged end to end, so that the line is
too solid,—too continuous for counting,
This conveyor, however, has a transfer
from one belt to another, and as the
boxes make the change, they are tipped
first one way, then in the reverse direc-
tion. The resulting angle of light be-
tween boxes passing over the peak at the
transfer point, provides just the place
for installing the photo-cell, beam, and
S0 an accurate count is made.

The Sheffield Farms Dairy Company
has solved a similar problem on a flat
continuous conveyor, by inserting a
high roller in the conveyor at the point
where the photocell is to do the count-
ing. This high roller interjects an
angular interval of open space between
the closely following boxes as they pass
over it. Through this space, the photo=
cell beam is projected, and so the count
ing proceeds, unfailingly. During a re-
cent Saturday morning this Sheffield
Farms installation counted 3,600 crates
each containing twenty bottles of cream.
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The first industrial
application of electronics?

Dr. FrRaNK J. SPrRAGUE’s 75th anniver-
sary, recently widely celebrated, has
recalled many early developments in
electricity, not the least interesting of
which is his own experiment with an
electronic voltmeter in 1883.

Dr. Sprague had been in Brockton,
Mass., in charge of the first under-
ground three-wire Edison station (and
it was in Brockton that he was also
busying himself at this time with his
first industrial motors), when the Pearl
Street Station in New York failed, due
to an overloaded feeder in the Stock
Exchange quarter of the city result-
ing in a successive failure of “safety
catches.”

He had already begun his investiga-
tion of the laws of electrical distribution
for two- and three-wire d.c. systems, and
had developed a mathematical method
for determining their proper values.
This work incidentally was the founda-
tion of his later complete fundamental
design of overhead and underground
distribution systems in use today.

On hearing of the failure at Pearl
Street, he telegraphed his opinion of
the trouble, and Edison promptly called
him to New York to solve the overload
difficulties, which he did successfully.
About this time he apparently took up
the development and test of the first
real electronic potential indicator, as
shown in the reproduction of Dr.
Sprague’s original sketch, which was
made on December 27, 1883.

His own description of the indicator
in a letter of that date written to this
friend and associate William J. Ham-
mer, at that time chief engineer of the
Deutsche Edison Gesellschaft, Berlin, is
as follows:

“Then I went on to a new pressure indi-
cator—a daisy founded on an old discovery
of E's (Ed. Note—Edison’s well known
‘Edison effect’), thus. “With above connec-
tions (see sketch) of this special lamp, no
appreciable current will flow through the
galvanometer coil across the platinum to the
carbon until a fair incandescence is reached,
and then the current increases very rapidly.
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Hence the indicator shows no deflection
until you wish it to, and then it begins to
move rapidly. It has fine adjustment and is
so sensitive that if 1/100th of the lamps be
thrown off it will show the change in pres-
sure. Its sensitiveness can be made more
or less.”

The accompanying sketch shows a
tvpical diode comprising a platinum
anode with the galvanometer coil n
series, the anode voltage being supplied
by the positive side of the d.c. lighting
system. The negative leg of the carbon
lamp filament acts as a cathode when
incandescent.

Dr. Sprague does not recall other
than an experimental use of this device
—Dbut it is nevertheless of interest as
one of the forerunners of the present
day vacuum tube.

4

Stroboscopic testing of meters

To MAKE THE TESTING of clocks and
meters as simple as setting a timepiece,
a portable stroboscopic-meter method
has been developed, which brings labor-
atory accuracy into field testing.

In meter testing, for example, the
problem is to obtain an accurate com-
parison of two-meter disc speeds, one
that of a standard meter and the other
the speed of the meter under test.

4}

" DEVICES IN INDUSTRY + +

The stroboscopic principle depends
upon the phenomenon of a uniformly-
rotating device, illuminated by a series
ol instantaneous flashes, appearing sta-
tionary if the rate of flashing is equal
to the rate of rotation; “moving for-
ward” if the rate of rotation exceeds
that of the flashes and appearing 1o
move backward if the rotation is slower
than the flashing.

To use the new Westinghouse stand-
ard, the meter element is connected in
series with the meter under test, both
being connected to the same load. The
incandescent lamp in the tester s
lighted and the neon lamp is placed near
the disc of the meter being tested, so
that its light strikes the disc.

Light from the incandescent lamp is
broken into pulsations by passing
through notches in the revolving disc
of the standard meter. These pulsa-
tions strike the phototube and are
transmitted to the neon tube through
the amplifier. Therefore, the neon tube
flashes in synchronism with the disc of
the standard meter and the disc of the
meter under test, being seen in this
Hashing neon light, appears stationary
if it is in perfect synchronism with the
standard meter. Thus to calibrate the
meter it is necessary merely to adjust
its speed until the meter disc appears
to stand still.

<+

MEASURING SOUND ABSORPTION

V. L. Chrisler of the Bureau of Standards, Washington, with his appa-
ratus for measuring the sound absorption of various building materials,
at any required frequency
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Circuits for
amplified
automatic

volume control
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An interesting circuit development making use of the
possibilities of the 55 tube has heen worked out by L. E.
Barton of the RCA Victor Company, and independently
by C. Travis of the RCA License Laboratories. In this
crreuit the steady d.c. voltage generated by the diode
detector is amplified in the triode unit of the tube along
with the detected audio frequency signal, and used as
an AVC bias after this amplification. There results a
very sensitive and level AVC system.

‘The advantages to be gained by thus amplifying the
AVC bias appear from the following considerations. It
1s found that when the bias taken directly from the diode
is undelayed the resulting control is not sufficiently flat,
due to the fact that bias begins to build up as soon as
any signal whatever appears at the detector, and there-
after can only increase by virtue of a proportionate in-
crease of the detector input. If for example, a certain
nput at the antenna develops 5 volts bias and another
stronger one raises this to 20 volts, there is necessarily a
4:1 increase in the output of the receiver if the modula-
tion is assumed to be the same in each case.

To remedy this condition delayed AVC systems are
employed, in which no control bias appears on the r.f.
grid returns until the amount of the delay voltage is
overpassed. Thus, referring again to the above example,
if a delay of 40 volts is introduced, the receiver output
changes in the ratio of 40+4-20 to 4045, or there is a
4:3 change instead of the original 4:1 change without

8¢

CATHOOES OF

1—Circuit for amplified automatic
volume control

Fig.
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delay. It is apparent that the greater the delay voltage
used the flatter will be the AVC characteristic.

The antenna input necessary to overcome the delay
voltage and bring about threshold conditions is in clirect
proportion to the magnitude of the delay voltage. Hence
increasing the latter to obtain a flat AVC characteristic
1s done at the expense of the threshold sensitivity of the
receiver unless the gain of the r.f. amplifier is increased
at the same time.

As far as AVC action is concerned, the d.c. amplifica-
tion of the controlling bias is equivalent to a correspond-
ing increase in the r.f. gain of the receiver and this in-
crease may he used as desired to make the AVC
characteristic flatter or to increase threshold sensitivity,
or both. The increase in gain possible is very nearly
8 for the 55 tube, so that the threshold may be moved
down to an antenna input of one-cighth of what it was
without the use of d.c. amplification, the delay voltage
remaining the same, or, on the other hand, the delay may
be multiplied by 8 for the same threshold.

The circuit is illustrated in schematic form in Fig. 1.
The diode D, acts in the ordinary manner as a detector,
the detected d.c. and a.f. voltages appearing between the
cathode and the triode grid. The amount of the a.f. thus
taken off is variable if so desired by the use of a potenti-
ometer for the leak resistor R; as a manual level control,

As the triode has a resistance load the d.c. is aniplified
equally with the a.i. or by nearly the 1 of the tube. By
placing the load resistor R, in the cathode leg instead of
in the more usual position in the plate leg, the d.c. out-
put has the proper polarity to operate as a control bias
for the r.f. amplifier.

The voltage delay action is produced by the second
diode plate Ds. This is connected through the large
resistance R3 to the point A of the voltage divider, the

———
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Fig. 2—Method of getting negative potential by
using loud speaker field winding

potential of A heing that of the minimum bias for the
controlled tubes. The AVC bias is then taken off not
from the cathode but from this plate D, through the
flter R,C4. With no signal the cathode is considerably
more positive than 4, the difference in potential repre-
senting the delay voltage. With incoming signal the
cathode Dbecomes more negative, finally reaching the
same potential as 4, at which time D. begins to draw
space current. Thereafter as the cathode goes still more
negative D follows it in potential, for the internal re-
sistance of the diode is very small compared to R3. As
D, goes negative with the cathode the controlled grids
are given increasing bias and the desired AVC action
takes place.

D 1s bypassed to the cathode for a.f. by the condenser
Cs, so that the plate D, follows at all times the a.f.
variations of the cathode. Hence when space current is
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Fig. 3—Coupling the AVC-detector tube to push-
pull tubes via transformer

drawn by this plate it is drawn uniformly over the audio
cycle. This renders the generated AVC bias independent
of the modulation, and eliminates the possibility of dis-
tortion that might occur if the space current were drawn
only on the peaks of the audio cycle.

It may be desirable to make the potential of 4 variable
with respect to the cathodes of the controlled trubes, as
shown in the figure. This provides a means of controll-
ing the sensitivity of the receiver.

The delay voltage, or the potential of the cathode
above A4 for no signal input, depends only to a small ex-
tent upon the value of the cathode resistor, but is deter-
mined largely by the location of the plate connection to
the B voltage divider and the resulting plate voltage.
Changing tubes produces a variation in cathode voltage
of the order of several volts, so that with an average
delay of 50 volts or over the extreme variation to be
expected from this cause is about +10 per cent, which
is quite unimportant.

A practical circuit arrangement

The most usual form that the circuit would assume
in an actual receiver is probably that shown in Fig. 2.
Here the necessary negative potential to ground is pro-
vided by the drop across the speaker field, which is placed
in the negative leg of the power supply, still acting as a
choke in this postion. Owing to the hum voltage that
appears across the speaker field, additional filtering of
the plate circuit of the 55 tube will probably be found
necessary, inserted at the negative end of the cathaode
resistor as indicated in the figure.

In Fig. 1 the a.f. signal is taken from the cathode of
the 55 through a blocking condenser, the grid of the
next tube being biased through a leak in the conventional
manner. Other methods of coupling may equally well
be employed. Fig. 3 shows the use of transformer
coupling. 1In this circuit the cathode resistor is by-passed
for a.f. and acts as a d.c. impedance only.

If push-pull output without transiormer coupling is
desired the modification of Fig. 4 may be used. A pair
of 47s can be driven to full grid swing in this manner
with somewhat more than 20 volts peak carrier, 20 per
cent modulated, at the detector diode, an input which is
considerably less than that employed in many existing
receivers to provide sufficient AVC directly from the
diode. In this circuit half of the d.c. amplification is
necessarily thrown away, but this is less important 1in
view of the larger signal input. Thus in the example
given 80 volts of AVC bias is available, all or most of
which is used as a delay.

The indirect advantages accruing from the use of d.c.
amplification are probably quite as important as the more
apparent one that has just been discussed. It is regarded
as conservative to say that the delay voltage should be at
least as great as the bias necessary to control the strongest
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Fig. 4—The input push-pull transformer may be
dispensed with in this circuit

signal to be encountered. This gives a 2:1 rise in output
from threshold to maximum input, and in the average
receiver necessitates a delay of 30 to 40 volts. The diode
driver (last i-f tube) is therefore called upon for an
output of 60 volts peak carrier or more at the diode plate
for the strongest signals, and at this output must drive
two diodes, one for detection and one for AVC. At
the threshold, the AVC diode places no additional load
upon the driver, but as the signal strength increases the
load from this source increases correspondingly.

A possible effect of the above is shown in Fig. 5. Here
the performance of a certain receiver with direct AVC
is compared with that resulting after the receiver had
been changed over to employ the circuit described. The
original AVC characteristic is shown by curve (1); it
is seen that overload occurs at about 20,000 uw, in the
antenna. The delay employed in this case was 30 volts.
With the new detector circuit, the delay used being 50
volts, curve (2) resulted. The threshold is now much
sharper and has been lowered to 90 uz, and for higher
inputs the characteristic is a straight line, as nearly as it
may be plotted, up to the highest input available, which
was 700,000 uv.

With the usual delayed diode AVC it is hardly possible
to control the last i.f. tube owing to the high outputs re-
quired from it under the load conditions that obtain.
With the new circuit the required output is reduced to
one-quarter or one-eighth of its former value, the load
is reduced to that of a single unbiased diode and more
efficient coupling into this diode may be used, still further
lowering the level at which the driver stage operates. It
thus would seem that partial or possibly full control may
be applied to this last i-f stage. Any increase in the
efficiency of coupling between driver plate and diode i1s
accompanied by a corresponding increase in the sensi-
tivity of the receiver, as well as in the sensitivity of the
AVC threshold.
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Fig. 5—Results of substituting amplified AVC for
conventional circuit
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Cuprous-oxide rectifier
life tests

IN TesTs maApE by H. Boehm of the
Westinghouse Cooper Hewitt a full-
wave rectifier to which 15 volts a.c.
was applied was used for charging a
twelve-volt battery. After 2,000 hours
the charging current fell from 0.7 amp.
toward 0.5 amp. (a drop of 27 per
cent). After 6,200 hours the a.c. volt-
age was increased to 16.2, the charging
current rose to 0.74 amp. and remained
at this value for over a year. The
current in the reverse direction in-
creased from 0.3 to 3.3 per cent. A
very remarkable advantage of this type
of rectifier is that when with con-
tinued charging the potential of the
storage cell increases, due to the drop
in charging current the voltage drop
increases at the same time. The in-
ternal resistance may be so chosen that
the charging stops quite automatically.
The rectifying circuit used was the
Graetz circuit with four rectifying units,
The work is described in FElektro-
technische Zeitschrift, November, 1932.

+

New low noise vacuum tube

WHEN COMMERCIAL VACUUM TUBES are
used to amplify small low-frequency
voltages, disturbances of the order of
100 to 1,000 microvolts limit the mini-
mum voltage which can be measured in
the range below 100 cycles per sec. The
causes outlined by G. F. Metcalf and
G. M. Dickinson of the General Electric
Company, are insulating material in or
near the path of the electrons, irregu-
larity in the emission of electrons, the
presence of gas, deposits on grid wires,
emission of positive ions. In the PJ-11
tube described in Physics, July, 1932,
these effects have been reduced to a
point where they are of the order of
the shot effect, so that low frequency
voltages of less than 1 microvolt can be
amplified over the entire frequency band
below 100 cycles (noise output of
PJ-11 is 5 to 10 microvolts, 222 tube
52 microvolts, 240 tube 65 and 112-A
85 uv.).

+

Fidelity compensation
by regeneration

By A. C. MATTHEWS

CONSIDERABLE INTEREST IS displayed,
this season, in methods by which the
low frequency response of a receiver
can be raised, often automatically as the
volume is changed. At low levels the
peculiarity of the audibility curve makes
decreased low frequency response un-
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usually apparent.  Other reasons for
boosting the bass are the losses in de-
generation in bias resistors, insufficient
baffle area and general circuit losses.

The schematic shown below has been
used with much success in compensating
the low frequency response in an ampli-
fier. The compensation is introduced
in the screen circuit of a tetrode so as to
not affect the otherwise normal fre-
quency characteristic. A portion of the
signal in the output circuit is fed back
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in phase to the screen-grid circuit.
The resistors R, and R, are of such a
value that the tube is operating with its
normal d.c. screen-grid potential. Obvi-
ously an a.c. potential also appears
(assuming a signal is present) across
these resistors, part of which is applied
between screen-grid and ground. The
resistors should be of the order of
100,000 to 500,000 ohms so as not to
draw too heavy a current or be an ap-
preciable shunt on the output circuit.
The condenser C, is of such a value so
that it bypasses the higher frequencies,
Increasing C, beyond a certain value
will result in a low frequency oscilla-
tion. The value is not extreme{y critical
however and an approximate frequency
characteristic may be calculated at a
given output level if the original fidelity
is known. The impedance of the screen-
grid circuit decreases with frequency
thus the voltage fed back through the
tube is greater for the lower frequencies.
(Measurements indicate that the ampli-
fication factor between the screen-grid
and plate under normal operating con-
ditions is about twenty.)

This method of fidelity compensation
actually adds to the fidelity curve and
does not depend on the suppression of
the other frequencies. Should it be-
come necessary to compensate for the
high frequency end of the audio char-
acteristic C, is replaced by an induct-
ance. This will result in more voltage
being fed back at the high frequency
end rather than at the low end and an
appreciable hump will appear in the
fidelity curve. Some requirements ne-
cessitate a double humped curve. This
can be obtained by a series resonant
circuit shunted across resistor R,. The
point of resonance of course may be
shifted to suit the individual case.

Measuring the damping
coefficient of oscillating circuits

THE circUutT examined by V. Petrzilka
and W. Fehr of the Heinrich Hertz
Institute in which the frequency f,
could be varied, was coupled induc-
tively to a quartz-controlled tube which
oscillated at a constant frequency f,
and the current /; and I/, was measured
for different values of f, The hali-
width of the curve at /17 = 4 the
resonance value when I7?/I* is plotted
as a function of 1 — £2/f? is equal to
the damping R,/6.28 f,L., whatever the
amplitude and the coupling used. The
October, 1932, issue of Zeitschrift fiir
Technische Physik, contains the paper
by the German experimenters.

*
The thyratron as an oscillator

IF IN CERTAIN types of thyratrons, such
as the FG-67, the anode is connected
to the positive side of a d.c. source
through sufficient resistance, and a con-
denser in series with a small inductance
is connected between cathode and anode,
oscillations are set up in the anode cir-
cuit when current is allowed to pass.
The oscillations according to H. J.
Reich, University of Illinois, resemble
those obtained in neon-tube circuits.
The current can be permanently stopped
if the grid is made negative while the
circuit is oscillating. If load resistance
is replaced by the primary of a trans-
former, a.c. may be taken from the
transformer secondary (100 watts from
120 volts d.c. at 50 per cent efficiency).
All these effects are based on the break-
down voltage being mwuch higher than
the operating voltage. The Review of
Scient. Instruments for October, 1932,
contains the data on Professor Reich’s
work.

*
Practical vacuum-tube
potentiometer

THeE ComProN ELECTROMETER having
been found unsatisfactory, F. Rosebury,
College of Physicians and Surgeons,
New York, applied the low-grid, low
plate voltage FP54 for pH measure-
ments with glass electrodes. Galvanom-
eter drift was reduced to a minimum by
automatic compensation for filament
voltage changes and floating of filament
battery on a charging source. It is ad-
visable, when first setting up the in-
strument, to test a batch of glass cells
for potential drift; after some days the
readings will be found nearly constant.
The use of the FP54 is described in
Industrial and Engineering Chemistry,
October, 1932,
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Amplification at 7 meters

By ENCLOSING THE ELEMENTS of two
tubes in the same bulb, the Loewe vac-
uum-tube factory (Germany) has found
it possible to get appreciable amplifica-
tion at wavelengths of the order of 7
meters. The inherent capacity between
tube elements has been reduced by this
measure, and by sealing in the bulb the
inductance and capacity used to couple
the two tube elements together. Manfred
von Ardenne writing in the Hochfre-
quens Technik wnd Electro Akustic,
August, 1932; describes these tubes
which have a mutual conductance of
2000 micromhos. Two of them with
200 volts on the plate deliver an ampli-
fication of 100 over a band width of
500,000 cycles at 7 meters. This is
sufficient for television reception.

+

ong versus short
broadcast waves

STUDIES ON THE COMPARATIVE EFFICACY
of frequencies in the present broadcast
band made by Professor J. F. Byrne of
Ohio State University show why broad-
cast stations are so desirous of getting
assignments on the lower frequencies.
Professor Byrne measured the field
strength in Ohio of nine stations oper-
ating on various frequencies in the pres-
ent band. These field strengths were
then reduced to a common basis, that
of one kilowatt of radiated power and
therefore a picture was had of the com-
parative value of the longer versus the
sherter broadcast waves.

The experiments did not take into
account the conditions peculiar to the
transmitter, i.e., ground conditions, steel
buildings or other variables; it con-
sisted merely in measuring the fields
laid down in Ohio by these stations.

Professor Byrne’s measured data
showing that a one-kw. station on 1450
ke. will have a field strength of 0.2 milli-

volts per meter at 45 miles, on 1070 ke.
the distance will be 75 miles, on 700 ke.
the same field strength will be fouud
at 110 miles, and on 550 ke. the distance
will be 135 miles. Thus the distance is
rcughly inversely proportional to the
frequency.

Other comparisons, as reported by
Professor J. I©. Byrne, show that to
deliver 0.5 mv/m costs $2.06 per square
mile of service area on 550 kc., $5.88 on
1070 kc. and $15.50 on 1450 kc. These
costs are figured on an anuual charge
of $50,000 for a one-kw. station. A

2
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Control by "“non-linear” /

circuits

.

For soME TIME work has been under
way in the laboratories of the General
Electric Company on the uses of non-
linear circuits for purposes of control.
Present circuits will cause a lamp to
flash, dim, or brighten in any desired
sequence or rate.

Other experiments have brought to
light circuits which are oscillators or
generators of alternating currents, more
or less functioning like vacuum tubes.
One circuit produces slow oscillations
which will turn on and off an incan-
descent lamp several times per second or
as slowly as once in thirty seconds,
according to the arrangement of the
circuit. Another oscillator has blinked
a light on and off silently, without radio
interference, and without wearing parts,
approximately 100,000,000 times in the
past two vears while on life test in the
laboratory.

Another oscillator produces relatively
high-frequency alternating current. It
was known for some time that high fre-
quencies could be produced in trans-
formers under certain conditions, but
these frequencies are always multiplied
or integral fractions of the frequency of
the power supply. The new oscillator
will produce any frequency in its range
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Circuit for operating a Square D contactor from a photocell
through a two-stage amplifier
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FROM THE LABORATORY + + +

of usefulness; vibrations of 5,000 cycles
per second already have been observed
audibly in the laboratory.

Still another application of non-linear
circuits has been in resonance relays.
Such relay circuits, which function be-
cause of “‘voltage resonance” and “‘cur-
rent resonance” principles, are so sensi-
tive that a voltage change of as little
as 1/100th of one per cent will cause a
currert change of 100 per cent. Relays
of Ahis type are adjusted by changing

&lectric constants rather than mechani-

cat constants, and are therefore practi:
cally free from the effects of wear, fric-
tion, dirt, and extremes of temperature;
the burden of accuracy is placed on a
circuit, where accuracy may be obtained
economically with perfect reproduci-
bility.
*

Thermionic tetrode
voltage control

For smaLL cUrrenTs (0.01 micro-
ampere) but very constant voltage, the
rectified a.c. from a transformer oper-
ating from the lighting circuit and con-
trolled by a 24-A type tube is far more
steady than a battery of storage cells
of one ampere-hour capacity according
to J. C. Street and T. H. Johnson of the
Bartol Research Foundation. The volt-

age supply from the rectifiers is con-
nected across two resistances r, and r,
in series, the drop across r, being the
supply voltage for the plate and that
across r, for the grid. The description
in the Journal of the Franklin Institute,
August, 1932, states that for a variation
of 60 volts in the input voltage (from
1580 to 1640 volts) the output voltage
varied less than one volt.

+

Photocell-amplifier circuit

AN AMPLIFIER TO BE USED with a photo-
cell which will operate directly a Square
D magnetic contactor capable of han-
dling 20 amperes at 440 to 550 volts
has been designed by Harry L. Kaga-
master of Akron, Ohio. The circuit is
given here and will be seen to consist
of a very simple arrangement of appa-
ratus which will control considerable
amounts of power without any inter-
mediate relay.
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Technocracy's strength
and weakness
READERS of Electronics have long watched

with interest and concern the social and
economic results of the mechanization of industry,
which the Columbia University group known as
Technocracy now seek to reduce to a statistical
basis. Such statistics are needed, and Technoc-
racy deserves credit for its double-stroke in
putting unemployed engineers to work to get the
facts on unemployment,

But Technocracy’s interpretations, and the
solutions proposed by individual Technocrats, will
be examined critically, by engineers as well as by
economists. They have their weaknesses. Fven
an ‘“‘energy dollar” or an “electricity dollar”
would be speedily demonetized, with the inevi-
table increasing efficiency of the photo-cell to
utilize the 200 watts of free energy which pours
down in every square foot of sunshine. Even the
units set up by Technocracy itself are not im-
pregnable against the ceaseless attack of scientific
research and invention, which falls upon techno-
crat and plutocrat alike.

550 versus 1,500 kilocycles
N A RESULT of a field-strength survey in

Ohio of broadcast stations on several fre-
quencies made by Professor J. F. Byrne of Ohio
State University, and reported jn its Bulletin
71, there is no longer any need or excuse for
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an ostrich-like attitude on the relative merits
of frequency assignments at the two extremes of
the present band. Although the research did
not take into account unfavorable location of the
transmitter, the results are most important.

Professor Byrne's studies conclusively prove
“that the different frequencies in the broadcast
band cannot be treated as equivalent, and that
frequencies of 1,000 kilocycles or above are un-
economical for large coverage and high power.
They also indicate that low power stations are
at present wasting good low frequency assign-
ments that are suitable for high power and large
coverage. It is realized that the political prob-
lems involved in any contemplated changes are
indeed difficult, but the engineering and economic
solutions are clear and straight-forward; and if
these solutions are kept in mind, time may solve
the apparently insuperable difficulties of a polit-
ical nature now existent.”

&

Musical instruments—
a new electronic industry

HE roéle played by the radio “fan” of a

decade ago is well known; statistics show
that hundreds of thousands of listeners were
introduced to “music in the air” by home-made
apparatus that furnished the thrill of hearing
sweet music as well as the joy of making some-
thing with one’s own hands.

Is it impossible that a new industry—that of
electrical musical instruments — might not be
built up in just this same manner? Might not the
vast population, for generations more or less
skilled in making its own music, grow tired of
canned tunes, especially those selected by others?
Might not people desire to express their own
emotions on their own instruments instead of
having their music diluted with talk handed them
by advertisers? Might not the desire to build
things create out of the electrical musical instru-
ment a new fad, later to be taken over by the
radio plant already equipped with machinery for
its manufacture and distribution?

In other words, should not the radio manufac-
turer look more seriously at electrical musical
instruments that can be built out of radio com-
ponents by methods already in wide use?
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