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They Still Stand On The

VERDICT 5 SCIENCE

LUE TUBES have invariably passed scientific tests imposed by
the industry’s most critical engineers. The verdict of these
jurors of science is that Arcturus Blue Tubes are superior tubes.
Ask any engineer, set manufacturer or technician in the United
States or in 74 foreign countries where Blue Tubes are sold and
you’ll have the same verdict—Blue Tubes are superior tubes.
Guarding Arcturus quality are 137 tests and checks that each
and every tube must pass. That's why more manufacturers use
Arcturus than any other tube. That's why the jury of science
renders the verdict of superiority.
Moreover, Arcturus pioneered the most modern tube devel-
opments—Ilong life, quick-heating, unitary structure—and many
major advances in a. c. tubes.

ARCTURUS RADIO TUBE COMPANY, NEWARK, N. ]J.

ARCTURUS

The BLUE TUBE with the LIFE=-LIKE TONE

- : Qe d N. Y
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The radio manufacturers

PULL TOGETHER

S radio is now sold to the public,—in the form of finished sets,—
the prosperity of the whole radio industry is dependent upon the
success of the radio-set manufacturers. It was logical, therefore, that the
set makers should take leadership of the Radio Manufacturers Associa-
tion and direction of its contacts with the public, as occurred in the re-
organization of the RMA voted by the directors last month.

The radio business had been rapidly developing into a ‘‘racket.” If
radio was to be saved and made the field of future possibility that it ought
to be, it was becoming evident that individual desires to dominate must be
subordinated to industry good, and that every manufacturer must adopt
more of an attitude of “live and let live” not only to his competitors but
also to his suppliers.

NDER the new plans for the RMA, large opportunities for correcting

industry evils and for promoting sales of radio products are made
possible. The introduction of new models and new tube combinations can
be discussed constructively. Production figures can be studied. Industry
promotion plans can be carried out, cooperating with the broadcasters.
Campaigns to revive interest in radio, can be developed with the aid of dis-
tributors and dealers, and having the united backing of all the principal
set-manufacturing interests.

The steam railroads, the automobile manufacturers, and others have
already worked out their association affairs along lines similar to those
now proposed for radio, and which the membership of the RMA will be
asked to ratify on August 23d.

HE new RMA plan puts the executives of the set-producing companies
in executive control of the association and its policies and relations
with the public. Radio now has a united industry and a united purpose.
The result should be a marked improvement in trade practices, better
safeguarding of the interests of the radio industry, and the development
of greater total industry volume, in which all radio manufacturers and all
radio men will share.



Radio during

solar eclipses

Atmospheric disturbances,
intensity of signals,

delayed echoes, and goniometry

By DR. ARTHUR E. KENNELLY

Professor Emeritus of Electrical Engineering,
Harvard University

recent solar eclipses, to ascertain whether effects
upon radio transmission were concurrently pro-
duced. Professor Nagaoka, in Japan, suggested that
such a correlation nught exist. In Europe, several
astronomical expeditions have conducted radio ohserva-
tions. In America, elaborate programs have been fol-
lowed, under the auspices of the Bureau of Standards,
to ascertain whether the passage of the moon’s shadow
over the earth was accompanied by noticeable effects on
radio transmission
In nearly every case, radio effects have heen noticed
in association with each solar eclipse subjected to exam-
ination; although the effects have sometimes been
meager. It cannot be said that our knowledge thus
gained of eclipse radio phenomena is extensive or nearly
complete.
There is probably much to be learned from future
eclipses; but in general, what has been thus far brought
to light has been in support of the view that a solar

OBSERVA'I IONS have been made during various

DR. KENNELLY, radio pioneer,
and author of the “reflecting-layer”
theory of radio propagation, to which
his name is given in the Kennelly-
Heaviside Layer, outlines the phe-
nomena which may be watched for
during the coming solar eclipse of
August 31. This eclipse will be total
throughout a wide band across New
England, and will be the last total
eclipse to visit the Eastern United
States for a generation.

¢
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eclipse 1s a partial and temporary injection of night
conditions into the program of the day. Sunlight is
temporarily withdrawn from a certain area of the earth
and upper atmosphere covered by the moon’s shadow.
There is over this region a suspension of the ionizing
action of sunlight on the upper air, thus tending to
bring about a partial return to nocturnal conditions. The
ionized layers in the upper air may be assumed to rise
in a band which corresponds approximately with the
path of the eclipse shadow.

On the occasion of the total solar eclipse of May 9,
1929, an extensive series of radio observations was
conducted by radio specialists accompanying an astro-
nomical expedition to the Island of Pulo Condore in the
China Seas, off the coast of Cochin China, and not far
far from the equator, in Lat. 840 N. and Long. 106°
36" E. This little island, only a few square miles in
area, happened to be in the belt of totality for this
eclipse. Under the auspices of the French Bureau des
Longitudes, radio observations were made at Pulo
Condore, before, during and after the eclipse. The time
of mid-totality on the island was in the early afternoon,
13" 56m- 05*, by Saigon 105th Meridian time, May 9,
1929.

Observations were made on the following phenomena:
1. Intensity of signals from distant radio stations.
2. Atmospheric disturbances or “static” at Pulo Condore.
3. Delayed radio echo signals.

4. Radiogoniometry.

Records were also taken of the solar radiation and
of the earth’s magnetic field.

In all these observations, records were made not only
on the day of the eclipse but also on preceding and
subsequent days, for free comparison.

The following i1s a brief abstract of the results
obtained, as recorded in a long report with numerous
attached blueprints,

Aungust, 1932 — ELECTRONICS



Several distant stations in Java, China and Japan,
using wave lengths of between 20 and 30 meters, were
followed at the Pulo Condore station for several days.
In general, these signals reached a daily minimum near
local noon. On the day of the eclipse, these signals
nearly all disappeared over the period of totality. The
report expresses the opinion that this failure of signals
was attributable to the eclipse.

Atmospheric disturbances

An automatic recorder of static disturbance was
installed at Pulo Condore, and connected to a special
antenna near the beach. Records were kept of atmos-
pheric disturbance over more than a week, including the
day of eclipse. The normal type of daily record showed
a period of minimum, or freedom from static, in the
morning hours. On the afternoon of the eclipse, the
record indicates a change in the shape of the curve with
a distinct reduction in the strength of the disturbances.
The center of the deviation appears to have taken place
about twenty minutes later than the center of totality.

Delayed echoes

A 500-watt transmitter of sharply interrupted wave
impulses was installed on board a vessel anchored in
the bay, about three kilometers from the receiving sta-
tion on the island. The emissions were on a wavelength
- of 25 meters. The signals were received by telephone,
in duplicate receiving sets, by two independent observers.
The impulses were emitted at intervals of thirty seconds
from the anchored transmitting station and recorded by
the receiving operator with the time of reception as
indicated by chronometer in front of him. The tests
were carried on for the greater part of three days;
ie., the day of eclipse and the day before and after.
Very many retarded echoes were noted and recorded on
all three days, especially on the day of eclipse. They
ranged in delay from one to nearly thirty seconds in
retardation. The phenomenon was persistent but irregu-
lar. Some signals were not followed apparently by any
echoes; whereas others would be followed by plural
echoes.

The report states that just before totality on the after-
noon of the eclipse, the retarded echoes, which had been
plentiful, disappeared entirely for approximately 200
seconds. The period of totality from asttonomical rec-
ords was 280 seconds; so that the retarded echoes

reappeared during totality and then continued for the
remainder of the afternoon. According to the record,
the center of the echo silence preceded the center of
totality by about 200 seconds.

Goniometry

The commercial radiostation of Mpytho, in Cochin
China, not far from Saigon, was selected as the point of
emission of radio waves for taking radiocompass bear-
ings during the period of the eclipse. Mytho is 175 km.
from Pulo Condore, and operates on a wavelength of
600 meters. Bearings were taken of Mytho with a
wooden frame antenna 120 cm. square, turning about
a vertical axis and furnished with a pointer swinging
over a horizontal angular scale graduated to 360 single
degrees. The frame was set up in a wooden house,
without metal appointments. Bearings of Mytho could
be made to nearly one degree of apparent azimuth, using
the mean positions of audibility extinction on each side
of the zero.

On the eclipse day, bearings of Mytho were observed
continuously from 10.40 to 16.20, local 105th Meridian
time. As stated in the report, the readings taken over
the periods before and after the eclipse showed but little
variation in the bearing. Three minutes before totality,
however, a marked perturbation showed itself, first in
one direction and then in the opposite, amounting to
several degrees. The disturbance lasted nearly half an
hour and thus continued for more than twenty minutes
after the completion of totality.

Summary of results

The report shows that effects attributable to the eclipse
were observed at Pulo Condore in all four categories;
i.e., in strength of short-wave signals received, in atmos-
pherics, in retarded echoes and in goniometry. On
the other hand, the elements of the earth’s magnetic
field did not indicate any noteworthy perturbations. It
is probable that with the exception of the atmospherics,
all of the radio disturbances were attributable to changes
in the ionized layers of the upper atmosphere; although
the phenomena of retarded echoes are not as yet explain-
able.

The writer is indebted to General Ferrié, President
of the International Scientific Radio union (URSI), for
the opportunity of studying this radio report, as made
to the Bureau des Longitudes.

v vy

"“Double eclipse’” phenomena August 31 (sec map, page 267)

ROFESSOR E. V. APPLETON, King's

College, London, suggests that there exist two
distinct ionized layers. The upper layer or F
region at about 230 km. altitude is produced by
ultraviolet light, the lower or E layer at about
90 km. by electrons or atoms thrown by the sun
with speed of 1,000 miles per sec. Professor
Appleton calls attention to the opportunity of
using the forthcoming eclipse to shed light into
this question. In consequence of the motions of
the moon and the earth, the stream of supposed
particles will be interrupted more than an hour

ELECTRONICS — August, 1932

before the ultraviolet light is stopped. There
would possibly be two radio eclipses, the particle
eclipse affecting the E layer from which the ordi-
nary broadcast waves are turned back and the
much shorter optical eclipse affecting the F layer
which is reached by 80 m. waves. The particle
eclipse covers a belt east of the track of optical
totality. Professor Appleton, who is now vice-
president of the American Institute of Radio
Engineers, will be glad if anyone who is able to
make observations, even with modest apparatus,
would communicate with him.
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A\ solution of the

superheterodyne
tracking problem

By V. D. LANDON and
E. A. SVEEN

Grigsby-Grunow Company
Chicago, llinois

N MOST superheterodyne reccivers, the oscillator
Iis operated at a frequency higher than that of the

signal, and alignment is obtained by means of a fixed
condenser in series with the oscillator tuned circuit. It
is common practice to obtain the values of the series con-
denser and of the oscillator inductance by cut and try
methods.  Calculation is rendered difficult by the iact
that even with the optimum values tracking is not perfect.
Graphical methods have been used as well as calculations.
but most designs are worked out by purely experimental
methods.

The usual procedure is to make a preliminary estimate
of the proper value of the oscillator inductance. The
oscillator is then lmed up with the carrier circuit at the
high frequency end of the scale by means of a trimmer
shunting the tuned circuit. Then the two circuits are
lined up at the low frequency end of the scale by means
of the series condenser.

After re-checking the high frequency alignment the
circuits are then in line at two points in the frequency
band, but will in general be found to be somewhat out of
hne in the middle of the band. If, with these adjust-
nients the oscillator requires more capacity for alignment
in the middle of the band, then a slightly larger value
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Fig. 2—Values of series and shunt capacity as
function of intermediate frequency

of inductance is chosen. The whole procedure is re-
peated aligning at a high and a low frequency, and then
checking alignment in the middle of the band. Eventually
perfect alignment is obtained at three points in the range.
and reasonably good tracking results over the entire band.
After each inductance value is tried, however, there is no
way of knowing how much the inductance should be
changed. Hence it is a tedious process.

A mathematical solution

The following shows how these values can be calcu-
lated without recourse to experiment. At best tracking
1s known to be mmperfect. Therefore the mathematical
method must follow the lead of the experimental and
solve for those conditions which give perfect alignment
at the three predetermined points in the frequency band.

The highest of these frequencies and the correspond-
ing value of the carrier circuit capacity are designated
by the subscript 1. Similarly the middle frequency is
given the subscript 2 and the lowest frequency the sub-
script 3.

Cs 15 the capacity of the oscillator series padding con-
denser and C is that of the oscillator shunt lining con-
denser in excess of the value in the carrier circuit. (i.e.
Mathematically the shunt lining condenser in the carrier
circuit is considered as part of the tuning condenser.)

F is the frequency of the intermediate amplifier, and
“@” 1s the ratio of the carrier circuit inductance divided
into the oscillator inductance.

F
Since the expression{ —

2
occurs quite frequently it has
F, + F.

F, 2
been abbreviated to the letter M,. Similarly M, =<——>
F, + F.

F3 %
and M3 = ———
Fs 4 F.

From inspection of the carrier circuit
1

F, = —

r v/ LC

and from the oscillator circuit
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1

F1+Fm=
Zr\/aL(C/+Cl )
+C
2\ L(C ¢ C‘)
~\aLfC, + ———
F 2 (o C.
'I‘hean=( 2 >= 1ar Bl |
Fi+Fn 2r /LG
aC, C, + aC,C, + aC, C,
124+ Cs X Cy

Which reduces to
M1C12+MlC Cl——aC,CI——aC;C.—aQC.=O (1)

Similarly for the second frequency

M2C22+M2C Cg——aC,CQ—aC/C—aCzC _O (2)
and for the third frequency
M;C2+ M;C.C;—aC/Ci—aC;C,—aC;C,=0 (3)

These comprise three simultaneous equations with three
unknowns Cs, Cf and a.

The solution is obtained by eliminating two of the un-
knowns and solving for the third. A peculiar fact is that
the final solution must be for C;. If C, and one of the
others is eliminated the resulting equation is a cubic of
quite formidable complexity. However, when a and C;
are eliminated a solution for C, is not difficult.

Solving each of these equations for C;

M C2+ M CiC— aCiC,
Cr = — (4)
a Cl + a C.
M:C* + M, CC.—aC: C,
= (5)
a Cz + aC.
M:C:? + M;C;C.— aC: C,
aCy + aC, ©
equating (4) and (5) and solving for a
(Cl + C.) (C2 + C.) (Cl A[l - Cz Alz) 7
a —
C.2(C, — Cy) i
similarly from (5) and (6)
(C:.+ €C)) (Cs 4 C.) (C2 My — C; My) 9)
L :

C2(C: — Cy)
equating (7) and (8) and solving for C,
C®2 M, (Cs — C3) + C2? My (Cr —.C3) + Cs®2 M3 (Cy — Cy)

CiMi(Co— C3)) +Ci My (Cs — Cy) Cs M, (C1 — Cy)

Substituting this value in equations 7 or 8 results in
rather involved forms. Having solved for C, it seems
to be better to treat C, as a known quantity and leave it
in the equations for @ and C; Equations 7 and 8 are then
solutions for a. Similarly equations 4, 5 and 6 become
solutions for C; when a and C, are known. By
substituting an appropriate set of data these equations
yield values of Cs, a and C; that agree well with these
obtained by the experimental method.

Accuracy of tracking secured

It is interesting to see what degree of imperfection of
tracking results from a set of values for a conventional
receiver for the broadcast range.

Since the deviation is quite small and is obtained by
subtracting two large numbers, it is necessary to use a
high degree of accuracy in all calculations. In this paper
all computations were made with seven-place log tables.

The following values are convenient and probably
near the average:

Fn = 175 ke Ci = 61.7347 uuf
F; = 1400 kc. C. = 121.000 uuf
F: = 1000 ke. Cs = 336.111 uuf
F. = 600 k.

ELECTRONICS — August, 1932

The frequencies are arbitrary and the capacities calcu-
lated assuming 400puf at 550 ke.

Solving for the unknowns gives
1084.44 ,u,uf
770416
4.90399 uuf

a8 o

e

!

Theoretically these values give perfect alignment at
1400, 1000, and 600 ke. At other frequencies the de-
viation is appreciable and may be solved for.

While the desired frequency of the oscillator is

1
— ~— + Fm, The actual frequency is
27 LC
1
2m L CRCs
G
C.+C.

The ditference 1s the deviation from true alignment.
This was calculated at eleven ditferent frequencies. The
results are tabulated below :

KC. Cycles Deviation KC. Cycles deviation
SIS QN e 5 53w A e el 42048 1100 . ............ 41005
600.. .. .......... +2 1200, .............. +1510
700, 0. aee. . gl e —1924 1300 . ............. 1270
8000 2t caz i in s xulo 2013 1400. .. ............ 9
900............... —1159 1500............. 2410

1000........ 1

It should be noted that the theoretical deviation at
1400, 1000 and 600 kc. is zero. The values —9, —1, and
+2 cycles obtained by calculation are a check on the
accuracy of the method. This deviation curve is plotted
in Fig. 1. The other two curves are obtained in a similar
manner for intermediate frequencies of 40 and 3000 kc.

It is apparent that the points chosen for perfect align-
ment are about the ideal ones giving the smallest value
of maximum deviation. It is realized that in a practical
case these values cannot usefully be calculated to a very
high degree of accuracy. Effects like the variation of
effective oscillator tube input capacity with frequency,
the effect of shield cans on inductance, etc., cause small
errors which mean that a final adjustment is nearly al
ways necessary by means of the experimental method.

Fig. 2 gives the values of Cs, a, and Cy for values of
intermediate frequency between 40 and 3000 kc.

For frequency bands other than the broadcast range

m >< I"
1000

capacity other than 400upf (at the lowest used fre-

use the scale marked - For values of maximum

ma;

quency) multiply all capacities by 200 - The value of

@ remains unchanged.
For greater accuracy than can be obtained from this
figure the following tabulation is given:

Fm C. a C/
40 4638.27 .938926 1.22449
110 1706.15 .845167 3.21078
175 1084 .44 .770416 4.90399
265 727 .625 .682466 7.04875
520 388.537 .501305 12.2054
1000 220.642 .309061 19.7324
1700 146.469 .175506 28.3115
3000 101.042 .0784013 41.3971

*This paper was read before the Radio Engineers Club of Chi-
cago on January 7, 1932,
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Technical data

on hew tubes

tubes have been developed for receiving sets and

are now ready for use by set designers. These
tubes include the double diode triode (the 55 and 85)
and the new triple grid power amplifier tube as well as a
new mercury vapor full wave rectifier. The latter tube
differs from the &2 in its greater filament power con-
sumption and hence greater emission and the greater
output current available. The 55 (and 85 for 6.3 volt
use) are the double tubes used as combined detector,
amplifier and a.v.c. tube. The 89 with its three grids
can be used as class A, class B or pentode output tube
and like the 55 is extremely versatile.

Sylvania announces a heater-type pentode with a 25-
volt heater requiring 0.3 amperes to be used in series
with other 0.3 ampere tubes on d.c. lines. The increased
voltage drop across the heater eliminates the necessity
of employing series resistors to reduce the line voltage.
The elimination of this series resistor permits the tubes
to heat up more rapidly than otherwise.

The big virtue of this 25-volt tube is its greater power
output (approximately one watt) from the limited plate
voltage available from d.c. lines without requiring several
tubes in parallel. With 95 volts on the screen and plate
and 15 volts grid bias and supplied with a peak grid
voltage equal to the grid bias the tube will deliver 0.9
watt with minimum second harmonic distortion.

The 89 tube is a pentode in which connections are
made to all three grids and are brought out to the base.
Thus the grids may be so connected together or to cath-
ode or to plate as to produce a triode for class A service
with a low amplification factor, low plate resistance and
a high mutual conductance; a triode with high amplifica-
tion factor to be used as class B amplifier with zero grid
bias, and finally a class A pentode power output tube of
high signal efficiency.

From an interesting and valuable report on the use
of the 55, 56, and 57 as detectors made by W. M. Mer-

!- S ANNOUNCED in June Electronics several new

rill and W. M. Perkins of National Union laboratories
the output characteristics of the 55 are taken. A crystal-
controlled oscillator (950 kc.) modulated with 60 cycles
and fed to the detectors under test by means of an at-
tenuator and v.t. voltmeter furnished the desired signal.
Conditions were sought which gave minimum distortion
and fortunately were found to give at the same time
nearly maximum sensitivity and reasonable output.

In the bulletin from which the curve was taken the
characteristics of the 56 and 57 are discussed together
with conditions of test. Only —12.0 volts grid bias
was used on the triode grid in the 55 because the voltage
at the plate due to the drop in the resistance was only
150 volts. This impaired the gain of the triode some-
what but the data shown give an idea of what may be
expected from the tube.

Curves in the RCA Radiotron-Cunningham technical
bulletin show that when driven by another 89 as a class A
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triode as much as 2.5 watts output power can be se-
cured from two 89’s with total harmonic output of the
order of 2 per cent or less. With greater grid swing,
and distortion of about 5 to 7 per cent, as much as 3
watts can be secured from the two tubes.

An interesting feature of this tube is its 6.3 volt fila-
ment. The great advantage of this voltage as advanced
in the RMA Vacuum Tube Committee meetings many
months ago is the fact that it is adaptable for operation
from either a.c. or storage batteries, or other source of
direct current. Adoption of the Sylvania 6-volt line by
Philco and the introduction of this new, and probably
to-be-popular, 89 tube with its 6.3-volt heater will do
much toward the ultimate standardization of a single-
filament or heater voltage, an obvious economy.

CHARACTERISTIC DATA ON NEW TUBES

Type Purpose Er Ir Ep Esp Ec Ip Isg Rp Gm u Ro Po
Volts Amps. Volts Volts Volts ma ma. : Watts
43 Heater-type power pentode. . . 250 0.3 95 95  —I15 20 6 45,000 2,000 90 4,500 0.900
{ 250 —20 8 7,500 1,100 8.3 20,000 0.200
55 Double-diode detector, ave tube... . ... . ... 2.5 0.75 -Triode unit—-——
10 0.5 fd IWsakdem  apble.  BALSWE  EMSEER
.. Diode unit———— . .....
85 Double-diode detector, ave tube. . ... 6.3 0.3 Characteristics same as 55.
Class A, Grids Nos. 2 and 3 connected to plate
160 . —20 17 3,000 1,570 4.7 7,000 0,300
89 Triple grid power amplifier ... ... ... .. . 6.3 0.4 Pentode; Grid No. 3 to cathode; No. 2 is screen, No. 3 is control grid
180 180 —18 20 3 82,500 1,635 135 8,000 1.5
Class B, Grid No. 3 to plate: Nos. | and 2 tied together
180 . 0 35 75 5pealk sty SR S 2,350 3.5 (two tubes)
Max. A.C. Max. peak Max. D.C. Max. peak Tube voltage
voltage per plate inverse voltage output current plate current drop (approx.)
83 Heavy duty full-wave mercury vapor rectifier 5.0 3.0 500 rms 1,400 250 ma 800 ma 15 volts
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Sodium-vapor

lighting
in Holland

Highway illumination with new

gas-discharge units (see front cover)

: NEW gaseous-discharge lamp of extremely high

luminous efficiency, has just been developed in

the laboratories of the Philips Glowlamp-Works
at Eindhoven, Holland, by Dr. Gilles Holst and his
staff. In this lamp a low-voltage discharge takes place
in a mixture of neon gas and sodium vapor, between an
oxide cathode and one or more anodes. The lamps used
in the highway lighting installation shown on the front
cover of this issue of Electronics have a length of about
12 cm. and a diameter of 6 cm. and with an input of 100
watts give from 500 to 600 international candles. The
total flux of light amounts to between 5,000 and 6,000
lumens. The surface light intensity is about 7 inter-
national candlepower per square centimeter.

In order to secure sufficient sodium vapor pressure
the bulb must have a temperature between 200 and 300
degrees C. For this reason the lamp has been enclosed
in a vacuum jacket tube or glass container.

The lamp resembles to some extent both the well-
known gas-filled rectifier tubes and the sunlight lamp.
In these devices there is provided a rare-gas filling and
mercury vapor. In the new sodium lamp there is also
provided a rare-gas filling and a small quantity of
metallic sodium. Furthermore, the lamp employs an
oxy-cathode and one or two anodes.

Starting the lamp

The operation of the lamp is as follows: WWhen the
cathode which is in the form of a filament is brought
to incandescence and voltage is applied to the anodes, a
so-called arc discharge is started. The color of this
discharge is determined by the rare gas used. In view
of the energy dissipated in the lamp, the bulb tempera-
ture rises. This causes the sodium to evaporate. Here-
after the light emission is mostly due to the sodium
vapor; the color of the light therefore approaches that
of the yellow sodium spectrum lines.

The arc potential is about 12 volts, and the anode
current about 5 amp. This light is of a rather pleasant
yellow-orange color and almost monochromatic. For
this reason the light can only be used for very special
purposes; the unusual large visual acuity which is
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secured by it when used for road or street lighting,
however, is extraordinary. A remarkable contrast is
observable by the very reason of its being monochromatic
light.

After a year of experimenting on lighting the streets
within the laboratory grounds at Eindhoven, an ex-
periment on a larger scale was made possible by the
courtesy of the Stroomverkoop Company, Maastricht,
Limburg, Holland. Its director, Professor Gelissen,
offered to install the light on a length of 1,6 km. (one
mile) on the main road between Maastricht and
Nijmegen. (See cover photograph).

The lamps were placed at a height of 8 meters (26
feet) at a distance from light to light of about 25 meters
(83 feet). The lamps themselves were placed in the
reflectors in such a way that practically no direct light
could strike the eye. Moreover the lamps cause very
little glare, so that the eye is attracted rather to the road
than to the light sources.

The installation was opened on July 1, 1932, with con-
siderable festivity. A large number of officials interested
in the experiment were present. So intense is the
illumination along this roadway, that driving a car at
50 to 60 miles per hour without headlights, one feels
perfectly safe.

Right — As the new
lamp operates at a tem-
perature of 300 deg.
Fahr., it is necessary to
enclose the gas-filled
chamber in an outer
vacuum envelope — lit-
erally, “a lamp in a
Thermos bottle.”

Below—Circuit diagram
showing method of con-
necting lamps for high-
way lighting. Each
lamp has a single cath-
ode K, and two anodes,
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An improved

B eliminator

for automobile receivers

By W. W. GARSTANG

Consulting Engineer

storage Dbattery receivers, efficiency and life are

naturally the two important factors. A third factor
which must be considered is the size and the adaptability
of the unit for insertion into the radio receiver itself.

The third factor just mentioned makes it practically
mandatory that an interrupter type converter be used,
preferably of the vibrator construction. A converter
designed along this line can be readily and cheaply manu-
factured in small size but in the past has been rather
low in efficiency and short of life.

Inasmuch as the rectifier and the interrupter are the
vital items in a B eliminator of this type, it is logical
to look to each of these for an increase of efficiency and

IN THIE design of B battery eliminators for portable
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a lengthening of normal life. It is necessary to consider
carefully the characteristics of a vibrator before attempt-
ing to analyze its life and efficiency.

The duty placed upon a vibrator and upon its contact
points is of the most severe type. In the slowest types
of vibrators 540 million makes and breaks are accom-
plished in a thousand hours which is considered minimum
life. It can readily be seen that the greatest care and
protection must be given this unit. An interrupter of
the type used in B eliminators is in a class by itself as
far as duty and requirements are concerned. They must
be carefully engineered and minor points are of the
utmost importance. In order to secure maximum life
from the contact points amplitude must be obtained in
the swing of the reed and it is distinctly desirable to
secure a wiping action of the points. A’ special grade
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Fig. 3—Use of contacts within tube to <close con-
tacts after proper temperature has been attained

of tungsten has been found to be the most satisfactory
point material. Before an interrupter may be adjusted
for maximum efficiency it is necessary to ascertain the
length of time it will operate at no load-and the values
of the no-load voltage and current.

Various types of rectifier tubes have been used in
eliminators. The gaseous type of tube with no filament
has in the past been popular.

It is difficult to use a straight filament type tube due
to the fact that a special filament winding must be placed
on the transformer to avoid the interconnection of the
primary and secondary of the transformer.

The heater type mercury vapor rectifier having much
higher efficiency than either the gaseous or filament type
tubes has been difficult to use due to the time required
for the heater to reach its normal temperature. During
this interval the interrupter operates at no load allowing
exceedingly high a.c. voltage to be impressed between
elements of the tube and allowing the inductive kickback
to cause the points to spark brilliantly and burn.

This action is detrimental to not only the vibrator and
rectifier tube but also to the transformer and buffer con-
denser, often causing the destruction of the tube and
condenser and invariably shortening the life of the
vibrator.

Since the tubes used in present auto radios are of the-
heater type, the use of a gaseous rectifier does not mate-
rially correct this action since high voltage is impressed
across the filter system and buffer condenser, often
causing their breakdown.

In order to obtain the efficiency desired, from a heater
type mercury vapor rectifier and to eliminate the dis--
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Fig. 4—The automatic load delay consisting of a
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advantages inherent in its use and the use of heater
type tubes in the radio receiver and in order to prolong
the life of all the integral parts of the eliminator, an
“automatic load delay” circuit has been developed.

Three possible methods presented themselves to per-
form this function. The first was a thermostatic relay
to delay the actuation of the vibrator until the heaters
of the rectifier and radio tubes had reached their normal
temperature. This method, as illustrated in Figs. 1 and
2, requires a rather complicated relay circuit, either in
series with the radio set, or as a separate shunt element.
In either case power is lost and the over-all efficiency is
decreased.

The second method is the placing of two contacts
within the rectifier tube itself which would be actuated
by the heat from the heater and which would close
after it had reached its normal temperature. The con-
tacts can either be actuated by the expansion of the
cathode insulator or by a piece of thermostatic metal
placed adjacent to or around the heater (Fig. 3). Dis-
advantages present themselves immediately due to the
fact thiat a cathode insulator which has a coefficient of
expansion high enough to actuate contact points is
exceedingly fragile and has a very short life. The
manufacture of a tube having a piece of thermostatic
metal close to the plate is quite difficult due to the fact
that gas must be driven from the metal by flashing with
an oscillator which immediately either injures or destroys
the thermostat. Even if such constructions were pos-
sible it would mean the use of a special tube which would
be undesirable.

The third method, using the “‘automatic load delay”
circuit, has proven itself satisfactory in every respect.
By placing a small relay in series with the radio set load
the required action is obtained. In Fig. 4 it can be
seen that the relay is closed until the radio tubes have
heated and have begun to draw current and until the
rectifier tube has heated and has begun to pass current.
In the closed position a resistance is shunted across the
secondary of the transformer. This resistance should be
of a value slightly lower than the equivalent resistance
of the radio set. The relay, adjusted to open at a cur-
rent drain approximately two-thirds that of the radio
set, disconnects the resistance from the transformer as
soon as all tubes have reached normal operating tem-
perature and as soon as normal current is being taken
by the set. .

This circuit automatically delays the impression of
high voltage across the rectifier tube. If for any reason
the eliminator is operated without an external load the
circuit automatically places an internal load on the trans-
former thus protecting the filter system and buffer
condenser against injury. Negligible power is lost in
the circuit and the relay acts as an audio-frequency
choke thus filling a dual duty.
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Manufacture of
caesium silver-

oxide photocells

By W. H. NICKLESS

HE rapid advance in the industrial use of hght
sensitive devices has in a large measure heen due
to the development of the caesium silver-oxide
photocell which is highly responsive to the radiations
from the incandescent lamp. The general procedure
used in the manufacture of the caesium silver-oxide type
cell will be discussed in this article
Of paramount importance to the successful manufac
ture of photocells is the exhaust system. A tyjical
exhaust system is shown in Iig. 1. The impurities in
the argon are removed by arcing between the tungsten
electrode T and the sodium potassium electrode SP, for
several hours.
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Fig. 1-—Typical exhaust system for making
caesium silver-oxide cells

Argon and oxygen are admitted to the exhaust sys-
tem by means of porous plugs, which are secured by
sealing wax to constrictions in the necks of each of the
purifying chambers and the ends of the glass spirals S.
The plugs are immersed in mercury to assure a vacuum-
tight seal. It is only necessary to bring the plugs in
contact with each other when it is desired to admit either
gas into the system. M is a McLeod gauge to measure
the argon and oxygen pressures. Liquid air is used as
the freezing agent in preference to carbon dioxide snow.
MC is a mercury cut-off. P is a mercury diffusion
pump either air or water cooled backed by a mechanical
pump. [ is an ionization manometer for determining
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the vacuum. // is the header usually made to accom-
modate six cells. OF is the oven for removing gas
from glass and sensitizing the cells. The movable part
V' should be divided into as many compartments as the
header has prongs so that the cells during the sensitizing
process may be treated individually. Provision should
also be made in cach compartment of the oven to cut off
the heat from any cell as it is desired without effecting
the heat treatment of the other cells. The oven should
also be provided with mica windows to admit the radia-
tions from lamp L which rides on track 7K.

Figure 2 shows two completed stems. € and Cy are
cathodes of pure silver semi-cylindrical in shape, 0.005
in. or 0.010 in. thick. The area of the cathode depends
on the purpose for which the cell is intended. The
pure silver cathodes have almost entirely displaced the
silver-plated copper cathodes formerly used in this type
cell. The distance hetween cathode C and anode An is
not critical. In practice this distance is approximately
15 mm. P and Py are the mountings for the pellets from
which the caesium is liberated. In P the pellet is secured
between the helmet-shaped metal piece /1, and the metal
strip J. In Py the pellet is wrapped in the metal foil
£, which is then clamped to the ends of the copper ring
Cu. P has the advantage of lower labor and material
costs.

Methods for producing caesium
of high purity

Any number of combinations of a caesium compound
and a reducing agent can be used to produce the caesium,
caesium chromate, chromium oxide and aluminum metal,
caesium chromate and silicon metal, caesium chloride and
“Misch” metal have all been used with success.

The purity of the chemicals used cannot be too

Fig. 2—Methods of mounting photocell elements
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strongly stressed. The chemicals should be in the form
of very fine powder and thoroughly mixed before being
pressed into pellets. The amount of material used in
the pellet is dependent on the cathode areas. The weight
of the pellet varies from 20 milligrams in the smaller
type to 50 milligrams for the larger type. Very small
tolerances should Dbe allowed in the weights of pellets
chosen for a particular type of cell.
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Fig. 3—Etching and oxidizing circuit
used in phototube manufacture

The sealed-in cell after sealing to the header is haked
to rid the glass of gases. The cathode is then etched
by passing a discharge from cathode to anode in an
atmosphere of oxygen. A d.c. potential of approxi-
mately 600 volts is required for this operation. The
etching is sometimes accomplished by chemical means
hefore the cathode is mounted to the stem. After etch-
ing, the cathode is oxidized by passing a discharge
between cathode and anode in an atmosphere of oxygen.
The correct depth of oxidation is determined by the
color of the oxide, varying from emerald green in some
types to a bluish white in others. As the cathode passes
through its various stages of oxidation rapidly the time
the potential is applied should be controlled by a tele-
graph key or timing switch. The circuit used for etching
and oxidizing is shown in Fig. 3. The oxygen is then
pumped out and the caesium liberated from the pellet by
means of a high frequency induction furnace.

Baking the deposited caesium
to sensitize cells

When the caesium has deposited on the walls of the
bulb the oven is raised and the cells sensitized by baking
in a temperature of approximately 250° Centigrade. The
cathode is illuminated by light from lamp L (Fig. 1)
and the increase in photo current with increase in tem-
perature is noted on a sensitive microameter in series
with the cathode and anode across a potential of 50
volts.

Some electrical leakage will be noted as the maximum
temperature is reached but this disappears when the tem-
perature is again lowered. When the sensitizing process
is complete the oven is lowered and the cells are allowed
to cool.

If a vacuum-type cell is desired, the cells are ready
to be tipped off. If the cell is to be gas filled, argon at
a pressure of 0.4 mm. of mercury is admitted to the
exhaust system and the cells then tipped off. The cells
are then ready to be based. A cement which does not
require heat to set should be used to base the cells.
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Dynamic speaker

design—Part |l

By A. R. BARFIELD

Chief Engineer,
Best Manufacturing Company

ITH given values of Iy, the weight of copper
‘;‘/ in the field coil, 3/, the mass of the diaphragm
to be used, Py, the power in the field coil, and
the constants, it remains to determine the values of g
and the product 7¢ to make a maximum the force applied
to the diaphragm at the base frequencies. A set of val-
ues was assigned to the constants and the maximum
obtainable sensitivity determined for different values of
W, and for two values of field power and three values
of clearance, ¢. Figure 1 shows six curves of the maxi-
mum obtainable F as a function of /¥, for two values of
field power, five and ten watts, and for three values of
¢, 0.056, 0.071, and 0.086 cm. These three values of
clearance correspond to about .009, .012, and .015 inch
respectively between the driving coil and the poles, about
.004 inch being allowed for the thickness of the form
on which the driving coil is wound.

The curves of Fig. 1 are of great value to the design
engineer. It is seen that the sensitivity is by no means
proportional to the amount of copper in the field coil
for field coils of weights above about one pound.

The curves show the effects of two of the other factors
also. These factors are the field power and the clear-
ance ¢. It is seen that the maxintum obtainable sensi-
tivity is not proportional to the square root of the field
power as is the sensitivity of a given model of a loud-
speaker up to the point of saturation of some part of
the magnetic circuit. This is because the diameter of
the stem must increase in order to conduct the addi-
tional flux produced by an increase of the excitation
developed by the field coil. An increase in the diameter
of the stem decreases the ratio of the outside to the in-
side diameter of the field coil.

The factor ¢ is one of the important design constants.

]

THE first part of this article on the
design of dynamic loudspeakers was
given in the June issue of Electronics.
This is the concluding part.

A
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10 watts | ¢ = 0.056 cm.

Maximum Obtainable Sensitivity
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Pounds of Copper in Field Coil

Fig. 1—Relation of sensitivity to
amount of copper in field

The curves of Fig. 6 show that a slight change in ¢
has an effect as great as a change of several pounds
in the field copper in some cases. If, F, and all of the
other factors except g and ¢ are held constant, F7g will
he a maximum when ¢ is equal to 2 X C (see equa-
tion I). Then the substitution of this value of g in the
equation reveals that F,; is inversely proportional to the
square root of ¢. This case, however, is an extreme con-
dition because F, is generally a function of g.

It is obvious that the proper proportioning of several
factors such as ¢ so that a saving of field copper results
in each case will bring about a decided total saving in
field copper. This means that success in competitive
loudspeaker design depends on the proper proportioning
of the various factors. The weight of copper in the
field coil is the most expensive and one of the least
important items in the design for weights of field coil
above about two pounds.

Inductance to resistance ratio

Another factor which must be considered in the design
is the ratio of the inductance of the field coil to the re-
sistance. As the field of the loudspeakers is generally
used as a smoothing reactor in the filter circuit of a
radio set, the inductance of the field coil is an important
consideration. Calculations of the relation between the
ratio of the inductance to the resistance and the weight
of material in the field coil show that the nature of the
relation is somewhat the same as the relation between
the maximum obtainable sensitivity and the weight of
material in the field coil. This means, then, that the
loudspeakers having small field coils have a decided ad-
vantage in this respect also.

For large loudspeakers with heavy diaphragms, large
amounts of field power, and heavy field coils, values of
g the product rt and ¢ are not at all critical. Figure 2
shows how the force applied to the diaphragm varies with
the product rf, g being in each case of the proper value
to make the force applied to the diaphragm the maximum
obtainable with the given value of #¢. The correspond-
ing value of M, as determined by r¢ and the optimum

257



(5,

»

(2]

Maximum Obtainable Sensitivity

1 Wg = 3 pounds, ¢ =0056 cm
2wWg=3 v ¢ =0071 ©
2 3wp=3 =» c=0086 "
4Wp ~¥% c = 0056
5Wp =% v ¢+ 0071
\ 6w =% o - 0086 o ]
Pt = 10 watts , Mc = 10 grams,
m= 1.4
0 |
6 10 14 18 22 26
&
Fig. 3—Relation of sensitivity to

saturation value of stem material

value of g as shown. Tt happened in this particular
case that the weight of driving coil was the same tor
both the curves. This is not generally the case, how-
ever. A, for maximum obtainable sensitivity gener-
ally increases with ¢. It is seen that a change of about
three to one in the amount of copper in the driving
coil produces a change of only about fifteen per cent
in the sensitivity. This curve was calculated tor a
diaphragm with ten grams total effective mass and a
field coil weighing three-quarters of a pound with ten
watts field power. With diaphragms and field coils of
smaller weight arfd with less field power, the values of
g and »t are more critical. However, the allowable
variation in M. will still be great enough to make it
possible to adapt the driving coil and diaphragm to each
other.

As r and t appear together as a product in all of the
equations, the product has been treated as a single vari-
able. This product multiplied by 2m gives the area of
the flux path at the gap. »t and m then determine the
amount of flux passing through the magnetic circuit
and, consequently, the area of the iron path and the
amount of iron required. In general, the cost of the
material in the iron part of the magnetic circuit is small
as compared to the cost of the copper in the field coil.
So the amount of iron is not important except in un-
usual cases.

The value of » must be at least great enough to
conduct the useful flux to the gap. It is general prac-
tice to make 7 equal to or less than 7, since r can be
varied to conform to the requirements of the diaphragm.
If it is too small, the frequency-response characteristics
of the diaphragm shows marked non-uniformity at
sharply defined bands of high frequencies.

The value of ¢ in the product 7t is important only in
that the effective value of ¢ depends on it, in practical
cases. In other words, a driving coil with a great axial
length is more difficult to keep centered between the
poles than one with small axial length.

The magnetization curve of the stem material gives
the necessary data with which to select the proper stem
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material from the standpoint of magnetic design. If the
permeability is high and the saturation flux density is
low, the stem will have little loss of mmf. in the iron,
but will require the radius to be large, thereby reducing
the mmf{. developed by the coil. The characteristics of
the material are generally good enough that the ma-
chinability and cost are the items of greatest concern.
Figure 3 shows how the sensitivity varies with the flux
density in the stem. The graphs can be interpreted as
the variation of sensitivity with the material used for
the stem, B, being taken as the flux density just below
the knee of the saturation curve of the material.

Characteristics of the stem material

Most good grades of machine steel saturate at thirteen
to fifteen thousand gauss. The graph, Curve 2, shows
that an increase from fifteen thousand to twenty thou-
sand gauss in the stem results in an increase in sensitivity
of only five percent. It is obvious that it would not be
worth the extra cost to try to obtain a material which
will pass more than fifteen thousand gauss without seri-
ous loss in mmf.

The parts of the iron circuit other than the stem may
be made of any grade of ordinary steel. It is assumed
that this part of the path will be made with considerably
greater cross section area than the stem.

The leakage factor m affects the sensitivity by re-
ducing the excitation developed by the field coil. As was
shown before, the factor m does not represent the true
condition as the leakage reluctance and the mmf. de-
termine the amount of leakage flux. The factor m then,
is less for designs having large values of ¢ than for de-
signs having small values of /. However, the change in
" caused by a variation in m with a variation in ¢ is
small enough that 7 can be assumed constant for a given
size of design. The effect of m is not one of the major
considerations in most good designs. It has the same
effect as the saturation value of the stem material except
in the opposite direction. A change in (3, from ten thou-
sand to fifteen thousand gauss gives an increase in sensi-
tivity of ten per cent. This variation in (; has the same
etfect as a variation of one and a half to one in m. In
some certain very small loudspeaker designs, m is equal
to about one and three cighths. The sensitivity, then, is
only about eight per cent less than it would be if there
were no leakage at all.

5
g ). C=0056c.
o ,,5,‘hvlf)’ EEEm——
C4 = I
o oL _(.—075’6077,
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% 3 =
‘yind
£ . . l’l" d;:-‘;l"y/
f 2 of Co}:&:ﬁ sl
: Ma g |
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Fig. 2—Relation of maximum  ob-
tainable sensitivity and correspond-
ing mass of coil to rt
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Fig. 4—Low frequency response under
various conditions

The effect of the winding factor k; is not seen very
easily from the equations. In practical cases, however,
it has been found that badly wound coils have as much as
12 per cent less turns for a given resistance and weight
than properly wound coils. The winding factor is gen-
erally good for a tightly wound coil. It is a function of
wire size, the small quantity d, the insulation thickness,
etc.

The resistivity of copper in the equations is, of course,
dependent on the temperature at which the coil operates.
In most cases, the coil operates at a temperature of about
40 to 50 degrees Centigrade. The resistivity is about 15
to 20 per cent higher than it is for a temperature of zero
degrees.

Low frequency response

It was stated earlier that the response at certain fre-
quencies below the base frequencies was almost inversely
proportional to the flux density about the driving coil.
At these frequencies, the motion is limited, not by the
mechanical forces, but by the back voltage that the coil
generates by its motion. This condition is analogous to
that of a d.c. motor separately excited and running with
very light load. The speed is almost inversely propor-
tional to the flux linking the armature. In the case of
the loudspeaker, the diaphragm supports are made to
have a stiffness which will resonate with the mass of
the diaphragm and the reactance of the air at some
frequency between zero and about 150 cycles. At reso~
nance, the only mechanical load on the diaphragm is the
air resistance which is very small for small diaphragms
at low frequencies. The back voltage is almost equal
to the applied voltage. It exhibits itself as an electrical
impedance. The impedance of the driving coil at
resonant frequency is generally from one and a half to
25 times the d.c. resistance, depending on the size of the
diaphragm, the baffle around the diaphragm, the mass
of the driving coil, the flux density in the gap, and the
frequency of resonance. In most practical cases, the
motion of the diaphragm for a rather wide band of fre-
quencies just each side of the resonant frequencv is
limited for the greater part by the excitation.

ELBCTRONICS — August, 1932

It is easily shown that the ratio of the impedance of
the driving coil to the d.c. resistance 1s
n = B V./9Zn (20)
where 3, is the flux density in the gap,
V. is the volume of copper in the driving coil,
q is the resistivity of the driving coil material,
and
Zy 1s the mechanical impedance.
Zw and n are complex numbers expect at resonance
where they are resistances.

If equation (1) 1s squared, and 2art(g — c)k. is re-
placed by Ve,
= BV p (21)

@

Thus it is seen that the impedance of the driving coil
at low frequencies is proportional to the square of the
force developed. The sensitivity is a function of the
force developed by the driving coil. But as the force
applied to the diaphragm is not exactly equal to the
force developed by the driving coil, it is possible to effect
a slight increase in low frequency response by making
the volume of conductor in the driving coil as small as
possible. The volume of conductor in the driving coil
is to be kept within the allowable limits, of course.

As in the case of an electrical circuit, the impedance
of the tuned mechanical circuit at frequencies near reso-
nance is a function of the product of the effective mass
of the diaphragm and the stiffness of the supports. This
corresponds to the ratio of inductance to capacity in a
tuned eelctrical circuit. With a given frequency of
resonance, the product of mass and stiffness should be
made as small as possible. The frequency of resonance
is determined by the ratio of stiffness to mass. The mass
then must be reduced as much as possible. TIHowever
the acoustic reactance is an appreciable part of the total
effective mass of the diaphragm for very light weight
diaphragms. Therefore, the actual mass of the dia-
phragm need not be carried below a certam amount.

The graphs of Fig. 4 are plotted for diaphragms
having simple resonance. In certain practical cases,
loudskpeaker diaphragms are made to have multiple
resonances, similar to those of a transmission line. The
result of the multiple resonances is a more uniform low
frequency response.

The graphs of Fig. 4 are calculated for three values
of flux density and two values of diaphragm mass. The
frequency of resonance is the same for all six curves.
It 1s seen that the heavier diaphragms have sharper
resonance than the lighter diaphragms. It is seen also.
that the low frequency response is decidedly less with
the higher values of flux density in the gap. The low
frequency response, as was stated before, is almost in-
versely proportional to sensitivity at resonance. To
obtain good low frequency response with high sensitivity,
it is necessary to use large diaphragms. The radiatiomn
resistance at low frequencies varies as the fourth power
of the diameter of the diaphragm. The proper com-
bination of the three factors, flux density, diaphragm
diameter, and a mechanical circuit having multiple reso
nances, will result in satisfactorily uniform frequency-
response characteristic at the low frequencies. The
amount of copper in the driving coil is another factor to.
be considered as seen by equation (21). The graphs of
Fig. 4 are plotted to logarithmic scale. Differences would
be more apparent on linear scales.

The writer wishes to take this opportunity to thank-
Mr. R. E. Hantzsch for his constructive criticism of the:
writing.
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HIGH LIGHTS ON ELECTRONIC

Irradiating seeds speeds up;

flowering of plants
By Guy BARTLETT

STILL SEEDLINGS, upwards of a month in
age, but already in tlower—such has
been the experience of two grapefruit
plants in the electric hothouse atop the
roof of the Geuneral Electric research
laboratory at  Schenectady. Under
normal conditions grapetruit plants are
at least five years oid, and more usu-
ally ten, and at least a few feet high be-
fore they tlower; but these plants are
less than 2 inches high, have had their
heads above ground only a matter of
days, and are still wearing their “baby”
leaves. Their flowers are dwarfed, but
otherwise normal in appearance.

The carly flowers are the result of
X-ray treatment of the seeds, in the be
het of C. N. Moore and C. P. Haskins,
who are studying the effect of X-rays
on plant life. One seed, exposed to
200,000-volt, 30-milliampere X-radiation
jor two minutes, produced a plant with
normal leaf and flower coloration but
with leaves somewhat eclongate and
diminutive and with a deficient root sys-
tem. The other seed, subjected to the
rays for eight minutes, produced a plant
lacking in chlorophyll or green coloring
matter (which effect frequently is en-
countered in citrus seedlings), but with
the stamens of the flower of the proper
golden color.

The seeds were part of a quantity
supplied to the laboratory by the Col-
lege of Agriculture of the Univeristy of
California, from stock ordinarily yield-
ing most uniform plants, On March ¥
they were rayed, after having bheen
soaked in distilled water and dried; and
on March 16 they were planted in seed
flats within the clectrically-heated roof
garden. Snow and winter were still in
evidence, but within the structure the
temperature was uniformly warm. On
April 14 the plants began to sprout. Be-
fore the end of May the two flowers
were in evidence, and on June 6 were in
full bloom.

Whether the tiny plants would have
had full-size, or even dwarfed, fruit
will never be known. The experiments
called for the removal of the pollen for
use in additional experiments.

“It 1s hardly thought, however,” said
NMr. Haskins, “that the flowers could
have matured into fruit. And neither
should it be concluded that early flower-
ing plants can be produced regularlv by
X-ray treatment. Other rayed seeds
produced such abnormalities as twisted
stems, double leaves, and blotches of
white; and still orhers produced appa-
rently normal seedlings. So far it has
been a matter of chance as to how the
chromosomes and genes—those tiny but
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controlling factors of heredity—mght
be affected by the x-ray treatment of
the seeds. Promising leads of many
kinds have been obtained in the work
that is being done with seeds, bulbs and
plants of many species, but it is too
early to make definite statements re-
garding the results obtained.

<+

New method for distance finding

A NEW PROCESS ror determining the
distance of a vessel from a source of
radio and sound, is being operated ex-
perimentally at the Columbia River
Light Station in Oregon. According to
announcement by the Superintendent of
Lighthouses, when both signals are being
operated for fog or low visibility the
radiobeacon will transmit one long dash
of 3 seconds during each transmission
period of 60 seconds. The end of the
long 3-second dash of the radiobeacon
will be coincident with the termination
of the third blast of a triple blast of the
sound-in-air fog signal. The triple blast
consists of three 1-second blasts at 1
second intervals and is sounded once
every 3 minutes during fog or low visibil-
ity in place of the regular characteristic
single blast. Otherwise the regular sound
signal and radiohbeacon characteristics
will remain unchanged. The number of
seconds elapsing between the termina-
tion of the 3-second radiobeacon dash
and the termination of the triple blast
of the sound-in-air fog signal, divided
by 5, will give the approximate distance
in nautical miles from the lightship.

+

THE KIDNAPPER CAUGHT

During a broadcast over the NBC
Red Network, use of a photo-cell
to detect kidnappers was illustrated
by this actual demonstration. As
burglar approached child’s crib,
“electric eye” on crib turned on
flashlights and took this picture

Equestrian-operated traffic
signals

SENaTOR Boram’s ripes on horseback
in Rock Creek Park, Washington, now
have a rival for popular interest in the
new photo-cell traffic signals which safe-
guard the bridle-path at a point where
it crosses a main automobile-traffic
highway.

Employing a photoelectric cell, as a
means of detecting approaching horse-
men, a green light shows fixedly to the
auto highway and a red light shows to
the intersecting bridle path. At the ap-
proach of a horseman the signal changes
so that the horses pass through the
intersection fully guarded without hav-
ing had to halt for a moment.

Two little invisible beams of light
cross the bridle path. When a horse and
rider pass through the beams, a shadow
is cast on the “electric eyes” and an
electrical impulse is sent to the control
box. Immediately the lights change.
The two beams that play across the path
are operative only by horses going
toward the intersection. When horses
pass the other way through the rays, no
notice is taken of them- thus not operat-
ing the signal needlessly. The signal
“knows,” too, when there are a number
of riders, and automatically holds the
red light against traffic until the last
rider is clear of the intersection.

4

Snare-drum and cymbals
higher-pitched than piccolo

ONE REASON WHY music heard over the
radio or from a phonograph seldom
sounds as ‘“natural” as when heard di-
rectly from the orchestra, was disclosed
by Leopold Stokowski, famous conduc-
tor of the Philadelphia Orchestra, in a
talk before the Society of Motion Pic-
ture Engineers, in New York City.
Experiments which he has carried out
with acoustic and radio experts have
shown that the range of pitch neces-
sary for the different instruments of an
orchestra is greater than has been be-
lieved. Some of the needed higher
pitches are not transmitted by ordinary
radio apparatus or recorded on phono-
graph records. Hence the music sounds
weak and imperfect.

The pitch of the note written on the
music is not the only one which the
average instrument emits. Together
with this “fundamental,” tones also con-
tain certain higher-pitched sounds or
“harmonics,” It is these which give the
different characters, for example, to the
same note played on a violin and on a
cornet. The piccolo, which plays the
highest-pitched fundamental tones used
in the orchestra, was found in the recent
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experiments to be unexpectedly low in
its necessary range of higher harmonics,
Its highest written note vibrates about
4600 times a second, and harmonics
vibrating only 6,000 times a second were
found to be sufficient for a natural tone.
Violins and trumpets, on the other hand,
cannot be reproduced correctly with
less than 8,000 vibrations a second,
although neither of these instruments
ordinarily plays written notes as high
as those of the piccolo. Some other
instruments, including the cymbals, the
snare drum, the oboe and the piano,
sound unnatural unless the listener can
hear tones up to 13,000 vibrations a
second.

+
Neon-filled lamps
for series operation

CHRISTMAS TREES are illuminated
usually by strings of eight 15-volt lamps
burning in series. The failure of one
extinguishes the entire string and it is
necessary to try ecach successive lamp in
the string until the burned-out lamp is
located. Neon-filled lamps have now
been developed which operate in the
usual manner until one fails. This im-
presses the full tine voltage across that
particular lamp and causes it to glow
with the characteristic neon red. As the
current producing the glow is not suffi-
cient to light the remaining lamps, the
burned-out lamp is identified readily.
The same method can be applied in
any series circuit, such as 110-volt lamps
burning on a 600-volt trolley line.

+
Tubes control Purdue's

3,500-1b. steam boilers

THE HIGHEST BOILER PRESSURES in the
world, those in the new series steam
generators developed by Professors
A. A. Potter, H. L. Solberg, and G. A.
Hawkins of Purdue University, Lafay-
ette, Ind., are made possible by means
of the sensitive control achieved by
three-element gaseous tubes. Steam is
generated at 3,500 1b. per sq.in,, with a
temperature of 830 deg. Fahr.

In the control system installed on the
Purdue steam generator, two thyratrons
are connected to a reversing pilot motor
in such a way that one tube will operate
the motor in one direction while the
other tube will run it in the reverse
direction. The motors controlling the
oil throttle valve and the boiler-feed-
pump rheostat are plugged when the
system is in balance; that is, each motor
is supplied with current from two thy-
ratrons at the same time, with the result
that it receives an alternating current
which is limited by a choke-coil. If the

ELECTRONICS — Augast, 1932

boiler pressure or temperature should
change, one tube is cut out, thereby
causing the motor to operate at full
speed until it reaches the desired posi-
tion when the tube is cut in again and
the motor stops instantly under the
plugging influence of the alternating
current. As a result, changes in fuel
and water can be made at full speed
without danger of overtravel. In the
case of the air control, a variable in-
ductance in the thyratron circuit causes
the motor operating the dampers to
rotate at high speed when the system is
considerably out of balance but reduces
the speed as the desired position is ap-
proached, thus causing the system to
come into balance slowly without over-
travel or hunting. In the neutral posi-
tion, both tubes are cut out.

The basic idea underlying the auto-
matic control of fuel and water on the
Purdue series steam generator is that
of regulating the supply of both water
and fuel in proportion to the output of
the unit. The output depends upon the
position of the throttle valve in the
steam line. In a commercial installa-
tion, this throttle valve would be on the
prime mover.

Operating experience

Considering the fact that this instal-
lation is the first of its kind to be placed
in service, surprisingly little trouble was
encountered when starting or during
operation.

Qutside of preliminary adjustments
which could not be allowed for in the
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original design, the system has func-
tioned well from the start. Only one

tube burned out after several months of
testing. However, difficultics due to
tube failure can be eliminated by check-
ing the tube voltage drop by an alter-
nating-current rectifying-type voltmeter.
This voltage drop will be found to
increase rapidly just before the tube
reaches the end of its life. When tests
indicate that it is nearing the end of its
useful life, a tube can then be replaced
in a few seconds. The usual difficulties
with burned contact points have been
avoided in this installation by placing
these contacts in the tubes’ grid circuits
where the current to be handled is very
small.

<+

Safeguarding drawbridge locks

TROUBLE HAS BEEN EXPERIENCED with
railroad drawbridge locks coming loose
and allowing the bridge to chatter or
rock under the first cars, with the dan-
ger of derailing the rest of the train.
It is now the practice to have through-
bolts run through the hook to hold it
positively in place.

To make sure that the hook and bolt
are both in position, an electric-eye is
now used on the South Norwalk
(Conn.) drawbridge of the New York.
New Haven and Hartford Railroad.

When the bolt is in place, the photo-
cell “sees” the parts as correctly posi-
tioned and sends A signal to the bridge
operator without which he is not allowed
to restore traffic across the bridge.

Wb Ll 150, 1010
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Three-element gaseous tubes on the rear of the automatic-control panel board
are shown in the foreground. The two center tubes control the air supply
while the sets on the right and left regulate the oil and water respectively
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Electronic speed
and acceleration

I’QCOI’CIGI'

By H. M. PARTRIDGE, Ph. D.

New York University, N. V.

L'THOUGH the circuit described here was designed
Afor timing foot races it lends itself to timing
and recording many rapidly successive phenomena.

In the laboratory it can be used for viscosity measure-
ments or for recording occasional arrivals of radiation
in an ionization chamber. It could be used for measur-
ing velocities and accelerations of electric motors under
varying input and load conditions for recording the
velocity and acceleration of automobiles, airplanes, hydro-

2 battery operated 230's
1 A.C operated 224
2

A.C.operated 247's
n paralle/

é 2 ohm output
/ transformer
] e
Magne f/ca/(y I
apera teo |
recording per S 4 i
o 3

LIt
6V 2 ohm relay

@ [@ C

L ——Ap—ap----ar nmplifier
] _

f_/;h‘(‘rophone o [

t Starting
plates “pr—
-
Qv

Schematic circuit of photoelectric recorder

L8]

S

@

First trial

1045 sec. ||
Second trial =====- 0.4/ sec. ~

Mean Velocity, Yards per Second
= &2 __
1

i | | May. 23,1932 |
| i | | |
2 ..L . S e ~ =
B { |
- i
0 ,J_ 1| - B U S N A [ N T
0 10 20 20 40 50 0 70 80 20 100
0 10 20 30 40 50 00 70 80 R

Mean Station Position Yards

Velocities' of a runner from photoelectrically re-
recorded data

262

Gauntlet of 12 phototubes and their illuminators

and starting plates

planes and the like with different loads and fuels,
deceleration with braking and many other similar
phenomena.

With human reaction time varying from 0.1 to 0.3
second, it is obvious that where accuracy of 0.1 second
18 desired in timing races it is impossible to use manually
operated devices except where a large number of timers
permit a good average value to be obtained.

The present device differs from those mentioned above
in that it is capable of directly recording in ink four-
teen (probably more) successively occurring events to
0.001 second with an accuracy equaling that of the
60-cycle power frequency. (In New York, the fre-
quency at any instant is 60.00 = 0.03, a precision of
one part in two thousand.) The device has been used
by Mr. L. T. Rogers of the School of Education of
New York University to record upwards of two hundred
efforts of nearly as many students in the 100-yard dash
in an attempt to correlate anthropometric characteristics
with maximum speed.

In the circuit used M is a type HM Amplion micro-
phone placed over the runner’s head to pick up the
gun. PP are the brass hand plates from which the
runner starts 0.10 to 0.25 second later and C, C, C are
twelve photocells of the Luxtron selenium type placed,
each with its illuminator, at intervals along the track
as shown in the accompanying photographs and data.
Zy and Z, are coupling impedances consisting of audio
transformer secondaries. As the runner intercepts suc-
cessively the twelve light beams, as many impulses are
transmitted to the grid of the first amplifier tube. The
amplifier output operates a relay which in turn actuates
a Taylor reservoir type recording pen which is travel-
ing diametrically toward the center of a synchronously
revolving disk. Sixteen-inch disks are used and one
revolution is equivalent to 0.750 second. A. 0.05-hp.
induction motor drives the recording pen toward the
center of the disk at such a rate that the normal distance
between iines (when the pen receives no impulse from
the amplifier) is 0.125 inch. Each impulse from the
amplifier puts a sharply defined ¥ in the otherwise
smooth spiral. The time between successive impulses is
measured by the angular rotation of the disk. It will be
noted that each stimulus is subject to the same electrical
and mechanical delays. It is also important to note that
the timing mechanism is in operation at the beginning
and at the finish of the race—thus eliminating any
starting or stopping error.
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Series modulation for
Television
transmitters

By BRADNER BROWN

|‘ Il

television transmitter. The usual type of Heising

or constant current modulation using plate reactors
will not operate well when used to modulate the carrier
with audio frequencies having values such as are reached
in television practices. The impedance of the plate re-
actors used increases to a very high value when the audio
modulating frequencies exceed 10,000 cycles per second,
a very modest television frequency. Furthermore, the
inherent capacities between the windings of even the
best equipment available cause modulation to take place
in a very uneven fashion over the range of frequencies
necessary for good television transmission which extends
from 100 to 40,000 cvcles in the systems which we have
todav. ,

SERIES modulation was developed primarily for the

RFamp. ; Mod.
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Two forms of Heising modulation circuit

An adaptation of the Heising system using two re-
sistors and a coupling condenser has been used as is
shown in Figure 1 at (a). Another version of the same
idea is shown at (b). The losses in these systems make
this type of modulation extremely expensive, from the
standpoint of power lost and voltage to be supplied.
Thus, if a 250-watt modulator tube using 1,000 volts on
the plate is used to modulate a 75 watt r.f. amplifier, it
will be necessary to use a resistance of at least 20,000
ohms for the coupling resistor. This will entail a loss
of 3,000 volts at the rated plate current of 150 ma. and
a loss of 450 watts in the resistor. Similar power losses
occurring in the r.f. amplifier plate resistor make this
type of modulation costly. Furthermore, it is necessary
to supply the modulator with 4,000 volts, which. means
an added expense in filter condensers and rectifier units.
To obtain 50 watts of modulated carrier, it is necessary
to supply over 800 watts of plate power at an extremely
high plate voltage.

The series modulator circuit does away with all of
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these difficulties and offers the really practical television
modulation system. The connections for the series mod
ulator are shown in Fig. 2, the equivalent circuit re
duced to its simplest form being shown at (/) with all
of the interelectrode capacities ignored. It can be scen
that the modulator and r.f. amplifier are in series, the
amplifier filament operating at the potential of the mod-
ulator plate. As the modulator plate resistance is
changed by the grid voltage shift, the modulator will
take more or less of the total plate voltage thus effecting
modulation. It is apparent that the series modulator is
a woltage and not a current modulator. As the grid volt
age on the modulator is made more negative the plate
voltage of the modulator will increase, thus lowering the

Series modulation circuit and its equivalent

plate voltage on the r.f. amplifier and therefore the
power output. The percentage modulation to be ex-
pected can be calculated by setting up the conditions
necessary for modulation in this system. This has been
done. and with all in between steps eliminated is repro-
duced here:

R.. is the resistance of the modulator

R, is the resistance of the amplifier (r.f)

The percentage modulation as the grid voltage of the

modulator is changed from G; to G» is as follows:

RaZ (Rm + Ra )2
Per cent mod — R(u_(T?m;_—{— Ra;)z

In most cases, the assumption can be made that the
amplifier will offer a constant impedance with the results
that Rqs; =— Ra2. In this case it is wise to make the re-
sistance of the modulator as large as practical to obtain
the greatest modulation. The ability of this type of
modulator to handle a large range of frequencies depends
on the fact that there are no choke coils or capacities to
influence the response of the system. Furthermore, less
voltage is necessary than with the resistance modulation
schemes. In the example given before, it was necessary
to supply 200 ma. at 4,000 volts. Owing to the better
design of the series modulator, it is only necessary to
supply 80 ma. at 2,000 volts as there is no power loss
in coupling resistors. Fifty watts of modulated power
can be secured with an input of only 160 watts as against
800 in the former case. It is also much easier to supply
2.000 volts as the tubes, condensers and chokes need not
be as large as in the former case.

This system has been in operation in the transmitter
of the First National Television Corp. of Kansas City
and has proven quite satisfactory. Apparently, the sys-
tem is much better adapted for use in low level modula-
tion partially due to the fact that the power output
of the modulated amplifier is matenally reduced when
operated at 700 volts which is the case in this installa-
tion. It is excellent, however, where a linear amplifier is
to be used as the output stage. In the transmitter used,
a 250 watt 204-A was used as the output r.f. amplifier.
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Cathode-ray frequency
multiplier

AN INTERESTING METHOD of generating
high frequencies using a cathode-ray
tube was described in the April, 1932,
issue of Physics, by Noel C. Jaminson,
Northwestern University.

The electrons from the filament leave
through a narrow slit, traverse the
space between one pair of deflecting
plates and arrive upon a plate made up
of rectangular metal strips, neighboring
strips being insulated from one another
and alternate strips in electrical con-
nection.

During one complete cycle of the
deflecting plate field, the currents from
the two parts of the plate will change
at a frequency which is a multiple of
the frequency applied to the deflecting
plate. \When the applied deflecting
plate irequency was varied from 400
to 1,300 kc., strong indications of oscil-
latory current were obtained in a
resonant circuit tuned to 2,580 kc., that
is, tuned to two, four and six times the
original frequency. It is hoped to
produce oscillations in the range above
2,000 million cycles per second.

+

Dielectric constant
measurement

IN THE PROCEEDINGS 0r THE Rovar
SocieTy, May, 1932, J. W. Smith, Uni-
versity College, London, describes a
resonance method of measuring dielec-
tric constants. Numerous tyvpes of
vacuum tube resonance methods for
the measurement of dielectric constants
have been described. The two-tube
circuit here described has proved to be
very useful for the measurement of the
dielectric constants of dilute solutions.
The oscillator enables the
straight resonance circuit
to be some distance re-
moved from it; resonance
in the pick-up circuit is
detected by means of
a low-resistance thermo-
junction, introduced di-
rectly into the circuit. A
quartz crystal connected
between the grid and the
anode of the first tube is
used to control the fre-
quency (1,227,282 =+ 20
cycles per sec.).

A very much simpler
circuit has been used for
measuring the power fac-
tor of vulcanized rubber.
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Studies in radio transmission

T. L. ECKERSLEY oF THE Marconi
Company, in a paper read March 23,
1932, Institution of Electrical Engi-
neers, London, gave the following data:
The facsimile material used consists of
a large number of records of short
signals and up to four echoes taken from
April to July, 1931, on stations at Kliph,
South Africa (16.1 and 337 m.) and
Drummondville, Quebec (35 sheets ruled
with straight lines 0.01 in. thick and
1 in. apart, sent on 32 m.; and 24 sheets
sent on 16 meters). The interpretation
is based on the assumption that the time
taken by a pulse along its curved path
is equal to the time it would take to
travel along the straight lines which
are tangent to the rays leaving, or re-
turning to, the ground and which would
reach an effective height larger than the
actual highest point. Multiple echoes
correspond to ravs which have been
turned back several times. From the
differences of the time of arrival, the
ray angles, effective layer height and
maximum electron density can be found,
when the assumption is made that the
first mark is made by a signal which
lecaves and arrives under glancing
angles. The refractive index of the
equivalent rays depends on the density
of electrons in the Kennelly-Heaviside
layers, and gives a critical largest pos-
sible angle above which the rays no
longer return to ground. As a rule the
maximum echo delay time measures the
maximum ray angle, except for very
long paths (South Africa), where the
interpretation is uncertain, the high
angle rays being greatly weakened.
Special attention was paid to the rec-
ords taken on Montreal at intervals of
1% hr., during the nights of May 10-11,
1931. These show a regular decrease
of echo time as the night advances.
Assuming that the initial signal takes
0.58 millisecond, the highest electron
density in the path comes out to be
520,000 per cu.cm., the recombination
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coefficient 0.95x10°1%, the effective height
326 to 337 km. (F layer). The echo
spreads on the South African path,
which is twice as long, are not nearly
double those of the Montreal route, prob-
ably because the high angle rays are
absorbed and not recorded. It appears
that the ionizing agency starts about
sunrise and ceases about sunset (this
point may be tested during the coming
eclipse) ; it is probably ultra-violet light
from the sun acting on atomic oxygen.
The facsimile experiments give little
information on the lower or E layer,
the frequencies are so high that' the
waves penetrate this layer. Measure-
ments over shorter distances (227 km.)
give very much lower height for the F
layer, but the tests were made on 60
and 120-meter waves during the day-
time.

From October, 1930, to October, 1931,
the strength of the horizontal magnetic
component about 1.5 above ground of
continuous carrier wave signals was
measured on a number of short wave
commercial stations scattered through-
out the world. It was found that in
general during a short period of two
to three minutes the signal intensity
varied as much as one to ten, it rose to
a number of well defined peaks of more
or less the same intensity, and the peaks
were taken as the value for the period.
It was found difficult to obtain reliable
average values for monthly, night and
day means. A large part of the varia-
tions is believed to be caused by mag-
netic disturbances. Eliminating dis-
turbed routes, evidence was found that
the index of the exponential over-all
attenuation is proportional to the square
of the wavelength, but that focussing
effects and scattering by electron clouds
must also play a part. Low angle rays
are least attenuated (E layer) and long
distance transmission is practically
wholly effected by low angle rays. The
results obtained for daylight transmis-
sion are in agreement with a mathemat-
ical theory developed by the author and
valid in the wave-length range from
9 m. to 25 km.—Paper read March 23,
1932, Institution of Electrical Engineers,
London.

+

Photo control for
highway lighting

WHEN DARKNESS DESCENDS on U. S.
Highway 40, outside of Kansas City,
Mo., the photoelectric tube is on the job
to turn on the new highway lighting
system. This first known application
of the photoelectric tube to highway
lighting, is part of a new system de-
signed by the General Electric Com-
pany and installed by the Missouri
Public Service Company.
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A resistance-coupled amplifier
for television
By C. BRADNER BrowN

TELEVISION HAS BROUGHT about the
problem of designing amplifiers capable
of operating over a wide band of fre-
quencies having equal amplification
characteristics. These frequencies range
from 100 to 100,000 cycles per second
in modern television amplifiers. A 100
line, 100 element system operating at
20 frames per second will produce such
a range of frequencies as mentioned
above. It is highly probable that even
wider bands will have to be handled in
the future in order to secure satisfactory

results.
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The resistance-capacity coupled am-
plifier has been accepted as standard
for this type of work, owing mainly to
its even amplification of all frequencies.
The author’s experience tended to show
that certain losses occurred at the
higher {requencies which had been
heretofore unaccounted for. Hence, a
detailed study was made to determinec
where the high frequency losses oc-
curred, and what means could be taken
to avoid or compensate for these losses.
The tube capacities, inherent in the
construction of the modern vacuum tube
were apparently to blame for the largest
portion of the high frequency loss.

A study of the effect of the various
capacities showed that the grid to fila-
ment capacity changed the operation of
the amplifier but slightly. When screen-
grid tubes were used, the plate to grid
capacity was eliminated, leaving only
the plate to screen or so-called output
capacity. Taking this into account, we
find that the output impedance can be
calculated as follows:

Z=\//\,=2'*'F
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where X.1s the reactance of the output
capacity
R 1s the value of the coupling resistor

The reduction in plate coupling
impedance is shown graphically below.
As the plate output circuit impedance
is decreased with the increasing fre-
quency, the amplification is decreased.
It is apparent that the main high fre-
quency losses occur at this point. The
circuit to compensate for this change in
impedance is shown above. The
coil L, has such a value as to equalize
the impedance at frequencies above
10,000 cycles.

An 8-stage amplifier was compen-
sated with this system using 260 mh.
chokes laterally wound to reduce dis~
tributed capacity. The rising charac-
teristic past 80,000 cycles in such an
amplifier was especially valuable owing
to the failing characteristic of the re-
sponse of neon lamps in this region.

+

Bibliography
on television

THE FOLLOWING BoOKS, periodicals, and
papers comprise a partial bibliography
on television presented through the
courtesy of Miss E. Harder of the
Engineers Book Shop, 227 Park Ave-
nue, New York City. In addition to
dealing in technical books, this book-
shop makes a specialty of compiling
bibliographies, searching in the litera-
ture for technical data and in making
surveys of a varied nature.

BOOKS

U. s. Library of Congress. Television; a
bibliographical list. A selected list of
references, 7 pages, January 7, 1929.
For cost of copying, $3.00.

Felix, E. H. Television; its methods and
uses. 1931. 272 pages, $2.50.

Moyer and Wostrel. The Radio hand-
book, including television and sound
;r%og_ioon pictures. 1931. 886 pages,

Barnard, G. P. The selenium cell; its
properties and applications. 1930. 331
pages, $9.00,

A collection and evaluation of the
literature on the subject for the last
50 years. Voluminous bibliography.

Moseley and Chapple. Television to-day
and tomorrow. 1930. 430 pages.
British publication, $2.50.

Zworykin and Wilson. Photocells and
their application. 1930, $2.50.
Bibliography and numerous footnotes.

Jenkins, Charles F. Radiomovies, radio-
vision, television. Washington, D. C.
1929. 143 pages.

Sheldon, H. H. Television, present meth-
ods of picture transmission. 1929. 194
pages. British publication, $2.75.

Werk, Paul. Die Bildtelegraphie. 1929.
86 pages, $2.00.

Yates, R. . A B C of television, or,
gge&gg by radio. 1929, 210 pages,
For the practical experimenter. Deals
with the theory, construction and oper-
ation of telephotographic and television
transmitters and receivers.

Dinsdale, Alfred (editor of Television
Magazine). Television. ILondon, 1928.
180 pages, $1.50.

Fuchs erhard. Die Bildtelegraphie.
Berlin, 1928. 2nd edition. 141 pages,
including bibliography, $2.50.

Larner, E. T. Practical television. 1928.
175 pages, $3.75.

Williams, Archibald. Telegraphy ana
te1e5phony. London, 1928. 340 pages,
$3.50.

Historical review. Several chapters de-
voted to television.

PERIODICALS

Television, the world’'s first television
journal, London. Monthly issue.
(Television Society). Subscription
price, $4.50 yearly.

Fernsehen; Zeitschrift fuer Technik und
Kultur des gesamten electrischen Fern-
sehewesens. (Iirst year 1930).
Monthly issue. Iach issue, 3 marks.
Official organ of Allgemeiner deutscher

Fernsehverein.
ARTICLES
Ives, H. E. A multi-channel television
apparatus.
(Optical Society Journal, January,
1931)

Ives, H. E. Some optical features in
2-way television.
(g)ptical Society Journal, February,
1931)

Ives, H. E. Television in colors from
motion picture film.
(Optical Society Journal, January,
1931)

Karolus and Ilberg. Technik und Teile
des Fernsehens.
(Feinmechanik und Prizision, Berlin,
January, 1931)
New British television system.
(English Mechanics, January 23, 1931)
Singh, K. Technique of television.
(Electrical Times, London. Vol. 80, p.
349-352, 1931)
Herring, Robert. Infancy of television.
(London Mercury, 1930)
Ives, H. E. Two-way television.
(Bell Laboratories Record, July, 1930)
Ives and Johnsrud. Television in colors
by a beam scanning method.
(Optical Society Journal, January,

1930)

Apel, Kurt. Ueber Bildtelegraphie und
Fernsehen.
(Glasers Annalen, Berlin, April 15,
1929)

Haynes, F. H The Colvergraph. Tech-
nical details of a new picture receiver.
(Wireless World & Radio Review,
March 27, 1929)

Ives, H. E. Television in colors.

(Bell Laboratories Record, Vol. 7, p.
439-444, 1929)

Ives, H. E. Television in color.
(Science News-Letter, July 6, 1929)

Pictures by beam wireless.

(Wireless World and Radio Review,
February 20, 1929)

Schroeter, F. Rundfunk und Bild.
(Telefunken Zeitschrift, October, 1929)

Television by the Mihaly system. .
(Wireless World and Radio Review,
July 3, 1929)

Television apparatus. Indexing head for
highly accurate spacing; gears and
perforated discs required for television
equipment.

(Machinery, Sept., 1929)

Zworykin, V. Television with cathode
ray tube from receiver.

(Projection Engineering, December,
1929)

Dauyvillier, A. La télévision &léctrique.
(Revue général de 1'é€léctricité; Janu-
ary 7, 1328—La Télévision éléctriqug.
pages 5-23; January 14, 1928—Teélé-
phote et radiophote, pages 61-73;
January 21, 1928—Applications des
principes de la télévision A la radio-
logie, pages 117-128)

Gray and Ives. Optical conditions for
direct scanning in television.

(Optical Society Journal, December,
1928)

Haynes, ¥. H. The ‘“Fultograph’”: first
complete description of picture receiv-
ing machinery.

(Wireless World and Radio Review,
October 24, 1928)

Hoepfner. Die Bildtelegraphie und ihre
Anwendung.

(Verein zur Beforderung des Gewer-
befleisses Zeitschrift, May, 1928)

Scheppmann and Eulenhoefer. Der Bild-
funk nach dem System Lorenz-Korn,
(Electrische Nachrichten Technik,
October, 1928)

Schiele, A. A. The basic principles of
radio television.

(Louisiana Engineering Society Pro-
ceedings, December, 1928)

Swenson, G. W. Television.

(Minnesota techno-log, February, 1928)
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“Just around the corner”

VERY plant, every shop, every place of busi-

ness, is a challenge to the resourceful elec-
tronics man and radio engineer, to find ways to im-
prove the routine processes that now go on. Most
of mankind seems to lack ingenuity or the power
of detachment which enables one to inspect famil-
iar processes with the scrutinizing inquiry “How
can | make this better? What entirely different
method would give a better result?”

Nor have many practical production engineers
and plant managers any conception of the ways in
which the speeding electrons in vacuum tubes can
help with their everyday tasks. To get electronic
tubes put to use in these new roles is the respon-
sibility of every reader of these lines. Especially
does it open opportunities galore for every radio
engineer with time on his hands, every electrical
man who wants to keep abreast of the newest ap-
plications in his art.

“Just around the corner’” from wherever you,
restless reader, are now scanning these lines, there
is an opening for electronic tubes to go to work.
It waits only on your power to discern—and

apply!

Shielding the antenna

ECAUSE the antenna is such a simple, ele-
mentary device, designers of receiving sets
give all too little thought to this essential in the
operation of their products. Yet the operation
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of the set can be no more satisfactory than is the
installation of the antenna which supplies its orig-
inal energy. Without good pick-up as the foun-
dation, the excellence of the rest of the listener’s
installation is of little avail,

In Europe increasing attention is now being
given to antenna methods, and in Germany, es-
pecially, the shielding of antenna leads has be-
come of importance. In one German type the
conductor is held clear of the sheathing by paper
cords wrapped in loose spirals around it, so that
the separation consists principally of air; in an-
other this separation is of cotton-wool; in a third
a rubber tube with external metallic sheathing has
within it radial partitions to hold the conductor
central. Another system uses a double antenna
lead, coupled inductively to the antenna above
and to the receiver below, thus reducing the need
for very small capacities between lead and sheath-
ing. These shielded leads have been strongly
(perhaps too strongly) recommended by the
power companies in Germany recently.

Radio and the communication
balance sheet

OME significant testimony concerning the ra-

dio experiences of the Bell telephone interests,
was that given by Dr. Frank B. Jewett, president
of the Bell Laboratories, and vice-president of the
American Telephone and Telegraph Company,
before a Mid-West court last month.

Dr. Jewett reported that research in radio to
date has cost the Bell interests about $11,000,000.
In addition $5,000,000 to $6,000,000 has been ex-
pended for the various radio circuits now in com-
mercial use for telephone communication. Not a
single one of these radio circuits comes anywhere
near paying its costs, and the combined radio op-
erations represent a loss of from $700,000 to
$800,000 a year. Owing to the depression, re-
cent trans-oceanic phone service demands have
fallen far below expectations; the Buenos Aires
link to New York sometimes carries only two
phone calls per day.

This experience throws light on other radio
operations from a balance-sheet standpoint. It
also supports the view long held by Dr. Jewett
and the telephone group that if a wire can be
put up, wire service will perform more depend-
ably and economically than space oscillations.
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The coal industry wants

to use electric eyes

HE coal industry is seeking ways to employ

the electric eye, and is ready to utilize it on
a large scale for cleaning coal, if a way can be
found to apply it. Coal as mined contains from 4
to 20 per cent of slate, dirt and other foreign
material. Heretofore the principal methods of
mechanically separating out the refuse matter
have been based on the differing densities of the
coal and the slate and other impurities. But a
great deal of hand picking has finally been neces-
sary. Here is where it is believed the electric
eye could prove of service.

Already experiments have been made by one
of the ldrge companies. The preliminary tests
went along well enough, but the first practical at-
tempt showed that wet slate coming from the
mine had so nearly the same color as coal, that
the photo-cell was unable to discriminate.

When the electric eye can be given a job in the
coal fields, a large-scale industrial use is immedi-
ately assured.

Seeds, high-frequency, and
evolution

VIDENCE accumulates that irradiation of

various kinds can exert profound effects and
basic changes in the growth of living things, par-
ticularly beginning with the seeds or primary
cells. FEarlier pages of this and other issues of
Electronics carry testimony to the effect that we
are merely the creatures of the particular high-
frequency ether bombardments which we (or our
ancestors) underwent while in some nascent state
of evolution.

Now comes, across the Atlantic, news of
Mezzadroli's experiments in Bologna with two-
meter waves on seeds, etc. Development is far
more rapid, irradiated onions for example bloom-
ing ten days before non-irradiated control plants;
the characteristics persist to a great degree in the
next and subsequent generations; a special tend-
ency obtains to produce variations and sports, and
these are also usually hereditary. Little irradia-
tion is needed : e.g. in the case of the onions above-
mentioned exposure was for 30 minutes per day.

ELECTRONICS — August, 1932

Electron shadows in

"double eclipse’”’ of August 31

HE chart below shows the expected cover-
age of the electronic-shadow or ‘‘corpuscular
eclipse” of the 31st of this month, accompanying
the visible optical eclipse, as explained on page
249. This map is calculated on the assumption
that the speed of the Sun’s electronic or atomic
particles through space is 1,000 miles per second.
The successive outlines of the electronic-par-
ticle shadow are shown at half-hour intervals,
from 17:30 to 19:00 Greenwich mean time, by
the series of sausage-shaped shaded areas. The
central line of the electronic eclipse crosses the
Atlantic from Greenland to northern Africa. At
the left the narrow dark strip shows the path of
totality of the visible optical eclipse.

The shadow cylinder thrown by the moon has a
backward slope of one degree. During the four
minutes required for the particles to traverse the
distance between moon and earth, the lag of the
shadow cylinder will be 4,300 miles. Since the
moon is moving nearly parallel to the earth, but
35 miles per minute slower, the axis of the
shadow cylinder will strike the earth 4300 —+ 35
or 123 minutes before the axis of the opti~ui
shadow-cone touches the earth.

Radio transmission phenomena observed on the
afternoon of August 31 will give interesting con-
firmation of these electron shadows and their
effect on the radio reflecting layers. This infor-
mation is important for a fuller practical under-
standing of the propagation of signals.

The successive areas cut off from the sun's electronic
bombardment by the moon's mass are shown by the
series of sausage-shaped areas, taken at half-hour in-
tervals. At the left is the path of totality for the opti-

cal eclipse (visible and ultra-violet waves)
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HERE AND ABROAD

Radio direction-finding

experiments with aurora

[DGLL] A series of experiments is
described in which bearings were taken
every 30 seconds by night on Stockholm,
wavelength 435 meters. The strength
of signals was also recorded. Very
rapid variations of bearing and strength
occurred previous to the appearance of
the aurora, together with practically
constant earth magnetic field, but as soon
as the aurora commenced the volume
fell to a very low figure and the bear-
ings became steady, the earth field show-
ing rapid variations. This applies to the
strong, wavering, green, S-form lights:
the weaker, whitish or violet, filmy
lights gave a very good and consistent
volume and very steady bearings. At
the point where the experiments took
place Stockholn: is practically inaudible
by day.—Iunk, Berlin, June 10, 1932.

+
Distortion measurements

[HorrMaNN] Applies only to the af.
portion, from microphone to transmitter.
As sources of sinusoidal currents the
heterodyne, light-siren, and condenser-
siren are discussed. This last uses a
motor to rotate a toothed wheel within
but clearing the teeth of another, so that
the tecth form small condensers as they
come opposite one another, their shape
being such that the variations of capacity
follow a sinusoidal curve. The bridge
for “Klirrfaktor” measurements is de-
scribed, as also the Grutzmacher
analysing instrument, with which the
value of each separate (falsely added)
overtone can be directly read. The
principle is that of superimposing on
the distorted voltage a sinusoidal voltage
variable from say 30 to 10,000 periods,
fltering out from the result any 20-
cycle heterodyne voltage that may arise
and measuring this, The measuring in-
strument thus shows a reading twice
for ‘each overtone present, once as the
generator reaches a value 20 cycles be-
low the overtone and again as it reaches
20 cycles above it—these can of cours>
be recorded graphically and thus the
entire band very rapidly explored. The
analyser used by Siemens works on a
similar principle. The fact however is
emphasised that the “Klirrfaktor” really
gives no true idea of the distortion as
perceived by the ear, since in the case
of music and speech it is not a sinusoidal
voltage which has to be amplified, so
that combination tones (sum and differ-
ence tones of fundamentals and over-
tones) occur and these are far less
readily tolerated by the ear. For this
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reason a newer method uses as input
two af. tones, differing by 50 periods
for example: then at the output end a
a filter passing 50 cycles is followed by
the measuring or recording instrument
so that in this case the strength of the
difference-tones throughout the entire
audible range is measured. To what
extent such measurements give a truer
indication of the distortion as perceived
aurally is as yet doubtful.—Funk, Ber-
lin, May 20, 1932.
+

Linear time axis for
broadcast frequencies

[G. Viericur, Hanover Inst. of Tech-
nology] The usual methods of securing
a linear time axis lead to a rather low
upper frequency limit (see Flectronics,
December 1931, June 1932). By mak-

ing use of the sudden appearance of the
dynatron effect in screen grid tubes, the
so-called tilting effect, the duration of
the return trip of the cathode-ray heam
may be reduced to less than one mil.
lionth

sec.; and the wave-shape of

Cothode
roy tube

broadcast waves directly demons ra‘ed.
The upper limit is due to the rather
large screen grid-to-plate capacity of
commercial tubes.—Hochfrequenstschnik
and Elektroakustik, April/May, 1932.

+

Frequency analysis
heterodyne envelope

[ I, M. Corerrook, National Phys. Lah-
oratory, Teddington] It is known that
the superposition of two perfect sine
waves gives a modulated wave whose
amplitude varies periodically but not
strictly as a sine wave at a frequency
which is equal to the frequency differ-
cnce between the two original waves.
Theoretically the beat tone is therefore
not strictly a pure wave. The maxi-
mum equivalent amplitude modulation is
just under 70 per cent when the ampli-
tude of the two sine waves is equal.
The percentage of higher harmonics
produced varies with the ratio of the
amplitudes of the waves: the amplitude
of the second harmonic is over 10 per
cent of the fundamental when the ratio
reaches unity. — [I"treless  Engineer,
April, 1932,

The physics of the
Braun tube

[von ARrDENNE] Summary of the
physical characteristics of these tubes,
with large bibliography and useful
photographs of incorrect and correct
polarization and other similar adjust-
ments. Curves of the plate-to-plate cur-
rent and plate-to-plate resistance of the
tubes for positive and negative values
of plate-to-plate voltage are given, and
discussed in terms of the simple theory.
Some details of magnetic control are
given, and mention made in this con-
nection of the electronic compass.
Photographs of disturbing effects ap-
parently due to ionic oscillations are
given (these digests June) and the
phenomena discussed; also the possibil-
ities of an increase of sharpness at very
high frequencies by the use of such a gas
as hydrogen in place of argon. Ex-
periments with the fluorescent screen
are described in detail, especially as re-
gards the removal of weak responses
(the fixing of a threshold value of
response), the use of an electrically-
conducting screen which can also be
used an an auxiliary anode, the
simultaneous use of such a screen to
dissipate the heating caused at the
fluorescent point. The phenomenon of
secondary luminosity is discussed, with
illustrative experiments, and its removal
by the above-mentioned fixing of a
threshold value.—Funk, Berlin, April
24, 1932,
+

Dynatron type audio
oscillator

[Don HAaLE, University of Nebraska]
The 322 type tube will act as a dyna-
tron if the screen carries a voltage of
~+112, the grid is grounded to the posi-
tive side of the filament and the plate
is given less than 112 volts. It was
possible to secure a frequency range
from a few cycles per second up to the
limits of the human ear by varying the
filament current.—Review of Scientific
Instruments May, 1932.

+

Transmitting tubes for
ultra-short waves

TELEFUNKEN HAS PUT on the market a
special ‘tube, capable of handling 5
watts on 3 meters and 20 watts on 15
meters, with a life of at least 1000 hours.
An imdirectiy-heated oxide cathode is
used.—Funk, Berlin, May 27, 1932.
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Patents

[Scur] French 702794 for control of
selectivity by a variable resistance of
about 100 ohms with a fixed condenser
of about 1,000 uuf, in parallel as shown,
in order to avoid changes in selectivity

R

E__ T

French 702,794

== Austrian 122,235

with changes in the setting of the tuning
condenser. Austrian 122235 for volume
control by a differential condenser or
similar device, ¥ being a relatively
small condenser to avoid changes in tun-
ing when the volume control is changed.
~Funk, Berlin, June 10, 1932.

+

Interference prevention
for street-cars

[HERMLE]  Experiments have shown
that maximum interference occurs when
the contact hetween the trolley and the
overhead wire is totally lost, rather than
when arcing takes place. Small cur-
rents (e.g. the lighting current of a
motorless car) cause more interference
than large ones, and almost-invisible
sparks more than large arcs. More
rarely can the interference be traced to
a loss of contact hetween the wheels and
the rails. Propagation of the r.f. oscil-
lations causing the interference is almost
entirely along the overhead conductors.
The use of a 2 to 4 uf. condenser at
each pole, connected from the trolley
wire to the rails, has proved effective, if
costly; on the other hand the replace-
ment of the trolley wheel by a single
slider, an increase of pressure etc., have
given no results. The best solution in
general is the replacement of the trolley
wheel by a double slider, gripping hoth
sides of the overhead wire. Motor and
switching contacts also cause interfer-
ence, chiefly propagated along the over-
head conductors. A new A.E.G. appa-
ratus, comprising choke, condenser, and
fuse has proved very satisfactory in
preventing noise.—Funk, Berlin, May
27, 1932
+

Development of tubes

[UrTer] A brief historical sketch is
followed by a summary of the present
situation. The tendency towards in-
creased “Gute” (product of u and the
mutual conductance) is discussed, but it
1s considered that further progress in
this direction is unlikely. The state of
the present market and its development
since 1928 is shown diagrammaticaly.
Battery tubes still show about 12 per
cent and direct-current tubes about 20
per cent of the total sales. At least 130
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types are on the German market. It is
considered that this figure could be
reduced to about 20, and some tendency
in this direction is evident. Recent
development has been towards higher
mutual conductances (7 and 8 mA/V),
but it has proved difficult to turn out
such tubes in quantity within tolerances
narrow enough to allow of their use in
commercial receivers, Indirectly heated
pentodes are considered of importance,
in view of the better constants and free.
dom from hum attainable. The develop-
ment of tubes suitable for both a.c. and
dc. (e.g. with 20 volts filament) is
specially discussed.—Funk, Berlin, May
13, 1932.
*

Improvements in
cathode-ray tube construction

[voN ARDENNE] Photographs demon-
strating the improved sharpness attained
by new constructional methods; the
avoidance of false records due appar-
ently to ionic oscillation by the use of
a grounded external shield; the increase
of sharpness at very high frequencies
(e.g. over a million cycles) by the use
of a lighter gas in place of argon; etc.—
Funk Magazin, Berlin, April, 1932

+

Radio patents

[Scur.] German 527449 in which a
second screen-grid replaces the special
outer grid of the normal pentode, in the
circuit shown in the diagram. By proper

. b L3k
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Germon 527,449

Lovdlspeaker

transformer design the electric field
between the two screen grids remains
practically constant with varying anode
current—Funk, Berlin, May 20, 1932.

+

High-frequency resistance
of the human body

[N. N. Marov anp S. N, RSHEVKIN,
Moscow: J. Pakrzovp, Berlin, Siemens
and Halske] Using a frequency of 400
ke. and large hand electrodes, the nor-
mal resistance for men is 535 = 40
ohms, for women 655 ohms, for girls
980 and for boys 1,000 ohims. Some
diseases cause an increase of up to 35
per cent.

The conclusion is drawn that for
heart, liver and brain the wave-lengths
producing the most marked effects lie
near 12m., for muscle and blood, 2m.,,
for the spinal chord slightly below 1.
—Hoclfrequenstechnik  and  [E'chtro-
akustik March; Zeitschrift techn. Physik,
Mayv, 1932.

300 Fkilowatt tube

[Scuw.] Some details and a photograph
of the new Telefunken tube, filament
heating 30 kw. (1,800 amperes at 17
volts), indirect, plate volts 120,000
mutual conductance 0.3 A/V, plate cur-
rent about 150 amperes. These tubes
are now on the market.—Funk, Berlin
June 3, 1932,
*

Light sensitive cells
in the service of man

[F. H. ConstaBLE] The radiovisor
cell with a selenium layer about 1/1090
cm. thick is described. The sensitivity
of photoelectric vacuum tubes for radia-
tion from a gas-filled tungsten lamp
(2650°K) is 0.17 ma. per lumen for
cesium, 0.44 for rubidium, 0.50 for
sodium, 0.8 for potassium on copper
oxide, with a spectral response curve
similar to that of the eye, 1.0 for
potassium, 1.25 for cesium on silver
oxide. One of the commercial photo-
voltaic cells, known as Rayfoto, con-
sists of a cathode made of a semi-cylin-
drical plate of copper uniformly coated
with cuprous oxide, an anode made of
a strip of lead in a dilute solution of
lead nitrate. Eight charts show the
great variation in the mtensity of the
illumination of the sky near sunset, the
interesting point being that there is litt]e
seasonal variation in the minimum
brightness (13 to 15 lux in England)
against an average maximum during
the day of 2,500 in winter and 36,000
in summer  This permits automatic
lighting at dusk.—Jowrnal R. Society of
Arts, May, 1932,
*

A month of radio

[Germany] The Rhineland local Union
of Booksellers has been forced to ask the
Langenberg sender to advise them in
advance of the books to be discussed by
radio so that a stock can be prepared
to meet the great demand that invariably
follows. Italy. viz. Negotiations are in
progress to permit of the cardinals
resident outside Ttaly being equipped
with radio telegraph stations capable of
communicating with Rome. Norway.
As a result of the strike against the pay-
ment of license fees in the Northern
province, where reception of Norwegian
stations has heen very had, the Tele-
graph authorities have decided to erect
one new high-power and five sma'ler
transmitters to serve this area. Sweden.
The Government has protested to Russia
against the political propaganda trans.
mitted in Swedish from the high-power
station near the {rontier. Spain. Radio
Barcelona allows the parents of persons
travelling by sea to send them greetings
by microphone, twice a week from mid-
night to 12:30 a.m.—Radio B.FfA.
Stuttgart, June, 1932.
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Part played by Russia
in television

[B. L. Rosing; P. Sumakov] A re-
view dealing mainly with patents issued
in Russia. Cathode-ray television has
had the preference from the start. For
focussing the beam a long coil surround-
ing nearly the entire tube is used in
place of the short "magnetic lenses” and
the deflecting plates also extend almost
the whole length of the tube. The de-
flection obtained is 0.1 mm. per volt, and
the size of the spot on the screen 0.1
mm. in diameter.

The report hy the second author pre-
sents a different picture.  For the pur-
poses of television broadeasts a provi-
sional standard about the same as in
Germany, has been  adopted in the
U.S.S.R.: 30 bands, 12.5 pictures per
sec.  Since  October 1931 television
broadcast tests with 1,200 elements have
heen conducted regularly from the Mos-
cow Radio-Technical Center (379 nu)
and the Experimental Transmitter
(720 m.) “Reports of good visibility
have been received from Tomsk™ (2,300
miles away). In additon television
hroadcasts will be commenzed this year
from Leningrad, ldessa and Novosibirsk,
—Rewvue générale de U'Llectricite, April
1932 Journal  Television  Society,
March/ May, 1932.

+

Distortion in screen-grid tubes

[R. O. Carter] Res. Lab. General
El. Co. Wembley. The selectivity of
the tuned coupling circuit prevents all
componcents of the anode current except
those at or near the resonance frequency
from being amplified, and the voltage
applied to the grid of the next value
will he practically a single wave of the
same frequency as the input. But when
the amplitude of the input is sufficient
to sweep on to a part of the plate cur-
rent-grid voltage curve with a consider-
ably steeper slope, the relation between
input and output voltage ceases to be
lincar. It is desirable to determine this
stage by experiment for an unmodulated
wave; the same curve can be used for
predicting the performance for waves
modulated 20 or 30 per cent, etc. This
departure causes an increase in the
depth of modulation which rise must
not be allowed to become larger than
about 20 per cent—HWireless Engineer,
March, 1932.
+

Tubes for ultra-short waves

[H. CoLLEnsusH, University of Erlan-
gen] The influence of the dimensions
of the electrodes was studied to find the
best method of producing extremely
short waves. The radiation was meas-
ured by means of a tantalum silicon
detector in conjunction with a milli-
voltmeter. The length of the cylindri-
cal anode varied from 1.5 to 2 cm,, its
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radius from 0.5 to 1.1 cm., the radius
of the molybdenum or tungsten grid
from 0.1 to 0.5 ¢cm. and the tungsten
filament had a radius of 0.01 cm. In
the larger part of the tests the cylindri-
cal plate was completely insulated. In
several of the tubes the ends of the grid
spiral were bridged by a short piece
of metal wire; the closed circuit thus
formed gave only the fundamental, and
n one case, when a magnetic field was
applied, the next harmonic. It was pos-
sible to obtain waves of 4.7 cm. length
(about two inch.) A second system
often formed along the lead-in wires; it
was particularly strong when the fre-
quency corresponded to that determine:l
by the plate-grid capacity.—Annalen d.
Physik, April-May, 1932.

<+

How eye adjusts itself
to darkness
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THE TIME TAKEN BY THE human eye to
adapt its sensitivity to see faint objects
in a dark room, or to detect star magni-
tudes, is shown by this chart complied by
the Zeiss organization, in Germany.

<+

Laboratory skip distance
effects

[L. BErgMaNN aAnxD W, DoErrer, Bres-
lau University] Despite the fact that
the existence of the ionized layers has
been firmly established, the larger num-
ber of theories of wave-propagation are
still based on the case of the isolated
dipole. Weyrich’s theory is an excep-
tion, and to test it, a short wave-sender
for 33.1 cm. waves, from a Barkhausen
circuit, grid + 380-volt, plate zero, fila-
ment 2.1 A, emission 25 ma, was placed
between two metal surfaces of 16 sq.yd.
area held 55 or 72 ¢m. apart. When the
field was measured beyond 80 cm. from
the sender, marked lows and highs ap-
peared in the horizontal as well as in
the vertical component of the field at
different distances. The critical dis-
tances are not in a simple ratio, but can
be accurately computed from Weyrich’s
theory of a dipole between reflecting
planes.—Annalen der Physik, April-
May, 1932.

Calibration of ¢cadmium
phototubes

[Fr. LEvi, Meteor Observatory, Davos]
Cadmium cells containing argon used
in different places of the world for
measuring the sun’s ultraviolet radiation
are calibrated at Davos with reference
to a master cell which has been in serv-
ice for 15 years. The cells respond to
wave-lengths shorter than 3,200 A
(3.2x10° c¢m.), the region where ozone
absorbs radiation, but no two cells show
the same sensitivity. A special glass
screen renders the readings more com-
parable.—AMeteorolog. Zeitschr., April,
1932.
+

The latest

[H.G.] Experiments are being made
near Berlin with a group of seven
antennas in circular form designed to
prevent fading by suppressing the space
wave. It is stated that the new Berlin
local high-power sender is to have an
antenna of this type. A new anti-inter-
ference device due to Gloor of Ziirich
has been tested by the editor and gave
satisfactory results, allowing of reception
m the same room as ultra-violet ma-
chines and other interference-causing
apparatus when without the device no
reception was possible.  Details are not
vet available for patent reasons.—Radio
B.Ff.A., Stuttgart, June, 1932.

<+

Radio interference
and the law

[MicaeL Apam] In France no laws
against disturbers of radio reception
exist. But a review of ten decisions or
sentences pronounced by the civil courts
of Arras, Douai, Rouen, Amiens, etc.,
shows that the rights of the listener are
fully recognized in practice. How
necessary it is to pay attention to man-
made static is shown by the fact that
in Germany alone 68,000 complaints
were received in 1930 and the evil
remedied at least in part; in 1931 the
number amounted to 125,000.—Revue
générale de I'Electricite, May, 1932,

<+

Glow-lamp oscillators

[von HarTEL] Valuable series of studies
of the relationships of lighting and ex-
tinction voltages to the distance apart
of the electrodes, to the gas pressure
for argon, air, hydrogen, etc. A point
of particular interest is the effect on the
lighting voltage of the rapidity of the
cycle, the extinction voltage being prac-
tically unaffected. Some experiments
as regards the effect of the form of
the electrodes are also described.—Funk
Magazin, Berlin, April, 1932.
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+ NEW PRODUCTS

THE MANUFACTURERS OFFER

Noise meter

E. E. Free LasoraTtories, 175 Fifth
Ave,, New York City, have developed
their Type-123 noise meter to meet the
need for a rugged, cheap, easily portable
and highly flexible instrument for the
accurate measurement of noise or other
sound, entirely independent of the
human ear. The instrument is self-
contained, is independent of outside

[

electric supply, and can be operated by
anyone as easily as a voltmeter or a
thermometer.

The instrument consists of a dynamic
microphone, a three-stage amplifier, an
electric meter and the necessary dry
hatteries, contained in a leather-covered
case 17 in. by 13 in. by 8 in., resembling
a small suitcase. The carrving weight,
complete, is 33 1b.

One reading of noise intensity, in-
cluding all adjustments of the instru-
ment, can be made in less than one
minute.  Repeated readings in one

location require less than 10 seconds -

each.—Electronics, August, 1932.
<+

New resinous
fabricating material

THE CoNTINENTAL - D1aMoND FIBRE
CompanNy, Newark, Del, has added to
its series of other materials a new
laminated resinous material under the
name of Dilecto Uf. Like some of its
predecessors, it is combined with either
paper or fabric, molded between plates
under heat and pressure, and is con-
verted into a hardened infusible product,
susceptible to any desired coloration.
Tests conducted on ts-in. specimens
gave the following results: Specific
gravity—1.45 to 1.49, tensile strength
Ib. per sq.in.—8,500 to 9,322, flexural
strength [b. per sq.in.—16,800 to 24,082,
hardness (Brinell)—32.5 to 39, weather
absorption, & in. thickness, 24 hrs.—
1 to 2 per cent, dielectric strength, volts
per mil,—482 to 600, dielectric constant,
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500 kilocycles—6.5 to 7.45, power factor,
500 kilocycles—2.88 to 3.09, loss factor,
187 to 27.5.—Electronics, August, 1932.

+
Parafhn wax

A SPECIALLY TREATED PARAFFIN WAX
known as Paraflux has been developed
by the Glyco Products Company, Inc,
Bush Terminal Building No. 5, Brook-
lyn, N. Y.

It is of interest because it has greater
firmness, adhesion, flexibility, water-
resistance and oil solubility., Its melt-
ing point is 127 degrees I, and it is
free from color impurities and sour
odors. It is used in water-proofing in-
sulations, etc. Its price is about the
same as ordinary parafiin wax.—Elec-
tromics, August, 1932.

+
High-voltage d.c. supply

THeE WarTe & BarTLETT N-Ray Mrc.
Co., Ixc.,, 1063 Jackson Ave., lLong
Island City, N. Y., 1s now presenting an
unusually designed high-voltage d.c. sup-
ply source. Both transformer and tube
rectifier are housed in an oil-filled steel

tank which results in an unusually neat
design, eliminating the exposure of all
high-tension wiring except the one “hot”
terminal shown above the insulation
bushing.

Any variation of d.c. high-voltage
supply can be had including pulsating,
interrupted, sinusoidal or a definite fre-
quency modulated supply. . Suggested
applications include: Cottrell precipita-
tion, high-voltage test, special radio
transmitters, X-ray and special indus-
trial purpose., — Electronics, August,
1932.

B battery for theaters

Tue Bonp Kiecrric CorroraTION,
Jersey City, N. ], has developed a
special “Stedyvolt” B battery for theater
sound equipment, which embodies the
following features:

1. Initial voltage is never over 94
volts. This lengthens the life of the
sensitive coating of the photoelectric
cell, removes one cause of primary out-
put distortion and insures against all
spilling over.

2. Each cell group is tested with a
special Weston test meter accurate to
1/500th of a volt before being assembled
into the bhattery nest.

3. The battery has four terminals, —,
45, 75, 90 volts so that this series of
plate readings for checking vacuum tube
plate characteristics can be obtained, 15,
30, 45, 75, 90 volts. This will assist
greatly in checking the operating char-
acteristics of tubes.

4. Special internal insulation and
cushioning materials are used in con-
structing this battery so that the cells
and internal connections cannot become
noisy during the life of the hattery.

5. A special new terminal clip with
soldering thumb piece makes installation
a quick job and prevents damage to wax
and internal joints.—Electromnics, August,

1932.
<+

Experimental photo-cell kit

OFFERED COMPLETE FOR $10 by Herman
A. DeVry, Inc., 55 East Wacker Drive
Chicago, the DeVry photo-cell kit in-
cludes metal base ready for assembly,
photo-electric cell, relay, pentode tube
for amplification, a potentiometer for
fine adjustments for light, and neces-
sary resistances, wire, sockets, etc.
Included with the kit is a book of in-
structions for assembly, showing by dia-
grams the necessary steps to build six

different devices—Electronics, August,
1932
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Copper wire and coils

A sEriEs oF NEw and very complete
data sheets on copper wire and coils
has just been issued by the Inca Manu-
facturing Division of the Phelps-Dodge
Copper  Products  Corporation, Iort
Wayne, Ind.. and will be sent upon ap-
plication 10 any recognized engineer.

They are conveniently arranged in
loose-leai  binders so that subsequent
pages can be added as issued.

These bulletins are among the most
complete and authoritative published up
to this time on these subjects, and will
be welcomed by every designing engi-
neer.

I'he book is ol proper size for stand
ard vertical filing and s attractively
and  durably  bound. Electronics,
August, 1932

+

Binding post

IN KEEPING WITH THE requirements of
present day conditions, a new low-cost
binding post has been announced by the
Cinch  Manutfacturing Company, 2335
West Van Buren St., Chicago, Il
Two types are provided. One is a
machine-screw type. The other is pro-
vided with knurled head screws. They
come with 14} in. standard mounting
centers.  Lugs are sturdily mounted in
15 in. thick bakelite. Both lugs and
screws are Cinch-solder coated to resist
corrosion and oxidization. Any size
wire is accommodated and a quick, de-
pendable contact is assured. — Elec-
tronics, August, 1932,

+

Reset timing relay

Tue Zexitu Evectric Comrany, INc.,
manufacturers ol automatic control
equipment, 537 South Dearborn St., Chi-
cago, has developed its Type TZE auto-
matic reset timing relay, for operation
on alternating current, 110-220 volts,
25 to 00 cycles. The time periods are
adjustable from 15 seconds to one hour.

A small contactor operates the main
contact, and an adjustable-speed induc-
tion disk motor. Contactor is controlled
by momentary-contact pilot circuit.
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When the contactor coil is energized it
closes main contacts, and engages a
pawl and cam to a pinion gear driven by
the motor. Induction motor is started
when contactor closes.

The minimum time of 15 seconds is
obtained by operating motor at high
speed, and disengaging cam, on rocker
ann, from pinion gear. Time periods
up to 3% minutes are obtained by chang-
g speed of nmotor.

Longer time periods are obtained by
allowing cam to engage. When entire
cam 1s engaged and motor is operating
at slow speed, time period will be ap-
proximately one hour. — Llectronics,
August, 1932,

+

Power wire-wound resistors

\ NEW LINE OF power wire-wound re-
sistors has been introduced by the In-
ternational Resistance Company, 2006
Chestnut Street, Philadelphia, Pa. These
resistors are now made in 3-watt and
S-watt sizes and within the next few
months will be available in units up to
100 watts. in steps of 10, 15, 25, 50 and
75 watt sizes.

The 3-watt resistor is made in ranges
up to 5,000 ohms and the S-watt resistor
ts made in ranges up to 15,000 ohms.
These units were designed to meet the
demand for a smaller resistor capable
of dissipating high wattage. The 3-watt
resistor is about the same size as the
1-watt metallized resistor and the 5-watt
resistor is about ‘the same size as the
l-watt metallized resistor.—Electronics,
August, 1932, )

<+

Volume control witk}
“click-on” switch

Tue Yaxitey MaxuracruriNg Com-
paNY, Indianapolis, Ind., has designed
a wire-wound volume control with in-
closed switch of the “click-on” type
which is especially simple and efficient
in very sensitive circuits. [t is compact
“and operates quietly both electrically and
mechanically. The Mallory-Elkon group
of metallurgists now associated with the
Yaxley Company assisted in achieving
the design of this instrument. Two sizes
are available, with or without switch, in
any desired taper. Diameters are 14 in.
and 17 in. Depth 3 in.—Electronics,
August, 1932

Direct-current power supply

IN EVERY LABORATORY the need fre-
quently arises for a variable source of
d.c. voltage which is readily controllable.
The G-M No. 2508 power supply has
been developed by G-M Laboratories,
1731 Belmont Ave,, Chicago, to fill this
need covering such features as variable
voltage; ample current capacity ; micro-
adjustment; extra heavy-duty potentio-
meter; line switch and fuse; large filter
chokes and condensers; extremely low
ripple voltage and substantial and at-
tractive case.

The output of an 80 type full-wave
rectifier tube is filtered and connected
across the winding of the G-M Type “L”
high resistance wire wound potentiom-
eter, from which any voltage from 0
to 270 volts may be obtained in minute
steps.—FElectronics, August, 1932,

<+

Speaker diaphragm

The MasLanp ManNuracturing Cor-
PORATION, Amber and Willard Sts.,
Philadelphia, Pa., emphasizes a number
of features jn'its new diaphragm as-
sembly.  These include the maximum
flexibility of the “Leth-R-flex” ring of
specially processed material ; the adapta-
bility of the cone-paper to give individ-
ual characteristics; the rigidity of the
assembly, from apex to edge, with
specially stiffened apexes, if desired ; the
lightness of the assemblies, which are
engineered for a maximum of lightness
with maximum of bulk: and the high
quality of material and workmanship

mvo.ved, giving  specially  designed
acoustical  properties. — Electronics,
August, 1932,

*

All-wave switch

Tue Oax MaNUFACTURING COMPANY,
308 W. Washington St., Chicago, IIl.,
is now in production on an all-wave
switch especially designed, because of
the surface-cutting contact used, to give
perfect, noiseless switching even at the
highest frequencies.

The dimensions are 1§ in. by 2% in.
and the switch can be mounted below a
2 in. chassis using a single § in, mount-
ing hole. Length depends upon the
number of switching sections required.
The mechanical construction is sturdy
and embodies steel end-plates, + in. steel
shaft, heavy brass side supports, brass
bearings and silver-plated phosphor
bronze contact clips.

The contacts are silver-plated and bite
into the surface of the contact rotor,
removing all foreign particles from the
path of the current and maintaining a
contact resistance below 1/1000 ohm.
Since disturbances in a switching circuit
are due to high contact resistance, noises
due to switching. are eliminated.—
Electronics, August, 1932.
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U.S.PATENTS

IN THE FIELD OF ELECTRONICS

Electronic Applications

Electrical production of images. In
an illuminating screen comprising an arc
path, means for obtaining a magnetic
field in which the path is located, and a
means for initiating an arc in the path,
said path having stationary clectrodes
directing said arc along adjacent paths.
A. M. Nicolson, assigned to Communica-
tion Patents, Inc. No. 1,863,278.

Magnetometer. Although not elec-
tronic, this patent appears of interest to
engineers and others in the electronic
field. It is for a magnetometer compris-
ing a permeable member having high
permeability so that a substantial amount
of magnetism is induced therein by a
magnetic field of about the strength of
the earth’s field, and means for conduct-
ing current past the face of this mem-
ber, whereby a dynamic effect is ob-
tained between the current and the mag-
netism. Frank Rieber, assigned to G. E.
Co. No. 1,863,415.

Furnace control. A method of using
a thermo-couple and a galvanometer to
control the fuel supply to a burner. T. R.
Harrison, assigned to Brown Instrument
Co. No. 1,863,373.

Surgeons’ instrument. A method for
dissecting tissue, comprising means for
discharging a series of sparks into the
patient. The circuit includes the spark,
an inductance and several capacities, ar-
ranged to provide various degrees of
damping. J. G. H. Liebel, assigned to
Liebel-Flarsheim Co. No. 1,863,118.

Time of day announcing system. A
number of patents assigned to the Bell
Laboratories on methods of announcing
the time of day. No. 1,863,137 to C. W.
Keckler and A. E. Hague; No. 1,863,139
to R. F. Massonneau; No. 1,863,141 to
Wm. B. Bruce, and No. 1,862,519 to
H. G. W. Brown.

Amplification, Detection, Etc.

Frequency changer. Two oscillating
circuits, one carrying a local frequency
and the other the frequency to be trans-
formed, introduced into the grid circuit.
A third oscillating circuit introduced
into the plate circuit carries the trans-
formed frequency. Lucien Cretien,
Paris, France. No. 1,863,564.

Negative resistance circuit. A method
of feeding energy back into a circuit
by a hybrid-coil circuit. M. M. Dolmage,
Washington, D. C. No. 1,863,566.

Current limiting system. The grid
leak of an amplifier tube consists of the
primary of a transformer and in the
secondary circuit of this transformer is
an element which becomes highly con-
ductive to electricity when a pre-deter-
mined voltage is impressed thereon.
This pre-determined voltage is secured
by rectifving a portion of the input
energy of the set, thereby virtually
short-circuiting signal voltages above a
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pre-determined value. O. T. Francis,
Quantico, Va. No. 1,863,568.

Oscillator. A method of avoiding
high frequency connection of the output
circuit coil with the filament of the tube
in a Hartley oscillator. Wilhelm Kum-
merer, assigned to G.D.T. No. 1,863,798.

Current limiting system. A method of
impressing across the input of an ampli-
fier an out-of-phase voltage when the
output of the amplifier increases bevond
a certain desired point. Nathaniel
Bishop, Bridgeport, Conn. No. 1,863,895.

Distribution system. A circuit involv-
ing two mercury vapor tubes. A. H,
Mittag, assigned to G. E. Co. No.
1,864,364.

Oscillation generator. Two Piezo elec-
tric devices mechanically coupled to-
gether and non-reactive means for
coupling one of the devices with the in-
put and the other with the output. A, M.
Nicolson, assigned to Wired Radio. No.
1,864,368. Also No. 1,863,372 to J. R.
Harrison, assigned to Wired Radio, on
a similar circuit using a Pentode tube.

Piezo electric transformer. A crystal
motor element acting as a transformer
connecting the output of one tube to the
input of the next. A. M. Nicolson, as-
signed to Wired Radio, Inc. No.
1,863,345.

Pick-up amplifier. In an envelope is
a photo-sensitive cathode and an anode,
positioned within, in such a manner as
to produce an elongated electronic
stream, an electrostatic control electrode
is on the outside of the envelope and the
coiitrol electrode and cathode are rela-
tively movable. A condenser microphone
is attached to the control electrode and
cathode. August Hund, assigned to
Wired Radio, Inc. No. 1,863,052.

Voltage regulator. A battery of highly
constant voltage and a battery of sub-
stantially equal voltage, which s
variable, one pole of which is connected
to the similar pole of the other battery,
a condenser and means for periodically
connecting the condenser in series with
the remaining poles of the batteries.
W. H. Holden, assigned to A. T. & T.
Co. No. 1,862,595.

Method of electrical measurements.
Two photo-cells and a corresponding
amplifier tube, arranged in push-pull.
F. A. Pearson, Great Barrington, Mass.
No. 1,864,092

Recording apparatus. A cathode-ray
tube method for making photographic
records of electrical variations. H. J.

McCreary, assigned to G. E. Co. No.
1,864,363.

Ground exploration system. A method
for determining the existence and depth
below the ground, and nature of strata,
differing in clectric properties from the
surface, consisting in determining the
natural wavelengths and the damping
resistance of an overground high fre-
quency oscillation. circuit. Heinrich
Loewy, Vienna, Austria. No. 1,864,024.

Recording method. A method of re-
cording sound by means of a voltaic arc,
operating between oxide-coated elec-
trodes in a gas. Heinrich Koenemann
Munster, Germany. No. 1,863,560,

Instrument for detecting vibration. A
seismograph, comprising a thermionic
vacuum tube with one element serving
as a pendulum, movable in only one
plane and external means for damping
a relative movement of the tube and the
pendulum. O. S. Petty, San Antonio,
Texas. No. 1,864,214

Shortwave - longwave circuits. Inter-
stage coupling device for a receiver
adapted to operate over a high-frequency
band and over a low-frequency band.
W. A. MacDonald, assigned to Hazel-
tine. No. 1,857,055.

Automatic volume control. A resistor
between the cathode of the detector and
the negative terminal of the common
source of plate supply, and a connection
from the screen grid of one of the r.f.
amplifiers to a point along this resistor
whereby an increase or decrease in the
amplitude of a signal, gives rise to a de-
crease or increase in the sensitivity of
the amplifier. M. D. Sateren. assigned
to Westinghouse. No. 1,856,116.

Electrical filter. A filter current for
storing up energy and compressing
variations in the output of a two-way
rectifier system. G. B. Crouse, as-
signed to Conner-Crouse Corp. No.
1,856,182.

Synchronizing arrangement. A method
of using a fork and vacuum tube for
synchronizing purposes. August Karolus.
assigned to RCA. No. 1,856,076.

Terminating network. A network for
two-way signalling systeni, to be used in
a d.c. telephone cable system. C. N.
Nebel, assigned to B T.L, Inc. No.
1,856,654.

Frequency measuring circuit. The
wave to be measured is supplied to a
resistance and a tuned circuit and means
are provided for obtaining and compar-
ing voltages corresponding to the sum
and difference of a voltage equal to the
voltage across the resistance clement and
the voltage dependent in value upon the
current to the reactance element. J. W.
Horton, assigned to W. E. Co. No.
1,856,707.

High frequency amplifier. A coupling
arrangement for a compensated high
frequency amplifier. Eduard Karplus,
Berlin, Germany. No. 1,856,709.

Transmission of color pictures, Ii-
luminating a color picture by several
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different colors and interrupting the
light for each record at a different rate
and converting the varying intensities
into impulses of a frequency correspond-
mg to the color. Rudolph Schmook, as-
signed to Siemans & Halske. No.
1,854,315.

Photocell amplifier circuit. Two am-

plifiers with photocell circuit as in-
terstage coupling. H. J. McCreary,
Associated Electric Laboratories. No.
1,855,863.

Wheatstone bridge filter. One arm of
a bridge is the cathode-plate path of a
tube, the other arms are capacities and
a resistance. The output is taken across
a capacity and resistance path, H. A.
Wheeler, Hazeltine. No. 1,855,619,

Jalanced trans-
R. H. Ham-
No. 1,855,517.

Radio signaling. A coil-antennae sys-
tem, method for adjusting the wave con-
ductors to a quarter wavelength. Louis
Cohen, Washington, D. C. No. 1,854,448,

Modulation system. A system of
modulating in the grid circuit of a tube.
Werner Buschbeck, assigned to Tele-
tunken. No. 1.859,024.

Transmission system. A method of
suppressing undesirable oscillations
through inter-electrode capacity. B. B.
Mimnium, assigned to Stewart-Warner

R. F. Transformer.
former for radio recciver.
man, Grigsby-Grunow.

Corp. No. 1.859,103.
Multiplex system. Several sending
circutts with a common master oscil-

lator, with different frequency multiply-
ing means between the oscillator and
the sending circuit. V. E. Trouant, as-
signed to Westinghouse . & M. Co.
No. 1.861,462.

Radio receiver system. A nicthod for
distributing signalling energy over a
3-wire  power distribution network.
C. W. Hough, assigned to \Wired Radio,
Inc. No. 1.861,183

Automobile power supply system.
A generator and means for controlling
it for supplying power for an automobile
radio. Chas. E. Chesney, Overland
Park, Kansas. No. 1,861,262

Discharge device. A gaseous triode
and means ior controlling the electric
field between the electrodes, comprising
a screen enclosing the major portion
of the discharge between anode and
cathode.  Stephen P. Sashoff, assigned
to Westinghouse E. & M. Co. No.
1,861,453.

Manufacturing Processes

Manufacture of selenium. A method
of manufacturing stable selenium sul-
phide, comprising treating a solution of
hydrogen sulphide in excess with
selenious acids. Claim No. 1 reads
“stable, chemically active selenium di-
sulphide.” B. W. Nordlander, assigned
to G. E. Co. No. 1,860,154,

Vacuum Tubes, Etc.

Gaseous conductance devices. Patents
No. 1,863,702 and No. 1,864,378, to C. G.
Smith, assigned to Raytheon, Inc.

A method of terminating tube life. A
cathode coated with thermionically
active material, a carbon-free electrode
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cooperating with this cathode, and an
electro-positive substance within the de-
vice, capable of activating the cathode,
whereby the emission does not decrease
appreciably over a long period and then
decreases rapidly. M. J. Kelly, assigned
to W. E. Co. No. 1,863,342.

Grid controlled rectifier. A 3-clement
tube, including a V-shaped filament, an
electrostatically controtled member and
an anode, and an ionizing medium in the
envelope, at a pressure sufficient to sup-
port an arc-like discharge at the im-
pressed voltages, the negative terminal
of the filament being positioned near the
cathode and the control members at the
apex of the V-shaped member. A. W.
Hull, assigned to G. E. Co. No. 1,863,407.

Radio Circuits

Radio transmitter protective circuit. A
circuit in which opening the doors of
shielded cages housing transmitter cir-
cuits, automatically opens generator cir-
cuits and protects the operator. L. A.
Gebhard, assigned to Wired Radio, Inc.
No. 1,862,928.

Input circuit. Several tuned input cir-
cuits with means whereby at least one
of them may be used alternately as a
receiver or a rejector circuit. T. H.
Kinman, assigned to G. E. Co. No.
1,863,409.

Transmitter filament supply. Second-
arv winding of filament transformer and
means comprising a magnetic leakage

path to maintain the induced voltage
substantially constant. L. A. Gebhard,
assigned to Wired Radio, Inc. No.
1,863,477.

Method of reducing fading. A com-
bination of a vertical antenna and a hori-
zontal doublet, and means of alternately
connecting the power amplifier to these
antennae. L. C. Young, assigned to
Wired Radio. No. 1,863,518.

Two-way radio signalling system. A
heterodyne system for simultaneously
operating a transmitter and receiver.
L. L. Smith and C. H. Moore, Glasgow,
Ky. No. 1,864,498.

Multiplex system. Tubes using two
grids, one for oscillation and the other
for modulation. W. Brueckel, assigned
to G. E. Co. No. 1,863,829.

Fading elimination. A method of re-
ceiving signal oscillations by a diversity
system. H. O. Peterson, RCA. No.
1,863,695.

Combination radio and electric phono-

graph receiver. Individual volume con-
trols for the radio and phonograph por-

R. L.
to Grigsby-Grunow

tions, change-over switches, etc.
Maurer, assigned
Co. No. 1,863,909.

Transmitting system. A means for
preventing impedance variations in the
antenna circuit from affecting the fre-
quency of oscillations, comprising an
additional screening electrode interposed
between the anode and control electrode
of both amplifier and oscillator tubes,
and means for maintaining this electrode
at a positive potential with respect to the
cathodes. [. F. Byrnes, assigned to
G. E. Co. No. 1,857,137.

Multiplex system. A method of con-
necting several receivers to a common
antenna by means of proper impedances.

Louis Cohen, Washington, D. C. No.
1,857,359.
Signal level raiser. Simultaneously

increasing field strength of several chan-
nels and properly feeding signals to
radio receiver in proper phase. Bowden
Washington and Wilson Aull. No.
1,856,009.

Bias circuit. Resistance bias system
in which the grid potential bears a defi-
nite relation to the total potential de-
veloped across resistor system. E. Zep-
ler, Telefunken. No. 1,855,375.

Keying circuit. Method of shorting
part of screen-grid biasing resistance to
affect keying a transmitterr R, M
Blair, Crosley Radio. No. 1,855,509

Grid suppressor. A method of using
an iron core inductance in series with
the grid and the tuned circuit for sup-
pressing oscillation. Wilson Aull, Jr.,
Astoria, N. Y. No. 1,851,078.

Compensating system. A compensat-
ing network connected with the antenna
network in the input of a radio receiver.
A method of rendering the antenna net-
work less effective as the compensating
network 1s rendered more effective,
while maintaining, unchanged, the fre-
quency characteristic over the tuning
range. Virgil M. Graham, assigned to
Stromberg-Carlson Tel. Mfg. Co. No.
1,851,387.

Directional antenna. A directional
antenna system for use in wireless sig-
nalling, comprising (n + 1) groups of
antenna, where n = 2 or more, the sum
in effective heighth in successive an-
tenna groups being proportional to the
numbers of the series shown on cut.

ILeon Bouthillon, Paris, France. No.
1,863,741,
—
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Electron discharge device. Control

electrode comprising a coiled vitreous
member coated with alkali metal, one
end of the coiled member being designed
to receive light, to thereby control the
current flow between cathode and anode.
Albert W. Hull, assigned to G. E. Co.
No. 1,851,706.
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