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A UNIQUE MATERIAL
WITH WHICH TO WORK

In the fields of radio and electronics, "dag"'*
Brand colloidal graphite when dispersed in
This is true
particularly in cases where coatings are desired

water is proving of great value.

which are electrically conductive, homogeneous,
chemically inert and photo-electrically poor.

These characteristics have been utilized to
produce coatings (1) for resistance strips in
volume and tone controls; (2) on the grids of
radio tubes to retard secondary emission; (3) on
the interior of the glass envelopes of various
cathode ray tubes as a ray focusing anode
material. Technical Bulletins No. All, C3I and
Digi give in detail information concerning the
above applications. We will be glad to forward
you copies of these Bulletins gratis on request.
Our Research Department is ready and eager
to cooperate in any problems which you feel
might be aided by the use of colloidal graphite.

#Reo. U. S. Par. OIf.

MAY, 1935

|

SHAREPROL

%’7/0‘2‘//!4/!&'! PROVES
Sconomy Factor

HUNDREDS of America’s leading manufaccurers have
convinced themselves that Shakeproof's locking
principle is an important means for cutting costs. Time
has shown that this positive method for holding nuts and
screws absolutely tight keeps customer complaints to a
minimum —results in less returned goods and definitely
reduces servicing and repair work. Vibration cannot harm
a product that is protected with this modern lock washer
for each Shakeproof twisted tooth bites into both nut
and work surfaces, forming a multiple
{ock that won't let go. See it operate on
your own product—put it up against the
most severe tests you can devise. Testing
samples gladly furnished on request—
write today!

SEND FOR NEW CATALOG

Just off the press—our new 1935 catalog tells
you how to solve your locking problems. Also
illustrates and explains other patented Shake-
proof products—a truly valuable book —send for
your frec copy today!

——

SHAKEPR OO F

SHAKEPROO]
Lock Washer Company

Distributors of Shakeproof Products
Manufactured by Wlinois Tool Works

2509 N. Keeler Ave. Chicago, Ill.

Tyoe 20. Locking
Terminals

Type 11.
External

Type 15.

Intemal Countersunk

U. S. Pat. 1,419,5664—1,604,122—1,697,954—1,782,387—Other Pat. Pending—Farcign Pat.
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Radio Transmitter

The Western Electric Company uses ISOLANTITE insu-
lation in the radio frequency circuits of Model 14-A
Transmitter — an excellent example of the manner in
which ISOLANTITE can be adapted to the mechanical
refinement of modern radio transmitters. Your equip-
ment can be improved with ISOLANTITE insulation.

Isolantite Inec.

FACTORY at BELLEVILLE, New Jersey
NEW YORK SALES OFFICE: 233 BROADWAY
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EDITORIAL

TELEVISION — I
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THE STATEMENT ON TELEVISION, by David
Sarnoff, DPresident, Radio Corporation of
America, made at the annual meeting of
RCA stockholders, should be of particu-
lar significance to everyone in the radio field.
The statement is significaut Dbecause the
action to be taken by the Radio Corpora-
tion will serve as a definite security against
premature establishient of television ser-
vices, and against exploitation.

Portions of Mr. Sarnoff’s statement will
bear quoting. The italics are ours:

“Our laboratory efforts have been guided
by the principle that ‘the commercial ap-
plication of such a service could he achieved
only through a system of high-definition
television which would make the images of
objects transmitted clearly recognizable to
observers. The results obtained by RCA
in laboratory experiments go beyond the
standards accepted for the inaunguration of
experimental television service in LEurope.
We believe we are further advanced scien-
tifically in this field than any other country
in the world.

“In the sense that the laboratory has sup-
plied us with the basic means of lifting the
curtain of space from scenes and activities
at a distance, it may be said that television
is here. But as a system of sight transmis-
sion and reception, comparable in coverage
and service to the present nation-wide sys-
tem of sound broadcasting, television is not
here, nor around the corner. The all-im-
portant step that must now be taken is to
bring the research results of the scientists
and engineers out of the laboratory and into
the field.

“Because of the technical and commercial
problems which the art faces, this system
must be built in progressive and evolution-

ary stages.
“‘Considering these factors and the prog-
ress already made . . . the management has

formulated and adopted the following three-
point plan:

“l. Establish the first modern television
transmitting station in the United States, in-
corporating the highest standards of the art.
This station will be located in a suitable cen-
ter of population. . . .

“2. Manufacture a limited number of
television receiving sets. These will be
placed at strategic points of observation in
order that the RCA television system may
he tested, modified and improved under
actual service conditions,

“3. Develop an experimental’ program
service with the necessary studio technique
to determine the most acceptable form of
felevision programs.

“Through this three-point plan of field
demonstration we shall seek to determine
from the practical experience thus obtained,
the technical and program requirements of
a regular television service for the home.

“It will take from twelve to fifteen months
to build and erect the experimental televi-
sion transmitter, to manufacture the observa-
tion receivers and to commence the transmis-
sion of test programs.

“Our research and technical progress may
be judged by the fact that upon a labora-
tory hasis we have produced a 343-line pic-
ture. . . . These advances enable the recep-
tion, over limited distances, of relatively
clear images whose size has been increased
without loss of definition.

“Important as it is from the standpoint of
public policy to develop a system of televi-
sion . . . premature standardization would
freeze the art. It would prevent the free
play of technical development and retard the
day when television could become a mem-
ber in full standing of the radio family.
Clearly, the first stage of television is field
demonstration by which the basis may be
set for technical standards.”

One of the problems to be faced is “the
fact that if the new art of television is to
make the required technical progress, there
will be rapid obsolescence of both television
transmitters and television receivers.”

And thus is the future of television at
least temporarily safeguarded. Mr. Sarnoff
has definitely set a mark on the technicali-
ties and the standards of service which must
be met. Anything short of this mark will
bé doomed to failure.

RADIO ENGINEERING
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THE Group Subscription Plan for Rapio
ENGINEERING enables a group of engineers or
department heads to subscribe at one-half the
usual yearly rate.

The regular individual rate is $2.00 a year. In
groups of 4 or more, the subscription rate is
$1.00 a year. (In Canada and foreign coun-
tries, $2.00.)

The engineering departments of hundreds of
manufacturers in the radio and allied industries
have used this Group Plan for years, in renew-

ing their subscriptions to Rapio ENGINEERING.

Each subscriber should print his name and ad-
dress clearly and state his occupation—whether
an executive, engineer, department head, plant
superintendent, or foreman, etc.

Remember this Group Plan
when Your Subscription Expires

(Radio Engineering)

BRYAN DAVIS PUBLISHING CO., Inc.

19 East 47th Street, New York, N. Y.
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Heres a"Troupe”l’ y

that Wows Em/

Four husky boys, these, that have been
on most of the world’s best circuits.
Fathered by old man Radiohm himself,
he and his three sons Kid Suppressor,
Kid Resistor and the new member of
the team, Big Bov Sound Projection
Control, are in the spot light of popu-
larity with servicemen and experi-
mentors everywhere.

How these boys can work! Tt’s a pleas-
ure to watch ’em — smooth, efficient,
noiseless and cach performance as reli-
able as the next.

NOTL: Mr. Trouble Shooter . . stock
up with Centralab Replacement parts
. the cheapest in the long run.

Centralab

Division of Globe-Union Mfg. Co., Milwaukee

Centralab

RADIOHMS
SUPPRESSORS
RESISTORS

.---------m
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SAFETY

Checked... and
Double-checked

Two receipts—one on pick-up and another on de-
livery — are the Railway Express guarantees of
careful handling and prompt delivery to the right
party of anything you wish to ship. Shipments
speed along —always in the care of one nation-wide
responsible organization — under a hand-to-hand
system of signatures, which establishes a definite
and continuous record of their progress every mile
and minute of their journey. Passenger train speed
throughout. Low rates. Pick-up and delivery in all
important cities and towns, at no extra charge.

For service or information telephone the near-
est Railway Express Agent.

The best there is in transportation
SERVING THE NATION FOR 96 YEARS

RAI LWAY EXPRESS

AGENCY INC.
NATION-WIDE RAIL-AIR SERVICE
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RECEIVER BAND-WIDTH
AND BACKGROUND NOISE

By C. B. AIKEN and G. C. PORTER

THE INTEREST 1N high-fidelity broad-
casting has called forth many commnients
on the problems associated with the
radio transmission and reception of a
wide band of frequencies. These dis-
cussions have pointed out that an in-
crease in the background noise is in-
evitable when the width of the fre-
quency band selected by the receiver is
enlarged. but there does not seem to
have been any quantitative realization
of the seriousness of this effect. It
might be casually supposed that, if the
received band is doubled, the apparent
noise level would increase about 3 db.
since the noise energy brought in should
be doubled. However, it is by no means
simply a matter of energy, as the high-
frequency components of noise may be
very much more troublesome, from the
standpoint of the listener, than the low-
frequency components; and, hence,
when we double the band-width, the
noise level may seem to increase by a
large amount. An experimental study
has heen made of this important effect,
and it has been found that conditions
are worse than had been expected. The
results of this study are given in the
present paper.

EXPERIMENTAL SET-UP

Fig. 1 shows a block schematic of the
experimental set-up which was em-

MAY, 1935

ployed. This arrangement included a
radio-receiving system the band-width
of which could be adjusted by low-pass
filters located in the audio-frequency
output. A modulated signal was sup-
plied to the input of the receiver, to-
gether with an adjustable amount of
high-frequency noise. The mnoise was
derived from a train of broad-band.
radio-frequency amplifiers connected in
cascade, and was due to thermal agita-
tion in the input circuits of the first
amplifier. Noise of this type is uni-
formly distributed over the received
band and is quite similar in character to

BELL TELEPHONE LABORATORIES

the more or less steady ‘“hissing” and
“frying” noises which are heard in
broadcast receivers. It was believed to
e more generally satisfactory for a test
of this kind than any other type of noise
which might have been used.

OVERALL CHARACTERISTICS

The overall characteristics of the re-
ceiving system are shown in Fig. 2.
These include the radio receiver, the
audio amplifiers and the low-pass filtets.
The transmission characteristic of the
transmitter was very nearly flat over
the frequency range employed and was,

RADIO
REPRODUCER AMPLIFIER TRANSMITTER
TwOo UNIT AMPLIFIER RADIO
LOUDSPEAKER FILTER RECEIVER
R.F. R.F. BUFFER
AMPLIFIER AMPLIFIER AMPLIFIER

Fig. |. Block schematic of circuits used in the study of background noise.
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Fig. 2. Overall fidelity characteristics of receiving systems and low-pass filters.

in fact, better than that of the phono-
graph record from which the program
was derived. The upper curve on the
right shows the characteristics obtained
at “full band,” that is, without any of
the low-pass filters cut in; while the
other three curves are those obtained
when one or the other of the three low-
pass filters is in circuit. The cut-off
frequencies of the filters may be taken
as 3500, 5000 and 7000 cycles, while on
the same basis the cut-off of the full
band may be taken as 7500 cycles.

Two loudspeakers, the Western Elec-
tric 595B and 596A, were used. The
first is a dynamic unit for the lower fre-
quencies and the second a small horn
for the higher frequencies. These were
fed through appropriate filters and the
two together were capable of reproduc-
ing frequencies from 60 to 10,000 cycles
per second.

THE OBSERVERS

In order that reliable averages might
be obtained, twenty observers werc
used in making listening tests. This
group comprised sixteen men and four
wonen, none of whom had any obvi-
ous defects in hearing. Audiograms
were taken of twelve members of this
group and it was found, as might be
expected of adults chosen at random,
that some had deficient sensitivity at
high frequencies.

In order to give an idea of the audi-
tory characteristics of the twelve meas-
ured observers Table T has been com-
piled. The figures represent the num-
ber of observers having a given hearing
loss or gain, in the best car, at each
frequency. Data are given only for the
best ear of each observer since it is
inevitably the one used in making judg-
ments.

FIRST TEST

As the first test there was determined
the setting of the attenuator, in the
noise-supply circuit, at which the ther-
mal noise could just be detected by the
obhserver above a very faint background

Page 8

noise which was present in the system.
The absolute values of the attenuator
readings have no significance, but it is
the difference between the readings for
various band-widths that is of interest.
The ohserver was placed in every case
about 12 feet from the loudspeaker.
The audio-amplifier gain was 6 b
above that used in the next test, which
is described below.

The results of this first test are indi-
cated in Table IL. It will be observed
that when a 3500-cvcle band was em-
ploved the noise had to be 5 db louder,
on the average, than when a 7000-cycle
band was employed. This figure is only
2 db greater than that which would be
predicated on a straight energy ratio
basis.

The effect of changing the band-
width from 3500 cycles to 7000 cycles
can be calculated, using the data on the
“average” ear and assuming that the
noise energy per cycle is uniform at
all frequencies. The result of such a
calculation shows that the threshold of
audibility should be changed by about
3 db* The identity of this figure with
that obtained from considerations of
energy alone could not, of course, have
been predicated. In fact, were the band
to be doubled in another part of the
range, ie, changed from, say, 1000
cycles to 2000 cycles, a figure different
from 3 db would result from theoretical
calculations.

The difference between the experi-

"This has been pointed out by Mr. J. C. Stein-
berg.

mentally determined value and the the- -
oretical value which appears in the
present case may be due to either or
both of two causes. It will be noted
irom Table I that those observers whose
ears were: measured possessed consider-
ably less sensitivity, on the average,
at 4096 cycles than at 8192 cycles. This
tact would be expected to make the fre-
quencies in the neighborhood of 7000
cycles seem abnormally important to
then. Since these people represent a
fairly tvpical adult group, this result is
of some importance.

The second factor which may con-
tribute to the 5-db figure is that a cer-
tain amount of street noise was audible
through the closed windows of the room
in which the observations were made.
This noise undoubtedly exercised the
same type of masking effect as did the
musical program used in the remaining
tests.

SECOND TEST

The next test involved the determina-
tion of the minimum audible noise level
in the presence of a musical program.
Adjustments were made so that the loud-
est passage of the program gave a vol-
ume level, as measured at the amplifier
output, of + 14 db (referred to 6 milli-
watts). A musical selection of prac-
tically constant level was employed in
order that conditions might be as uni-
form as possible. Had a record contain-
ing considerable level variations been
used, the observer would have made his
determinations during the softest pas-
sages and the results obtained would,
therefore, have been similar to those
shown in Table II.

The results of this test are shown in
Table III. It is seen that the dependence
of the apparent noise background upon
band-width is here very much greater
than in Table II. Reducing the band-
width from full range to 7 kec caused
a change of 1 db in spite of the slight
difference between the two right-hand
curves of Fig. 2. A change from full
range to 5-kc cutoff caused a change of
4 db, and from full range to 3.5 kc re-
sulted in the surprisingly large change
of 18 db in threshold noise level. It is
evident that the lower frequency com-

TABLE |
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A IS
+10
+ 5

0
' ¢
—I10
—15
—20
25
—30

N O —

4
5
3

e |

512 1024 2048 109 8192
1

— O\ —
[FRTTE
—— I e R
——N e
N e

www americanradiohistorv com

RADIO ENGINEERING



www.americanradiohistory.com

Observer 2 3 4
Full Band 58 72 66
7000 o 60 70 68
5000 54 64 68
3500 52 60 60
Full Band ... 54 52 66 62
7000 52 52 &4 64
5000 50 3% 62 64
3500 2 44 46
Full Band 20 20 2
7000 000 16 15 185 16
5000 15 12 18.5 14
3500 12 12 17 12
Full Band 20 20 2 22
7000 oo 14 15 18 14
5000 12 13 17 12
3500 8 10 16 10

TABLE 1l
5 6 7 8 9 10 11 12 13
8 6 6 6 70 72 8 64
% 6 6 6 0 72 0 64
54 6 8 S8 68 70 62 66 62
52 58 34 56 6 6 6 64 60
TABLE Il
54 56 8 6 8 64 64 36 60
52 5 8 S8 38 64 64 54 58
@ 54 54 B 56 6 60 52 %6
0 @2 42 40 W 48 42 M 4
TABLE 1V
20 2 220 W™ 20 2 2 20 2%
16 18 18 18 18 18 17 19 185
15 17 16 U 17 16 16 17 18
1 16 12 16 15 14 15 14 18

TABLE V

20 2 20 20 20 2 20 20 20
4 18 17 16

=

3P

25883

» i
-
- &
¢ 283
< BE&
15 15 17 18 19 20
64 2] 70 o 72 72 4.9
62 70 72 60 64.8 Bl
62 64 68 64 70 36 623 2.6
62 62 62 62 70 54 59.8 5.1
58 64 60 60 60 52 58.9
8 60 60 60 58 50 58 9
54 58 56 54 38 46 352 37
40 4 4 40 48 34 4.1 17.8
2 20 2 20 20 2 20
18 18 18 18 19 17 17.6 2.4
16 18 18 19 19 16 165 3.5
18 16 16 15 18 15 149 31
20 2 2 2 20 2
14 16 18 18 19 18 165 3.5
14 16 16 16 19 17 15 5.0
14 14 13 12 18 10 12.2 128

ponents of noise are masked, to quite
an appreciable extent, by the music,
while the masking effect on the higher
frequencies is very much less pro:
nounced.

THIRD TEST

In order to show the effect of the
magnitude of the noise itself, runs were
made with the same music volume as
hefore, but with a much higher noise
level, nearly 40 db higher, in fact. The
observer was allowed to listen to the
noise at full band-width, with the music
playing, for a few minutes and then the
band was reduced and the noise level
changed until the observer stated that
the effect was just as unpleasant as be-
fore. Following this, the initial full-
band conditions were restored for a mo-
ment and then the band-width was
changed to 5 kc. Finally, a change from
full band to 3.5 kc was made. The re-
sults are shown in Table IV.

This test is inherently more difficult
than the two which preceded it, since it
is rather hard for the listener to say
just when two different conditions are
equally obnoxious. However, it is felt
that the average values obtained from
20 people are of considerable interest.
With the strong noise level the depen-
dence upon band-width is very much less
marked than when the noise level is
weak. In fact, the results are quite simi-
lar to those obtained in the determination
of the minimum detectable noise in the
absence of a program.

FOURTH TEST

As a fourth step, observations were
made with the same initial noise level
as in the case of the third test, but with
the program level 6 db higher. Both
noise and signal were then quite loud,

MAY, 1935

but there was a greater spread between
the two than before. The results, which
are indicated in Table V. are interme-
diate between those of Tables III and
1V, and show that changing from full
band to 3.5 kc requires a change in
noise level of 13 db to produce an equal
degree of annoyance in the two cases.

CONCLUSIONS

From the results of this investigation,
it is evident that background noise is
sometimes a serious drawback in wide-
band broadcasting. The effect of such
noise varies widely from one set of
conditions to another, but the following
facts have been established.

If the noise level is extremely high,
the damaging effect, from the stand-
point of signal-to-noise ratio, of increas-
ing the band-width from 3500 to 7500
kc is only slightly more serious than
might be expected from energy consid-
erations alone, and is, in fact, about 5
db. Of course it must be realized that
when such high noise levels are encoun-
tered the great majority of set users
would consider the reception to be in-
tolerably bad.

If the noise level is low, as it should
certainly be whenever an effort is made
to employ high-fidelity reception, the
dependence of the signal-to-noise ratio
upon band-width is very much greater.
In the extreme case a change from 3.5
to 7.5 ke will produce as much as 18 dh
change in the threshold audibility level
of the noise.

In many cases the judgment of noise
will be made at moments when the pro-
gram level is well down and then the
masking effect of the program will he
less pronounced. Furthermore, the im-
provement in the quality of the program
will, in some cases, at least, help to
offset the unpleasantness of the in-

www americanradiohistorv com

creased background. There are many
such uncertain factors, but it is un-
doubtedly safe to say that in doubling
the received band-width we require an
increase in field strength for satisfac-
tory reception that is well over 3 db, and
may even be of the order of 8 to 10 db.

TRANSMITTER POWER

This means a good deal in terms of
transmitter power. If the public comes
to enjoy high-fidelity programs even in

_ the presence of considerable noise back-

ground, then perhaps existing powers
will have to be increased by only a few
db. On the other hand, if there develops
a demand for high-fidelity broadcasting
essentially free from extraneous dis-
turbances, then a very considerable in-
crease in broadcasting power is indi-
cated.

One remedy that naturally suggests
itself is predistortion of the radiated
signal. If the higher modulating fre-
quencies are considerably exaggerated
at the transmitter, and if compensation
for this distortion is made at the re-
ceiver, a very marked reduction in the
high-frequency noise will result. How-
ever, the general utility of this proced-
ure may well be doubted, for if we ex-
aggerate frequencies in the range from
5000 to 7000 cycles, then, with the pres-
ent frequency separation between chan-
nels, we greatly increase the interfer-
ence in the adjacent channels. Should
all of the broadcast stations in the coun-
try employ such a system, night-time
interference on all channels would be
very greatly increased, perhaps intoler-
ably so. This being the case, it would
seem that an increase in transmitter
power must accompany the general utili-
zation of high-fidelity broadcasting, if
the noise-free service areas now existing
are to be maintained.
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ANTENNA

By ARTHUR G. MANKE

Engineer

GENERAL HOUSEHOLD UTILITIES CORP,

@ SYSTEM FOR ALL-WAVE RECEIVERS, PROVIDING
MAXIMUM PERFORMANCE IN LOW- AND HIGH-

FREQUENCY BANDS

THE USE OF THE doublet-type antenna
has recently becomie very popular on all-
wave receivers. The reason for this
becomes evident when a short-wave
signal-to-noise ratio test is conducted
in which the doublet is compared with
the usual single-wire antenna in a lo-
cation having a rather high noise level.

Whereas a doublet of the type shown
in Fig. 1 is a very desirable antenna

> 100’

’
h
i
'
1
'
)
h
i
;

To Receiver

Fig.1

Typical double-doublet, with twisted-pair
line, for all.wave reception.

for the higher frequency bands, it is a
very short antenna for the lowest fre-
quency band, especially when used as
a doublet for reception in all bands.
This difficulty should preferably be cor-
rected—at least to the extent that it is
cconomically feasible—in the hand
switch of the receiver, so as to utilize
in the most efficient manner the entjre
length of wire used in the doublet an-
tenna. A method of switching the douh-
let antenna which improves its overall
cifectiveness is described in the follow-
ing paragraphs.

DOUBLET EFFICIENCY

A four-band receiver is capable of
covering a frequency range of .140 to
18.0 megacycles, or possibly the four
ranges may be used to cover the fre-
quency range of .54 to 25 megacycles.
In either case the short doublet-type
antenna, which makes an efficient and
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desirable antenna for the highest fre-
quency range, may, in many locations,
be sufficiently inadequate as an antenna
as to cause a noticeable increase in the
hiss level of the receiver when receiving
signals on the lowest frequency band.
Also, when the antenna circuit is ar-
ranged as shown in Fig. 2, which is
common practice on the majority of
receivers today, the primary of the an-
tenna coil is shunted hy an appreciable
capacity existing between the twisted
pair of lead-in wires. This capacity is in
the order of 5000 numfd for the usual
one hundred feet of twisted pair com-
monly used to connect the doublet to the
receiver.  Although this 3000 mmifd
does not act like a concentrated capacity,
it is sufficient when shunted across the
usual high-impedance primary of the
lowest frequency band, to result in a
further decrease in input signal at the
grid of the first tube, thereby necessi-
tating additional amplification in the
receiver, when operating on the lowest
frequency band.

.There is another effect which con-
tributes to reduction of imput at the
grid of the first tube when the doublet
is used as shown in Fig. 2. This is the
detuning effect of the high capacity
doublet. In production the receiver is
aligned on the lowest frequency band
with the standard dummy antenna of

200 mmfd, which approximates the
capacity of an average single-wire an-
tenna. \Vhen the doublet is used as
shown in Fig. 2, the antenna coil does
not track as perfectly as it would when
used with an antenna having a capacity
close to 200 mmfd. The extent of the
mis-alignment due to the high-capacity
doublet is of course largely dependent
upon the design of the antenna coil.

CHANGING EFFECTIVE LENGTH

The conditions mentioned can be ap-
preciably improved if the doublet is
used as a single-wire antenna, thereby
adding the twisted portion to the effec-
tive length of the aerial for the lowest
frequency band. That is, the antenna
circuit is changed so that both sides of
the doublet act as individual wires con-
nected to the high side of the antenna
coil primary. Due to the resonant im-
pedance of the twisted pair, many of
the conmmercial doublet antenna kits
provide one hundred feet of twisted
pair, and in cases where this length is
added to that of the horizontal portion
of the doublet, there is a very appreci-
able increase in the effective length of
the antenna when it is changed from a
doublet to a single-wire type by the
switching mechanism in the band switch.

The necessity of an aerial which is
longer than the ordinary doublet for
receiving signals on the lowest fre-
quency band can easily be demonstrated
in any location where the noise level
is not too high. When a relatively weak
station is tuned in using a short an-
tenna, the receiver noise is usually
noticeable in the background. This is
because the receiver is operating near
its maximum sensitivity and under this

Ant Gnd.
I ———
Typical antenna
band-switching  cir-
cuit as used in all- .
‘wave receivers, F/.9'- 2

www americanradiohistorv com

RADIO ENGINEERING



www.americanradiohistory.com

prs

.

WITCHING

condition, receiver noise is evident
unless the particular receiver is very
poor in sensitivity or has a very lim-
itecd high-frequency response. Now if
the length of the aerial is increased ap-
preciably. and all portions of the aerial
are exposed to the signal, then the
longer aerial will produce a larger sig-
nal across the input terminals of the
recciver and thereby reduce the sensi-
tivity required to produce a given audio
output.

THE SWITCHING SYSTEM

A\ simple and inexpensive method of
utilizing the doublet to the fullest ex-
tent on the high-frequency bands and
then switching it to act as a single-wire
antenna on the lowest frequency band,
is shown in the schematic of Fig. 3.
The switch is shown in position No. 1,
which is the highest frequency band.
The four terminals, *J,” “A,” “D” and
“GRD” are arranged in a convenient
manner on a terminal strip. A jumper
connection is provided and is placed
from “J7 to "A” when a doublet is used.
The doublet is connected to terminals
“D™ and "A” and the ground wire to
the terminal marked “GRD.” There are,
of course, many different ways of ac-
complishing the same doublet connec-
tions, and since this method is as eco-
nomical as any other switching system
the writer has used, it will be described
in detail.

An inspection of the diagram shown
in Fig. 3 will reveal how both sides of
the doublet are connected directly to
each primary for switch positions 1. 2
and 3. However, for switch position
No. 4. hoth sides of the doublet are con-
nected to the high-potential side of
the antenna-coil primary, thereby con-
verting the doublet into an effective
single-wire antenna of a length equal
to the lead-in plus the horizontal por-

tion. This is accomplished when wiper
lug “D” makes contact with switch

contact 4. This switch contact is al-

ways connected to terminal “J” of the
terminal board and for the case where
the doublet is used the "J” terminal is
connected to “A” Dby means of the
jumper.

It is important to note that the doub-
let is provided with a leakage path to
ground for static charges on each of
the high-frequency bands. This leak-
age path occurs through the lower fre-
quency primary to ground, yet neither
side of the doublet is at ground poten-
tial for high-frequency currents.
RESONANT FREQUENCIES

When the switch is in position 2, 3,
or 4, there are higher frequency pri-
maries connected to the antenna or
doublet. This, however, does not cause
any interference, since the secondary
and its associated trimmer of any of
the higher {requency coils cannot tune
to an operating frequency which falls
in the lower frequency band. The rea-
son for this is readily explained by
considering the total minimum capacity
of the tuning condenser plus the addi-
tional capacity of the switch and wiring.
When these capacities are removed
from the higher frequency secondary by
the process of changing bands, this sec-
ondary with its associated trimmer will
be resonant to a frequency considerably
higher than that of the adjacent lower
frequency coil with tuning condenser at
mininmum, unless an  unusually large
overlap in range occurs between the two
hands.

There is another possible interference
consideration due to the presence of the
unused primaries of higher frequency
coils, and this is the natural period of
these coils. However, with coils of good
design, the natural period of any pri-
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Fig.3

The switching system
described in the ac-
companying article.
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Fig. 4. |lllustration of the switch, modified
for use in the circuit shown in Fig. 3.

mary is higher in frequency than the
band over which it is used and there-
fore this possibility of absorption in-
terference is also eliminated. The ca-
pacity of any of these higher frequency
pimary coils to ground is small, so there
is no appreciable loss of signal due to
the capacity to ground of the unused
coils.

JUMPER CONNECTIONS

In some installations where the lead-in
passes through a location having an ex-
ceptionally high noise level, it is some-
times desirable to retain the doublet con-
nection for all bands. Where this is
preferable, it is readily accomplished by
changing the jumper connection at the
terminal board.

For the case of a single-wire antenna,
the jumper connection at the terminal
hoard is from “D” to “GRD.” By trac-
ing the diagram of Fig. 3 for this
jumper connection, it is seen that the
antenna and ground connections are
made directly to the terminals of the
particular coil in use.

THE SWITCH

The above described switching of
doublet or single-wire antenna can be
accomplished with practically no addi-
tional cost over that of the conventional
switch. A popular switch, with the
proper modification, is shown in Fig. 4.
The lower contacts are used for the pri-
maries and the upper contacts are used
for the secondaries. The wiper arm,
marked “D” in Fig. 3, is the lug riveted
to the movable center portion of the
switch and precedes the regular con-
tact. In the top half this same lug is
provided and is equally useful. In this

case, it follows the regular contact and

is used to short the adiacent lower fre-
quency secondary.
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Compact Class B P-A Unit

By HUBERT L.

Chief Engineer

SHORTT

WHOLESALE RADIO SERVICE CO., INC.

THERE 18 A SPECIFIC demand in the pub-
lic-address field for a 100-watt ampli-
fier, for use at ball parks, college stadia,
airports and other places where sound
intelligence must be conveyed to large
crowds and where a high local noise
level prevails. However, the sound spe-
cialists who sell, install or rent such am-
plifiers do not want to spend more than
$100 for the amplifier unit proper.

Just how and why this arbitrary
scale of a dollar per watt came to be
established no one knows, but if the
large number of letters received by
the writer’s organization is any indi-
cation, it certainly does exist.

When prospective customers with
money to spend want something, a
manufacturer’s sales manager makes
quick representations to his engineers.
When the assignment was handed to
the writer, he made a detailed study of
various amplifier arrangements, spent
several weary months on experimental
designs and finally emerged from the
laboratory with a 100-watt amplifier
that seems to fill the requirements. As
it involves a few unusual features, a
description of it may be of interest.

CLASS B FAVORED

For all-around effectiveness at high
audio levels, the Class B method of am-
plification was found to be best. En-
gineers who wince at the mention of
Class B nwst not let the disastrous re-
sults of early Class B attempts blind
them to the true possibilities of tube
operation in the positive quadrant. We
know now that we did not always. in
the past. satisfy the requisites of Class
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Fig. 2. Circuit of the 100-watt amplifier and power supply.

B; namely, an extremely low resist-
ance, well-regulated plate supply, a
driving source of correct power and
impedance, and proper input and output
transformers.

Class B components simply cost more
than ordinary parts, and there is no
cscaping the fact. Roughly, a satisfac-
tory input transformer for low-power
Class A Prime costs about 40 cents; a
corresponding transformer for Class B
about $1.25. Class B has a poor repu-
tation in some quarters merely because
many engineers and manufacturers of
sound equipment have refused to ac-
knowledge this price differential and

Fig. I. The 100-
watt output trans-
former, left, com-
pared with a type
30 tube and with a
"mis-rated” 100.-watt
transformer, right.

—

have attempted to use inadequate units
for high-power amplifiers.

Fortunately, the ratio of the cost of
Class B components to power output is
not a linear function, the cost per watt
decreasing as the power output in-
creases. Even so, 100-watt amplifying
transformers for Class B cost plenty,
but no compromise with quality can be
tolerated at this point.

TRANSFORMER CONSIDERATIONS

Two important considerations in
regard to the output transformer must
be observed—its insertion loss and its
leakage reactance. An insertion loss of
2 dh, which is considered acceptabie in
lower power amplifiers, is not accept-
able at a 100-watt level, as this means
we would have to deliver 158 watts into
the primary in order to get 100 watts
into a 500-ohm line. About the lowest
insertion loss we can expect is 1 db,
which means a loss of only 25 watts.

The leakage reactance must be kept‘

very low to prevent dvnatron oscilla-
tion from occurring in the plate circuit.
This is a distressingly common trouble
in Class B amplifiers and is altogether
overlooked by many design engineers.
Some idea of the size of the output
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transformer finally developed for the
desired 100-watt amplifier may be ob-
tained from the illustration of Fig. 1,
which includes a type 30 tube for size
comparison. On tle right is a so-called
100-watt” output transformer used in a
much mis-rated 100-watt amplitier. The
writer would consider this satisfactory
for about 25 watts, but not more. The
real 100-watt transformer, on the left,
measures 7% by 5% by 5 inches and
weighs something like 20 pounds!
TRANSFORMER AND CHOKE RESISTANCE

Since no saving in cost could be ef-
fected in the critical transformers with-
out impairing both the level and the
quality of the output, the situation as
regards the power supply and the tubes
was considered next. Since the plate
current in Class B amplifiers swings
over a large range, the resistance of the
power transformer windings and of the
filter chokes must be very low; other-
wise, the IR drop causes the plate volt-
age to drop, and in turn creates a high
order of distortion. It isn’t practicable
merely to use low resistance, low in-
ductance chokes; the filtering action is
then inadequate and the hum level is
high, so nothing has been gained.

YOLTAGE REGULATION

Examination of the schematic dia-
gram of Fig. 2 will reveal the nature
of the highly successful means of stabil-
izing the output voltage to the unpre-
cedented value of 95 percent regulation.
On the same core with one of the filter
chokes is wound a separate reactor.
which is connected in series with the
primary of a special power transformer.
As the plate current requirements of the
Class B tubes increase, the rising cur-
rent through the choke increases the
core saturation, thus lowering the react-
ance of the supplementary coil. This
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Circuit of the driver amplifier and power supply.

lowered reactance, in turn, boosts the
emf across the primary, which gives
more output in the secondary to the fil-
ter system. Some pretty delicate cal-
culating was done on the respective
values of the filter, reactor and trans-

t B L L w
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o4 y Anen
g ! 1
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T s T w31
g i1 1 o
e CRS§2eP3 8328838
Power Oufput in Wotts
into 500 Ohm Line

Fig. 4. Harmonic content at various levels
into 500-ohm line of the 100-watt amplifier
and 12-watt driver.

former windings, and in actual opera-
tion the automatic control works per-
fectly.
TYPE 59 TUBES USED

Since the cost of the tubes for a 100-

Fig. 5. The Lafayette
100-watt audio ampli-
fier and power unit
for rack mounting.

E— e
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watt audio amplifier may readily be a
liealthy portion of the total. the possibil-
ity of using ordinary receiving type
tubes was investigated. Transmitting
type tubes of suitable power rating
naturally suggested themselves first, but
their cost is high and they require high
plate voltages, with attendant filter
troubles. A push-pull parallel arrange-
ment using eight type 59’s, which are
quite low in cost, was found to be al-
together satisfactory. The tubes need
no grid bias and there is no mess with
separate bias rectifiers or batteries.
The whole 100-watt amplifier, in spite
of its imposing output, is exceedingly
simple and is absolutely frec of “bugs.””

THE DRIVER

The diagram of Fig. 3 shows the
recommended driver, a 12-watt unit
using two 2A3’s in the output. The low
plate impedance of these tubes makes
them ideally suited for the purpose.
Harmonic content and frequency re-
sponse curves are given in Fig. 4. The
technical characteristics of the system
may be stated as follows:

Peak output ................ 180 watts
Maximum output iuto plate

load «ooviivrei s 125 watts
Maximum output into 500-ohm

line «oovvreeeririirenenen 100 watts
Harmonic content, 100-watt

unit only ................ 3 percent
Harmonic content, 100-watt

unit plus recommended 12-

watt driver .......... ... 5 percent

Gain of 100-watt unit only...14.3db
Gain of 100-watt amplifier
plus recommended driver... 95db
Hum level of whole system
—50 db below max. output
Power consumption of whole
SYStEM . ...ieiiiieneiinns 460 watts.

The complete 100-watt amplifier, il-
lustrated in Fig. 5, is designed for either
rack or cabinet mounting. It measures
only 19 by 12 by 10 inches overall, but
its weight is 122 Ibs, which gives some
idea of the amount of iron in it.
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Radio Advances in Germany*

ALTHOUGH No startling changes were
introduced at the last German Radio
Show, the new German receivers are
superior to those of the previous season
in that they possess better ard higher
selectivity as well as extreme ease of
manipulation.  Additional progress is
represented by several universal sets.
An increase in long-range sensitivity
was also attained through the use of
new tubes, the iron-cored coil, and new
insulating materials.

YACUUM TUBES

Numerous sets working on the super-
heterodyne principle came on the
market in Germany during 1933. Vari-
ous difficulties were met with, however,
in trying to have the generation of the
_oscillator  frequency and intermediate
frequency remain uninfluenced by fad-
ing compensation. These difficulties are
said to have heen overcome by the in-
troduction of new tubes in which the
gencration of oscillator frequency, and
the mixing of the incoming high fre-
quency, was totally independent of fad-
ing compensation. This was accomp-
lished through the octode and the new
fading-mixing hexode. Inasmuch as
fading compensation depends upon the
method of rectification used, a practical
solution was reached by the use of the
so-called Dbinode tube. It has Dheen
found, however, that it is preferable not
to combine the rectifying elements in
one glass bull with an audio-frequency
amplifier tube, as is done in the binode,
but instead to have a separate rectifier.
The result has been the so-called duo-
diode, a rectifier tube containing two
anodes but only one common cathode. A
further gap in the series of dc tubes
existed in the lack of a power tube of
2 to 3 watts output. This want has
been filled by the development of a new
output-pentode tube. In view of the
great interest manifested by foreign
countries in the automobile receiver, all
new tubes have also been designed for
filament voltages of 6.3 and 13 volts.

In the way of new tubes, an ac oc-
tode, fading-mixing hexodes for direct
and for alternating current, the new
duo-diode for direct and alternating cur-
rent, and a new dc output pentode have

*Provided by Andrew W. Cruse, Chief, Elec-
trical Division. U. S, Department of Commerce.
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been brought out for the German
market. 1n addition, there are tubes
with several systems united under a
single glass bulb and designed for dc
or ac use, for instance: A universal
screen-grid detector tube combined with
output pentode for one-circuit re-
ceivers: a universal screen-grid detector
tube with diode and output pentode for
two-circuit receivers with reflex con-
nection; a universal tube with mixer,
oscillator, and intermediate-frequency
amplifier tube for superheterodynes:
and a universal tube with high-fre-
quency pentode, screen-grid detector
tube, and output pentode for two-circuit
straight sets.

Among the universal tubes, the fol-
lowing are manufactured exclusively
for sale abroad: High-frequency pen-
todes, a duo-diode, an octode, two types
of output pentodes, and two half-wave
rectifiers.

These new tubes impart to the new
sets markedly stable working qualities,
especially when fading compensation is
desired at the same time, particularly in
superheterodynes.  Some of the new
tubes possess additional desirable fea-
tures, such as high internal resistance
causing only a feeble damping of the
oscillating circuits, thus resulting in
better selectivity.

The sclectivity and long-range sensi-
tivity of the receivers have been further
raised, however, by the employment of
totally new insulating materials, and of
the iron-cored coil.

IRON-CORED COILS

This is a small coil with an iron core.
While the air filling the inner space
of air-cored coils has a permeability of
I, it is about 8 for the iron core of the
new coil.

The iron-cored coil is as a rule used
only for the broadcast-wave range.
With long waves, its advantage over a
good air-cored coil is not great enough
to justify its higher cost. With short
waves, on the other hand, the losses in
the iron core become so large as to off-
set the saving of losses in the winding
and screening.

The core material consists of finely
divided inter-insulated soft-iron parti-
cles. The core is made either by

VICE-CONSUL, BERLIN, GERMANY

applying a coating of iron paste to a
paper ribbon and rolling the paper up
into a spool, or by molding the mass
under high pressure. In the latter case,
the correct pressure must he very ac-
curately maintained, for if it is too low
then the’ individual iron particles are
not spaced close enough to obtain the
required high degree of permeability,
while if the pressure is too high, the
thin insulating skin of the particles is
liable to become injured. with resulting
increased losses.  An advantage of the
iron-cored coil is that it is indifferent
to changes in atmospheric humidity,
temperature, and direct-current loading.
as well as to the frequency of the im-
pressed oscillating current.

INSULATING MATERIALS

The air-cored coil would not have
heen used by the Germans in the long-
wave hand this year if it had not been
possible to find new insulating materi-
als, distinguished by very low losses.
for the coil bodies and the wire insula-
tion. The materials available today for
coil bodies, i.e., “Trolitul,” “Amenit.”
and “Ultra-Calan,” have very low-loss
factors: the loss factor of the Hescho
product “Ultra-Calan” is but one-
fourth of that of “Calan,” which was
the best insulating material last year,
and but one-fifteenth of that of vulcan-
ite. As far as wire insulation is con-
cerned, a material far superior to silk.
wool and varnish is said to have been
found in a special hard paper.

It may be mentioned that all tube
sockets in Germany will probably soon
be made from the new ceramic ma-
terials. As a matter of fact, a large
proportion of the tube sockets now used
in German radio receivers already con-
sist of them.

CONDENSER INSULATION

These new materials are now also
used for insulation in variable condens-
ers, while entirely new materials have
been evolved for the dielectrics, namely
“Condensa C” and “Kerafar.” These
new materials combine a very low-loss
factor with a dielectric constant as high
as 80. What this means can best be
grasped by a comparison with mica.
which has a dielectric constant of but &
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@ DETAILED REVIEW OF RECEIVER TRENDS IN GER-
MANY, TOGETHER WITH DATA ON ENGINEER-
ING DESIGN AND NEW MATERIALS AND COM-
PONENTS BEINGPUTTOUSEIN HOME RECEIVERS.

to 10. Even this, however, is ot the
most important gain, which is rather
to be found in the extraordinarily high
mechanical strength of “Condensa” and
“Kerafar.” This latter fact is reflected
by the great simplification of assembly
and increased dependability of operation
of the condensers. These new dielec-
trics are principally used in block con-
densers, the silver covering being fused
on the small plates, which are then
bedded in trays, usually of “Ultra-
Calan.” Variable condensers with fixed
dielectric elements made from the new
materials, however, are also in use.

The importance of the new conden-
sers in modern German radio-receiver
construction is particularly marked in
superheterodynes and in straight receiv-
crs with band-pass filters.

SHORT-WAVE RECEPTION

The new German insulating and di-
electric materials have greatly improved
short-wave reception and it has been
possible to obtain excellent short-wave
reception, even with the new one-circuit
sets, something which was quite impos-
sible even last year. In the super-
heterodynes, short-wave reception has
also been bettered by the new tubes.
The quality of short-wave reception has
in general been raised in all German
sets this year, although they are still be-
hind standard American all-wave sets
in this respect.

TONE CONTROL

Almost all of the new German radio
receivers have been improved as far as
the ease of handling is concerned. As
an example, tone control of different
types has been embodied in two-tube,
one-circuit sets, frequently by the use
of the differential condenser for this
purpose. The radio listener is mno
longer compelled to use the reflex cir-
cuit for regulating the sound volume,
which he can leave set at the receiver’s
sufficiently selective point. A further
- gain achieved is the possibility of ob-
taining low volume even with very
strong input—something impossible in
German sets during the past vears.

TUNING SCALES

Although the Anterican airplane dial
has not made its appearance in German
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radio sets, great improvements have
been made in the tuning scales, particu-
larly in the way of clearer arrangement.
The station names are arranged either
alphabetically, as in the A.B.C. scale, or
by countries, as in the land scale, or
else by nations. In this connection, an
interesting feature has heen introduced
by a certain manufacturer whereby only
the stations of the sought country are
heard upon rotating the scale. Another
improvement, from the German view-
point, is a synchronous scale which only
shows the station names, while the
wavelengths appear on a separate scale.
A further novelty is tlie cine-scale, in
which the name of the station is
projected in large and clearly legible
letters on a ground-glass screen by a
small projector built into tlie receiver.
An interesting aid in turning the tuning
scale has been created in the shape of
the flywheel (gyroscopic) scale. In this
device, the scale shaft is connected with
a flywheel, to which it only is necessary
to impart a light impetus to cause it
to continue turning the scale and save
the tiresome operation of rotating the
scale by hand.

ONE-CIRCUIT SETS

Among the one-circuit sets, the Peo-
ple’s Set (Volksempfaenger) occupies
a prominent position. Interest in this
set, costing about $31, has been very
pronounced, so that the eighth and ninth
iundred thousand are now to be built.
This model is available in three basic
types, one for ac, one for dc, and one
for battery operation with anode-cur-
rent saving connection. Its perform-
ance, however, cannot be compared with
that of the average American “midget”
set.

Most of the German one-circuit sets
have a built-in blocking circuit, some
of them even for a range of wave-
lengths extending from 200 to 2,000
meters. A few of the one-circuit sets
are equipped with iron-cored coils. The
“Aero-pilot” by Ehrich & Graetz has a
loudspeaker of fivefold efficiency giv-
ing large and undistorted sound output.
Almost all new one-circuit sets are,
moreover, provided with a very strong
output tube of 9 watts anode dissipa-
tion.

A remarkable specimen of one-circuit
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receivers is the Lumophon “Markgraf,”
which must be classified as a two-tube,
two-circuit receiver of the reflex type
except that the input circuit cannot be
tuned, with the result that one variable
condenser is eliminated. In conse-
quence, the selectivity and long-range
sensitivity are lower than with the cor-
responding two-circuit set, although the
receiver is superior in that respect to
the usual one-circuit sets. The con-
nection employed also offers the possi-
bility of calibrating the set, without the
calibration being affected by an altered
antenna coupling.

TWO-CIRCUIT SETS

The German two-tube sets are of the
reflex type, inasmuch as the first tube
is used twice. The first tube is either a
high-frequency pentode or a hexode, but
some sets have a duo-diode in addition.

If there is no duo-diode tube, the
high-frequency input from the antenna
is taken to the first tube via a tuning
circuit; the amplified high frequency
then passes to a second tuning circuit
and thence returns to the first tube to be
rectified, the rectified audio-voltage be-
ing conducted to the output tube. Where
a duo-diode is provided, the amplified
high frequency passes from the second
tuning circuit into the duo-diode, in
which it is rectified. The audio-fre-
quency voltage thus obtained is returned
tc the first tube and thence passes to
the output tube. Both connections have
equal selectivity and long-range sensi-
tivity; the system containing the duo-
diode may, however, be more severely
loaded, so that there is always a very
clear reception even from a very pow-
erful broadcast station.

Two German sets deserve special
mention since they depart from the
customary, namely, the “Rienzi” by
Nora and the “Trixor” by Koerting.
Both sets have so-called electron coup-
ling which is characterized by readily
lending itself to giving especially good
selectivity. In the Nora set, the re-
generation is not manually controlled.
so that the handling of the set is simple
all the way through. In the Koerting
set, the regeneration is adjusted manu-
ally, but this is easily done because the
regeneration does not affect the wave
setting or adjustment of the tuning
scale for a station, as is the case with
most other methods of connection.

FOUR-TUBE, THREE-CIRCUIT SETS

The new German four-tube, three-cir-
cuit sets have the same selectivity as
last year’s three-tube superheterodynes,
but possess higher long-range sensitiv-
ity. They are mostly equipped with
waveband filters, as is also the case
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with some one-tube, two-circuit sets.
The good selectivity is due to the pres-
ence of these filters.

SUPERHETERODYNES

The number of German superhetero-
dynes shows an extraordinary increase
this year. A wholly new creation is the
three-tube reflex super, in which the
tubes are also repeatedly utilized. Here,
also, sets with and without duo-diodes
are on the market. The three-tube re-
flex super works partly with the new
fading-mixing hexode tube, or with the
new octode as a mixing tube. Either
tube gives practically the same per-
formance. German receivers equipped
with the duo-diode are, however, some-
what superior to those without duo-
diode because of the better fading com-
pensation obtainable with them.

Most of the three-tube superhetero-
dynes are also arranged for short-wave
reception. In all of these sets, special
measures, consisting in particular in
built-in absorption wave traps and in
correct choice of the intermediate-fre-
quency, take care of suppressing the
generation of whistling sounds in to-
tating the tuning knob. Short-wave re-
ception with the new three-tube super-
heterodynes is regarded as ideal by
German radio engineers,

The German four-tube superhets rep-
resent peak products of the domestic
radio industry. All of them contain a
high-grade arrangement for eliminating
fading and for suppressing noise in
turning the tuning scale from one sta-
tion to the next. This device is known
in Germany by the designation of
“crack killer.” Visual tuning adjust-
ment is provided in many of these re-
ceivers, whereby the station can be ac-
curately set by eye when it would not
always be possible to do so by ear.

Most of these sets are also equipped for
short-wave reception.

A feature of interest in the “Ideal
4W9” is that it has two band filters,
each consisting of three single circuits.
This arrangement gives markedly good
reproduction of high and low notes,
coupled with excellent selectivity. In
addition, there is provided a device for
broadening the band width of the filter
when strong stations are being received
without interference from feeble sta-
tions, so that the high notes get through
particularly well and reproduction be-
comes very natural. The same arrange-
ment is found in the Stassfurt five-tube
“Imperial 64" super, which is consid-
ered by many to be the hest German
radio set.

FIVE-TUBE SUPERHETERODYNES

These superheterodynes are all
equipped with visual tuning adjustment
and many other valuable features.
Among them, the “Imperial 64,” be-
sides having the above-mentioned band-
broadening device, is conspicuous by
the provision of two loudspeakers incor-
porated in the cabinet and specially con-
structed, respectively, for high and low
notes, with consequent perfect repro-
duction of high as well as low notes.

BATTERY AND SPECIAL SETS

Battery sets are built bv Brandt,
Nora, and Orwin. Brandt has brought
out a one-circuit set with short-wave
reception. The Nora firm produces,
among others, a four-tube, two-circuit
set of entirely modern design with a
connection which makes spare use of
the anode battery. Orwin builds a two-
circuit set with iron-cored coils and an
anode-current economizing Class B
amplifier.

Among special receivers are several
Telefunken products. One of these is

the “Kamerad,” a high-grade special
superheterodyne for collective recep-
tion. Two others are a special super-
heterodyne ior short-wave reception,
and the new car-receiver, which is a
four-tube superheterodyne with recti-
tier for generating the anode voltage
from the starter battery.

LOUDSPEAKERS

In the loudspeaker field, several items
are worthy of notice. Koerting has
brought out the “Maximus Minor,” a
moving-coil loudspeaker of sixfold effi-
ciency and a capacity of 12 watts. Tele-
funken, Grassmann, and Lenzola make
loudspeakers with non-deflecting conical
diaphragm, which does not give off oc-
tave tones with large sound volume. In
permanent-magnet moving-coil  loud-
speakers the German radio industry
now makes use of the excellent Qerstit
iron, which results in higher loading
and better efficiency. "A wholly new
loudspeaker for ‘speechi transmission
over great distances has been brought
out by Eugen Beyer. This is a horn-
type instrument in which an emergent
stream of compressed air is modulated
by a tube in accordance with the rhythm
of speech. This design has the ad-
vantage of rendering the tones uni-
formly audible, laterally of the loud-
speaker as well as perpendicularly to it.

AMPLIFIERS

In the amplifier field therc are several
new Class B amplifiers for up to 20
watts by Telefunken and a new dc push-
pull output stage of 4.5 or 9 watts out-
put by Koerting, which is remarkable
for ease of handling and consumes only
75 watts. The same firm manufactures,
in addition to its remaining large line
of amplifiers, a new and inexpensive
three-stage amplifier designed for uni-
versal use.

TENTH ANNUAL IRE CONVENTION
THE TENTH ANNUAL CONVENTION of the
Institute of Radio Engineers will be held
at the Hotel Statler in Detroit on the
first, second and third of July.

This year a booth show rather than
a room show will be held. It was de-
cided to do this because of the large
number of requests for that type of
exhibition. Booths will be assigned in
the order in which contracts are re-
ceived.

An exceptionally interesting series of
technical papers are anticipated at this
convention.

L ]

LINE NOISES IN UNIVERSALS
IN THE DESIGN of the small ac-dc re-
ceivers, engineers often miss a point
in regard to the elimination of line
noises.

Practically all sets of this type use no
direct ground connection: thus the ca-
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pacity or direct ground through the line
places the noise voltage in series with
the signal voltage.

This point may not be so evident
when universal receivers are operated
in localities where large signal voltages
are available, but in localities having
low signal voltages and/or high noise
levels, the situation becomes serious.

Tests indicate that about 75 percent
of the noise induced in a universal-type
receiver may be eliminated by the in-
troduction of a suitable r-f choke in
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series with the signal input circuit and
the supply circuit, as shown in the ac-
companying diagram.

E. G. Montoux.

[ ]
RADIO LICENSES IN NEW
ZEALAND

THE POST AND TELEGRAPH Department
of New Zealand has announced that
a total of 147,427 paid radio receiving
licenses have been issued up to Dec. 31,
1934. This is a great advance over the
figures of a year ago, at which time only
112,284 paid licenses had been issued,
according to March 25, 1935, Electrical
Foreign Trade Notes. The distribution
of these licenses was 44,980 in the Auck-
land district, 55,316 in and about Well-
ington, 27,010 in Canterbury, and 20,121
in Otago. The grand total of all licenses
at the end of 1934 was 149,798, as
against 114,535 a year ago. (I/. W.
Hoffman, Vice-Consul, Wellington.)
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FIG. 1.

THE TRIPLE-DOUBLET ALL-WAVE ANTENNA
SYSTEM AS INSTALLED BETWEEN THE TOWERS OF
THE WALDORF, 660 FEET ABOVE STREET LEVEL. THE
THREE BOTTOM WIRES SERVE PRIVATE RECE(V-
ING SETS AND THE BROADCAST BAND FOR THE
WALDORF'S PROGRAM DISTRIBUTION SYSTEM.

TRIPLE- DOUBLET
For All-Wave Reception

WIT1I THE ADDITION of new short-wave
receiving equipment to the radio system
already in use, what is probably the
world’s largest all-wave radio-receiving
system was put into operation this
month at the Waldorf-Astoria Hotel,
New York City.

The radio system operated by the
hotel since its opening, covers the ordi-
nary broadcast band-of 550 to 1500 kilo-
cycles.* This system makes available to
the 2000 private rooms, banquet halls,
ballrooms, and the like, a continuous
selection of six programs composed of
radio broadcasts, recordings, and pub-
lic affairs taking place within the build-
ing. To this service the new Western
Electric installation has added the en-
tertainment to be derived from the 2200-
to 25,000-kc bands.

* See page 7, January, 1932, ProjectioNn EN-
.GINEERING; page 187, February, 1932, BELL

LaBoraTORIES RECORD; and page 22, Apnl 1932,
ProjecTioNn ENGINEERING.

CRITICAL FREQUENCY AND HARMONICS

THE ANTENNA SYSTEM

The hotel’s complete antenna system
is shown in Fig. 1. The antenna instal-
lation for the short-wave equipment,
which has been designed by the Bell
Telephone Laboratories, consists of the
three upper strands of wire strung be-
tween the two towers and the vertical,
twisted-pair lead-in. It will be noticed
that two of the strands are crossed in
the form of a large “X” while the third
aerial represents to a certain degree an
inverted “U.” This has resulted in three
doublets of different lengths and there-
fore different points of resonance;
namely, 3000, 6000 and 12,000 ke. Odd
multiples of these frequencies, such as,
9000, 15,000, 18,000, and 21,000 kc, also
represent points of high pickup ef-
ficiency. Further, by means of special
design, the twisted-pair lead-in has been
made to act as a fourth antenna. An
interesting chart indicating how this an-

ANTENNA LENGTHS
50 METERS

25 METERS )HORIZONTAL
125 METERS

100 FEET, VERTICAL

tenna system covers the short-wave
band is shown in Fig. 2

The three bottom strands shown in
Fig. 1, are the antennas for the original
system. The lowest two serve private
receiving sets in the tower suites, and
the one above is used for the program
distribution system.

In the design of this short-wave an-
tenna installation it was found that
wires strung between the two towers of
the Waldorf would actually be broad-
side to the points where the majority
of short-wave stations are located. Fig.
3 shows a gnomonic projection of the
world giving the true direction of all
points on the globe with respect to this
system. It will be noticed that the an-
tenna, indicated by the three crossed
lines, is oriented so as to be as nearly
broadside as possible to the principal
continents.

The vertical, twisted-pair lead-in wire

FIG. 2. CHART INDICATING HOW THE DOUBLET ANTENNA

SYSTEM COVERS THE SHORT-WAVE BAND. THIS CHART ALSO

INDICATES THE EFFECTIVENESS OF THE 100-FOOT VERTICAL
LEAD-IN IN THE 2.21- TO 6-MEGACYCLE BAND.

i i
i
= - i FREQUENCY
L ! RANGES
L]
PO T TS T Y N TR
5 10 15 20 25
FREQUENCY IN MEGACYCLES PER SECOND
MAY, 1935
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2000 40600 60 8
MILES ALONG ANY STRAIGHT LINE
MEASURED FROM NEW YORK

FIG.3. A GNOMONIC PROJECTION OF THE WORLD GIVING THE TRUE DIRECTION
OF ALL POINTS OF THE GLOBE WITH RESPECT TO THE WALDORF'S ANTENNA
SYSTEM. THE ANTENNA, INDICATED BY THE THREE CROSSED LINES, 1S ORIENTED
SO AS TO BE AS NEARLY BROADSIDE AS POSSIBLE TO THE PRINCIPAL CONTINENTS.

is coupled through transformers to a
600-foot transmission line, the latter be-
ing terminated at the receiver in the
radio room on the sixth floor. The
short-wave receiver is housed in a cabi-
net about seven feet high. This unit is
the one to the extreme right in the illus-
tration on the front cover of this issue.
This receiver contains three r-f ampli-
fiers, covering the following bands : 2200
to 6000 kc; 6000 to 13,000 ke; and 12,-
000 to 25,000 kc. :

In general, the receiving units are
similar in design to those used at the
Bell System stations at Netcong, New
Jersey, the link in telephone service be-
tween North and South America, and
at Miami in telephone service with the
Caribbean countries. They are also
used in ship-to-shore telephone service.

One of the most interesting features
of these receiving units, other than
their high degree of selectivity, is the
incorporation of a switch to alter the
width of the audio band. This switch
may be set to admit a wide audio band
for good reception conditions, and it
can also be used to narrow down the
band when noise or other interference
makes a wide band undesirable.

QUOTA RESTRICTIONS IN GREECE

RECEIVING SETS ARE duitiable in Greece
under paragraph d of import tariff clas-
sification 134, entitled “Electrical In-
struments and Appliances,” which also
includes electrical measuring instru-
ments, storage batteries, and all kinds
of electrical household appliances. When
the import quota system was inaugurat-
ed in May, 1932, the quota for class
134 as a whole was fixed at about 65
percent of actual 1931 imports. How-
ever, in view of the great variety of
products included under the general
heading of electrical appliances and in-
struments, the effect of the import quota
restrictions was not felt severely in the
radio trade.

In the latter part of July last, the
Greek Ministry of National Economy
announced its intention of breaking up
the quotas for tariff class 134 into two
separate classifications, one comprising
radio receiving sets and other radio
products, and the second including all
the other electrical appliances and in-
struments covered by the original clas-
sifications.

This new policy aroused importers
of American radio sets, most of whom
had either imported no radios between
1929 and 1931, or were doing a very
small volume of business owing to the
undeveloped state of the Greek radio
market at that time. Protests were filed
with the Government and the matter
was under consideration for 3 months.
Late in September the Ministry of Na-
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tional Economy announced that 30,000
kilograms would be deducted from the
total half-yearly quota for class 134 and
distributed among radio importers to be
used exclusively for the importation of
radio products. The allocation of quotas
was to be made on the basis of 65 per-
cent of average 1929-31 radio imports
as established by customs certificates.
Any remainder left over was to be dis-
tributed among phonograph and piano
importers who may care to use a portion
of their quota allotments for radio im-
ports.

From the point of view of American
radio dealers, this was a very unsatis-
factory solution because American radio
shipments to Greece during the basic
period of 1929-31 were comparatively
small. Efforts are being made by im-
porters to have this decision modified.
(Electrical Division, Bureau of Foreign
and Domestic Commerce, U. S. Depart-
ment of Commerce.)

NEWSREELS ADOPT UNIFORM
RECORDING STANDARD

THE FIVE NEWSREEL COMPANIEs, Fox
Movietone News, Hearst-Metrotone,
Paramount News, Pathe News, Inc.,
and Universal Pictures Corporation,
have announced an important change in
recording practice which will result in
better and more uniform sound quality
in the newsreel release prints.

At present, each newsreel company
records its sound without regard to the
others, the tendency being to record
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sound at too high a volunie or loudness
level.

This difference in volume level in the
various newsreels, and particularly the
tendency to record the newsreels too
loud, has made it necessary for theatre
projectionists to reduce the volume of
newsreels when they appear on the
screen. The quality of newsreel sound
has likewise suffered through the dis-
tortions introduced by the loud record-
ing.

Following a series of meetings, the
newsreel companies have now agreed
to reduce the volume level of newsreels
to a uniform standard, approximately
the same as that commonly used in the
making of feature pictures. The adop-
tion of this standard will do several
things of importance to theatres. It will
materially improve newsreel sound
quality by removing the present distor-
tion. It will make unnecessary fader
changes on the part of projectionists
while running the show, and it will
bring to audiences better sound quality
at an appropriate loudness.

Beginning with the first run releases
of March 4, 1935, all newsreel com-
panies will start using the new standard,
and continuing for several weeks film
cans will be suitably labelled warning
projectionists of the reduction in loud-
ness.

This move is considered as a great
forward step in newsreel sound quality
and theatres are expected readily to
accustom themselves to the improve
sound with benefit to all concerned.
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AC-Type

Electrolytic Capacitors

By PAUL MacKNIGHT DEELEY
Chief Engineer, Electrolytic Division

CORNELL-DUBILIER CORP.

THE PRECAUTION about connecting or-
dinary electrolytic condensers properly
according to their polarity markings has
been emphasized so much that many
radio men seem to forget the existence
of ac-type electrolytics. Indeed, it is
not unusual to encounter otherwise
well-informed technicians who never
heard of condensers of this nature. As
ac-type electrolytics find many applica-
tions in fields related to radio, a brief
review of their construction and char-
acteristics should be of general interest.

CHARACTERISTICS

The alternating-current type of elec-
trolytic capacitor differs from the direct-
current type in that it is non-polarized.
It consists essentially of two electrodes,
both anodically formed and immersed
in a suitable electrolyte. In such a ca-
pacitor each anode functions alternately
as such when it is positive in relation
to the electrolyte and likewise each an-
ode which at the moment is negative
functions merely to make contact with
the electrolyte.

Because of questions of economy, size
and high power factor, the wet-type
electrolytic capacitor is not readily
adaptable for ac service. For this
reason we will limit our discussion to
the dry-type of construction.

The electrolyte best suited for use in
the ac-type capacitor must possess the
characteristics of low temperature co-
efficient and low specific resistivity. This
is apparent when consideration is given
the fact that the measure of merit of
efficiency of a capacitor operated on
alternating current is power factor. Ob-
viously, the higher the equivalent series
resistance of an electrolytic capacitor,
the greater will be the power factor.
In a capacitor a high-power factor rep-
resents a power loss, which manifests
itself in the generation of heat. In an
electrolytic unit this heat raises the tem-
perature of the electrolyte; if the latter
does not possess a low temperature co-
efficient, a double power loss will take
place.

If, by virtue of its physical shape and
construction and its electrical character-
istics, an electrolytic capacitor cannot
radiate the generated heat rapidly
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enough to prevent a temperature rise
above a low equilibrium value, then an
accelerated cycle of self-destruction
sets in.

POWER-FACTOR LOSS

The question of power-factor loss
against heat radiation governs the use-
fulness of ac-type electrolytics. In
other words, an electrolytic capacitor
will not function continuously on alter-
nating current in most applications due
to its high power-factor losses unless
the generated heat is radiated at such
a rate that no further increase in power
factor takes place. Unfortunately, at the
present state of development of the art,
ac electrolytics are limited in applica-
tion to intermittent service.

FUNCTIONAL POINTS
The anodic film constitutes an asym-
metric dielectric in that it can retain

H—F

Cy C2

-0 ™/ O

Fig. 1. Elecirical equivalent of
alternating-current type electrolytic
condenser.

positive charges only on the side in con-
tact with the metal of the anode. A sin-
gle anode immersed in the electrolyte
constitutes an asymmetric cell. Com-
pared with an ordinary mica or paper
dielectric capacitor, the anode and the
electrolyte correspond to the two con-
ducting surfaces and the anodic film to
the dielectric.

When two anodically formed elec-
trodes are immersed in the electrolyte
a series-connected opposed arrangement
of two asymmetric cells results. This is
the equivalent of two ordinary mica or
paper dielectric capacitors connected in
series, but the distribution of electro-
static charges internally is quite differ-
ent from that obtained in the mica or
paper dielectric capacitors due to the
asymmetric properties of the anodic
film.

The potentials across the two anodic
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films of an electrolytic capacitor are
thus in opposition to each other,
whereas in the case of two series-con-
nected mica or paper dielectric capaci-
tors the potentials across the individual
dielectric act in series.

The capacitor action of two series-
opposed asymmetric cells results from
the energy changes accompanying the
variations in distribution of the con-
stant charge held by the unit. Such an
arrangement will not allow direct cur-
rent to pass, but alternating current will
pass, producing a leading current in the
circuit network in which it is incorpo-
rated.

Upon connecting an electrolytic ca-
pacitor consisting of two series-opposed
asymmetric cells in an alternating-cur-
rent voltage source, current flows until
the impressed voltage on the cell termi-
nals has reached its maximum. One
electrode of the cell then has a maxi-
mum voltage applied to it and therefore
lLas its maximum charge. As the poten-
tial decreases from its maximum value,
the electrode which was positive begins
to discharge into the circuit network
and the charge which it held accumu-
lates on the other electrode, thus making
the other electrode positive.

For any subsequent voltage variation,
the total coulomb charge remains con-
stant for any given maximum applied
voltage variation, the total coulomb
charge remains constant for any given
maximum applied voltage, whereas in
an ordinary mica or paper dielectric
capacitor the charge varies with the
applied voltage.

The constant electrostatic charge ex-
isting in the cells sets up a uniform po-
tential difference between the electrolyte
and any point outside the cell in the ex-
ternal network, which is neutral with
respect to the alternating-current volt-
age.

The electrolyte is, therefore, always
negative with respect to the neutral
alternating-current voltage reference
point. The arithmetical sum of the
voltagé across the two anodic films is

constant and equals the maximum volt-

age impressed on the capacitor termi-
nals.

The algebraic sum of the instantane-
ous values equals the instantaneous
value of the impressed voltage. The po-
tential difference existing between the
electrolyte and either anode is the result-
ant of a uniform voltage equal to one-
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half of the maximum instantaneous value
of the voltage impressed on the cell, and
an alternating-current voltage equal to
one-half of the effective value of the
voltage impressed on the cell. This is a
pulsating, uni-directional pressure. Each
anodic film is therefore subjected to an
alternating component equal to one-half
the pressure impressed on the capacitor
and each anodic film is subjected to the
maximum pressure impressed on the
cell, instead of one-half as is the case
with two ordinary mica or paper di-
electric capacitors connected in series.

As has been mentioned above, when
the charge on one electrode is at maxi-
mum the charge on the other is zero.
The energy stored at the maximum
voltage is

QE (max)

1

2
where Q is the charge in coulombs and
E(max) is the maximum voltage,

At the moment the applied voltage
becomes zero, each anodic film holds
one-half the charge at one-half the volt-
age and the stored energy then becomes
equal to

QE (max)

4

Wa

" The energy variation is therefore one-

half the total energy stored in the ca-
pacitor when the maximum voltage is
impressed on its terminals.

COMPARISONS

From this it is seen that whereas an
electrolytic capacitor, consisting of two
series-opposed asymmetric cells, stores
and gives up only one-half of its total
charge, an ordinary mica or paper di-
electric capacitor stores and gives up
its total charge. In other words, in the
alternating-current electrolytic capacitor
one anodic film charges while the other
discharges, while in the ordinary mica
or paper dielectric capacitor both elec-
trodes charge and discharge together.

In alternating-current electrolytic ca-

pacitors the two anodic-filmed electrodes
should be of the same electrostatic ca-
pacity. If the electrodes are not of the
same electrostatic capacity, the charge
stored in the capacitor is independent
of the capacity of the smaller electrode
and is determined solely by the maxi-
mum charge capable of being stored by

_the larger electrode. If one of the elec-

trodes has a negligible capacity the unit
no longer reacts in an alternating-cur-
rent network as an ordinary capacitor,
since it is able to receive a charge but
is unable to return it. Also in such a
cell, the potential difference between the
smaller electrode and the electrolyte has
(at least theoretically) a maximum
value of twice the maximum voltage ap-
plied to the cell terminals.

ELECTRICAL EQUIVALENT

The electrical equivalent of an alter-
nating current or non-polarized electro-
Iytic capacitor is that of two polarized
direct-current electrolytic capacitors con-
nected in series but in reverse order, as
illustrated in Fig. 1.

In such a connection the total ef-
fective capacity is approximately equal
to:

1
1 1
— + —
G G

From this relation it is rcadily ob-
served that in a non-polarized capacitor
the total anode area, for a given voltage
of formation, must be approximately
four times as great for the same capacity
in a direct-current polarized capacitor,
or, in other words, the area of each foil
in an alternating-current type capacitor
must be twice as great as the area of
each foil in a direct-current type for a
given capacity and voltage of formation.

RATINGS

Alternating-current types of capaci-
tors are rated according to operating
voltages (ac root-mean-square) and the

C =

- . w
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Fig. 2. Approved
105 method of measure-
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ment for ac elec-
trolytic condensers.
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voltage of formation of the anode film
must be made to conform to the peak
value of the root-mean-square rating.
This peak value is equal to:

ac voltage (rms) X V2

In addition to this factor, considera-
tion must be given to the normal ranges
of voltage variation encountered in
commercial sources of alternating cur-
rent. In other words, the anodic forma-
tion voltage should match the peak volt-
age of the highest alternating-current
voltage which may be applied to the
capacitor.

In the calculation of anode areas for
given voltages and capacities it is con-
venient to consider one foil as the anode
and the other as the cathode.- In this
manner double the anode area as indi-
cated in tables for anode areas for direct-
current capacitors can be used.

Experience has shown that the cold
application electrolyte is best suited to
use in-alternating-current capacitors.

DESIGN

Windings are made in the same man-
ner as for medium and high-voltage
direct-current capacitors, with the ex-
ception that instead of baking the un-
assembled windings, they are connected
direct to rated alternating-current volt-
age and allowed to heat to indicated
temperatures. After this heating process
they are removed from the circuit and
immediately pressed into desired shape:
that is, unless they are to be round sec-
tions. In the measurement of tempera-
tures of the windings a thermometer is
placed into the center of each winding.

This method of heating on alternating
current serves also the purpose of aging
the capacitors to desired leakage cur-
rents.

Finished capacitors may be further
aged on direct current by applying di-
rect current equal to the formation volt-
age first in one direction and then the
other. This may be done with a manu-
ally-operated or motor-driven commu-
tator which allows the voltage direction
to be reversed at approximately five-
minute intervals.

TESTING

In the testing of alternating-current
type capacitors the direct-current leak-
age is usually disregarded and only
capacity and power-factor measurements
are made.

Both power-factor and capacity meas-
urements are made with the aid of a
voltmeter, ammeter and wattmeter as
indicated in the circuit diagram of
Fig. 2.

Care should be exercised in the selec-
tion of the wattmeter for such measure-
ments because of the high current which
must pass through the wattmeter in
proportion to the relatively low wattage
reading.
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BOOK REVIEW

PHOTOELECTRIC CELL APPLI-
CATIONS, by R. C. Walker and T.
M. C. Lance, published by Sir Isaac
Pitman and Sons, Ltd., London, Eng-
land (U. S. Representative, Pitman
Publishing Corp., 2 West 45th Street,
New York City), second edition, 245
pages, cloth covers, price $2.50.

To attempt to cover in any detail all
of the varied applications of photo-
electric cells in a 245-page book would,
to say the least, mean the undertaking
of an exceptionally difficult task. Logi-
cally, the authors of Photoelectric Cell
Applications originally set forth as their
objective the description of a few typi-
cal examples of the many practical ap-
plications of this device. However, since
the first edition of this book appeared
in 1933, there have been such numer-
ous extensions in the industrial uses of
photocells that the appearance of a sec-
ond and more up-to-date edition was re-
quired in 1935.

Feeling that the physics of light sen-
sitive devices has been competently cov-
ered elsewhere, only a brief review of
the theory of photoelectricity has been
included . . . this in the first chapter
which covers some twenty pages. The
historical background, modern theory of
atomic structure, the vacuum cell, gas-
filled cells, cathode construction, cells
sensitive to ultra-violet radiation, dark
current, time lag, and rectifier cells are
the subjects covered in Chapter L.

Chapter II is concerned with the
methods of use of photoelectric cells,
including galvanometer circuits, thermi-
onic valves, the grid-glow tube, elec-
trometer triode, gas-filled relay, time-
delay circuits, and the like; while count-
ing, timing, and mechanical handling
devices are dealt with in the following
chapter. Alarms, indicators and safety
devices have been devoted some 24
pages. Advertising, Sound Reproduc-
tion and Phototelegraphy are the titles
of Chapters V, VI and VII, respective-
ly. The subject of Television has also
been given an entire chapter.

Chapter IX is devoted to scientific
instruments. The use of the photocell
in conjunction with recording micro-
photometers, density meters, photom-
etry, lamps and color temperature,
ultra-violet-ray measurements, and
color-matching instruments are dis-
cussed.

The final chapter is given over en-
tirely to additional circuits of various
kinds, devices for increasing sensitivity,
and the like.

An added item of value is the refer-
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ence list given, with but one exception,
at the end of each chapter and at the
end of the book. Such a list is of con-
siderable value in a book of this nature.

All in all, Photoelectric Cell Applica-
tions is to be recommended for those
interested in the uses of light sensitive
devices.

®
ELECTRIC CIRCUITS AND WAVE

FILTERS, by A. T. Starr, published

by Sir Isaac Pitman and Sons, Ltd.,

London, England (U. S. Representa-

tive, Pitman Publishing Corporation,

2 West 45th Street, New York,

N. Y.), first edition, 375 pages, cloth

covers, price $6.00.

The importance of the study of elec-
tric circuits and network theory can
hardly be stressed too much. Direct ap-
plications are to be found in nearly all
branches of the electrical industry. In
writing Electric Circuits and Wave Fil-
ters the author felt-that he should start
from first principles and lead, without
any omissions of theory, to a complete
survey of the subject. From all appear-
ances, Mr. Starr has succeeded quite
well in carrying out his original in-
tentions.

This book begins with the customary
list of notations and abbreviations, after
which follows Chapter I on “Mathemat-
ical Processes.” This chapter begins
with the well-remembered quadratic
equation ax?+ bx - ¢ =0 and its solu-
tion. Next comes the solution of simul-
taneous equations by use of determinants,
which, in turn, is followed by pro-
gressions and binomial series, alge-
braic notation, exponential and loga-
rithmic functions, trigonometric func-
tions, real hyperbolic functions, complex
numbers, the relation between hyper-
bolic and trigonometric functions, and
linear differential equations, . . . all in
order. Since this material is covered in
24 pages, the condensed nature of this
book will be quite apparent to the
reader.

Chapter II has been devoted to the
fundamental principles of alternating-
current theory. In this chapter some
514 pages have been devoted to electro-
statics; about 4 pages to self, direct and
mutual capacity; 1 page to continuous
currents, 3 pages to magnetism, 2 pages
to the vector potential, 114 pages to
electromagnetism, 2 pages to the vector
potential due to steady currents, 1 page
to electromagnetic induction, 9 pages to
the algebraic and vectorial methods of
solution in alternating current, etc.

“Theory of Electric Circuits” is the
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title of Chapter III which covers impe-
dance and admittance, Kirchhoft’s laws
and Maxwell’s circulating currents,
coupled circuits, the general ladder net-
work, reciprocal theorem, compensation
theorem, Thevenin’s theorem, star-mesh
transformation, theorem on the general
three-terminal network, mechanical and
acoustic analogies, electro-acoustics,
piezo-electricity, negative resistance, the
continuous line, etc.

Chapter IV covers the design of re-
sistances, coils and condensers, while
Chapters V and VI are devoted to two-
terminal impedances and four-terminal
networks, respectively. Chapter VII
is given over to the subject of wave
filters. Low-pass, high-pass and band-
pass filters are considered in the follow-
ing three chapters.

“Calculation and Measurement of
Performance” is the title of Chapter
XI, while Chapter XII, the last one,
treats the subject of transients in net-
works.

Five Appendices are given at the end
of the book. The first three are sum-
maries of low-pass, high-pass and band-
pass filters. The fourth appendix is “A
Nomogram for the Band-Pass Filter,”
while the last one covers the develop-
ment of the lattice-type filter.

The advanced student, the engineer
engaged in the design of electrical units,
or any electrical engineer with a fairly
good background of mathematics will
find Electric Circuits and Wave Filters
an excellent reference book.

®
THEORIE ET PRACTIQUE DES

LAMPES DE T. S. F., by A. Kiri-

loff, 116 pages, 6% x 10 inches, 146

diagrams. Paper covers. Printed in

French. Publisher: Etienne Chiron,

Paris.

Starting with the Edison Effect and
ending with pentodes, this book of 116
pages is a popularly written treatise on
radio vacuum tubes intended for prac-
tical experimenters and amateurs. It
includes numerous diagrams showing
the applications of various European
types.

Rather poorly printed on coarse pa-
per, this book probably will be of inter-
est in the United States only to engi-
neering students and recent college
graduates who might like to exercise
their classical classroom French on
something practical. The technical
terms are very much like ours, and the
diagrams and sketches indicate the
meaning of terms and words not found
in the usual French-English dictionary.
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FREQUENCY MODULATION

AT FIRST GLANCE it would appear that
phase modulation or frequency modula-
tion should result in a signal-bearing
wave requiring a very narrow band.
Thus the phase of a carrier wave could
be varied through ™ radians and the
carrier-frequency change would never
need be greater than one-half cycle.
Likewise it might appear that a. fre-
quency-modulated wave, in which the
total change in frequency was only 100
cycles, would only require a 100-cycle
band in the ether. This delusion has
tempted many veteran experimenters but
results have always been as elusive as
the fabled pot of gold at the end of the
rainbow. This does not mean that
phase or frequency modulation is of no
importance. On the contrary it would
appear that it can be employed to ad-
vantage as will appear later, but not to
obtain narrower bandwidths.

Modulation "can, of course, be ac-
complished by operating on any of the
three parameters of a wave, namely
amplitude, phase or frequency. All
three types of modulation have been
thoroughly analyzed by such investi-
gators as J. R. Carson, Balth van der
Pol, Hans Roder, J. G. Chaffee, and
others.

The generalized expression for an al-
ternating current is

I=Acos («vt+9).

This current may be modiilated by a
process (called aniplitude modulation)
in which the signal controls the ampli-
tude (A) of the carrier wave, while
the carrier remains constant in phase
and frequency. It is assumed that the
amplitude of the carrier is at all times
proportional to the instantaneous ampli-
tude of the signal wave. In phase modu-
lation the phase of the carrier is at all
times proportional to the instantaneous
amplitude of the signal wave, while the
amplitude and frequency of the carrier
remain constant. In frequency modula-
tion the instantaneous amplitude of the
signal wave is emploved to vary the ap-
parent frequency of the carrier wave.

Carrier

Lower Upper
Sideband Sideband
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Design .. NOTES AND

the amplitude and phase of which re-
main constant,

The expression for an amplitude-
modulated wave consisting of a carrier
modulated by a single tone is well
known. It may be arrived at by substi-
tuting the variable signal-wave expres-
sion for that of the peak amplitude of
the carrier. Let the signal wave be

KAcospt.

Then the amplitude-modulated wave will

be

I = A(14+Kcospt)coswt = Acoswt
AK K

+—cos (o +9) t+‘7cos (o—p)t (1)

in which K is the so-called percentage
modulation, the first term of the ex-
pression to the right of the equality sign
the carrier, and the second and third
terms the upper and lower sidebands
respectively. It is at once obvious from
(1) that the instantaneous amplitude of
the carrier wave varies between a peak
of (1 4+ K) and a minimum of (1 —K)
during modulation. Evidently this is
equivalent to a carrier having a constant
amplitude and two additional fre-
quencies symmetrically disposed on
either side of the carrier at a frequency
interval corresponding to the sum and
difference of the signal and carrier fre-
quencies.

The expression for a phase-nodulated
wave may be derived in a similar man-
ner. Starting with the general expres-
sion for a carrier current

I=Acos (vt 9)
and operating on the phase angle (6)
with a single frequency signal results in
I=Acos{wt46 (14+Kcospt)] (2)
which reduces to
T=Acos (wt+ ) cos (K& cospt) —
Asin (wt - 6,) sin (K6, cospt) .

Expanding the sine and cosine terms in
accordance with their respective power

series
i & Y
sind=¢ — — 4

B85 1z
¢ AN
cosv =1 ——f ———
274 16

gives
I=Acos(wt4 8) —~AKasin(wt48)
AK*e,

cos (@t + &) cos®pt +

cospt —

AK' o,

sin (wt -4 6:) cos’pt 4

A term by term comparison with (1)
shows that the wave resulting from
phase modulation contains a carrier
[Acos (wt+8:) ] of constant amplitude,
frequency, and phase: two first order
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sidebands [AKé sin (vt ) cospt]
essentially identical to those of expres-
sion (1); together with higher order
sidebands consisting of the carrier mod-
ulated by harmonics of the signal fre-
quency. It is interesting, however, to
note one peculiar difference in expres-
sions (1) and (2), that is, the first and
other odd order sidebands are displaced
™

— radians from their position in an
2

amplitude-modulated wave. Thus is (2)
the carrier is a cosine term and the odd
order sidebands are sine cosine products
which, upon expansion, reduce to sines
of sum and difference frequencies.

It will be recalled that:
”
sin(pt +:) =cospt

and
cos’pt=15cos2pt 4
cos’pt=1 cos3pt434cospt
sin®pt=1,—15cos2pt
sinpt=34sinpt—Ysin3 pt.
Of course this wave applied to an
ordinary detector would result in no sig-
nal until the phase of the carrier was
shifted and then the output would in-
crease as the phase of the carrier was
T

varied to a maximum at — radians from

its normal position as shown in expres-
sion (2).

The equation for a frequency-modu-
lated wave can be derived as was that
for phase modulation by substituting for
the frequency term. It is
I=Asin(wt+4+ Msinpt). 3)
By the same process as that just out-
lined for the case of phase modulation, it
can be expanded into

I=A[loMsinwt+4

LM {sin (¢ 4-p) t —sin (v —p) t} +
I: M {sin (w—2p) t—si]n (w42p) t}

In this particular case the I’s are Bessel
functions of the first kind and of the
order indicated by the subscript. M is
the variation of frequency of the carrier
from the unmodulated mean value, di-
vided by the modulating (signal) fre-
quency. The quantity M is usually re-
ferred to as the modulation index and
may be compared to percentage modula-
tion in the equation for an amplitude-
modulated signal. Of course the modu-
lation index can be and usually is
greater than unity for the peaks of the
modulating signal. Like the phase-
modulated wave, frequency-modulated
waves consist of several sets of side-
bands. It is here assumed that the ampli-
tude of the radiated wave is constant
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COMMENT . . Production

and that its frequency is varied in ac-
cordance with the instaneaneous ampli-
tude of the modulating or signal fre-
quency. If the modulation index is less
than unity, then the amplitude of the
first set of sidebands will be approxi-
mately proportional to this index, while
the amplitude of the higher order side-
bands will be negligible. When the
modulation index exceeds unity the
higher order sidebands become of more
importance, in that they carry more
energy, while the carrier amplitude
drops rapidly. Under this condition
there will be sideband components of ap-
preciable magnitude extending on either
side of the carrier up to the extreme lim-
its between which the carrier frequency
is varied. As the modulation index be-
comes greater, less and less energy is
carried by the carrier and first set of
sidebands (i.e., those nearest the carrier
in frequency) and more and more hy
the higher order sidebands.

From the above discussion, it is ap-
parent that the bandwidth transmitted
with a frequency-modulated signal is at
least of the same order as that of an
amplitude-modulated signal and may
be much greater. This fact coupled
with the difficulty of receiving such sig-
nals has largely prevented the use of
frequency modulation in the past. It
is evident that before detection the fre-
quency-modulated signal must be re-
converted to an amplitude-modulated
signal. In general this is done by the
use of an equalizer network in which
the attenuation is directly proportional
to frequency. In the simplest case the
side of the resonance curve of a tuned
circuit might be used. That is, the cir-
cuit is detuned so that the carrier falls
to one side of the band instead of in the
center. This is shown in the accompany-
ing illustration, from which it is evi-
dent that the pass band of the tuned
circuit is not used for signal transmis-
sion. If this is to be done without dis-
tortion, it is obvious that some additional
equalization may be required. More-
over the amplitude of the side band com-
ponents depends upon the signal fre-
quency so that the modulation index is
inversely proportional to the signal or
modulating frequency. Thus, if the
amplitude of the modulation frequency is
kept constant while the frequency is
varied, the modulation index and hence
the amplitude of the intelligence-bearing
sidebands will decrease as the signal fre-
quency is increased. This may of course
introduce distortion. At any rate it is
evident that frequency modulation is
most readily applicable at a single wave-
length rather than over wide bands.
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In the foregoing an attempt has been
made to show something of the differ-
ences involved between frequency and
amplitude modulation as well as some of
the difficulties involved in the use of
the former. It is obvious that frequency
and phase modulation involve an almost
completely new technique and that some
of our conceptions of modulation as well
as some of the customary axioms must
be changed or discarded. This does not
of course mean that frequency modula-
tion has no place in the present scheme
of things. On the other hand it appears
that it offers numerous advantages at
very short wavelengths and may come
into general use when the proper equip-
ment for its transmission and reception
is available. All of which brings us to
that time-tested axiom of communication
which may be stated': The total amount
of information which may be transmitted
over a system which is limited to a re-
stricted frequency range is proportional
to the product of the frequency range
which it transmits by the time which it
is available for transmission.

Recently Major E. H. Armstrong has
suggested that inasmuch as the elimina-
tion of frequency modulation at ultra-
short wavelengths is very difficult to
accomplish, it might be better to employ
it exclusively, instead of amplitude mod-
ulation. As a matter of fact frequency
modulation is generally admitted to be
easier of accomplishment at wavelengths
in the centimeter range than amplitude
modulation. In addition, Major Arm-
strong has worked out ways and means
of accomplishing this and has announced
that experiments conducted between the
Empire State Building in New York
City and other stations in New Jersey
and Long Island have proven that the
theoretical advantages of such a system
may be realized in practice.

It is present practice in radio systems
to use as narrow a bandwidth as pos-
sible, consistent with the degree of fi-
delity required, to reduce interference
both from static and from thermal and
tube noises to the lowest possible value
in the receiver output. It has been shown
that the noise due to thermal agitation
and shot effect has a constant distribu-
tion with frequency. That is, a given
bandwidth at any frequency admits a
given amount of noise. This is, of
course, not true of static which disap-
pears at very high frequencies.

According to Major Armstrong,
thermal noise and shot effect consists of
variations not only in amplitude but also

1. Transmission of Information—R. V. L.
Ilartley—Bell System Technical Journal, Vol
\'II, pg. 535-563, July. 1928.
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in frequency, so that they would ap-
pear in the output of a receiver intended
for reception of frequency-modulated
signals as well as those intended for the
reception of amplitude-modulated sig-
nals. However, he finds that by employ-
ing a greater swing in the frequency of
the carrier than that caused by the above
mentioned disturbances the signal-to-
noise ratio can be greatly improved. It
would seem that this might be carried
to almost any desired degree with the
penalty, of course, of a wider trans-
mitted frequency band. It should be
borne in mind that when the carrier
swing exceeds the frequency band of the
modulating signal (i.e., the modulation
index is greater than unity) that the
higher order sidebands begin to assume
importance. This, of course, calls for
a wider received band, but since it over-
rides set noise this is of no consequence
at frequences at which there is no static.

While it is not the intention to set
forth here the details of the circuits
which Major Armstrong has invented
and proposed for use at ultra-short
wavelengths the reader is referred to
patent No. 1,941,069 which describes
transmitting and receiving circuits cap-
able of producing the results claimed by
Major Armstrong. In general the cir-
cuits described in this patent consist of
a more or less conventional transmitter
in which frequency modulation is ob-
tained in a novel and somewhat involved
manner. Current limiting is provided to
insure that the transmitter transmits a
current of constant amplitude. Thus a
frequency-modulated signal of constant
amplitude results. The receiver is of the
triple-detection type and feeds a balanced
output or bridge circuit. Two series tuned
circuits each feeding a rectifier are, in
turn, connected differentially between
receiver output and the headphones. One
tuned circuit resonates at the lower
edge of the second i-f band while the
other similar tuned circuit resonates at
the upper edge of the second i-f band.
The circuits are so arranged that equal
outputs of noise are produced by the two
last detectors, the outputs of which are
differentially connected, thus eliminating
to a large extent set noises. This is ac-
complished by arranging the tuned cir-
cuits so that their impedances over the
audible range on either side of the sec-
ond intermediate frequency is equal.
Noise currents are therefore balanced
out, whereas signal currents which vary
over a much wider frequency range are
unbalanced. One edge of one resonance
curve is used for signals of increasing
amplitude and the other side is used for
decreasing the amplitude.
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CONNECTICUT ANTI-RADIO BILL DEAD

THE BILL IN THE Connecticut Legislature
to prohibit automotive radio is dead. Suf-
ficient opposition to the bill was organ-
ized by the RMA to force withdrawal of
the bill by the author at the Hartford
Capitol on April 2. The hearing scheduled
on the bill by the Connecticut Senate Mo-
tor Vehicles Committee was attended by
about fifty representatives of radio and
automotive interests but none were heard
as an immediate announcement by Senator
Hungerford, committee chairman, stated
that the author of the bill insisted on its
withdrawal and desired no comment. Ap-
preciation of the opponents of the bill was
expressed to the Committee by Bond
Geddes of Washington, representing the
RMA.

Among the radio and automotive rep-
resentatives prepared to oppose the bill at
Hartford were several manufacturers and
many Connecticut and other New England
distributors and dealers. The RMA was
represented by Mr. Geddes and also Judge
Van Allen of Buffalo, general counsel of
the RMA, and there were also represen-
tatives of the Automobile Manufacturers
Association and the Ford Motor interests.
Francis E. Stern, Hartford radio dis-
tributor, represented the Radio Whole-
salers Association,

SOUTH DAKOTA BANS SHORT-WAVE
AUTO RADIOS

South Dakota is added to the few states
which have enacted laws regulating “short-
wave” radio sets in automobiles but with-
out restricting or regulating public auto-
motive radio sets covering the regular,
standard broadcast band.

The new South Dakota law requires a
permit for installation of a short-wave
automotive set. It also authorizes a state
police broadcast station at Pierre, the
Capitol, and a state radio police system re-
quiring all state and county police vehicles
to be radio equipped.

"LUXURY" TAX BiLL IN OKLAHOMA

RMA members are requested to have -

their distributors and dealers in Oklahoma
use all possible influence in opposition to
a bill just introduced in the Oklahoma
House of Representatives which would
levy a special discriminatory “luxury” tax
of three percent on radio receiving sets.
The RMKe has” already opened attack on
the bill before the Revenue and Taxation
Committee of the Oklahoma House.

Broadcasting and other interests are also
opposing the bill because of its special
discriminatory taxes on only a few articles,
including charges for radio broadcasting,
sporting  goods, cosmetics, confections,
jewelry, etc.

While the bill has just been introduced
and no action yet taken, it will he vig-
orously opposed by the RMA. In the pro-
test to the Oklahoma Legislative Com-
mittee, the RMA emphasized that radio
was not a luxury or semi-luxury but a
necessity, and that the bill would dis-
criminate unfairly by taxing only a few
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articles, exempting many others competi-
tive with radio. It is also contended that
the bill is unconstitutional under Federal
Court decisions prohibiting a state tax on
radio receiving sets as an interference with
the interstate commerce of broadcast pro-
gram reception,

RADIO EMPLOYMENT [NDICES

Seasonal reduction in the radio indus-
try following the holiday season was de-
tailed in_the report of the U. S. Depart-
ment of Labor, Bureau of Labor Statistics,
on radio factory employment for the month
ending January 15, 1935, just released.

For the monthly period ending January
15, fifty-two radio and phonograph estab-
lishments reported employment of 34,658
employees, and the January statistics do
not include reports from a number of manu-
facturers previously reporting. This com-
pares with fifty-six establishments report-
ing employment of 37,822 employees for
the month ending December 15, 1934. No
wage increases were reported in either
month.

During the month ending January 15,
1935, per capita weekly earnings in radio
factortes were $18.44, a decrease of 7.5
percent compared with the average Decem-
ber earnings of $19.86.

Average hours worked per week during
the month ending January 15, 1935, were
32.2 hours, a decrease of 8.8 percent com-
pared to 35.2 hours in December, 1934.

Average hourly earnings of radio fac-
tory employees during the month ending
January 15),' 1935. were 57.5 cents com-
pared to 56.5 cents in December, 1934, an
increase of 1.2 percent.

As compared with the three-year aver-
age of 1923-25, radio employment during
January was increased 91.4 percent, while
January payrolls were 12.5 percent above
the three-year average but 14.8 percent
less than December, 1934, and 18.3 percent
above those of January, 1934.

HAITIAN RADIO TARIFF
MAY BE REDUCED

Provision for conditional reduction of
the Haitian import tariffs on radio receiv-
ing appliances is made in the reciprocal
trade agreement between the U. S. and
Haiti which was signed March 28. The
Haitian agreement provides for fifty per-
cent conditional reduction in the radio
tariff, from thirty percent to fifteen per-
cent advalorum, when the Haitian budget
is reduced to a certain amount. The trade
agreement also provides that Haiti will
not increase the rates on radio broadcast
and electrical apparatus. No date has been
set for conclusion of the Haitian trade
agreement. It is subject to approval of
the Haitian Congress and is the fourth
of the reciprocal trade agreements con-
cluded by Secretary Hull and the State
Department.

RADIO STATISTICS AVAILABLE
BY COUNTIES AND CITIES

. New estimates of radio set ownership
In counties and cities have been made by
the Columbia Broadcasting System and
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individual state reports are available upon
application to the Market Research De-
partment of CBS at New York. The
survey breaks down the state reports into
county and community estimates of large
and small cities and also rural districts.

CANADIAN SALES

The RMA, through the cooperation of
the Canadian RMA, is advised that total
radio industry sales of receiving sets in
Canada during 1934 aggregated 1683833,
valued at $16,771,222.04. Total ac sets
amounted to 132,190, battery sets 23,408,
and automobile sets 13,235,

Of the ac sets there were 34,106 sales
of console dual-wave type; 29,773 of man-
tel standard; 25,638 of mantel dual-wave;
22,666 of console standard; 16,546 of con-
sole all-wave, and 3,388 of mantel all-
wave. !

In Canada January set sales totaled 7,693
valued at $931,285.52, and Canadian inven-
tories on January 31 were 34,379 sets, with
projected production from February 1 to
March 31 of 30,137 sets.

PERMITS REQUIRED FOR
IMPORTS TO iTALY

An Italian Government decree published
February 19, according to cable advices
to the U. S. Department of Commerce, Bu-
reau of Foreign and Domestic Commerce,
from the American Commercial Attache
at Rome, makes all imports, including
radio sets, subject to special permit. Up
until March 31, 1935. customs authorities
may admit a fixed percentage of the quan-
tity of each product imported during the
period from February 16 to March 31,
1935. The percentage of imports of radio
sets is limited to 25 percent, the same rate
applicable to motor vehicles, office ma-
chinery, and some other articles. Special
quota allotments already assigned to the
United States are not affected by the new
decree. Exception from the import restric-
tions may be made where general or pri-
vate exchanges for Italian products are ar-
ranged, but no further details are yet avail-
able.

1934 RADIO EXPORTS BREAK RECORDS

All records for export of radio apparatus
from the U. S. were broken during 1934
with sales abroad of $24,856,898, according
to the recent report of the Department of
Commerce, Electrical Equipment Division.
The 1934 exports were $1,723.083 ahove
the former record exports of 1930, ac-
cording to Andrew W. Cruse, Chief ¢f
the Electrical Equipment Division, and all
classes of radio apparatus shared in an ex-
port increase over 1933.

Recovery in foreign markets from ad-
verse conditions affecting American radio
sales abroad in 1932 and 1933 were ev-
idenced, according to Mr. Cruse. All-
wave sets were credited with increasing
the unit value of receiving sets sold abroad
in 1934 to $35, as compared with $18 in
1933. Spain, United Kingdom, Mexico and
Brazil were again the first ranking foreign
markets for American radio.
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NEws Or Tk INDUSTRY

NEW RCA VICTOR
MANUFACTURING EXECUTIVES

Appointment of R. Shannon, as Manager
of Manufacturing, and of N. A. Mears,
as Manager of Materials Control, both re-
porting to the Vice-President in Charge
of Manufacturing for the RCA Victor Di-
vision, was announced by Mr. G. K.
Throckmorton, Executive Vice-President
of the RCA Manufacturing Company.

Mr. Shannon was formerly Manager of
Manufacturing at the Harrison, New Jer-
sey, RCA Radio Tube Plant. He has been
identified with lamp and tube manufactur-
ing since 1912. Mr. Mears was formerly
General Purchasing Agent for RCA Vic-
tor, and prior to that was Plant Manager
for the Chicago Forging and Manufactur-
ing Company.

°

NEW ERIE RESISTOR PLANTS

The Erie Resistor Corporation has re-
cently completed an addition to their Erie
plant. Approximately 5,000 square feet of
additional floor space is available through
this addition. A large portion will be used
for the manufacture of insulated carbon

. resistors, recently placed on the market by

this company.

The Erie Resistor Ltd., an English sub-
sidiary, has moved into their new factory,
located at Queensbury, about seven miles
from London. This building, specially de-
signed for the manufacture of resistors
and suppressors, is one of the most modern
and best equipped factories in Great
Britain.

°
WESTINGHOUSE ELECTS
NEW DIRECTOR

A. W. Robertson, Chairman of the
Board of the Westinghouse Electric and
Manufacturing Company, announced, at the
Annual Meeting of Stockholders of the
Company, held April 10, that Winthrop W.
Aldrich, H. B. Rust and Samuel M.
Vauclain were reelected members of the
Board of Directors.

The election of John L. Hall, Senior
Member of the law firm, Choate, Hall &
Stewart of Boston, as a Director of the
Company, was also announced.

°

RADIART PERSONNEL CHANGE

The Radiart Corporation, Cleveland,
Ohio, announce that Mr. James Dalgleish
terminated his employment with them on
April 15. Mr. Dalgleish’s place has been
filled by Mr. Charies S. Blank, formerly
associated with the Ohio Varnish Com-

pany.
[}

NEW BOOK ON STAMPINGS

A new book, entitled “Modern Stamp-
ings—Their Place in Present Day Design,
Manufacturing, and Selling,” has just been
issued by the Geuder, Paeschke and Frey
Co., Milwaukee, Wis.. one of the pioneers
in metal stampings. This book treats fully
the possibilities in stampings as a solution
for the basic sales problems of beauty,
quality, and price. Along with the discus-
sion of these problems are illustrated many
examples of how these problems have been
solved with metal stampings. The progress
made in metal stamping is also considered.
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CROWE BULLETIN

Crowe Bulletin No. 55, issued by the
Crowe Name Plate and Manufacturing
Company, 1749 Grace Street, Chicago, IlI,
covers name plates for tuning controls,
remote controls, dials, grilles, metal cabi-
nets and escutcheons for the 1935 receiv-
ers, and its fifty some pages are profusely
illustrated. Incorporated in this booklet
is a great deal of technical data and de-
scriptions of the different products. For
further information address the above com-
pany.

O

NEW CONSOLIDATED CATALOG

The latest edition of the Consolidated
Catalog is just off the press. The number
of pages has been increased, and a great
many new items of interest to the trade
have been added.

Of particular interest to the auto-radio
field is the new Meshtenna running-board
antenna, the matched-impedance triangular
cable antenna, new noise suppressors and
other anto-radio accessories. The home

radio has in no way been slighted; for this
field Consolidated has released a newly-
engineered all-wave variable antenna coup-
ler, a larger variety of insulators, window
lead-in strips and other items. 0

Aside from this large selection of mer-
chandise. there are a number of tables and
data that will prove useful for reference,
This catalog is sent free upon request and
is available to those in the radio and elec-
trical field. Address the Consolidated Wire
and Associated Corporations, Peoria and
Harrison Streets, Chicago.

°

PORTER JOINS ACHESON COLLOIDS

Mr. Bernard . Porter has recently
joined the Technical Department of the
Acheson Colloids Corporation located at
444 Madison Avenue, New York City.
Mr. Porter received his B. S. at Colby
College in 1932 and his Sc. M, at Brown
University in 1933. While doing general
field-research work, he will devote a major
part of his time to electrical applications.

°

ROSEN APPOINTED RCA JOBBER

Raymond Rosen and Company, promi-
nent Philadelphia radio and refrigeration
wholesale organization, has been appointed
a distributor for the sale of RCA Victor
centralized radio, public address, sound
reenforcement and other commercial sound
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systems in the eastern Pennsylvania and
southern New Jersey territory, according
to an announcement by W. L. Rothen-
berger, in charge of those activities for the
RCA Manufacturing Company. This pio-
neer radio distributing company already
represents RCA Victor in the sale of
“magic brain” radio and radio-phonograph
instruments.

As a preliminary step in developing the
potentialities of the rapidly growing com-
mercial sound applications field, the Ray-
mond Rosen Company has taken over the
business of the L. P. Clark Company of
Philadelphia, which has for many years
specialized in this work and incorporated it
into a newly-created Special Products
Division. Paul Ziesmer has been placed
at the head of the new department in
charge of sales and service, and L. P.
Clark will work with him as Sales
Engineer.

°

DUBILIER TOURS EUROPE

William Dubilier, Vice-President in
Charge of Research of the Cornell-Dubilier
Corporation, of New York, left during the
early part of April for a two-month tour
of Europe. He will visit the firm’s British
and continental affiliates, make first-hand
observations of engineering progress in
several countries and pay particular atten-
tion to television developments in Great
Britain and Germany.

RCA RADIOTRON APPOINTMENTS

C. R. King, Sales Manager for RCA
Radio Tubes, announced the appointment
of Paul J. Pfohl, as Sales Manager of
the Chicago District, including Illinois,
Wisconsin, Indiana and Kentucky, with
headquarters at the RCA Radiotron Divi-
sion Sales Offices at 520 N. Michigan
Avenue, Chicago. Richard A. Graver,
formerly Chicago District Sales Manager
for RCA Radio Tubes, has been appointed
Sales Manager of the Chicago Talking
Machine Company, RCA Victor and RCA
Radiotron wholesale distributors.

Mr. Pfohl has been identified with RCA
Radiotron activities for many years, as
factory representative for initial tube-
equipment sales to radio manufacturers in
the Chicago area, and more recently as
wholesale and retail trade representative
in the same territory.

Mr. Graver has been with RCA Radio-
tron since 1930 when it was formed as a
Company. He was appointed Atlanta Dis-
trict Sales Manager, and later Sales
Manager of the important Chicago Dis-
trict.

°

TAYLOR APPOINTED SALES
MANAGER OF KENYON

The Kenyon Transformer Company, In-
corporated, 840 Barry Street, New York
City, New York, recently announced the
appointment of Mr. William E. Taylor to
the position of General Sales Manager.

Mr. Taylor will apply his experience to
the promotion of the company’s complete
line of transformers.
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NEw Pronucrs

DED-FUSE TATTELITE

Ded-Fuse Tattelite is the name of a
tiny neon lamp and casing, designed to
tell instantly when and where a fuse is
blown. The lamp bulb itself is only the
size of a pencil tip 1 inch long. If is a
product of the Littelfuse Laboratories, 4507
Ravenswood Ave., Chicago.

Ded-Fuse Tattelites connect directly in
parallel with the fuse and draw no current
until the fuse has blown. They are adapted
for use on any size cartridge fuse, and
cven plug fuses, since they measure only
134 inches long overall by 5/16 inch max-
imum diameter and have 6-inch connecting
leads. They are designed for circuits of
100 to 550 volts ac or dc and light on
only .0005 ampere current. A protective
resistance is built in. Other uses are in-
dicating open circuits, switches, relays, etc.

NEW MORLEN AMPLIFIER

A public-address amplifier with the new
“power-driven” Class AB type circuit has
been announced by the Morlen Electric Co.,
Inc, 100 Fifth Ave. This unit is shown in
the accompanying illustration.

The tubes used are a 6C6 voltage am-
plifier. a 50, connected as a Class A driver,

which feeds a pair of push-pull 50s oper-
ating Class AB. The operating level of
this amplifier can be held at 30 watts (plus
37 db) consistently, while power swings up
to 45 watts will still have good quality, it
is stated. The amoplifier, known as the type
4A, includes a mixer-type input and dual-
winding output of 500 ohms and 15 ohms
tapped at 8 and 4 ohms. The weight is 65
pounds.

Q@-METER

The Boonton Radio Corporation, Boon-
ton, N. J., are producing their new Type
100-A  Q-Meter, a modern high-speed
laboratory and factory instrument for the
measurement of coils, condensers, resistors,
and other circuit components. This instru-
ment has been developed by engineers of
the Radio Frequency Laboratories to fill
the need for a completely contained in-
strument for measuring over a wide range
of radio frequencies (50 ke to 50 mc).

Heretofore the Q of a coil has been de-
termined by the assemblage of numerous
pieces of equipment, by computations, and
by repeated reference to calibration curves.
The Q-Meter requires no additional ap-
paratus for its operation. It contains a
complete r-f oscillator, a measuring circuit
consisting of a tuning condenser and the
external coil which is being measured, a
vacuum-tube voltmeter of special design
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which reads the voltage developed across
the tuning condenser, and a eans of in-
troducing a known amount of the oscillator
voltage in series in the measuring circuit.

The procedure in measuring Q consists
of either adjusting the oscillator to a pre-
determined frequency and tuning the cir-
cuit under measurement to resonance, or
conversely of tuning the circuit with a
predetermined capacitance and adjusting
the oscillator to resonance. At resonance
the voltmeter indicates the Q of the cir-
cuit.

The outstanding characteristic of this in-
strument are the speed and facility with
which measurements may be made due to
the direct-reading frequency calibration of
the oscillator, the self-contained oscillator
coil system, the direct-reading calibration
of the tuning condenser and of the Q volt-
meter . . . and the fact that the cabinet
design and location of controls on a slop-
ing panel places the calibrated dials and
controls directly under and on a plaue
normal to the line of vision.

There are two Q ranges on the meter,
0-250 and 0-500, while the tuning con-
denser range is continuously variable from
40 to 450 mmfd. The power supply oper-
ates from 100/120-volt, 60-cycle ac, with
a power consumption of approximately 50
watts.

The Q-Meter is a more useful instrument
than its name implies. It is a universal
instrument with which the radio-frequency
inductance, capacitance and resistance of
coils, condensers, resistors, switches, in-
sulating materials, etc.,, may be determiner.

NEW PORTABLE P-A SYSTEM

A new portable public-address and
sound-reenforcement system for moderate-
sized public places, compactly self-con-
tained in a carrying-case and weighing only
28%; pounds has been introduced by the
RCA Victor Commercial Sound Sales De-
partment,

This unit is suited to the steadily grow-
ing market for an inexpensive portable
sound system. It has been designed for
such applications as window demonstra-
tions in dealers’ stores, counter-to-kitchen
restaurant call systems, and for local fairs
and carnivals. The new sound system is
to be known as Model PG63-B and will
be made available to radio and electrical
supply dealers and service organizations
through the regular RCA Victor Distribu-
tors . . . and in some cities through RCA
A% i?ltor Commercial Sound Distributors as
well.

Exceptional tone quality and simplicity
of operation are two of the principal
features which distinguish this low-cost
system, according to Mr. W. L. Rothen-
berger, Manager of RCA Victor Com-
mercial Sound Sales. The equipment has
been designed so that actual operation is
as convenient and fool-proof as that of
an ordinary radio receiver, he said. It is
only necessary to connect the power plug
to the 110-volt, 50/60-cycle house-current
supply, and plug in the microphone and
speaker cables to set the system in opera-
tion. The loudspeaker, which is imbedded
in the cover, may be separated from the
rest of the carrying case and suspended
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from a hook within a 25-foot radius of
the speaker cable. The microphone is of
the close-talking type with 12 feet of ex-
tension cord. The complete unit measures

8% by 1634 by 16 inches.
°

BRUSH PIEZO-ELECTRIC HEADPHONES

The Brush Development Company.
Cteveland, Ohio, have recently announced
their Type A piezo-electric ~headphones.
These are high-impedance units that are
said to possess high current sensitivity and
to find ready application in a wide variety
of uses, being especially well adapted for
monitoring work.

The piezo-electric drivers used in these
Brush headphones are bimorph elements of

typical Brush assembly. Plates used in
the bimorph elements are cut from Rochelle
Salt crystals, in accordance with the
methods developed by Brush technicians.
In standard Type A headphones the two
plates in the bimorph element are 34
inch square by 0.010 inch thick. They
are cemented together in opposition and
provided with silver electrodes. The unit
is then water-proofed. Three corners oi

‘the bimorph element are cemented to thin

rubber pads and secured in the case .. .
leaving the fourth corner disengaged.

THE TORK "TYMIT"

The Tork Clock Company, Mount Ver-
non, New York, have available a timing
device to automatically turn on and off
clectrical appliances, such as, radios, lamps.
refrigerators, fans, heaters, etc. This unit
is equipped with two pointers which can
be set for the time of day you wish some
clectrical appliance to start operation and
the time for which you wish it to be
turned off . . . and, if desired, left on those
settings permanently.

These devices are available in two sizes.
The No. 6 Tymit is a 600-watt plug-in
type, for all domestic uses except oil burn-
ers, The No. 15 Tymit is a 1500-watt
unit that may be installed for oil burner,
sign, window, and indoor commercial uses.
They come finished in black and chrome
or walnut and chrome. Designed for
operation on 115-volt, 60-cycle ac.
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FRANKLIN

New Improved Sockets

Can now be furnished to
Your Own Specifications

COMPARE the average
socket with FRANK-

Bronze Contacts
Cadmium Plated
Straightline Effect

Low loss Bakelite

Mounting centers |145", 1-11/16", 1-27/32"

COMPARE the bulldog
grip of this new socket,
insured by special atten-
tion to the design of the

=——— LIN'S new idea of the
insulation ring, which permits insertion
of tube shoulder so that bottom of tube
flushes with metal chassis. No more
howling and clicking during reception.

RADIO ENGINEERS
Send us your specifications

137-141 VARICK STREET

THE BEST products improve after
frank criticism from executives in posi-
tion to offer constructive suggestions.
We welcome your thoughts on how
our standard parts might be adapted
to meet vour specific requirements . . .
do no hesitate to consult with us.

ALBERT W. FRANKLIN MFG. CO.

NEW YORK CITY

contacts—a distinct im-
provement over old
methods—and a boon to the

lin sockets!

radio
owner who wants noiseless reception!
Tubes will not shake loose from Frank-

PURCHASING AGENTS
Let us quote you prices

J

=

ENAMELITZ

(LITZ WIRE WITHOUT A FABRIC COVERING }

REDUCES
MANUFACTURING
COSTS

in the production of
I.E. and R.F. coils

1—Lower wire cost
2—More coils per pound

3—Less space . . .
Greater safety

andT"""

Write for Sampl

Other ACME WIRE CO. Products
MAGNET WIRE {All Insulations)
COILS (Magnet Wire Wound)
VARNISHED INSULATIONS {Cambric, Paper, Silk, Tape)
PARVOLT CONDENSERS (Filter, By-pass,
Power Factor Correction

AERIAL WIRE (Stranded or Solid, Bare or Enameled)

THE ACME WIRE CO.
NEW HAVEN, CONN.

For over 30 years, suppliers to the largest
radio and electrical manufacturers
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Announces the 4 A

with the new “Power - Driven”
class AB audio system, described in
Radio Engineering for April. Tubes

used: 1-6C6, 1-50 (class A),
2 - 50, (class AB), 1 - 5Z3. Power
output: 30 watts (37DB), gain

86DB. The 4A, with the famous
MORLEN 30 Points-of-Merit, is
unquestionably the finest single-
chassis p.a. amplifier available. More
watts—more quality—more service

per dollar.
Catalog describing the 44 and 13
other p.a. amplifiers gladly sent upon
request on your business letterhead.

OLLEN

FLECTRIC COMPANY, INC
100 FIFTH AVE., NEW YORK, N. Y.
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NEW CARBON RESISTORS

A new line of carbon resistors, obtain-
able in values as low as .04 ohm and in
ratings from .25 watt to 10 watts, is now
being manufactured by The Ohio Carbon
Co., 12508 Berea Road, Lakewood, Ohio.
They are known as the “Ohiohm LV”
series and they conform to the same
standards of load, voltage, life, overload
and humidity characteristics already set by
the company’s regular line of Ohiohm
carbon resistors of higher ohmic values.
In fact, extended laboratory tests show

that these “LV” units will react satis-
factorily under humidity conditions much
more severe than those specified in the
RMA tests, it is said.

Special attention has always been given
to this “heat-humidity” condition because
of the considerable export business done
by the company, as well as in the form of
completed receivers by its customers.
Thus these resistors are often required to
function correctly under tropical conditions
where the moisture and heat are excep-
tionally severe.

"TURRET PROJECTOR"

An interesting new type of reproducer,
known as the Turret Projector, has been
announced by the Racon Electric Company,
Inc, 52 East 19 Street, New York City.
This is said to be a complete high-fidelity,
high-efficiency loudspeaker. As supplied
standard for public-address service, it con-
sists of the new broad-band electro-dynamic
cone speaker, which is mounted within an
all-steel acoustically-damped bullet back,
it is stated. This is coupled through a

heavy aluminum casting, through an es-
pecially designed all-aluminum bell section.
A special mounting bracket provided with
a pipe socket fitting is integral with the
throat casting, and the complete assembly
is balanced at the mounting bracket so that
the projector can be mounted in practically
any position. The complete unit is com-
pact, durable, weatherproof, and is said to
have a remarkably high efficiency in terms
of audio input versus sound output. It is
suited for all types of outdoor public-
address service, and the single-unit con-
struction makes it easy for public-address
operators to set up on temporary installa-

tions.
°

NEW HAMMARLUND |.F TRANSFORMERS

The Hammarlund Manufacturing Com-
pany, Inc., 424-438 West 33 Street, New
York City, have recently announced their
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new variable-coupling, air-tuned, interme-
diate-frequency transformers. These new
Hammarlund transformers are designed to
permit continuous variation of the mutual
inductance between primary and secondary
through a wide range of values and with-
out otherwise affecting circuit constants.
The approximate range of variation is said
to be from one-third critical coupling to
over three times critical coupling. Con-
tinuous variation between these limits may
be controlled from the receiver panel by
means of suitable mechanical arrangements,
or, where continuous variation is not neces-
sary, the coupling may be adjusted to the
desired value and locked at that point by
means of a collar and set-screw provided
for that purpose.

The transformers lend themselves to
many types of mechanical actuating devices
for securing continuous coupling variation
by means of a panel control.

For panel control of selectivity several
transformers can be mounted in line and
their coupling varied simultaneously. How-
ever, widening out the transmitted band in-
creases the depth of the notch in the center
of the curve. With several transformers in
cascade this notch may seriously affect
tuning and fidelity. For this reason, where
wide-band or high-fidelity reception is de-
sired, it is advisable to use three transform-

ers . . . one fixed and two variable. The
coupling of the fixed transformer may be
adiusted to substantially level off the notch
when the two variable units are close
coupled. Where a wide flat top is required,
and where extreme adjacent-channel selec-
tivity is necessary, the above precautions
do not apply and almost any number of
transformers may be ganged together. When
this is done a stop should be provided to
limit the panel control so that coupling
cannot increase to a point where the effect
of the notch becomes objectionable.

These transformers are not available in
center-tapped types. Where it is desired
to couple the last transformer into a diode,
Type AAT-CT transformers may be used.

Impregnated coils and low-loss air-dielec-
tric condensers are said to result in a
highly stable unit regardless of conditions
of temperature or humidity. The trans-
formers may be used with any screen-grid
tubes normally used as i-f amplifiers. Both
tuning adjustments are on one side of the
aluminum shield.

NEW PRESTO NEEDLES

The Presto Recording Corp., 139 West
19 Street, New York City, have just in-
formed us that for a long time there has

" been considerable difficulty in obtaining

steel cutting stylii for cutting celluloid
discs as well as their special coated discs.
These stylii were imported from Europe,
but were very unsatisfactory because of
the poor workmanship and the material
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used. At that time there was no manufac-
turer in the United States that could make
these cutting stylii. However, these stylii
are now being manufactured exclusively
for Presto and under their own specifica-
tions, it is stated. These needles are now
in production and deliveries are being made.

NEWS OF THE INDUSTRY
(Continued from page 26)

MANUAL FOR FOREMANSHIP
DEVELOPMENT

The importance of supervisory forces in
the present-day industrial organization em-
phasizes the need for the adequate and
simplified plan for the training of foremen
and other supervisors, contained in the
manual “Foremanship Development.” The
manual is based upon the experience of
the Westinghouse Electric and allied com-
panies, and that of others who have been
active in supervisory training. It is in-
tended for both group leaders and the
members of conference groups.

The first part briefly presents the in-
creasingly important place which the fore-
man and the supervisor hold in industrial
organization. Then follows a series of
practical suggestions for conference lead-
ers, including underlying fundamentals,
suggested methods, conference technique,
self evaluation for leaders, a working li-
brary, etc. The final section outlines a
series of 38 conferences on major prob-
lems in foremanship, including outlines for
discussion on collective bargaining, fore-
men as managers, as leaders, labor turn-
over, waste. developing understudies, com-
pany policies, wages, cooperation. self
analysis, and similar topics.

The price is one dollar per copy.

STATISTICAL NUMBER OF "ELECTRICAL
FOREIGN TRADE NOTES”

Realizing the desirability of statistics on
the electrical industry, Electrical Foreign
Trade Notes have issued their First An-
nual Statistical Number. This number
contains statistics on the following : United
States Electrical Exports, 1901 - 1934;
United States Exports of Electrical Goods
by Classes, 1913-1934; United States Im-
ports of Electrical Apparatus by Classes
and Countries of Origin, 1934; World
Electricity Production by Countries, 1924-
1933; World Power Consumers by Coun-
tries; Outstanding Facts for the Electric
Light and Power Industry, United States,
1927-1934; Weekly Output of Electric
Light and Power Industry, United States,
1928-1935; Pounds of Coal Used per
KWH Generated in the United States,
1892-1933; Estimated Sales of Electrical
Merchandise in the United States, 1926-
1934; Estimated Saturation of Market for
Electrical Appliances in the United States,
Jan. 1,1935; Average Cost of Electricity
for Household Use in the United States,
1882-1934; Farm Electrification in the
United States, 1923-1933; Radio-Receiving
Sets and Broadcasters by Countries, 1935
Sales of Radio-Receiving Sets by States
in 1934; Saturation of Market for Radio-
Receiving Sets, United States, Jan. 1. 1935:
Total Broadcast Advertising Volume,
1934; Radio-Set Ownership by Principal
Cities of the United States; and many
other statistics of interest.

The Electrical Foreign Trade Notes are
prepared under the direction of Andrew
W. Cruse, Chief of the Electrical Division,
Department of Commerce, Washington,
D. C. This statistical number is available
for ten cents a copy.
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-~ TUNGSTEN
i in rod, sheet, wire and special shapes. Also welds for

all applications.

MOLYBDENUM

for grids, sup

5 i ial shapes,
in rod, sheet, wire and specia
I;o:f:. heating elements and contacts.

KULGRID WIRE

Also Kulgrid "C" Tungsten
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for grids, round or flat.

™ CONTACTS

4 Moly. All shapes for all purpo

Both Tungsten an

L

NS

T

ment, gri

We supply leading tube and lamp manufacturers with fila-

J, heater, support and hook-wire and welds. We
also specialize in Tungsten contacts for auto radio. Many
types and styles are carried as standard stock. Special types
for any purpose will be quickly supplied to your specifica-

CALLITE PRODUCTS CO.
UNION CITY NEW JERSEY

Lalayette

100 WATT
AMPLIFIER

DESIGNED TO
SERVE CROWDS
OF 100,000
PEOPLE

Lowest Tube Cost
of Any 100 Watt
Amplifier

Lafayette engineers have done it
again' Here is a 100-watt ampli-
fier that actually delivers 100 watts
of usable energy into a S00 ohm
line with less than the allowable
8% harmonic content. Peak output. 180 watts.

Lafayette has devised a method Maximum output inte plate foad,
of using receiving type tubes cost-

watts.
ing less than 90c. each to deliver M:‘,""‘"m output inte 500 chm line. 100

100 watts. This has been accom- Harmonic content. 3%,
plished by using full 100 watt trans-  Gain. 14.3 Db,
formers, the high cost of which has Hum level —&

0 Db.
peen_ compensated by e wee S L9 IR m U 38

et S $81.50

low cost tubes. Quality has there-
fore‘been maintained in the ampli-
fier itself and initial cost as well as

replacement of the tubes greatly t‘.l:,.yi'::h:'.““"“.”ﬂ.h“ $8.50

Address all communications to Dept. RE-55

LESALE RADIO SERVICE

minimized.

Moy Nce mad Wietekouwde.

100 SIXTH AVENUE - NEW YORK. N.Y.

TEGHNICAL CHARACTERISTICS
125

-_-“

BRONX.NY.5a2 EFordham Rd. [N ATLANTA GA 430 w.pcochtree stuw Bl NEWARK,N.J.319 Central Ave.
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A recognized source of supply for

RADIO PARTS
of Copper and Copper Alloys

ACUUM tube base pins, plug and socket parts,
Veyelets, rivets, grommets, terminals, contacts, aerial
hardware, electrodes, fuse clips, sockets, screw shells,
condenser shells, miscellaneous stampings, shells, etc.
The Waterbury Brass Goods Corp., as this division of
The American Brass Company was formerly known,
has long been a recognized source of supply for these
and similar radio parts of copper and copper alloys.

Terminals b: ;
We maintain hundreds of tools [~
and dies for producing termi- £
nals in an almost endless variety &
of styles and sizes. The use of "
stock terminals is recommended [~
as an advantage in prompt de- £
livery and lower tool and pro- :ﬁ
duction cost. As a service to &
customers our engineers will recommend the stock
terminal best suited for any requirement, provided sam-
ples or drawings of the parts with which it is to be
used are submitted for inspection. This service involves
no obligation. . .

TR

The comprehensive scope of our lines and the unvary-
ing high quality of our products . . . combined with
prompt and efficient handling of orders and inquiries
. . . provide an ideal service for manufacturers of
electrical and radio equipment. May we quote on your
present requirements or cooperate with you in designing
new parts from the standpoint of production economy?
ANA&}NDA

from mine 19 congumer
WATERBURY BRASS GOODS BRANCH

The American Brass Company

General Offices: Waterbury, Connecticut

Page 29

www americanradiohistorv com


www.americanradiohistory.com

HAMMARLUND LF.

—

PROVIDES SELECTIVITY OR
FIDELITY
s. ® CONTINUOUSLY VARIABLE SELEC-
TIVITY, from a needle-sharp peak to the flat
U top requircd for fldelity — without affecting
tuning.
‘The tr b 1y, is the ti
Hammarlund LF.T. design, with new triple-
type, ple-wound Litz coils and alr-dielectric
condensers.  Plus the startling feature of con-
tinuously variable coupling between the coils.
Adjustment of coupling in esch transformer
may be fixed at any point. or continuonsly
varied by panel-control, either individually or
xanged in groups, according to selectivity
desired.
Code No. VT-465 (465 kc.).
List price, $5.50 each.

Write Dept. RE-S for Details

d

424-438 WEST 33rd STREET, NEW YORK CITY

HAMMARLUND MFG. COMPANY, INC.

MAMZIOMWZ P xm-

<alj> TRANSFORM

Engineers and manufacturers of transformers for Radio

and Television applications. :
THE ACME ELECTRIC & MFG. CO.

1450 HAMILTON AVE.

CLEVELAND, oHio | €D

Ken-Rad Radio Tubes
Ken-“a‘l are made to give clear.
depeudable reception.

*
Radio Tubes

DEPENDABLE LONG LIFE ‘Writefor fullinformation.

They satisfy customers
and build good will for dealers.

THE KEN-RAD CORPORATION, Inc., Owensboro, Ky.
Division of The Ken-Rad Tube and Lamp Cor poration
Also Mfrs. of Ken-Rad Incandescent Electric Lam ps

figures.)

HE average paid monthly circulation of Radio Engineer- |
ing for the last 6 months of 1934 was 5,028. Total monthly |
distribution approximately 5,700. (See A. B. C. Audit |

The paid circulation today is approximately 5,400 with a total |
distribution of well over 6,000.

JULY 1, 2, and 3.

THE JUNE number will have extra distribution of several '
hundred copies at the I. R. E. CONVENTION in DETROIT, .

Advertising Forms Open Until June 10.
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10,000,000 IN USE!

¥ Send today for Free
CJgi~ Resistance Calculation

Tables and Sample
Dimension and Price Sheets on request Candohms to your specs.
We Also Make

oo | |CANDOHMS

PERMANENT MAGNETS8—DIES—TOOLS—
E WOUND RESISTORS

MUTER COMPANY

1:255-P, Sauth Michigan Ave., Chi
e

LAMINATIONS

for Audio & Power Transformers
SPECIALIZED METHODS — YEARS OF EXIrERIENCE

Wide Variety of Stock Standard Sizes

Facilities for prompt service

Thomas & Skinner [ /90 e li20

Twenfy-Third 5t
ng'FI Prf}du{fk c(L INDLANAPOEIT, N, p—

o WAXES

Choose the eCOMPOUNDS
CHELSEA... oVARNISHES

g‘ you want the ETeatest hotel value in Atlantic C{:iye Situated dku:lo,kh‘;: [ For Insulafion Of Condensers

the ses, and a beaumul dining-room at the ocean’s edge. The Chelsea offers ‘
a

L un value, serving ‘‘a bountiful table of excel-
Semty repered food.” Chogse the Chelsea—where you et the most for your Transformers, coils, power packs, pot heads, sockets,

money, among a discriminating clientele. wiring devices, wet and dry Datteries, etc. Also

! HOTEL CHELSEA | e S

BOARDWALK at MORRIS AVENUE your own specifications if you prefer.

ATLANTIC CITY w5 onmsmanmiens | || @ ZOPHAR MILLS, INC-
COMPARE THESE VALUES I FOUNDED 1846 MEMBERS OF N.R.A.

$@  with meals $3  without meals Court, Lorraine and Creamer Sts., Brooklyn, N. Y.
per person per person
SPECIAL WEEKLY OR SEASON RATES — DN THE BOARDWALK

TEWIN “LINOPERM” || S O S To

PERMEABILITY TUNED IRON CORE_LF. TRANSFORMERS
OF

FER THE FOLLOWING ADVANTAGES: THE RESCUE

MORE UNIFORM AMPLIFICATION IEE%?E;“’F&#IENNGCY DRIFT 1
FREEDOM FROM MICROPHONICS ENDABLE, WEA . . .
WIGH EFFICIENCY D A S ERAT IOn e A wireless operator tells the inside

Moisture and atmospheric conditions cannot affect Elwin 1 1 i i

Moistare and Trunsl::lmers g she '.’,'Z"‘“'"ly | radio stories of great marine disasters

ffi t for export model receivers. ey embody many ., . .
qe)thtel:n-dv::lmgerr(pnce, efficiency, ruggedness) worthy of ‘ By KARL BAARSLAG. This book tellS, largely in their
your consideration, too. own words, the radio operators’ stories of marine disasters

In addition to the standard types, we are prepared to handle orders
for lur;el or small quantities of special coils built to narrow tolerances and rescues, some never before full revealed, from the days

for instrument manufacturers, laboratories, experimental work, etc. of Jack Binns and the first CQD down to Rogers and
We will welcome any inguiries for further information. [ Alagna of the Morro Castle. Illustrated. $2.50
ELECTRICAL WINDING CORP. OXFORD UNIVERSITY PRESS, 14 Fifth Ave, New York
d 22-26 WOOSTER STREET NEW YORK CITY
. \ lNSTRUMENT
. ‘\‘\\\n EQUIPYENT CORPORATION BT,
, & NEON TATTELITES
Potential Fuses
Electro Dynamic Units RADIO
Fox Aluminum Horns HlGH VOLTAGE
Quality Portable P.A. Systems AU
Heavy Duty Aircraft Equipment Aliﬁmmmn
l-Fldellty Theatre Reproducers LITTELFUSE LABS.,
Designers of Special Apparatus 4505 Ravenswood Avenue
3120 MONROE STREET, TOLEDO, OHIO Weite tor_Now Dusrisive Catalos We. ¢ Cuiciene
ooy ootV = uddey il
MACHINES and ACCESSORIES;,
FOR MAKING = j
Incandescent Lamps Electron Tubes
Neon Luminous Tubes Radio Tubes - —
Now, Used and h
EISLER SPOT WELDERS = I copper Tip of STATWARM lron in 156 seatr il seclo mey bo sround oot to
continually maintain heat conductivity. Four slzes: 3%’ to 114’. Twlist-

slns Yy to 100 K.V.A. Welders as fow as $35.00.
bmit Your sampies for fest. No obligation.

EISLER ENGINEERING CO., INC.
747 So. 13th St Newark, N. J. "=

lock connection.
508 N. Chestnut m Electric
RAVENNA, OHIO fa- Company
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SINCE 1910, C-D Products have
consistently assured dependable
performance, until today, conden-
sers bearing the C-D label enjoy
world-wide recognition second to
none.

FOR performance in every field,
industry is relying on C.D prod-
ucts because it knows to its satis-
faction that . . . . the C.D con-
denser is “THE STANDARD BY
WHICH ALL OTHER MAKES
ARE MEASURED.”

C"' D MICA transmitting, plate
and grid blocking condensers have
been universally accepted as
standard by broadcasting stations.

MANUFACTURED of only the
highest quality raw materials,
these assemblies incorporate that
famous Dubilier patented “series
connected stack” construction.

Write for the C-D-1935 catalog No.
128 today. It contains important and
interesting information.

CORNELL-DUBILIER

RFORATION

4388 BRONX BOULEVARD s NEW YORK

POLY-IRON INDUCTANCES

T T T T T J i —
A O I SN
Solve your ! | [ 1L ﬂf s % I (1.
| 4 I | 5
Antenna | SERSITIVITY - ALAGDIN CORE ( g
- d
Problem in H W | | 1 3
| | Ve . | | )y
[y | Ay, ! ~
z I Sope {1 15
All-Steel S Sk
Turret ! ]/i— 1 <3
sf—1— - M S N i 3
NOISE LEVEL - ALAODIN CORE
S—t—1 T T T -4
Tops 3 1 ! { Vo ; | 3
1500 1300 150 900 T00 500
FREQUENCY
T T T 3
—TT— T 4 1 § The
1 1 =
e ]| i Best Sales
—— A 005 — H
! LA e | MQ{T\L § Appeal
zoa— =t | L Cone & An auto radio can
3 SO 2 have is an efficient
0, | CORE ~  Aladdin Poly-Iron
b MR z Antenna  System.
| MOR e ToRe | £  Whether the set is
_‘ | i i T 2  good or bad, it can
Py I - N © 2 be made better
T — i with Aladdin Poly-
s T a—y 5 w50 6 Iron Antenna

o 900
FREOUENCY couplers.

These devices manufactured under one or_more of the following U, S, Letters
Patent: 1887380, 1940228, (978568, 1978599, (978600, 1982689, 1982690—
Other patents penaing.

Ask about new I-F’s to be announced soon.

Aladdin Radio Industries, Inc.

Nine years Research in the use of Irom
in High Frequency Resonauce Circuits.

1049 Diversey Avenue, Chicago, IIl.

Investigate
at once

ardiner ——

WIiLL

REDUCE PRODUCTION COSTS

— because its perfect com-
™\ bination permits faster,
—_| cleaner work. The flux is
7 of Extra Water White
Rosin with no solvents
added—does not sputter.
It is absolutely non-cor-
rosive and non-conduc-
tive.

Gardiner Rosin - Core
Solder is made in various
alloys and core sizes in
gauges as small as 1/32"
diameter — also available
in ribbon type.

Gardiner Solder meets
the most exacting re-
quirements and conforms to the most rigid specifi-
cations. It is used by discriminating manufacturers
everywhere. Send us your solder problems.

GARDINER METAL CO.

4819 S. CAMPBELL AVE., CHICAGO, ILL.

Makers of a complete line of bar and solid wire solders,
casting and dipping metals.

Avm‘labl-c in 1, 5 and
20 Ib. spools.

— Aladdin~_ |

[N
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HISTORIC

v  President Grant's strolls "up the
Avenue'' to the old Willard are
memorable . . . Leaders of to-
day's affairs find themselves
again the center of National
events at the modern Willard—

K modern in appointments—old in
tradition.

Single Rooms with Bath $4 up
Double Rooms with Bath $6 up

Ote
WILLARD HOTEL

“Residence of Presidents”

WASHINGTON, D. C.

H. P. Somerville, Managing Director
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\(Communication and Broadecast

Engineering

The monthly journal for engineers and
executives in the fields of telephony,
| telegraphy, radio broadcasting and
, , \ communication, aeronautical, police
‘ i - and marine radio, signalling, etc.
|

|

Recent Numbers of Communication and Broadcast Engineering
have carried the following articles:

‘I N. B. C.'s Studio System..... . . ... mr. yarrm 3 . by T. H. Phelan
High Fidelity Remote Pickup Equipment .. : . by John P. Taylor
Maintaining and Measuring the Frequency of Transmitters. .. by V. J. Andrew, Ph.D.
Coupling the Broadcast Antenna to the Transmission Line. ... ... by Paul Rosekrans
An Efficient Remote Amplifier. ... ... . ... by J. C. Bailey
Accounting System for Broadcast Engineers. . .. ' ...by R. C. Powell
WOR's Directive Antenna . .. mE e B 7 o St . by J. F. Morrison
Design of Pads. .. .. R Y by L. W. Barnett
Ultra High Frequency Police Radio. ; yirea by Paul F. Godley
| Concentric Transmission Line at KDYL. ... . ... by John M. Baldwin
High Fidelity Broadcasting o . .. by John J. Long, Jr.
| Commercial Radio Trends .. .by Haraden Pratt
i Continuous Aural Frequency Monitoring by Robert C. Moody
Temporary Vertical Radiator Construction o by George Brown

Departments in each number cover New Products and
Equipment, Federal C. C. Activities and Reports, "Tele-
communication,”" Maps of Communication and Broad-
cast Systems, etc.

| BRYAN DAVIS PUBLISHING CO., 19 East 47th Street, New York, N. Y.

I[] Enclosed find 25¢c. to cover mailing costs of one sample copy of
| "Communication and Broadcast Engineering.”

Subscription Rate | O e nd {208 0 L

$300 Yedrly IName (Please Print)

I Address . .

(Foreign and Canada $4.00) | Town and State. ..
| Name of Company.
| Title or Occupation.

3}
; subscription.
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CATHODE RAY
OSCILLOGRAPH

$ 50 With RCA Tubes, Including
RCA 906 Cathode Ray Tube

or ...

* direct monitoring of modulation

* remote monitoring of modulation

* visual alignment of circuits

* examining amplifier phase shift

* detection of wave shape distortion

* study of R-F Voltage wave shapes

* A-F and R-F frequency measurements

Wherever electrical circuits are studied, wherever phenoi.-
enu can be interpreled electrically, there the RCA Calhode Ray
Oscillograph is a valuable aid to the engineer. 1t is the instru-
ment ol a thousand uses. Lel us tell you how il can help you.

A Complete Instrument. ..

The RCA Cathode Ray Oscillograph, Stock No. 9543, is con-
plele in every essential requirement for inmnediate use. Il
includes two power supplies (one for the cathode ray lube and
one for the amplilier), vertical and horizontal aniplifiers, saw-
toolh frequency generalor und six lubes, including the RCA
906 Cathode Ray Tube (3-inch).

The Frequency Modulator. ..

The RCA Frequency Modulator, price $27.50, and the RCA
Test Oscillalor. price $31.50, Type TMV-97-C, are auxiliary
mstruments for aligning radio circuits with lhe RCA Oscillo-
graph. ‘The Frequency Modulator is a combined molor-driven
capacitor and a-c generator. The Test Oscillator has a range
from 90 to 25 000 ke.

Write to RCA Parts Division, Camden, N. [J., for Instruction Book

RCA MANUFACTURING CO., INC.

SPECIFICATIONS

TUBES--1RCA 906,1 RCA 879,1RCA 235,1 RCA 80,
2 RCA 57. Total tubes, 6.

ACCURATE FOCUSSING—Control on panecl.
Screwdriver adjustments for beam centering.

ILLUMINATION — Brilliant imsge — may be
photographed with ordinary commercial camera.

SENSITIVITY- -From 20 1o 100.000,000 C.P.S.:
27.0 Volts R.M.S. for 1 incb deflection, 74.0
Volts R.M.S. for full acreen image. From 20 to
90,000 C.P.S.: 0.7 Volts R.M.S. for I inch deflec-
tion, 1.9 volts R.M.S. for full screen deflection.

SWEEl' CIRCUIT- Lincar “saw-tooth® oscil-
lator, adjustable from 20 to 15,000 cycles,
positively synchronized with voltage under test
by speecial circuit. Binding posts also for ex-
ternal synchronization.

AMPLIFIERS-—Horizontal and vertical. Linear
from 20 to 93,000 cycles 1£10%. Amplifier galn
is approximately 40,

NEW APPLICATIONS

The RCA Cathode Ray Oscillograph, the
X-Ray of the engineer, can be used to inter-
pret any phenomenon which can be repre-
sented clectrically, as well as for the more
common use of examining alternating cur-
rent wave shapes, phasc relations, or any
intermitien! cleetrical currents.

New applications of the Calhode Ray
Oscillograph are being discovered constantly
in the RCA Victor rescarch laboratory.
Correspondence regarding your possible use
of the RCA Oscillograph is invited.

CAMDEN, NEW JERSEY, U. S. A.

wwWw americanradiohistorvy com

RE and treatise on Oscillographs
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