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Positively
Your Last
Opportunity

to purchase the Original Tubular,

Vacuum Detector,

Amplifier

Oscillator so well known as th.
double-filament, double-life, hand

made

AUDIO'TRON

In Constant Service Since 1915

AupioTroNs, recognized as the most sensitive
detectors ever produced, are now free and clear of
all patent difficulties. By agreements entered into
with Radio Corporation of America, AuploTRONS
are manufactured under the following patents: Nov.
7, 1905; Jan. 15, 1907; Feb. 18, 1908. Licensed only

for amateur or experimental uses in Radio com-
munication. Any other use will be an infringe-
ment of the above patents.

AupioTroNs are no longer limited to .audio
frequency and can now be used as detectors and
oscillators as well as amiplifiers.

See your dealer at once, or order direct.
Be sure to benefit by this last opportunity
to secure a HAND-MADE, SUPER-
SENSITIVE, DOUBLE FILAMENT

$6.00

Each. Noincrease
in price

AUDIO-TRON DETECTOR, AMPLI-
FIER, OSCILLATOR. Insist on the name
AUDIO-TRON on every tube you pur-
chase. Fully guaranteed.

Dealers and Amateurs! Sendat once for advance information on the NEW

AI_JDICZ'I:BON

DETECTOR

mounted on the standard four-prong base. These
NEW TUB}_:‘.S will be ready for delivery about
October tenth. A valuable bulletin on these new

q MPLI I 'RON

AMPLIFIER

( )SCIL: I "RON

OSCILLATOR

fully licensed tubes is now being prepared. See
your dealer today. If he cannot supply this Free
Bulletin, send us his name and address and we
will mail you an advance copy of Bulletin No. P- 170,

DEALERS, JOBBERS—If you are not on our mailing list, write us immediatel};.

AUDIOTRON MANUFACTURING COMPANY

(Successors to The AupioTroN Sales Co.)

Dept. N. 35 Montgomery Street

San Prancisco, Calif.

When writing to Advertisers please mention this Magazine
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SEND FOR OUR CATALOG
Ask Your Dealer To Show You Qur Goods

MANUFACTURERS—]JOBBERS—RETAILERS
ROTARY GAP No. YM-1

A new development in the rotary line has been made expressiy for
Young & McCombs. Improvements on the well-known saw tooth rotary
wheel make this gap the equal In tone and efficiency to any selling for
twice the money. It is the only gap on the market which will run smoothly
and rellably In either a horizontal or vertical position, Can be run In a
vertical position while screwed to the wall. Rotor is machined cast alum-
inum with formica center. Has iiberal sparking space and is drilled for
either !4 or 3-16 shaft. Varlablé motor speed switch Iin base.

PRICE—Completely Assembled—$16.00

SAW-TOOTH 1
ROTO

$4.50

ROTOR BASI
STANDAF

$7.00
“COOTIE” KEY No. YM-6

The ‘‘Cootle’” key Is the snapplest sending device offered on
the market for reilable spacing of characters. Large standards,
rmica knob, substantial silver contacts suitable for use up to

< nvw. The double action of the ‘Cootle’” key lends an individuality to
your sending. Price, Nickel-piated $5.00.

UNIT SECTIONAL CABINET RECEIVERS

YM-7b YM-9 YM-4e

A typlcal unit sectional cabinet receiver is here shown. We are the sole originators and designers of this type of receiver.

Cabinets are of quarter sawed oak with “Early English’” finish. Bakelite panels. Audion cabinet contains 60 volt variable “B”

battery. This set, with proper honeycomb colls, is operative from 180 to 20,000 meters. Amplifiers may be added to these sets
Inat | o d h

In any number. The crystai detect b ncl an encl and battery. All Instruments can be supplied separately
or In complete sets.

TUNERS CRYSTAL DETECTOR DETECTORS-AMPLIFIERS
YM-7b—WIith plain mount.......... $29.50 YM-9 Complete with test buzzer YM-4e Detector ............cc.u... X
YM-7a—With geared mount........ 32.60 and battery ................ ... . $24.50 YM-5¢ Amplifier ..... sersseeerares 31.00
Less Colls) ) (Less Bulbs)

WESTERN REPRESENTATIVE—LEO. ]. MEYBERG CO., SAN FRANCISCO, CALIF.

W'hen writing to Advertisers pleare mention this Magazine
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S 0S agam (aptam- Clear as a Bell

Faintly the call of a disabled passenger liner
reached, the wireless room of the destroyer Falcon.
A report to the bridge brought the captain rushing
into the wireless room to get first hand news. Opera-
tor Nelson clamped his faithful Baldy phones tightly
over his ears and waited breathlessly for a repeat.

“S. 0. S. again Captain,” he exclaimed, “Clear as
a Bell” DPosition of the sinking ship was quickly
obtained and the captain’s hurried command started
the destroyer plowing through the seas at thirty knots
to lend timely aid to the disabled liner.

Baldwin Phones made good for operator Nelson. They
have been making good for the U. S. Navy, the British,
French and other foreign governments. The professionals
all over the world chose Baldy Phones because their exper-
ience has proven them to be most sensitive.

From a standpoint of value received, Baldwin Phones are

Ask your dealer low priced. You obtain the equivalent of two mica diafram
for a copy of our phonograph reproducers—two electro-magnetic amplifying
new Baldwin cata- mechanisms of the famous Baldwin design in addition to

log B-3. If he can
not supply you
write us direct.

other accessories.

JOHN FIRTH & CO,, Inc.
18 BROADWAY
NEW YORK

When writing to Advertisers please mention this Magazine
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BY THE EDITOR

NUMBER 4

OUR FIRST

URING the Thanksgiving holi-
D days, Thursday, Friday and Satur-
day, November 25, 26 and 27, San
Francisco will be the playground for all
of the Pacific Coast radio men. The
object of attraction will be the Pacific
Coast Radio ‘Convention, the first affair
of its kind ever held on the Pacific Coast.
The convention will be thoroughly
RADIO from beginning to end. Dele-
gates from Pacific Coast radio clubs and
associations, representatives from the
Army, Navy, Department of Commerce,
United States Shipping Board Radio
Division, United Radio Telegraphers’
Association, Institute of Radio Engineers
and all radio apparatus manufacturers
will be present.

The opening feature will be a speech
given by radio and received with the aid
of  loud speakers, and Magnavoxes.
Manufacturers will outline their past,
present and future work, and will ex-
change useful ideas in production, mar-
keting and administration work of their
factories.

Amateurs will have an important part
in the convention activities and will tell
of conditions “in. the air” in the vicinities
of their homes, which cover a territory

from Mexico to Canada and the Pacific
Ocean to the Middle West. Clubs and

associations are sending delegates who
will contribute to the entertainment and
who will be shown the interesting radio
sights of the local country.

During the day time sight-seeing tours
will be held and many radio stations,
laboratories and factories will be visited.
These tours will be highly interesting
and educational. No man who is inter-
ested in the radio game should miss
being in San Francisco during the con-
vention.

PACIFIC COAST CONVENTION

B@e Pacific Coast
Radio Convention

IF YOU CANNOT COME TO THE
BIG CONVENTION WE WILL BRING
IT TO YOU THROUGH THE COL-
UMNS OF THE

Convention and
Christmas Number ¢
PACIFIC RADIO NEWS

IF YOU ARE NOT A SUBSCRIBER
WE WILL SEND YOU A COPY
FREE OF CHARGE, UPON RECEIPT
OF YOUR NAME AND ADDRESS
ON A POSTAL CARD.

=—:= —

—

Another of the features of the conven-
tion will be the radio show. Manufac-
turers of radio apparatus will have
booths to demonstrate their radio ap-
paratus. Every known make and type of
radio apparatus will be shown. OId
apparatus of the “good old days” and
some of the very latest types of equip-
ment will be shown, and also some very
extremely interesting relics from the
world war. Laymen as well as radio
men will visit the show, as it will be
open to all.

The last night will be one of great
note and will, no doubt, never be for-
gotten in the annals of radio history and
development. A banquet and radio ball,
surpassing anything of a similar nature
ever given, will be held. It will be a
great event. Novel centerpieces and
surprises appropriate for the radio inter-
ested crowd will be seen at the banquet.

Among these will be speeches spoken by
radio telephone.

Radio music will be used for the ball
entirely. The opening selection will be
played by the California Theatre sym-
phony orchestra, which will be playing
at the theater while the music will be
transmitted by radio to the ballroom, and
will be heard there just as if a real
orchestra were right in the room.

The first exclusively radio speed con-
test in sending and receiving will be held

at the show. All operators who have
famous “mitts” are invited to participate,

as are also those who can copy legibly
by hand or typewriter at a speed of any-
where from thirty to forty-five words a
minute, or even faster in Phillips’ Code.
Every single person interested in radio
transmission and reception should make
it a point to be present, as it will be an
event worth seeing or participating in.

T HE PACIFIC COAST RADIO
CONVENTION is marking an
epoch. This epoch, in making present-
day history, is one of peace and pros-
perity. By the latter is not meant the
lavish, extravagant so-called prosperity
of war days, but a settled, sane prosper-
ity, which reaches into the small corners
where poverty was once existent.
Manufacturers are turning to the seri-
ous problem of development of radio
appartus, carefully and systematically
working to produce equipment which will
actually do service worthy of commenda-
tion. No more are we hampered by the
tremendous press of wartime production,
which gave us no time for proper reflec-
tion or even a “breathing spell” Now
we are back to the time when the buying
power of the dollar will mean more, and
(Continued on page 105)
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DOWN TO THE
MINUTE

COMPANIES PLAN TO EXCHANGE
PATENTS IN WIRELESS FIELD

ATENT and scientific discoveries in

the fields of wireless telegraphy
and wireless telephony are to be ex-
changed by the American Telephone and
Telegraph Company and the General
Electric Company under the terms of a
contract which has been entered into be-
tween the two concerns.

Negotiations which led up to the con-
tracts were begun after each company
had received letters from the Bureau of
Steam Engineering of the United States

Navy, in which the bureau gave the.

opinion that the interests of all would
be served best by some agreement
between the holders of

patents.

permanent

“The world-wide wireless system of
the Radio Corporation of America, in
which the General Electric Company is
interested, coupled with
service of the Bell Teélephone System,
are thus brought into harmonious rela-
tion,” said H. B. Thayer, president of the
American and Telegraph
Company, in discussing the amalgama-
tion. o

“This will facilitate the use by the
public of the present wireless telegraph
facilities of the Radio Corporatidn, and,
as the art advances, will' enable the
Telegraph and Telephone
Company to extend its telephone service

the universal

Telephone

American

to ships at sea and to foreign countries.”
—San Diego “Union.” ' ‘

HE amateur radio license of R. P.

Fleming (6KH), 606 San Benito
street, Los Angeles, Cal. has been sus-
pended by the Radio Inspector of the
Sixth District for an indefinite period.
Fleming was found guilty of interfering
with distress signals from ,a 'seaplane

working with the Inglewood Navy Sta-

tion. Requests to stop transmitting were
ignored by Fleming. His apparatus was
ordered completely dismantled.

i

ANEW high-power radio station, cap-

able of transmitting 12,000 miles,
has recently been dedicated  in- Berlin,
Germany. - Members of the American
Mission and the German government
were present at the opening ceremonies
and a message announcing the opening
of the new plant was sent broadcast.

PACIFIC RADIO NEWS

Current R-adio News |

RADIO COMPASS ROBS FOG
OF TERRORS

KIPPERS will chuckle if fog envel-

ops the sea lanes into San Francisco
Bay, for Uncle Sam will be extending a
guiding hand to steer all steamers safely
past the dangers of shoals and rocks
when navy radio compass stations will
start their work of cutting\ terrors out
of fogs.

Four radio compass stations are new
guardians of the Golden Gate, having
been established at Point Reyes, Bird
Island, Point Montara and Farallon
Islands. They will furnish bearings to
steamers free of cost. No other means
exists to obtain bearings when fog ob-
scures the landmarks and vessels are
not within sound of submarine bell
warnings.

The principle involved in the operation
of the radio-compass stations, is that the
vessel sends signals by wireless, and the
four radio compass stations, determine
from which direction these wireless
waves come, by means of a special radio-
compass receiving apparatus. Each of
the four stations then sends out a mes-
sage showing the precise direction of the
vessel from the station.

The master of the vessel, by charting
these directions on the pilot charts which
give location of the compass stations,
can determine by the intersection of
these direction lines the precise location
of the vessel.

Canadian radio stations make charges
for this direction finding service, while all
United States Navy radio stations fur-
nish this service to mariners without
charge.

With the opening of radio-compass
stations off San Francisco Bay, Lieuten-
ant Commander McCaughey requests all
mariners to make use of these stations
in clear as well as foggy weather, for
training of personnel and visible check
on accuracy of bearing.

Lieutenant Commander McCaughey
announced that the corrected precise
location of the four radio-compass sta-
tions follow:

Point Reyes—Latitude 38 degrees 2
minutes 30 seconds north; longitude 122
degrees 59 minutes, 28 seconds west.

Bird Island—Latitude 37 degrees, 49
minutes 25 seconds north; longitude 122
degrees 32 minutes 11 seconds west.

Point Montara—Latitude 37 degrees 32
minutes 10 seconds north; longitude 122
degrees ‘31 minutes west.

Farallones—Latitude 37 degrees 42
minutes 6 seconds north; longitude 122
degrees 59 minutes 58 seconds west.—S.
F. “Bulletin.”

UP TO THE
STANDARD

R. D. W. REYNOLDS, a wireless

telephone enthusiast of Colorado
Springs, Colorado, has frequently heard
the radio telephone at Catalina Island.
“At first I thought that I had cut in on
Denver telephone calls, because the
voices were so clear,” Dr. Reynolds is
reported as having stated in discussing
the matter, according to the San Fran-
cisco “Bulletin.” “I could hear these
voices, halfway across the continent, as
if they were right here in Colorado
Springs, talking over land telephones,”
Dr. Reynolds further states.

HE Radio Corporation of America
announces the opening of its new
shore-to-ship radio station at Marshall,
California. A two k.w. 500-cycle spark
set has been ‘installed and will be oper-
ated by remote control. The call letters
of the new station are “KPH,” formerly
used by Hillcrest, San Francisco.
A 5 K. W. spark equipment and an
undamped wave transmitter will be in-
stalled at the station in the near future.

i

HE International Berne Bureau an-
nounces that, effective October S,
1920, the following conventional signal
will be placed in effect:
Abbreviation:

QTC
QUESTION,

HAVE YOU ANYTHING TO
TRANSMIT?

ANSWER,

1 HAVE SOMETHING TO
TRANSMIT.

The same circular abolishes the present
question for the signal QRU and makes
it an answering abbreviation only, as
follows:

QRU—I have nothing to transmit.

i

HE Compagnie Generale Sans Fil, of

France, by reason of a pre-war con-
tract which gave them control of Dr.
Goldschmitt’s patents, are now demand-
ing that the trans-oceanic station at
Elvisse, Germany, be turned over to
them for operation. The peace treaty
makes their claim legitimate. The
patents referred to are those covering
the Goldschmitt high frequency alter-
nator, the rights to which the Federal
Telegraph Company acquired from the
Hochfrequencie Maschin Co., Berlin, in
1914, By reason of this agreement the
French company also became possessor
of the Tuckerton, N. J., Station.



cArc .Kpadio cApparatus

By' Jennings B. Dow

Published by Permission of the Secretary of the Navy

Part III
FIGS. 5 and 6 show typiéal current-

time curves of arcs used for radio

purposes. It will be noted that
the arc is extinguished once during each
cycle, and that in Fig. 6 the inertia of
discharge evidenced itself by a com-
plete reversal of the current, shown by
the portion of the curve below the time
axis.
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Figure 5
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Figure 6

Design

While no intent is made to cover
thoroughly all details of design of arc
apparatus, it is hoped that the follow-
ing information may be applied in such
a way as to permit the experimenter to
design for himself good workable ap-
paratus in powers up to five kilowatts.

The converter consists of electrodes,
chamber, cooling system, electro mag-
net, and hydrocarbon feed system.

Since the electrodes are of a primary
importance, and because upon their ar-
rangement depends the design of so
many other important parts of the ap-
paratus, these will be taken up first.
Fig. 7 showg three types of positive
electrodes typical of small Poulsen arcs.
In A, a copper tip is brazed to the end
of a brass tube in which water is cir-
culated for cooling purposes. A tip

-
T
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Figure 7

The 5 K. W. Federal Arc Installation on the U. S. Army Transport “Mount
Vernon.”

e

An interior view of the
2 K. W. Federal Arc
Converter in use at The
Pacific Radio School in
San Francisco. The
Carbon Electrode is
slowly rotated by means
of a4 H P, D. C.
Motor. Note the hand-
le on the end of this
Electrode.. It is used
for striking the Arc.
The copper Anode re-
remains in a stationary
position.

==

of this kind 3-32-inch in thickness, if
properly cooled by water or oil, will
last for several hundred hours of con-

stant operation in arcs operated at in-
puts up to ten kilowatts. B shows a
(Continued on page 98.)




A SHORT WAVE REGENERATIVE RECEIVER OF HIGH
EFFICIENCY AND UNIQUE CONTROL

(BY WILLIAM F. DIEHL?®)

HE radio amateur in the United
T States must confine his opera-

tions to a wave-length of 200
meters and he is limited by law to a
power in-put of 1000 Watts. Compliance
with this regulation necessitates the use
of a small antenna, making possible the
radiation of a comparatively limited
amount of power—since the radiated
power is proportional to the radiation
resistance, this resistance being equal to
the ratio of height to wave-length, i.e.
R=40r" (AH)?, R being the radiation

x’

resistance, A the form factor (depending
on physical dimensions of antenna), H
the height of the antenna in meters, A

the wave length in meters. It is obvious
that the two variables are the height and
wave length, and since the height is lim-
ited by the wave length, and the latter
fixed by law, it follows that the amount
of power to be radiated by an amateur
antenna is relatively low. Even with the
finest equipment and most capable opera-
tion, it is rarely possible for the amateur
to obtain a power output exceeding 600
watts. It would surprise the average
amateur to know how little energy his
transmitter actually radiates.

It is clearly evident that to communi-.

cate over great distances extremely sen-
sitive receiving apparatus must be used,
and because of the multiplicity of sta-
tions operating on the same wave length,
receiving apparatus must also be sclec-
tive to a high degree. To facilitate the
reading of signals from great distances,
amplifying apparatus is essential. The
Grebe Type CR-6 Receiver was designed
for the reception of signals from low

*Chief Engineer A. H. Grebe Mfg. Co. B

powered stations at great distances, and
because of its high efficiency and unique
control, it should be of interest to the
progressive amateur.

Figure I shows the exterior of the
Type CR-6 Receiver, which embpdies a
short-wave regenerative receiver, vacuum
tube detector, two-stage audio frequency
amplifier, and special telephone jacks
which automatically control all circuits.
All these elements are combined on a
single Bakelite-Dilecto panel, shown in
Figure 2, which can be readily removed
from the cabinet for inspection of all
parts, and due to the disposition of the
various elements, the leads are extremely
short, making for high efficiency. The

having a hinged top, permitting the in-
sertion of vacuum tubes in their respec-
tive sockets, the complete apparatus re-
quiring a space of only 22x13x7 inches.
The controls have been reduced to a
minimum and are so located as to af-
fort.i simple and rapid adjustment of the
various circuits.

The wave-length range of this raceiver,
170 to 680 meters, is best suited for the
experimenter and relay operator. This
range includes all amateur stations, short
wave radiophone stations, commercial
ship and shore stations (300, 450 and 600
meters), experimental stations, and var-
ious aircraft and small Naval craft sia-
tions.

This receiver is extremely sensitive,
due to (a) the amplification obtained by
regenerative action and (b) audio-fre-
quency amplification. The signal strength
to be obtained by this apparatus is ap-
proximately 15,000 times that obtainable
by the use of a straight audion hook up.

Maximum selectivity is obtained in this

receiver by (a) absence of stray and
shunt capacities, (b) low damping of the
various circuits—effected by the use of
continuously variable inductances and
heavy bus wiring, (¢) a primary circuit
of finely variable inductance and antenna
series condenser, (d) a unique coupling

device, giving 0 to maximum coupling
over the entire wavelength range.

The use of variometers has reduced
the number of controls to a minimum,
thus simplifying the tuning-in of signals
from various stations. This makes the
Receiver admirable for use in connec-
tion with traffic handling—the work now
being done by members of the A. R. R.
L. All knobs, switch and rheostat
handles, as well as binding posts have
been designed with a view to easy ad-
justment, and a plug-and-jack control
system enables the operator to shift
from detector, to first or second stage
of amplifier-unit merely by inserting the
plug in the proper jack. This plug-and-
jack system also contemplates the use
of a loud-speaker, which may be put in
circuit in the same simple way. The
CR-6 Receiver is less difficult to operate
than a telephone switch-board.

Referring to the wiring, Figure 3,
primary circuit, consisting of an adjust-
able inductance, L, in series with the
variable condenser VC. Referring to
Figure 1, the two multi-point switches
S and M give extremely fine adjustment
of inductance. The dial marked “Ant.
Series Condenser” controls a variable
condenser. Coupling is effected by means
of the coil L-1 (Fig. 3) which is con-
trolled by the dial marked “Coupler.”
The variometer V, controlled by the dial
marked “Grid Variometer,” permits var-
iation of wave-length, and the proper
setting may be obtained by referring to
a curve similar to Figure 4, which is
furnished with each receiver. From this
curve it may be seen that two ranges of
wave length are possible, depending up-
on whether or not condenser FC is in
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circuit. Switch S-1, mounted on the sub-
panel to the left of the detector-tube
controls this condenser, and should al-
ways be open when receiving on wave-
lengths below 375 meters. The vario-
meter V-1, controlled by the dial marked
“Wing Variometer,” is used to obtain
regeneration. The condenser VC-2, con-
trolled by the dial marked ‘“Tel. Shunt
Condenser,” is connected across the tele-
phones and high voltage battery, and
serves to aid regenerative action and
clarify the tone of incoming signals.

A signal 4-volt battery supplies the
filament current for all three vacuum
tubes, which are mounted on a sub-
panel. The filament circuits are auto-
matically controlled by means of special
jacks, so constructed that when the tele-
phone plug is inserted in the first jack,
the filament circuit of the first or detec-
tor tube only is closed; when inserted in
the jack marked “Ist Stage” the filament
circuit of both detector and first am-
plifier tube is closed; when inserted in
the jack marked “2nd Stage” the fila-
ment circuit of all three tubes is closed.
The plug furnished with this set is fitted
with a special tip, which when partially
inserted in the “2nd Stage” jack, trans-
fers the output to the terminals marked
“Loud Speaker”. The filament current
is varied by means of the rheostats
mounted on the front of the panel. The
windows directly above are for the pur-
pose of determining filament brilliancy.

The arrangement for high voltage is
especially unique. There are three ter-
minals, 1, 2 and 3. The voltage applied
between 1 and 3 is the amplifier voltage,
that between 2 and 3 the detector volt-
age. The terminals marked “20 volts”
are used when it is desired to add addi-
tional voltage to the second stage tube.
With a minimum of batteries, any volt-
age may be impressed on the plate cir-
cuit of any tube. This is very useful

S
I ST STAGE

2ND STAGE

when employing tubes requiring various
plate potentials and when using “gas”
tubes as detectors. The plug-and-jack
control mentioned above includes a spec-
ial jack for controlling an external de-
tector, making it possible to use the am-
plifying unit of the CR-6 Receiver' for
the amplification of signals from an ex-
ternal source. This plug-and-jack con-
trol also makes for the economical use
of batteries.

Having connected up the Type CR-6
receiver as shown on wiring diagram,
Figure 3, the process of tuning is as
follows:

1. Set the coupling dial at 50.

2. Set the Wing Variometer dial at
zero.

3. Set the Antenna Series Condenser
at 100, and adjust switch M to some
medium point, say 4 or 5.

4. Rotate the Grid Variometer to the
700

79

setting corresponding to the wavelength
desired, or to a position giving maximum
strength to an audible signal which you
desire to read.

5. Reduce the coupling dial to about
10, and bring the primary circuit into
resonance with the secondary.

6. Rotate the Wing Variometer to a
position where maximum regeneration
occurs, without destroying the tone qual-
ity.

7. Adjust the coupling to a point
where signal is maximum, yet readable
through -whatever QRM may be present.

In some cases the above order of tun-
ing will be slightly modified, due to the
fact that distant signals will not be audi-
ble until regeneration occurs. To tune
to a distant station it will then be neces-
sary to set the Grid Variometer to ap-
proximately the wavelength of the dis-
tant transmitter and rotate the Wing
Variometer until the signal is heard.
Then by increasing or decreasing both
a point will be reached where with slight
tuning of the primary the signal will be-
come maximum. When increasing the
variometers, always increase the Grid
Variometer first but when decreasing
them always decrease the Wing Vario-
meter first.

It is sometimes noted that reduction
of coupling causes distortion of signals.
This is because at reduced coupling less
energy is transferred to the primary cir-
cuit and more is applied to the grid. To
restore the tone with reduced coupling,
simply decrease the Wing Variometer
slightly.

Much might be written of the achieve-
ments of this Receiver, but it may be
noted that during the recent QSS tests,
a station using one of these instruments
copied all the stations sending test sig-
nals from 1AW to 9LC—truly an unpar-
alleled performance.
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THE UPS AND DOWNS OF RADIO ON THE PACIFIC

HE EDITOR threatened

bodily force in keeping me out of
the magazine this month, but here I am
again. You see, fellows, it’s like this:
I am out of work and have lots of time
to call on my radio friends around town
and pick up a little news for you.

to use

SDMEBODY was sending out a “QST”
a few weeks ago, inviting everybody
to the San Francisco Radio Club. Mr.
B. Linden, our Assistant Radio Inspec-
tor, was going to give a lecture. The
Power Administrator of the state ordered
that no electric-signs be operated . be-
tween the hours of 7 and 10 p. m. Con-
sequently I had an awful time finding
the club rooms. The QRM from a half
hundred “sixers,” radiating from the S.
F. Gymnastic Club Building, gave me
my bearings.

I set a westward course for:the signals
and arrived without further mishap. The
meeting had already been called to order.
Somebody was just making a motion
that the Chairman be fined ten cents for
smoking while the meeting was in prog-
ress. Everybody else was smoking, so
why pick on the Chairman?

The Convention Committee was asked
to report. Sgt. Lufkin had lots of good
news for the members. He advised them
to hold the convention in the Civic Audi-
torium. No decision was reached as to
where the big affair will be held. At
any rate, it’s going to be the talk of the
town and you will be the loser if you
do mnot attend. A substantial advertising
and publicity fund was appropriated.
After the convention was marked from
the board we had a lecture by Mr.
Linden. Say, fellows, that speech was
hot stuff from start to finish. Mr. Lin-
den outlined the future possibilities of
radio as a career and received a most
hearty applause. There’s going to be a
speaker at the club every Tuesday even-
ing. Come to the meetings—you are
slways welcome, except at the usual
business meeting, which takes place on
the first Tuesday of the month.

SENDING and rec.eiving.specd con-

test for radio operators will be one
of the many features of the radio show at
the convention. A separate test will be
held for operators with commercial
licenses and another for those with ama-
teur licenses. A bit of keen.cut sending
will bustle forth from the “mitt” of one
of our crack Pacific Coast operators.
It is predicted that the contestants will
“put down” forty words a minute and
roll cigarettes between paragraphs.

BY THE STATIC HOUND

R. PAUL OARD, of the Oard

Radio Laboratories in Stockton,
dropped into the “PRN” office the other
day and showed us a number of samples
of his new radio equipment. Mr. Oard
just purchased a dandy automobile—
works as good as it looks. The same
applies to his new liné of receiving
apparatus.

Mr. Oard is an old-timer in the radio
game. He was operator on the S. S.
“Fifield” in 1913. The “Fifield” was one
of those deep-water vessels which draws
little water. She drew so little water
that in rainy weather she could sail up
the gutters in San Francisco’s main
street and discharge her cargo at the
City Hall.

THE Bay Counties Radio Club held
its first social affair in Klinker’s
Hall, Oakland, on the evening of Octo-
ber 1st. Over 230 radio men were pres-
ent. The house was filled to capacity
and visitors were kept on the jump with
a radio raffle, radio feed, jazz music and
several speeches. Mr. E. W, Stone spoke
on the old Bay Counties Wireless Asso-
ciation that was in its glory many years
ago. Mr. Bessey unloaded on the
“QRM” question. The sum of $135.65
was realized from the raffle, for which
the members received the following ap-
paratus: 4 pairs of Murdock phones, one
amplifying transformer, three honey-
combs, one variometer, one Oard control
panel, A-P tubes, one copy of Mr.
Stone’s book, “Elements of Radio Teleg-
raphy,” 2 V. T. sockets, three subscrip-
tions to “PRN” and miscellaneous small
parts. Messrs. Grubb, McNamee, Stone,
Oard, Lambert, Berringer and Bessey
were added to the list of honorary
members.

'

ACK BINNS, hero radio operator of

the “Republic” disaster, is writing
for the American Magazine. His first
article, “How People Behave When in
Danger,” appears in the November
number.

HE following list of stations have

all been worked by 7CU during the
month of August, 1920. Who says radio
is dead during the summer time?

SBR (Canadian), 6AS, 6AV, 6AR, CB]J,
6BN, 6BQ, 6BR, 6GO, 6DK, 6DY, 6EA,
6EB, 6EJ, 6EP, GEX, 6FS, 6GT, 6GR,
6IF, 61T, 6JD, €JI, 6JM, 6JN, 60C, 60H,
6PQ. 6QR, 6SR, 6TC, 6ZE, 7AD, 7AN,
7BK. 7CE, 7CW, 7IN.

The correct address of the station
operated by Maxwell P. Gilliland (6A
CB) should be 1117 Foothill St., Pasa-
dena, Calif.

THE operators’ waiting rooms in the
office of the large radio companies
are called “Static Rooms.” You can
hear more lies than truth about distance
records and sea-sick remedies in those
“Static Rooms.” One of the operators
was telling me about his experience on
the S. S. “Greenwood,” better known as
the “Bay Coroner,” due to her renown
as a wrecking cruiser. The vessel put
to sea with the purpose of salvaging a
wreck off the Eureka coast. A 5 k.w.
generating plant in the engine room sup-
plied the ship with power. A 2 k.w.
radio set was installed in the wheel
house. The operator had a message to
send to NPM and asked the chief en-
gineer for power to start his generator.
“Listen here,” said the chief, “only one
thing runs at a time on this ship—either
the wireless stops or the ship stops.”
Whereupon the ship was stopped for a
sufficient length of time to enable the
operator to clear NPM.

R. D. B. McGOWN, 6ZE, is

building a complete ¥ k.w. 500-
cycle transmitting panel which is an
exact duplicate of the Navy Standard
type installed on many merchant vessels.
He will use the new transmitter in his
endeavor to reach Honolulu. He ought to
be able to work Japan with that bunch of
new efficiency hooked on the air.
————————

ALITTLE pink-toed ether disturber

with a half-inch spark coil sent us
his application for the Honolulu test.
If that fellow wins the contest I am
going to present him with a handsome
box of assorted wave lengths.

" CALLS HEARD BY 6EA

6AE, 6AK, 6AAT, 6AAW, 6BQ, 6BR,
60C, 6DE, 6DT, 6E]J, 6FE, 6FX, 6FY,
6GX, 6IC, 6JI, 6JN, 6MZ, 60H, 6QM,
6QR, 6SR, 6TC, 6XZ and “PM” (QRA?)

Stations worked: 6AN, 6AT,6AV,6B],
6BN, 6CO, 6EP, 6EX, 6FS, 6SK, 6ZE
and 7CU. A single electron relay was
used in the reception of the above men-
tioned stations.

Stations heard and worked by GEB
are: 6AK, 6AN, 6AT, 6BJ., 6BN, €BQ,
6BR, 6CC, 6CI (6CO), 6DK, 6DO, 6DT,
¢DY (6E]), (6EP), 6EX, 6FE (6FS),
(61Y-Daylight). (6J1-Daylight), 6JN,
6JQ, 6JR, 6MZ-Daylight, 60H (6QM),
6QR, 6QU, 6SR, 6UM, €ZE (7CU).

The next issue of ‘“Pacific Radio
News” will be our combined Christmas
and Convention number. TIf you are in-
terested in radio at all you will miss a
treat if you do not send for a copy of
the big number at once. Better send us
your subscription before you forget it.



PACIFIC RADIO NEWS

THE EDITOR’'S MAIL BAG

OUR READERS ARE INVITED TO SEND CONTRIBUTIONS FOR
PUBLICATION IN THIS DEPARTMENT

East Orange, N. J., Sept. 9, 1920,

Mr. Paul R. Fenner,
Pacific Radio Pub. Co.,
San Francisco, Cal.

Dear Sir: That statement in your
“Radiotorial” of the last issue of “Pacific
Radio News,” which says “be satisfied,”
makes me think. And it makes me think
so hard that I shall attempt the expound-
ing of a thesis on which I would ap-
preciate your valued comments.

To introduce the theory we will take
the supposed case of “John” and
“James.” John is the proud owner of a
1 k.w. transformer, while James has only
a one-quarter inch spark coil. John, in
view of his superior (?) equipment, will
hardly speak to James now because he
(John) claims he can transmit two thou-
sand miles. He means to imply, I pre-
sume, that, with the average present-day
equipment at the receiving end,—includ-
ing with it a multious collection of
vacuum tubes, their control panels, re-
generative circuits, etc.,—his set will
transmit signals that are audible two
thousand miles distant.

But, let us see if John is justified in
his claim to superiority. It is my inten-
tion, in the following, to show that the
distance to which any transmitting sta-
tion can actually transmit is infinite! And
I mean this to imply regardless of the
size or location of the transmitting sta-
tion or the amplitude of the transmitted
wave.

To make my meaning perfectly clear,
let us take, for example, the analogy of
a stone thrown into a pond of still
water. When the stone strikes the sur-
face of the water it causes circular
ripples or waves to be sent out in all
directions through the water; the point
where the stone struck the surface of
the water forming the center of these
ripples or waves. Now, as the waves
travel outward and away from this cen-
ter of disturbance, they become less and
less well defined until a point is reached
where they are imperceptible to the human
eye. Weare led to believe, in consequence,
that they are “absorbed.” (So far, I be-
lieve. I am in perfect accord with the
theories advanced by today’s most noted
radio engineers.) But are we, therefore,
justified in assuming that because they
are apparently absorbed that they in
reality travel no further? Had we deli-
cate and sensitive enough instruments at
our disposal, it seems highly probable to
me that we could detect the presence of
these waves at the very extremities of
this body of water, regardless of the
size or magnitude of the transmitted
wave and entirely irrespective of the

size of the body of water—be it a small
pond, or a body of water the extent of
Lake Michigan—provided only that our
instruments of reception were sufficiently
sensitive and that the waves, in their
travel, met with no resistance.

This seems to be a perfect analogy
of the transmission of those electro-
magnetic waves termed “wireless,” differ-
ing only in the medium through which
transmission is effected. Due to the
very nature of things, water, being mat-
ter, and possessing both weight and
mass, must, of necessity, offer a con-
siderable resistance to the progression of
any waves that may be set in motion
through it. But, in the transmission of
electro-magnetic waves, we meet with no
such obstacle. The ether—that intangi-
ble “something” which invades and fills
all space—possessing neither weight nor
mass, offers no resistance to electro-mag-
netic wave transmission and permits
these waves to be conveyed through it
with a speed sufficient to carry them a
little over thirteen times around the
earth in a single second! If we were
given an infinitely sensitive receiver,
there is nothing to prevent the reception
in China (or Mars, for that matter) of
waves emitted from a buzzer in Alaska!

All in all, O.M,, it is the sensitiveness
of the receiver rather than the power of
the transmitter that is responsible for
present-day long-distance communica-
tion. To me (in my ignorance), the de-
velopment of a really efficient receptor
of electro-magnetic waves possesses un-
bounded possibilities. It is a strange
fact, but nevertheless true, that today,
with all our modern radio equipment of
“super-sensitive (?)” receivers; with all
our “efficiency (?)” bank-wound and
honey-comb inductances, in conjunction
with our multi-stage radio- and audio-
frequency amplifiers; and, with all due
respect to the radio marvels that have
been accomplished in the past, and to
the geniuses who have brought them into
being—there is not one single bit more
energy abstracted from the aerial now
than there was in the days of the
coherer!

Because man takes that same amount
of feeble current (or less) from his
antennae that he could obtain, and did
obtain some fifteen or twenty years ago,
and by its well-known trigger action
when passed through a bank of his mod-
ern vacuum tubes, causes energy to be
released from his “B” batteries out of all
proportion to the received current, he
foolishly and vainly boasts of being al-
most able to transmit power by wireless!
Better, by far, bend his energies toward
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developing some method or device that
will enable him to consign to the junk
pile his multi-steps of amplification, by
making use of a little more of the un-
used energy that is, assuredly, already in
his aeriall
And this result will not be brought
about by being satisfied with present
conditions! :
I assure you that your views on this
interesting subject will be greatly appre-
ciated and I shall look forward to your
reply with considerable interest.
Cordially yours,
GEORGE N. GARRISON. 2AWM.

We will appreciate any further comment
trcloalguour readers on this interesting subject.
- or.

- G

San Francisco, October 8, 1920,
Editor, “Pacific Radio News,”
San Francisco, Calif.

On October 4th at 8PM, 6B]J, located
at Burlingame, Cal, worked 7AD in
Seattle. A card received from 7AD
reads as follows: “I don’t know what
I am going to do with you down there.
You drown out the Portland and
Tacoma fellows and most of the local
stations. Have read you through NVL
(Seattle) 5 KW, five miles away.” The
card is signed by F. J. Brott, Seattle,
Washington. A card from Mr. Dennis
of San Fernando reads as follows:
“Hearing you very QSA, louder than
the fellows in Los Angeles, 20 miles
away.” Signed: B. H. Dennis.

Anyone hearing 6BJ will please write
Hall Berringer, 714 Peninsula Avenue,
Burlingame, Cal.

Yours very truly, 6B]J.
(What's the secret, Berringer? Ed.)

-

San Francisco, Cal.,, Oct. 8, 1920.
September 29, 1920.
Editor, “Pacific Radio News”:

I noticed an article in your October
issue which states that Mr. Neilson,
operator on the “Newport” has received
long distances on his Kennedy receiver.
Now, on the “D. G. Scofield,” we did
even better work with the Colin B. Ken-
nedy Company’s set. On the last voyage
to England Mr. R. S. Rheem of
Oakland made the trip as Junior with
me and he had a Kennedy set which we
used practically all of the time. We
copied San Diego press 4,000 miles in
daytime and through heavy static. Sig-
nals were strong. We received Balboa
and Annapolis time signals at London
and Liverpool. I made sure of this as
I had a bet with Mr. Rheem, of a Man-
hattan Cocktail, that it could not be
done. I lost the bet and paid for the
cocktail. We used only one Audiotron
bulb and T may say that up to the pres-
ent time I have not seen a receiving set
that can equal this one. It surely is
wonderfully efficient for arc and other
undamped waves. ’

Yours truly, Carl E. Soderstrom.



THE AUDION OSCILLATOR*

1. Introduction
MONG the great inventions, devel-
A oped in peace times but made use
of in the late war, are the radio
telegraph and telephone. They are rec-
ognized as most useful instruments of
commerce, especially as instruments for
safe sea travel. The wide use possible

of radio apparatus necessarily makes for.

wide use of its most important apparatus
element—the audion or vacuum tube,—
and causes anything said or written
about the latter to take on more than
usual significance. - ‘The" audion is also
extensively used in telephone work.
These varied uses together with the
great potential possibilities in other en-
gineering fields make it nécessary for the
present day electrical engineer to know

something of its construction and opera-.

tion.

The audion itself has been'described in
many articles up to the present, De
Forest (Patent No. 879.532), Armstrong
(Electrical World, Dec. 1914) (Proc. I.
R. E., Mar. 1915), Van der Bijl (Phy.
Rev., Sept. 1918), Vallauri (L’Elettrotec-
nica, Jan. 1917), Langmuir (Proc. I. R.
E. 1915), and no attempt will be made
to describe it here.

The audion, which is essentially an
amplifier, is used for many other pur-
posgs. It is used to generate oscilla-
tions, detect oscillations, and modulate
oscillations. The particular phase of its
use to be discussed 'in this paper is that
of generating oscillations. Audion oscil-
lator circuits have to a certain extent
been discussed by Armstrong, Hazeltine
(I. R. E. April 1918) Vallauri, and in
Bureau of Standard’s Circular No. 74.
Analytic studies of audion oscillator cir-
cuits were made by Hazeltine, Vallauri,
the writert and others. In this article
duplication of existing published work
will be avoided where possible.

2. Scope

An analytic solution for an oscillator
circuit, although giving much useful in-
formation regarding an oscillator’s be-
havior, does not give the information
necessary for the design of such circuits
for power. Tt neglects many of the
important factors which must be con-
sidered in securing best power condi-
tions. The principal factors so neglected
are : (1) the actual characteristic curve,
(2) filament emission other than that of
temperature saturation, and (3) the
power absorbed by the grid input cir-
cuit. Such solutions give transient con-
ditions, or requirements for oscillation.
The neglected factors, though affecting
these somewhat, produce their greatest
effect after oscillations have begun by
limiting the expanding current in the
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By R. A. HEISING

transient state and bringing about the
condition of stable, sustained, free oscil-
lations. In conditions under which power
is secured from an oscillator, all of
these factors enter into the behavior of
the oscillator and cannot be neglected.
To treat analytically a circuit containing
them leads to such complicated expres-
sions that an experimental determination
of the oscillator’'s behavior is much
easier. The latter was therefore done
and the principal results and deductions
therefrom are given in the following
pages.

In the study of oscillators, by experi-
mental methods, the
variables entering into its behavior neces-
sitates an extremely large number of
experiments. It would be desirable, if
space permitted, to give complete in-
formation regarding all
ments. However most of them were of
comparative unimportance or gave nega-
tive results and their discussion would
be a waste of time. This paper will be
confined to the more important matters,
theory as well as practice, and where
thought necessary experimental evidence
will be given to support the statements
made.

3. General Oscillator Circuits

An important trait, peculiar to all types
of amplifiers, is that under proper con-
ditions they may be made to produce
free or sustained oscillations. Common
examples are the electric bell, and the
 ordinary telephone set which can be
made to “howl” by placing the receiver
up to the transmitter. In both cases,
variable current power is generated by
a variable resistance, part or all is fed
into an input operating device, phase
relations in the input power are defi-
nitely set (this is especially observable
in the bell), and a separate source of
power (a battery) is used. The fre-
quency is determined by the mechanical
free periods,—the clapper and spring of
the bell, and the diaphragms of the trans-
mitter and receiver. A large number of
purely mechanical oscillations might be
named besides these two which are partly
mechanical and partly electrical, but they
all exhibit the same characteristics.

The audion, being essentially an ampli-
“fier, can also be made to generate oscil-
lations. The same circuit conditions are
necessary as for the example given.
They are,

1. A circuit to fix the frequency,

2. A feed-back arrangement to impress
some of the power from the output back
into the input,

3. The proper phase relations for the
impressed input,

4. A separate source of power.

large number ot*

these experi-

The frequency is usually fixed by one
or more tuned circuits. Oscillators can”
be made in which the frequency is de-
termined by a condenser and a resist-.
ance, or an inductance and a resistance,
but they are unsatisfactory for many.
kinds of work and are seldom used.

The feed-back arrangements for trans-
ferring power from the output circuit to
the input circuit are innumerable. Fund-
amentally they all come under the heads
of inductive, capacitive, or resistive
coupling, but there is no particular man-
ner in which the coupling must be
accomplished.

The proper phase relation in the input
power is of vital importance as regards
the oscillator’s operation. It is as im-
portant as the setting of the eccentric
on a steam engine. The exact relations
required are pointed out later.
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The separate source of power used is
generally direct current. It is not neces-
sarily so as alternating current can be
used if a single continuous frequency is
not necessary. The power represented
by the oscillation current all comes from
the direct-current source. The oscillator
acts only as a frequency changer, chang-
ing the power from zero frequency to
that delivered into the oscillation circuit.

4. The Simple Oscillator Circuit

The two simplest types of oscillator
circuits are shown in Figs. 1 and 2.
They differ in a few points only. In Fig.
2 the oscillation circuit is (Le+ Ly C,
coupling to the plate circuit is the mutual
inductance between Lp and Le. In Fig.
2 the oscillation circuit is (L« + Ls) C,
and the coupling to the plate is the self
inductance of Ls. Of the two circuits
the former appears logically to be the
simpler and more fundamental and the
latter only a special case of it. Actually
the latter is met with more often in
practice. This is due to the inherent
construction of the audion. If the audion
were strictly a unilateral electrical device,
a condition it approaches at low fre-

*Published by permission of the Publishers of the Journal of the American Institute of Electrical Engineers.




quencies, the circuit in Fig. 1 would un-
questionably be considered the funda-
mental circuit. Actually, however, the
inherent capacity between the plate and
grid prevents us from obtaining this
desired condition, and in many cases
causes oscillators to behave according to
the circuit in Fig. 2 instead of according
to the circuit in Fig. 1. For this reason,
Fig. 2 is considered the simpler of the
two and will be discussed first.

The number of oscillator circuits pos-
sible is innumerable. They can, however,
all be resolved into one of the simple
circuits of the types shown in Fig. 1 or
2, by considering the elements Ly, L¢ or
C as being made up of complex circuits
instead of simple inductances or capaci-
ties. The actual operation of the simple
circuits can be shown in detail while for
the more complex circuits, which do not
lend themselves readily to mathematical
analysis, the operation can be quite easily
explained by resolving them into equiva-
lent simple circuits and applying the
theory of operation of the latter.

The simple Hartley oscillator in Fig. 2
will be explained first. The circuit as
shown contains only the alternating cur-
rent  elements. The  direct-current
branches mecessary to its operation may
be brought in in a number of ways by
inserting proper choke coils and con-
densers to keep the d-c. and a-c. paths
separate. We are interested only in the
a-c. operation at present and will there-
fore show only the necessary parts of
the circuit.

The frequency in this oscillator is de-
termined by the oscillation circuit (L» +
Le+2M) C. The resistance, audion
output impedance, and amplification con-
stant affect the frequency slightly, but it
is mainly the reactance of the oscillation
circuit which determines the frequency.
The inductances Ly and L: may be of
approximately equal value with or with-
out mutual inductance. The condenser is
connected directly between the grid and
plate and includes the capacity between
these elements.

A simple explanation of how and why
the oscillations occur is as follows:

Assume to begin with, that in some
manner an alternating voltage is im-
pressed upon the grid. Such a voltage
will cause an alternating current to flow
in the plate circuit. This plate alternat-
ing current must flow through the in-
ductance Ly or through Lg and C, or
divide between these paths. The result
is the same whatever path is taken, but
for the purpose of a simple explanation
it will be assumed that it all flows
through Lp. In flowing through L, this
alternating space current produces an
alternating e. m. f. This alternating
voltage is the driving e. m. f. in the
oscillation circuit and causes the oscil-
lation current to flow. In flowing

PACIFIC RADIO NEWS

through Li the oscillation current pro-
duces an inductive voltage drop which
because of the connection of the grid, is
applied between the grid and the fila-
ment. This is the alternating voltage
assumed to begin with as being applied
to the grid. .
(To be continued.)

GRID LEAKS

AGOOD deal of speculation has been
caused, and some blind experimenta-
tion carried on by many operators who
try, with more or less success, to use a
grid leak in a vacuum tube circuit. The
chief difficulty lies in the failure to un-
derstand the purpose of the leak, which
is a very simple thing after all. The
grid in any tube, whether it be a de-
tector, amplifier, or oscillator, is really
the control member on the tube, i.e., it
controls the output and current flowing
between the plate and filament. Now,
for best results,.the grid should have a

negative potential impressed on it
(14
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the value of which depends entirely on
the characteristics of the tube, and the
conditions of the circuit in which it is
used. This can be obtained in several
ways. The grid leak is one way which is
very simple, and gives good results. It
should be connelted between the grid
and negative pole of the filament, as it
allows any positive change, which may
tend to accumulate on the grid to be
neutralized by the flow of current, min-
ute though it may be, from the negative
terminal, which flows through the grid
leak. The accompanying figure shows
the method of connecting the grid leak
in a simple detector circuit, and no
change is necessary for using the leak
in any detector, amplifier or oscillator
circuit, as long as care is taken to con-
nect the leak between the grid and nega-
tive pole of the A battery. A negative
potential may also be impressed on the
grid by the use of a grid, or “C” battery,
or by the use of a “bias” resistance,
which both impress a negative potential
on the grid. A “C” battery of about 2
volts is connected in place of the grid
condenser. To use a bias resistance,
short circuit or disconnect the grid con-
denser, and connect a resistance of
about 2.0 ohms between points C and D
in the figure. The “C” battery possesses
few advantages over the grid condenser,
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and the bias resistance is especially rec-
ommended for amplifier circuits, espe-
cially.

A PECULIAR PHENOMENA

By C. 1. Hoppough, Radio Engineer,
U. S. Signal Corps, Fort Mason,
San Francisco, Calif.

N interesting and somewhat unusual

fact was recently noted while a radio
telephone equipment was in operation
on one of the U. S. Army Transports
running between San Francisco and
Manila.
tuned to a certain wave length and all
parts of the equipment were given a
thorough examination. Another check
of the wave length was made during the
latter part of the day for purposes of
verification. It was noted that the wave
length of the set had increased, although
by only a few meters, and it was fur-
ther noted that the “mush” from the
South San Francisco NPG arc station
was heard loudly on the same wave
length. The arc “mush” stopped, ap-
parently due to the fact that the arc had
been shut down, and it was then noted
that the wave length of the radio tele-
phone set returned to its original point.
It is thought that the energy from the
arc “mush” caused a change in the ion-
ization of the atmospheric layer between
the antenna and earth of the telephone
antenna, which in turn changed the
capacity of the antenna, resulting in the
noticeable change in wave length. Author-
ities on the subject state that no such
action takes place. It would be of in-
terest to hear from persons who have
had a similar experience.—The Editor
of this publication will be pleased to
publish further comment on this timely
subject.

R. R. M. KLEIN, manager Lee De-

Forest, Inc., San Francisco, has
been called to New York to take a posi-
tion with the home office, DeForest Ra-
dio Tel. & Tel. Company. While Mr.
Klein’s new position has not been an-
nounced, it is understood he will be
General Manager of the Eastern Com-
pany. .

Mr. Klein’s successor in San Francisco
is Ellery W. Stone, General Manager
Pacific Radio Supplies Co., which com-
pany is taking over the manufacturing
and sales work of the Western DeForest
Company.

While no announcement has been made
of any merger of the DeForest interests
with those of the Pacific Radio Supplies
Co., Mr. Stone will look after the af-
fairs of both companies.

The extraordinary subscription offer
advertised in our last issue expires on
December 1st. )

The radio telephone set was .
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RADIO STATION 6AT, SAN JOSE,CAL.

R. E. GARRATT ARNOLD

(6AT) has sent us a photograph

of his station which we publish
herewith. The transmitting equipment
comprises a 1 K.W. Thordarson trans-
former, Thordarson condenser, special
type Thordarson rotary gap and an os-
cillation transformer constructed of one
inch ribbon for the primary and three
quarter inch ribbon for the secondary.
Meters for indicating power and radia-
tion are also used.

Several receiving sets are employed.
The short wave units consist of a Grebe
and Paragon regenerative receiver, aud-
ion detector and four-stage amplifier with
Brandes phones. The long wave set is
of the Western Radio, type LW make,
with proper condensers and loading in-
ductances. :

An aerial consisting of four wires sus-

~ Diego.

pended between two masts, 62 feet high
separated by a distance of 48 feet, is used
for short wave work. The long wave
aerial is 200 feet long, 110 feet high at
one end and 62 feet at the other. The
ground consists of a number of cables
and plates, buried in the form of a fan,
directly under the antenna.

During the winter and spring season,
the station established reliable commu-
nication with Seattle, Phoenix, Portland,
Boise, Los Angeles, Salt Lake and San
Signals from 6AT were reported
heard in Des Moines, Iowa, by 9UA. A
total of 117 messages passed through
6AT during the months of January and
February, 1920. Signals from France,
Japan, South America, Mexico, Canada,
Alaska, Hawaii and the Philippines were
copied on the long wave receiver with

good audibility on two steps of am-

plification.

CALLS HEARD BY 7BH
(Clive Scottr Salem, Ore.)
6EO, 6FE, 6EJ, 6KK, 6YM, 6BO,
60H, 6BQ, 6AD, 6AE, 6BR, 6BW, 6PQ,
6TC, 6AV, 6AK: 6TS, 6DJ, 6JN, 6RA,
6CV, 6BK, 6AT, 6AAT, 6DQ, 6CR,
6AAW, 6JI, 6ABP, 6EN, 6JM, 6QR,
7BQ, 6BJ. 7CC, 6AAK, 6EK, 6VM,
7AD, 7CR, 7DP, 7CU, 7BP and 7BK.
Signals could be heard a foot from
the phones from 6QR, 7BQ, 6BJ and
7CC. The radio telephone on the Ava-
lon-San Pedro circuit as well as the
DeForest phone in San Francisco have
been heard several times.

NAPA RADIO CLUB ELECTS NEW
OFFICERS
T a recent meeting of the Napa Ra-
dio Club the following officers were
elected: :

E. M. Swift, President.

G. Gerlach, Vice-president.

F. C. Simpkins, Secretary.

Mrs. M. L. Webb, Treasurer.

B. R. Norton, Sergeant-at-Arms.

Mr. M. L. Webb was retained as chief
operator and instructor. After the clos-
ing of the ballots a social was held and
speeches delivered by the newly elected
officers. Code messages are sent to

members three nights a week, between
8:30 and 9:30 P. M. by B. R. Norton

from his station 6JQ. The messages
are transmitted on low power in order
to avoid any possible interference. °

BOOK REVIEW

The second edition of the Consolidated
Radio Call Book, dated July 1920, con-
tains data on Shore Radio Station Calls;
Ship Radio Calls; Telegraph, Cable and
Radio Rates; Radio Compass Stations;
Press Schedules; Weather Reports; Time
Schedules; Amateur Calls and a Radio
Map of the World. It has taken 160
pages to cover the aforementioned sub-
jects in a thorough and reliable manner.

“Trans-Pacific Radio Operator’s Log”
is the title of a new pamphlet that will
be ready for distribution on November
first. The purpose of the log is to give
the commercial operator full details of
radio conditions on the Pacific Coast.
Call letters, press schedules, wave-
length data: weather reports, time sig-
nals and other valuable information will
be contained therein. The authors of
the book are W. Breniman and G. E.
Knudsen.

In the last issue of “PRN” on page
54, we published a list of stations heard
and worked by station 6UV. Credit for
these call letters belongs to 6AR. 6UV,
however, has succeeded in covering 850
miles with his radio telephone. His list
of calls heard and worked was unavoid-
able omitted.

A GOOD HOOK-UP FOR LONG WAVE
RECEIVER USING SEPARATE
HETERODYNE

Courtesy of the Pacific Radio Supplies Co.
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Cut out this Diagram and paste it in your note book. We will have another good
one for you in the next issue of “Pacific Radio News.”
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HONOLULU TEST AROUSES INTEREST
IN AMATEUR CIRCLES

teur stations on the Pacific Coast

will partake of the test to establish
communication with Hawaii. Never in
the history of amateur radio on the
Pacific has such interest been aroused.
Competition is keen; sets are being
tuned and adjusted in order to radiate
the maximum energy.

Final word is being awaited from Mr.
M. A. Mulrony, Expert Radio Aide at
the U. S. Naval Station, Pearl Harbor,
Hawaii, as to the time and date on which
the test is to take place. Every con.
testant has expressed faith in the accom-
plishment of the project. “Why can’t
we be heard in Honolulu when they
copy us in Alaska?” is the question asked
by one of the contestants. “The distance
to Honolulu is something like 2,100
miles—clear sailing, with no obstacles to
encounter, such as mountainous regions,
etc. It should be far easier to be heard
in Honolulu than in Colorado,” says
anothr contestant.

Mr. Malcolm H. Finley has the follow-
ing to say in regard to the test:

SEVERAL of the most efficient ama-

“The Hawaiian transmitting contest
sure sounds like great dope, and, al-
though I do not claim to have any-
thing like the best station on the
Coast, I have been doing some fairly
good work and would certainly like to
take a whack at the test. The closed
circuit of my transmitter is about as
efficient as any set in the state, but the
weakness lies in the open circuit. My
aerial is only fifty-five feet high at one
end and twenty-five feet at the other.
It is well insulated, especially at the
outer end. Regardless of these handi-
caps, stations as far north as Van-
couver, Washington, report hearing my
signals with good audibility. Put me
down on the list for the test and when
the time comes, this bird will be on
hand.”

The most interesting factor of the test
is the lack of interference that will be
experienced by the listening-in station at
Pearl Harbor. Mr. Mulrony will silence
the arcs on the balmy isle in order to

"give us a fair chance to be heard.

Among the entries received to date are
the following:
D. B. McGown (6ZE), San Francisco.
Hall Berringer (6BJ), Burlingame, Cal.
A. E. Bessey (6BR), Sunnyvale, Cal.
H. R. Shaw (6BN), San Francisco.
Seefred Bros. (6EA), Los Angeles.
Malcolm H. Finley (6PQ), Santa Ana.
Garratt Arnold (6AT) San Jose, Cal.
Royal Mumford (7CU) Vancouver,
Washington.
The Seefred Brothers have this to say:
“We note on page 51 of the current
issue of “PRN” an article on the
doubtfulness of Mr. T. C. Hall copy-
ing our station (6EA) in Honolulu.
We would like to say that we believe
that Mr. Hall is correct in his state-
ment, as we have been heard in Juneau,
Alaska, on a crystal detector and a
Marconi type 101 tuner with Bladwin
phones. We have also been heard by
9ME, Fort Wayne, Indiana, with the
use of a Paragon RA6 tuner, single
Audiotron and Brandes 2,000 ohm
phones. Both stations mentioned are
in the neighborhood of 2,000 miles
from Los Angeles and our signals were
copied with good audibility. With Mr.
Hall’'s eight-stage amplifier he should
not experience any difficulty in copy-
ing us. My brother (6EB) and myself
are ready to participate in the test.”
The contestants will be asked to comply
with certain fixed rules in order to make
the test one of fair play. The power
input shall not exceed 500 watts and a
wave length of 200 meters shall be used.
Further details will be forwarded to the
contestants by mail and the result of the
contest will be announced in an early
issue.

ACOUSTIC TUNING

The Latest Scientific Aid to Radio
Communication

ratio can be moted when a loop

antenna of the proper design is
used. Instead of conducting the static
from all directions to the tuning appa-
ratus, only such strays as those which
have their origin in a plane parallel to
the loop are received. There is therefore
a great reduction of static, with but little
reduction of signal strength, and the pro-
portion is much improved.

Q VAST improvement in static signal

Loop antennae and multi-stage ampli-
fiers, both radio and audio, are here to
stay, but even these devices do not
entirely fill the need where the static is
extremely heavy and the signals very
weak.

A static eliminator, introduced by an
Eastern company, is a very unique de-
parture from the customary methods em-
ployed for killing the bane of radio
operating. The operation of this new
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device depends on a well-known scien-

tific principle, and it seems strange that
it has not been used before.

In order to secure the greatest signal
strength, no matter what type of receiv-
ing apparatus we employ, the circuits
must be in resonance with the wave
length of the transmitting station from
which we desire to receive. ' This is
brought about by varying the values of
capacity, inductance, or both, in the
receiving circuits until the point of
resonance is found. The waves sent out
from the station from which we are
receiving are of constant length when
the values of the transmitting circuits
remain constant, and once the proper
setting of the receiver is found no fur-
ther manipulation is necessary. - Waves
of a given length will oscillate in the
receiving circuits while waves of other
lengths will be excluded. When two or
three stations are working together in
the same mneighborhood, even though
they are of different wave lengths, if
their power is great enough they will
force their way through the receiving
apparatus either by forced oscillations,
harmonics, or in some instances by re-
radiation.

However, a well-designed receiving set
coupled to a loop receiver will generally
cut out this sort of interference. But
let us consider several stations of ap-
proximately the same power, working on
the same wave length and in compara-
tively short distances of one another.
The result may quite well be compared
to the parliamentary proceedings at the
famous Tower of Babel.

This is just about where the thing has
rested for a number of years. No
thought seems to have been given to the
fact that but few stations produce iden-
tical notes in the telephone receivers.
Th application of acoustics to radio has
not, until recently, been given much
attention.

Scientists tell us, and it is everywhere
evident, from the pipe. organ to the
phonograph, that any sound has a natu-
ral period of vibration. Using a certain
sized acoustic chamber as a unit in a
pipe organ, it will produce a certain
note. By simply reversing this principle
we find that any given note will pass
with the greatest intensity through an
acoustic chamber of a size corresponding
to its wave length.

Even though we find a great many
stations which are supposed to be
equipped with apparatus which will pro-
duce the same tone at the receciving end
of the line, practice indicates that there
is a great variation of tones. This may
be the result of any of a number of
causes which are brought about by local
conditions! But the point is this: given
a means for tuning to the acoustic wave

(Continued on page 103)
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A BILL ~ 6

TH CONGRESS

Introduced by MR. POINDEXTER

TO REGULATE THE OPERATION OF AND FOSTER THE DEVELOPMENT
OF RADIO COMMUNICATION IN THE UNITED STATES.

READ TWICE AND REFERRED TO THE COMMITTEE ON NAVAL AFFAIRS.

E it enacted by the Senate and House
B of Representatives of the United States

of America in Congress assembled, That
the purpose of this Act is to regulate the op-
eration of and to foster the development of
radio communication in the United States
so that the maritime and other commercial
interests of the United States may receive
the maximum benefits therefrom: and to
provide additional facilities to be utilized
by the United States in maintaining and
finproving the national security and defense.

That wherever used in this Act the term
‘‘radio communication’ shall be construed
to mean communication by an electrical sys-
tem or method without the aid of conduct-
ing connections, or with the aid of wires or
other conducting connections from which
radio frequencies can be intercepted at a
distace of one-half of one mile; the word
“‘apparatus’”’ to mean machines, devices, and
all other equipment used in radio communi-
cation; the words ‘‘transmitter’” and “re-
celver' to mean the sending and receiving
apparatus, respectively, used in radio com-
munication: the word ‘radiogram’ to mean
message, communication, or signal trans-
mitted or received in radio communicatifon;
the term ‘‘radio station” to mean a place
where apparatus {s used for transmitting,
receiving or for transmitting and receiving
the signals used In radio communication;
and the term “territory of the United
States” or the word ‘‘territory” to mean
any territory, district, zone, insular pos-
session, water, or other place subject to the
jurisdiction of the United States, and not
within any State.

The word “person’” as used in this Act
shall be construed to import both the plural
and the singular and to include corporation,
co-partnership company, or association; and
when construing and enforcing the provis-
fons of this Act, the act, omission or failure
of any director, officer, agent, or employee
of such corporation, co-partnership company
or assoclation acting within the scope of his
employment or office shall in every case
be deemed the act, omission, or failure of
such corporation, co-partnership, company,
or association as well as that of the per-
son 80 acting for or on behalf thereof.

Sec. 2. That radio stations are divided
for the purposes of this Act into the fol-
lowing classes:

First. Coastal station, a radio station on
land or on a permanently moored vessel used
for the exchange of correspondence with
ships at sea or aircraft. Coastal stations
include (a) those open to general public
correspondence and (b) those open to limit-
ed public correspondence. Coastal stations
of class (b) transmit and receive private
radiograms to and from certain stations
only which are designated in the license.

Second. Ship station, a radio station on
board any vessel or aircraft not permanently
moored. Ship stations and aircraft include
(a) those open to general public corres-
pondence and (b) those open to limited cor-
respondence. Ship and aircraft stations of
class (b) transmit and receive private radio-
grams to and from certain stations only
which are designated in the license.

Third. Land stations, namely, radio sta-
tions on land or on a permanently moored
vessel used in the transmission or recep-
tion of private radiograms (1) between a
point within the continental limits of the
United States and any other point within
such limits, (2) between a point within the
limits of any Territory of the United States
and any point within the limits of the same
Territory (3) between a point in the United
States of a Territory of the United States
and a point in another Territory of the
United States distant one thousand miles or

less. Land stations include (a) those open
to general public correspondence, (b) those
open to limited correspondence.

Fourth. Transoceanic stations, namely,

radio stations on land used in the trans-
mission or reception of public correspon-
dence (1) between a point in the United
States and a point in any foreign country;
(2) hetween a point in the United States and
a point in any territory of the United States
distant more than one thousand miles from
the first; (3) hetween a point in any Terri-
tory of the United States and a point in
any other Territory of the United States

A NEW BILL PROPOSED BY SEN-
ATOR POINDEXTER THREAT-
ENS DANGER TO ALL
BRANCHES OF THE
RADIO ART

T the last session of Congress Sena-

tor Poindexter introduced the Bill

known as $S4038 which appears here-

with, This BIill, which, it is under-

stood, is really proposed by the Navy
Department, is one of the most dangerous
of all Bills which have even been presented
to Congress.

This Bill provides for a Natfonal Radio
Commission appointed as described in detail
in Section 4. The control of radio communi-
cation will be left to this Commission and
here the first Joker appears:

THE SECRETARY OF THE NAVY
SHALL APPOINT A NAVAL OFFICER
WHO WILL ACT AS SECRETARY OF
THE COMMISSION AND WILL, OF
COURSE, BE ITS ADVISORY HEAD,
BEING AN APPOINTEE OF THE SECRE-
TARY OF THE NAVY THIS OFFICER,
WHOSE VERY POSITION WILL DEPEND
UPON THE PLEASURE OF THE SECRE-
TARY, WILL HOLD THE NAVY AND
THE NAVAL RADIO SERVICE AS SU-
PREME.

THE SECOND JOKER:

Section 7. No station shall be licensed if,
by its operation, it might interfere with the
operation of previously existing Government
or licensed stations. .The statement, “That
it is not necessary for the general good of
the public service,” as provided in this sec-
tion i{s vague and indefinite. This means
that {f one commercial company established
a shore station to handle the ship-to-shore
business at any port no other station can be
established to handle this business.

THE THIRD JOKER:

Section 12. This section provides that a
license shall be issued to any person who
submits proper evidence under oath that
sald applicant possesses sufficient experience
and skill to operate a station. No examina-
tion or other method of determining the
qualifications of the candidate f{s provided
for, and nothing is said in regard to the
various grades of operators to be licensed.
No restriction Is placed on aliens as ship
operators but none other than American
citizens may operate other classes of sta-
tions,

THE FOURTH JOKER—AND A BAD
ONE!

Section 18, No land station, amateur, ex-
perimental or training school  shall be
located in such a manner as to interfere
with coastal, trans-oceanic, or Government
stations, This means that all amateurs in
the vicinity of any of these classes of sta-
tions will be forced to discontinue trans-
mitting because they MIGHT interfere with
the above mentioned stations.

WRITE TO YOUR CONGRESSMAN
AND PROTEST THE PASSAGE OF
THIS BILL. IF THIS BILL BE-

COMES A LAW IT WILL MEAN
THE DEATH QF AMATEUR RADIO

distant more than one thousand miles from
the first.

Fifth, Experiment station, a private radio
station on land, ship, or aircraft actually
engaged in conducting experiments for the
development of the science of radio com-
munication of the apparatus pertaining
thereto.

Sixth. Technical and training school sta-
tion, a private radio station on land, ship,
or aircraft used for purposes of instruction
in radio communication and training operat-
ors.

Seventh, Amateur station, a private radio
station on land not covered by third, fourth,
fifth, sixth, or eighth paragraphs of this
section and not operated for financial
profit. Amateur stations include (1) general
amateur stations; (b) restricted amateur
stations which are within five nautical miles
of a Government station; (c) special ama-
teur stations, the operation of which seems
likely to result in some . substantial benefit
to radio communication.

Eighth. Government station any radio
station controlled and operated by any de-
partment of the Government. They are not
open for general public correspondence ex-
cept as specified in the provisions of this
Act. They do not require licenses, but shall
be subject to the jurisdiction of the National
Radio Commission hereafter mentioned, so
far as concerns wave lengths and other
matters affecting interference.

Sec. 3. That nothing in this Act shall be
construed to apply to the transmission, re-
ception, or exchange of radiograms or sig-
nals between points in the same State if
sald transmission, reception, or exchange
shall not interfere with the reception of
radiograms or signals from beyond the ju-
risdiction of the said State, or if the effect
thereof shall not extend beyond said juris-
diction.

Sec. 4. That, for the purpose of regulat-
ing radio communication in the United
States and its Territories. there is hereby
created a permanent Natfonal Radio Com-
missfon composed of four members properly
qualified, one to be appointed by the Secre-
tary of the Navy, one by the Secretary of
War, one by the Secretary of Commerce,
and one by the Postmaster General. There
shall be a secretary of the commission,
who shall be an officer of the active list
of the line in the United States Navy, to be
designated for this service by the Secretary
of the Navy. The miembers of the com-
mission shall receive a salary of $4,000 per
annum each, and officials of the depart-
ments named in this section may be detailed
for service on the commission by the heads
of the departments  respectively, and each
member shall be subject to removal or
transfer by the head of the department
from which he was appointed.

This commission shall be designated as the
National Radio Commission, and as such
shall have full power to regulate radio com-
munication in the Unijted States and its
Territories In accordance with the provis-
fons of this Act and in accordance with
such international radio communication con-
ventions as may be ratified or adhered to
by the United States.

The National Radio Commission shall pub-
lish regulations concerning methods of op-
erating, procedure, wave lengths, radio in-
terference, and power used by the varfous
classes of licensed radio stations. These
regulations shall be based, in so far as {s
practicable, upon the regulations of {inter-
national radiotelegraph conventions, shall
be of such a nature as to afford protection
to the various services involved and shall
conform invariably to the technical develop-
ments of radio communication.

The National Radio Commission shall as-
sign bands of wave lengths for the use of
each of the classes of licensed stations
described in section 2 of this Act; such
bands shall correspond in so far as s prac-
tical, to those prescribed by present or
future international radio conventions rati-
fied by the United States.

The National Radio Comimission shall
grant licenses for radio stations and operat-
ors in accordance with the provisions of
this Act, assigning to each separate station,
80 far as is possible, a wave length or wave
lengths such as to enable it to accomplish
the purpose for which the license is issued,
with due regard to the rights of duly Ili-
censed stations.

The National Radio Commission shall en-
force its regulations and the provisions of
this Act, through the Department of Com-
merce and through collectors of customs and
such other officers as the Secretary of Com-
merce may designate; and the National Radio
Commission- shall in the same manner en-
force the provisions of such {international
radio conventions as have been or may here-
after be ratified or adhered to by the
United States, except that provisions there-



of relating to Government radio installations
shall be enforced by the departments con-
trolling such installation.

The National Radio Commission shall ad-
vise and assist citizens, firms  or corpora-
tions of the United States in the establish-
ment of radio communication facilities with
foreign countries and shall represent the
Government and citizens, firms, or corpora-
tions of the United States in matters per-
taining to international regulations of radio
communication. The National Radio Com-
mission is authorized to appoint representa-
tives at international conferences in which
subjects pertaining to radio or other meth-
ods of communication as to be discussed.

The National Radio Commission is author-
ized to correspond with any international
radio commission or bureau which has been
or which will be constituted, and to cor-
respond with any foreign national radio
commission or department charged with the
administration or regulation of radio com-
munication in a foreign country: Provided,
That such correspondence shall be conduct-
ed through and by and with the advice and
approval of the State Department or in
accordance with the provisions of present
or future international radio or communica-
tion conventions.

The National Radio Commission {s author-
ized to advise and assist citizens of the
United States or corporations, co-partner-
ships, companies, or associations licensed
in the United States to operate transoceanic
radio stations between the United States
and a foreign country or countries in mat-
ters pertaining to transoceanic radio com-
munications: Provided, That no such ad-
vice or assistance on the part of the Nation-
al Radio Commission shall constitute an
obligation on the part of the Government
of the United States to support financially
or politically any action taken by such per-
son or licensee, and that no such advice
or assistance on the part of the National
Radio Commission shall operate to modify
or change the action taken by the Inter-
state Commerce Commission, or other au-
thorized Government agency, in the exer-
cise of its legal powers.

Whenever application is made for the
grant of a license for a radio station, the
operation of which may interfere with the
operation of then existing Government or
licensed stations, notice of such application
shall be given forthwith by the National
Radio Commission to the department of the
Government or licensee operating such ex-
isting station, and an opportunity shall be
afforded such interested party to be heard
and to submit evidence before the National
Radio Commission in opposition to the
granting of such license.

The National Radio Commission is hereby
authorized to mitigate or remit any fine,
penalty, or forfeiture (other than penalty
of imprisonment) incurred under the pro-
visions of section 5 section 8, section 11,
section 12, section 13, section 15, and sec-
tion 28 hereof, in the manner prescribed by
law for the mitigation or remission of pen-
alties for violation of the navigation laws,

Sec. 6. That no radio station other than
those belonging to or operated by the
United States shall be used by any person
within the jurisdiction of the United States
to transmit or receive any radiogram by the
apparatus and methods of radio communi-
cation except under and in accordance with
a station license or licenses, issued by the
National Radio Commission. In case of
stations not actually under construction or
already constructed at the date of the pas-
sage of this Act, the license or Ilicenses
must be secured before the commencement
of the construction of such stations. Any
person who shall operate any radio station
in violation of this section shall be pun-
ished by a fine not exceeding $500 for the
first offense, and by a fine not exceeding
$1,000 or imprisonment for not more than
one year or both for each offense there-
after; and any radio apparatus operated
in violation of this section shall be subject
to forfeiture: Provided, That licenses for
amateur radio stations shall be issued with-
out cost to the licensees.

Sec. 6. That the station license required
by section 6 hereof shall not be granted to,
nor shall the station so licensed be man-
aged, operated, owned, or controlled by or
transferred to or to the management, opera-
tion or confrol of, any alien or aliens or
representatives thereof, nor any foreign
Government or representatives thereof nor
any company, corporation, or association
organized under the laws of any foreign
Government; nor any company, corporation,
or assoclation of which any officer or any
director is an alien, or of which more than
one-fifth of the voting capital stock is own-
ed or controlled by aliens or their represen-
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tatives, or by a foreign Government or rep-
resentative thereof, or by any company, cor-
poration_ or association organized under the
laws of a foreign country; nor to any com-
pany, corporation or association which s
dominated or controlled by alien interests;
and a license may be declared void by the
National Radio Commission, oh violation
thereof: Provided, That reasonable oppor-
tunity shall be accorded to a license to
make arrangements satisfactory to the Nat-
ijonal Radio Commission, if such violation
arise through no fault of such licensee. And
the National Radio Commission is given dis-
cretionary power in such cases to declare
void or to continue a license absolutely or
on terms, after a full examination of the
circumstances attending any investments in
or a transfer of stock in violation of this
section: Provided further, That if the char-
ter or by-laws of the corporation in ques-
tion shall provide that all officers and di-
rectors thereof shall be American citizens
and that a representative of the Secretary
of the Navy, who shall be an officer of the
line of the Navy of or above the rank of
captain, may attend and be heard at meet-
ings of its stockholders and of its directors,
and if such charter shall further provide
that certificates for not more than one-
fifth of the total shares of the corporation
at any time outstanding may be issued In
special form, which may be owned or held
and voted by foreigners without restrictions,
to be called foreign shares, and that no
other share of such corporation may be
voted, which such share is owned or the
voting right therein is controlled, direétly
or indirectly by an alien, and that at any
annual or other meeting of the corporation
the representative of the Secretary of the
Navy may, by notice in writing filed at the
meeting, challenge any vote on the grounds
aforesaid and if the challenged votes affect
the result, the directors shall investigate
the challenge, adjourn the meeting, separ-
ately record the votes and investigate the
charge, and if they find such challenge
well founded shall, in counting the votes,
disregard the votes so challenged.

Sec. 7. That except in the case of ex-
periments in the development of the art, a
license shall not be granted to any station
not in actual process of construction or al-
ready constructed at the date of the pas-
sage of this Act, if the operation of the
proposed station will seriously interfere with
the operation of existing Government or
licensed stations or is not necessary for the
good of the general public service.

Sec. & That the station license prescribed
by section 5 hereof shall be issued or am-
ended only in response to a written appli-
cation therefor addressed to the National
Radio Commission, which shall set forth
tne following facts:

First. (a) If the applicant be a natural
person, his name and address, the date and
place of his birth, and, if naturalized, the
date and place of his naturalization.

(b) 1If the applicant be a partnership or
association of natural persons, the fore-
going data regarding each member thereof.

(c) If the applicant be a corporation, the
date of incorporation and under what laws
incorporated. the principal place of busi-
ness of the corporation, the names and ad-
dresses of the officers and directors, a state-
ment as to each officer, specifying his place
of birth and the country of which he is a
citizen, and., iIf a naturalized citizen of the
United States, the date and place of nat-
uralization, and a statement showing what
proportion of the capital stock is owned
or controlled by aliens or their represen-
tatives thereof, and by companies  corpora-
tions, or associations organized under the
laws of any foreign country.

Second. The ownership of the
and apparatus.

Third. The exact location of the station.

Fourth. The station with which (it is
proposed to communicate.

Fifth. The purpose or purposes for which
the station is to be used.

Sixth, The wave length or wave lengths
which it is desired to use at the station
and the period or perinds of the day dur-
ing which it is proposed to operate the sta-
tion.

Seventh. Such further information as the
National Radio Commission may by regula-
tion prescribe.

Eighth. The application shall state the
earliest and latest date of completion of
construction and the earllest and latest date
operation shall begin. TFEvidence satisfac-
tory to the National Radlo Commis<ion of
financial, technical, and other ability of
the applicant to construct station as pro-
posed shall be stated in the application.

station
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Every application shall be signed by the
applicant upon oath or affirmation. If the
applicant Is a corporation, the application
shall be signed upon oath or affirmation of
a duly authorized officer thereof.

‘Whoever shall knowingly make any un-
true statement {in the application for a
license prescribed by this section shall be
guilty of perjury, and shall be punished
by a fine not exceeding $2,000, or by im-
prlsgn&'lent for not more than five years,
or both.

Sec. 9. That station licenses shall be In
such form as the National Radio Commis-
sion shall prescribe, and shall contain a
statement of the following conditions, to
which such licenses shall be subject:

First. The station shall be at all times
subject to Inspection by officials of the
Department of Commerce and the National
Radio Commission.

Second. The ownership or management
of the station or apparatus shall not be
transferred in violation of section 6 of this
Act.

Third. Such books and records of the
licensee as contain entries showing whether
or not the provisions of this Act are being
observed shall be open at all times to in-
spection by officials of the Department of
Commerce or the National Radio Commis-
sion to enable them to determine whether
such violation or faiflure to observe has
occurred.

Fourth. Apparatus other than that speci-
fled in the license shall not be used for
radio communication, except in case of em-
ergency or for experimental work authorized
by the National Radio Commission.

Fifth. Such license shall show specifically
the ownership and location of the station in
which the apparatus i3 to be used and such
other particulars as the National Radio
Commission may deem necessary for the
identification of the apparatus and to enable
its range to be estimated, shall show the
purpose of the station, the wave length or
wave lengths and the decrement or decre-
ments authorized for use by the stations,
and (he hours for which the station is
licensed to work.

Sixth. Such licenses shall also show
specifically the earliest and latest date op-
eration shall begin and shall indicate that
the license will be automatically forfeited
if the station is not operated by time set,
unless the license is renewed by the Nat-
fonal Radio Commission.

Sec. 10. That any station license shall be
revocable by the National Radio Commis-
sion for continued failure to operate ser-
vice contemplated, or for violation of or
failure to observe any of the restrictions
and conditions mentioned in the preceding
section or other provisions of this Act or
regulation of the National Radio Commis-
sion, and such books and records of the
licensee as contain entries showing whether
or not the provisions of this Act are being
observed shall be open at all times to in-
spection by officials of the Department of
Commerce or the National Radio Com-
mission to enable them to determine
whether such violation or failure to observe
has occurred: Provided, That before a M-
cense is revoked, the licensee shall be af-
forded opportunity to present evidence in
his behalf to the National Radio Commis-
sion; and that upon revocation of a license
the National Radio Commission shall 1is-
sue a statement giving the reasons for
such revocation,

Sec. 11. That the actual operation of
every radio station for which a station is
required by this Act shall be carried on by
a person to whom an operator’s license
shall have been issued hereunder. No per-
son shall operate any such station except
under and in accordance with an operator's
license issued him by the National Radio
Commission. The National Radio Com-
mission, in its discretion, may grant special
temporary licenses to operators of radio
apparatus when an emergency arises re-
quiring prompt employment of such an op-
erator. Whoever shall employ any unlicensed
person in the operation of any licensed radio
station, or whoever without an operator's
license shall operate such a station, shall
be punished by a fine not exceeding $100
for the first offense and by a flne not ex-
ceeding $200 or imprisonment for not more
than two years, or both, for each offense
thereafter: Provided That this section shall
not apply to the use of radiotelephone sta-
tions regularly licensed for public service.

Sec. 12. That an operator's license shall
be issued only in response to a written ap-
plication therefor addressed to the National
Radio Comniission, which shall set forth the
name, age, and address of the applicant,
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date, and place of birth, the country of
which he is a citizen; and if a naturalized
citizen of the United States, the date and
place of naturalization. The application
shall also state the previous experience of
applicant in operating radio apparatus and
such further facts or information as may
be required by the National Radio Commis-
sfon. Every application shall be signed
by the applicant upon oath or affirmation.
An operator's license shall be {ssued only
to a person who, in the judgment of the
National Radlo Commission is shown to be
proficient in the use and operation of radio
apparatus and in the transmission and
receipt of radiograms. Except for the op-
eration of a station on shipboard, an op-
erator's license shall not be granted to any
alien, nor shall such a license be granted
to a representative of a foreign Government
for the operation of any radio station, Who-
ever shall knowingly make any untrue state-
ment in an application for an operator's
lcense shall be gullty of perjury and shall
be punished by a fine not exceeding $2,000
or by Iimprisonment for not more than
five years, or both.

Sec. 13. That an operator's license shall
be in such form as the National Radio Com-
mission shall prescribe, and may be sus-
pended by the National Radio Commission
for a period not exceeding two years, upon
proof sufficlent to satisfy the commission
that the licensee has violated any provision
of this Act or regulation of the National
Radio Commission, or that he has failed
to compel compliance therewith by an un-
licensed person under his supervision, or
that he has been willfully negligent or has
fafled In carrying out the lawful orders
of the master of the vessel on which he is
employed, or that he has willfully damaged
or permitted apparatus to be damaged. The
license may be revoked bv the National
Radio Commission upon proof sufficient to
satisfy the commission that the licensee
was or is ineligible for a license.

Sec. 14. That during any war in which
the United States shall be a neutral nation,
the President may establish such control
over the operation of radio stations within
the jurisdiction of the United States, as may
be necessary to prevent violation of the
international obligations of the United
States, and in time of threatened or actual
war in which the United States may be a
party, and in time of public peril or dis-
aster, the President may cause the tem-
porary closing of any radio station within
the jurisdiction of the United States and
the temporary removal therefrom of any
radio apparatus for the period of the emer-
gency, or may authorize the temporary re-
moval therefrom of any radio apparatus
for the period of the emergency, or may
authorize the temporary use of the station
or the apparatus by any department of the
Government for a like period or periods.
In case of any action under this section,
just compensation shall be paid to the
owners,

Sec. 15. (a) That whoever shall mall-
ciously or willfully interfere with or cause
any interference with radio communication
carried on or sought to be carried on by
any duly licensed or Government radio sta-
tion or apparatus sha:.. be punished by a
fine not exceeding $500 for the first of-
fense, and by a fine not exceeding $1,000 for
each offense thereafter,

(b) That whoever shall receive or assist
in receiving with intent to divulge or pub-
lish the contents, substance, ‘urport, effect.
or meaning of any radiogram or any part
thereof to any person other than the
addressee thereof, his agent or attorney,
except to a telegraph or radio station em-
ploved to forward such radlogram to its
destination  or to proper accounting or dis-
tributing officers of the various communi-
cating centers over which the radiogram
may be passed, or to the master of a ship
under which he is serving or in response
to a subpoena {ssued by a court of com-
petent jurisdiction, or on demand of other
competent authority, and whoever shall re-
ceive or assist in receiving any radiogram
with the intent to use the same or any in-
formation therein contained for his own
benefit or for the benefit of another without
authority and whoever, having received
such radiogram or become acquainted with
the contents, substance, purport, effect o:
meaning of the same or any part thereof
shall so wilifully and without authority di-
vulge or publish the contents, substance,
purport, effect. or meaning of the same
or any part thereof, or use the same or
any information therein contained for his
own benefit or for the henefit of another
without authority. shall be punished by a
fine not exceeding $500 for the first offense.
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and by a fine not exceeding $1,000 or one
year’'s imprisonment, or both, for each of-
fense thereafter: Provided, That this sec-
tion shall not apply to the divulging or
utilizing of the contents of any radiogram
by the sender or his agent or his attorney,
or to the receiving, divulging, publishing,
or utilizing of the contents of any radio-
gr%l]'? intended for the use of the general
public.

Sec. 16. That no person owning, controll-
ing, or operating licensed radio station or
stations shall form a partnership, combina-
tion, or association with any person own-
ing, controlling, or operating submarine
cables or land telegraph or telephone sys-
tems in or touching the United States or {ts
Territories in such a way as to limit com-
petition in the transmission of intelligence
from and to the United States.

Nothing herein contained shall prevent
co-operative agreements made with the con-
sent of the National Radlo Commission
which without undue restraint of competi-
tion, tend to further and improve the radio
service.

Sec. 17. That all ship and coastal stations
shall give priority over all other radiograms
to radiograms relating to ships in distress,
and except when answering or aiding a
ship in distress, shall refrain from sending
until all radiograms relating to the ship
or ships in distress shall have been com-
pleted.

Sec. 18. That no land stations, amateur
stations, experiment stations, or technical
and training-school stations shall be located
fn such a manner as to interfere with coast-
al, transoceanic, or Government stations.

Sec. 19, That the National Radio Com-
mission may in its discretion, grant special
temporary licenses to stations to permit the
carrying on of tests with any amount of
power or any wave lengths at such hours
and under such conditions as will insure the
least interference with the work of other
stations.

Sec. 20. That land, amateur, experiment,
and technical and training-school stations,
shall not use transmitting wave lengths ex-
cept as prescribed by the National Radio
Commission.

Sec. 21. That every coastal station and
ship station shall at all times be ready to
send and receive messages and signals on
such wave lengths and of such wave char-
acter as are required by the existing or
future international conventfons. '

Sec. 22. That coastal, transoceanic, and
ship radio stations shall adhere to the rules
regarding wave lengths and power pre-
scribed by the National Radio Commission.

The National Radio Commission may reg-
ulate the use of or prohibit the use of
transmitters of stations on shipboard in
harbors within the jurisdiction of the United

. States, as it may deem necessary.

Sec, 23. That whoever, including any per-
son in the service of the Government shall
knowingly transmit or publish, or know-
ingly cause to he transmitted or published.
any false or fraudulent distress radiogram,
or who, when engaged in radio communi-
cation, shall transmit or publish, or cause
to be transmitted or published, anv other
radiogram for the purpose of defrauding
or deceiving the Government. shall be pun-
ished by a fine not exceeding $2000, or
imprisonment for not more than five years,
or both.

Sec. 24. That no person shall use or op-
erate any radlo apparatus on a foreign
ship when within the jurisdiction of the
United States otherwise than in accordance
with the provision of sections 14, 15, 17,
21, and 22 of this Act, and all provisions
of sald sections and penalties thereto at-
taching are hereby made applicable to such
apparatus: Provided, however, That in no
other respect shall anything in this Act
apply to public vessels of foreign govern-
ments otherwise than by a general proc-
lamation of the President.

Sec. 25. That the office of Director Naval
Communications, established under the jur-
fsdiction of the Navy Department, shall he
charged with the accounting and payment
of charges in conection with the settlement
of international radio accounts of ship-to-
shore traffic, as nrovided by the London
Radiotelegraphic Convention of 1912, or as
may be provided by future international
conventions. The expenses involved in the
settling of international radio accounts, not
exceeding %7,000 per annum, shall be horne
by the United States.

Sec. 26. That in all cases of violation of
any provision of this Act or of anv regula-
tion orf the Nat:erat Radie Commissian for
which no renalty is otherwise prescribed, a

penalty of $100 upon the owner of the appa-
ratus by means of which such violation was
effected, or a penalty of $26 upon the offend-
ing operator, or both, to be imposed by the
commission, is hereby prescribed, but such
penalties may be reduced or remitted by the
National Radio Commission, in its discretion;
and, in addition, the National Radio Com-
mission, in its discretion, may revoke the
station license of such owner and revoke or
suspend the license of such operator, as pro-
vided in sections 10 and 13 of this Act.

Sec. 27, That, except as otherwise specl-
fically provided In this Act, the provisions
of this Act shall extend to all places subject
to the jurisdiction of the United States. The
several courts of first instance in the Philip-
pine Islands and the district court of the
Panama Canal Zone shall have jurisdiction
of offenses as defined by this Act committed
within their respective districts, and of
conspiracies to commit such offenses, as de-
fined by section 37 of the Act to codify,
revise, and amend the penal laws of the
Unjited States, approved March 4, 1919 and
the provisions of said section, for the pur-
poses of this Act, are hereby extended to
the Philippine Islands and to the Panama
Canal Zone.

Sec. 28. That orders of the National
Radio Commission granting or denying ap-
plications for licenses for radio stations or
radio operators, or revoking, suspending,
modifying, or declaring void any licenses for
such stations or operators previously
granted, or imposing penalties for alleged
violations of the provisions of this Act, may
be reviewed on get!tlon by any of the
parties affected thereby to the Court of
Appeals of the District of Columbia. Such
petition shall be filed within thirty days
from the date of the order of the Natfonal
Radio Commission sought to be reviewed
and a copy thereof shall forthwith be served
upon the National Radio Commission. The
National Radio Commission shall forthwith
answer sald petition setting forth the
grounds upon which {ts order was based
and shall flle in the said court a transcript
of the proceedings had before it; and there-
upon the said court shall proceed expedi-
tiously to hear and determine said petition
and to affirm, set aside, or modify the order
of the National Radio Commission, and the
order of said court shall be final. The said
court shall have power by appropriate orders
to regulate all matters of practice in con-
nection with the review of such cases.

Sec. 29. That the Act approved August
13, 1912, entitled “An Act to regulate radio
communication,”” {8 hereby repealed. Such
repeal, however, shall not affect any act
done or any right accruing or accrued, or
any sufit or proceeding had or commenced
in any civil cause prior to said repeal, but
all penalties, forfeitures, or liabilities in-
curred prior to taking effect hereof under
any law shall continue and may be prose-
cuted and punished in the same manner and
with the same effect as if this Act had not
been passed.

DOINGS OF THE S.F.RADIO CLUB

WE are thinking of nothing but the
Convention and your co-operation
to make it a booming success. Have you
seen the advertisement of the San Fran-
cisco Radio Club regarding the Conven-
tion? It tells the story from beginning
to end. The reception committee must
know in advance how many radio men
will attend and for this reason it is
asked that the blank be mailed prompt-
ly. Up to the time that we go to press
about 200 names are on the list. Let’s
try to swell that list to busting propor-
tions. SIGN THAT BILANK and let
those unscrupulous and inconsiderate
few in Washington know that we are
alive.

The fair sex are by no means barred
from the Convention. We hope that
they will be there in all their glory and
charm. If they will let us hear from
them we can arrange to have a chap-
eron for each 'n every one. How’s that?
SIGN THE BLANK!
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A NEW DECREMETER

HE measurement of the Logarith-

I mic Decrement has always been

the greatest obstacle in the way

of proper tuning of the Amateur Radio

Transmitter. The delicacy of the hot-

wire, current-squared meter used in the

construction of decremeters, with its

high cost, have placed the instrument

entirely beyond the reach of the Ama-
teur Station Owner.

A Decremeter has been developed
which does not require a hot-wire meter,
is accurate and rugged, and is perfectly
adapted to Amateur needs. This in-
strument will measure both the logarith-
mic decrement and wave length. It is
provided with two small incandescent
electric light bulbs which are mounted
at the bottom of a cylindrical tube, the
upper end of which is closed by a
frosted screen. One of these bulbs is
lighted by the current induced in the
oscillatory circuit of the Decremeter and
the other is lighted by two dry cells.
A tubular shield is provided through
which the screen can be viewed.

The operation of the instrument is as
follows: The Decremeter is first ad-
justed to perfect resonance with the an-
tenna circuit as indicated by maximum
illumination of the oscillatory circuit
bulb. The coupling between the Decre-

n

meter and the Transmitter is then
ied until the illumination produced
the screen by the two bulbs is eq
A resistance is now into the battery
cuit by throwing a switch, which
duces the current by a suitable pre-de:
mined fraction, and thereby reduces
illumination on the screen associa
with the battery circuit bulb. The
iable condenser of the Decremeter is
rotated, first on one side of resona
and then on the other, until the ilh
ination on the two halves of the scr
is again equal, and the scale reading
taken in each position.

The difference between the two re
ings is the sum of the decrement of
circuit under measurement and that of
Decremeter itself. The decrement of
Decremeter is substracted to obtain the
final result. No complicated calculations
of any kind are necessary. The meas-
urement of the logarithmic decrement
has thus been reduced to its simplest
possible terms, the total time required
for making a measurement not exceeding
one minute.

The United States laws governing
Radio Communication state that the log-
arithmic decrement shall not exceed two-
tenths. Under these conditions it is
actually possible to radiate more energy

which is effective in transmitting, than
with a broad wave of high decrement. A
hot-wire ammeter in the antenna does
not give a good indication of the effec-
tiveness of a radio transmitter, because
it does not distinguish between the con-
dition where the energy is spread over a
broad band of wave lengths and the
condition where it is concentrated in a
narrow band. ‘

*Photograph courtesy of F. M. Doo-
little Co.

INTERNATIONAL RADIO TO
BUILD STATION HERE

NOTHER wireless transmission con-

cern, the International Radio and
Telegraph Company of New York, is
preparing to erect a station and do
business in San Francisco, according to
advices received by Major J. F. Dillon,
radio inspector for the bureau of navi-
gation, Department of Commerce. There
are now four radio companies doing
business in San Francisco, the Federal
Wireless, the Marconi, the Ship Owners’
and the Independent. The three former
have divided the 1,200 vessels of the
Shipping Board equally among them.

“] have had remarkable success with
one of the B. S. Tuners,” says Chief
Electrician E. S. Pyle, U .S. N. Radio
Station, Ketchikan, Alaska. He refers
to the instrument manufactured by the
Tresco Company and states that he hears
the East Coast arcs on an aerial 70 feet
long and 30 feet high. NPN has been
heard on the same aerial—a distance
of almost 6,000 miles. A Western Elec-
tric VT1 tube was used.

Turn your spare time into dollars by
securing subscriptions to “Pacific Radio
News.” Any ambitious amateur can
handle our new proposition. It will in-
terest you. Write for details.

SIXTH DISTRICT AMATEUR STATIONS—Continued,

6ACT C. A. Thunen....5766 Broadway........... Oakland, Cal.
6ACU “Y” Radio Club..110 Cabrillo St........... Santa Barbara, Cal.
6ACV R. Walker....... 1127 El Centro Ave.......Alameda, Cal.
6ACW C. Potter........ 117 Hillside St............ Piedmont, Cal.
6ACX R. H. Owen..... 6811 Hollywood Blvd.....Los Angeles, Cal.
6ACY A. E. Ekdale....115 N. Chester Ave....... Los Angeles, Cal.
6ACZ D. deNeuf....... 811 B Steevvvvvvnnnnn... Petaluma, Cal.
6ADA M. Madero ..... 436 10th St............... San Diego, Cal.
6ADB A. Cook ........ 3016 Brook St............ Oakland, Cal.
6ADC A. B. Curtis..... 2060 Marengo Ave........ Los Angeles, Cal.
6ADD A. Merrill....... 214 Highland Ave........ Piedmont, Cal.
6ADE E. B. Weise ....1355 Regent St........... Alameda, Cal.
6ADF R. D. McCurdy..1602 Pine Ave............ Long Beach, Cal.
6ADG F. Noel ......... 301 W. Avenue 43........ Los Angeles, Cal.
6ADH P. Freidenthal...2249 Broderick St......... San Francisco, Cal.
6ADI J. W. Summers..1061 62d St............... Oakland, Cal.
6ADJ = H. T. McRae....643 N. Kenwood St.......Glendale, Cal.
6ADK M. D. Jergins...1037 Elden Ave........... Los Angeles, Cal.
6ADL J. S. Campbell...873 N. Chester Ave....... Pasadena, Cal.
6ADM H. J. Bolton..... 124 N. Dillon St.......... Los Angeles, Cal.
6ADN W. Van Ziles....1113 Evelyn Place........ Pasadena, Cal.
6ADO J. H. Neilsen....4003 1st St............... San Diego, Cal.
6ADP R. P. Coulter....69 S. 10th St............. San Jose, Cal.
6ADQ W. R. Pressel...136 Mill St............... Reno. Nevada.
6ADR R. N. Bell....... 1835 Edgemont Ave...... San Diego, Cal.
6ADS C. De Vinna..... 1004 2d St................ Santa Monica, Cal.
6ADT L. P. Smith..... 729 W. 5th St............ Reno, Nevada.
6ADU L. B. Benjamin..140 S. Oxford St......... Los Angeles, Cal.
6ADV R. W. Hichman.440 N. Washington St....Whittier, Cal.
SPECIAL AMATEUR CALLS FORD l’\r'll‘—IEE SIXTH DISTRICT ISSUED TO
6ZA Ira J. Kaar...... 243 E. 7th St............ Salt Lake City, Utah
6ZB Dr. A. E. Banks.1648 Neale St........... San Diego, Cal.
CZC Dr. J. B. Ellis... ... i Cochise, Arizona
6ZE D. B. McGown...1247 47th Ave.............San Francisco

6ZG F. W. VanWhy. 2012 N. Broadway...... Los Angeles

6ZH W. C. Thompson,  ..ooivivninennennn... Luchfield, Utah
6Z] A. L. Munzig..... 1017 Tribune St.......... Redlands, Cal.
6ZK A. E._Bessey.... .t Sunnyvale, Cal.
6ZL A. N. Marquie.. 649 1st Ave.............. Yuma, Arizona
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MONTEREY RADIO ASSOCIATION
ENTERTAINS

HE members of the Monterey Radio

Association were hosts at a seven
course banquet given at the Sherman
Rose Tea Garden, Wednesday evening,
September 29th, to fellow radio enthu-
siasts within a radius of twenty-five
miles from Monterey.

The visitors' were ‘'met at the club
rooms of the Monterey Radio Associa-
tion and were given a demonstration of
the operation of the remote control
system that is used to operate 6DI.

The opening address was one of wel-
come, delivered by Mr. H. A. Greene,
President of the club. Mr. Herbert Hand
acted as toastmaster and several clever
speeches were delivered. Mr. Earl Har-
ris, President of the Santa Cruz Radio
Association, spoke on radio conditions

srest Simplified
iving Station (3
‘“Honey-Comb”’
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between Santa Cruz and Los Angeles;
Professor ellog of the Monterey High
School, spoke of the services of the
amateur radio man during the war; Mr.
Hand spoke on water power conserva-
tion and Mr. Greene boosted the im-
provement of the amateur radio game
with an interesting address.

The visitors were then taken to the
various amateur stations in Monterey
and several interesting equipments were
examined.

—————————— et

“Honolulu comes in fine on my new
V. T. socket,” said Mr. E. S. Petersen
at the radio club the other night.

Gee whizzzzz, young fellow, if you
take another look at that socket you
will discover that you have a vacuum
tube peeking out through the top of it.

Radlo
Panel).
Tuning

i, Crystal Detector, Tun-

Condenser, Head Tele-
ies, Aerlal and Ground
iections and all other

ired supplies.

An

in-

nsive set of wonderful
srmance. Complete.$47.3¢

srest Audion-Unit Radla

iving Statlon (6

Panel).

1ey-Comb” Tuning Colls,
ing and Grid Conden-

Audion Detector
Battery,

phones, “B"

Head

al and Ground Connec-

5, and all other
very efficlent
range.

ilies, A
set of wide
Complete

Deruicot Simplified
Radio Receiving Station

needec

Derorest Audio-Unit
Radio Receiving Station

Complete Unit-System Receiving Sets for Amateurs

HESE complete Radio Recelving Stations offer the most satisfactory method of
I securing reliable efficlent, and scientific apparatus for absolutely dependable

quality.

They Include everything required to set up and operate a Recelving

Station that will operate satisfactorlly and allow for expansion as the owner desires;
including Aerlal and Ground connections, Paneis, Base and Back Boards, Unit Panels,

all screws, wiring, insulators, etc.

Both Sets are part of the famous DeForest Unit-System and additional panels

to Increase the range and selectlvity of the sets may be added at any time.

For

the beginner, or even the experienced amateur these sets are the most fogical system.
They do away with costly cabinets and more costly factory assemble, thus saving

money for the purchaser.
the Amateur secures practical information.

They are aiso more instructive as by wiring the panels

SEND FOR CATALOGUE

DeForest Radio Apparatus should be on every Amateur’'s Christmas llst.

Send

for our latest catalogue giving full, detailed descriptions of DeForest Receiving Ap-

paratus. Sent postpald for 10 cents.

DeForest Radio Telephone and Telegraph Co.

INVENTORS AND MANUFACTURERS OF AMATEUR AND

COMMERCIAL

APPARATUS

SEDGWICK AVE., NEW YORK CITY

Sole Western

Distributors

Lee DeForest, Inc.

451 THIRD STREET

SAN FRANCISCO, CAL.

RADIO PHONES TO BE USED
FOR TARGET PRACTICE

IRECTED by wireless telephones
from a squadron of airplanes and
captive balloons, the coast defense artil-

lery will begin target practice, the mag-
nitude of which never before has been

attempted on this coast. Another spec-
tacular feature of the target practice will
be a machine gun target shoot at an
altitude of two miles and several miles
at sea by members of the Ninety-first
Aerial Squadron.

Army officers from the Coast Defense
and the Army Air Service today are per-
fecting plans for maneuvers which give
promise of being one of the most spec-
tacular events ever seen in this vicinity.
Crews of aviation mechanics are getting
ships in the Ninety-first Squadron in
readiness for the practice, which will
continue throughout the greater part of
October. At the same time, enlisted per-
sonnel in the Coast Defense and Coast
Artillery are getting the guns ready for
the big shoot. '

Phone to Direct Fire

One of the unique features of the unus-
ual form of target practice is the firing
directed from planes in the squadron,
which are being rigged up with wireless
telephone, and in addition each ship will
have two sets of radios.

Flying at an altitude of more than two
miles, members of the squadron, talking
through the wireless telephones, which
will be in communication with tugs tow-
ing the moving targets and the forts in
action, will direct the line of fire—S. F.
“Call.”

The Somerville Radio Laboratory, 102
Heath Street, Somerville, Mass., has re-
cently perfected the “Nucleus”, which is
a bakelite panel and a number of parts
for radio telephone sets. These various
instruments can be connected together
and used for speech transmission pur-
poses.

Portland Radio
Exchange

RADIO APPARATUS BUILT
TO YOUR SPECIFICATIONS

We also have a stock of reliable
Radio equipment on hand including
the apparatus manufactured by the
Radio Development Co., and Pacific
Radio Exchange.

LET US KNOW YOUR WANTS

422 Board of Trade Bldg.
PORTLAND, ORE.




FINANCIAL NEWS

TO HANDLE its growing business,

the Federal Telegraph Company has
decided to issue $500,000 general mort-
gage, serial, short term, 8 per cent gold
notes, according to a circular letter to
the stockholders, sent out by R. P.
Schwerin, president. This note issue will
mature in annual sums of $100,000 in
every year from 1923 to 1927, both
inclusive.

The object sought to be obtained by
this new financing, as explained in the
circular letter, is the construction of two
fully equipped wireless stations, one near
Mountain View, California, and the other
at Portland, Oregon.

This new financing will also assure
the company obtaining the control and
operation of a wireless station for the
purpose of providing a ship-to-shore
radio business, and it is also intended out
of the proceeds of the notes to buy the
patent rights of certain radio equipment.

It will be recalled that the company’s
wireless stations were sold to the United
States government in 1918 and ever
since the company has been compelled
to transmit its telegraph messages upon
leased lines, secured from the Pacific
Telephone and Telegraph Company, at a
yearly rent of $81,303.

In January this year, President
Schwerin says, the telephone company
endeavored to cancel its lease on a part
of the service, and had it been success-
ful the Federal Telegraph Company
would have had to shut down and dis-
continue a very lucrative branch of its
business.

The Federal Company secured an in-
junction restraining the telephone com-
pany from discontinuing these leased
lines for the present, but it was specified
that a wireless station must be con-
structed by the Federal Telegraph Com-
pany to provide the necessary facilities
for carrying on its business and the
Federal Company stipulated that it would
have this wireless station in operation by
January 1, 1921; hence the necessity for
these notes.

The company’s business has grown
materially since it came under the man-
agement of R. P. Schwerin and his asso-
ciates, and that the company now has
in its treasury, in cash, $150000—S F.
“Call.”

UNLISTED SECURITIES
San Francisco, October 8, 1920

Stocks Bid Ask
National Radio ............ 21c cee
Moorhead ... .............. 17¢ 18¢
Poulsen ...........cccven. 234
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WOULD SELL WIRELESS

N action in libel was filed by U. S.

Attorney O’Connor yesterday in the
United States District Court, praying for
the sale of a wireless apparatus captured
by the Federal officers at Mexicali, and
intended, it is supposed, to be carried
into Mexico.

The outfit consists of one DeForest
two-step audion amplifier, one DeForest
large coupler coil, one horn and two
Marconi audion vacuum tubes. It is
charged that the parts of the wireless
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outfit were to be taken into Mexico in
defiance of the proclamation of President
Wilson.—Los Angeles “Times.”

NEW RADIO COMPANY FORMED
MR. John B. McGinnis announces
the formation of the Radio, Re-
search and Supply Company, 8 John-
son St., Lynn, Mass. The new company
will cater solely to the wants and needs
of the amateur. John B. McGinnis, Ds.,
Sc.,, A. M. is President. Ray Corliss,
M. S, is Consulting Engineer and Mr.
Clyde Gould, M. S,, is Secretary.

Heet"

“Insulate” Handles, Knobs and

OTHER INSULATION ACCESSORIES
for WIRELESS and other Instruments

made either of the Best Substitute for Hard Rubber o‘r “Hi-
Resisting Synthetic Materials manufactured by the

GENERAL INSULATE COMPANY
1008-1026 ATLANTIC AVE.

BROOKLYN, N. Y., U. S. A.

OU men who
I live in the West

G.
are as near to the
G-A House as your

nearest mail box.
Mail your orders.
]

10—No. 38

50 turns per inch $.60

20—No. 38

If you could see the enormous quantity of wire, and
the thousands of bakelite panels in the stock room
of the G-A Company, you would feel insured
against delays in the shipment of your orders.

G. A. STANDARDIZED HIGH FREQUENCY CABLE

All receiving inductances for wave lengths up to 3,000 meters and vacuum
tube transmitters should be wound with high ‘frequency cable if maximum
signal intensity and sharpest tuning is desired.

38 turn.s per inch $.95

Prices are per 100 feet. The finest enamel wire is used, covered with
two wrappings of unbleached Italian silk threads.

G. A. STANDARDIZED BAKELITE PANELS

Sizes for everything from detector bases to complete séts.
smoothly and squarely cut to an accuracy of 1/32 inch.

Thick 2V/2x5 Ins, 6x5 Ins.
Vs In. $0.30 $0.60
2 oz. 4 oz.
3/16 $0.44 $0.88
3 oz. 6 oz,
Va In. $0.58 $1.16
4 oz. 8 oz,

When you are in New York, visit the G. A. Retail Store.
find the best products of other companies as well as the
G. A. Standardized Supplies.

@ A

THE GENERAL APPARATUS CO., Inc.
570-P West 184th St., at St. Nicholos Avenue

A. Standardized
Supplies

3x16 No. 38
20 turns per inch

$2

Every panel

5x10 ins, 10x10 ins. 10x15 ins.
$1.18 $2.35 $3.50
8 oz. 1 ib. 2 Ibs.
$1.76 $3.50 ‘ $5.25
12 oz 1/> lbs. 3 Ibs.
$2.30 $4.60 $6.85
1 1b. 2 Ibs. 4 Ibs.

You will

NEW YORK CITY.

SHEVILLE

Radisco Age Agency for this

*A

N C. deduct from first order

SPECIAL—Complete vT & Tron recelving set on Formlca panel 62 x
® 10x3-16, with 43 plate variable and universal coil, $19.50 )
EmmsSEn N EE— -ee R RSN TESNLNE S --- R
Manufacturers and Distributors
* HI-GRADE WIRELESS INSTRUMENT CO. *

10c stamp for Catalog and *
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That Clean - Cut, Snappy‘

cMusical Spark

Is obtained by~ using a Rotary~ Gap of
the Proper Design, Construction

and Insulation

THE ROTOR:
Genuine Bakelite
5-inch diameter

THE MOTOR:

110-Volts A. C. or D. C.

Highly Finished

THE ELECTRODES:
Heavy Copper Strips
4-inch in width,

THE STUDS:
Heavy Brass
Easily Renewed.

THE STANDARDS
14-inch Round
Rubber Rods

THE CAPACITY:
Up to and includ-
ing one kilowatt

THE BASE:
14-inch Hardwood,
Mahogany Finish

THE CONNECTIONS:
Flexible Cord
With Plug

THE SIZE:
Seven Inches
Overall

THE PRICE: $12.00
Shipping Weight
Eleven Pounds
Include Postage

The Price You Pay
for a Gap

Does not Determine Its

EFFICIENCY!

The Illustration shows our new Commercial Type
Rotary Spark Gap.

YOUR RADIATING CIRCUIT WILL
NOT DELIVER THE GOODS IF THE
OSCILLATING CIRCUIT DOES NOT
FUNCTION PROPERLY

PUT SOME LIFE INTO YOUR HOT-WIRE
AMMETER—DON'T LET THE POINTER AS-
SOCIATE WITH THE ZERO MARK ON THE
SCALE. THE SECRET LIES IN THE GAP

RADI0 DEVELOPMENT COMPANY

Manufacturers of High-Grade Radio Apparatus
P. O. BOX 2114 SAN FRANCISCO

(Visit the Radlo Show at the Pacific Coast Convention)

‘When writing to Advertisers please mention s MugBasin




ll

PACIFIC RADIO NEWS

|

ummjm“'|'|'|'|'im:][||||mm

il

[e%eco nized Symbol of Superior Performarice
) Vo3 Yy P

AST season hundreds of radio operators and
scores of radio dealers who placed orders for
Amrad Products were disappointed on deliv-

eries. Although manufacturing conditions are still
serious we are determined that the unfortunate delays
of last year shall not occur again. By placing orders
well in advance of demand and maintaining adequate

FIRST DISTRICT

*Atlantic Radio Co., 88 Broad Street,
Boston, Mass.

W. D. Kendall Co., 2(8 Main Street,
Worcester, Mass.
*F. D. Pitts Co., 12 Park Square, Bos-
ton, Mass.

Radio Equipment Co., 630 Washington
Street, Baston, Mass.

Waitt and Sackett, 191 Oxford Street,

Lynn, Mass.

*G. B. Chase, 94 Railroad St., St. Johns-
bury, Vt.

Rhode Island Electrical Equipment Co.,
45 Washington Street, Providence, R. I.

SECOND DISTRICT

Radio Service & Mfg. Co., 454 Merrick
Road, Lynbrook, L. I.

Amencan Electro Techmcal Apphance
Co., 235 Fulton St., N,

Brooklyn Electric Lamp & Nove]ty
Co., 278 Fulton Street, Brooklyn, N. Y.
J. H. Bunnell & Co., 32 Park Place,
New York.

*Continental Radio & Electric Co., 6
Warren St., New York.
Manhattan Electrical

Park Place, New York.
k. Bamberger & Co., Dept. 85, Newark,

. J.
*Robins & Williams, 253 South Broad-
way, Yonkers, N. Y.

THIRD DISTRICT
*Central Electric & Lock Co., 12 North
13th St., Philadelphia, Pa.
J. Edw. Broadbelt, Jr,, 553 E. 38th St
Baltimore, Md.
*Meeks-Collins Electric Co., 411 Granby
St., Norfolk, Va.

Supply Co., 17

*Philadelphia School of Wireless Teleg-
raphy, Philadelphia, Pa.

*Shotton Radio Manufacturing Co., Box
3. Scranton, Pa.

FOURTH DISTRICT
*Carter Electric Co., 63 Peachtree St.,
Atlanta, Ga.
Holt Electric Utilities Co., 134 West
Bay St., Jacksonville, Fla.,

FIFTH DISTRICT
¢Hurlburt-Still Electrical Co., Capitol
Ave. and Fannin St., Houston, Texas.
*Nola Radio Company, 134 Chartres St.,
New Orleans, La.

SIXTH DISTRICT

*California Electric Supply Co., 643 Mis-
sion St., San Francisco, Cal.

*Southern Electrical Co., 3rd and E Sts,,
San Diego, Cal.

*Arno A. Kluge, 639 S. Figueroa St.,
Los Angeles, Cal.

*Western Radio Electric Co., 512 E. 9th
St., Los Angeles, Cal.

Pacific Radio Distributing Co., Po-
mona, Cal.
Leo J. Meyberg Co., 428 Market St.,

San Francisco, Cal
Newcombe’s Electrical Service, Yering-
ton, Nevada.

SEVENTH DISTRICT

*Northwest Radio Service Co., 609
Fourth Ave., Seattle, Wash.

H. E. Williamson Electric Co., 316
Union St., Seattle, Wash.

Building, Glasgow, Montana.

*Glasgow Electric Shop, Orpheum

stocks, the Amrad Dealer listed below renders a dis-
tinct service to the radio interests of the country.
Get acquainted with the Amrad Dealers in your
locality ; patronize them; they are dependable. Those
whose names are prefixed by a star (*) are prepared
to fill mail, telegraph or telephone orders for any
advertised Amrad Product immediately from stock.

Intermountain Electric Co.. 43 East 4th
St., South, Salt Lake City, Utah.

EIGHTH DISTRICT
*McCarthy Brothers & Ford, 75 W.

Mohawk St., Buffalo, N. Y.

*Northern Radio Laboratory, Clyde,
Ohio.

*Barker-Fowler Electric Co., 117 E,

Michigan Ave., Lansing Mich.
*Radiolectric Shop, 919 Huron Road,
Cleveland, Ohio.

NINTH DISTRICT

*Chicago Radio Apparatus Co., 3400 S.
Michigan Ave., Chicago, Ill.

*Klaus Radio Co., Eureka, Illinois.

*J. Donald Vandercook & Co., 1st Nat'l
Bank Building, Elmhurst, Il

*Young & McCombs, Rock Island, Illi-
nois.

*Tafel Electric Co., 236 W. Jefferson St.,
Louisville, Ky.

*Linze Electrical Supply Co., 1129 Olive
St., St. Louis, Mo.

"‘Ceqtral Radio Co., Independence, Mis-
souri.

*Cosradio Company,
Ave., Wichita, Kansas.
*U. of I. Supply Store, Champaign, IIl,
*Springfield Radio Supply Co., 1217 N.

1725 Fairmount

14th St., Springfield, Il
*C. E. Goddard, Radio 9SY, Shawnec,
Kas.
CANADIAN
*Scientific Experimenter, Ltd., 11 St.

Sacrament St., Montreal, Canada.
*Salton-Foster Radio Engineering Co.,
356 Main St.,, Winnipeg, Canada.

If your local dealer cannot supply you with the latest
Amrad Bulletins, send us his name and ask for our

catalog.

AMERICAN [RaDI0 AND RESEARCH (ORPORATION

2420 Park Row Bldg.,
New York

Address all Communications to New York Office

Factory and Laboratory
Medford Hillside, Mass.

When writing to Advertisers please mention this Magazine
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C. W.
ACME APPARATUS

POWER TRANSFORMERS
MODULATION TRANSFORMERS
FILAMENT HEATING TRANSFORMERS.
172 HENRY CHOKE COILS

The ACME C. W. POWER TRANSFORMERS are designed for use with rectifying tubes for supply-
ing D. C. Voltage and current and for heat'ng filamerts.

The ACME A-3 MODULATION TRANSFORMER is correctly designed for Radio Telephony without
distortion of speech and for maximum modulation.

The ACME FILAMENT TRANSFORMER is cesigned for 110 volts, 60 cycles and delivers current
at two voltages of 8 and 10 volts each.

ACME 14 HENRY CHOKE COILS are desigred for use in D. C. circuit when modulating and also
serve to iron out current fluctuations.

Write for Bulletins
| CARRIED IN STOCK BY LEADING DEALERS

cACME ¢ APPARATUS COMPANY (iubrince = Mass.

Up-To-Date Transformer and Radio Engineers and Manufacturers

Announcing a New
Variable Condenser

Built along the same general lines as our
SERIES “S” condenser, but heavier construc-
tion throughout. The plates are die-stamped
from 1/32” hard rolled aluminum, and are
separated by heavier spacers. Extreme regidity,
best of materials, accurate machine work and
careful assembly are the outstanding features
of construction. At the present time we are
unable to fill orders for the SERIES “S” con-
denser, as we are unable to obtain materials
for its construction, but we can ship the NEW
SERIES “T” and the SERIES “L” VARI-

- 430uU ABLE CONDENSER from stock.
REMEMBER—WE ABSOLUTELY GUARANTEE SATISFACTION OR YOUR MONEY BACK.
SERIES “T” —PRICES— SERIES “L”

No. 20 2 plate VERNIER .....c.civiiinennnn. . No. 2300 23 plate, .00075 .....ccovvivevvenennn.. $ 6.00
T&TO- 1§8 1§ . %2 mg- -------------------- : No. 4300 43 plate, 0013  ............ccooeuvn... 8.00
o. mf. ... e .

No. 170 17 “ .0003 mg' .................... .60 No. 6300 63 plate, 002  ............cccvvuvenn. 10.00
Eﬁj ?5:{% 33{ “ 88?)57 r:lf' Either style of condenser fitted with indicating dial
No. 43043 “ 001 mf ................ .. 5. at additional cost of 75c.

No. 630 63 “ 0015 mf. ......coevvviiinnnn

Include postage for one pound Include postage for two pounds
T irel Sh
he Wireless op
511 W. WASHINGTON STREET A. J. Edgcomb LOS ANGELES, CAL.

#Fhen writing to Advertisers please iucundon this Mlgazine
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this outfit.

logue, mentioning his name.

New York
Doubleday-Hill Electric Co.,

burgh, Pa.

bus, Ohio.

ville,

This is the Outfit which made a reputa-
tion for itself in the recent QSS tests,

You can get into the Big Relay Game and become one of the dependable long-distance men with

Continental Radio and Electric Corp.,
Pitts-
Electrical Sp.ecialty Company, Colum-

Holt Electric Utilities Co., Jackson-

A Combination that Can’t be Beaten

For Results—real long-distance signals on short wave lengths you can’t beat the

Relay Receiver (Type CR-3)
and .

Detector and 2-Stage Amplifier
' (Type RORD)

Inspect this Outfit at your Dealer’s. If he doesn’t carry our line as yet, drop us a postal for cata-

GREBE RADIO apparatus is licensed under th e original Armstrong and Marconi patents.
Centxl';l Radio Institute, Independence,
o

Hurlburt-Still Electrical Co., Hous-
ton, Texas,

Kelly and Phillips, Brooklyn, N. Y.

Leo c];lMeyberg Co., San Francisco,

Pacent Electric Co., Inc.,, New York

.Klaus Radio Company, Eureka, Iil. City

Manhattan Electrical Supply Co.,
New York, Chicago, St. Louis
Maurice Raphael, 414-5 Walter P.

Story Bldg., Los Angeles, Calif.
F. D. Pitts Co,, Inc.,, Boston, Mass..

Phila. School of Wireless Telegraphy,
Philadelphia, Pa.

Western Radio Electric Co., Los An-
geles, Cal.

A. H. GREBE & CO,, Inc,, 73 Van Wyck Blvd., Richmond Hill, N. Y.

“In the

Good Old A é E
Time” E

You did not get that C-W set fixed
up. Get busy NOW so you will be in
for the coming season. We have parts
or finished instruments. Only the best
get our list before buying.

DEALERS, if you are going to be
ready for the Hollday rush, let's have
your orders. We are going to pub-
lish our dealers list, get your name
fn. Our apparatus is licensed under
Armstrong Patent No. 1,113,149,

Remember—‘‘You may pay more
but you can’t buy better.”

THE PRECISION l".QU“’MENT Co.

2437 GILBERT AVE., Dept. F
CINCINNATI, OHIO

Fellow Amateurs!

THE RADIO AMATEUR enters It's
third year of existence with the Novem-
ber Issue. As a ‘‘different”’ radio journal
it Is gaining new friends each day. The
:lan of advertising received speaks well
or It.

The price is only $1.00 per year, $1.25
outside the United States.

THE RADIO AMATEUR, MARION, ILL.

Radiophone Music from Alaska
With the C. R. L. Paragon!

C. R. L. Paragon Short-Wave Regenerative Receiver

During the week of July 26th, L. J. Simms of station KBC, Bil-
lings, Montana, copied radio telephone conversation from Alaska,
using our famous C. R. L. Paragon and Amplifigon combination.
And this in summer!

Think of what the C. R. L. Paragon can do for your relay work
this winter!

The C. R. L. Paragon can now be used to receive long wave time
signals. Watch for our announcement of the Paragon Time Adapter
next month.

C. R. L. Paragon Short Wage Regenerative Receiver, F.O.B. Chi-
cago, $55.00. ..

Licensed under original Armstrong U. S. Patent No. 1,113,149 and
U. S. Application Serial No. 807,388.

CHICAGO RADIO LABORATORY

1316 CARMEN AVENUE
CHICAGO, ILL., U. S. A,

5525 Sheridan Road (Testing Station 9ZN)

When writing to Advertisers pleasa mention this Magazine
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on a “B"” Battery
is a definite assurance to you
of the quality, the hard - and - fast reliability
that has characterized, always,
products backed by the name

EVERFADY

HERE IT IS

Lattice Wound Variometers
Especially Designed

Type 14 Type 7
TO IMPROVE THE SHORT WAVE REGENERATIVE CIRCUIT

Realizing the need of a neat, compact and highly efficient variometer for the modern receiv-
ing set, we have produced one which we feel will meet the requirements.

Type 7 is assembled ready for panel mounting and can be easily mounted by simply drilling
a 14-inch hole in the panel.

Type 12 is a complete unit and consists of Type 7 mounted on a 414x41; bakelite panel in-
cased in a mahogany finished cabinet. Four binding posts are provided so that leads can be
connected to any side. '

Both types are furnished with a standard 3-inch dial and knob and make a very attractive

instrument.
PRICES (Charges Prepaid)
Type 7G (for grid circuits) ..............ccviiiiiinneninn.n. $ 7.50
Type 7P (for plate circuits).................. e reeeereees 7.50
Type 12G (for grid circuits) .............c0iiiiiiiirernnnnnns 12.50
Type 12P (for plate circuits)...... et ieesteetea e, 12.50

A. W. HALLBAUER 1001 N. LOCKWOOD AVENUE

DISTRIBUTOR CHICAGO, ILL. |
|

When writing to Advertisers please mention this Magazine
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ADIO CLUB PIN

Special folder of designs
and prices in addition to
regular catalogue free
on request.

Be sure to see these new
numbers, which will
put new life in
your club

METAL ARTS CO. per.9 Rochester, N.Y.

SHISNSLSHINSNENRIENRIEIRNSUSNRNIRIRIRIEHEN RN ANRIR IR

WANTED
Amateurs to Secure Subscriptions

PACIFIC RADIO NEWS

Paclfic Radio Pub. Co.
50 MAIN ST. S8AN FRANCISCO

Send for prices.

: FOOTHILL RADIO SHOP

1117 FOOTHILL ST., SO. PASADENA, CALIF.

Varjometers, $5; Loose Couplers, $4.50 to $9; Audion Panels, $14; Amplifiers, $9
to $20; Grid Condensers, $.50; Oscilation Transformers, 10. Crystal Detectors; Phone
Condensers; Tuners. Instruments and sets made to order. Try “Fodio" apparatus.

Our Motto—*‘‘Play Falr with the Amateur’’—Our Motto

-
E lllllllllllllIlIllIllI!lIlll"IllllllIIlIIlllllllllllllllllllllllllllllllllllllfF.

Inspector, Bureau of Navigation, N. Y. Radio experts able to im-
part their practical and technical knowledge to YOU in an easy
to understand way, will direct your entire Course. The graded
lessons mailed you will prove so fascinating that you will be
eager for the next one. The instruments furnished free will make
it as easy to learn the Code as it was to learn to talk. Al you
wlll have to do, is to listen.
BIG SALARIES

Wireless operators receive excellent salaries ranging from $125
to $200 a month and it is only a stepping stone to better positions.
There is practically no limit to your earning power. Men who but
yesterday were Wireless Operators are now holding positions as
Radio Engineers, Radio Inspectors, Radio Salesmen at salaries up
to $6000 a year.

This wonderful Set for learning the Code furnished free
with our Course

The transmitter shown is the celebrated Omnigraph used by
several Departments of the U. S. Government and by the leading
Universities, Colleges, Technical and Telegraph Schools throughout
the U. S. and Canada. Start the Omnigraph, place the phone to
your ear and this remarkable invention will send you Wireless
Messages, the same as though you were receiving them, through

FREE POST-GRADUATE COURSE
A one month's Post-Graduate Course, if you so desire, at one
of the largest Wireless Schools in N. Y. City. New York—the
Wonder City—the largest port in the World and the Headquarters
of every leading Wireless and Steamship Company.

TRAVEL THE WORLD OVER
A Wireless Operator can visit all parts of the world and
recelve fine pay and maintenance at the same time. Do you pre-
fer a steady position without travel? There are many opportuni-
ties at the numerous land stations or with the Commercial Wire-
less or with the Steamship Companies.
FREE INSTRUMENTS AND TEXT BOOKS
‘We furnish free to all students, during the course, the wonder-
ful recelving set exactly as produced In the Iliustration. THIS SET
IS NOT LOANED, BUT GIVEN TO ALL STUDENTS COM-
PLETING THE COURSE,
EASY PAYMENTS
A small payment down will enroll you. We will make the
payments s0 easy that anyone ambitious to enter the fastest
growing profession—Wireless—may do so. .
SEND FOR FREE BOOKLET
Without obligating you in any way, send for our booklet
“How to Become an Expert Wireless Operator’—it is free. Malil
the coupon below, or postal or letter—BUT DO IT TODAY.

NEW YORK WIRELESS INSTITUTE
DEPT. 17, 258 BROADWAY NEW YORK CITY

New York Wireless Institute
Dept. 17 258 Broadway, N. Y. City
Send me free of charge, your booklet “How to Become an
Expert Wireless Operator,” containing full particulars of your
Course, including your Free Instrument Offer.

Do B ¢ T
7 X 10 o 1
City or TOWN......ovvviitinnenneenans State..........c.iiiiiiii.,

‘When writing to Advertisers please mention this Maguazine
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Wesrad

Order Service

Did you take advantage of last month’s offerings? Are you one
of the many satisfied Wesrad customers who get what they want
when they want it? Opportunity raps but once—read on.

Immediate deliveries on the following items, delivered post-paid

west of the Rockies.

GREBE

RORH Vacuum Tube Unit........ $17.00
RORE Single Stage Amplifiere,... 25.00
RORJ Two Stage Amplifier....... 50.00
RORD Detector and Two Stage Amp-

HAGr ..iiiiiiiiiiiiiieiiianes cuus 75.00
RLVD Variable Inductance Unit. . 16.560
RKAB Variable Coupler Unit...... 25.00
RCVF Self Balanced Air Condenser

Unit ...iiiiiiiiiiiiiiienna. veseees 17,60

AMPLIFYING TRANSFORMERS

Acme A2 Fully Mounted ........... $ 7.10
Acme A2 Semi-Mounted ........... 5.10
Acme A2 Unmounted ............... 4.60
Federal, Mounted .............. vee. 17.60
Federal, Un-mounted ............... 6.10
CRYSTAL DETECTORS
Murdock, No. 324..........00000000. $ .75
Adams Morgan ............. PP 1.75
Bunnell, Jove .........cciiiieiinnnn 2.00
Grebe, Dust proof, panel mounting 2.80
DeForest, Dust proof ...... cerenean 3.00

SOCKETS
Remler, back or table mounting....$ 1.50
DeForest ........coiiivinereninnnnes 1.60
General Radio ...................0. 1.80
VACUUM TUBES
AudioTron, Two Filament ......... $ 6.00
Moorhead (AP) Electron Relay .... 6.00
Moorhead Amplifyer-Oscillator .... 7.00
Moorhead Transmitter ............ 7.50

MISCELLANEOUS
Connecticut Variable Condenser. .$ 5.00
Amrad Wavemeters .......... .... 8.50
Acme Modulation Trans. ......... 6.10
Roller Smith H. W. Ammeters, Flush

Mounting, 0-2% ................. 7.60
Federal Anti-Capacity Switch... . 2.80
Murdock Phones, No. 66, 2000 OHMS 4.756
Murdock Phones, No. 65, 3000 OHMS 5.76

A complete stock of Acme Radio Transformers just received by
freight—you know our price policy—'nuf sed. Get the Wesrad habit
and you will say what we do, “Why Send East?”

Western Radio Electric Company

550 SOUTH FLOWER ST.

LOS ANGELES, CALIF.

Here is an Unexcelled Value in a Variometer for Regenerative Work on

Short Wavelengths

It is designed for use in plate
and grid circuits and may be used
either for cabinet mounting or
otherwise. It is provided with a
non-capacity aluminum dail and
scale 5 inches in diameter, with a
bakelite knob. Guaranteed to be
the equal in working quality of any
variometer on the market, or your
money cheerfully refunded.

Send 15 cents in stamps for our
:atalogue, illustrating many other
values equal to the above. All ap-
paratus ecither in knock-down or
finished form. Dealers write for
trade discounts.

OARD RADIO LABORATORIES

“Your Ears Tell”
STOCKTON CALIFORNIA

ARC RADIO APPARATUS
(Continued from page 77)

cast copper tip having a rectangular
end. This type is only found in the
higher powered converters. C shows
a recent electrode design which has
found great favor because of its sim-
plicity and ruggedness. It consists of
a piece of copper tubing bent into the
shape showns and sweated into a screw
plug for holding it in place. It will be
noted that water circulation is relied
upon in all cases for preventing rapid
destruction of the tip by the heat of
the arc.

The negative or carbon electrode
should be made of the hard uncored, un-
coated variety of round rod and should
be rotated at a speed of about 3; R.P.M.
during the operation of the arc, to facil-
itate its even consumption. The size
will range from !4 inch for arcs up to
the two kilowatt size to Y% inch for the
five kilowatt size, and inasmuch as car-
bon is not a good conductor of heat, the
length projecting out of the carbon
holder should be a minimum. If alcohol
is used in the chamber, the carbon will
be found to be consumed at approxi-
mately the same rate as it is in the
ordinary arc lamp used for illuminating
purposes, and if coal gas or kerosene
is used, the rate of consumption will be
only one tenth to one quarter as great.
The most common arrangement of the
electrodes has been with the axes co-
incident, but most recent designs show
the electrodes mounted at right angles
to one another. In this connection,
either a horizontal or vertical arrange-
ment of electrodes may be used. Fig. 8
shows various arrangements.

B—eS
A HORIZONTAL Ut
B VERTICAL
PRN-L

¢ VERTICAL

Figure 8

Much of the successful operation of
arcs is dependent upon good chamber
design. Good insulation and the mini-
mizing of chamber volume are of para-
mount importance. Fig. 9 shows various
shapes of chambers used with small arcs.

e [T
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feecrac
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ros.
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Much of the successful operation of
arcs is dependent upon good chamber
design. Good insulation and the mini-
mizing of chamber volume are of para-
mount importance. Fig. 9 shows various
shapes of chambers used with small arcs.
A is the common box chamber found
generally in the larger sizes. It has six
openings, two large ones for the elec-
trode insulation, two for the magnetic
pole tips, one for the exhaust valve, and
the top one for cleaning and inspecting
the interior of the chamber, B is an-
other type of chamber wherein every
effort has been made to reduce chamber
volume. - This facilitates instant opera-
tion upon striking the arc and makes
possible the use of a minimum of gas.
C is a very recent type wherein a 90
degree displacement of the electrodes is
used. D is a type popular among ex-
perimenters because of its simplicity of
construction. It is cylindrical in shape
and has two Bakelite discs for support-
ing the electrodes and sealing the ends.
None of the chambers illustrated are
water cooled. When converters are de-
signed for inputs in excess of three kilo-
watts, the chambers should be water
cooled also, as very high temperatures
result from the use of arcs of this size.
Owing to the large amount of metal in
the magnetic circuit, heat from the arc
is quite easily conducted to parts of the
apparatus which might be damaged
thereby.

In connection with chamber design for
arcs within the scope of this article,
there is one more or less rigid rule that
should be adhered to as closely as pos-
sible. This is, briefly, that any possible
current path over insulation from one
live part to another of opposite polarity,
or to a part intended to be of zero po-
tential. as the chamber, for example,
should be at least two inches in length
inside the chamber, and an inch long
outside; and any gap through space in-
side the chamber from a live part to a
dead one, should be at least 34 inch in
length. This rule gives minimum dis-
tances and it is to be implied that greater
distances between the various parts
would be most desirable, provided this
does not require excessive bulk and
large chamber volume. This variation
inside and outside requirements results
from the fact that the insulation inside
the chamber is subject to various de-
posits, such as soot, which greatly im-
pairs its insulating qualities.

(To be continued)

Your Classified Advertisement in
“Pacific Radio News” will reach the
class of amateurs who need apparatus.
Don’t throw your old apparatus away—
there may be a dozen of our readers
“who are looking for the very instru-
ments that you no longer need.

PACIFIC RADIO NEWS

Materials anc{ Parts

FOR THAT NEW SET YOU ARE BUILDING, WE HAVE IT

Brass sheet, round and square rods, sheet aluminum, fibre, bakelite and
hard rubber cut to size, machine and wood screws, binding posts, switch
points, knobs, insulators, switches of all types, variable and fixed condensers,
and cardboard tubing.

Murdock, Acme, Tresco, Bunnell, Moorhead, Parkin and Burgess products
in stock and we can give you the service you want. Our new catalogue sent
for 5 cents, which will be refunded on first order for one dollar or over. Try
us on your next order.

KEYSTONE RADIO CO.

DRAWER 307 GREENVILLE, PA.

VACUUM TUBES

GIVEN FREE TO OUR READERS
AN UNUSUAL AND EXTRAORDINARY OFFER

Combination No. 2

The Tubular Audiotron

DETECTOR. AMPLIFIER. OSCILLATOR

i1uese iusuuimmeNls Wil be Awarded on Extensions, Renewals or New Subscriptions.
Subscription Rate $2.00 per year.

-------------- —COUPON - - e e e e e e e o e =
PACIFIC RADIO PUB. CO, 50 Maln St., San Francisco, Callf.

Herewith is $................ and.....coo0nnneunn cents for Malling Charges.

Please send ‘‘Pacific Radio News"” for............ years to:
Name......cooiiieiviiiereennnceennns » Street& NO......vt tiiiiiiiiiiiiieiiiiiieteanaran
L83 1 Btate .....iciiiiiiiiiiiiiiiiietiieiteseennnns
You will aleo promptly mail me the apparatus described in Combination No...... ......

‘When writing to Advertisers please mention this Magazine
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RADIO TELEPHONE

METERS
Type RTS 0-500 Volt DC 3-in. Flush

typ
Mllllammeter. Scale 0-100 3-in. Flush
type D'Arsnoval

Model 301 Weston DC Ammeter 0-2 )

for filament reading

General Radio 0-1 Hot Wire Am-
meter, 3-in. Flush Type

Same type 0-2.5

CONDENSERS
1 MFD Fixed Condensers, 1000 volt
% MFD Fixed Condensers, 1,000 volt
test
We carry a full line of all standard

makes of both fixed and variable
condensers,

INDUCTANCES
RT-1. 6-in. diameter. Tube 6-in.

long with No. 14 hard drawn cop-$

per wire
RT-2. CW Inductance, 6-in.
with bakelite panel, two switches,
taps taken off every other turn..
RT-3. CW Inductance, Electromag-
netic circuit type complete, less
panel and switches
RT-4. Same as above with panel..
R-T5. Electromagnetic type with
variable grid coil

MODULATION TRANS-
FORMERS

Acme. Semi-Mounted
Acme. Fully Mounted.......... PN

AMPLIFYING TRANSFORMERS

Federal

SOCKETS

Remler, all Bakelite
General Radlo
DeForest

CHOKE COILS
1% Henry 500 M. A
1% Henry 150 M. A.
Two coil go
Radfo Frequency choke coil..

VARIOMETERS

We have just received a supply
of the NEW Clapp-Eastham Var-
fometers.

Price, without dial and knob

With" dlal and knob

and C. W. Supplies of Every Description

RHEOSTATS

General Radio 1% Ampere carrying
capacity. 7 OHM Panel! Type....

Remler, large size panel type

Small B8ize

White Porcelain base, 10 OHMs....

KEYS
Small Telegraph key for CW buz-sl

BUZZERS
Back mounting adjustable knob,$

through panel
Centdry

VACUUM TUBES

A-P Transmitter tubes
A-P Amplifier tubes
A-P Detector tubes
Audiotrons

We are the manufacturers of the Pen
Brand Grid Condensers. Price....$ 1.00

Visit our booth at the Pacific Coast
Radio Convention exhibit.

We do not issue a catalog. Keep this
page for reference.

A COMPLETE LINE OF RECEIVING AND TRANSMITTING SETS AND PARTS

GIVE US A TRIAL. WE APPRECIATE YOUR BUSINESS AND YOU WILL APPRECIATE OUR SERVICE

THE RADIO TELEPHONE SHOP

175 STEUART STREET

Buy Your Radio Apparatus
on the Pacific Coast

De Forest, Amrad, Radisco, Bunnell, Mur-
dock, Moorhead and other apparatus carried
in stock at list prices F.O.B. Seattle.

MAGNAVOX AGENCY
Arco Amplifying Transformers
Federal Transformers .........
Mica Grid Condensers.........
Genuine Navy Rheostats......
45-volt “B” Batteries..........
Audion Panels ...............

Audion Panels (professional)

1-stage Amplifier .............
2-stage Amplifier..............

We reached Portland (150 miles) with our
type “O” Radiophone using AC. Why not

install one?

Northwest Radio Service Co.

609 Fourth Avenue

........ 275
........ 5.00

Seattle, Wash.

When writing to Advertisers ple

SAN FRANCISCO, CAL.




WIRELESS AND COMMERCE

making a great effort to apply

wireless telegraphy to the needs
of commercial men. Since June the Eiffel
Tower and Lyons stations have been
authorized to transmit messages on cer-
tain lines. From the Eiffel Tower mes-
sages have gone to Belgrade and Buda-
pest, and from the Lyons station to
Annapolis, near New York, and nego-
tiations are at present taking place for
a new line between Paris and Bucharest.
Although the services are working well,
it is admitted that French business men
are loth to entrust their telegrams to the
Hertzian waves, preferring the ordinary
cables. With a view to encouraging
them to make use of wireless telegraphy
it is pointed out that France is not well
off in the matter of cables, and has in
fact to make use of the British lines.
There are complaints of long delays
through the messages of British mer-
chants being accepted first, and there is
a suggestion that as a result French
business men lose the race for orders,
their British competitors getting in first.

T HE French postal authorities are

This is one of the reasons why it is
sought to develop wireless telegraphy
and to urge French commercial men to
use it. By the end of next month it is
expected that the Lafayette station, near
Bordeaux, will be ready to receive com-
mercial and other messages for America
and for other parts of the world. This
powerful station was made by the Amer-
icans in order to insure rapid communi-
cation between the General Staff of Gen-
eral Pershing and America. The instal-
lation was begun in May, 1918, and the
work was finished last month, when
trials were begun, and will last until
the end of September. The station will
then be handed over to the French
postal authorities. It is claimed that it
is the most powrful station in existence,
and that it can not only send messages
12,500 miles, as was predicted two years
ago, but to the ends of the earth. As
the waves travel as quickly as light—that
is to say 187,500 miles a second—it is
claimed that they can make the tour of
the earth in one-seventh of a second. It
is hoped that Bordeaux will become a
wireless telegraphy office for communi-
cating with America. A day and night
service is contemplated, and it is calcu-
lated that it will be possible to send
72000 words every twenty-four hours.
It is the intention to use this station to
connect France with her colonies, and
there is a talk of installing at Saizon, in
Indo-China, a station as powerful as
that at Bordeaux, and other posts in Al-
geria, French West Africa, the Congo,
and Madagascar.—London “Daily Tele-
graph.”

When writing to Advertisers please mention this Magazine
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A New Invention

The Parkin .001 mf Variable Condenser (pat. ap-
plied for) fills the long felt want for a rugged, low
pnc-:l balanced variable condenser for panel mount-

‘No plates to bend and short circuit. Cannot
get ou? of order. Has very low minimum capacity.
Easily mounted, only one small hole being neces-
sary in \he pqnel.

Guarantee: . AX Parkin Condensers are sold sub-
ject to return wath,n. five days if not fully satisfac-

tory‘ ot -. '. Qe
No. 50 .001 mf Unit alone, may be mounted * cn Any shaft....$1.50 postpaid
No. 51 .001 mf Unit with knob, pointer, etc., ds sho¥m....... $2.00 postpaid

No. 52 .001 mf Unit with knob, etc.,, and 3-mch blaq: dial .
Write for full description of this new mvbn&on
Ask for Circular No. 16 Dealers: Wiite for discounts

PARKIN MFG. CO., San Rafael, Calif.

..$2.50 postpaid

MYCO
TWO STEP AMPLIFIER

By actual test. has proved itself
the most efficient, and reliable
- Amplifier on the market,

A Few Important Features:

Individual Filament Control, Plug and Jacks for Changing From Detector,
One or two Steps of Amphﬁcatxon, Federal Transformers, Bakelite Panel,
Hand Rubbed Finish and Mounted in a Quartered Oak Cabinet. Will Operate
From Same “A” and “B” Battery Used for the Detector Circuit With Same
Amplification. Constant.

Price, less Tubes $50.00

We can supply from stock practically all apparatus manufactured by the
following concerns. Mail orders shipped same day as received,
ACME APPARATUS COMPANY. MAGNAVOX CO.
GENERAL COMPANY THORDARSON ELEC. MFG. CO.
WM. ]J. MURDOCK CO. DE FOREST RADIO TEL. AND
FEDERAL TEL. & TEL. CO. TEL. CO.

PACKARD TRANSFORMER CO. €C. BRANDES & CO.
PACENT ELECTRIC CO. A. H. GREBE
DUBILIER CONDENSER CO. THE WIRELESS SHOP
JOHN FIRTH & CO. AMRAD

CLAPP EASTHAM CO.

COLIN B. KENNEDY CO.
AUDIOTRON SALES CO.
MOORHEAD LABORATORIES
SIGNAL ELECTRIC CO. RADIO SHOP
INTERNATIONAL RADIO CHELSEA RADIO CO.

And many other well-known manufacturers. Dealers: Write for proposition
on any of the above lines

Consolidate Radio Call Books $1.25 Each

TECO RADIO CO.

YOUNG & McCOMBS
FORMICA INSULATION CO.
AMERICAN EVEREADY CO.

Do not fail éo visit the Radio Show at the Pacific
Coast Radio Convention

LEO. J. MEYBERG CO.

Successors to Haller Cunningham Electric Co.

428 MARKET STREET SAN FRANCISCO, CAL.
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BURGESS B’ Trans-Pacific Audion
BATTERIES | | Radio Operators | Pun’

o th 1
SEVERAL =5 Log e reedis
L prong bulb, an
SlZES -,J'.. .* i Audiotron _ can

By W. Breniman

be used. Same

FOR J.'“.'-." : and G. E. Knudsen shipped to any

SPECIAL o | K ’ A 32.P P hl . gf“ftorOfSG.ts%? v
WORl( ".. reliable ;:tea onaﬁgci;:: ng::aR“au;ig Grid Condensers, each .......... $ .35
: stations, call letterss weather re- | Sipeng Sendensra cach i 8

| St ress sehedales, e o 2% Gimchone
EVERY COMMERCIAL OPER- CRD % °°"'£7o LRD 175 ...$1.15
ATOR SHOULD HAVEA COPY | LRD ;gg gg-gg LD 3500 e
S ; y Ready For Distribution on D 750...... $2.00

END FOR CATALOGUE November First I;‘I,D g‘z)él.é_ s1 71(:2“0 Lng 7:2 ”3....3230

BURGESS BATTERY price 3 cnt o S P, . 0
COHPA“ W. BRENIMAN Send 10c for Catalog

HARRIS TRUST BLDG.- CHICAGO, ILL. Room 420 24 California St. Agents for RADISCO Apparatus
| — I} San Francisco, Calif. KELLY & PHILLIPS
Brooklyn's Wireless Store

312 Flatbush Ave. Brooklyn, N. Y.

Clear, Sharp, Readable Signals

With Brandes Matched-Tone Receivers
Our Trademark A set of Brandes receivers is like

two violins tuned in exact unison;

: : : - the signals coming clear, sharp
is a sign that you can buy any Radio appara and readable, and carrying through

tus of proven merit manufactured in the the longest distances. This

: “matched tone” feature is found
United States, from us. in no other receivers.

Amateurs and Professionals

SWITCHES S In the choice of wireless outfits
R ill d A amatcurs can safely be guided by
otary, as 1llustrate . professionals, who are enthusias-
Others , , . tically endorsing

BRANDES
SLIDERS | Matched-Tone

Brass, 3-16x 4 inch .. RECEIVERS

with which they are making won-
derful records, under all condi-
tions, in the United States and

Our new price list, now ready, will be mailed anywhere.
Send five (5) cents for postage

abroad.
American Electro Technical Appliance Co. Our Special Trial Offer
Dept. R. 235 Fulton Street NEW YORK Send seven dollars for a Brandes

“Superior” Head Set and use it for
ten days—putting it to the severest
tests. If it doesn’t prove all our
claims for it and meet all your ex-

. pectations, return it and your
Haspaﬂsiurpnse fo:iqyou. Subscribe money will be refunded promptly.
to Pacific Radio News and get a Send 5c for “Catalogue P.”
Vacuum Tube FREE. :

C. BRANDES, Inc.

PACIFIC RADIO SCHOOL 2 Urion S, N Yo

ARC AND SPARK SYSTEMS Wireless Receiver Specialties

THE MOST UP-TO-DATE AND EXCLUSIVE RADIO SCHOOL IN THE

WEST. LATEST TYPE POULSEN 2 KW ARC TRA.NSMITTER AND
INDEPENDENT TYPE ONE KW 600 CYCLE SPARK SE

EQUIPMENT IN ACTUAL OPERATION., :
R R i B e Stratton miectric Company
OF ADDISON S. McKENZIE,
CHIEF ELECTRICIAN, U. S. N, R. F., FORMERLY INSTRUCTOR AT Wireless Materlal, Parts, Small In-
MARE ISLAND NAVY YARD AND W. A. VETTER, FORMERLY CON- struments of All Makes, Educational
STRUCTION FOREMAN FOR THE MARCONI WIRELESS TEL. CO. Books. Send for List No. 6.
INSPECTION INVITED. SEND FOR DESCRIPTIVE CIRCULAR. :
433 NEW CALL BUILDING SAN FRANCISCO 215 Federal St, Greenfield, Mass.

‘When writing to Advertisers please mention this Magazine




RADIO EXCHANGE

354 PERRY STREET OAKLAND, CAL.
Sole Agents for

Official head- E
quarters Bay AC E N;ro;:gt:
Countles Radio Phone Carroll
Club. at Oakland 6169
RADIO EXCHANGE OAKLAND 7892
Audion Control Panel................ $7.80

Audion Control

amplifier ..............00iian
One-Step Amplifier
Two-Step Amplifier

Above are complete panels less bulbs
and ‘‘B” Batteries. A-No. 1 apparatus
and absolutely guaranteed. Your money
refunded and no questions asked if goods
do not prove to be perfect in construc-
tion. Purchaser paying express charges.
Mounted and unmounted Honeycomb and
Duolateral coils. Mount ‘em yourself
and save money. We are dealers in
Murdock, Parkin, Grebe and DeForest
apparatus. We carry a full stock of
parts and necessities. Write for informa-
tion. Exclusive agents for OARD appara-
tus. Send 10 cents for catalog. We offer
60% off on all OARD goods K/D. Put
‘em together yourself and save 509%. C.
O. D. shipments upon receipt of one-half
payment.

Panel and one-step

Kaus Ravio Co

Eureka, Illinois

Mftgrs. of Electrical Specialties
Distributors for

GREBE MOORHEAD
DE FOREST BALDWIN
MURDOCK BRANDES
AMRAD ACME
THORDARSON AMCO, ETC.

Bulletins Issued Monthly

New!-The“Nucleus” $36

consists of a carefully grained and fin-
Ished Bakelite panel fastened to a Mis-
sion oak base, at the top is mounted a
$10 General Radio Flush Type Hot Wire
Radlation Meter; a $5 Western Electric
Microphone and Type J Flush, Piate
Current Milllammeter. Below Is mounted
a .0006 Type C.8.U. Variable Condenser
with Silver Plated Navy Dial Indicator.
Addlitional Instruments may be mount-
ed and connected, thereby making a first
class wireless ‘phone, at minimum ex-
pense and bother. Investigate, or—
Place your order now for promptness.
DEALERS—No Patent Complications.
C-W & RADIOPHONE ACCESSORIES
SEND 4c FOR BULLETINS

DO YOU USE HONEYCOMB COILS?

Somerville Radio Laboratory

Manufacturing Designers
Wholesale and Retail Distributors
102 Heath St. SOMERVILLE, HS5, MASS.

We are in need of subscription solici-

PACIFIC RADIO NEWS

ACOUSTIC TUNING

(Continued from page 85)

length of the sound emitted by the
telephone, after the eclectrical tuning has
been properly cared for, we have a
means at our disposal for tuning out
interference which is bound to fill a
long-felt need.

Just as the spark frequencies, which
have nothing to do with the electrical
wave length, cause the telephone dia-
phragms to vibrate and produce a note
at the receivers correspondinfg to the
note produced at the transmitting station
by the spark discharge and just as acou-
stics enable us to differentiate between
these notes. so it is with static.

The interference caused by static is
not confined to any wave length and re-
gardless of the tuning qualities of any
receiving system, static will force its
way through. But it is a fact that the
frequency of static discharges in com-
parison to the spark discharge of a
modern radio transmitter is low. The
note produced in the telephones is there-
fore of a low pitch. From this it will
readily be seen that a method of tuning
to the resonance point of the sound pro-
duced by the telephone receiver will per-
mit us to cut out the static and hear
the signal or cut out the signal and
hear nothing but static.

When receiving undamped signals the
method of tuning is somewhat different
and the note produced in the telephones,
instead of depending upon spark fre-
quency, depends upon the difference be-
tween the wave sent out by the trans-
mitting station and the wave sent out
by a local oscillator. This local oscil-
lator may be either of the heterodyne or
autodyne type. Variation of this differ-
ence of wave length permits us to cause
the telephone receivers to produce any
desired pitch. The field of acoustic tun-
ing is thereby very much broadened.

The value of acoustic tuning will un-
doubtedly be felt very strongly and it
is bound to revolutionize our present

- system,

Pacific Radio News has been informed
by the Nostat Company that tests are
now under way, in the Gulf of Mexico,
where King Static formerly reigned, and
very marked results have been noted.
Acoustic tuners are now being used on
trans-Atlantic vessels, as well as those
running between Gulf and Atlantic ports,
and arrangements are now being made
for their installation on Pacific steamers,
as well as shore stations throughout the
country.

These machines are on exhibit at the
office of C. C. Langevin, 24 California

TYPE Z. R. L.

Transformer for use with rotary
spark gap has two section secon-
dary, bakelite terminal supports
and high grade construction, 400
watts power rating highly efficient
at 200 meters.

Price ..ovvvviiniinann.. $14.00

Apparatus which excels in those
qualities which for 13 years of
continuous manufacture have main-
tained its enviable reputation for
reliability will be found pre-eminent
in the display rooms of discrimi-
nating dealers and is manufactured
by

CLAPP-EASTHAM COMPANY
140 Main St, Cambridge, Mass.

10

street, San Francisco, and those inter- Catalogs mailed for 6¢ stamps.

ested may see the device in operation.

tors in every city of the U. S. Write
today ‘or our proposition.

‘When writing to Advertisers please mention this Magazine
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BAKELITE-DILECTO]

The standard insulating material for all radio '
work. Water-proof, permanent, strong, used by all
important manufacturers of wireless apparatus
and others requiring the utmost in insulation.
Furnished in sheets, rods and tubes.
We also manufacture VULCANIZED FIBRE
in sheets, rods and tubes and CONITE, a special
insulation, in sheets or rolls from .005” to .020”
thick.

Let us show you how our stand-
ard products can be made to
solve your insulation problems.

THE CONTINENTAL FIBRE CO.

NEWARK, DELAWARE

233 Broadway, New York City 332 S. Michigan Ave., Chicago, Ill.
626 Market St., San Francisco, Cal. 411 8. Main St., Los Angeles, Cal.

1710 Royal Bank Bldg.,
Cor. King and Yonge Sts,, Toronto, Ontario, Canada
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“The Radio Telegrapher”

Official Organ
UNITED RADIO TELEGRAPHERS' ASSOCIATION
Room 303

44 Broad Street, New York

Read about what’s going on among the Commercial, Navy
and Army operators
ON SHIPBOARD
AT SHORE STATIONS
AT HOME AND ABROAD
Subscription Price $1.50 yearly, 15 cents a copy

TESTED CRYSTALS—Large Piece 25¢
GALENA Radio Sales Co., 251 Duboce Ave., S,—I"-;

DU CK,S New Big 200-Page No. 14 Wireless Catalog
and 100-Page Electrical Catalog
‘The wireless catalog maliled for 12c and the electrical catalog for 6c, either in stamps or coin, which
amount you are privileged to deduct on your first order of $1.00. Catalog positively not sent otherwise.
Everything in wireless worth while is listed in this catalog The experienced amateur will tell you to see

our catalog before buying. You are thereby insured against an unwise purchase. It is the Beacon Light to
guide you right in the selection of your wireless apparatus. No bigger or better values are obtainable elsewhere.

THE WILLIAM B. DUCK CO., 210-212 Superior St., Toledo, Ohio

ANYTHING IN—

RADIO APPARATTUS

Electric Supply and Repair Co.

Frank P. Herrguth Al Rosenberg
Formerly of Paul Seiler Electric Works

520 Market Street San Francisco, Cal.

en ng to Advertisers please mention this Magazine



RADIOTORIAL

(Continued from page 75)

when every man will have to earn, fairly
and squarely, every cent of his salary.

And the operators, that great mass of
men in our radio industry who keep the
name of “SERVICE"” ever upon the
door of the radio stations at shore and
at sea—they too are settled down to a
lesser group of men. The war made
thousands upon thousands of radio op-
erators, but of these, we all know too
well, many were not adapted for the
game that requires not only ability but
talent. Now the profession has sim-
mered down to those men who can
“pound the brass” and do it well, ready
to give service for a fair salary.

Last, but not least, are the amateur
radio men who are the engineers, opera-
tors and manufacturers of the future.
Most of these men are just beginning to
get their sets into good order and into
shape for the coming winter. Many of
the amateurs are contemplating the in-
stallation of tube transmitters. This is
certainly good to observe, because if
there is anything that will solve the
eternal QRM problem amongst amateurs
it is the tube transmitter. A thousand
amateurs with properly built vacuum
tube sets could work together or with
other amateurs in outlying districts, and
all be within a city without interference
of any kind. So we see ahead of us, in
the amateur game, a period of upbuilding
and construction and progress. More
enjoyment, better sets and more general
satisfaction amongst amateurs is the
coming thing.

The convention will bring all the radio
men of the Pacific Coast together; com-
mercial operator, amateur, manufacturer,
government radio men, all will meet in
San Francisco in one big open-hearted
handshake, and after the three big days,
will return to their homes for a success-
ful and prosperous year, enlightened and

contented.
E QUIPMENT of all lighthouses with
wireless will reduce the dangers
from fog to a minimum, according to
Frederick Kolster, radio expert of the
Bureau of Standards, who was ‘here from
Washington inspecting the new radio
compass stations which were established
last week to aid vessels in finding their
positions offshore.

Kolster has designed a system by
which short wave signals can be sent
from lighthouses and lightships that can
be picked up by captains on approaching
shore and thereby obviate the use of the
compass stations and the operators. By
this system a captain could adjust his
compass to the signals and proceed to
port without danger of running ashore.—
S. F. “Call.”
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@
San Francisco Radio Club

INCORPORATED

Invites the Radio. World

TO THE FIRST

Pacific Coast Radio Convention

TO BE HELD IN SAN FRANCISCO DURING THE LATTER PART
OF NOVEMBER

you, as a brother Radioman, Am-

ateur, Commercial, Governmental,
or otherwise, for the sole purpose of
being favored by your presence at
this, the most important undertaking
on the Pacific Coast in our entire
radio history.

THIS INVITATION is extended to

is to bring together the Radiomen

from every nook and corner of
the continent, in order to discuss the
development of the radio art since
the signing of the Armistice.

THE PURPOSE of the convention

PEAKERS of prominence will ad-

dress the visitors, and many vital

factors will be discussed. Plans
for the betterment of amateur radio
will be formulated. It is proposed to
make the convention an annual affair.
We have many surprises in store for
you, and it is to your own advantage
that you favor us with your presence.
If you have the interest of radio at
heart, seriously; if you want protec-
tion from radio laws and bills that are
introduced from time to time; if you
want to know how good the radio
game really is—then, by all means,
come to the convention.

ADIO Clubs are requested to send

delegates to the convention. A

general invitation is extended to
members other than delegates. The
committee on arrangements will pro-
vide hotel accommodations for out-
of-town guests. Your inquiry will be
given personal attention.

HE MAIN CONVENTION will
T open on Thanksgiving Night,

Thursday, November 25th. An
elaborate radio show will be staged.
Leading manufacturers will have their
products on display.

3ANQUET, “the kind that’s dif-

ferent,” a radio ball and other

social features will be a part of
the affair. We ask you to mail us
the blank at the foot of this advertise-
ment. A bid to attend the convention
will reach you by return mail. We
will also advise you of the time and
place where the convention will be
staged. The general public will be
admitted to the exhibition and ball,
but only those who possess a bid will
be admitted to the convention proper.
A nominal charge will be made to
visit the exhibits and the ball, but
there will be no charge for your seat
at the convention.

The Committee on Publicity
we | FortheGood of theGame | ..
NEED Give it the widest publicity possible.
Tell every one of your friends about YOUR
YOUR it. Announce it “via radio” from your
CO-OPERATION station. CONVENTION
Send Usthis BlankToday

SAN FRANCISCO RADIO CLUB, INC.

S. F. GYMNASTIC CLUB

2460 SUTTER ST. SAN FRANCISCO, CALIF.

You will please reserve...........
radio friends, who will attend the convention.

be no charge for this service.

..................................

oee

seats for myself and...... e
It is understood that there will

..........................

‘When writing to Advertisers please mention this Magazine
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NOSTAT

‘“‘Conqueror of Static’’

Attention Amateurs!

This is the adapter which tubular
bulb owners have been looking for

Price $1.50

Pat. App. for N
JRadieco Agsney ‘WE >

to order

Catalogue sent on receipt of 10c, which may be deducted
from first order
Dealers write for propositions.

Amateyr Wireless Equipment Co.

1390A Prospect Ave., Bronx, N. Y.

-MARCONI INSTITUTE-

Conducted by the greatest and most experienced radio telegraph
organization in the world.

Thorough training given in radio operating, traffic, and in damped
and undamped systems.

Tuition ten dollars a month for either the day or evening sessions
or both combined.

RADIO CORPORATION OF AMERICA
Phone Douglas 3030 335 New Call Bld,, San Francisco

Classified

Advertisements

ADVERTISEMENTS IN THIS SEC-
TION ARE THREE CENTS PER WORD
NET. REMITTANCE, IN FORM OF
CURRENCY,, MONEY ORDER OR
STAMPS, MUST ACCOMPANY ORDER.

FOR SALE—Four Western Electric VT2'S
and 3 VTI'S at $16.00 and $8.50 each, or
$85.00 for the lot. VTI1'S oscillate at 22%
volts, amplify at 35-40. Also 1 Williard
6V. 60-40 amp. hour storage battery, 3
months old, cost $34.00, sell at $24.00, and
1 6V. 20-30 amp. hour universal glass jar
storage battery. Cost $17.00 sell at $12.00.
Tubes sent prepaid. Al the above apparatus
guaranteed to be in perfect condition. Send
for list of other apparatus. JOHN TIT-
COMB Nogales, Arizona.

ALL AMATEUR APPARATUS bought or
made in accordance with the Radio Buyers
and Builders Handbook invariably rese'l very
profitably. Study my June, July and October
display advertisements. See why and get
your copy now. R. CLARK, Barnes Road,
Newton, Mass.

‘“Storage batteries, for audion fllaments.
etc. Guaranteed two years, 6 V 40-60 am-
peres $16.00. 6V 60-80 amperes $19.00. Im-
mediate delivery, dealers wanted.” WILLIAM
SCHICK, 2723 Cooper Ave. Brooklyn, N. Y.

THREE STEP AMPLIFIER. Modeled
after the French type. Has three amplifying
transformers, three tube sockets, filament
control rheostat, switch for changing from
Detector and Two Step Amplifier or Straight
Three Step Amplifier. In good condition.
Price $98.00. H. E. MATT, 1701 Franklin
Street, San Francisco, Calif.

A GOOD CHRISTMAS RADIO STORY
WANTED.—15600 words in length. Send
manuscripts to the Editor of ‘‘Pacific Radio
News”, 50 Main Street, San Francisco_ Calif.

Our Paragon

iRheostat

has become the
standard filament re-
sistance. For back
of panel or table
mounting. 2%-in di-
ameter. 6 ohms,,
1% amps.

$1.75 Postpald
. Immediate shipment.
Standard VT Socket $1.00. Why pay More?
44 Voit Variable ‘“B” Battery, $3.60
Include Postage on 4 Lbs.
Complete in handy wooden case and ad-
justable phosphor-bronze *Jiffy’” con-
nectors. Better than block batteries! If
one 4.4 V. unit weakens prematurely, it
can be removed and replaced, thereby
not impairing the total voltage—making
this the best battery value on the market.
Audiotron Adaptor
— Consists of standard 4-prong
! base with brass supporting
connectors. Permits mount-
ing tube in vertical position,
80 fllament will not sag and
touch grid.
. $1.756 Postpald
. ; Aerial Wire 1c Per Foot
7 strands No. 22 solid cop-
per—tin plated to prevent
oxidation. Include postage on
16 1bs. per 100 feet.
Ground Wire 8c Per Foot
$7.00 Per 100 Feet
No. 4 solid copper—triple
brald—rubber covered. In-
clude postage on 20 lbs. per
100 feet.
Lightning Switch, $4.00
600 volts, 100 amps., S.P.D.T.

Radio Equipment Co.
“"630 Washington St. =

Boston-11, Mass.

‘When writing to Advertigsers please mention this Magazine



A superior Wavemeter and a Decre-

meter in one instrument. Will enable
you to adjust your station to the legal
cequirements and at same time im-
prove the efficiency of your trans-
mitter. PRICE $25.00

Shipping weight 4 lbs.

F. M. DOOLITTLE CO.

157 Valley St. New Haven, Conn.

Radio Engineering Principles

By Henri Lauer and H. L. Brown

This is one of the first books to
cover progress in radio engineering
during and since the war. It contains
much valuable information on vacuum
tube theory and practice. A worthy
addition to any wireless man’s library.

A postcard puts you on our mailing list.
290 pages, cloth. Price $3.50 postpaid

SWANSON BROS.
TECHNICAL BOOK SERVICE
Dept. A. 186 No. La Salle St.,, Chicago

Attention
WIRELESS AMATEURS

THE ONLY WIRELESS MINERAL
DETECTOR MADE ON A SOLID
PORCELAIN BASE. See Cut

This Mineral Detector is a most valuable
device to eliminate the Amateur’s
troubles in Wireless Operating

PRICE $2.25 EACH
Tncluding Porcel Post Charges

J. N. BREIDENBACH

2413 North 16th St., Phila, Pa.
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Write fo Name on
Attractiv: Wling List
Propositl ppreciated

OUR GAP ILLUSTRATED ABOVE IS MEETING WITH THE APPROVAL
WE ANTICIPATED AND PRICED AT $5000 WITH EITHER 8IX OR
IZ\Q,OEO.LVE POINT ROTOR, MOTOR SEPARATELY $15.00—ROTOR ONLY

New Instruments

Vacuum tube control panels and amplifiers, unit panel type. Oscliiation
Vacuum tube control panels and amplifiers, unit panel type. Osclllation
transformer, highly efficient. Antenna switch, mighty good and reasonably

Wireless Manufacturing Co. Canton, Ohio

HOOK 'ER TO YER BULB

THE MOST WONDERFUL TUNER IN THE WORLD $10.
Add Parcel Post
COILS ONLY $6.00
A WONDERFUL TEST. CAN YOU BEAT IT?

During the out-door meet of the convention of the A RR L
at Chicago, September 8, one of our 20000 Meter tuners was
set on the sand in front of 9 Z N Radio Station and the aerial
was nothing but a bell wire 50 feet long lying on the sand. The
ground was tied to the ground lead of 9ZN. Two pairs of
phones permitted everyone willing to read all the Arc stations
going at that time. Good readable signals and the time was from 3 to 6 P. M. A further
test was made in room 760 Edgewater Beach Hotel by hanging the 60 foot wire out of
the window and the ground was tied to a radiator. European stations were copied all

night. All the leading amateurs of the middle west were at the meeting.
KNOCKED DOWN OR ASSEMBLED CONDENSERS

Which kind do you want? Made for panel mounting and are
complete with scale, pointer and knob. Used all over the world.
No C. O. D. orders, add Parcel Post. Buy from_your local dealer
or send us his name if he can’t supply you. Formica tops and
bases. Movable plates are now held by nuts and not clamped
with washer as formerly

11 Plate K.D. ..........cc0eennn
21 Plate K.D. ......coviiiiinininananenns 225
41 Plate K.D, ...... .
11 Plate assembled
21 Plate assembled
41 Plate assembled
Tuners Licensed under Armstrong Patent

WE SELL BULBS, RHEOSTATS, WAVE METERS, BINDING POSTS

SEND 5c FOR CATALOG

sod by TRESCO, Davenport, la. or your gealer.

BATTERIES

Made by Everready Battery Co.

“B”

Guaranteed 45 volts
Six Taps

$5.00 Prepaid anywhere in the United States

We also build any type of set to
order. Send us your specifications

Ets-Hokin & Galvan

Wireless Engineers

10 MISISON STREET SAN FRANCISCO

When writing to Advertisers please mention this Magazine #®
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DESIGN - WORKMANSHIP - PERFORMANCE

KEMEDY
EQUIPMENT

ENNEDY RECEIVING EQUIPMENT IS SETTING A NEW HIGH STANDARD OF
QUALITY IN APPARATUS FOR THE RADIO AMATEUR AND EXPERIMENTER.

T IS BUILT FOR THOSE WHO ARE SATISFIED WITH NOTHING SHORT OF

THE BEST—FOR THOSE WHO TAKE PRIDE IN MAKING RECORDS THAT ARE
BETTER THAN THEIR NEIGHBORS'—FOR THOSE WHO WANT THEIR STATIONS
TO HAVE THE APPEARANCE OF CAREFUL, EXPERT DESIGN BY THOSE WHO
KNOW HOW. ARE YOU IN THAT CLASS?

IF YOUR DEALER CAN'T SUPPLY YOU WITH KENNEDY EQUIPMENT, WRITE
US YOUR REQUIREMENTS, AND MENTION HIS NAME.

THE COLIN B. KENNEDY COMPANY

RIALTO BUILDING SAN FRANCISCO

l

ANNOUNCEMENT

Negotiations have recently been completed with THE RADIO
SHOP of San Jose, California, whereby The California Electric
Supply Company will distribute their entire output of Short
Wave Regenerative Receivers, Variometers, and Vario-couplers

A slight increase in price is necessary to meet added costs of material and to facilitate prompt delivery
to our patrons. We will, however, fill all orders received before November 15th at the old prices. This
will give all an opportunity to obtain these already well-known units before new prices are effective,

NEW PRICES
(Effective November 15th.)
RADIO SHOP Short Wave Regenerative Receiver.
Licensed under Armstrong U. S. patent No. 1,113,149..$50.00
RADIO SHOP Variometers, each...................... 10.00
RADIO SHOP Vario-couplers. each.................... 8.00

R —

Manufacturers and Dealers: Write for Attractive Trade Proposition

Descriptive literature now on the press. Write for your copy.

California Electrical Supply Company

643 MISSION STREET SAN FRANCISCO, CALIF.

When writing to Advertisers please mention this Magazine
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A mplification 100 Times

Do you want to receive signals of marvelous strength; to hold those that gradually fade
out and to bring in stations that you have never heard before? You do not need a big
aerial to get them—use the new

Paragon
RA-Ten

Amplifying
Short Wave

Receiver

Licensed under Armstrong and Marconi Patent, 1,113,149,

Greatest Improvement in Modern Radio

Do you remember the super-service of the old original Paragon RA-6 amplifying short-wave
receiver? This new set surpasses it in every respect.

And the original RA-6 was the only one of its kind.

150 per cent improvement over the old original Paragon, away ahead of all other
receivers and excels the most serviceable set on the market today.

Here are the 150 per cent Pointers

A wave length range of 160 to 1000 meters.
24 per cent more sensative and selective than the RA-6.
All amplxﬁcatxon obtained without change of spark tone.
- :ionable effect of change in note enurely eliminated.
. ng has scale of 180° instead of 90° giving wider range of coupling.
)ls on all adjustments fitted with vernier attachments permitting of very fine tuning
‘rol.
ad end losses.
st of quartered oak; overall size 2054x8x71; inches; white filled engraving, bakelite
nobs and dials.
set sealed before leaving factory, which is a guarantee for two years.
er product of Adams Morgan Co’s unapproachable engineers.

1e price $85.00.
ing surprises in store for you if you will send for special bulletin describing this set.

er the old Paragon—this one beats it and all others by miles—our special bulletin tells
you how, send for it—its free.

Our word of honor to you is our guarantee. Let us prove it.

5 ° L] °
“-ontinental Radio and Electric Corp.
wole dissiil - ors of the New Paragon RA. Ten
LASI, Secretary J. ST4 .. . . easurer
" EPT. G. 7. 6 WARREN STREET N <

When writing t¢ *Avaerticers please mention this Magazine
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Radio—Co-operation
of Radisco Instruments

Did you ever stop to consider the “Radio-Co-operation” of the instruments you buy?
How do they co-operate and conform with each other, when they are hooked up in your
station? Do you get the strength of signal that only comes from apparatus “that works
in harmony.”

RADISCO apparatus does just that; every single instrument turned out by Radisco
Engineers is a piece of master craftsmanship which must be subjected to the most rigid
scrutiny of laboratory censorship known; and not a single article is marketed until it is
proven by actual tests to work in harmony with the other Radisco instruments of quality
in “Radio-Co-operation.”

The latest triumph to be released from the Radisco Laboratories is the

Radisco Coupler

Specially designed for use with the No. 1 Variometer

The stationary winding consists of 37 turns in groups of six
turns and single turns. Strength and high insulation insured by
use of Bakelite tubing. Brass bearings support thoroughly sea-
soned wooden ball; Brass shaft of standard size to fit the No. 67
Corwin dial projects far enough for Coupler to be readily mounted.
The whole instrument is finished off on a neatly varnished wooden
base.

No. 2 Coupler (as illustrated) $8.50 -
No. 2D Coupler with “dial”  $9.75

Shipping weight 3 pounds

The agents listed below carry all Radisco products and they will be glad to consult with you on the
new Radisco Coupler

ALBANY, N. Y. KANSAS CITY, MO. PROVIDENCE, R. L
Shotton Radio Mig. Co,, McCreary Radio Supply, Rhode Island Elec. Equip. Co.
8 Market St 4th & Delaware Sts. 45 Washington Street.

ASHEVILLE, N. C. LOS ANGELES, CALIF. PORTLAND, ME.,

Hi-Grade Wireless Instrument Co.  The Wireless Shop, Atlantic Radio Co,

ATLANTIC CITY, N. J. 511 W. Washington St. 15 Temple St.

Independent Radio Supply Co. McKEESPORT, PA. PIE'I?B%I}G, .P%
118 So. New Jersey Ave. K. & L. Electric Co,, 3807 Sth Rctnc s

BALTIMORE, MD. 427 Olive St. SEATTLE, v\;Asn
Radio Engineering Co,, NEW ORLEANS, LA. Northwert Radio Service C
614 No. Calvert St Rose Radio Supply, 609 F:::ﬁl Aav o Service Co.,

. (8

BEINVILLE, QUEBEC, CAN. 604 Gravier St.

SCRANTON, PA.

Cmdian Radio Mfg. CO. NEWARK’ N.. J. Shot‘ton Radio Mfg- CO.,
BOSTON, MASS. A. H. Corwin & Co, P. O. Box 3

Atlantic Radio Co. 4 West Park Street Branch 8 Kingsbury St.,

88 Broad Street NEWCASTLE, PA. Jamestown, N. Y. :
BROOKLYN, N. Y. Pennsylvania Wireless Mig. Co. ST. LOUIS, MO.

Kelly & Phillips, 507 Florence Ave. SHA The Benwood Co., Inc.,
312 Flatbush Ave. OMAHA, NEBRASKA - 13th and Olive Street
CHICAGO, ILL. O-B Radio Supply Co., TORONTO, ONT., CAN.,,
Chicago Radio Laboratories, 406 Brown Building. " The Vimy Supply Co.,
1316 Carmen Ave. PHILADELPHIA, PA. . 567 College Street.

EUREKA, ILL. - Philadelphia School of Wireless WICHITA, KAN.
Klaus Radio Co., Telegraphy, The Cosradio Co.,
Branch, Peoria, Il Broad and Cherry Streets. 1725 Fairmont Ave.

Responsible Dealers: Write for interesting sales proposition on Radisco Apparatus

If none of the above agencies are in your vicinity, or do not give you the desired
information on Radisco Apparatus, communicate with

RADIO TISTRIBUTING COMPANY : : Newark, New Jersey

When writing to Advertisers please mention this Magazine




