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BRANDES 
WIRELESS 
HEADSETS 

SCORE 100 per cent efficiency 
in actual use. 

CLEAR IN TONE LIGHT IN WEIGHT DEPENDABLE IN SERVICE 

Sharp, unblurred, readable signals assured by "Brandes Matched Tone" 

We achieve this by carefully matching the tone of both receivers in each set. 
This eliminates all confusion to the ear due to unmatched harmonics. 

"Superior" 
Set $6.00 

Your receiver is right 
Used by many U. S. Gov't experts, and experts 
abroad ; by colleges and technical schools, and by 
professionals as well as amateurs all over the world. 
Endorsed by Boy Scouts Official Handbook. That 
none better are made is acknowledged by the trade 
and by our patrons. 
Wireless offers a fine opportunity for the ambi- 
tious young man- interesting and thrilling. Look 
into it. Merits the attention of parents. 

if it's a "Brandes" 
TRIAL Brandes Wireless Headset sent to you 
OFFER on trial for 10 days. Test it for sensi- 

tiveness, clearness, distance. Prove for yourself 
the fine quality, the "matched tone ". The two dia- 
phrams, toned exactly alike, strengthen the signals 
and prevent blurring. 
If, for any reason, you are dissatisfied, your money 
back without a question. 

SEND 4c FOR CATALOGUE G 

C. BRANDES, Inc. Room 823 32 Union Square 
WIRELESS RECEIVER SPECIALISTS 

New York 

Boys are you prepared -with Wireless? 
In the Great World War, the wireless amateur 

who was prepared played an all important part on 
land, at sea and in the air. 

Now with the Government wireless ban off, are 
you keeping up -to -date in the field of radio? 

Boys who build or reconstruct their apparatus on 

the De Forest Radio Unit System are the ones who 
will hereafter be prepared with High Grade Standard 
Government and Commercial apparatus. 

Limited number of these individual Units -suitable 
for use in wider range apparatus -can now be had 
direct from the factory. Transportation charges pre- 
paid on all orders over $10.00. 

Double Inductance Coil Mount. 
ing. U'.0 -300 -Price $3.30 

90° Variable Air Condenser 
Type CV- 500 -Price $4.40 

BO pExtend your Range of Communication- 
Get The News of World Interest by 

Radio. 

Build by The De Forest Radio Unit System. Use 
your own ingenuity. ORDER NOW! 

Catalog RN will be nailed on receipt of 10c to defray postage. 

Weather and Dust Proof Galena 
Detector. D -101 -Price $2.25 

DE FOREST RADIO TEL. & TEL. CO. Typical De Forest Honeycomb 
Inductance Coil, in wave lengths 
of 150 -25000 meters. Prices New York City range from $1.25 to $4.53 1397 Sedgwick Ave., 

You benefit by mentioning the "Radio Amateur News" when writing to advertisers. 
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AMPLIFY YOUR RADIO SIGNALS 
OO NE of the greatest drawbacks since the invention 

of wireless telegraphy is the receiving of weak 
signals at the receiving station. Many devices were 
proposed to improve this condition, but without suc- 
cess, on account of the mechanical difficulties encoun- 
tered in these ampli- 
fying devices. 

However, this was 
recently solved by the 
introduction of an ex- 
ceedingly sensitive mi- 
crophone transmitter, 
which is known to de- 
tect sound waves with 
great accuracy and 
magnify them through 
an intermediate tele- 
phone circuit. 

By the employment 
of the new DETECTAGRAPH-TRANS- 
MITTER, the amateur can amplify the 
radio signals to such an intensity that he 
can hear the signals about his station with- 
out the need of the telephone head set. 

By the addition of a loud talking tele- 
phone he is able to hear the messages many 
feet away from the instrument. He is also 
able to demonstrate the operation of his 
wireless apparatus to his friends. 

The super- sensitive DETECTAGRAPH- 

TRANSMIT'T'ER herewith shown is two mid thrcc- 
eighths inches in diameter, five- eighths of an inch thick 
and weighs less than three ounces. It is the most sensi- 
tive sound detecting device ever brought before the 
public. 

Practical Instruments for Commercial 
and Scientific Purposes. 

Our Special No. 25 
Loud Talking Receiver 
Price, $4.00 Complete 

A 

LC 

Our Super -Sensitive 
Detectagraph Trans- 
mitter. Price. $7.00 

Complete 

Our supper Sensitive 
/iicrophone Tronsmi/ter 

The manner in 
which the amplifying 
process is attained is 
by attaching with tape 
the DETECTA- 
GRAPH - TRANS- 
MITTER to the reg- 
ular wireless receiver 
as indicated in the 
diagram. 

Other Uses 
Not only is this in- 

strument applicable 
for amplifying radio signals, but it can be 
used with equal satisfaction for magnifying 
other sounds. Phonograph music can be 
transmitted from one place to 
another by means of this in- 
strument, and those who are af- 
flicted with deafness will find 
enormous benefit by using this 
transmitter. 

It is the greatest device for build- 
ing your own loud talking tele- 
phone, detectagraph and other de- 

v i c e s. 
Can be 
used for 
any pur- Prloe. $10.00 Cowalet. 

p o s e 
where a 
sensi- 
tive de- 
tecting 
instru- 
ment is 
required. 

loud to /h%ng 
telephone 

25 

Rheastoe 

Baary 

l' 

/lead set, 

Detector OarSensihve woo Ohm 
Rodio Te /e phone Receiver 

Ltodu ld TBalking 
or 

Resolver, 
Cord Plugs and oak Stand 

Sue 

DETECTAGRAPHS 

Model "C" 
Horn, w I t h 
Loud Talking 
Wall Receiver. 
Price, 

$10.°° 
Complete 

FOR THE EXPERIMENTER FOR DETECTIVES 
FOR THE DEAF 

l 

DETECTAGRAPH 
This detecting instrument of marvelous sen- 
sitivity can be used for detecting secret con- 
versations. Outfit consists of Sensitive 
Transmitter, 25 -ft. Black Cord, $15.- 00 
Receiver, Headband, Case and 
Battery. Complete 

DETECTAGRAPH JUNIOR DEAF -PHONE 
The outfit consists of a Super- Sensitive 
Transmitter, with a cord connector; Super - 
Sensitive Ear Piece with small black cord; 
Black Single Headband; Black Case and two 
small Batteries. Transmitter 20 inches in 
diameter, of an. inch thick, 

$ and weighs less than flthree 5 00 ._ 
ounces. Complete 

M 

Detectagraph Rheostat, 
especially made for a - 
plifying circuits. 

$2.2 $2 
Order direct from ad. Or write for / et 

Complete 

Super Sensitive No. 40 
Receivers to be used in 
connection with Detect - 
agraph Transmitters. 

$10___J 
4 

G. 
Boissonnault 
Co.. 25 Church 
St., N. Y. C. 

As per your ad in 
olio Amateur News, 

please send me free cir- 
tlars and full particulars 

about your Detectagraph De- \`- free descriptive circular. For your ,e vices 

if NAME 

ADDRESS 

25 CHURCH STREET NEW YORK CITY '' CITY 

STATE 

convenience use the Coupon. 

G. BOISSONNAULT COMPANY 
Makers of Super- Sensitive Microphone Devices 

You benefit by mentioning the "Radio Amateur News" when writing to advertisers. 
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THE EATON OSCILLATOR 
FOR EXPERIMENTERS 

Designed to transform receiving circuits 
to receive arc and other undamped signals. 
It may be used across circuits whose induc- 
tance lies between .o5 and roo M.H. and 
whose capacity lies between .0003 and .005 

M.F. 
Requires no adjustments of any kind. 

Circuits are engraved on top. Only one 

variable, the tuning condenser, is required. 
The simplest and cheapest way of receiv- 

ing arc, tube and high frequency alternator 
signals. 

Price $14.90 Immediate Delivery 

WIRELESS SPECIALTY APPARATUS CO., 

THE .004 M. F. 
FARADON MICA CONDENSER 

Comparative tests 
have proved the 
Wireless Specialty 
Apparatus FARA- 
DON to be the best 
primary transmit- 
ting condenser made. 

FARADONS are built in .002 m.f. and 
.004 m.f. capacities. The .004 m.f. FARA- 
DON is tested for 3o minutes a 2r,000 
volts and i8 amperes in a circuit of r,000 
meters electrical length. The temperature 
rise during this period is less than 3.5 °C. 

Every FARADON is guaranteed for one year. 
.004 M.F. FARADON $28.50 Immediate Delivery 

We also manufacture a line of sensitive perikon, 
galena, and silicon- antimony detectors. 

Other Wireless Specialty Apparatus includes : 

Arc, Spark, and radio telephone receivers. 

Lighting Switches Antenna Switches 
Hand and Relay Keys Transformers 
Wave Meters Audibility Meters 

Special Equipment 
ENGINEERS, DESIGNERS, MANUFACTURERS 

BOSTON, MASS., U. S. A. 

!11111I11111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111IIIIIIIIIIIIIIIItIIIIIIIl1111l11t1 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi11111111111111IlIlII1111II111II f 

REMLER RADIO APPARATUS 
Highest Quality at Quantity Prices Immediate Shipments 

Remler Panel Type Rheostat 

No. 81 

1'hm smoothest running rheostat on the market. Will 
rrnso efficiency of your tube control. Resistance 

mounted on bakelite ring. Unit cheaply renewed. 

All metal parts nickeled. Complete $1.75 each 

IIIIIIIII11lIlIII (IIIIIIIININÍII0 

ui1k1iiiii1i0iü1iiii111111i iïï 

%11111111111111111111111111 
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Complete Line of Couplers 
Six different types. Wave lengths 1,500 to 
15.000. Full navy and slider types. Parts sold 
if you want to build your own coupler. 
Price $6.15 to $35.00 

Send for coupler circular 

Coupler and Tuner Parts 
Cul,lpirtc sets of parts or individual items sold. Save 9' 

and build your own apparatus. Cut shows moulded bakehte 
secondary tuning or loading coil end. Cast in bosses for 
runner rods, switch and tie rod. Drill marks for contacts 
and binding posts. Two sizes. 3%" x 33i" x ry" to lit 3!í" 
tubing. Vndrilled, 6Sc each. 4 %" x 4 5i" 

x 
N," to fit 3 %" 

tubing. Marked I I contacts, each. 
Send for co 

r 
par sn 

Terms and Guaranlyt our apps All talus subject to return and full credit if you are not fully eatisfiod. 

That Is our confidence In the values wo offer. All purchases delivered free when cash accompanies order. 

DEALERS: --We want reliable representatives. Send for full details. 

REMLER RADIO MFG. CO., 62 Post St., San Francisco, Calif. 

t IIIIIIimminlllultuullhunIIl Illlllullllllunul1thhlll1I11111 Ill 1 111111 1 11111111111 11 11 1 1 
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You benefit by usnfioni m3 the "Radio /lowlier Metre" mh rn ;o, irisa te r't'. '' 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


5 2 RADIO AMATEUR NEWS August, 1919 

THE HEART OF THE WIRELESS 

ON THE NC 'PLANES 

Fleming Pat. No. 803684 
De Forest Pat. Nos. 841387-879532 

Also used on the Vickers Vimy 
Trans -Atlantic Flight 

MARCONI V. T. 
$7.00 each 

Standardized Socket $1.50 additional 

Agreements recently effected have made 
vacuum tubes available for experimental use. 
The Marconi V. T. is the only vacuum tube, 
or audion, which may be sold to amateurs, 
laboratories, schools of instruction and ex- 
perimenters. 

A highly developed, all- around tube for use as a detec- 
tor and amplifier in wireless communication. It has 

practically the same electrical constants as the tube used by the Allied armies 
and navies throughout the war in continuous wave transmission and recep- 
tion. 

aerial 

Prim Sec 

1 

7 o 
Sec. tuning cona 

.000smfmoxmum 
Short wove tond 

, forth 

.000/ mt 

A 

.11 2 megohms 9 
- 

9 vo/t 
Storage battery 

Te%phones, 

The preferred detection circuit for the Marconi V. T. 

)I0llUl0 + 
6Ó Yo//s 

The Approximate operating life of the 
MARCONI V. T. is 1,500 hours. 

Class I- Designed for use as a detector; operates with plate potential of 
20 to 60 volts. 

Class II- Designed for use as an amplifier; plate potentials from 60 to 110 
volts may be applied. 

Tubes in either class may be used for detection or amplification, but those of 
Class I are best as detectors, and Class II tubes are superior as amplifiers. 

Send all remittances with order to 

COMMERCIAL DEPARTMENT 
Marconi Wireless Telegraph Company of America 

Sole distributors for De Forest Radio Telephone & Telegraph Co. 

Woolworth Building, 225 Broadway, New York 

You b +nefit by mentioning the "Radio Amateur News" when writing to advertisers. 
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Vol. 1. AUGUST, 1919 

THANK VOW 
IT IS customary-and wise from a business standpoint 

-for a magazine editor to sing his own sweet praise, 
to blow lustily and loudly his own horn, as to the 
wonderful sensation the first issue his Vol. I., No. 1, 

created. 
If he did not do so-and back up his contention by docu- 

mentary proof in publishing a stack of admiring letters -his 
readers would think that perhaps, after all, the first issue 
was rather poor. 

Now if the writer dislikes anything, 
and patting one's self on the back. 
custom to publish letters from admiring 
No. 2 -see page 82 -the writer will 
indulgence, now turn himself into an 
and write a different sort of letter to 

"Listen H.: 
"I just finished reading the first 

venture, RADIO AMATEUR NEWS, and 
I certainly hoped you would 

very much better, especially with the 

it is self -praise 
So while it is a 
friends in Vol. I., 
with your kind 

independent critic, 
your editor: 

issue of your new 
d I am much disap- 

do much better, 
first number. 

"Just because everyone tells you that you have turned 
out a masterpiece in that first issue, just because every 
mail brings you dozens of complimentary letters ; just 
because you had to print a second edition of 10,000 copies, 
after all the news stands were sold out from Maine to 
Oregon, all this should not turn your head and make you 
swell with pride. As an editor of long experience you - 
from a professional standpoint -must know that even the 
poorest new magazine will, as a rule, receive a rousing 
welcome. Besides, the first issue always sells big -people 
buy it for curiosity's sake to see what it is like. But how 
will the second -the sixth -the twelfth number sell? No, 
my friend, you must do much better. Granted that the first 
issue did contain more pages, more illustrations, more 
articles than any other Radio publication. Granted that it 
did have by far the largest circulation and the largest sale 

of any other Radio publication. That means nothing at 
all, because there are only one or two other publications - 
none of which have the opportunities, the organization, the 
enterprise which you possess. Also, don't forget that you 

started RADIO AMATEUR NEWS at the psychological 
moment -when every amateur was thirsting for such a 

journal : would you take pride in handing a glass of water 
to a man dying of thirst? 

"Confound it, man: you are doing only your duty-but 
why give the thirsting only half a glass of water, when it 

is in your power to give a full glass? 

"To get down to brass tacks : Your new magazine must 

be first of all bigger; 48 pages is insufficient. Those really 

No. 2 

good articles sleeping in your desk drawers don't do your 
amateurs much good. 

"Enlist the best radio talent in the world to contribute 
articles -every big radio man likes to be in good company. 
Call on them personally, if need be, and you will have the 
greatest and best radio magazine in the world. 

Don't make your magazine a picture book - beautiful 
photos of commercial sets make nice reading, but your 
amateur wants to know what's inside. YOU know what's 
inside, so why don't you tell them ? Just plain laziness on 
your part, I guess. 

"Don't fill up your pages with two or three -column 
diagrams, when they can just as well go into one column. 
Your readers are wise to the fact that in so doing you 
cheat them out of other good articles, which are crowded 
out of the issue. 

"Tush, tush, my friend, suppose this does cost you $100 
more per issue . on account of the additional money you 
must pay out for the contributed articles -what of it? 
You fully made up your mind before you launched 
RADIO AMATEUR NEWS that you would lose at least $5,000 
the first year. Eventually you will get it all back with 
interest, so why be a piker? 

"Don't under any circumstances neglect the young ama- 
teur -the boy who just gets into the game. Give him lots 
of elementary, plenty of 'how -to- make -it- yourself' ma- 
terial. He needs it badly, and his thirst is much greater 
than that of all the others. 

"Stick to wireless -100 per cent. of it. Don't ever dare 
to 'branch out.' The Radio field is big enough for a monthly 
journal of 120 pages. Make an iron -clad vow that you 
never, never shall leave that path, and your success will 
be assured. 

"Most disappointed was I with your Radio Phone De- 
partment. No, the quality was there, I admit, but, ah, the 
quantity was lacking. Amateurs want Radio Phone articles 
by the bushel -nay, by the carload -and you must leave 
no stone unturned to secure these for them. 

"Bear the above in mind and by and by you will turn out 
a fair magazine, . . . perhaps. 

"H. G." 

Well, we can only hope that the present issue shows a 
little improvement over the first one. We tried to meet 
nearly all of the above criticism, but we guess we made a 

mess of it. At any rate, we feel pretty blue about it, but 
we do promise to do better, if you only be patient a while. 

H. GERNSBACK, 
Your Editor. 

..,,, ,,, ,,,,, ,,,,, ,,,,, ,,,,, , ,,,,,, , ,,,1111111 ,,,,, ,,,,,, , ,,,,,,,,,,,, 1,,,,,,,,,,,, . ,,,,,,,,, ,,, ,,,,,,,,,,,,,,,,,,,,,,,,, , . .................. .,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,";:;;;;;;;;;;;;;;;; ;;:;:;;;;;;;;;;:;;;,,,.,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,, 
..,.,,, ;..',°, ,;,,, ' ',,,, ,,,, ,,,,,,,,,, ,,.,,,,,,,,,,,,,,,,,,, ,,,,,,11,,,,1,,,,,,,,,,,,. ,,,,,,p,,,,p,,,,,,,,,,,,,,,,,.,,,,,, 
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The R-34 Radio Equipment 
By Lt. R. F. DURRANT, R. A. F. 

HE success of 
the British 
Dirigible R -34 
in landing at 
Mineola, L. 1., 

July 7th, af- 
ter a voyage 
of 108 hours 
from East 
Fo rtune, 
Scotland, a 
distance of 
3.200 miles, 
not only es- 
tablished a 
new mark in 
lighter -than - 
air craft 
flights, b u t 
from the 
distances 
covered b y 
its radio 
equipment a 
great stride 
has been also 
made in air- 
craft com- 
munication. 

Since the 
safe piloting 
of the ma- 
chine de- 
pended on 
wireless 
communica- 
tion for 
weather re- 
ports, time, 
etc., a very 
elaborate 
system of 
transmitters 
and receiv- 
ers was in- 

. F. stalled and a 
pioneer in aircraft 

Lieut. R. F. Durrant, R. A 
Radio Officer on R -34. 

radio was selected as 
Officer in Charge. 

Lieutenant R . F. 
Durrant, Royal Air 
Force, one of the men 
directly responsible 
for the perfection of 
British Aircraft Radio 
Apparatus, was the 
one England selected 
to bestow the honor 
of the first Trans -At- 
lantic Dirigible flight, 
and our readers are 
introduced to Lieu- 
tenant Durrant whose 
photo follows. Under 
his supervision were 
two radio operators, 
Corporal Powell and 
A. C. Edwards, who 
also shared in the 
honors of the gigantic 
R -34's success. 

The R -34 is equip- 
ped with four trans- 
mitting sets: A high 
power sustained wave 
set for long distance 
work, a medium 
power sustained wave 
set for distances up to 
500 miles, a damped 
spark transmitter for 

CHIEF RADIO OPERATOR OF THE R -34 

Special Interview to Radio Amateur News 

damped receptor stations, and a wireless 
telephone set, which is the medium power 
set so arranged as to permit radio -tele- 
graphic or telephone communication to be 
carried on. The antenna consists of a 
phosphor bronze stranded cable 500 feet 
in length which is lowered from the for- 
ward gondola, in the middle of which the 
radio room is situated. This cable is pro- 
vided with a weight on its farmost end 
from the gondola and tends to mantain the 
wire at right angles to the line of the big 
ship. However, as Lieut. Durrant explained 
and as shown in figure 1, the force of the 
wind and the ship's speed cause the anten 
na to take the shape shown while the ship 
is in flight. It is also possible to lower 
another cable of the same length and there- 
by increase the fundamental of the antenna, 
but in practice the one wire was found well 
suited for the work carried on by a ship 
of this type. 

With the large transmitter, which em- 
ploys oscillion tubes of British Design 
drawing 3.6 amperes on the filament cir- 

On its return trip to Europe the 
R -34 carried a number of July 
RADIO AAtATEUR NEWS. Chief Ra- 
dio Officer Durrant as well as his 
two radio aides expressed them- 
selves very highly over the new 
magazine.-EDITOR. 

,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,! 

cuit and the application of 3,000 volts to 
the plate circuits, a radiation of 4 amperes 
was possible. While over the Firth -of- 
Forth and communicating with the Queen 
Elizabeth which was some 9,000 feet direct- 

ly under the airship; the station situated 
at the Azores reported picking up the 
R -34's signals; a distance of 1,400 miles. 

This is a remarkable distance for air- 
craft apparatus and, in our estimation, 
marks a new record for such medium 
powered sustained wave apparatus. This 
set is installed in such a manner that it is 
possible to connect both oscillions in par- 
allel if desired. Communication was held 
with the British Air Ministry 800 miles, 
and St. Johns was communicated with 
while the ship was 1,150 miles from that 
station. 

After the ship reached within 500 miles 

Note Peculiar Shape Maintained by Antenna 
While Ship Is in Flight. 

of the coast the operators shifted to the 
auxiliary medium powered set, which is 
applicable to telegraphic or telephone com- 
munication, whichever is desired. 

For the purpose of communicating with 
ships which are not supplied with un- 
damped wave receptors a small damped 
spark transmitter is furnished. The 
coil is rated at about 2%" spark and 
remarkable work was performed with this 
type of apparatus. It is rated at 100 watts 
input; with it communication was estab- 
lished with Cape Race on 600 meters - 
three hundred miles, which to say the least, 
is exceptionally surprising for it has been 
considered impossible to communicate one 
third that distance with the same trans- 

mitter on land. 
In respect to the 

extreme ranges cov- 
ered with these types 
of instruments it may 
be well to suggest 
some reason for the 
increase noted on the 
R -34's trip. It is high- 
ly probable that the 
extreme value of ca- 
pacity embodied in 
the metallic covering 
of the huge gas bag 

Peculiar Phenomena 
Experienced by Lieut. 
Durrant on His Trip 

to America. 

furnished a much bet- 
ter ground or coun- 
terpoise effect as corn - 
pared to the very in- 
efficient and imprac- 
tical means applicable 
hitherto ; and that this 
alone has consider= 
able bearing on the 
distances covered by 
these medium pow - 
ereda sets. It is one 
more step towards 
(Cont. on page 86) 
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Tree Radio Telephony and Telegraphy 
MAJOR GENERAL GEORGE O. SQUIER 

CHIEF SIGNAL OFFICER, UNITED STATES ARMY 

IN 1904 the author conducted some ex- 
periments with a view to utilizing 
growing trees as antenna for radio 
telegraphy and discovering the efficacy, 
in a general way, of using a direct 

metallic contact to certain trees (principally 
eucalyptus) to increase the audibility of 
radio signals. 

It was found that the regular Army buz- 
zer telephone and telegraph sets were imp- 
erative with any ordinary ground or earth, 
hut became operative when connected to a 
metallic nail driven in the trunk or roots 
of a tree. This incident led the author to 
pursue the subject experimentally in the 
autumn of 1904. 

Living vegetation plays a more important 
part in electrical phenomena than has been 
generally supposed. We have seen that liv- 
ing vegetable organisms absorb and conduct 
electromagnetic oscillations over a wide 
range of the electromagnetic spectrum, be- 
ginning with sunlight, whose electrical ac- 
tion in the plant cell is at present little 
understood, and extending to waves of iden- 
tical character, but of immensely greater 
lengths, such as Hertzian radiation, tele- 
phonic waves, and oscillations of the ordi- 
nary low frequencies used in commercial 
electric transmission lines. Disruptive dis- 
charges between vegetable electrodes and 
electrostatic effects between vegetable sur- 
faces are easily produced. 

If, as indicated above in these experi- 
ments, the earth's surface is already gener- 
ously provided with efficient antennae, 
which we have but to utilize for such com- 
munication, even over short distances, it is 
a fascinating thought to dwell upon in con- 
nection with the future development of the 
transmission of intelligence. 

A growing tree, covered with foliage, is 

influenced inductively by electrical disturb- 
ances outside of itself, and in fact becomes 
generally responsive to induced electrical 
oscillations. 

It is believed that vegetation should be 
studied more systematically, from a dis- 
tinctly physical standpoint, than has been 
done in the past. Physics has been said to 
be the mother of all sciences, and more the 
physical method of studying all science is 
proving to be the true one, as is evidenced 
by the great advance in recent years, in 
comparatively new branches of scientific 
work, such as Astrophysics and Physical 
Chemistry. Has not the time arrived for a 
more systematic study of Physical Botany, 
in the light of the new electrical theory of 
matter ?' 

as described later, and an earth consisting 
practically of several short pieces of in- 
sulated wire scaled at the outer ends radiat- 
ing out from a common centre, and buried 
a few inches beneath the surface of the 
ground in the neighborhood of the tree. 

It was soon found that a tree- antenna 
could be used efficiently as a multiple re- 
ceiving set over widely different wave 
lengths, receiving either from separate ter- 
minals at the same or different heights of 
the tree or in series from the same terminal. 

This same type of circuit was employed 
in an inverse manner for telephonic trans- 
mitting purposes, and although the experi- 
ments thus far have been limited to short 
distances, it was found that 2 -way tele- 
phonic communication was easily estab- 

ity effects, this resistance was much sutallei 
Using the substitution method, measure- 

ments of the apparent series capacity and 
resistance of the lead alone and of the lead 
attached to nails driven into the tree at 
various heights were made at different f re- 
quencies. In all cases the lead was of just 
sufficient length to reach to the point of 
contact, whether connected electrically to 
the nail or tree. 

The original data are given in Tables I 
and II. 

The small change in the electrostatic ca- 
pacity occasioned by making electrical con- 
tact with the tree, while all other conditions 
remain unaltered, is to be remarked and 
also the large increase in resistance under 
the same conditions. The increase in re- 

Tree Antenna 

In connection with the organization and 
development of Transatlantic radio recep- 
tion, which was carried out during the pe- 
riod of the war to provide against the pos- 
sibility of the interruption of the submarine 
cable system, the Signal Corps established 
a chain of special receiving stations in dif- 
ferent parts of the United States to copy 
and record enemy and allied radio messages' 
from European stations for the information 
of our Army General Staff. 

It was immediately discovered that with 
the sensitive amplifiers now in use it was 
possible to receive signals from the prin- 
cipal European stations by simply laying a 

small wire netting on the ground beneath 
the tree and connecting an insulated wire 
to a nail driven in the tree well within the 
outline of the tree top. 

One of the. best receiving arrangements 
was found tiT be an elevated 

t£ the tree top in the upper part 

Floraphone Long Wave Receiving Apparatus, with Direction Finder and "Barrage" 

lished with remarkably low values of trans- sistance is particularly pronounced for small 

mitting antenna current. heights and long wave length. 
The flexibility of this arrangement is It is interesting to note that no corres- 

very striking. The linking up of wire and pondence is to be observed between the 
wireless methods was found to be conve- resistance curves when plotted from curves 
nient and efficient. Radio telephonic mes- I and II, as determined by these measure - 
sages from airplanes were readily received menus, and the curves representing the radi- 
by the tree -antenna arrangement and trans- ation resistance of a simple vertical wire. 
ferred thence to the wire system of the The explanation of such large resistance 
City of Washington and finally received at 

values in case of tree antennæ is probably to 
any point int oreired. 

Furthermore, telephonic transmission thru be found in the effect of the immediate 

the tree -antenna was received by another proximity of partially conducting media to 

tree -antenna, and automatically returned to the conducting lead. 

the sender on a wire system, thus making Referring to the general theory of alter - 

the complete circuit. Long distance recep- nating current systems, it can be shown 

tion on any wave length from all the larger that the receiver constants for which a 

European stations and from our ships at sea maximum energy extraction from the an- 

was easily accomplished and traffic copied tenna is obtained are: (1) The receiver in- 

on a twenty-four hour schedule by the reg- ductance should be such as to resonate with 

ular enlisted operators of the Signal Corps. the apparent antenna capacity at the fre- 

Tree contact was made through copper quency in question. (2) An effective re- 

nails driven three inches into the tree. ceivcr resistance equal to the apparent 

Ground contact was made thru a bundle resistance of the antenna at the frequency 

of copper wire buried three feet deep in in question. 
moist soil. Three grounds were installed so An inspection of the foregoing shows 

that the individual resistances could be that, in general, the effective antenna resist - 

determined. An average value for this re- ance is many times the apparent resistance 

sistance with direct current was 150 ohms. of antenna as ordinarily used, and that, 
(Continued on page 91) At radio frequencies, on account of capac- 

Receiver. 
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Battleship Type Receiver 
THE Battleship Type Receiver is the 

most efficient receiving design manu- 
factured, as is attested by the large 
number of United States Navy ship 
and shore stations equipped with 

this type of receiver. The receiver is manu- 

value are assured. Interference is greatly 
reduced by this means. The maximum 
coupling for any wavelength is such that 
appreciable retuning of the circuits does 
not occur in going from the zero to the 
maximum value. The coupling maximum 

The Battleship Receiver and Two Step Amplifier. 

factured for the Bureau of Steam Engi- 
neering by a well -known Boston concern, 
designers and manufacturers of high -grade 
radio apparatus. It combines all the latest 
radio receiving developments compatible 
with practical operating efficiency. 

The receiver is built in two units, namely, 
the radio frequency unit and the vacuum 
tube control amplifier unit. The circuits 
are designed to give a high efficiency with 
crystal detector operation, as well as with 
vacuum tube operation. The wavelength 
range of the receiver is 250 to 6800 meters. 
Longer wavelengths may be obtained by 
the insertion of load coils in the circuit. 
This receiver possesses a great degree of 
selectivity and it is! 
highly sensitive. An 
untuned or "stand- 
by" circuit is pro- 
vided. The receiver 
is especially adapted 
for use on commer- 
cial ship and shore 
stations carrying a 
large volume of 
traffic. It offers re- 
liable daylight re- 
ception from trans- 
oceanic stations. 

A switching mech- 
anism permits the 
use of either of two 
tuned circuits or an 
untuned secondary. 
The coupling be- 
tween antenna and 
secondary is purely 
electro- magnetic and 
continuously vari- 
able, passing from 
the maximum coup- 
ling value through 
zero to a small re- 
verse coupling. By 
providing absolute 
zero coupling be- 
tween the circuits, 
desirable low coup 
zings up to zero 

gives a rapid change of coupling per degree 
on close coupling, and a very small change 
per degree on loose coupling. 

A coil is arranged in controllable induc- 
tive relation to the secondary coil, for 
connection to the vacuum tube control box, 
this permits control of the coupling between 
grid and plate circuits of the vacuum tube, 
and by its variation permits reception of 
regenerative spark or undamped signals. 

The coils used in the receiver are banked - 
wound inductances of high frequency cable, 
wound on threaded bakelite tubes. The as- 
sembled coils are impregnated in vacuum 
and baked. The coils are sectionalized with 
spaces between the sections. The individ- 

ual sections are automatically connected, 
entirely disconnected and opened, or en- 
tirely disconnected and individually short - 
circuited by a mechanism operated by the 
inductance switch. By this means every 
coil in the receiver has a natural period 

Amp/ Det 

o 

Connections for Audion Amplifier 

when connected with its leads and switch 
points less the shortest wavelength in the 
range of the receiver. This eliminates the 
reception of parasitic signals, reduces the 
absorption of the desired signal by the coils, 
forces the energy into the detector, and 
minimizes interference on all wavelengths 
within the wavelength range of the receiver. 

The condensers are of the self -balanced 
plate type. Insulating bushings are entirely 
absent in their construction. Their calibra- 
tion is constant and their losses extremely 
low. A gearing mechanism connects the 
condenser shaft to a control which gives a 
vernier motion of the condenser for adjust- 
ing the heterodyne note. 

The condenser dial 
is engraved with 
marking from 0 to 
180° and with rows 
of concentric circles. 
A mechanism oper- 
ated by the induct- 
ance switch moves a 
pointer to successive 
engraved bands. On 
these bands may be 
engraved the wave- 
length calibration of 
the receiver. This 
will assist in identi- 
fying stations and 
operating a network 
on wavelength 
schedules. 

The untuned or 
"pick -up" position 
can be made as 
broad or selective as 
desired by coupling 
control. In switch- 
ing from untuned to 
tuned secondary, no 
readjustment of the 
primary is neces- 
sary. 

Static or capacity 
coupling between an- 
tenna and secondary 
circuit causes the re- The Last Word In Receiver Design. Note the Calibrated Co ndenser Scales. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


August, 1919 

ceiver to pick up atmospheric disturbances 
and interfering signals. All capacity coup- 
lings have been carefully studied and 
eliminated by wide separation of the points 
in the two circuits of relatively high poten- 
tial difference, and the disposition of ground 
and low potential leads of the two circuits 
in adjacent locations, to act as barriers and 
screens for residual couplings. 

All wiring is of rigid copper, encased in 
varnished cambric tubing. A variable stop- 
ping condenser for crystal operation is 
mounted on the panel. 

The receiver is mounted under a %" 
bakelite dilecto panel. The containing box 
is of " oak. The front of the panel con- 
tains the control handles and binding posts. 
A switch transfers the receiver connections 
for vacuum tube reception or crystal recep- 
tion, or protects them during transmission. 

Binding posts and short circuiting links 
are included in both the primary and sec- 
ondary circuits for loading the receiver to 
any desired wavelength. longer than the 
natural range of the design. This feature 
renders the receiver a universal solution 
for all wavelengths above 250 meters. 

Hundreds of these receivers manufac- 
tured by this concern are now in use by 
Navy ship and short stations. 

The vacuum control box shown in the 
illustration contains two vacuum tubes. A 
switch permits the use of either one or two. 
The first tube may be used as a simple 
detector, or as a self heterodyne detector 
oscillating on the intermediate point of a 

regenerative detector. The three states are 
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Rear View of the Battleship Type Receiver 
leari 

Exposing Its Engineering Features and 

controlled by the regenerative adjustment 
in the receiver. The input of the first tube 
may be amplified by a transformer inter - 
linking the first and second tubes. Separate 
filament rheostats and ammeters are pro- 

r Prim Coupling` 

Sec Coupling\ 
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Diagram of Connections for Battleship Type Receiver 

vided for each tube. The sensitivity of the 
second tube is controllable and linked with 
the variation of filament current in this 
tube. 

The vacuum tubes are mounted on shock- 
proof mountings that entirely eliminate 
"noise" due to mechanical vibration. The 
amplifier is of the regenerative low fre- 
quency type that was jointly developed by 
one of the company's engineers in 1917 and 
standardized upon by the Navy. This 
method provides a maximum of amplifica- 
tion and is immensely superior for radio 
reception to the flat amplifying transform- 
ers developed by the telephone companies. 

The apparatus is mounted on the rear of 
a bakelite dilecto panel. The controls and 
binding posts are placed on the front of the 
panel vacuum tube control box. The bind- 
ing posts interlocking it with the battleship 
receiver are directly opposite the receiver 
binding posts and are correspondingly en- 
graved. 

In the construction of both the receiver 
and control units, the best of materials and 
workmanship enter. The apparatus is 

rugged, and has an indefinitely long life in 

service. It presents the best solution that 
modern radio practice can produce, and 
represents an investment that should be 
highly productive in establishing reliable 
communication free from interference and 
consequently increasing the volume of 
traffic that may be handled by a station. 

Photos courtesy {Viceless Specialty Apparatus Co. 

Curious Cases of Audibility 
A ship approaching Tampico -position at 

commencement of test: 80 miles east of 
Tampico Bar -was unable to hear the Mex- 
ican government station at Tampico (X A 
J). However, another ship on the Pacific 
coast, and beyond the high Mexican moun- 
tains, was clearly heard and communica- 
tion established. This ship on the west 
coast notified the ship in the Gulf when X 
A J began sending, but for twenty -five 
miles beyond position indicated at com- 
mencement of tests X A I could not be 
heard. 

Furthermore, an imaginary line, drawn 
from the ship in the Gulf to the one in the 
Pacific, would have grazed X A .1. 

The "deadest spot" on the Atlantic coast 

is close to the shore between Hatteras and 
Jacksonville. Many operators assume that 
the quietness of the ether in the district in- 
dicated is simply explained by the absence 
of a great number of stations in the vicin- 
ity. It has been demonstrated by compara- 
tive tests when passing thru this area that 
the same lack of signals has been found on 
the stations which work on schedules. 

Signal strength from N A A was found 
to increase somewhat when the latitude of 
Jacksonville was passed. south-bound. Sig- 
nals from the south, i.e.: N A R, N A W, 
N A X, were very erratic. Only N A R 
could be depended upon for consistent ac- 
tion from among the three in this direction. 

Signals from N A U were louder in this 
district than almost anywhere else on the 
coast. 

WB F, WC C, W CG and W C Y, 

which were well audible below the Jack- 
sonville latitude, were hardly within the 
limits of audibility in the "dead" area. 

Static in this section was horrible at all 
times, but often there were quieter mo- 
ments. No difference in signal strength 
was manifest during these periods. 

Another "dead" area is Long Island 
Sound. One of the K X ships, which was 
barely audible at New York when leaving 
New Bedford, was compared for signal 
strength continuously for several months 
and only slight changes in audibility were 
had. The same ship came in quite loudly 
in the Gulf of Mexico upon several differ- 
ent occasions. 
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Left -Mr. Grebe Tuning up His Auto Radio Phone Set. Top Center -Mr. Grebe Radiophoning En Route. Bottom Center -Complete 
View of Auto, Showing Antenna Construction. Right -Rear View of Auto Showing Method Employed to Support Masts. 

THE AUTO RADIOPHONE 

T 
HE present stage of radio telephone 
development has placed this form of 
communication on such a highly 
practicable plane that its rapid adop- 
tion for many useful purposes is 

only a matter of a very little time. 
On aircraft it is now considered indis- 

pensable and because of the extreme sim- 
plicity of operation it will be used in many 
places on land over spaces which cannot be 
economically spanned by wires. 

Having experimented considerably with 
vacuum tube radio telephones during the 
past few years, and being impressed by the 
adaptability of this type of radio communi- 
cation to small antennae, the writer de- 
sired to make some tests with a radio tele- 
phone equipment installed in a motor car. 

At first it was decided to use a flat loop 
as the radiating member, but this was aban- 
doned in favor of a four -wire flat top an- 
tenna, used in conjunction with the frame 
and body of the car as a counterpiece. It 
was found best to depend on efficient radia- 

Above -Radio Telephone Generator Panel of 
Latest Design. To Right- Complete Receiver 

and Transmitter Combined. 

By A. H. GREBE 
Expert Radio Constructor 

tion of the transmitted energy and suffi- 
ciently amplified incoming signals, than to 
sacrifice radiated energy in favor of the 
advantages of the loop for receiving. 

The antenna system was constructed 
along portable lines, the supporting masts 
being fitted with socket joints for assembly 
and attachment to the car frame. When 
not in use the entire antenna system was 
slung under the running board on hooks 
provided for this purpose. The antenna 
wire was the same as used on aircraft and 
the non -kinking characteristics of braided 
wire made it more suitable than other kinds. 

The transmitter consisted of a panel and 
cabinet assembly which included the vacuum 
tube mounting, choke coils, oscillating cir- 
cuits and modulating system. Meters were 

provided for indicating the filament cur- 
rent, modulator and oscillator tube space 
currents and the radiated energy. The os- 
cillating circuit was so arranged as to be 
controlled by means of a tickler coupling, 
and the dial for indicating the position of 
this coil was provided on the panel. Fila- 
ment current was obtained from a storage 
battery located back of the seat, and this 
battery supplied the current for operating 
a small dynamotor, as well as the vacuum 
tubes in the receiver. The microphone 
transmitter was mounted on a convenient 
handle and arranged with a plug which was 
inserted thru the front of the panel. An- 
other plug and jack was provided for con- 
necting a hand telegraph key for buzzer 
modulation. 'A switch control on the panel 
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enabled the changing of wavelengths; it 
was found that a wavelength of 150 meters 
gave the best results. 

The receiver consisted of a variometer 
type of regenerative receiver with two 
stages of audio frequency amplification and 
for this particular purpose was altered so 
that the antenna was directly cut in the 
grid circuit of the detector tube. This was 
necessary owing to the fact that the re- 
ceiver was designed for use with the usual 
amateur antenna, and the wavelength ob- 
tained with the car was therefore below 

RADIO AMATEUR NEWS 

the requirement. The three stages of tubes 
were operated by a telephone plug, which 
controlled the filament and transformer 
circuits. Signals from ship stations and 
land stations within one hundred and fifty 
miles radius were copied without any dif- 
ficulty. 

An interesting feature of reception oc- 
curred when other motor cars were oper- 
ating nearby. The discharges at the spark 
plugs were very plainly heard upon the ap- 
proach of a car and continued until the 
latter had gone a considerable distance. 
This same feature caused considerable dif- 

59 

ficulty in receiving on the motor car radio 
station itself and was not entirely over- 
come by shielding the ignition wires. 

Owing to the fact that all the tests were 
conducted on a laboratory basis, it is not 
possible at this time to furnish data re- 
garding the distances covered but it is 
probably sufficient to say that the tests have 
shown that the auto -radio -phone is entirely 
practical and the near future should bring 
extensive developments along these lines 
and we may soon hear an "SOS ": "Send 
an emergency service car to car No. 999 -999 
three miles east of "Suburbanville." 

Above -Rear View of Radiophone Generator 
Panel. To Right -Constructional View of 

Receiver and Transmitter Parts. 

Radio Activities "Over There" 
By Corporal A. E. Chute 

ONE of the sources of information 
concerning the enemy's intentions 
and dispositions during this war 
has been derived from the observa- 
tions, from all possible angels of 

the enemy's communication service. This 
source of information, practically un- 
thought of before this war, has developed 
to such an extent khat, at the close of hos- 
tilities, it constituted one of the main 
branches of our I lligence Department. 
There have been when Radio Intelli- 
gence has obtaine ormation of the most 
vital i h could be obtained 
in no d it has constantly 
serve pon information ob- 
tained from othe urces. The ability, to 
locate accurately my radio stations in r the St. Mihiel sali on the day before the 

. atta of Septemb 12, 1918, was the only 
proof that the ene y had not withdrawn 
from the salient, and this proof, even in 
the face of overwhelming evidence to the 
contrary, prevented an eleventh hour change 
in the plans for the attack and a possible 
change in the results. 

The practical side of Radio Intelligence 
has been handled in the American Army 
by the Radio Section of the Signal Corps, 
and upon the efficiency of this section has 
depended to a large extent the success of 
Radio Intelligence. 

Just before the St. Mihiel drive there 
were indications that the enemy had with- 
drawn and the advisability of advancing 
the infantry without artillery prepara- 
tions was seriously considered. '1 he final 
decision to make the attack as originally 
planned was based on the evidence of the 
goniometric service that enemy radio sta- 

tions were still in their old locations. 
A certain message was intercepted an- 

nouncing that an attack had been post- 
poned on account of bad weather. At 1.25 

Formerly with A. E. F. 

P. M. and again at 1.52 P. M. messages were 
received ordering batteries to be at abso- 
lute attention and announcing that the bar- 
rage signal would be "Blue." Troops were 
notified and took the necessary steps to 
meet the raid which took place that night. 

The Radio Intelligence Section 

There was one kind of work done by the 
Signal Corps at the front which for interest 
and daring vies with anything the records 
of the war hold. This was the task per- 
formed by 12 officers and 402 men of the 
Radio Intelligence Section, who maintained 
six different stations to keep tabs on the 
enemy and policing our own lines to see 
that the enemy did not keep tabs on us. 
They had radio receiving stations which 
copied messages in code from German 
ground -radio stations; airplane stations 
which intercepted messages between enemy 
planes and ground stations; goniometric 
stations which located enemy observation 
planes; control stations which supervised 
and policed the work of the American radio 
stations; goniometric stations which plotted 
bearings on enemy radio stations; and last, 
but not least, the listening stations which 
copied telephone and ground telegraph mes- 
sages of the enemy. The Germans devised 
a new code which was supposed to have 
gone into effect March 11, 1918. On March 
13 an American Intelligence radio station 
received a message from a German station 
which had just received a message in the 
new code, asking that the message be re- 
peated in the old code. From the call let- 
ters given in the message it was possible 
to hind both the original message in the 
new code and the repetition in the old. This 
assured the solution of the new code before 
the German operator knew it himself. 

Changing Codes at Instant's Notice 

As a contrast, and as a curious com- 
mentary on the much- talked -of German 
efficiency and American unpreparedness, 
when a code book was stolen from us by 
the Germans, not only was another code 
ready but our operators were actually pre- 
pared to use it when the order went out to 
put it into immediate effect. 

There is no more thrilling page in the 
romance of the war than the little history 
of the American listening stations of the 
Signal Corps. They were always to the 
front and sometimes in No Man's Land 
itself, but wherever they might be located 
they were, as one of the men described it, 
"very near 

and if they did 
business 

hear 

was 
not hear y 

anything good about themselves they man- 
aged to do the doughboy lots of good. 

Loops of wire were constructed out in 
No Man's Land parallel to the enemy lines 
and the tiny electric stray currents induced 
in the loops were stept up by a three -step 
amplifier. Copper mesh mats or metallic 
rods were also buried as near the enemy 
wires as possible and from them wires were 
led to the amplifier. By this means ground 
currents and leaks from the enemy's lines 
were picked up and copied. The planting 
of these "grounds" near the envoi 's lines 
called ont some of the most heroic in- 
stances of personal bravery and re :our - - 

fulness at the front. Iinie after time these 

men were caught by the glare of a star 
shell as they crawled out into the night 
toward the German lines and were seen no 
more. Often they were caught in a bar- 
rage. More often, however, Choy wiggled 
their way through barbed wire and shell 
holes, planted their wires and returned to 
reap the benefit of their daring exploit. 
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Loop Antennae and Direction Finders 
for Amateur Use 

DURING the war the use of loops 
(or closed coil antennae) became 
more and more popular as their 
possibilities were uncovered. While 
loops were by no means new in 

the radio art, their applications were ex- 
tremely limited until the last few years. At 
present they open a field for the amateur 
radio man which has hardly even been 
dreamed of. It is the purpose of this paper 
to illustrate and explain some of the dtffer- 
ent types, with their special applications, so 
that the use of loops may be made an im- 
mediate possibility for the experimenter. 

First, it might be well to explain that a 
so- called "loop" consists simply of one or 
more turns of wire mounted rigidly on a 
suitable framework. The size and number 
of turns depend upon the use for which the 
particular loop is intended. Several years 
ago Dr. F. A. Kolster of the Bureau of 
Standards demonstrated the possibilities of 
loops by using them for transmission and 
reception over considerable distances. He 
also designed small loops which could be 
mounted on a pivot inside of a building. 
With the latter he was able to receive from 
foreign stations and to locate the direction 
of the transmitter from the receiver. Both 
the French and British Armies were using 
small loops in the early part of the War 
for receiving because of the fact that they 
were small enough to be easily portable 
and hidden from the enemy. the United 
States Signal Corps early started experi- 
ments and were soon in a position to use 
loops for almost any purposes of transmis- 
sion and reception. 

One of the most recent uses of loops, 
or more properly, closed -coil antennae, is 
the system due to R. A. Weagant* for the 
elimination of static. 

f,s.6 

The Loop in Conjunction with a Crystal De- tector Provides a Very Efficient Indoor 
Antenna. 

There are three general types of loops. 
The first, and now the most common, is the 
"solenoid" type. The second is a flat or 
"spiral" type. The'i third consists of two 
of the first type and is called the "crossed 
coil" type. The two latter are used almost 
entirely for direction finding. It has al- 
ready been mentioned that the size and 
shape depend upon the special use. How- 
ever, for almost all ordinary work, loops 
are made square or rectangular. The actual 
design and dimensions will be taken up 
later. 

It is not the purpose of this paper to dis- 
cuss thoroly the theory of loops, but in 
order that the reader have a fair idea of 
the operation, a brief summary will be 
given. It may be shown mathematically 
that the strength of signals received in a 

NAL 
loop varies as . Here N is the 

X' R 
number of turns. A is the area (length 
times height of the loop), L is the induc- 
tance, X is the wave length, R is the high 
frequency resistance. phis would indicate 

By David S. Brown 
that the received signal would be increased 
by increasing the number of turns and the 

F66n1 
Fie. 1 

Simple Type of Loop Antenna Devised by 
Dr. F. A. Kolster of "Decremeter Fame." 

area of the loop. However, as N, A and L 
increase. X increases by the square, thereby 
diminishing the factor; and if the graph of 
this "Reception Factor" be plotted, it will 
be in the form of an inverted U, indicating 
that at some particular wave length there 
is one size of loop that works best. And 
vice versa, any one loop will respond best 
to one certain wave length. Dr. J. H. Del- 
linger* of the Bureau of Standards gives 
the following formulæ for loop reception: 

From antenna to loop 
KH.I.A,N, 

L - 
Rlt'd 

From loop to loop 
KA.N.I.A.N, 

L 
R 

In these formula K is a constant, H is the 
height of the antenna, I is the current, A is 
the arca of the loop, N is the number of 
turns, R is the resistance of the loop, X is 
the wave length, d is the distance apart of 
the stations. The subscripts "s" and "r" 
refer to sender and receiver, respectively. 

It will be especially noted that in loop to 
loop work the received current varies in- 
versely as the ctibe of the wave length. 
This would indicate the use of the shorter 
wave lengths as giving the best results. 

Fio.6 

A Circuit Which Proved Most Satisfactory for All Around Reception Purposes. 

'Reference Proc. I. R. E. Vol. 7, No. 3. 'U. S. Signal Corps Radio Pamphlet No. 40. 

From the previous discussion it may be 
seen that it is advantageous to use short 
wave lengths with low power sets. It is 
perfectly possible for the amateur to have 
all his apparatus and his loop antenna in 
his room and to be able to communicate 
with practically no interference. The dis- 
tance depends, of course, on conditions and 
power. In a crowded locality it would ob- 
viously be of great advantage to have 
groups working on wave lengths varying 
from fifty to one hundred meters. Fur- 
thermore, at these high frequencies the 
tuning is very sharp, and hence interfer- 
ence will be eliminated to a great extent. 

No attempt will be made to describe 
Hransmitters, as that part of it is up to the 
user. himself. Spark coils of low power 
may be successfully used at low wave 
lengths for distances of five or ten miles or 
more, depending on the type of receiving 
apparatus and also upon local conditions. 
One of the chief troubles encountered is 
absorption of these very low wave lengths. 
There is no way of telling what waves will 
be absorbed until they are tried. For ex- 
ample, in experiments conducted with a 
transmitter (both spark and undamped) 
entirely within a steel-frame building, send- 
ing to a receiver several miles away in 
somewhat hilly country, wave lengths of 
fifty, fifty -five, seventy -five and one hundred 
meters worked well. But sixty and sixty - 
five meter signals were hardly audible, altho 
the power and other conditions were the 
same. 

It is a well -known fact that transmission 
may be accomplished with undamped waves, 
using much less power than damped waves. 

Another Hookup Whi 
of Sel 

Therefore, it is possi at many experi- 
menters will be able t. e low -power vacu- 
um tubes on short e loops for local 
transmission. The a ntages of s h a 
set (for local work) 'ver a high - 'wer spark set on two hu red meters are so numerous that they may well repay experi- 
ments in that line. 

Fig. I shows a spark coil or transformer 
with the customary spark gap and condenser 
C. connected to a loop. The loop and its 
condenser C. should be designed for and 
tuned to the wave length intended to be 
transmitted. The closed "oscillating" cir- 
cuit may have its wave length varied by 
means of C, or the inductance tapped on the 
loop. However, it is not possible to vary 
C, much, as that has a certain value best 
for the size and frequency of the spark coil 
or transformer. A little experimenting will 
soon determine the right sizes and values. 

It is suggested that for wave lengths 
around fifty. and seventy-five meters, the 
loon should be three or four feet square 
and of a single turn of very heavy cable, 
such as "Belden braid" or "pigtail.' Such . 

a loop has been used for all wave lengths 
from twenty-five to one hundred meters 
with both spark and tube sets. The same 
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The Armstrong Regenerative Hookup Applied 
to the Loop Antenna Increased Its Effective 

Range 120 Fold. 

loop may also be used for receiving these 
short waves. 

For general radio reception a square, 
multiturn solenoid may be used for any de- 
sired wave length. The size and number of 
turns depend, of course, on the wave length 
desired. However, from previous discus- 
sion of the "Reception Factor," it will be 
remembered that any loop works best over 
a limited range of wave lengths, beyond 
which signals' ire received quite inefficient- 
ly. It is possible to get good signals at 
wave lengths grèater than those for which 
the loop is designed, but not less. The rea- 
son for this is that as the wave length is 
decreased, the 'natural frequency of the loop 
circuit is approached. At that point (fun- 
damental wave length of the loop circuit) 
the high frequency resistance of the loop 
becomes so high that the signals are negli- 
gible. The sizes of loops best fitted for 
amateur work, i. e., 200 to 3,500 meters, are 
the six -foot and four -foot (square). On 
the whole, the six -foot loop makes the best 
size for all- around work, except, of course, 
the very short waves. 

The table, Fig. 2, gives various sizes of 
four -foot loops and the best range of wave 
lengths at which they may be used. Fig. 3 
gives the same data for six -foot loops. Fig. 
4 is a table giving comparative data on dif- 
ferent sizes. An mportant factor in loop 
design is the spacing between turns for the 
various sizes of loops. The table, Fig 5, 
shows the proper spacing between centers 
of successive turns. All of these figures are 
the results of actual experimental work. 

The receiving apparatus for use in coil 
nection with loops is very simple. No loose - 
coupling is necessary, the loop being con- 
nected directly into the detector circuit. 
For long wave lengths almost any circuit 
may be used. Of course, the "oscillation 
audion" is the most sensitive system and is 

The Square Solenoid. Loop Antenna Which 
Any Experimenter Can Construct in Several 
Hours Can Be Placed In His Room and 
Signals from European Stations Copied, with 

Ease. - 

RADIO AMATEUR NEWS 

WAVELENGTH RANGE FOR FOUR FOOT 
SQUARE SOLENOIDS. 

Bost Efficient 
Turns Wavelength Range 

3 250 200 -330 
4 300 250 -400 
8 350 3004100 

10 800 350 -1000 
20 1200 900 -1800 

FIG. 2 

the only one which will be discussed. Fig. 
6 shows an ordinary crystal detector circuit. 
In all the circuits the tuning is accomplished 
by means of the condenser C. Fig. 7 shows 
the circuit used for short waves. This is 
practically the so- called "ultra -audios" sys- 
tem. The same circuit will oscillate at 
longer wave lengths by placing a condenser 
across the telephones. 

Figs. 8 and 9 show representative circuits 
of different types. However, as was men- 
tioned, practically any circuit may be used. 

When Employing Small Loops Such as One 
or Two Turns It Will Be Found Necessary to 

Employ the Inductance Indicated at L. 

Fig. 10 illustrates a simple but very effective 
method of inductive feed -back, using the 
loop itself for coupling. Each turn of the 

F,o.14 

A 
A <-- 

Plan View of Directive Qualities of the Di- 
rection Finder Concentrated Antenna. 

loop should be bared so that th point of 
connection "f" may be varied ntil the 
proper result is obtained. 

Figs. 7 and 10 illustrate the two simplest 
circuits and the two which appear most sat- 
isfactory for all- around use. The "ultra - 
audion" circuit of Fig. 7 may be made 
oscillating or non -oscillating by proper ma- 
nipulation of the apparatus. The grid con- 
denser C: and its grid leak may vary some- 
what with the different - types of vacuum 
tubes used. In fact, it is sometimes best to 
eliminate both and use a "bias grid battery" 
connection. However, for greater flexibil- 
ity of operation, the grid condenser should 
be inserted in this circuit. A variable con- 
denser of 700 micromicrofarads is about 
the right capacity. The leak is from two 
to four megohms, depending on the tube. 
With a low vacuum "audion" no leak is 
necessary. When the filament of the tube is 
burning at normal heat, varying the grid 
condenser from zero towards maximum 
will causethe tube to pass thru the various 
stages from non -oscillating to oscillating. 
Below about 70 mmf. the tube will be non- 
oscillating or "straight audion." Above 100 
mmf. it will oscillate. Somewhere between 
these two points is a critical point where 
the amplification is a max.m::m. This point 
is frequently obtained by very slowly de- 
creasing the filament current when the tube 
is oscillating. When using a small loop 
(three or four feet square, single turn), it 
will be found necessary to add a small in- 
ductance in either circuit. Such an induc- 
tance is inserted as at L in Fig. 11. It may 

6I 
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With an Audlon This Circuit Will Grind Out European Stations By the Yard with the Loop In Your Room or Under the Bed. 

consist of as few as twenty turns on a one 
inch tube. By keeping it out of the loop -C, 
circuit, it will not affect the wave length. 

WAVELENGTH RANGE FOR SIX FOOT 
SQUARE SOLENOIDS. 

Bost Efficient 
Turns Wavelength Range 

3 220 180 -400 
e 500 400-900 

10 700 800 -1200 
20 1400 1000 -2000 

FIC.3 

When working at very short waves, it will 
be found necessary to shield the set from 
the effects of the body (i.e., the operator's 
hand, etc.). This may be accomplished 
either by enclosing the set in a grounded 
metal shield or, more simply, by providing 
the condensers with extension handles and, 
hence, keeping the body away. It will also 
be found necessary for sharp tuning, 
especially undamped signals, to use a ver- 
nier condenser. "f his is simply a very small 
variable condenser (usually a single plate) 
in parallel with G. This is illustrated as 
at C. in Fig. ll. The primary of an ampli- 
fying transformer may be substituted for' 
the telephone receivers and any number of 
stages of audio frequency amplification 
used. 

The circuit of Fig. 10 is operated merely 
by tuning in the signal with Condenser C. 
and then mrying the connection " until 
the proper coupling is olained for oscilla- 
tion. with tR circuit, using a four -foot 
forty -turn loop, signals have been heard 

Introducing the New Type of A enna Which 
Permits Radio- Reckoning of Sh s' Positions 

Due to Its Directive Qua Itles. 
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from Lyons, France. The signals were 
quite weak using the one tube, but were 
readable with one stage of amplification. 

The most satisfactory and simple con- 
struction of the square solenoid loop con- 
sists of two wooden X's fastened together 

Direction Finding from Airplanes Must Be 
Done By the Maximum Signal Method. Here 
is Shown a Plan View of Directive Qualities 

of This Method. 

with four cross pieces at the extremities 
and one in the middle. The end cross pieces 
should be slotted so that the wire will not 
slip off and so that each turn will be prop- 
erly spaced. They should be made long 
enough to accommodate the maximum num- 
ber of turns desired. The winding may be 
divided into one or more parts to give the 
loop greater flexibility of range. The va- 
rious parts must be disconnected when not 
in use so that there is no dead end. Such 
a loop is illustrated in Fig. 12. Of course 
for a single turn loop only one X is neces- 
sary. 

CHARACTERISTICS OF SQUARE LOOP 
ANTENNAE. 

Size 
Ft. 

Turns 
N. 

Funda 
Induct- Celiac- mental 

Spacing ance ity Wavelength 
In. Micro -h. Mmf. Meters 

3 
4 
6 
8 

8 
6 
4 
3 

1 -8 
1 -4 
1 -4 
1 -2 

193 
154 
124 
96 

FIG. 4 

49 
55 
66 
75 

183 
174 
170 
160 

DIRECTION FINDERS 
The characteristics of the spiral type loop 

are in general similar to the solenoid type. 
However, as it may be made more portable 
and is somewhat more directional, it is bet- 
ter adapted for direction finder work. This 
spiral loop is wound square on an X frame 
as shown in Fig. 13. If it be mounted in 
a vertical plane and rotated, the signals will 
vary in strength from a maximum when 
the plane of the loop is in the direction of 
the advancing signal, to a minimum when 
the plane is at right angles to the direction 
of the transmitter. However, there is con- 
siderable difference in the two maxima, that 
is, when the plane of the loop is in the 
direction of the signal and when the loop 
is rotated 180 °. Similarly the two minima 
are somewhat different. In Fig. 14, sup- 
pose the signal to be coming in the direction 
of the arrow and the loop is mounted about 
its center at O perpendicular to the paper. 
As the loop is rotated about O, the signal 
strength will vary, having successive values 
which might be represented by the lengths 
of the line OA. From a sufficient number 
of values of OA the polar curve of re- 
ceived signal intensity may be plotted and 
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would look somewhat as represented in the 
figure. It will be noted that the difference 
in length of OA and OA. is very small. 
This means that the signal strength at those 
two positions is practically the same. It 
would therefore be impossible to tell ac- 
curately in just what direction the signal is 
coming. However, there is much difference 
in length between OAs and OA.. In other 
words, the minimum position may be found 
very accurately. The direction of the sig- 
nal may then be considered as 90° from 
OA., that is, at right angles to the minimum. 

The direction finder built by the Signal 
Corps (designated as SCR 83) consists of 
a six foot, twelve turn, square spiral 
mounted on a tripod. The loop itself can 
be folded up like an umbrella and packed 
with its tripod in a small bag. It is fastened 
at the center and so arranged that it can 
be rotated, or turned and held in a hori- 
zontal plane. The loop in a horizontal plane 
is non- directional, and would be used in 
this position for tuning in a station. Then 

PROPER SPACING 
Size Loop 

Ft. 

FOR SOLENOID LOOPS. 
Spacing 

In. 
4 1 -4 
6 7 -16 
8 9 -16 

10 3 -4 
12 15 -16 

FIG. 5. 

it would be turned into the vertical plane 
and rotated for direction. A compass at- 
tached under the central shaft shows the 
direction. It is possible with such apparatus 
to obtain accuracy within 1° or 2 °. It was 
discovered that if the outside turn of this 
loop be connected to the grid terminal of 
the receiver, the greater maximum would 
result when the point "a" of the loop as 
shown in Fig. 13, was pointed towards the 
incoming signal. This, then, makes it pos- 
sible to tell not only the direction but also 
the sense of the direction of the signal. 

In airplanes or other noisy places, it is 
not possible to use a minimum method for 
finding direction. With the double, or 
"crossed coil ", type direction is found by 
the maximum sound. This type of loop 
consists of two solenoids mounted rigidly 
at right angles to each other. One loop is 
called the "main coil" and is designed for 
wavelength as already described. The sec- 
ond loop is called the "auxiliary coil" and 
either has twice the number of turns as 
the main coil or twice the area (approxi- 
mately). This should give the auxiliary 
coil a much stronger signal than the main 
coil, other conditions being the same. 

Referring to Fig. 15, the small solid -lined 
curve represents the polar curve of received 
signal on the main coil. At 90° to this 
curve is the dotted line polar curve of the 
auxiliary coil. The gerater value of the 
strength of signal in the auxiliary was men- 
tioned in the preceding paragraph. If the 
signal is coming in the direction D, it will 
have a maximum value OA in the main coil 
and a zero value in the auxiliary. For con- 
venience, instead of rotating the loop ap- 
paratus about O, let us consider the equiva- 
lent, a signal coming in the direction D. 
Then OA, is the current in the main coil 
and OX. that in the auxiliary. OX, is 
almost as great as OA., hence the value of 
current added by the auxiliary is readily 
noticeable. If, on the other hand, the 
auxiliary had less turns or smaller area, 
the addition due to it would be much less 
and not noticeable. This is the reason for 
making the auxiliary larger than the main 
coil. For signals in the direction D. the 
main coil receives practically no current. 

The connections for operating such a 
system is illustrated in Fig. 16. L is an 
inductance of the same value as the auxili- 
ary coil. S. is a double pole, double throw, 
switch connecting the main coil in series 
either with L or with the auxiliary coil. 
C. is the usual tuning condenser. The op- 
eration consists first of tuning in the signal 
by means of C, in the position "a ". Sup- 

August, 1919 

pose the signal is coming in the direction 
D.. It will be heard, but it will be im- 
possible to locate it absolutely with the main 
coil alone as was shown by Fig. 14 and the 
discussion relative thereto. Now the switch 
S. is thrown to position "b" thereby put- 
ting the auxiliary coil into the circuit. As 
will be seen from Fig. 15, considerable 
change in the intensity of the signal will 
be noticed. The switch S., a pole- changing 
switch in the auxiliary circuit, is now 
thrown backward and forward, alternately 
causing the auxiliary to strengthen and 
weaken the signal. The coil system is then 
rotated until no change is noticed in the 
signal strength when S. is reversed. The 
coils are then in a position relative to the 
incoming signal as shown by D. In other 
words, the plane of the main coil is now 
directly towards the incoming signal. This 
process may be done in a very short time 
and with an accuracy well within 2 °. 

In conclusion, the table Fig. 17-is given 
as a guide to the best sizes of loops to be 
used at various wavelengths. The different 
sizes are given in order relative to their 
respective efficiencies. The proper spacing 
for these loops should be obtained from Fig. 
5. For wavelengths greater than those 
given, it is better to use a small loop and 
load it up than to build very large or many - 
turned loops because of the inconvenience. 
It is to be understood that Fig. 17 refers 
to the best sizes. As was previously men- 
tioned, smaller loops will work nearly as 
well in any case. The general rule is that 
for short wavelengths use few turns on the 
largest possible area, while for long wave- 
lengths use many turns on medium areas. 

SIZE OF SQUARE SOLENOID LOOPS FOR 
VARIOUS WAVELENGTHS. 

Wavelength Size Turns 
Meters Ft. N. 

5O to 100 4 1 

200 

300 

600 

800 

1200 

1600 

2500 

3500 

3 1 
8 1 

6 
8 
6 
8 
6 
4 
8 
6 
4 
8 
6 
4 
6 
6 
4 
8 
6 
4 
8 
6 

FIG. 17. 

2 
2 
4 
4 
7 

10 
7 

10 
15 
12 
14 
20 
16 
20 
30 
30 
40 
60 

65 

Fi6.16 

Connections Of the Airplane Direction Finder 
Employing Maximum Method. 
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An Exceptional Radio Receiver 
IMMEDIATELY upon the official 

announcement of the Government re- 
moving the restrictions imposed upon 
amateur reception of Radiotelegraphic 
signals, the construction of Radio re- 

ceiving sets became of prime importance to 
the great body of 
amateur Radio men 
in this country. The 
author of the pres- 
ent paper therefore 
conceived the design 
of the Radio Re- 
ceiver described 
herewith. These de- 
signs were eventual- 
ly executed, and the 
results obtained 
thereby warrant the 
statement that it is 
one of the best re- 
ceiving sets for ama- 
teur use with which 
he has come in con- 
tact for several 
years. 

Illustration No. 1 
shows the appear- 
ance of the com- 
pleted Receiver. A 
casual survey of the 
illustration will 
make noticeable the 
absence of an au- 
dion, or valve, or 
vacuum tube, or whatever one chooses to 
call it. Some years ago this condition would 
have elicited no particular comment, but the 
author notes that practically every set which 
he has heard described in the last few 
months invariably included an audion in 
the scheme of things. The audion is un- 
questionably the most extremely sensitive 
detector of Radio signals, and the world 
owes a greater debt than it appreciates to 
Dr. de Forest's superb creation; but for 
steady amateur work -long usage moder- 
ately long distance work, ease of adjust- 
ment, and low cost of upkeep -the crystal 
detector is "the thing.'' The statement may 
be made that with the increasing number 
of undamped wave transmitters the ama- 
teur who is not supplied with an audion 
will miss much pleasure, is true to some 
extent; but not everyone is "wild" to hear 
Europe. And then again, the world does 
not stand still. One of these beautiful morn- 

By EUGENE DYNNER 
ings we will awake to read that some one 
or other can make a simple crystal detector 
arrangement sensitive to undamped wave 
reception; and then the fellow who re- 
mained attached to his romantic mineral 
detector will laugh last. Also best. . 

center point of the lower three, makes con- 
tact between points (A) and (B) in Fig. 3. 
(F) in Fig. 2 indicates the method of using 
this switch for its various functions. The 
other switches are of the usual type. 

One of the essential parts of the Receiver 
is the Variometer- 
Coupler. This very 
important instru- 
ment deserves much 
care in its construc- 
tion, and the results 
which are possible 
because of its use 
make all efforts in 
its construction ab- 
solutely worthwhile. 
The tubes for the 
variometer are of 
any suitable insulat- 
ing material which 
has sufficient 
strength to be self - 
supporting. Bakelite, 
hard -rubber or fibre 
will do, but card- 
board tubing cannot 
be considered. In 
this case bakelite 
was used. 

The primary is 
two and one -half 
inches long and 
three and one -half 
inches inside diam- 

eter. It is wound for two inches with a 
double bank of No. 24 double cotton cov- 
ered wire, as good, as silk and more reason- 
able. The secondary is two and one -half 
inches in outside diameter, two inches in 
length and wound, for three-quarters of 
an inch on each side of a wire -less strip 
one -quarter of an inch wide at the centre 
circumference of the tube, with a double 
bank of No. 32 D.C.C. wire. Seven taps 
are taken from the primary and five from 
the secondary. 

The method of mounting the variometer 
gave same trouble in the original design, 
but the design finally evolved was quite sat- 
isfactory. As indicated in Fig. 5, two pieces 
of brass strip one -half inch in width and 
3/32 inch in thickness are bent and drilled 
to the dimensions in Fig. 6. This makes the 
mounting of both the primary and the sec- 
ondary on the panel a matter of simplicity 
and solidness. 

The loading coils, their coupling, and the 

A Receiving Cabinet of Exceptional Merit. High Efficiency and Comp 
Features. 

In the design of the modern receiving 
instrument these prime factors are to be 
borne in mind: The highest efficiency and 
most precise adjustments are to be obtained 

Variometer 
Primary Load 
Secondary Load 
Intermediate Circuit 
Buzzer Inductances 
Primary Condenser Control 

Showing How the Set Is Hooked -up. The 
Grounded Intermediate Circuit Eliminates 

Static to n Great Extent. 

The Double -blade Switch Shown Puts the 
Primary Condenser Either in Series or 

Parallel to the Primary System. 

at the loweát possible cost, within the most 
practicable compactness. The instrument 
described will be found to conform to these 
conditions. 

The panel should receive first considera- 
tion, as efficiency demands that nothing be 
lying about uselessly during the process of 
construction. As the various parts of the 
Receiver are completed, they should be fast- 
ened to the panel. It will be noted from 
Fig. 3 -which gives dimensions of the panel 
and location of holes to be drilled -that all 
contact points are spaced one -half inch 
between centres. These points are one - 
fourth inch in diameter at the head, with a 
6/32 thread shank. Closer spacing is pos- 
sible, but the inductive effect of too closely 
separated conductors is not negligible. The 
switch arms are uniform in length with one 
exception. This is : the primary condenser 
control switch at the left and (F) in Fig. 2, 
which by a single motion places the variable 
condenser in shunt across the primary, in 
series with the antenna and the primary, or 
cuts it out entirely. In this case (Fig. 4 
shows the complete switch) the lever (A) is 
a half -inch longer than lever (B), which is 
of the same length as all the others, one and 
one -quarter inches. The longer lever, when 
the shorter is placed in contact with the 

actness are Its Prime 

jf 

c 
A piece Aïn q6 rod 
B. ppetr Bïn iy 6 ,C 5 

A Most Interesting Feature: The Vario 
meter- Coupler Which Makes for Extremely 

Sharp Tuning. 

functions of the circuits contingent to the 
loads, the author believes, have not been 
described in any journal, and are highly 

1 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


64 

efficient in the counteraction of atmospheric 
disturbances. 

The loading coils are both three and one - 
half inches in diameter and three inches in 
length, and are wound with double banks of 
No. 32 D.C.C. wire, 
from which leads 
are taken four times. 
These two coils are 
fastened to the panel 
at the places where 
the load switches 
are located, and are 
coupled together by 
two coils of No. 18 
annunciator wire, 
consisting of eight 
turns wound about 
the loading coil to 
which they apper- 
tain. It is essential 
here that the direc- 
tion of the windings 
be the same through- 
out the load circuits. 
A lead is taken from 
one side of the in- 
termediate loading 
and carried thru a 
resistance of the 
order of 300,000 
ohms to the ground. 
This resistance may 
be simply made by 
drawing pencil lines 
on smooth Bristol 
board, with which 
lines contact is made by tinfoil washers 
thru which brass screws are passed. 

The two detectors are identical in con- 
struction and detailed dimensions are indi- 
cated in Fig. 7. Half -inch square brass rod 
is used in the construction of the stand- 
ards. The brass cup (D), which is perma- 
nently fastened to the spring (C), is 

threaded at three places for set screws to 
hold the galena in any position desired. 
Screw (E) adjusts the tension between the 
contact and the crystal. Wound about the 
rod (F) between the post (A) and the 
knob (G) is a brass spring which serves to 
prevent the rod (F) from bearing heavily 
on the mineral when the screw (H) is loos- 
ened. Since galena is used with this set, 
the contact spring is of No. 32 copper wire. 

Switch (H) in Fig. 2 places either min- 
eral in circuit. (G) in Fig. 3 are the bind- 
ing posts for the antenna and ground leads 
and (P) are the posts for the telephones. 
Two binding posts at the side of the cabinet 
are for the buzzer battery. 

The buzzer circuit is inductively coupled 
to the ground lead. A coil of No. 24 D.C.C. 
wire in inserted in the ground lead. This 
coil is one inch long and one inch in diam 
eter. Over it is wound an inch of No. 22 

wire, which is in the buzzer circuit. The 
response in the telephones when the buzzer 
circuit is closed, will, under these conditions, 
be most natural. 

In Fig. 2, variable condensers (C') and 
(C') are the standard ninety -degree con- 
densers on the market. They have a ca- 
pacity of .0005 Microfarads, which is quite 
sufficient for the purposes desired, are corn 

RADIO AMATEUR NEWS 

densers. When purchasing same, care 
should be taken that a right and left con- 
denser are obtained, otherwise they will not 
"set" symmetrically in the cabinet. 

Capacity (C') shunted across the tele- 

August, 1919 

plate is provided with an insulating knob by 
which it may be slid in its slots in the base 
and top. By the use of this condenser very 
fine adjustments can be obtained 

Really remarkable work was done with 
this receiver. A 

Showing How the Panel I 

A Detector Which Is Distinctly Worth While 
Making. It Provides 

est 
for 

tshe 
Most Precise 

pact, and extremely well built. Holes indi- 
cated in Fig. 3 were drilled for these con- 

s to Be Drilled. This Makes an Unusually Symmetrical Arrangement. 

phones will be about .00001 Mfd. For ac- 
curate adjustments, however, it may be de- 
sirable to construct a very small condenser 
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The Supports for the Variometer are 
of 3/32" Brass Strip %a" Wide. 

of variable capacity. Should this be de- 
sired, a condenser of these characteristics 
may be constructed as follows: 

Made 

high -powered sta- 
tion at a distance of 
almost three thou- 
sand miles was sev- 
eral times heard 
with sufficient clar- 
ity to make entire 
messages easily 
copied. Ships at dis- 
tances of over a 
thousand miles are 
easily read. Atmos- 
pherics are elimi- 
nated to quite some 
extent. Tuning is 
exceedingly sharp, 
therefore interfer- 
ence is at a mini- 
mum. 

One instance of 
this sharpness of 
tuning will be cited. 
A vessel bound for 
an Atlantic port is 
heard calling an At- 
lantic coast station. 
After an interval 
the ship proceeds to 
send her position re- 
port. The absence 
of the go -ahead 

signal indicated that the wave of the land 
station was other than that of the ship. 
At the completion of the ship's report the 
shore station was tuned in and the "OK" 
clearly heard, but the ship's completion 
signal was now inaudible. The wave length 
of the shore station was 600, while that of 
the ship was about 630 meters. Such sharp- 
ness of tuning is exceptional, to say the 
least, yet this receiver functions perma- 
nently in this manner. The shore station is 
about fifteen miles from the receiver, the 
ship, 165 miles. The antenna was three 
hundred feet in length and elevated at 
an average of twenty feet from the 
ground, which is about fifty feet above sea 
level 

Elimination of Static was as much as 
forty per cent less- without impairing the 
audibility of the actual radio signals -than 
with any other circuit which was employed. 
It may be stated here that exhaustive ex- 
periments were made by the author to de- 
termine the character of the circuits which 
should be embodied in the design of the 
receiver. Audibility records were carefully 
maintained so that definite data might be 
arrived at. When the intermediate circuit 
was first employed a variable condenser 
was shunted across it. This, however, 
failed to assist materially in reception. By 
accident the ground lead became loosely 
short- circuited to one of the intermediate 
capacitance leads and the circuit employed 
herewith is a consequence. 

A Small Capacity Variable Condenser Which 
May Also Be Used in Audion Circuits. 

Two pieces of hardwood, two by four 
inches, are slotted at identical distances by 
two slots 1/32 of an inch apart and an 
eighth of an inch in depth. The two pieces 
of wood, with the slots towards each other, 
are separated at a distance of one and one - 
half inches by four posts of hard rubber. 
Brass plates one and three -quarter inches 
are inserted in the slots provided for them 
in such a manner that a greater or lesser 
surface of one plate can be exposed to the 
surface of the other. Two leads are sol- 
dered to the two plates and the movable 

Leads 

How leads are taken' from tuning system. 
FIG.9 

He who builds this receiver will find him- 
self well repaid for the efforts expended in 
the pleasure which he will derive from its 
operation. 
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SECOND 

$100 Radio Prize Contest 
The most important Radio Amateur event in years 

An Ideal Sending Set 

THE period of reconstruction 
is upon us. Now that the 

Government has taken off the 

ban for receiving radio messages, 

and that probably at the time 

when this issue appears in print 
the ban on sending will be off as 

well, it behooves us to look into 

the future. 
In the past we grew accus- 

tomed to radio instruments 
which were utterly unscientific, 

and which were merely the out- 

come of a whim of the individual 

constructor. The whole world 

being under reconstruction, there 

is no reason why radio itself 

should not be reconstructed as 

well along modern lines. 

The Publishers always having 

been in the lead as far as the 

amateur radio art is concerned, 

wish to go on record here with 

the suggestion as well as the 

recommendation that hereafter 
amateurs should operate only ef- 

ficient sets. There is today no 

excuse for inefficient, crude, 

home -made apparatus that never 

can operate at the highest effi- 

ciency. 
With this point in mind, RADIO 

AMATEUR NEWS will, for several 

months to come, conduct a series 

of prize contests to bring out the 

best that is possible for radio 
amateurism in the United States. 

The second topic we have 
chosen will be entitled, "An Ideal 
Sending Set." 

America's foremost radio ex- 
perts have graciously volunteered 
to act as judges of this contest. 
As every one of the judges will 
pass upon the manuscripts sub- 
mitted, there can be little doubt 
that all contestants will be treated 
fair and impartial. Furthermore, 

we feel certain that this contest 
will not only bring out the best 
there is in the American ama- 
teur, but that it will lift the art 
to a new and greatly advanced 
level, unknown and undreamt of 
before the war. 

Here are the men who will act 
as the judges of the contest. A 

distinguished array of the best 
radio talent in America: 

Dr. Lee de Forest, Inventor of the 
Audion 

Dr. Greenleaf W. Pickard, Inventor 
of the Crystal Detector 

Dr. Louis Cohen, Ph.D., Radio ex- 
pert and inventor 

Fritz Lowenstein, Radio expert 

Samuel D. Cohen, Amateur Radio 
expert 

H. W. Secor, Assoc. I. R. E., Asso- 
ciate Editor, Electrical Experi- 
menter. 

H. Gernsback, Editor, Electrical Ex- 
perimenter & Radio Amateur 
News 

Accordingly, we offer this month : 

iI 

j 

) 
I 

' 

.I 

PRIZES OF $100 . 
IN GOLD 

First Prize ... $50.00 1 
Second Prize .. 25.00 4. 

Third Prize ... 15.00 I. 

Fourth Prize ... 10.00 1 

in rii'MVO . rT.trrvirmirratrratMrlera. 

RULES OF THE 
CONTEST 

The sending set to be de- 
scribed may be of the cabinet 
type, or it may he of individual 

PRIZE 

instruments assembled on a table 
or board. It may be constructed 
for radio telegraphy or radio 
telephony at the option of the 
designer. 

It is necessary to state what 
instruments are used, and if 

certain instruments have been 
bought, the make must be stated. 
A complete diagram, neatly exe- 
cuted in ink, is to be furnished. 
A good photograph (not smaller 
than 5 x 7 ") giving at least two 
views of the set is necessary. A 

photograph of the builder is de- 
sired. 

It is also necessary that the 
outfit embody some new feature 
which has not been described be- 
fore, and the set must be strictly 
up -to -date in all respects. The 
sizes and the kind of wire used 
in the construction must be given, 
as well as the dimensions of the 
principal parts. More than one 
outfit may be entered by a con- 
testant. The contest is open to 
every one except manufactur- 
ers of wireless apparatus. The 
manuscript should not be longer 
than 1.500 words. 1,000 words 
preferred. A further condition 
is that in addition not more than 
100 words giving the utility of 
the outfit and its practical pur- 
pose are to be stated. 

All prizes will be paid upon 
publication. 

The contest closes in New 
York on October 12th, and the 
first prize -winning article will 
appear in the November issue. 

Address all manuscripts, photos, 
etc., to "Editor Radio Prise Con- 
test," care of this publication. 

,,.,,,,,.,,,.,,,,,,,,,,,,,,,.,,,,,,, 

THE PUBLISHERS. 

Note: This is the second $100 Radia Price Contest. The first one, "An Ideal Receiving Set,- mas published in 

our July issue. The results teill be announced in an early issue. 

_4 
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Is the Antenna Doomed? 
By E. T. JONES, Associate Editor 

RCENTLY the radio art has been 
flooded with new devices capable of 
receiving over large radii which 
have been substituted for the over- 
head antenna, each single device 

claiming extensive improvements over the 

It Is Possible to Receive Signals from Dis- 
tances Up to 100 Mlles or More With This 
Circuit Employing No Antenna or Ground. 

preceding scheme, both economically and 
efficiently. The radio field at large stands 
aghast wondering what will turn up next 
without giving serious study to the prob- 
lems at hand. Let me be frank in what I 
state in the following and facts will be dis- 
closed which will tend to prove that inves- 
tigators are all working along the same line 
and will ultimately arrive at one common 
goal: that of making use of means already 
furnished by Mother Nature. Eventually we 
will get down to the ground, where every 
efficient radio station belongs. 

Today we can only conduct experiments 
and believe in their results as demonstrated. 
This does not necessarily mean that our de- 
ductions are correct in all cases, as is clearly 
demonstrated in every field of research, 
where many serious and noted scientists 
have arrived at different results upon which 
their theories have been based originally. 

The result of this is to leave the minds 
of the students of this ever -increasing 
branch of scientific research in a muddled 
condition and cloud upon cloud piles up be- 
cause experimenters are not able to come to 
a clear understanding on the subject in 
question. This condition, which of course is 
partly caused by individual opinions and a 
lack of cooperation on the part of the par- 
ties responsible for the advancement of such 
theories, will ultimately not exist, we hope. 

In my frank and unprejudiced opinion of 
the present conditions, I firmly believe, and 
it can be easily proven, that all the late sub- 
stitutions for overhead antenna were merely 
the result of the perfection of the vacuum 

_Plates in .0 feel 
of haler íi9.2 

With Two Metal Plates Submerged In the 
River, Signals Were Copied from Ships Sev- 

eral Hundred Mlles at Sea. 

tube and circuits which make possible the 
amplification of weak signals. Numerous 
schemes were tried previous to the war, and 
it can be stated authoritatively that under- 
ground, concentrated loops, and tree wire- 
less are old schemes and were tried out 
years ago. The double -triple and even six - 
step amplifier makes all these possible for 
commercial purposes; where, as a matter of 
fact, arrangements similar to those of the 
present -day types were employed years ago 
but proved very inefficient because the sig- 
nals were too weak over short distances to 
be of any commercial value. From the fore- 
going, then, it should be an easy matter to 
form an opinion as to whether or not these 
devices and systems convey anything new to 
the radio field, with the exception of valu- 
able measurements which have been taken 
to show their relative merit as a collecting 
means of wireless waves. It is clearly 
pointed out in each and every case that the 
possibility exists of employing no antenna 
of any kind. The writer gives some very 
interesting experiments which will undoubt- 
edly prove of widespread interest to the 
radio field at large, and further proves the 
feasibility of Tesla's ground conduction 
theory. However, at the present time it is 
not possible with the apparatus of the gen- 
eral design to extract more energy from the 
passing waves than was possible before, 

,,,,,,,,,.. u l ,,,,1,1,,,1II,,,,,l ,111,,,,,,, 1,1111,11,,,,,,,11,,,,,,,,,,,1,1,,,,11,,,,,,,1,,,111,1,,,,.11,,, 

Dollars for Ideas 
Amateurs, we want your ideas! 

Tell us about that new stunt you 
have meant to write up right along, 
but never got to. Perhaps you bave 
a new idea. Perhaps you have a 
new hook -up or perhaps you made 
your old clock -works do something 
new. If so, we want that idea, and 
want it bad. For every contribution 
which we accept, for every idea, we 
will pay $2.00. This refers only to 
simple ideas and does not by any 
means refer to long articles, for 
which we pay much higher rates. 
Why not get busy at once? Address 
Editor, this publication. 

with the exception of amplified signals, 
which is purely local. 

The author has on various occasions 
found that by placing the tip of a pair of 
telephone receivers in the earth (or con- 
nected thereto) that it was possible to re- 
ceive signals from nearby transmitters. At 
first it was believed that these signals were 
being picked up by the body, which could 
act as an antenna, being insulated from the 
ground by the rubber soles of my shoes. In 
order to disprove this both tips were con- 
nected to the ground about ten feet apart 
so as not to form a direct short and the 
signals came in louder. This prompted me 
to believe that signals could be picked up 
from great distances by merely connecting 
suitable apparatus to the ground proper. 

Any one who has employed the present 
design of two -step amplifier and appreciates 
its value, readily understands that what I say 
in this connection is true. It is possible to 
receive signals from distances up to 100 
miles or more with nothing more than an 
ordinary receiving circuit placed anywhere, 
especially where there are no overhead an- 
tennae or wires of any kind. Figure 1 shows 
the apparatus as it was connected and the 
dimensions of the coils will be found to be 
extremely small when it is hinted that the 
coil used was nothing more than the sec- 

ondary unit of a short -wave receiver of the Naval Standard design. The coil in ques- 
tion measured about five inches in diam- 
eter and had about forty turns in the circuit 
shunted by a variable condenser. 

Just as Good Results Were Had with But One Plate Submerged In the River. 
Luckily, in this experiment, the apparatus 

had been installed on a pier extending out into Lake Pontchartrain, Louisiana, for about three hundred feet. This placed the receiving apparatus this distance from any overhead wires of any kind. The experi- ments being conducted on underground 
work had been suspended and all wires taken up from the bed of the lake. Very good 
readable signals were received from Burr - 
wood, Louisiana, employing a 2 K.W. transmitter at a distance of 71 miles airline. 
Ships in the gulf were clearly audible and 
this experiment prompted the to believe that it could not be the action of the coil, which 
was extremely small, but rather I found a better explanation more suited for the occasion in that the capacity to earth of the coil and receiving set as a whole 
acted the same as a small condenser in series with the ground, and that the ground was employed as the conducting 
medium from such a large distance. 
These experiments led me to further en- 
deavors, and I next tried the scheme shown 
in Figure 2, where A was a bare wire with 
a copper plate at the end and B a like wire 
and plate both immersed in the Mississippi 
River to a depth of approximately 10 feet -the plates being separated fifty feet apart. 
Signals from distances up to 100 miles and 
ships a little farther out were clearly 
audible on short wavelengths. 

After experimenting it was found that 
the other plate could be dispensed with, as 
was expected, and which was the main rea- 
son for experiment. The plate to ground is 
shown in Figure 3 connected to the grid 

(Continued on page 87) 

Probability of Loading and Primary Coils 
Providing Closed Loop Antenna; the Tree 
Acting as a Conducting Medium to Complete 

the Circuit. 
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Multiple Conical Loose Coupler 

DISCLOSE herewith for the benefit of 
the readers of RADIO AMATEUR NEws 
drawings and sketches of a new type 
loose coupler which embodies new and 
valuable features. 

In the year 1912 I did some experiment- 

By JOHN G. MERNE, I. M. T. 
County Technical Instructor, Leitrim, Ireland 

ninety miles from me, came in loud, and 
Paris and Nordeich in Germany quite read- 
able. Such stations were never received by 
me before, on any other coil employing the 
same 'antenna. Another strange thing was 
that by connecting the primary and sec- 

ondary as shown in Fig. 11 the signals from 
local stations came in about four times as 
loud as when using the first connection, and 
could be heard plainly without putting the 
phones to the ears. No variable condenser 
was used and still the tuning was very 
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Movable Cod. Primary 
Carr/band OM/op/Wee Toppings 

Piked Cod. Secondary 

x Stop. 

Hard Robb 

Swikhss one slum 
not dram en maim 
S-c /earnest 
rapping, from 
,. ide ofser/,on : ; 

"" p ? 
..d',I j --- u!.HIII¢ÑLillll 

Stop 

Fio. 8 
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Front and Side View of the New Type Receiving Transformer Which Embodies Valuable Features. 

ing with various types of loose couplers and 
developed a type which is out of the ordi- 
nary. This tuner was developed further 
lately and the drawings clearly show their 
merits as a tuning unit. The original coil 
was constructed of two conical cups made 
of paper impregnated with paraffin wax 
(used for containing cream). The primary 
was wound with No. 22 D.C.C. wire tapped 
off to 15 studs. The secondary was of the 
same material but wound with No. 32 
D.C.C. tapped to twenty studs. The coni- 
cal tube was about 5" long, 3%" at base, 
tapering to about 2" at narrow end. The 
hookup I used is shown diagramatically in 
Fig. 10. The instruments employed were : 

Copper -pyrites and zincite detector, 4,000 
ohm phones, fixed condenser with an indoor 
antenna 10 feet long consisting of 8 strands 
of No. 16 copper wire, each strand spaced 
8" apart, the strands connected together 
at both ends. This aerial was supported 
under a slate roof which was further plas- 
tered with a space of rafters between. This 
placed the antenna in the room with plaster. 
ceiling, and slates between it on the open 
air. The roof was twenty feet above the 
receiving room, which was ten feet from 
the ground, making the antenna approxi- 
mately thirty feet high. With this antenna 
and the conical coil I received all the local 
stations very loud. Clifden, which is about 

Coil No. 1 Operating and Remainder Cut Out 
of Circuit Preventing Dead End Losses. 

sharp. I determined that such a coil could 
be improved and the enclosed drawings 
show clearly what has been done along 
these lines. 

On examining the drawings in proper 
sequence one will clearly understand the 
working of the various switches and the 
connections of each coil as a separate unit. 
Terms used: M. S., main switch ; C. S., 
coil switch. 

Fig. 1. M. S. on Studs 1. C. S. Nos. 2 
and 3 on dummy studs enables No. 1 coil 
to operate and cuts out the other coils com- 
pletely, preventing dead end losses. 

Fig. 2. M. S. on Studs 2. C. S. Nos. 1 

and 3 on dummy studs enables No. 2 coil 
to operate and cuts out the other coils, Nos. 
1 and 3, preventing dead end losses. 

Fig. 3. M. S. on Studs 3. C. S. Nos. 1 

and 2 on dummy studs enables No. 3 coil 
to operate and cuts out the other coils, Nos. 
1 and 2, preventing dead end losses. 

Fig. 4. Main Switch on Studs 1. Coil 
switch No. 1 bridging and connecting coil 2. 

Coil switch No. 2 bridging and connecting 
coil 3, the tuning being done with coil 
switch No. 3. The 3 coils in this case act 
as a single extra large coil. 

Further operations that can be performed 
with this arrangement: Main switch on 
studs 1. Coil switch No. 1 bridging and 
connecting coil 2, tuning done with coil 

Primary 
Fr! rypnrtSCpng ptntµytFg.6.SWihhh nr1/fin 

''ndi_ . /ono/agowelrxNÚfbt3l0/áQctwraxó/.%Mhn ds/ 
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Plan of Main Switch 

Fis.7 

Secondary 

End View of Coil Bndgmg Switch 

An Ingenious Arrangement of Switching Members Permitting Any Combination of Coils Desired to Be Easily Obtained. 
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of coil No. 2. Following out the switching 
arrangements we find that we cap have the 
following operations: 

3 
2 

/ /ï3 

Secondary 
FI6.2 

Coll No. 2 Operating and Remainder Cut Out 
of Circuit Preventing Dead End Losses. 

switch No. 2. The two coils in this case 
act as a single unit. Coil 3 is cut out of 
circuit and therefore there is no loss due to 
dead ends. 

Main switch on 
studs 2. Coil switch 
No. 1 on dummy 
stud. Coil switch 
No. 2 bridging and 
connecting No. 3 
coil, using coils Nos. 
2 and 3 as a single 
unit. tuning being 
dune with coil switch 
No. 3. 

In all cases the 
changing of switches 
on primary coils 
must be carried out 
in unison with sec- 
ondary coil switches. 

Description of In- 
ductance of the Coils 

Coil No. 1 is 
wound for short wave lengths. Coil No. 2 
should have twice the inductance of coil 
No. 1 and coil No. 3 twice the inductance 

Coil No. 1 by itself 
Coil No. 2 by itself _ 
Coil No. 3 by itself 
Coils Nos. 1 and 2 combined = 
Coils Nos. 2 and 3 combined = 
Coils Nos. 1, 2 and 3 combined = 

Ratio 1. 

Ratio 2. 

Ratio 4. 

Ratio 3. 

Ratio 6. 

Ratio 7. 

By adding two bridging studs where 
shown by dotted lines, with coil switch No. 
1 on these two extra bridging studs, one 
could connect coils No. 1 and No. 3, giving 
a ratio of 5. 

Fig. 5 represents a plan section and part 
elevation of main switch, which is of the 
bridging type, also the connections to Figs. 
6 and 7. 

Fig. 6 shows the connections used when 
the single switch shown in Fig. 7 is used. 
The same connections are used in primary 
and secondary. 

Fig. 7 shows a single switch used to per- 
form the end of the three switches. When 
long switch arm moves in direction of 
arrow A the three coils are connected up 
and used as one large coil. When long 
switch arm moves in direction of arrow B 
each coil comes into operation as a single 
unit. With the switch handle coil 1 can 
be in operation, coils 2 and 3 being dead, 
long switch arm passing over the stop 
marked +. This stop is a stud with two 
inclined faces which offer a resistance to 

Secondary 
Fia.4 

All Coils Connected In Series Acting as One 
Large Extra Coil In the Circuit. 

Nos. 1 and 3 cut out completely, preventing 
dead end losses. There are four binding 
posts on main switch in this drawing, 

marked A, B, C, D. 
When A is con- 

nected to aerial, B 
is connected to earth, 
C is connected to 
top of detector and 
D to bottom of fixed 
condenser. 

A variable con- 
denser can be placed 
between studs A and 
B. This enables ca- 
pacity to be placed 
in shunt to primary 
windings. 

A variable con- 
denser can also be 
placed between C 
and D. This enables 
capacity to be placed 
across the secondary 
coils. 

A tuning device of this type if constructed 
will provide an exceptionally flexible unit, 
applicable to most any circuit known. 

Prima y Coils Main Switch 

Connecnons for Mu/ ipie Comcoi LOOM -Coprer See Fiq.et 

Seconda y Cods 

Diagrammatic Scheme of Connections Showing Clearly How the Switches are Connected So As 
to Provide Innumerable Arrangements. 

switch blade, but with a little pressure the 
switch blade moves over onto coil No. 2 
and cuts out coil No. 3 until the switch 
blade rides over stop + No. 2, puts coil 
No. 3 in action and cuts out Nos. 1 and 2. 

Coil No. 1 by itself, Ratio 1: Coil No. 2 
by itself, Ratio 2; Coil No. 3 by itself, 
Ratio 4 -when long switch blade travels in 

3 direction of B. 
Coil No. 1 by itself, Ratio 1; Coils Nos. 

1 and 2, Ratio 3; Coils Nos. 1, 2 and 3, 
Ratio 7- switch blade in direction of A. 

With the switch handle coils Nos. 1 and 3 
cannot be connected with coil No. 2 coming 
into the circuit. 

The construction of all switches is the 
same as main switch, Fig. 5, each blade 
being a separate unit and insulated from 
its neighbor. 

Fig. 8 gives a front and side view of the 
coupler with cardboard covering tube cut 
away to clearly show method of tapping 
and winding coils; also, end view of sec- 
ondary with its switches suitably mounted. 
The taps of the secondary coil are taken 
from the inside of the coil to switch points 
(not shown in front view). The secondary 
is fixed and the primary coil is held up- l right and permitted to slide over the sec- 
ondary by the grooved slots in the base into 
which the primary end support fits snug as 
shown in the drawings. 

Fig. 9 shows the connections to both 
primary and secondary, also main switch, 
which is a bridging switch as clearly shown 
in Fig. 5 and shows coil No. 2 in action, 

Primary 

1 I1 

G+ O ' 
Secondary 

rm. 3 

f 

sameter 

Coll No. 3 Operating and Remainder Cut Out 
of Circuit Preventing Dead End Losses. 

FIG. 10 

Very goodresufrs wen obktined 
with this hook-op 

FiG li 

An Improvement over fie./0 Signals 
wero increased in strength four &nee 
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LU1 GOSSIPS 

ifftrm 
ARMOUR VILLA RADIO 

ASSOCIATION. 
I have just finished reading the first issue 

of RADIO AMATEUR NEWS and I think it an 
excellent magazine. At the request of our 
radio club I am sending you this. 

The Armour Villa Radio Association 
was formed in the darkest days of ama- 
teur radio, November, 1918. The club had 
a hard time keeping together but has now 
twelve members and is doing very well. A 
paper on radio telegraphy or telephony is 
read at every other meeting. The papers 
read up until the summer schedule of meet- 
ings were a series on elementary electricity 
and a course in the fundamentals and oper- 
ation of simple radio -telegraph instruments. 
A distinctive feature of the club is that each 
member is given a copy of the paper read at 
the previous meeting. We have never heard 
of this being done in other clubs and we 
think it is an excellent idea as the members 
have a chance to study any -part that they 
did not grasp when the paper was read. 

The club supports a body of four mem- 
bers, all of whom have had at least three 
years' experience with radio, known as the 
Technical Committee. This committee de- 
velops the standard apparatus which the 
members are urged to construct. This 
committee drew up a list of parts which 
were to be used in the construction of ap- 
paratus. The main accomplishment by this 
is that it permits manufacturers to keep a 
smaller assortment consequently resulting 
in lower prices. If all associations were to 
mike a list of standard parts all of which 
closely conform, it would help further. At 
present the committee is conducting experi- 
ments with trees as antennae for portable 
sets. It has and is at the present time ex- 
perimenting with the two -element vacuum 
valve, consisting of a large six -volt lamp 
with an external plate, as an amplifier and 
detector. Also undamped wave transmit- 
ters utilizing regular vacuum tubes are be- 
ing developed. 

During the summer lull of activities a re- 
lay system, which includes every member's 
station, is being worked out. This is only 
for the purpose of training the members to 
handle relay work as the distances between 
stations are very short, in one instance two 
stations are about 600 feet apart. When 
working short distances the power input is 
limited to 100 watts to reduce interference. 
All stations not handling long- distance re- 
lay work are limited to the hours of 7 

A. M. to 9 P. M. for communication. 
Many transmitters and radiophone sets 

are being built this summer by the mem- 
bers and things will go at top speed when 
the season begins in September. The club 
would be pleased to hear from other clubs 
concerning their activities. 

All communications should be addressed 
to Walter A. Remy, secretary, Desmund 
Avenue, Bronxville, N. Y. 

ROGERS NOW DOCTOR OF 
SCIENCE 

Georgetown University conferred upon 
the inventor of underground and subsea 
wireless the degree of Doctor of Science in 
recognition of his invaluable presentation 
to the Government during the world war 
and the wireless art. 

In the tribute paid the distinguished 
Southern gentleman he was recognized as 
a disciple of Morse and a rival of Bell, 
Edison and Marconi. 

ONE CENT A WORD FOR 
YOU. 

If you have a good true story to 
tell us about yourself and your sta- 
tion or any unusual radio occurrence 
or matter connected with radio, we 
want that story. We will pay one 
cent a word upon publication for all 
accepted stories. We desire you to 
feel that this new magazine is your 
magazine, and we will do all in our 
power to make it so. We want to 
make it as human as it is possible. 
Will you help? 

EXPERIMENTAL SCIENCE AND 
RADIO CLUB. 

The Y. M. C. A. Experimental Science 
and Radio Club is going full blast. We 
have purchased a 1 K. W. set and are set- 
ting it up. Our receiving station is already 
working and we hear Arlington and some 
Commercials. In addition to this a long 
wave set and wireless telephone set is 
planned. A large laboratory containing all 
the necessary apparatus needed in research 
work is being fitted out. Our club has 37 
members .now, among which are some re- 
turned service men and several professional 
radio instructors. We are anxious to hear 
from other Radio Clubs and they should 
address The Y. M. C. A. Experimental 
Science and Radio Club, St. Paul, Minn., in 
care of C. J. Otterholm, president. 

Honest to Goodness, Boys, Don't This Look 
Natural? Get Busy. Let's Have Some More 

Good Ones Like This. 

CLUBS, PLEASE NOTE 
We want the latest gossip from all' 

clubs and associations. We will be 
only too glad to give them the widest 
publicity. We ask the secretary of 
each club or association to send us a 
monthly report of the doings of his 
club. Such notices will be published 
free of charge. All amateurs, no mat- 
ter where they live, should know 
what our clubs are doing, and what 
is being done to further their mem- 
bers' welfare and interest. RADIO 
AMATEUR NEWS will be an exchange 
place for ideas of this kind. 

What we want particularly is: A 
good photo of your chub -room and of 
the members; a copy of your by- 
laws or constitution, rules, e. te.; if a 
weekly or monthly paper is read, .tend 
US a copy for publication. 

Address ali correspondence to 
Editor, Club Gossip. 

i 

SAN FRANCISCO RADIO CLUB 
The San Francisco Radio Club was or- 

ganized in January, 1916, and steadily grew 
so that when war was declared it had a 
membership of ninety -six. Due to the fact 
that the Government shut down all the 
Radio stations many of these lost interest 
in the subject and dropped out, while still 
others nobly answered their country's call 
for operators. For a time it was feared 
that the club would have to disband during 
the war, but when practice sets and lec- 
tures were started those who were loyal 
held together all thru the long wait for the 
reopening. 

The San Francisco Radio Club can brag 
of being the first club of its kind in the 
world to hold a Radio operators' dance, of 
being one of the few which carried on its 
meetings regularly all during the war. and 
we can show a service flag containing eight 
stars. On the 4th of April, 1919, the club 
incorporated under the laws of the State of 
California and now that Radio transmis- 
sion is about to return we are going to 
strive to hold our position as the largest 
and best Radio Club on the Pacific Coast. 

Address all communications to 349 Sev- 
enth Avenue, San Francisco, Cal. 

BRAZILIAN RADIO CLUB 
We have the pleasure to communicate 

with you in order to have you informed 
about the forming of a "Radio Club," the 
first we are proud to say, which has been 
founded here, and whose end is identical to 
that of your League. 

As the U. S. of Brazil has no law for reg- 
ulating the amateur installations, we are in- 
tending to do our best to obtain from our 
Congress a similar concession to yours, so 
we take the liberty of asking you the kind- 
ness to send us, if possible, a copy of same 
in order to enable us to compose a bill, 
which we intend to present the next meet- 
ing of the Congress. 

We know that you have been the head of 
the patriotic Radio League of America, and 
that you published as many papers of im- 
portance regarding the matter as you could, 
thus we are just soliciting from your good 
selves the favor to act as our correspon- 
dent, or if it would be possible to affiliate 
our "Radio Club" to your League. 

Of course, we suppose you will have no 
doubt to put us in contact with all dealers 
of good electrical experimental apparatus, 
papers, etc. 

We know of the advantage that will re- 
sult for us its writing you, soliciting your 
cooperation for our desideratum, and we 
are certain that you will try to do your best 
for us, that is to say, for the improving of 
"Wireless." 

We are willing to obtain a fete copies of 
the magazine you publish, and also of your 
statutes, which would guide us in the com- 
position of ours. 

All our members, in the great majority, 
are willing to import experimental appara- 
tus and also subscribe to your valuable 
journals. In order to orient you as re- 
garding to this, we are heretenil enclosing 
a list with names and addresses of all of 
them. 

Thanking you in advance for any help 
you may give us, we remain, Itcar Sir, 

Yours respectfully 
RADIO t t.l'It, 

Aur,USttt 1. I'u ai it A, President. 
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Low Potential Radio Frequency Arc 
TiOSL radio engineers and experi- 
menters who are thorougly familiar 
with the Poulsen radio frequency arc 
are aware of the fact that three of 
the greatest difficulties encountered 

with this type of arc are : (1) The necessity 
of a high voltage, (2) the necessity of op- 
erating the arcs with circuits tuned to high 
wave- lengths, and (3) the difficulty of main- 
taining such an arc, especially of very low 
power constant in its operation as a radio 
frequency generator. 

In other words, the present type of Pout - 
sen arc is inapplicable for small power in- 
stallations of the order of one- fourth to 
two K. W. capacity. Thus far, all re- 
searches pertaining to the Poulsen arc have 
proved that it is impossible to operate the 
arc on potentials lower than 220 volts direct 
current and on wave -lengths not lower than 
900 meters, and at the same time trying to 
maintain the radio frequency oscillations 
generated by this arc constant to any de- 
gree. These troubles, which are encoun- 
tered in the operation of the Poulsen arc, 
cannot be eliminated to any great extent as 

they are inherent properties of the arc it- 
self. 

However, researches oit an entirely dif- 
ferent arc were conducted in 1914 by Mr. 
S. D. Cohen, a well -known radio engineer, 
on an arc different from the one bearing 
Poulsen s name. The undertaking of the re- 
searches for such an arc was that in obtain- 
ing a generator of high frequency oscilla- 
tions obtained directly from the ordinarytto- 
volt supply and maintaining these oscillations 
at a high degree of constancy and generating 
frequency of the order of 2,000,000 cycles. 
With these researches, it was found possi- 
ble to obtain an arc of this character and 
later a commercial type of arc was devel- 
oped. The arc which has been developed 
thus far has given excellent results and 
from the data obtained it was found that 
by direct comparison of a Poulsen arc and 

Here's the Little Devil We've Been 
Looking for for the Last Ten Years. 
It's a %a Kw. Arc Generator with 

Cooling Flanges and ALL! 

that of the newly developed arc, that at 
least 100 per cent more energy can be ob- 
tained from the new arc and with an in- 
crease of 50 per cent of its overall efficiency. 
At the same time, the arc of the new type 

Assistant Chief Engineer Paramount Electric Co. 

By CHARLES W. NOLCER* 

maintained its generated oscillations quite 
constant; however, that of the Poulsen arc 
was very inconstant. The Cohen arc, devel- 
oped by him, operates from 110 -volts supply 

At Last: Here It Is -a Short Wave, Low 
Power, Arc Radiotelephone Transmitter. 
The Forerunner of Amateur Radiotelephony. 

and the voltage across the electrodes of the 
arc was 55 volts. The other voltage drop 
was across the D. C. resistance and choke 
inductances. 

From a series of tests which lasted for a 
considerable length of time, with a com- 
parison of standard arcs it was found that 
it was the first time possible to maintain an 
arc at 60 volts with an overall output of 80 
watts. This data was obtained operating 
the arc with an oscillatory circuit having a 
period of 600 meters and the antenna tuned 
to the same period, which antenna had a 
capacity of .0008 mfd. and a resistance of 8 
ohms. 

The new arc consists of two special tung- 
sten electrodes operating in a liquid consist- 
ing of alcohol or gasoline, mixed with a to 
per cent solution, vo'umetric measurements, 
of aqua -ammonia. The liquid is held in a 
cooling vessel, one of the electrodes is held 
stationary while the other is mounted on a 
movable stem, which permits its adjust-. 
ment for gap length. The same conditions 
hold true with this arc as that of the regu- 
lar Poulsen arc in that a critical gap length 
is required in order that maximum efficiency 
and stability is obtained. 

It was found that by the application of 
a harmonic oscillatory circuit bridged 
across the arc and which circuit has a fre- 

quency of any multiple of the first or funda- 
mental circuit, the overall efficiency of the 
arc is considerably increased and also that 
it is possible to further permit the arc to 
generate oscillations of a much higher fre- 
quency than previously permitted by the arc. 
Thus, as shown in Fig. 1, circuit L.0 from 
experiment is tuned to 1,000 meters, while 
circuit C,L, had a period of 500 meters. It 
was found by the addition of circuit C,L. 
that the energy obtained from circuit CL. 
was far greater in value than when circuit 
C,L, was omitted. Having obtained this in- 
formation, further experiment was con- 
ducted by adding more such harmonic 
circuits across the arc and it was possible by 
such a scheme to operate the arc on wave- 
lengths as low as 100 meters. Thus, it is 
seen by such an arrangement that it is pos- 
sible to operate the arc at any wave -length 
so desired by properly manipulating the 
shunt oscillating circuits across the arc. 

It was thus possible to construct a radio 
frequency generator with such circuits that 
the arc becomes a practical generator for 
obtaining sustained waves extremely suit- 
able for low wave -lengths. This naturally 
is of great assistance to the amateur who 
was handicapped to a great extent in ob- 
taining such an apparatus suitable for op- 
erating on a 200 -meter wave. 

The actual scheme employed is shown in 
Fig. 2, where L,L, are choke coils; R, vari- 
able resistance; A, ammeter. The high-f re- 
quency circuit comprises three distinct oscil- 
latory circuits, circuit L.0 tuned to 800 me- 
ters, C,L. to 400 meters, and the antenna 
circuit, which comprises its inherent induct- 
ance and capacity L.C. of the antenna sys- 
tem, tuned to 200 meters. With this ar- 
rangement it is possible to excite the an- 
tenna with a practically sustained wave on 

Now Look At Papa Arc Generator. 
This Rascal Can Stand 34 Kw. Without 

Showing a Bit of Sweat. 
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200 meters and the 
oscillations thereof 
will be maintained 
constant. The in- 
sertion of the tele- 
phone transmitter T 
makes the arrange- 
ment an ideal radio 
telephone transmit- 
ter. The arrange- 
ment operates suc- 
cessfully on an ama- 
teur wave -length of 
200 meters and ob- 
tains a fair amount 
of energy from the 
source which is a 
necessity for long - 
distance transmis- 
sions. 

With an output of 
80 watts it was pos- 
sible to obtain radio 
telephonic communi- 
cation of ioo miles 
and radio telegraphic 
communication of 
300 miles. 

In Fig. 3 the new 
radio frequency arc 
is shown which is 
designed for experi- 
mental purposes and 
suited for the ama- 
teur as a radio fre- 
quency sustained 
wave oscillator, its 
rated capacity is one -half K.W. The liquid 
medium container is an aluminum shell 
containing a number of cooling fins. One 
of the electrodes is secured to this chamber, 
while the second electrode is mounted on a 
brass -threaded stem, which regulates the 
gap- length of the electrodes. An additional 
rod protrudes to this threaded stem, which 
supports the electrode by lowering this rod, 
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With the Above Circuits It Is Possible to Generate Electric Oscillations of Extremely High 
Fre uencies, Hence Low Wavelen 

Telephone Work. paratus which he 
thereby permitting the movable electrode to has been looking for in vain since the ad- 
come in contact with the stationary one by vent of radio, in that, he is now at liberty 
lapping same and by the addition of a spring, in having an instrument which is capable of 
the movable electrode is permitted to re- generating sustained wave oscillations from 
turn to its position as desired and thereby the ordinary 110 -volt light supply and 
maintaining the arc between the electrodes. capable of using it for a radio telephone 
The regulation is very simple and very little and telegraph transmitter and operating 
adjustment is necessary in order to make same on the restricted wave -length of 200 
the arc operative. meters. 

Q Wavelengths Permitting Same to Be Used in Amateur Rao di 

Fig. 4 depicts a 
radio telephone and 
telegraph transmit- 
ter utilizing the new 
arc as a radio fre- 

quency generator. 
This set is solely de- 
signed to operate on 
wave - lengths from 
150 to 600 meters. 
The overall effi- 
ciency of this set as 
measured has been 
found to be 24 per 
cent, which is ex- 
ceedingly high for a 
set of that power 
which has an input 
of 400 watts. This 
efficiency, however, 
seems low as com- 
pared with quench - 
gap sets of the same 
input, yet when com- 
pared with standard 
Poulsen arc sets of 
the same power the 
efficiency is at least 
70 per cent greater 
with this new arc 
than with the Poul- 
sen type. 

At last, realization 
has come forth that 
the amateur is given 
a new piece of ap- 

Developments in Wireless Telephony 
By DR. F. B. JEWETT 

Chief Engineer Western Electric Company; Director Research American 
Telephone and Telegraph Company 

PPARATUS for this 
almost 

p os had 
from considered from almoost thhe 

start of wireless communication of 
any kind. It was assured if we 
could provide the facilities for one 

human being to talk to another and elimi- 
nate intermediary operators, that the utility 
of the telephone could be increased tre- 
mendously. 

In the early days it seemed almost im- 
possible to do anything with radio teleph- 
ony, because the spark system only was 
known, by which system with a sudden im- 
pulse you produce a train of waves with big 
spaces between them. This did not lend it- 
self to speech because the continuous na- 
ture of telephone communication entailed 
continuous wave train type of transmission. 
In 1913 and 1914, the American Telephone 
and Telegraph Company, in connection with 
the development of their transcontinental 
line, found an amplifying apparatus now 
commonly called the vacuum tube. It 
seemed that it not only possessed the re- 
quisite properties for generating the con- 
tinuous wave of radio frequency and of 
putting the voice frequency on this, but also 
could amplify it tip to sufficient horsepower 
for long distance transmission. The result 
was that in the latter part of 1914, his com- 
pany set up a radio station on Long Island 
and in the early part of 1915 they actually 
telephoned from there to the Dupont Build- 
ing at Wilmington, Del. 

Talked With Paris in 1915 

The experimenters were then convinced 

that it was possible to transmit conversa- 
tions by radio over very great distances and 
in the latter part of 1915 they talked from 
Arlington Naval Station in Washington to 
Panama, to San Francisco, to Honolulu, 
and later to the Eiffel Tower in Paris. In 
all of these conversations wire lines formed 
part of the circuit at the terminal station. 

The United States navy saw the possi- 
bility of using the radio telephone for cer- 
tain short range service and from then on 
energies were devoted to the short -range 
type of set -from ten to fifteen up to two 
hundred miles. 

The author was called to Washington in 
1917 by General Squier at the beginning of 
the war to have a conference with the Brit- 
ish liaison officer on aeroplane service. It 
was pointed out that the wireless telephone 
was of particular interest at that time, the 
problem being to communicate between the 
various planes of a squadron and between 
the ground and the aeroplane. The work 
done up to that time was sufficient to give 
assurance that this was a reasonable pos- 
sibility, and in July of the same year they 
actually had a squadron of aeroplanes in 
the air with crude wireless equipment, and 
in November, with finished forms of equip- 
ment. 

The principal problem was the actual use 
of the telephone on the aeroplane on ac- 
count of the noise of the engine and the 
wind. What was practically the greatest 
difficulty was the design of a transmitter 
and receiver and a form of mounting and 
helmet which would enable a man to talk 

to another man in the same aeroplane. 
Finally a device was produced by which 
a man could talk in an ordinary tone of 
voice with his mate in the same plane, and 
could also talk with a man in another plane 
or on the ground by simply throwing a 
switch. In training, it was possible for the 
instructor on the ground to advise the men 
up above what they should do. 

Instant Control of Battleships. 

After a certain date, all the submarine 
chasers that left the United States were 
equipped with radio telephones with a range 
of ten or fifteen miles. The equipment was 
placed on the bridge, so that the com- 
mander could talk to any other boat in the 
line. Neither was it necessary for those 
receiving the message to hold receivers to 
their ears as the receiving apparatus 
shouted out the words in a loud voice. The 
writer himself had accompanied a squad- 
ron of chasers to see how the system 
worked out, and it was really wonderful to 
note the quick response to a command. 
When the captain decided to stop. he gave 
the order in an ordinary tone of voice and 
in anywhere from 30 to 40 seconds every 
boat, some of then, miles away, had been 
stopped. The result was that a squadron 
of chasers was put in the saute position as 
an officer and a squad of men. 

The radio telephone has probably played 
a greater part on the boats than on the 
aeroplanes. Only a small quantity of equip - 

(Continued on page 88) 
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A 15,000 Cycle Radio Frequency Alternator 

A 
N army of experimenters have been 

looking in vain for a number of 
years for some data as to the con- 
struction of a simple radio fre- 
quency alternator. The writer was 

one of these experimenters, but after a con- 
siderable amount of labor in digging up 
information regarding the past and present 
type of commercial high - frequency dyna- 
mos, he has finally been able to design a 
very simple machine which can be easily 
built by the average amateur. 

By HOMER VANDERBILT 

where: F = frequency in cycles per second. 
N = number of poles on rotor. 
S = speed of rotor in R.P.M. 

The expression is divided by 120, as the 
result required must be in seconds and 
there are two alternations to each cycle. 

The amount of current generated by such 
an alternator depends upon several factors; 
first, the character of iron used and the 
manner in which the stator and rotor are 
laminated. It should be borne in mind that 
in increasing the frequency in an iron cir- 

Constructional Details of 15,000 Cycle -Radio Frequency Alternator Which May Lead to a 
Practical Type of Short Range Radio Telephone Transmitter. 

Before starting with the construction, a 
few words regarding the general design of 
such a machine will not be amiss. The 
generator will be of the inductor type; 
that is, a solid iron rotor will be used 
without any winding for changing the mag- 
netic flux in the field or stator coils. The 
stator coils consist of a double winding, 
one for excitation while the other is for 
developing the radio frequency current. 

The periodicity of the current depends 
upon the number of poles on the rotor and 
the number of revolutions at which the 
rotor revolves. 

The equation for the frequency obtained 
from any alternator is: 

X S 
F 

120 

cuit the hysteresis losses are increased with 
a poor lamination scheme. 

The windings of both the exciting and 
generating coils must be so that a mini- 
mum amount of eddy currents are produced 
and at the same time receiving the maxi- 
mum effect with a minimum number of 
turns and current excitation. 

The intensity of the current generated 
also depends upon the rapidity at which the 
magnetic lines of force between the rotor 
and stator are altered and upon their 
strength. Thus it is necessary to employ 
an air gap between the stator and rotor as 
small as possible. It is evident, therefore, 
that this problem of design of a radio fre- 
quency alternator is not as simple as it 
looks. A great deal of patience and pre - 
cisional machine work is necessary in order 

to build successfully such a generator. 
The builder should take extreme pains in 
constructing the various parts and seeing 
to it that each part is made to the exact 
dimensions given in the plans. 

The first thing to come under considera- 
tion will be the stator A, which is cut from 
a 20 -inch iron pipe and is 134 inches wide, 
as shown in Fig. 2. The number of coils 
used on the stator is 98 and the distance 
between each coil is .964 inches. It is there- 
fore necessary to mark out on the edge of 
the stator 98 lines, squaring a line across 
the face. Two holes are bored with a No. 
20 drill at each of these lines and the dis- 
tance between each is shown in Fig. 2. The 
field coils are made as illustrated in Fig. 3. 

The cores consist of a soft grade of 
iron 15/16 of an inch long by 3/32 inch 
wide, as shown, also two 5-40 threads are 
tapt in each end. Three hard rubber bobbin 
ends, the dimensions of which are given in 
the diagram, are made for each core. The 
central one is used as a separator for the 
two windings. 

The excitation coil E, Fig. 4, is wound 
on the end where the core is fastened to 
the stator, and this consists of 100 turns 
of No. 24 enameled magnet wire. This 
can be wound either by hand or in the 
lathe, the lathe being preferable. The 
other bobbin, F, is fully wound with No. 
26 B. & S. enameled magnet wire. Before 
winding it should be understood that an 
insulation over the bare iron core is neces- 
sary, and the leads from each coil brought 
out separately. The winding of each coil 
must be made in opposite directions so that 
one will not interfere with the other, due 
to mutual induction. 

After winding completely the 98 coils 
and properly testing them, they are fas- 
tened to the stator frame by means of two 
5-40 screws placed on each hole. Care 
should be taken to see that the length of 
each coil when secured to the frame should 
be exactly the same, as the success of the 
machine depends in a great measure upon 
this. The complete stator is then mounted 
upon an iron base, C, Fig. 1, which meas- 
ures 26 x 8 x 1 inches. It is supported at 
the bottom by means of two brass blocks, 
D, D, cut to fit snugly against the face of 
the stator frame and perpendicular to the 
base as seen. It is screwed to the base by 
two 5/16 inch flat -head machine bolts. Two 
angle irons, E, E, are fastened to the blocks 
and frame A by No. 12 -24 bolts. These 
are used to prevent the stator form mov- 
ing. The main supports F, F, are made 
from iron and are 13 inches wide. Tho 
a little difficulty will be encountered in bend- 
ing the bottom, this can be done, however, 
by heating to redness and bending it in a 
vise; or else an additional piece is made for 
the bottom and both the upright and bot- 
tom strips secured together by No. 14-20 
flat -head machine screws. These are fas- 
tened to the base and frame by Winch No. 
14 -20 screws. Care should be taken to see 
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that the stator is secured perpendicular to 
the base. 

The second important step in the con- 
struction of the alternator is the rotor B. 
This is matte from 34 sheets of No. 24 
gage annealed sheet iron, having the high 
est permeability factor possible. There are 
98 teeth on the rotor and they can be made 
either by punching them out with a die or 
by sawing each of them individually. The 
latter method is preferable for the amateur, 
as it eliminates the necessity of employing 
dies, which are quite expensive. Some kind 
of form is required as a guide for cutting 
the teeth on the strips. The best one for 
the purpose is using two gear wheels hav- 
ing 98 teeth and a diameter of 18 inches 
between extremities of two adjacent teeth 
as indicated in Fig. 1. 

The 24 circular iron discs, which are 18 
inches in diameter, are clamped firmly be- 
tween the gears by means of four bolts 
past thru the gears and discs. The com- 
plete arrangement is then placed in a vise 
and each of the teeth cut with the aid of a 
hack -saw. After they have been cut, the 
edges are finished with a file in order to 
make them of size. The discs are then re- 
moved and coated with a thin layer of 
shellac for lamination. After permitting 
them to dry, they are fastened together 
by four or more 54-inch bolts which are 
also dipt in shellac. (The teeth can also be 
milled in the rotor.) 

A a -inch hole is made in the center of 
the rotor, and into this the shaft is in- 
serted. This is made as shown in Fig. 5. It 
consists of a solid (tool) steel rod 1% 
inches in diameter turned down in a lathe 
as indicated. The threaded portion is made 
either with a die or on the lathe, the latter 
being the best. The complete rotor is se- 
cured to the shaft by means of two nuts 
and a key. One should be careful to see 
that the rotor is held very rigidly on the 
shaft and that it is held in line. 

The shaft and rotor are supported on 
two 10 -inch shaft hangers, G, G, which are 
secured firmly to the base C by means of 
a -inch iron bolts. The hangers should be 
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fitted with phosphor bronze bearings and 
also oil cups of the self -feeding drip type. 
A collar is placed on each end of the shaft 
resting against the bearing. This is used 
to prevent the rotor from shifting sideways 
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At first the generator is secured firmly 
to the ground or floor and the pulley of 
the prime mover is placed in line with that 
of the dynamo pulley. The oil cups arc 
filled with machine oil, which is permitted 

Proposed Circuit for Vacuum Tube Modulation of Radiated Energy By Controlling the Field 
Excitation Current. 

when running. It is advisable to employ 
ball- bearing thrust instead of the ordinary 
collars. An iron or wooden pulley is placed 
on one end for driving the rotor by means 
of a belt, or a small gear wheel can be used, 
which is meshed with another gear wheel 
of the same pitch on the prime mover. 

The various coils are now connected to- 
gether. The exciting ones should be so 
connected that the polarity of one is dif- 
ferent from its neighbor. This is done by 
connecting the lower with the upper leads 
of the coils. the second ring of current - 
receiving coils are terminated in the same 
manner. The complete circuits of both 
windings are tested for open ends and the 
polarity of each pole piece is examined 
carefully by means of a compass. When 
the above is thoroly tested the machine is 
ready to be used. 

to flow at the rate of about 10 drops per 
second into the bearings. The rotor is then 
allowed to run at moderate speed until 
everything limbers up. The speed is gradu- 
ally increased until it reaches 9,200 R.P.M. 
At this velocity the alternator delivers a 
frequency of 15,000 cycles per second with 
an output of about 54 kilowatt high fre- 
quency energy, when the excitating coils 
are supplied with 100 watts (4 amperes and 
25 volts). This can be obtained either 
from a storage battery or an auxiliary D. C. 
dynamo. 

1 he generator can be used for radio tele- 
phony for the production of sustained 
waves. It is connected as indicated in Fig. 
B, where A L is the alternator; A, the 
aerial; M, the microphone; G and T, in-. 
ductance coil and ground. The microphone 

(Continued on page 89) 

High Spark Frequency In The Amateur Field 
By ROLAND H. LAMB 

The present -day radio amateur is con- 
tinually striving to increase the efficiency 
and radius of his transmitting set. Re- 
stricted as he is to a wave length not ex- 
ceeding two hundred meters and a maxi- 

Don't Kill the Speed of Your Gap By Mount- 
ing the Rotor Full of Electrodes. Try This 
Stunt 

as 
and 

the Life 
Your 

of Your Motor Well . 

mum power input of one kilowatt, it is up 

to him to find other means of extending his 
radius of communication. One of the best 

ways to do this, as many modern experi- 
menters have found, is to increase the spark 
frequency of the transmitting set and make 
the other necessary changes essential to 
resonance. A large majority of the ama- 
teur stations thruout the country, holding 
long- distance records, owe the enviable 
performances of their sets to the good 
carrying properties of their signals due to 
the clear, musical and penetrating note of 
the high -pitched spark. 

The reasons for this increase of range 
accompanying the use of a high spark fre- 
quency are easily understood after a little 
consideration. The modern long- distance 
receiving set invariably uses the telephone 
as a means of making the radio oscilla- 
tions audible. It has been proved by ex- 
periment that the type of telephone used in 
wireless telegraphy is far more sensitive 
to high frequency currents than to those 
of low frequency. From tests made at the 
U. S. Bureau of Standards by Mr. L. W. 
Austin, a pair of wireless telephone re- 
ceivers showed an increase in volt- sensi- 
tiveness of approximately one thousand, 
from 60 cycles to 900 cycles. The human 
ear also seems to be more sensitive to 
sounds of high than of low frequency, be- 
sides being better able to distinguish the 
high notes of the radio signals from atmos- 
pheric and other low tone interference. 
There appears to be a practical limit to 
high frequency, however, at about 500 cycles 
per second. Above this frequency there is 
not as material an increase in sensitiveness 
and also there is the additional difficulty 

for the amateur of excessive rotary gap 
speed. 

There is furthermore a very desirable 
quenching effect produced by increased fre- 
quency. The condenser will be charged 
and discharged at a more rapid rate and 
should be decreased in capacity. This re- 
sults in a very material increase in effi- 
ciency, since the losses in a small condenser 
are much smaller than those in a large one; 
besides, it allows more of the primary of 
the oscillation transformer to be put into 
use without exceeding the two hundred 
meter wave length. As the rate of oscilla- 
tion of the closed circuit is increased the 
current in the open circuit will be increased 
and the emitted wave trains will be more 
continuous, resulting in a decrease in the 
damping of the set and a greater trans - 
mitting range. 

It might be well to consider here the con- 
struction and characteristics of a rotary 
spark gap suitable for high frequency op- 
eration. The prevalent custom in amateur 
rotary gap design is to employ a metal disc 
or ring insulated from the shaft of the 
motor on which it is mounted and having 
from eight to twelve studs on the perifery, 
and revolving at a speed of 2.000 to 2,500 
r. p. m. Assuming a gap of this type with 
ten sparking studs and revolved at a speed 
of 2,400 r. p. m., there will be 400 sparks 
per second, which is equal to a frequency 
of two hundred cycles. 

Now by using the saine motor with a 
different gap design a very appreciable in-. 

(Continued on page 89) 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


74 RADIO AMATEUR NEWS August, 1919 

Ingenious Stunts Used by Manufacturers 
THE designing of commercial receiv- 

ing apparatus brings up many prob- 
lems, the most important of which 
is permanence. W hen a set is in 
constant use under the most trying 

conditions, it must be built to last. That is 
the various parts, when subjected to the 

Fiy. 2 Ficjz 

Some Clever Stunts Which Every Experi- 
menter and Constructor Will Appreciate. Try 
it Out On Your Workbench the Next Time 

You Build. 

vibration on shipboard or in wagons of 
portable sets, must not come loose and fall 
apart. Imagine, for example, what would 
happen to most of the apparatus sold in 
the supply stores, if it were used on an 
aeroplane, jolted by the shocks of landing, 
and strained by the rapid vibration of the 
engine. Under such condition nuts come 
loose and drop off, wires break, contacts, 
binding posts and switch parts work out of 
place. All this increases the resistance of 
the circuits, reducing the efficiency, or mak- 
ing the apparatus inoperative. The dia- 
grams show some of the precautions taken 
to prevent troubles of this kind. 

Fig. 1 is a cross -sectional view of an 
inductance switch. The main shaft does 
not turn but is bolted permanently to the 
back of the panel. When the connecting 
wire is soldered to it, the nut cannot work 

Ih1NIIIIIIIIIIIIIINMI101 

...Le, and Dead End Scheme Employed By 
Manufacturers of High Grade Apparatus - 

Take a Hint. 

By F. H. SWEET 
away. The laminated contact arm is pinned 
to the handle with two small steel pins thru 
washers above and below the contact.,. 
Therefore, the handle, contact, and washers 
turn together around the stationary shaft. 
At the top of the handle is a small brass 
bushing. Thru this a machine screw is put 
into a threaded hole in the shaft, just deep 
enough so that the handle and bushing turn 
freely. The switch points are made with a 
slightly tapering shank forced into the holes 
in the Bakelite front. Connection is made 
to a wire sweated into a hole in the shank. 
A switch made in this way can be subjected 
to the roughest handling without working 
apart. 

Receiving sets are usually made with a 
Bakelite panel at the front of a wooden 
case. It is often necessary to remove the 
panel, but if this is done too frequently, 
wood screws lose their hold on the case. 
For this reason the method of fastening 
shown at Fig. 2 is often used. Here a 
round brass insert, threaded for the panel 
screw and grooved at the outside, is set into 
a hole in the case. If the fit is snug, the 
wood curls under the straight part of the 
grooves, holding the insert tightly. A little 
shellac will cause it to hold still stronger. 
Now the metal screw can be put in and 
taken out without injuring the wood. 

Fig. 3 shows a tool for forming eyes on 
connecting wires. The usual practice in 
wiring receivers is to use No. 12 bare cop- 
per wire, insulated with Empire cloth tub- 

fig 6 

Here's a Guaranteed Method of Securing 
Your "Tickler "' to the Panel; a Method 

Which Should Be Universally Adopted. 

ing. Connections must be soldered around 
the screws, not on the top, or in holes thru 
the screws. The tool in Fig. 3 consists of 
a brass rod fitted with a short steel rod of 
the diameter of the screws used, and a 
smaller rod, as far from the first as the 
diameter of the wire. To form the loops, 
the wire is inserted as the diagram shows, 
and bent around the pin in the direction of 
the arrow. Then the whole loop is moved 
around the larger pin, the wire caught be- 
hind the smaller one, and bent back. This 
makes a perfect ring as the drawing shows. 

A pointer for a condenser, coupling coil, 
or tickler, is shown in Fig. 4. The pointer 
is a square brass rod, filed back at one 
end, and turned round at the other. The 
round end is inserted in a hole drilled be- 
tween the washers and into the main shaft. 
Then, when the screw which holds on the 
handle, is turned down to the pointer, it is 
held tightly. Pins thru the handle and 
washers hold all the parts together. There 
is a knurled bushing preferably of tobin 
bronze, pressed into the panel to act as a 
bearing. 

One of the most satisfactory dead -end 
switches is shown in Fig. 5. This particu- 
lar switch has five contacts and two breaks 
Mill() any number can be used. The handle 
is made like that in Fig. 1, except a heavier 
washer is used under the contact. At the 
back is a Bakelite sector, to close the 

breaks. This is pinned to the shaft, which, 
in this case, turns with the handle. The 
arms of the breaks are made of light phos- 

fig. 9 

The Last Word in Condenser Design. Note 
That the Plates are Supported By a New 

Improved Method. 

phor bronze, with small blocks of silver for 
contacts. As the handle and contact are 
turned, the sector turns also, pushing the 
inner break -arm against the outer one. 
This causes a slight rubbing at the contacts 
which helps to keep them clean. 

Tickler coils, for regeneration purposes, 
are usually wound in pancake form, mount- 
ed at the end of the secondary of the loose 
coupler. A tickler coil mounting is shown 
in Fig. 6. The coil is wound in two grooves 
out in a Bakelite disc. The shaft of the 
handle is forced into a hole between the 

(Continued on page 90) 

Commercial Method of Mounting Inductance 
Colts Which If Adopted Will Increase Ap- 

pearance and Efficiency 100 Per Cent. 
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Construction of an Audion Control Panel 
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The Latest Thing In Audion "B" Battery 
Switches Which Gives More Accurate Ad 
Justment and Saves the Life of Your 

Batteries. 

T is very convenient as well as neces- 
sary to have one of these instruments 
which affords a method by which the 
experimenter can change the connec- 
tions from the receiving apparatus 

thereto, as is required with the various re- 
generative circuits. At the same time it 
makes it unnecessary to handle the vacuum 
tube or other accessories which always go 
with an audion to make it of use and value 
in the circuit. 

The panel described below will meet the 
requirements of every Amateur, and while 
being cheap in cost it is highly efficient in 
operation. 

The adapter for the bulb will, of course, 
raise the question as to what type of 
adapter should be employed. That ques- 
tion can easily be answered by stating that 
the adapter suited for the type of bulb for 
which the constructor has a preference 
naturally will be used. But for convenience 
sake the regular DeForest type of adapter 
is shown in the drawings, Fig. 2, as it is 
readily understood that this type of adapter 
would not be suitable for use with the 
Audiotron or other make of bulbs varying 
greatly in their mode of construction. 

The "A" battery rheostat is none other 
than the porcelain base variable resistance 
unit which sells for sixty cents and is very 
well suited for the purpose. 

A small ammeter reading up to 1.2 or 1.5 

Diagrammatic Sketch of Connections In 
Panel. 

amperes is inserted in the circuit so that 
the operator may get a fair idea of the 
amount of filament current he is employ- 
ing and thereby increase and protect the 
life of his 'vacuum tube. 

In the present codunercial type of panels 
the "B" battery circuit is shunted across a 
resistance measuring well up in the ohms 
and the trouble is that there is a continuous 
flow of current, no matter how small, which 
can easily be considered a waste, especially 
when the Amateur pocketbook is to be 
taken into consideration. Therefore, with 
our friends in mind the writer presents the 
method shown in Fig. (1) where the "B" 
battery current is regulated by the unit and 
tens method, an extra contact point makes 
it possible to throw the "B" battery plate 
source of supply off when the apparatus is 
not in actual operation, thereby saving the 
life of the batteries during that period. 

The "B" battery supply controlling 
switches are similar to those used on the 
primary of the regular receiving tuner, and 
in much the same manner the batteries are 
cut in by units and tens. This gives a muds 
finer adjustment in respect to plate voltage 
and the results of this arrangement prompt 
the writer to believe that it is the better of 
the two. 

The number of contact points furnished 
on the switch (marked tens) need not be 
ten, as it is only necessary to put as many 
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The Completed Audion Control Panel Which 
Will Give a Commercial Aspect to Any Ama- 

teur's Station. 

as are required. This varies with the 
different types of vacuum tubes. However, 
it is advisable to put the ten points, as 
there may be a possibility of their necessity 
later on. 

The bridging condenser which is in series 
with the grid element of the audion is con- 
structed as follows: Twelve pieces of tin- 
foil 1 inch square. Mica is used for the 
dielectric- thirteen pieces measuring 1% 
inches square are required. There are 
seven connections, the last cuts the con- 
denser out and the grid direct to the re- 
ceiving inductance. The switching arrange- 
ment shown in Fig. (4) is employed to cut 
in the condenser capacity sheet by sheet, 
and it will be found that this type of switch 
is very easy to construct, while the types 
employed on the commercial audion control 
panels are far beyond the possibilities af- 
forded by amateur workshops. 

The stopping condenser which affords a 
by -pass for the audio frequency currents: 
shunted across the telephone receivers and 
the "B" plate battery supply is constructed 
in the same manner as the switch described 

41/co sguore 
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Condenser unit 
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Fig 
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Above -A New Design in Switches Which 
Permits the Capacity in the Grid Circuit to 
Be Varied At Will. Below -The Condenser 

Units and the "Tickler" Post Jumper. 

above, with the exception of larger capacity 
being employed for this purpose. The 
dimensions of this condenser are as fol- 
lows: Seven sheets of tinfoil 4 inches 
square separated by eight pieces of thin 
mica, each piece measuring 5 inches square. 

This stopping condenser is not absolutely 
necessary, as it is practical to make use of 
the arrangement shown in Fig. 6 where a 
1 mf. paper condenser is shunted across 
the "B" battery supply and a variable con- 
denser having a capacity of .001 mf. is 
shunted across the telephone receivers. 

Connections 

As shown in Fig. (3) the "A" battery 
supply is brought to the binding posts 1 

and 2 which have their polarity signs + 
and - correctly stamped. Just above these 
two posts are the connections to which the 
receiving inductance is connected, marked 
G, and F, G, going to the grid of the 
audion thru the bridging condenser, and F 
directly to the filament which completes the 
input circuit to the vacuum tube. 

The plate connection is opened at bind- 
ing posts 3 and 4 for the purpose of insert- 
ing the "Tickler coil." When this is not 
the case the small lug shown in Fig. (5) 
is employed to short these two posts, which 
causes the plate to connect directly to one 
side of the receivers. From the other side 
of the receivers a connection is made to the 

(Continued on page 95) 
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Increasing the Wavelength of a Coil 
Many are not aware of the far -reaching 

effects of this novel means of coupling; 
and we might add -economical as will be 
revealed in the following. 

use of Buchers' novel scheme of electro- 
static coupling, and as shown in the draw- 
ings a large copper plate as long and as 
wide as the coil itself was caused to have 

5I Capper p /c e No/e where .shelf passes 
Ccrdboard thau and is made Test 

tube ` to handle 

Handle 

Nu// damp 
ploie Jo shat/ 

figure 1 

d 

figure 2 figure 3 

Stop Winding Lengthy Inductances- Here's a Nifty 
Wavelength of Any Coll When Employed In 

When employing a long -wave receiver it 
was found impossible to receive from Can - 
arvon which was transmitting on approxi- 
mately 14,000 meters; because, there were 
no more coils of inductance to be had. 
This was immediately remedied by making 

Scheme for Practically Doubling 
Conjunction with the Audlon. 

August, 1919 

The drawings are self -evident, and the 
copper plate can be revolved to approxi- 
mately zero relation with the coil (at right 
angles) and thereby making the arrange- 
ment variable over a wide range of wave- 
lengths. '1 his scheme works admirably well 
when tuning in arc stations whose wave- 
lengths are approximately the same. One 
or the other can be had as desired. It 
therefore also provides very sharp tuning 
in this respect. 

To build all the coils necessary for long 
wavelengths, such as this (14,000 meters) ; 

it will only be necessary to build but half 
the number actually required, when employ- 
ing the scheme outlined herein. The value 

a' of such a circuit is therefore easily recog- 
nized in view of the fact that these long 
coils offer a great amount of losses, and it 
is believed that with this arrangement said 
losses are greatly decreased, as the intensity 
of the signals prove. 

By referring to Fig. 3 (a) shows the 
plate in maximum relation to the winding 
of the coil, (b) shows a slight decrease, 
(c) a decided decrease, and (d) a total re- 
duction to zero coupling as the coil is at 
right angles to the copper plate. 

In this experiment the plate was con - 
4 netted to earth. -Contributed by EDGAR 

the TERRAIN JOHNSTONE. 

electrostatic relation with the windings of 
the coil. This worked so well that I was 
prompted to construct a coil with the elec- 
trostatic coupling attachment and thereby 
provide means of increasing the available 
wavelength of a certain coil approximately 
twice its initial value. 

CORRECTION. 
In the July issue, Mr. Herrolds' article 

"Experiments on Ground Antenna with 
Their Relation to Atmospherics," the con- 
nections shown in Figure 18 in respect to 
the plate and grid of the audion should be 
reversed. 

An Efficient Hot -Wire Meter 

I needed a very sensitive Hot -wire in- 
strument, but did not have suitable mate- 
rial on hand to construct one of the usual 
type, so I designed the one shown in the 
sketches. It has the advantage of being 
easily constructed of cheap materials, and 
at the same time is very sensitive when 
made with reasonable care. 

The principal reason for its sensitive- 
ness lies in the fact that a long filament 
is used; the multiplying arrangement is a 
silk fiber attached to the filament and 
wound on a wood or metal cylinder which 
is supported under tension by a silk thread 
at either end, and the indicator is a narrow 
pencil of light controlled by the mirror on 
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An Ingenious Scheme Simple Enough to Per 
mit Any One to Build. 

By L. M. Lafave 
the cylinder. The cylinder should be a 
little over one -sixteenth inch in diameter 
and the mirror, which is secured to it, is 
the same width and about one -half inch 
long. The silk thread is secured on the 
blocks under the washers by screws driven 
in the base of the instrument. 

The filament is adjustable at both ends, 
one for alignment and the other for ten- 
sion. The lighting unit is a flashlight bat- 
tery and bulb, together with a suitable 
switch. The bulb is enclosed in a wood or 
metal casing with a hole large enough for 
light to fall on the mirror. 

The mirror reflects light on the trans- 
lucent scale in the top of the cover. The 
best method of installing the multiplying 
arrangement is to wind about a dozen turns 
of fine silk fiber on the cylinder and then 
fasten the loose end of it temporarily while 
the cylinder is placed in position and the 
thread tightened under the washers. After 
fastening the filament, the loose end of the 
silk fiber is unwound a few turns and fas- 
tened to the filament. This results in plac- 
ing the thread (1) under tension so when 
any sag occurs in the filament it is taken 
up by the turning of the cylinder and this 
changes the position of the pencil of light 
on the scale. 

The direction of winding the silk fiber 
on the cylinder depends on whether zero 
position on the scale is at the top or bot- 
tom. I could not get any platinum for the 
filament but found that a piece of very fine 
steel wool is a good material for weak cur- 
rents. By adjusting the vertical screw (11) 
the best tension may be found for the turn- 
ing power of the thread (1). It should 
promptly take up any slack of the filament 
caused by expansion. 

No scale dimensions are given because 
the sketches are to illustrate the principal 
and constructional details may be changed 
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fig 2 
Side and Top View of the Completed Hot - 

Wire- Meter. 

without sacrificing efficiency. 

MUSIC BY WIRELESS. 
Recently a remarkable demonstration of 

the possibilities of transmitting music by 
wireless was conducted by the Bureau of 
Standards. Musical vibrations caused varia- 
tions of like nature in the modulating cir- 
cuit of the telephone circuit. This was ac- 
complished by placing a phonograph di- 
rectly in front of the mouthpiece of the 
wireless 'phone. The receiver installed 
some 600 feet distant transformed once 
more the electrical waves into sound waves 
which were greatly increased in volume. 
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RADIO DIGEST 
RADIATION FROM ANTENNAE OF 

VARIOUS SHAPES. 
W. BURSTYN. 

The radiation characteristics are calcu- 
lated for a number of types of antenna 
for all directions in space, and the ratio of 
the maximum to the mean radiation is de- 
termined. It is shown that an antenna of 
U -shape radiates with virtual equality in 
all directions under certain conditions, and 
that an antenna of spiral shape emits a ro- 
tating field.- Abstracted from Jahrbuch 
der Drahtlosen Telegraphie, January, 1919. 

NAUEN EMPLOYS INGENIOUS DE- 
VICE FOR TIME SIGNALLING 
The operation is initiated by a single cur- 

rent pulse. This pulse actuates an electro- 
magnet and sets a pendulum free. The 
pendulum in its swings causes a disk to 
rotate in jerks, following the swings of 
the pendulum. On the edge of the disk 
projections are provided that make a series 
of contacts by pressing against the tongue 
of a spring, and these contacts control the 
signals. After the series of time signals 
has been given in one revolution of the 
disk, a cam on the disk closes a second 
contact, which causes a second electro- 
magnet to be energized. This electromag- 
net releases an armature that catches the 
pendulum and arrests it ready for its re- 
lease for the first electromagnet at the 
succeeding time signal. Abstracted from 
Zeitschrift }fir Instrumentenkunde, Jan- 
uary, 1919. 

THE VERTICAL GROUNDED AN- 
TENNA AS A GENERALIZED 

BESSEL'S ANTENNA. 
By taking account of the variable distri- 

bution of inductance and capacity along a 
vertical grounded antenna the general ex- 
pression for the current at any point of 
the antenna is obtained. For the case of 
an antenna having zero current at the to 
and maximum current at the (unloaded) 
bottom, the particular solution for current 
and voltage distribution is obtained.-Ab- 
stracted from Proceedings Inst. Radio Eng., 
December, 1918. 

ELECTRON TUBE AS GENERATOR 
FOR MEASUREMENT PURPOSES 
It is desirable in generating oscillations 

for measurement purposes that the ampli- 
tude and frequency of the generated cur- 
rent shall be constant and that the set -up 
shall be simple and flexible. By the latter 
term is meant that a wide range of wave- 
lengths may be obtained with the same 
apparatus. 

Constancy of amplitude and frequency 
are easily obtained. The main requirement 
being steadiness in the batteries supplying 
the filament heating current and the elec- 
tron current between plate and filament. 
High -frequency current, constant both in 
magnitude and in frequency to better than 

'a' w.aá v . 
Here's a Real Hook-up for Your Audion as 
a Generator of Sustained Oscillations for 

Laboratory Measurement Purposes. 

one -tenth of 1 per cent over long intervals 
of time, is readily obtained. When two or 
more tubes are operated in parallel on the 
same B battery changes occur in the in- 
tensity of the current furnished by one 
tube at the instant the second tube is put 
into operation or when the operation of the 
second tube is changed. Independent fila- 
ment batteries should always be used. 

A circuit which has shown itself to be 
convenient is shown in the drawing at A. 
Here the coils L, and L, may be wound in 
a single layer adjacent to each other on the 
same form. Taps may be brought out on 
each coil so as to use the number of turns 

desired. The condensers C: and G are 
large fixed -value condensers which should 
be of low resistance. C, is the tuning 
condenser. A tungsten lamp is introduced 
in series with the B battery to protect the 
filament of the tube in case of an accident. 
The measuring circuit may be coupled di- 
rectly to the coils L,, L., or to a special 
coil of a few turns inserted in series with 
either of these coils, preferably on the side 
connected to the B battery since this point 
is held at constant potential by the large 
capacity of battery to ground. 

The B battery may be inserted directly 
in the lead from the plate instead of ad- 
jacent to the filament as shown above. 
With such connection, however, care must 
be taken that there is very little capacity 
between the two batteries or their leads: 
if the batteries or their leads are not well 
separated and insulated from each other, 
the high -frequency current is much reduced. 
An advantage of locating the B battery ad- 
jacent to the plate is that a single continu- 
ous coil may provide all the inductances 
required in the circuits. Thus, as shown 
at b, connections may be made to the coil 
LL from filament, grid, plate, condenser, 
and high- frequency ammeter by movable 
contacts. Great latitude of adjustment of 
the several inductances is thus allowed, and 
the connections are very simply shifted 
from one type of circuit to another, so 
that the proper connections to give maxi- 
mum current for any wavelength are made 
by simply sliding these contacts. An ad- 
vantage of the mode of drawing the cir- 
cuits shown at b is that it brings out that 
the several types of connections are equiva- 
lent.-Circular of Bureau of Standards. 

THE LOOP AS A WIRELESS 
RECEIVER. 
W. BURSTYN. 

The calculations show that the receiving 
power of a closed loop is approximately 
proportional to the third power of its linear 
dimensions and decreases with increasing 
wave length at a more rapid rate than in 
the case of an open receiver. -Abstracted 
front Jahrbuch der Drahtlosen Telegraphic, 
January, 1919. 

Radio Vacuum -Tube Litigation is Settled 
During the war litigation over rights for 

the manufacture and sale of vacuum -tube 
detectors for radio work was suspended 
by common consent, and tubes or "bulbs" 
for government use were made at various 
plants. As the situation stood at the close 
of hostilities an attractive market for bulbs 
was in prospect but patent rights prevented 
ally one manufacturer from entering the 
field independently. The Marconi company 
held rights covering the use of a two-ele- 
ment bulb, Dr. De Forest's patents pro- 
tected the use of the third element, and the 
Moorhead Laboratories in San Francisco 
had patented still other features also essen- 
tial to the commercial production of the 
hest tubes, among these being the use of a 
chemical process for exhausting air. Dur- 
ing the war the Moorhead company liad 
developed manufacturing facilities rapidly 
and bulbs were being turned out for the 
Allied governments at the rate of 30,000 
per month. 

Early in May representatives of the Mar- 
coni, De Forest and Moorhead companies 
held a conference in San Francisco and 

agreed that patent rights of all three should 
be extended to the Moorhead company, for 
which the latter should make payment to 
the other two on a royalty basis. In this 
connection it should be noted that this com- 
pany is only permitted to make receiving 
and amplifying tubes, the Western Electric 
Company having the rights to manufacture 
the transmitting tubes. It was also agreed 
that the Marconi company would become 
the sole sales and distributing agent for the 
Moorhead output. The tube produced tin- 
der this agreement is to be known as the 
Moorhead auction. Government contracts 
still operative will call for 15,000 bulbs per 
month, and within sixty days after the date 
of the contract the Marconi company, in 
the capacity of main distributing agent, is 
to receive bulbs at the rate of 50,11(111 per 
month. 

DR. DE FOREST RECEIVES 
UNIVERSITY DEGREE. 

Dr. De Forest, inventor of the audion 
vacuum tube, received from Syracuse Uni- 
versity the degree of doctor of science. 

IRON WIRE ANTENNA FOR 
TRANSATLANTIC RECEPTION 
With a Marconi iIS -A special receiver 

and a hank of seven French audions, we 
were able (in France) to hear Annapolis 
fifty feet front the receivers, and Lyons 
a half a block away. which is going some. 
considering that our antenna consisted of 
two standard iron wires six hundred feet 
long. stretched between two small pine 
trees, and that French audions in general 
are very poor ill quality. 

We heard all the principal arc stations 
in America, including NI'l. at Sant Diego. 
and the Bolsheviks at Moscow tMSI'1 
came in like the old home town fire whistle. 
This latter station would register a space 
current change of from '.i\ to tell utill 
amps on the plate circuit of our receiver, 
and 1 think that is remarkable considering 
that it i, 2,001 miles from \lo.. on to Bar- 
Stir \uhe, where we trert' looted. Resides 
prior to this great uu.ii me had serious ob. 
Iectious to the use of iron N VC .ts a COI - 

lettor t f passing hens :i.w watt.. 
t;. \I. 
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THIS Department is open to all readers. It matters not whether subscribers or not. All photos are judged for best arrangement and 
efficiency of the apparatus neatness of connections and general anpear:nce. In order to increase, the interest in this department, we 
make it a rule not to publish photographs of stations unaccompanied by a picture of the owner. 
We prefer dark photos to light ones. The prize winning pictun s must be on prints not smaller than 5 x 7 ". We cannot reproduce 

pictures smaller than 3% x 3;4 ". All pictures must bear name and address written in Ink on the back. A letter of not less than 100 words 
giving full description of the station, aerial equipment, etc., must accompany the pictures. 

PRIZES: One first monthly prize of $5.00. All other pictures publisht will be paid for at the rate of $2.00. 

Francis R. Pray- -His Radio - 
Phone Set 

Prize 
Winner 
$5.00 

mantled. In front is the change =over 
switch, waiting for the ratification of the 
treaty before it can be used to connect the 
radiophone into the antenna circuit. Near- 
by, a Western Electric V T. can be seen 
which will be incorporated in a compact and 
very efficient amplifier now being designed; 

Well, Bugs, Here's a Real Amateur Radio 
Telephone Set with All the Apparatus Which 
Makes for Future Amateur Radiophone Com- 

munication. Who's Next? 

no high or low voltage controls being nec- 
essary with this type of highly standard- 
ized bulb. Next is the radiophone panel, 
using a simple oscillating circuit with in- 
ductive feed -back. Inside is the inductance, 
General Radio variable condenser and a 
Western Electric power tube with oxide - 
coated filament. No high or low voltage 
controls used here, either, because of the 
excellent design of the vacuum tube. At 
the top is the microphone transmitter, for 
which a special mouthpiece is being made, 
and in the rear is the radiation meter. At 
right is the power control panel. The lower 
switch is the 110 -volt rheostat. The radio- 
phone D. C. is obtained from 110 volt A. C. 
lighting service, rectified into pulsating D. 
C. by chemical rectifier, and smoothed out 
into practically pure D. C. by means of a 
number of choke -coils and telephone'con- 
dencers. Since the transmitting V T does 
not function very well on 80 volts D. C. I 
now have another high voltage device un- 
der construction to supply 300 -500 volts, 
which will be completed as soon as I can 
connect with a couple of two -member 
power V T's. 

I would be glad to hear from amateurs in 
or around Greater Boston who plan to have 
radiophones in the near future. Address 
me, 102 Heath Street, Winter Hill, Mass. 

De Jons ?e Station 
All instruments except three variable 

condensers are mounted in mahogany cab- 
inets. I am using a short -wave regenerative 
receiver, visible at left side of photo. With 
this short -wave receiver and a single "V T" 
bulb I hear L P working on 750 meters, 

In order to dispel a seeemingly popular 
impression that I am an old guy with 
smoked glasses, long white beard, large 
family, and all that, I enclose my photo. 
As a matter of fact, I am twenty years old, 
been in the wireless game six years and am 
not yet out of school. Contrary to the gen- 
eral trend, my interests do not lie in the 
line of long- distance 200 -meter communica- 
tion, but rather to radio research and de- 
signing. However, I enjoy listening -in on 

If You'd Listen In One Night at Mr. De 

Jonge's Place You Wouldn't Sleep for a 
Month. Nauen and Japan Are "Small- Town" 

Stuff With Him. 

cross -country relays, et cetera, and partici- 
pating in the local gossip for which I have 
the small radiophone shown in photo. 

From left to right, in photo, is the re- 
ceptor panel for short -wave spark and C W 
work with small loader on top for Navy 
stations and press news. Note that the 
electron relay is mounted in rear of cabinet 
and observed thru hole. Next is a vacuum 
tube control box (without bulb at pres- 
ent), formerly used to generate C W for a 
long -wave heterodyne receptor, now dis- 
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also B Z R on 900 meters when weather is 
favorable. I am using with this set a four - 
wire aerial 90 feet long and 60 feet high. 
With the large loose coupler on top of the 
receiver cabinet and the large inductances 
with five variable condensers, two vario- 
meters and a single ship "V T" amplifier I 
hear Berlin and Hong -Kong. These are 
some of the stations I hear every night: 
N P W, N P M, N P 0, M U U, B X Y, BZM,F.L,YN,UA,IDO,IP,OUI 
and L C M. I hear these stations every 
night when there is no Q R M or Q R N. 
I also pick up all wireless telephone sta- 

RADIO AMATEUR NEWS 

OSCAR H. BONTER'S 
STATION 

Here is a picture of my wireless set 
which consists of a short -wave regenerative 
set, a couple for long waves up to 4,000 
meters, and then a large loose coupler and 
suitable loading coils for the arc stations. 

You will notice that my regenerative 
panel is so designed that I can use my 
Audion bulb in any hook -up I desire by 
just breaking the bridges on three of my 
binding posts. 

You might state for the benefit of the 

79 

amateur who lives in congested districts 
that by running one wire from his electric 
light line to a stopping condenser and then 
to his instruments he will get excellent re- 
sults using this wire as an aerial. It is 
not necessary to shut off the current, as the 
condenser stops it from grounding and 
blowing out your fuses or burning your 
tuning coil. I have heard M, Havana, 
Cuba, W S T and numbers of those sta- 
tions down South in the West Indies Isl- 
ands, as well as B Z R, Bermuda. 

OSCAR H. BONTER, 
76 Fairfield St., Buffalo, N. Y. 

Ye Gods! and Here's Another One of Those 
UnpreJudicely Prints His Connections So Th 

tions, that is five or six. I hear every day 
W F F, New Brunswick, July 5. N F F 
was trying to get the George Washington 
on 8,000 meters. The aerial I am using 
with this long -wave set is a single wire 600 
feet long. Well, boys, if you want to know 
how I do it, drop me a card and I will be 
glad to give you hook up. 

JOHN DE JONGE, 
218 De Mott Avenue, 

Clifton, N. J. 

(Commercial) Amateur Outfits. Mr. Bonter Cares So Little for Patent Litigation That He at You Too May Imbibe in the Reception of that Romantic (and Often Elusive) Foreign Signal. 

MONTHLY PRIZES. 
This department pays the high- 

est prizes for illustrations of ama- 
teur radio stations. 

We give a monthly prize of 
$5.00 for the best picture. All oth- 
ers publisht are paid for at the - 

rate of $2.00. When do we get 
YOURS? 

"Radio Amateur News," 
When it was first decided to publish this 

magazine, we contemplated a great many 
different names. It is no easy matter to 
pick out a name for a new magazine, and 
Inasmuch as we could not ask our readers 
before we started the magazine, we take 
this occasion to put the name to a popular 
vote. We feel that you, the reader, have 
just as much to say about it as ourselves. 

The question was, should we name your 
magazine "Radio News" or "Radio Ama- 
teur News "? Some of our friends thought 
it wise to use the former name, and we 
think perhaps the advice is good, as after a 
year or so, when the magazine becomes big 
enough to carry all kinds of radio news, 
the word "amateur" will then be superflu- 
ous. Of course, we will always have the 
amateur at heart the same as now -you 
have our pledged word for that. But some- 
one was of the opinion that the amateur 
does not like to be called an amateur. Now, 
what is your idea of this? We have pre - 
pared a blank below, which we ask you to 
be good enough to fill out. Place an X in 
the square showing your preference. Please 
cut out, paste it on the back of a postal 
card and mail to us. In the next issue we 
will tell you whether it is going to be 
"Radio Amateur News" or just plain "Ra- 
dio News." Understand that this is your 
magazine. You are the boss, and must decide. 

SALE OF GOVERNMENT RADIO 
APPARATUS 

The United States Shipping Board Emer- 
gency Fleet Corporation has invited bids 
for the sale of radio apparatus now on or 
removed from 203 requesitioned vessels. 
This apparatus was purchased from the 
American Marconi Company and each main 
transmitting set is accompanied by a Mar- 
coni receiving set. These sets are to be 
complete and in good repair. 

or "Radio News"? 
What Shall We Name It? Amateur 

Radio News or Just Radio News 
At the time this issue goes to press but 

one -half the answers expected were re- 
ceived. We need your answer to finally 
settle the question. At the present time 
the results are as follows: 

FOR 
RADIO AMATEUR NEWS 

3,560 
RADIO NEWS 

4,286 
It's a close race and your vote may settle 

the question -mail it to -day. 

A READER of your new magazine, have carefully considered the matter of 
f the title for the magazine, and I have checked below the name which I 

like best. 

RADIO AMATEUR NEWS. 

RADIO NEWS. 

Name 

Address 

City 

It being the policy of this publication not to publish the names of manufacturers of apparatus and devices described 
in these pages, our "Technical Service Bureau" will be glad to forward the required names upon receipt of a stamped 
envelop or stamped postal card. 
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14a,. _7'37 
d A \` :, 111 .:lÌ^. 

Radio Tone Buzzer with Headband Attached 
Brother Amateurs I Don't be impatient 

because of restrictions on transmitters. 
Here are a few new ways to use this well - 
known buzzer among your friends. You 

will have that pleasing high frequency note 
coming in and so will your friends, and 
there sure is some satisfaction and pleas- 
ure in that. 

Radio Tane 
Buzzer 

f18.! 

Radio flew. 
Buzzer 

/H_ 
Circuit#3 

Key' 

(Battery 

Circuit#2 

Key 

Circuit #4 

A Combined Receiver and Buzzer Practice Set. A Very Clever Stunt But We are a Little 
Skeptical As to the Safety of f Mr. nay o On His 

s Life, As 
l 

the 
horManufacturers 

of Receivers Will 

Soft rubber caps, such as used on phones, 
may be attached to these buzzers, this 
means more comfort when using the buzzer 
as you would a watch -case phone. 

First, obtain a single leather -covered 
headband (see fig. 1). Then spot the buz- 
zer with a small drill so that the headband 
will grip it the same as a phone. 

Next get a three -conductor flexible phone 
cord and connect up to the three posts on 
the buzzer. 

Make a three -post connection block and 
bring the other ends of the cord to it. The 
color scheme on the three -conductor will 
keep things straight. 

Circuit No. 2. This is a combined buzzer 
test for detector adjustment, can be used 
to excite a wavemeter, but best of all a 
good code practice outfit without the use 
of a phone. A very simple circuit. 

Circuit No. 3. A two -station telegraph 
circuit with a two -cell battery, key and 
buzzer at each end. Either key operates 
both buzzers. 

Circuit No. 4. A two -station telegraph 
circuit with buzzer and key at each end, 
but with a central battery which will oper- 
ate both buzzers when either key is worked. 

If your line resistance is so great as to 
prevent the buzzers from working, take out 
the buzzers and put in relays, then add suf- 
ficient battery to make both relays work. 
Connect relay armature and contact screw 
so that it will make and break a local bat- 
tery operating the buzzer. This must be 
done at the other end of the line too. Use 
only one or two dry cells on local buzzer 
circuit and no more. -Contributed by J. C. 

HANHOUSER. 

A Universal Detector 
The following is a description of a de- 

tector having a large range of usefulness. 
All the metal parts are made of brass which 
is preferably nickel -plated. The base may 
be made of hard wood stained and var- 
nished, but for best results the base should 
be of hard rubber or bakelite. 

A Couple of Binding Posts, a Rod. Handle, 
Cup, and Base- Zingo- detector. 

The standard (a) is made of springy 
brass -strip, which is first marked, drilled, 
and then bent into shape. The binding 
post and screw (b) serve to regulate the 
tension of the spring (a) upon the brass 
ball (c). 

The brass ball (c) is first drilled thru 
the center to admit the brass rod (d). 
Another hole is then drilled at right angles 
to this hole and is threaded for the set 
screw (e). Both ends of the rod (d) are 
threaded, one end for the knob (f) and 
the other end for the nut (g) on which end 
the cat -whisker is soldered. 

The crystal holder is made from the cap 
taken off an old cartridge fuse. It has 
three bushings (h) soldered around its 
periphery which hold the screws necessary 
to secure the crystal with. This crystal 
holder is secured to the rod (i) by, means 
of two battery binding post nuts (j), one 
in the inside of the cull and the other on 
the outside. The rod (i) is held in the 
binding post (k) which is raised sufficient- 
ly by a thick washer (1). Wires are con- 
nected to the brass spring (a) and the 
binding post stand (k and 1) and then 
brought to two suitable binding posts (m). 

When correctly made this detector will 
prove highly satisfactory. -Contributed by 
A. J. HANALE. 

AN EXCELLENT AND CHEAP 
SPARK GAP. 

A perfectly insulated spark gap with a 

1 

f/sitrd/ss 

i/ 

Rvice /o/n c/8a /%' w 
4 

Here You are Fellows! A Very Efficient 
Spark Gap Made from Parts to Be Found At 

Every Experimenter's "Joint." 

commercial appearance can be easily con- 
structed by the average experimenter. The 
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following data covers its construction: 
First obtain an oblong piece of wood for 
the base of the instrument, a cleat (the 
long type) and two of the largest binding 
posts you can purchase, the two- connector 
type. The binding posts are made fast, as 
shown (to the cleat), which is in turn made 
to rest on two small pieces of wood 1, la; 
near the bottom of the countersunk hole - 
which should be twice as wide as the cleat 
and about as deep to permit the insulating 
compound 2, to separate the heads of the 
screws holding the binding posts from the 
wood base and thereby furnish a good 
means of insulation. 

The rods may be made of copper wire of 
suitable diameter, but zinc is to be pre- 
ferred; and the hard rubber handles can 
be found amongst almost any experimen- 
ter's collection of spare parts. -Contributed 
by I. D. LUICHAN. 

COMBINATION CODE PRACTICE 
INSTRUMENT. 

Remove the gong and hammer from an 
ordinary bell. Mount an ordinary battery 
binding -post on the frame between the two 
bind posts of the bell, insulating it from 
the frame by rubber washers. The key is 
a 6-inch girder from a model engineering 
set, fitted with a knob at one end. The 
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other end is fastened to where the gong 
was, using the same hole, nut, and screw. 
This time be sure connection is made with 
the frame. 

To make the buzzer by -tone, insert a 
piece of match stick between the armature 
and the vibrator. 

All that is necessary now is to connect 
one wire from the battery to the magnet 
binding -post, and the other to the insulated 
one, which serves as the contact for the 

The Two -in -One Practice Set Gives Us An 
Instrument 
Ford Pulled On the Other 

the 
nufacturers 

t 

key. Connect the phone terminals to the 
unused post and to the vibrator point. 
Pressing the knob so that it touches the 
contact will canse the buzzer to operate. - 
Contributed by ROBERT HERTZBERG. 

IDEAS. 
Mr. Benson explains the practical opera- 

tion of his balanced receiving circuit in the 
July issue of RADIO AMATEUR NEWS. 

The lamps used should be the small min- 
iature battery; lamps, 2.8 volts. The re- 
sistance coils may be any convenient size, 
say 5 ohms; they are merely used to form 
a bridge circuit. The condenser is the 
usual blocking condenser and serves to 
prevent one lamp being short -circuited by 
the secondary of the coupler. 

Since the amount of current is so small 
three dry cells being sufficient, it is hardly 
advisable to use 110 volt supply. 

The operation of the detector is based on 
the principle of the Fessenden Barretter, 
namely, the change of resistance of a fine 
wire with variations in temperature. The 
lamp filaments should just glow when the 
bridge is balanced, any incoming signals 
will cause a current to flow in one of the 
lamps, increasing the temperature and nat- 
urally the resistance of that lamp. This 
causes an unbalancing of the bridge and a 
signal in the phones. It is not as sensitive 
as a good mineral detector but should be 
excellent for stand -by work over short dis- 
tances being sturdy, reliable and not easily 
put out of adjustment. 

New Radio Apparatus 
NEW "B" BATTERY FOR VACUUM 

TUBES 
With the advent of the vacuum tube in 

commercial and amateur "wireless" instal- 

Exposing Constructional Details of the New 
Audlon "B" Battery. 

lations, there has been created a demand for 
an inexpensive and reliable "B" battery for 
use with this device. 

To meet the demand, a storage battery 
is now being placed on the market by a 

New York manufacturer who, for a number 
of years, has made a specialty of "poten- 

tial' batteries of the lead- sulphuric acid 
type. 

The illustration shows d 40 -volt battery 
of the new type, with cover removed and 
one of the cells raised from the box. 

The elements arc of the pasted lead type, 
in "couples" of hair -pin shape, the positive 
and negative plate of a couple being placed 
in contiguous cells in a battery. The sepa- 
rator between the plates is a thin strip of 
unperforated hard rubber, the electrolytic 
action taking place around the edges of the 
separator. 

The contajners are small glass tubes or 
jars held in place in the wood box in "nest - 
ings" formed by strips of hard rubber 
strung between the sides and ends of the 
box. 

To facilitate the removal of any acid that 
may be spilled into the box as may occur 
when filling the cells with the electrolyte, 
the bottom of the box is open, as may be 

seen in the photo. 
The cells have a capacity of 0.40 ampere - 

hour, or 50 milliamperes for a continuous 
discharge of 8 hours. At lower rates of 
discharge the capacity is somewhat greater, 
in the manner characteristic of lead storage 
cells. 

To retard the evaporation of the electro- 
lyte, a few drops of paraffine oil are put 
into the cells, and as the oil forms a froth 
with the gas evolved towards the end of the 
charge, a visible indication of the charged 
condition of the battery is afforded. 

With reasonable care, the elements will 
last for several years, and, when necessary, 
can be replaced by the user with ease and at 
a small cost. 

The outside dimensions of the box of the 
40 -volt battery shown in the illustration 
are: 5A" x 3v /s" x 6" high. The weight of 

This Moderately 
Priced 

Battery Fills a Long Ft 
the battery, complete, with electrolyte, is 

lbs. 
Photo, Courtesy Marcusop, Storage Pottery Co. 

MERCURY -CUP DETECTOR 
Many times when a wireless message is 

received the point of contact on the crystal 

becomes defective, and it is essential to 
procure a new contact immediately in order 
to continue with the message. The diffi- 
culty in doing this is to be able at all 
times to keep a perfect contact under a 
constant pressure. 

The New Detector Whose Mineral is Sup - 
ported By Mercury Which At the Same Time 
Regulates the Pressure On the Mineral At 

the Point. 

In this type of detector the crystal (A) 
is floating on the mercury and is firmly 
held against the needle point at a constant 
pressure, this pressure being adjustable by 
the displacement screw (B) on side of the 
cup. When a new point of contact is nec- 
essary, a slight pressure with the point of 
a pencil on the crystal permits it to sink 
into the mercury, returning instantly, when 
released, to a new contact with the needle 
point, always remaining at a constant pres- 
sure. 

The numerous benefits derived from a 
crystal detector, which is instantly adjusta- 
ble, having at the same time a perfect con- 
tact under a constant pressure, are known 
to one well versed in the art and need no 
further explanation. 

RADIO ENGINEERS' MEETING. 
The Institute of Radio Engineers held a 

meeting on Wednesday evening, June 4, at 
the Engineering Societies' Building. New 
York City. A paper was presented on 
"Navel Aircraft Radio." by Mr, T. John- 
son, Jr., Expert Radio Aid of the Navy. 
The paper presented covered recent re- 
markable radiophone developments for 
Naval aircraft and was profusely illus- 
trated by moving pictures and slides. 
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WHAT THEY THINK 
FROM DR. DE FOREST 

My dear Mr. Gernsback:- 
I have just looked over with great in- 

terest the first copy of RADIO AMATEUR 
NEWS. I had expected to find it in the 
same bright, clean -cut, and attractive form 
which has characterized the "Electrical Ex- 
perimenter," and must say that its appear- 
ance exceeds my expectation. It is certain- 
ly in every way creditable to its editorial 
staff, and to the large and growing field of 
endeavor which it is designed to survey. 

I can only hope that succeeding numbers 
will be equal to the standard which this 
first one has set, and that it will achieve in 
every way the success it so well deserves. 

Very sincerely yours, 
LEE DE FOREST. 

New York, June 9, sm. 

FROM DR. LOUIS COHEN. 
LOUIS COHEN, Ph.D. 

Consulting Engineer 
Washington, D. C. 

Dear Mr. Gernsback:- 
1 have examined with considerable inter- 

est the copy of R. A. N. which you were 
good enough to send me. It is certainly a 
splendid publication containing valuable in- 
formation and suggestions on radio mat- 
ters; 1 am sure it will be useful to the en- 
gineer as well as the amateur. I trust this 
new publication will serve -to stimulate still 
further+ the interest of the amateurs in the 
rapidly growing radio art. 

Wishing you best success, 
Sincerely yours, 

LOUIS COHEN. 
Washington, June 14, 1919. 

FROM THE DESERT. 
Dear Mr. Gernsback:- 

Herewith my subscription for RADIO 
AMATEUR NEWS. Hurrah! Hurrah! Hur- 
rah! Just what we need, and right in line. 
May you reach your most sanguine expecta- 
tions regarding this new venture. I feel 
confident the boys will hail it with delight. 
Success surely awaits all its issues. 

Very sincerely, 
J. B. ELLIS, 

Rancho de Casa Loma. 
Cochise, Arizona, May 27, rgrg. 

BOUND TO MAKE A HIT! 
Dear Mr. H. Gernsback:- 

Your first issue of RADIO AMATEUR NEWS 
leaves nothing to be desired, and I feel cer- 
tain that the magazine is bound to make a 
"hit" with wireless men. All the members 
of the school to which I belong have signi- 
fied their intention of becoming subscrib- 
ers and I am now getting up a list which 
i shall forward you in due course. Every- 
one seems very much impressed with the 
general "get up" of the journal, and all are 
looking forward to the next issue, with 
eagerness, impatience and anxiety. 

Wishing the RADIO AMATEUR NEWS every 
success, I am Dear Sir 

Yours Faithfully, 
GEORGE A. TELLES. 

New York City, July 12, 1919 

FROM AN OLD -TIMER. 
Say, Gernsback:- 

Go to it, old top. Plenty room at top. 
Can I help a littler Here's a roo -to -r shot 
R. A. News will fit in fine. Wish you suc- 
cess. Give us some dope real quick about 
amateur wireless telephones. 

Yours, 
OLD 9 X. E. 

(W. H. KIRWAN.) 
Davenport, Ia., July 1, 1919. 

FROM THE U. S. RADIO 
INSPECTOR. 

DEPARTMENT OF COMMERCE 
RADIO SERVICE 

Mr. H. Gernsback, 
Sir: - 

I have your letter of June 7th, also copy 
of the first issue of RADIO AMATEUR NEWS 
for which accept my sincere thanks. 

We have many men inquiring in this 
office as to which is the best strictly radio 
publication and I believe the RADIO AMA- 
TEUR NEWS fills a long felt want. 

Many frequently wish for the days of 
MODERN ELEcrRICs, as that magazine 
seemed to appeal to the boys due to the 
numerous hook -ups, etc. 

I passed the copy of RADIO AMATEUR 
NEWS around the East Side Y. M. C. A. 
on Monday evening for the radio students 
to examine, and on Wednesday night noted 
quite a few copies about. 

The .._. and 
magazines do not appeal to the 

average man who is interested in radio 
like the new publication, due to the fact that 
it is not a publication for amateurs only 
and it contains suggestions that are well 
worth being considered by all men in the 
radio gaine. 

Many are interested in large stations such 
as Arlington, Cape. Cod, Eiffel Tower, etc., 
also various types of commercial sets such 
as Marconi Panel, Poulsen, Telefunken, 
Kilbourne & Clark, E. J. Simon, etc., and 
articles along these lines would make the 
magazine a tremendous success. 

Wishing you success with your new mag- 
azine, I am, 

Respectfully, 
CHARLES D. GUTHRIE. 

U. S. Radio Inspector. 
New York, N. Y., June 12, 1919. 

HE WANTS IT WEEKLY. 
Dear Mr. Gernsback:- 

The announcement of your new maga- 
zine, the RADIO AMATEUR NEWS, received 
to -day, and I wish to heartily congratulate 
you upon its publication. That may not 
mean so much to you, but I am sure that 
everyone who received that announcement 
felt the same way about it, if he is at all interested in wireless, altho they may not 
all take the trouble to tell you about it. 

Have read the "Modern Electrics" since it was a thin yellow- covered paper and have 
now every copy of the "Electrical Experi- 
menter," and I am looking forward to hav- 
ing a complete file of the new publication. (Find subscription blank and check en- closed.) 

The main trouble with most technical pa- 
pers is that they try to cover too much ground and contain too much that is far be- yond the lay reader. The new magazine 
will, I am sure, remedy this and make as near a perfect magazine as it is possible to print. Am only sorry to hear that the 
RADIO AMATEUR NEWS is to be monthly in- stead of weekly, for I know that it will be just as interesting as the "E. E.," and that 
did not come half often enough. 

Hope you will run the Construction, 
How -to- Make -It and similar departments 
as usual. 

Wishing you and "R. A. N." all success, 
Yours truly, 

JAMES W. LOWRY. 
Uniondale, Pa., May 27, mg. 

OF iT 
FROM DR. J. HARRIS ROGERS. 

Dear Mr. Gernsback:- 
I have just read the first issue of RADIO 

AMATEUR NEWS and hasten to express the sincere gratification I feel. From cover 
to cover it is pregnant with news that will interest not only every amateur but every 
scientist as well -it more than gratifies my 
every anticipation. 

Again congratulating you as well as the 
scientific world upon your latest achieve- 
ment and wishing you success and pros- 
perity in your splendid work, particularly 
for amateurs in the radio art. With cor- 
dial good wishes, I remain, 

Very truly yours, 
1. HARRIS ROGERS. 

Hyattsville, Md., June 12, 1919. 

FROM SAMUEL COHEN 
My dear Mr. Gernsback:- 

I am in receipt of the first copy of your 
newly created RADIO AMATEUR NEWS and I take this opportunity of congratulating 
you on the wonderful effort you have made 
in bringing out a much needed radio mag- 
azine for the amateur. 

Every page of the first copy of the new 
magazine was of great interest to me and 
I certainly believe that the same attention 
has been given it by others who have had 
the opportunity of looking over this mag- 
asine. 

1 trust that the coming issues will contain 
material just as interesting as the first, and 
can assure you that the magazine will take 
a great leap in the radio field. 

Wishing you the greatest success in mak- 
ing the RADIO AMATEUR NEWS the leading 
radio magazine, I am, 

Very sincerely yours, 
SAMUEL COHEN, 

Chief Engineer. 
New York, June 16,. 1919. 

"THE MOST COMPLETE 
MAGAZINE" 

My dear Mr. H. Gernsback, 
Dear Sir: - 

The writer considers it a privilege to ex- 
press to you his appreciation of your new 
publication. It is without doubt the most 
complete magazine that has ever been de- 
voted to any single subject. To read it 
would fire even a foe of the Wireless Ama- 
teur to high ideals of science and invention. 

The naine RADIO NEWS seems to me to be 
the only appropriate title for the magazine 
as a very large number of the most ardent 
readers of its columns will be men who earn 
their daily bread from wireless operating 
or radio engineering. I am certain that a 
magazine bearing such a non -professional 
title as RADIO AMATEUR NEWS would look 
on the desk of a radio designer or engineer 
rather out of place. 

Please accept my best wishes for con- 
tinued success. 

Very truly yours, 
J. STANLEY BROWN. 

Ménominee, Mich., July 7, 1919. 

"DELIGHTED" 
Dear Mr. Gernsback:- 

1 am certainly delighted with your new 
magazine and am sure that the Phenix, 
Radio Amateur, as it arises from the ashes 
of War Restriction, will grasp at R. A. N. 
as its elevating vehicle. 

Your firm belief in the coming popularity 
of radiophone communication among ama- 
leurs is encouraging to me as I think along 
the same lines. All it needs is publicity. 

Yours very truly, 
FRANCIS R. PRAY, 

Somerville, Mass., July 5, 1919. 
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Therrnionic Repeater 
(No. 14,572, issued to Alexander 

McLean Nicholson.) 
It has been found that the closer 

the input electrode and the cathode 
are brought together, the stronger 
the electric field and the more effi- 
cient the control of the thermionic 
current. This is true whether the 
repeater be one, say of the audion 
type, having a high- voltage output or 
one having a high- current output. 
The bringing of these two elements 
into as close relation to each other 
as possible without permitting them 
to contact electrically is brought 
about in accordance with the persent 
invention, by arranging them onoV- 
posite sides of, and perferably touch- 
ing the opposing surfaces of a di- 
electric film. Furthermore, the in- 
terposed film is greatly beneficial in 
that it enables the amplifying effi- 
ciency of the audion to be increased 
by permitting the input electrode to 
be insulatively supported in exceed - 
ingly close relationship to the cath- 
ode. It has also been found that in 
the blgb- current output auction, it is 
desirable that the cathode present a 

large active area and that the input 
electrode present minimum obstruc- 
tion between the cathode and the 
output electrode. These desirable 
features may best be obtained by.en- 
twining the two elements as by wind- 
ing a filament directly about the in- 
put electrode. The Input electrode 
preferably consists of one or more 

wires having an insulating coating, 
and the insulating coating preferably 
consists of a thin film of nickelous 
oxid, such coating having been found 
in practice to be a rood dielectric 
for the purposes of this invention. 

Submerged Submarine Telegraphy 
(No. 1,303.729, 

Rogedstj James Har- 
ris 

to his invention it was 
not possible to transmit or receive 
wireless telegraph signals when the 
submarine was submerged. It is the 
object of this invention to provide 
such a means. 

A thoroughly insulated cable is 
employed for the antenna, which is 
strung lengthwise from the conning 
tower to either end of the vessel or 
both. 

New Electron -Valve 
(No. 1,291,441. issued to Harold P. 

Donle.) 
This new form of valve is said to 

increase the efficiency of sensitive- 
ness over all ordinary valves, also 
this type is more durable and less 

i complicated in structure than those 
brought out heretofore. It essen- 

tially consists of a glass chamber interfering, tubes. The object of 
wherein an incandescent filament is this invention is for marine work, 

but it has many other uses. 

Radio Signalling System 
(No. 1,303,730, issued to James Isar - 

ris Rogers.) 
This pertains to underground re- 

ception employing the Rogers sys- 
tem as a collecting means. 

The wires are encased in iron 
pipe, the "sheath" of which is 
caused to be broken every twenty 
or acore feet by suitably arranged 
insulating. connecting tubes which lit 
snugly over the outer surface of the 

111111- - - - -- dill I -óY iron pipe. 

mounted within the bulb and a con- 
ductor surrounding the filament. On 
the outside of the bulb on the glass 
surface is mounted a conductor of a c.swwo mcamsaaa 
material that does not polarize when T ® 
in contact with warm glass. It op- --t ft T I 

crates on the principle of what is 
believed to be a new effect, viz., elee- Greater reduction of static inter - 

trolytic conduction in a hot dielectric. forenec is claimed and longer wires 
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DEPARTMENT OF COMMERCE 
RADIO SERVICE 

The Radio League of America. Office of Inspector 
New York City 

Slr: July 19. 1919 

Replying to your letter of Inquiry of July 17th regarding amateur radio opera 

definite 
amateur 

nformations as to hen 
allowed to 

to on which these stations may re- 
open for transmission, and I have no way of predicting the probable date. 

license either for the station or operator. 
receive, 

In 
but 

this distrl t we 
does 

have suspended 
the licensing of amateur operators because of the great eat number of commercial 
operators requiring examination for license. and it is impossible to examine 
amateur operators with the present limited force of the Radio Service In 

New York. 
When authority is received to again permit transmission by amateur stations 

this Information will be furnished to you and other radio publications for dis- 
semination among the amateurs, and amateurs can communicate with this office 
after that date with regard to their station and operator licenses. 

Respectfully, 
(Signed) L. R. KRUMM, 

Chief Radio inspector. 

Sound Interference Derrce 
(No. 1,301,035, issued to J. A. Bur- 

gess and G. B. Hutchings.) 
By means of this device it be- 

comes possible to select any one 
sound from composite sounds by in- 
terference. The undesired sounds 
are sifted out by causing them to 
interfere with themselves. and the 
desired one made audible by suitably 
arranged resonators. The device 
comprises a group of connected tubes 
termed "interference tubes" of dif- 
ferent lengths, which are also vari- 
able in respect to their individual 
maximum length. When suitably 
adjusted and a plurality of sounds 
are passing, eaech of the undesired 
sounds are caused to interfere with 
themselves and are thereby silenced, 
permitting to pass only that sound 
which is desired to he heard, which 
of course is of a different harmonic 
from any of those cancelled by the 

Et) 

can be employed, thereby increasing 
the signal strength from long wave 
transmitters and at the same time 
preventing the reappearance of the 
statics as is the case with unsheathed 
buried wires. 

Wireless Signaling Apparatus 
(No. 1,289.981 

' 
issued to Roy A. 

Weagant.) 
A vacuum valve which is a slight 

improvement on the well known 
Fleming valve and does not offer any 
startling innovation with regard to 
the common form of tube of this 
character. It consists essentially of 
a glass bulb containing a filament 
which is heated by an external bat- 
tery and a plate sealed in horizon- 
tally over the filament. On the out- 
side of the bulb there is a capacity 
area of metal such as copper, electro- 
plated on the exterior surface of the 
valve chamber, and its outer mem- 
ber is fixed in such a position that 
its surface area is in parallel with 
respect to the path of the electrons 
within the vacuum chamber moving 
from the hot element at one end to- 
ward the cold element at the other 
end. This type of valve was origin- 
ally evolved by Deforest, also by 
Moorehead. the latter placing this 
device on the market. 

Llectric Discharge Controlling 
Deuce 
(No. 1,289,823, issued to Irving 

Langmuir.) 
This device which consists of a 

lamp form is essentially used to re- 
place many complicated circuits re- 
quiring relays, etc., for controlling 
large amounts of energy. For ex- 
ample, the small variable current of 
a transmitter is unable to directly 
control and vary a powerful oscillat- 
ing circuit. It consists of a glass 
bulb containing a body of easily 
vaporizable material, such as mer- 
cury constituting the cathode. The 
anodes consist of graphite, tungsten 
or other highly, refractory material. 

The current Is introduced in the 
usual manner thru sealed end wires, 
and above one of the cathodes is 
provided an anode from which an 
arc is constantly running to this 
cathode, the arc being controlled by 
an external device. The main fea- 

: J!1 / 

ture of the device is a method of 
varying and alternating currents in 
accordance with variations of an- 
other electric circuit which im- 
pressesthe current to be varied on 
the ionized are path in the gas. A 
means for utilizing rectified wave 
impulses for the transmission of 
signals. 

Modulating System for Wireless 
Telegraphy 

(No. 1,304,188, issued to David G. 
McCaa.) 

As a result of this invention the 
microphone transmitter is called on 
to modulate current values materially 
less than has been the necessity 
hitherto. A microphone with suit- 

= ably arranged auxiliary circuits. 
= when spoken into, causes the radi- 

ated energy from the generating 
system to increase materially. An 
antenna current of 10 amperes has 
been modulated when a current of 
one and one-half amperes was pres- 
ent and modulated in the microphone 
circuit. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


84 RADIO AMATEUR NEWS August, 1919 

jvJJfT' 10-KPi0We 
conducted w, the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit ` of all, but we can only publish such matter of sufficient Interest to all. 

1. This Department cannot answer more than three questions for each correspondent. 
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter. 
3. Sketches, diagrams, etc., must be on separate sheets. This Department does not answer questions by mail free of charge. 4. Our Editors will be glad to answer any letter at the rate of 25c for each question. It, however, questions entail considerable research work, intricate calculations. patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge. 
You will ,lo the Editors a personal favor if you make your letter as brief as possible. 

TUNING QUALITIES OF SHUNT 
CONDENSER. 

(20) J. M. Berner, Mt. Washington, 
Pa., asks : 

Q. 1. Why is it that at times the vari- 
able condenser which I have shunted across 
the primary of my loose coupler fails to 
furnish any tuning qualities; can it be an 
open circuit in my receiving primary or 
in the condenser? 

A. 1. The trouble you experienced with 
your shunt variable condenser to the pri- 
mary has been a mystery to some of the 
uninitiated and from the following you will 
readily understand the cause. It is pos- 
sible that the condenser circuit has an open- 
ing in it, but it would not be possible to 
receive signals were the primary at fault. 
There is a very curious phenomenon which 
presents itself in the tuning of the primary 
circuit when employing a variable shunt 
capacity. At times this condenser and the 
primary inductance act as two separate cir- 
cuits in parallel and in which case the con- 
denser robs energy from the primary and 
while the tuning qualities of the primary 
circuit is as critical as usual, it will be found 
that the condenser variations have a very 
small effect upon the circuit as a whole 
under these circumstances. It is always 
best to employ an inductance in the form 
of a loading antenna coil to increase the 
wavelength of the primary circuit beyond 
the range of the primary windings. 

ROGERS UNDERGROUND FOR 
AMATEURS. 

(21) Arthur Sarah, Omaha, Neb., in- 
quires: 

Q. 1. Is there any system which permits 
the amateur to make use of the under- 
ground Rogers system, that is, one which 
is within the limits of the average ama- 
teur's back yard? 

A. 1. At the present time there is no 
method which permits the amateur in a 
cramped location to make use of the highly 
effective Rogers system, but in a forth- 
coming edition of RADIO AMATEUR NEWS, 
the issue of which will be announced some- 
time previous to its appearance we will fur- 

Connections for Cohen's Receiver in Con. 
Junction with Audron Circuits. 

nish you with some exceptionally interesting 
data in connection with Amateur Under- 
ground Reception. For the present it might 
he mentioned that you can make use of the 
large coils described in the July issue of 

this magazine by Major Charles A. Culver. 
Q. 2. What other apparatus is neces- 

sary for me to have in order to employ the 
receiving circuit designed by Dr. Cohen if 
I have in my possession at the present time 
two double slide E. I. Co. ,(small) tuners; 
also please furnish connection of the cir- 
cuits. 

A. 2. It will be necessary for you to 
purchase two small variable condensers of 
.0004 mf. for the capacity coupling; two 
variable condensers measuring .001 which 
are shunted across the primary and sec- 
ondary inductances of the receiver respec- 
tively. Your double slide tuners will be 

Radio Articles in August 
Issue 

Electrical Experimenter 
Radioplanes Watch Forests and 

Ranches 
Airplane Antenna Reels, 

By Lester F. Ryan 
How I Invented the Crystal Detector, 

By Greenleaf Whittier Pickard 
A Review of Radio Telephony, 
American Radio -Telephone Appa- 

ratus 
Concentrated or Loop Aerials, 

By Prof. Lloyd M. Knoll, A.M. 
To War On an American Destroyer, 

By A. H. Whedon 

well suited for the inductances shown in 
the diagram. Two connections are fur- 
nished as you did not state whether you 
were going to employ the receiver in con- 
nection with crystal detectors or an audion 
circuit. In the latter it will be necessary 
for you to construct a small tickler coil 
and place it in inductive relation with the 
tuner employed as the secondary induc- 
tance. A 1 mf. condenser is shunted across 
the "B" batteries proper and a variable 
condenser shunted across the telephone re- 
ceivers having a capacity of .001 mf. 

VARIABLE CONDENSER CON- 
STRUCTION. 

(22) John Pace, Chicago, Ill., wants to 
know: 

Q. 1. Is it possible to construct a vari- 
able condenser of the rotary type without 
making use of metal plates. If so, please 
give dimensions and material necessary to 
construct an efficient condenser. 

A. 1. It is quite feasible to construct a 
good variable condenser without adhering 

to the metal plate method. It is only nec- 
essary to get some good stiff cardboard 
about 1/16" thick such as employed by 
laundries to maintain shirts in a neat ap- 
pearance until delivered to their customers, 
and cut from this cardboard semi- circular 
and square pieces just as you would from 
the metal. The tin foil is made fast to 
the cardboard cut by applying a good qual- 
ity of shellac. The number of plates and 
sizes are left to the constructor as they 
may or may not be cut similar to any of 
the standard condensers on the market. 
10c type phonograph records can be used 
equally well. 

Q. 2. What chemicals are employed in 
making a fluoroscope screen for X -ray 
work 

A. 2. Several chemical preparations are 
used for this purpose, particularly sulphide 
of zinc, tungstate of calcium, platino- 
barium- cyanide. The latter is the most 
used, giving excellent results, but is rather 
expensive. 

HOOK -UP. 
(23) Alex Martin, Austin, Texas, asks: 
Q. 1. The hook -up for the following 

instruments: One 2,800 -Meter loading coil; 
one loose coupler, 1,500 meters; two 43- 
plate variable condensers, one audio -tron 
detector bulb, one fixed condenser, one pair 
of 2,000 -ohm phones, one galena detector, 
and all necessary switches for changing 
from one detector to another. 

A. 1. Complete connections of such an 
arrangement are given in the diagram 
shown. One D.P.D.T. switch is employed. 

Q. 2. Would it be more advisable to 
have a smaller variable condenser in place 
of one of the 43 -plate condensers? Please 
advise me as to the right size condenser. 

A. 2. This depends upon what purpose 
you intend to use the condenser for; if it 
is to be employed as a shunt to either the 
primary or secondary inductance, the con- 
denser mentioned will be well suited for 
that purpose. However, if you desire to 

Connections for Cohen's Receiver In Con - 
Junction with Crystals. 

place the condenser in the grid circuit of 
an audion it will be necessary to have a 
condenser of much smaller capacity. Of 
course the one in question will do, but it 
will be a waste of material and money, as 
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it will be found that only a small portion 
of the condenser will be employed at any 
one time, whereas for the first -mentioned 
purposes the condenser will serve the pur- 
pose admirably well. 

Q. 3. Also whether the two condensers 
in each circuit would be of more benefit? 

A. 3. It is not necessary to use two con- 
densers. You will notice in the drawing 
that one condenser will suffice in respect to 
secondary shunting condenser. 

WAVELENGTHS. 
(24) H. R. Baglou, Los Angeles, Cal., 

desires to know: 
Q. 1. The wavelength of the largest un- 

damped wireless station in the world and 
its location. 

A. 1. There are at the present time so 
many new stations working on long wave- 
lengths which sprung up during the war 
that it cannot be stated authoritatively 
which station employs the longest wave- 
length, but for your information a few of 
the long -wave transmitters are mentioned: 
Annapolis, Md., 17,000 meters, probably one 
of the longest; Belmar, New Brunswick, 
13,000 meters. 

ANTENNA MEASUREMENTS. 
(25) Albert Toth, New York, asks sev- 

eral questions about antenna: 
A. 1. After a careful study of the ar- 

rangements submitted it can be stated that 
for such small antenna as employed it mat- 
ters not in what manner the wires are con- 
nected. Of course, as the antenna increases 
in size an antenna connected as shown in 
your first drawing would form a large 
loop which would give very favorable re- 
sults under varying conditions. For trans- 
mitting on short wavelengths this is a very 
good arrangement, but for reception better 
results will be experienced by making use 
of the arrangement shown in figure 3 of 
your letter. 

Q. 2. What is the natural wavelength 
of an antenna composed of two strands 90 
feet long spaced 5 feet apart and a lead -in 
running to a third story about 50 feet long? 
The antenna is six stories high. 

A. 2. Without knowing the exact height 
of each story of the building mentioned it 
is a difficult matter to find the height of 
your antenna; however, if the antenna is 
as we calculate (approximately 70' high), 
then the natural period of such an arrange- 
ment is 150 meters. 

Q. 3. Please furnish me with the name 
of a good book treating on antenna con- 
struction. 

A. 3. For the nominal sum of twenty - 
five cents you can purchase from The Ex- 
perimenter Publishing Company, 233 Fulton 
Street, New York, publishers of this maga- 
zine, a book entitled "How. to Make Wire- 
less Receiving Apparatus," which contains 
a lengthy article on antenna construction. 

SUBTERRANEAN RECEPTION. 
(26) Morgan Davis, Philadelphia, Pa., 

asks several questions in regard to the 
Rogers underground antenna system of re- 
ceiving: 

Q. 1. What is the proper length of wire 
to use for short wave reception? 

A. 1. The proper length of wire depends 
entirely upon the capacity to earth per unit 
length; therefore it can be readily under- 
stood that the smaller the thickness of in- 
sulation the shorter the length of wire re- 
quired fqr a certain wavelength. The op- 
timum length depends on the foregoing: 
for instance, it was found that No. 12 
rubber -covered wire gave double the ca- 
pacity to earth value as was bad with 
Packard cable; therefore it was necessary 
to employ just twice the amount of the 
latter. For 600 meters 125 feet were found 
to be the optimum length, and the Packard 
cable required 250 feet. 

RADIO AMATEUR NEWS 

Q. 2. Does it matter whether the wires 
are grounded slightly? 

A. 2. Very strong signals have been re- 
ceived with bare wires laid in the soil, but 
naturally the static ratio is higher in re- 
spect to 'the signal strength as compared 
to insulated wires. When the optimum 
length of an underground wire is found, a 
slight ground will greatly effect the system 
as a whole, but if the wire has not been 
measured for optimum length no serious 
disturbance will be experienced. 

RADIO ENGINEER. 
(27) H. T. Patterson, Mobile, Ala., de- 

sires to know the training necessary to be- 
comes a radio engineer. 

A. 1. To become a first -class radio engi- 
neer, worthy of the name, it is necessary to 
have a complete knowledge of mathematics 
and more or less information on general 
electrical subjects. The best thing to do is 
to take a course in electrical engineering at 
some college or university, and after grad- 
uating from same to take post -graduate 
work of about two years in some school 
that teaches radio telegraphy. 

LICENSE. 
(28) R. H. Chambers, Galveston, Texas, 

requires information on the necessity of 
obtaining a license for wireless apparatus. 

A. In answering this we can do no 
more than quote the law on this point, 
which states that no person, company or 
corporation shall use apparatus "for the 
transmission of radiograms or signals, the 
effect of which extends beyond the jurisdic- 

Double Pole, Double Throw Switch Permits Mineral Or Audion Circuits to Be Employed. 

tion of the State or Territory in which the 
same are made, or where interference 
would be caused thereby, with the receipt 
of messages or signals from beyond the 
jurisdiction of the said State or Territory, 
except under and in accordance with a li- 
cense, revocable for cause, in that behalf 
granted by the Secretary of Commerce and 
Labor upon application therefor. No li- 
cense is required foi receiving wireless 
messages. 

TRANSFORMER INFORMATION 
AND CONDENSERS. 

(29) P. Viosca, San Francisco, Cal., 
desires to know : 1. Which type of trans- 
former is used most in wireless work? 2. 
A formula for calculating the capacity of 
condenser for any transformer with a given 
secondary voltage, etc.? 

A. 1. Closed core transformers are used 
almost exclusively at the present time, be- 
cause they have the highest efficiency and 
the arching at the gap is prevented by ro- 
tary or quenched gaps. Open core trans- 
formers were used extensively at one time, 
but they were required, due to the fact that 
the science had not progrssed to the point 
of using the rotary gap, and as open core 
transformers have a very sharp peak in 
their secondary wave form, they gave bet- 
ter results with the 'straight gap formerly 
in vogue. 

A. 2. \Ve give you herewith formula for 
calculating the necessary condenser capacity 
for any transformer with a given secondary 
voltage, etc.: 

K.W. X 10" 
C= 

f X Sec. Volts 
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In this formula, sec. volts is the second- 
ary voltage of transformer ; £ is the fre- 
quency of the primary current of same; C 
is the capacity in the micro -farads, and 
K.W. is the kilowatt rating of the trans- 
former. 

POULSEN TIKKER AND AERIAL 
CONSTRUCTION. 

(30) J. F. Wells, St. Louis, Mo., asks 
for information on : 1. The Goldschmidt 
tone wheel and Poulsen tikker. 2. Which is 
the best way to connect an aerial, to leave 
the free ends of the strands open or to 
connect them together? 

A. 1. You probably would do best to 
experiment with a "tikker" of the Poulsen 
type as described in the April (1915) issue 
of The Electrical Experimenter on page 
228 thereof. When the Goldschmidt tone 
wheel is employed, no other detector is util- 
ized, as you mention. 

A. 2. It has come in practice to consider 
a wire grid aerial of the "L" or "T" type 
as simply a large capacity condenser and 
hence will be seen the idea involved in cross 
connecting the free ends of such aerials. 
In other words, they simply act as a large 
metallic spread which comprise a Ifew 
wires spaced several feet apart, and it has 
been found that this gives practically the 
same effect as if the aerial were made of a 
broad metal sheet. 

TRANSFORMER DESIGN. 
(31) Lewis Hammer, Boston, Mass., 

asks several questions regarding trans- 
former construction for wireless purposes, 
particularly the action of the magnetic leak- 
age type. 

A. 1. A transformer will work quite 
efficiently indeed in this manner, provided 
a variation in the output is controlled by 
adjusting the amount of primary induc- 
tance used. 

The one -quarter kilowatt wireless trans- 
former to be used under the requirements 
of the radio law, now in effect and specify- 
ing 200 meters wavelength, should yield 
12,000 to 20,000 volts preferably. This is 
necessary, owing to the very small con- 
denser capacity, which is allowable in the 
oscillatory circuit, when 200 meters wave- 
length is to be adhered to, and also in due 
consideration of the inductance which must 
be used in the circuit. 

You may have as many taps in the pri- 
mary winding of your transformer as de- 
sired; but, of course, it is not well to take 
taps from such a small number of turns 
that it will cause fuses to be blown, when 
the transformer is hooked up across the 
circuit. 

RADIO PHENOMENA. 
(32) P. F. Thomasson, Tampa, Fla., 

desires to know : 1. Why it is that the color 
of his spark gap changes from blue -white 
to a yellowish hue when the aerial is dis- 
connected from same? 2. An explanation 
of why a 220 -volt, 75 -k.w. alternator has 
the effect of attracting a 25 -watt lamp sus- 
pended three feet above it. The latter be- 
ing equipped with a tin shade. 

A. 1. When the aerial is connected to 
your spark gap it acts as a capacity and 
increases the intensity of the discharge, but 
when the aerial is disconnected this capa- 
city is removed and the current merely 
arcs in the gap. 

A. 2. The large generator, having a 
powerful magnetic field, will no doubt at- 
tract the lamp, duo to the tin shade on 
sanie, but as the current also sets tip a 
magnetic field around the Iainp when it 
tlows through the filament this may also 
be a factor in the ;attraction of the Limp. 
Magnetism might be srt in the tin lade. 

also, by induction currents flowing around 
it. 
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SPARK COILS AS OPEN CORE 
TRANSFORMERS 

(33) M. B. Sawell, Detroit, Mich., 
writes us, asking several questions: 1. 
Why it is that he can obtain a spark from 
the secondary of his inductive coil when 
same is connected direct to the 110 -volt, 
alternating current mains and vibrator is 
screwed up tight? 2. Why it is that a small 
condenser connected across the 'phones has 
the effect of cutting out the signals? 3. 
What effect the wide spacing of his aerial 
wires will have on receiving range, and if 
the addition of more wires will increase 
the range? 

A. 1. When a spark coil is connected di- 
rect to the 110 -volt, alternating current 
mains and the vibrator is screwed up tight 
the coil will operate as an open core trans- 
former; but it will be very inefficient, due 
to the fact that it is not properly designed 
for such work. 

A. 2. The condenser connected across 
the 'phones should be in series with a 
switch, which will enable you to cut out the 
instrument wider certain conditions. 

A. 3. It will be of no advantage to add 
three or more wires to your aerial, for it 
should give very good results as it is, and 
the addition of more wire will not merely 
lower the inductance, but will increase the 
capacity also and the gain thereby will be 
very little. 

LIGHTING SWITCH 
(34.) Edward McLaughlin, New York 

City, desires information: 
Q. 1. On the outside of my window I 

have a 100 ampere lighting switch. When 
the apparatus is not in use this switch con- 
nects the aerial to the ground; well, for the 
ground connection from the switch I have 
learned that a No. 4 B. & S. gauge is neces- 
sary. but instead of having No. 4 I have a 
25 -foot length of No. 16 fixture wire run- 
ning on the inside of the house to a water - 
pipe. I want to know if it is against the 
fire regulations to have such a small wire 
as No. 16, or must I replace it with a No. 4? 

A. 1. You should employ the larger size 
wire for grounding your antenna. If you 
do not care to purchase at No. 4 solid cop- 
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per wire, the equivalent will be the result 
of making a stranded cable employing 16 
No. 16 wires, a total area in circular mills 
of 41,328, that of No. 4 being 41,740 c. m. 

NO ANTENNA NEEDED 
(35) T. J. M. Daly, Little Rock, Ark., 

submits what he thinks a new receiving 
system and asks our opinion. 

Q. 1. I have found that it is not neces- 
sary to make use of an antenna employing 
the circuits shown in my letter. Very 
sharp tuning results from its adoption. 
Another peculiar feature of this circuit is 
that very sharp tuning is not had on the 
primary windings, reducing or increasing 
20 or 30 turns does not show any material 
change. But very sharp tuning is had on 
the secondary circuits. What do you think 
of such a system, and how do you account 
for it working like it does? 

A. 1. Before going into details, if you 
will refer to the front pages of this issue 
you will thoroughly understand the func- 
tion of such a circuit as described "Is the 
Antenna Doomed ?" And the effects you 
noted were evident thruout the tests which 
the writer of that article described similar 
to yours. 

It is not necessary to employ an antenna 
with the present -day audion circuits. Nat- 
urally, the tuning of the primary is not 
sharp, owing to the fact that up to a cer- 
tain length of an ordinary antenna (of 
which the coil is replacing) there would 
hardly be any effect noticeable. Again, the 
sharpness of tuning experienced with the 
secondary was due to the fact that it was 
directly in the receiving circuit, and any 
minute change therein changed the con- 
stants of the whole circuit, which ordinarily 
require other adjustments to be made in 
order to bring the circuit to resonance. 
You will recall from the article mentioned 
of in this issue that only the secondary 
coil was employed, and the extremely small 
dimensions of the coil could not have had 
anything to do with the collection of the 
passing waves. 

Q. 2. Does the circuit shown infringe 
on any patents already granted? 

A. 2. Yes, it matters not whether you 
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employ a "tickler coil," as it is termed, in 
inductive relation with the primary or sec- 
ondary, it accomplishes the same results 
in respect to regeneration. 

A. 3. The method of constructing the 
tuner while new has practically no advan- 
tages over the present types. 

Q36- 

ry 

¿ 
\ 

Hookup for Crystal Detector, ose- Coupler 
ndensers and PhoneLos. 

BED SPRING AERIAL 
(36.) Emanuel Nyman, New York City, 

asks: 
Q: 1. In using a bed spring for' an aerial 

does the bed have to be insulated from the 
floor? If so, how? 

A. 1. The bed must be insulated from 
the floor for most efficient results, and most 
iron or brass beds are really insulated by 
the "rollers or wheels. ". However, if this 
is not the case you can easily make use of 
a piece of insulating material under each 
foot, such as rubber, fiber, etc., or even a 
magazine. 

Q. 2. What would be a good hookup 
for the following instruments: Electro- 
loose coupler, galena detector, fixed varia- 
ble condenser 2,000 -ohm phones? 

A. 2. Connections are furnished in the 
drawing. 

A. 3. With the antenna described and 
the above instruments your radius wotild 
be about 1,000 miles under favorable con- 
ditions. 

The R -34 Radio Equipment 

stable aircraft radio communication. 
The receiving set consists of a late de- 

sign regenerative type and in conjunction 
with a two -step amplifier. Clifden was re- 
ceived for the entire voyage, this being the 
station designated to broadcast messages, 
weather, and other valuable data to the 
R -34. 

In order to provide radio -telephone com- 
munication with the R -34 at Roosevelt 
Field, the station shown in the photo was 
specially erected by the Navy under Lieut. 
Horn USNRF. The tower measured ap- 
proximately sixty feet in height and sup- 
ported for an antenna two wires two hun- 
dred feet in length stretched in a north- 
west and southwesterly direction. A 250 
watt Marconi Seaplane telephone trans- 
mitter and receiver was installed and the 
operators of the R -34 reported picking up 
this transmitter four hundred miles dis- 
tant, which also demonstrates the selectiv- 
ity and sensitiveness of the big ship's re- 
ceiving apparatus. Lieut. Durrant explained 
that while exceptionally long ranges were 
covered, but one other phenomena of in- 
terest was experienced. He states that 
while experiencing very heavy static at a 
height of 8,000 feet (surrounded by clouds) 
and that as the ship was ascending to 9,000 
feet between the two layers of clouds, 
which was very clear, no static was per - 
ceptable. Upon reaching the 9,000 -foot 
height the static reappeared in its same 
strength as was had at the 8,000 -foot posi- 
tion. (Here too the ship was surrounded 

(Continued frort page 54) 

Radio Station At Roosevelt Field, N. Y. 
Constructed for the Special Purpose of Corn 

municating with the R.34. 

by heavy clouds.) This is a very peculiar 
phenomena and may have been due to the 
neutralization of the static between the two 
clouds which was therefore not perceptable 
in the receivers of the R -34's radio set. 
He also explained that while he is con- 
siderably interested in the direction finder 
problem -that at present the vessel had not 
been installed with this type of apparatus; 
but in the near future on one of its pre - 
ceeding voyages he expects to be in a posi- 
tion to inform the master of the vessel his 
exact location every half hour ; based on 
prearranged transmitted signals from Clif- 
den and another station situated in this 
country. He is very much in favor of 
Amateur Operation and claims it would 
burst any amateur's heart with joy if he 
could take one trip on the R -34 as radio 
operator and we fairly agree with him. 

CORRECTION NOTICE 
Referring to article, "A New High -Note 

Shunt Radio Buzzer," in the July issue of 
RADIO AMATEUR NEWS, we desire to state 
that Mr. E. Schwartz is the patentee of the 
New High -Note Buzzer. 

MONEY FOR YOUR ARTICLES 
We want good, live radio articles. For 

these the highest prices will be paid by us. 
Articles with snappy illustrations are par- 
ticularly desirable. One cent a word for 
all accepted articles. 
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Is the Antenna Doomed 
(Continued from page 66) 

side of the usual audion circuit, and signals 
were received with good audibilities from 
ships reporting their distance some two 
hundred miles from New Orleans. No long 
wave tests were conducted but it can be said 
that better results were expected from such 
transmitters. 

It is clearly shown that the ground was 
employed for the conducting medium and 
the size of the coil was such that its effect 
in respect to its action as a collecting means 
is quite evident. 

This clearly points out that all we need is 
same form of capacity to offset local condi- 
tions, and balance the receiving circuit of 
the present design. This is accomplished in 
the underground circuit, where the coils are 
in close proximity to the earth and finally 
the tree wireless, where the tree is really 
connected to the earth, and as pointed out, 
with the introduction of some resistance. 

In connection with tree wireless, could it 
not be possible that the coils employed for 
loading the antenna, which must necessarily 
be large, in comparison to those employed 
on a large overhead antenna, could form a 
close circuit similar to the one shown in 
Figure 4, which is quite similar to the one 
employed by the writer, and that the earth 
instead of the tree formed the conducting 
medium. 

The concentrated coil antenna in close 
proximity to the earth is much the same as 
a coil in its same position in series with a 
small condenser of fixed value, in respect to 
the intervening medium, and therefore 
bears the same relation to reception as the 
overhead antenna does which, we will finally 
come to understand, is of no value whatso- 
ever. 

The underground antennae action is gen- 
erally accepted as forming a closed loop 
thru its capacity ends and is therefore sim- 
ilar to the closed inductance antenna, the 
only difference existing in the signal- static 
ratio bf which the former has the advantage 
over the latter due to the shielding proper- 
ties of the earth. 

These are probably other instances of 
what so often takes place in our everyday 
life. We are prone to find only what we 
hope to find, and, indeed, often deceive our- 
selves in believing that we have at last 
found that which we earnestly hoped to dis- 
cover. Take as an instance the discovery 
of what finally led to the Voltaic cell when 
Galvani who was making a careful inves- 
tigation of the effect of atmospheric elec- 
tricity on animal organisms and for which 
purpose he was employing the hind legs of 
some recently killed frogs. Immediately 
Galvani hailed the conclusive movement of 
the frog's legs as a proof that lie had at 
last unearthed the elusive fluid "vital force" 
for which he in common with other anato- 
mists and scientific men generally, had been 
so long searching. Volta next advanced the 
theory that the electricity present was due 
to the contact of dissimilar' metals, where 
its a matter of fact if currents were pro- 
duced by contact they would be immedi- 
ately neutralized and no current would flow. 
The Chemical action theory next advanced 
by Fabroni proved correct and is accepted 
to the present clay. This is true to -day 
where we are treating purely local condi- 
tions, such as the reception of signals by 
employing the trees for a supposedly col- 
lecting means whereas, inside the receiving 
station a coil not much smaller than those 
which have proven successful for trans- 
atlantic reception was installed. As pointed 
out, could not the tree have acted as a 
means of closing the loop circuit? If titis 
be the case, better results would be had 
by eliminating the tree and substituting n 
better grade of conductor to complete the 
circuit such its copper wire. 

IS THIS LETTER FOR YOU? 
WM. J. MURDOCK CO. 

MANUFACTURIERS OF 

WIRELESS APPARATUS 
CHELSEA, MASS. 

MR. RADIO ENTHUSIAST, August I, 1919. 
Whatever Street, 

Where- ever- ville. 
Dear Sir: - 

For the complete success of your experimental radio 
work, you undoubtedly recognize the necessity of select- 
ing instruments which will give reliable and sensitive 
service. Frequently, however, as you surely realize, you 
have had to forego the certainty of securing apparatus 
which would satisfy completely your requirements, main- 
ly because the expense was too great. 

From the very beginning of amateur radio activity, I 
sensed an urgent demand for a really good set of head 
'phones purchasable at a reasonable price. After several 
years of experience in the manufacture of comparatively 
expensive 'phones, I succeeded in producing a set of re- 
ceivers which you can buy at a remarkably low price. 
And, mark you, these receivers, I firmly believe, are up to 
your standard in every respect. 

I will not attempt to point out the good qualities of 
these 'phones. I have always preferred to let the user 
decide as to their value, and for that reason, I simply urge 
you to give the MURDOCK No. 55 receivers a thorough 
trial. The remarkable success of these sets since their . 
introduction some four years ago has convinced me that 
the radio men in general, know and appreciate a good 
value when they see it. 

2000 0 H M 

Complete 

Double Set 

$ 4.00 

Sincerely yours, 

3000 0 H M 

Complete 

Double Set 

$5.00 

Bulletin 19A describes fully these 'phones and a complete line of 
good MURDOCK RADIO APPARATUS. Send for your copy. 

WM. J. MURDOCK Co., 50 Carter St., Chelsea, Mass. 
Pacific Coast Representatives 

Keeler White Co., 221 Second St., San Francisco 

you ben,At t,y n ntioning the "Radio Amatsar News" wee writing to advertiser,. 
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THE BARR 
MERCURY -CUP WIRELESS DETECTOR 

The most effici- 
ent Detector on 
the market. 
Tested by t h e 
United States 
Gov ern men t 
and Marconi 

raC BARR MCRCURV CUP DCrCCiOP Wireless Tele- 
graph Co. 

Increases the efficiency of every wireless re- 
ceiving set by making the signals clear, sharp 
and distinct. 
Instantly adjustable at a constant pressure. 
For full information and price -write 

THE BARR MERCURY -CUP DETECTOR 
169 Columbia Heights Brooklyn, N. Y. 

HALCUN 
BAKELITE AUDION PANEL 

A die molded panel. 5" by 9" h" thick. 
A beautiful permanent glossy black. Wires 
and all connections molded right into the 
panel, entirely concealed, impossible to cor- 
rode or become loosened. Switches all of 
the bearing type large shafts to prevent 
wear. 

All metal parts nickeled. Connections 
arranged for damped spark, undamped arc, 
regenerative and ultra connections. There 
is nothing like this panel on the market. 
It is a quality article thruout. Other manu- 
facturers ask more for wood and thin sheet 
panels. 

The Halcun panel in 34" thick with a 

beveled edge provided with supporting 
brackets. Price, less bulb, prepaid. $12.50 

Our big full line catalogue 6c 

HALCUN RADIO CO. San Francisco. 
St. 

al. 
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Developments in 
Wireless Telephony 

(Continued from page 71) 
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ment got over to France in time to be of 
much use on the latter. 

From November or December, 1917, when 
it was finally decided that the wireless tele- 
phone was good military material, the pro- 
duction of Vacuum tubes, which had pre- 
viously been purely a laboratory product, 
rose from two or three hundred a week up 
to 30,000 a week at the time of the signing 
of the armistice. 

The human voice makes use of a certain 
range of frequencies, which has been found 
by experiment to be from 200 per second 
to 2,500 per second. Actually, there are 
some overtones which run up above that, 
but for practical purposes this is the range 
the telephone is designed for. The radio 
frequencies are up in the hundreds of thou- 
sands or the millions. For the short -range 
type of apparatus, the frequencies are meas- 
ured by the millions. The problem then 
was in some way or other to impress on the 
high frequency carriers the voice frequen- 
cies and when they got to the distant end 
to catch them on antennae, sift out the 
high from the low and bring the latter to a 
reasonable amount so that they could be 
heard. The whole thing is done by the 
vacuum tube. 

One other problem in connection with the 
use of the radio telephone on the aeroplane 
was the question of the source of supply of 
the electrical energy for the radio appar- 
atus. There were three methods of getting 
the power. One was to hook up a dynamo 
to the main power plant of the aeroplane; 
another was to carry along a storage bat- 
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tery, as large as possible, and with a life 
as long as might be needed; and the third 
was to use a little wind- driven generator, 
fastened to the aeroplane and furnished 
with a propeller. The first plan was aban- 
doned because the aviator did not care to 
have any attachments to his engine and, 
furthermore, the engine would not always 
run at the same speed and might be cut 
off altogether just at the moment when it 
was necessary to telephone. The storage 
battery was not favorably looked upon be- 
cause of its weight and relatively short life, 
and also on account of the shortage of ship- 
ping for conveying them to the points 
where they might be needed. So they were 
forced to the wind -driven generator. The 
requirements put up were these -that the 
telephone should transmit satisfactorily and 
at maximum 'range whether the machine 
was climbing at the steepest angle, or nose- 
diving with engine on. It was actually 
found that the wind -driven generator had 
to operate with a speed varying from 400 
to 14,000 revolutions of the propeller per 
minute. The solution of this problem again 
was a vacuum tube. The generator arma- 
ture had two windings, one to give about 30 
volts for the filaments of the radio set and 
the other to give about 300 volts for the 
plate circuits. There were two shunt field 
windings -the main one was in series with 
the filament of the regulating vacuum tube 
and the field current was sufficient to heat 
the filament and cause it to give off elec- 
trons, the other was differentially wound 
with respect to the first and was in series 
with plate and filament. If the machine in- 
creased speed, more current tended to flow 
thru the field and heated the filament up. 
The hotter it got, the more electrons were 
given off, providing more current for the 
differential circuit. Finally they got a 
machine that would keep the voltage con- 
stant within about 10 per cent. over this 
range of speed variation. 

AMAZING AUDION DETECTOR 

. VALUES- $9.5_0 $11.75 $18.85 $22.Q0 

rRemarkably efficient and handsome audion control panels within the price limit of EVERY 
tA, AMATEUR, BUILT AND DESIGNED FOR THE AUDION, AS ONLY THE MAKERS OF THE 

AUDION CAN BUILD IT. IN THE PAST, INSTRUMENTS OF THIS CALIBRE HAVE NEVER 
BEEN OFFERED AT TWICE THESE PRICES. 

GENERAL SPECIFICATIONS, ALL MODELS: Beautifully engraved and grained 
genuine Bakelite panels; 4 prong heavy nickeled tube receptacles; smooth running, 
positive acting, adjustable rheostats; impregnated efficient mica stopping condensers; 

adjustable or fixed grid leaks with polished nickel covers; 
bakelite covered binding posts with new slotted positive 
connecting feature; positive segmentally connected nickel 
plated switches; 40 volt B battery of two 20 volt type 
unite cast en block with operating life of 6 to 12 months - 
a remarkable advance in B batteries; handsome quartered 
oak cabinets. round corners, standard de Forest "Early 
English" finish; perfect workmanship and expensive design 
throughout. 
Type P -400 Audion Panel -Consists of tube receptacle. 
grid leak and condenser. rheostat and binding post for 
connection to tuner, A and B batteries on bakelite panel 
71,§" x 71/4" without cabinet and B batteries $9.50 
Type P -401 Audion Panel -Same as above with cabinet. 

$11.75 
Type P -402 Audion Panel- Larger panel with 40 volt B 
battery in cabinet $18.85 
Type P -500 Audion- Ultraudion Panel -Type P -402 Panel 
with two switches for audion- ultraudion connection and 

TYPE P401- $11.75 either 20 or 40 volt B battery in cabinet $22.00 
NOTE: All de Forest audion apparatus is sold without the tubes. Audion detector oscillator or amplifier tubes, 57.00 each additional. 

Catalog sent on receipt of IOc in stamps to cover postage. 

DE FOREST RADIO TEL. & TEL. CO , 1397 St dgwick Avenue, New York Cit., 

TYPE P500- $22.00 

You benefit by mentioning the "Radio Amateur News when writing to advertisers. 
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FLIES 500 FEET 

Lightning od leaf 
This is 

not a toy. It is a prac- 
tical. scientific fi y i n g 
model. guaranteed to fly 

hundreds of feet; designed and built from the finest 
selerted materials, y Model Experts. This machine 
and our famous l'Montauk Flyer" are the only Com- 
plete Model Aeroplanes guaranteed to fly 800 fl sell- 
ing 

,u lunrass detached, ready and guaranteed to ill. 
$3 il' prepaid. m 'd stamps for circular describing 

Blueprints of the following dodel. 1.2 actual size 60 cent, poet- 
el 

Racer, files 600 ft. Manhattan Racer. tiles 2000 
ft. Montauk Flyer, files 500 ft. 3 ft. Curtiss or De 
Hartland Biplane, 75 cents each, postpaid. 
I!EC Flying Bout guaranteed to rise from the water and 
fly 500 ft. Two sheets blueprint 11.00 postpaid U. S. 

HEC AEROPLANE CO., 300 E. 49th St.. N. Y. C. 

AMATEURS- INVENTORS 
ELECTRICAL APPARATUS MADE TO ORDER 

COSTS NO MORE THAN READY MADE 
and allows you to 

WORK UP YOUR OWN IDEAS 
KAUFMAN MACHINE COMPANY 

1357 Odell St. New York City 
Engineers Expert Instrument- Makers Designers 

TELEGRAPHY 
Both wire and wireless, and Station Agency taught 
thoroughly and quickly. BIG WAGES NOW PAID, 
some of our recent graduates procuring $138.00 per 
month to start. Great opportunities for advancement. Our 
drool the oldest and largest- annual enrollment 600 students. 

Endorsed by railway,telegraph,wireless and governmentam- 
cials. Exponeea low -chance to earn part .Catalogfree.Write. 

DODGE INSTITUTE, 26th St. Valparaiso, 1ná 

SUPERLATIVE 
RADIO EQUIPMENT 

THE BEST KEY IN THE 
COUNTRY 

10 Amp. $7.75 -20 Amp. $8.25 
A three cent stamp will bring 
bulletins of this and other higher 
grade apparatus. Audlotron, 

double filament detector, email tier, oscillator, $5.00. 
THE RADIO ENGINEERING COMPANY, 

22 St. Paul St., Baltimore, Md. - 
POPULARITY FOLLOWS 

UKULELE 
I f 

of 

l té n o n 

sotou r 

o 

my ail 
l 
l 

b, 
2 0 
e 

wuaest 
evogwherthe WUkueh 

yb 

simple lesson - g tree 
he Uk,I 7 msoieevhrytncU 

Hw. an 
Ask 

aua . 

tYonwitl 
love It. 

No obligation-absolutely free. 

The Hawaiian Institute el Mud, 
1400 Broadway, Dept. ISH,NewYOrk 

AUGUST SPECIALS 
Unmounted Coils, 10" by 3 ", wound with No. 24 

enameled wire. each 75c. Double slide tuning coils. 
10" by 3 °, each, $1.75. Galena detector, compplete, 

$1.50. 
taunge blanks,,peri pad, 350. Tested galena crystals, 

each, 15e. 

McMAHON & ST. JOHN 
56 West Ave., South Norwalk, Coon. 

AMATEURS! DO NOT OPEN 
TRANSMITTING STATIONS 

without Aret learning fo send and receive radio 31808. 

WILCO WIRELESS PRACTICE SET 
Tho first need of every amateur. Dighton° 
buzzor and key for learning code. Also for 
toit bwiring four other purposes. With 
codo, wiring diagrams and InatruetlOne. 

Rt.?. Our nota cat. "O" of electrical and wireless 
ßL00 Bxtrg apparatus and coda chart sent for le stamp. 

THE WILCOX LABORATORIES MICHIGAN 

Electrical Experimenter 
BOUND VOLUME No. 6 

Contains twelve numbers of the "Electrical 
Experimenter' magazine - May, 
April, 1919 inclusive. 984 pages, 2,1 10 com- 
plete articles, 1,908 illustrations, 369 ques- 
tions and answers. Size 12" high, 9" wide, 
2" thick. 00 Add postage `qqa7 for 8 Ibs. 

Order today to avoid delay 
EXPERIMENTER PUBLISHING CO., Inc. 
Book Dept., 233 Fulton St., New York, N. Y. 

You benefit 
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Construction of 15.000 cycle 
Radio Frequency Alternator 

(Continued from page 73) 

can be of the standard telephone type and 
it will be found that it serves the purpose 
very well. In order to obtain the most 
efficient results from the apparatus, it is at 
first necessary to carefully synchronize or 
tune the antenna system to the wave length 
which the dynamo will work best on at 
the required frequency. The antenna sys- 
tem must have a wave length of 20,000 
meters in order to work properly with the 
alternator at a frequency of 15,000 cycles 
per second. The wave length can be dimin- 
ished or increased with a decrease of the 
frequency. The periodicity of the machine 
can be determined from the first formula, 
while the wave length should be determined 
by a wave meter or dividing the frequency 
into 300,000,000, which is the velocity of 
light in meters per second. 

It is hoped that the above description 
of a high frequency alternator will serve 
as a stepping -stone to the radio experi- 
menter who has been looking in vain for a 
successful radio telephone. 

(Mr. Vanderbilt opens the way to a prob- 
able successful radio telephone transmitter 
for amateur operation. With the advent of 
recent improvements in audion control and 
modulating circuits it should be possible to 
control the field excitation current in such 
an alternator so that radio telephone work 
over considerable distances could be ef- 
fected. A connection proposed by Carson 
is shown in Fig. 7.- EDITOR.) 

High Spark Frequency in 
the Amateur Field 

(Continued from page 73) 

crease in speed can be obtained. The corn - 
paratively heavy disc requires considerable 
power to keep it in revolution at a speed 
of 2,400 r. p. m., due to inertia forces, re- 
sistance of the air, etc., and even if the 
power is no object, there is the difficulty of 
unbalance and the danger of rupture of the 
disc or the flying off of the studs due to 
centrifugal force. These difficulties can be 
overcome by making the studs stationary 
and mounting a discharger arm carrying 
two points on the motor shaft, as shown in 
Fig. 1. There are many ways in which this 
design can be worked out and the average 
experimenter has his own ideas as to detail. 
In addition to permitting higher speed, this 
type of gap possesses the advantages of 
quick starting and stopping, and lower air 
resistance. 

If the motor is of the shunt wound D. C. 
type, still greater speed can be obtained by 
connecting a rheostat in series with the field 
coils; increasing the resistance will increase 
the speed. In the case of an A. C. motor 
this is not as easily accomplished, but the 
speed can be increased by raising the volt- 
age of the supplied current thru a small 
step -up transformer or auto -transformer of 
small ratio. Very often such a transformer 
can be built at small cost from the usual 
stock of the average amateur's odds and 
ends. 

By all means the amateur should en- 
deavor to bring his set up to a maximum 
of efficiency and the high tone spark will 
go a long way toward accomplishing this 
end. 

Salt water and polished brass do not 
agree. In comes a big water splash from 
a beam of a tramp and inundates the entire 
cabin. This happens at two A. M. and your 
Radio man is soundly asleep. I-Ie gets out 
of the bunk and makes use of several 
towels upon his own self, but forgets the 
"junk." The chink calls him for breakfast 
at eight and upon arising he finds all brass 
parts colored a lovely sea green. Brass 
polish. 

Be a Real Man! 
LOOK LIKE ONE AND 

FEEL LIKE ONE! 
BROADEN YOUR SHOULDERS, 
DEEPEN YOUR CHEST, ENLARGE 
YOUR ARMS, AND GET A DEVEL- 
OPMENT THAT WILL ATTRACT 
ATTENTION. FILL YOURSELF FULL 
OF ENERGY AND BE POWERFUL 

What's the use of merely existing, when you 
can Improve yourself to such an extent that 
life will become a pleasure. 

You don't know what life is unless you are 
an athlete. 

If you are weak, run down, mentally and 
physically, if you lack ambition or feel dis- 
couraged, If you have suffered from youthful 
errors, or dissipations of later years, if you 
are bothered with Indigestion, constipation, 
worry, kidney trouble, or any like ailment. 
brace tip, and START IN ANEW, AND MAKE 
THE MOST OF YOURSELF. 

I can do for you what others cannot at- 
tempt to begin to do, because my methods are 
original with me. 

I BEGIN WHERE OTHERS LEAVE OFF. 

EARLE LIEDERMAN 
The Acme of Physical Perfection 

I have trained some of the world's strongest 
men. If you will let me train you, I can give 
you a wonderful muscular development and 
great strength as all my pupils have. 

I PRACTICE WHAT I PREACH. By my 
own original methods I developed myself. I 
keep myself fit. 

To make others fit, an Instructor should first 
be fit himself. If an Instructor cannot keep 
himself fit, what good are his methods of 
training? 

HAVE YOU RECEIVED A COPY OF MY 
NEW BOOK "MUSCULAR DEVELOPMENT"? 
If you have not as yet read this interesting 
book, by all means send for a copy. It Is 
handsomely Illustrated with 20 full page photo- 
graphs of myself and some of the finest de- 
veloped athletes whom I have trained. This 
book describes my system and you will find It 
intensely interesting. Send me 10e. stamps or 
coin. and I will mall you a copy promptly. 
Simply tear off the coupon below and mail to 
me with 10c. Do this right now, at once, be- 
fore you forget it. 

EARLE E. LIEDERMAN 
Dept. 901, 203 Broadway, N. Y. City 

EARLE E. LIEDERMAN, 
203 Broadway, New York City. 

Den r Sir :-I enclose herewith Ille for which 
you are to send ate, without any obligation on 

my part whatever, a copy of your latest book 
"Muscular Development." (Please write 
plainly.) 

Name 

Street 

City 'til te 
R. A. N.. Aug . 1919 

by mentioning the "Radio Amateur Neros" when writing to adwrrtisers. 
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AMELCO APPARATUS 

IS DIFFERENT 
IT'S BETTER 

FREE CATALOG UPON REQUEST 

AMERICAN ELECTROMOTIVE CO., 
20 EAST 42nd ST., NEW YORK, N. Y. 

,M E S C 0 MORSE AND CONTINENTAL VISUAL AND AUDIBLE CODESI 
This outfit is the only reliable instrument 
which will enable students to become profi- 
cient operators in the U. S. Naval Service, 
because it is equipped with a buzzer and 
miniature lamp enabling the user to master 
both the visual and audible signals quickly. 
List No. 52- Practice Set with Red Seal Battery 

and Cord 54.05 
Weighs 4 lbs. packed. Price does not include postage. 

We carry a Large and Complete Line of Standard Wireless Material Recognized 
by Experts as such with Competent Experienced Wireless Attendants in Charge 

SEND FOR THE NEW EDITION OF OUR CATALOG M29 
It Is pocket size, contains 264 pages. with over 1,000 illustrations, and describes in plain, clear 

language all about Bells. Push Buttons. Batteries. Telephone and Wireless Telegraph Material, Elec- 
tric Toys. Burglar and Fire Alarm Contrivances. Electric Cal Bells. Electric Alarm Clocks, Medical 
Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Bat- 
tery Gauges, Wireless Telegraph Instruments. Ignition Supplies, etc. 

MANHATTAN ELECTRICAL SUPPLY CO., Inc. 
17 PARK PLACE, NEW YORK, N. Y. 

Branch: 110 W. 42nd St. Branch: 127 W. 125th St. 
CHICAGO SAN FRANCISCO OFFICE: 604 Mission St. ST. LOUIS 

114 S. Wells St. 1106 Pine St. 

SPECIA L 

SALE! 

We have on 
hand 2.000 
C a r b o n 
Grain Trans- 
mitters as 
per photo- 
graph. They 
are first - 
class instruments and may be used for all kind of experiments, especially for 
wireless telephone sets, where a heavy current is to be passed through. Slightly 
used, but in perfect working order. Money refunded if not satisfied. A real 
bargain. Order one or more today. 
THE ELECTRO IMPORTING CO., 231a Fulton St., NEW YORK 

Reduced Photograph of Trans- 
mitter showing nickel plated case 
and Hard Rubber Mouthpiece 

$1.00 
ONLY 

Postage 
extra. 

Ship. Weight. 
2 lbs. 

Diameter, 
334 ins. 

You Need These Remarkable Books 
No. 5. Wireless Construction 
and Installation for Beginners 

Describes in detail with working 
drawings how any handy boy can 
make his own apparatus at lowest 

end 
possible 

cheaper 
cost. 

apparratus 
Describes 

than N 
simpler 

6 

Book. 73 pages --67 illustrations. 

No. 6. Experimental Wireless 
Construction 

Explains in detail with working 

Price, 25 cents each, Postpaid, Anywhere 

drawings how to build wireless 
apparatus, how to erect the aerial. 
connect and operate. $6 pages -93 
illustrations. 

No.3. Lessons in Wireless 
Telegraphy 

Explains in detail the principles 
and apparatus for wireless from 
aerials to end losses and Audions. 

COLE & MORGAN, Inc., Publishers, 19 Park Place, New York City 

August, 1919 

Ingenious Stunts Used By 
Manufacturers 

(Continued from page 74) 
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grooves and held in place by a set screw at 
the center of the disc. The conical- shaped 
part of the shaft holds the tickler at the 
proper distance from the panel. The han- 
dle and pointer, to indicate the position of 
the coil, are put on as in Fig. 4. 

Figs. 7 and 8 show two methods of 
mounting inductances. The first is adapt- 
able to primary coils, loading coils, or sta- 
tionary secondaries, at the end of which 
a tickler can be placed. The supports are 
made of brass strips, bent at right angles at 
the bottom, and curved to the shape of the 
tube at the top. This provides a secure and 
strong mounting. The second method is 
for coils placed at right angles to the 
panel. Here a part of the tube is cut away 
to form four legs. A right angle piece at 
each leg holds the coil in place. The pur- 
pose of the legs is to make it possible to 
bring taps or other wires into the center of 
the coil. 

Condensers are often the cause of 
trouble, since they are ordinarily built of 
plates spaced by washers, which, under vi- 
bration, work loose. The condenser shown 
at Fig. 9, however, has no washers nor is it 
cast. Two brass or aluminum strips, milled 
with slots, hold the fixed plates. To pre- 
vent their coming out, the two screws 
which hold the Bakelite and the fixed plates 
are put clear thru the seperator strips and 
holes in the plates. The movable plates 
are also inserted in slots out half way thru 
the round brass rod, and held by a pin pass- 
ing the length of the rod. Since the strips 
and bearings can be milled at the same time, 
there is no difficulty in aligning the plates, 
as is the case with washers. Another fea- 
ture of this condenser is the bearing sup- 
ports. Approved construction required the 
use of a solid plate of insulating material 
for the bearings, instead of insulating bush- 
ing set into metal plates. In this condenser 
the Bakelite plates, which hold the parts to- 
gether, act also as bearings. It has been 
found quite satisfactory in cases of this 
kind to use Bakelite as a bearing surface. 
The holes for the stationary plate supports 
and the movable rod can be drilled in both 
plates at the same time. This eliminates 
any possibility of having the movable plates 
at an ague to the stationary ones. Connec- 
tion is made to the' variable plates by a 

flexible wire soldered to the shaft, and to 
the fixed plates with a wire soldered to a 

separator strip. 
These examples of constructional fea- 

tures, altho limited in number, at least 
serve as a guide to the better and more sub- 

stantial construction of apparatus for ex- 
perimental as well as commercial use. 

U. S. TO DROP RADIO STATION 

Orders have been received by Ensign 
W. C. Finch, in command of the naval 
radio station, to withdraw all the naval 
forces on August 1 and to return the New 
Brunswick, N. J., station back to the Mar- 
coni Wireless Company from whom it was 
taken over in the summer of 1917. 

The station will be closed for six weeks 
or more, as all the naval equipment is to 
be removed, according to the instructions 
from Washington, and the Marconi people 
will have to install new apparatus before 
they will be able to take up commercial 
work. 

Yon benefit by mentioning the "Radio Amateur News" when writit g to advertisers. 
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Tree Radio Telephony 
and Telegraphy 
(Continued front page 55) 

therefore, the design of receivers should be 
materially altered in order to utilize to the 
best advantage the energy impinging upon 
the tree in the form of electromagnetic ra- 
diation. Except for very weak signals, 
however, it is not necessary to utilize this 
energy to the fullest extent, so that re- 
ceivers of present design may be used, and 
when so used, are responsive to any wave 
length of radiation. 
Gonlomatrie Methods Applied to Tree Antenna 

One of the special lines of radio develop- 
ment caused by the war has been the appli- 
cation of radio methods to direction finding 
for military purposes. The Signal Corps 
has evolved and standardized certain sets 
possessing extreme compactness for the 
use of the mobile forces. 

Under the intensive study of this sub- 
ject, stimulated by the war, a large amount 
of technical information has been obtained 
which is now available for use and applica- 
tion to the purposes of peace. 

Through the coöperation of F. A. Kolster 
of the Bureau of Standards, who has spe- 

Showing General Squler's Mode of Con 
nections. 

cialized in this work for the Navy Depart- 
ment, some applications of these methods 
have been applied to tree antennae. 

Coil aerials of extremely small dimensions 
as compared with ordinary antennae, may 
be effectively used for both long and short- 
wave long distance reception. It is there- 
fore entirely possible to make use of such a 
coil aerial in combination with the tree sys- 
tem, without in any way detracting from 
the remarkable simplicity of the tree sys- 
tem, for the purpose of obtaining the de- 
sirable feature of unidirectional reception 
or so- called "barrage" effect. 

Coil aerials of very small dimensions as 
compared with the wave length received are 
nothing more or less than ordinary induc- 
tance coils directly and magnetically ex- 
posed to the incoming electromagnetic wave, 
and may form the entire or the major por- 
tion of the inductance of a simple series 
resonant circuit. Such a circuit is shown 
in Fig. 3, consisting of coil aerial L, the 
inductance Ls, and the capacity C.. This 
circuit to which there is connected the 
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FOR THOSE WHO 
LOVE GOOD MUSIC 

KThe Ellis "Music Master" 
Reproducer 

Will make your Talkind Machine 
"The Soul of the Living Artist" 

NO ordinary sound -box can reproduce a composition as orig- 
inally played or sung by the artist. The true tone coloring 

is lacking -the beautiful overtones completely lost. And if not 

perfectly adjusted the ordinary reproducer vibrates, causing a 

harsh and shrill tone so commonly associated with mechanical 

music. 
But with the Ellis "Music Master" Reproducer all this is 

changed. Every shade of expression that originally went into 

the record is faithfully and accurately reproduced. By its special, 

improved features and construction all harsh discordant sounds 

are eliminated and the music flows out in a clear, round tone 

exactly as if the artist himself were in your home, playing or 

singing at his very best. 
You must hear the , "Music- Master" to 

apppreciate its great merit 
It took 10 years of hard study and 
constant experimenting to develop this 
one reproducer that faithfully brings to 
life all there is in the record. 

Words cannot convey to you an ade. 
ovate idea of how much this wonderful 
device will do to improve the playing 

i of records. You must see it-hear it- 
compare the effect with any and all 
other reproducers you know of; then 
you will understand why every music - 
lover owner of a phonograph who hears 
the "Music-Master" Reproducer wants 
to own one. 

J. H. 

For For all machines - 
Plays all Records 

No matter what style. sick or make of talk- 
ing machine you have if It usos disc records 
you 
enjoy the rreal usic. Easily put 

aster" 
n, it 

prro- longs the life of the records, because It is 
much lighter in weight than other reproducers. 
And the price is so low that you cannot afford 
to be without it -it will double the worth of 
your instrument. 

Write today for full details 
Thousands of satisfied users attest to the 

real value of my reproducer. I want to send 
you some of their letters and tell you more 
about my Music- Master ". Fill In and man 
the coupon below for fuit particulars. Ask 
for Circular E. 

ELLIS Patentee and Manufacturer 
O. Box ß82A MILWAUKEE. WIS. 

Mail this Coupon Now! 

J. H. ELLIS, P. 0. Box 882A, Milwaukee, Wis. 

Please send me full information about the Ellis "Music- Master" Reproducer 

Name 
Address 
City State 

DUCK'S BIG 300 PPe 
Wireless &Electrical 

Catalog is now as it always has been, the largest and most 
complete and dependable Wireless Catalog published. &ailed 
for 12e in stamps or coin which may be deducted on first order 
of one dollar. Catalog not sent otherwise. This catalog costs us 
twice the price of other catalogs. 

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. Send for revised price list. It is yours for the asking. 

THE WILLIAM B. DUCK CO., 240 -242 Superior St., Toledo, Ohio 

READ THE CLASSIFIED ADVERTISEMENTS ON 
PAGE 94, YOU'LL FIND MANY GOOD THINGS THERE. 

You benefit by mentioning the "Radio Amateur News" when writing to advertisers. 
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WIRELESS PARTS 
SUPPLIES 

BAKELITE -DILECTO PANELS 
All Panels All Panels are Black XX 
Grade, the Best Insulating 
Material. Include Postage 
on 3 lbs. on all Size Panels. 

93¢x19x 1/4 ..$4.00 
19 x19x .. 8.00 
93¢x19x3/16..3.00 

19 x19x3/16 .. 6.00 
Knob and Switch Lever Brass Mounted. Spring Brass Lever 
Securely Fixed to Black Knob. Cut shows full size. 

Each 40 cents, postage 5 cents. 
Knob only with hole for mounting 1 3q x §.j, each 20c postpaid. 

CONTACT POINTS, brass 7/32 x 
7/32, with screw for mounting, 
like cut. Postpaid 25 cents. Cut 

shows full size. 

"Electrose" Ball Insulators for 
Aerials, each 30c; postage on 1 lb. 

10, $2.70 postage on 8 lbs. 

Fine Large Black Com- 
position Binding Post, 
same as used on the best 
apparatus. Brass shank 
threaded 8 -32. Nut not 
shown included. Each, 
postpaid 35c 

dozen $1.90 
Send 5 cents for Catalog and get on our Mailing List for 

future Bulletins 

A. H. CORWIN Si CO. 
924 KINNEY BUILDING NEWARK, N. J. 

Announcing the New Grebe Vacuum Tube Plate Battery 

This Is the first practical storage battery for supplying the plate current for r:utuu n tubes and Is so far In advance of all other types that it Is destined to maintain the leadership. The numerous advantages of the lead cell are fully characterized In this battery. The con- struction Is rugged; the plates are of the best design and workmanship; the Individual cell -casings are made of transparent Pyralln and welded together to form a solid unit. Its capacity of 3 ampere hours Is sufficient for supplying current to a number of tubes simultaneously while assuring peak voltage operation for long periods of discharge. With this battery, charging from A.C. sources is easily accomplished with any type of "Tungar" rectifier without changing any of the windings. TYPE ROAA -with liquid electrolyte 517.50 TYPE ROAR -with non -spillable electrolyte 19.50 Send for literature on this and other new Grebe developments. 
A. H. GREBE & CO. Richmond Hill, N. Y. 

August, 1919 

detector and amplifier forms the secondary 
receiving circuit of the system, and is cou- 
pled inductively to the primary circuit LICE 
to which the tree and ground wires are 
connected at T and G. 

The system is unique in that both primary 
and secondary circuits are directly exposed 
to the incoming wave. It is by virtue of 
this double exposure that the unidirectional 
characteristic of the system is obtained. In 
other words, both primary and secondary 
circuits are simultaneously operated upon 
by the incoming electromagnetic wave, and 
by the proper adjustment of the linking coils 
L, and L,, the effects produced in the sec- 
ondary circuit may be entirely neutralized 
or accumulated. Switch S shown in Fig. 
3, is a reversing switch connected to coil 
L. which controls this neutralizing or accu- 
mulating effect. 

Complete "barrage" effect was obtained 
with this system on stations such as New 
Brunswick, New Jersey; Annapolis, Mary- 
land; Nauen, Germany, etc. This makes it 
possible, for example, to receive signals 
from San Diego, California, while the New 
Brunswick station is operating and using 
practically the same wave length as the 
San Diego station. 

The coil aerials used in the experiments 
made with the system above described are 
but four feet square and therefore are lo- 
cated within the station, forming a part of 
the internal receiving apparatus and in no 
way complicating the simple tree system. 

We have then a simple two -circuit receiv- 
ing system requiring no extensive and costly 
outside aerial structure and have the fol- 
lowing modern features: 
a. Long distance reception at any wave 

length. 
b. Direction finder giving not only the line 

of direction but the absolute direction. 
c. Elimination of interference by virtue of 

the unidirectional characteristic or "bar- 
rage" effect. 

d. Simultaneous reception of two or more 
wave lengths or of two similar wave 
lengths coming from opposite directions. 

Heretofore, in existing operating stations 
the receiving circuits, of whatever nature, 
have operated primarily on the generation 
of alternating currents in the receiving an- 
tenna system, and because of this it has been 
necessary to tune the antenna system itself 
to the particular frequency of the signals. 
In the experiments in tree telephony and 
telegraphy, we may rather consider that we 
employ an aperiodic system in the form of 
potential effects at the upper tree terminal 
of this antenna, selecting from this reser- 
voir of all frequencies the particular fre- 
quency desired, by means of external receiv- 
ing devices now known to the art. 

(Continued on page 95) 

IHA A. Y. hLEC HICAL SCHOOL is the pioneer anti 
premier school of the "Learn by Doing" method. 

When you have completed this Course you shell be fully qualified to handle ALL branches of Electrical Industry. 
The equipment of this School is unequalled and up -to- 
the- minute. No preparation needed to become a "learn- er" In this school. You can start to learn on any day 
of any week throughout the whole year. Send for cata- 
logue. OPEN ALL SUMMER 
NEW YORK ELECTRICAL SCHOOL 
29-31 West 17th St. New York City 

You benefit by mentioning the "Radio Amateur News" when writing to advertisers. 
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5, EXPERIMENTERS! 
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A Sample of What You Can Do With This Outfit 

No. EX2002 

HE BOY'S ELECTRIC TOYS" contains enough material 
TO MAKE AND COMPLETE OVER TWENTY -FIVE 
DIFFERENT ELECTRICAL APPARATUS without any 

other tools, except a screw -driver furnished with the outfit. The box contains 
the following complete instruments and apparatus which are already assembled: 

Student's chromic plunge battery, compass -galvanometer, solenoid, telephone 
receiver, electric lamp. Enough various parts, wire, etc., are furnished to 
make the following apparatus: 

Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric 
hammer, galvanometer, voltmeter; hook for telephone receiver, condenser, 
sensitive microphone, short distance wireless telephone. test storage battery, 
shocking coil, complete telegraph set, electric riveting machine, electric buz- 
zer, dancing fishes, singing telephone, mysterious dancing man. electric lump- 
ing jack, magnetic geometric figures, rheostat. erratic pendulum, electric 
butterfly, thermo electric motor, visual telegraph, etc., etc. 

This does not by any means exhaust the list, but a great many more ap- 
paratus can be built actually and effectually. 

With tho Instruction book which we furnish, one hundred experiments that 
can be made with this outfit are listed, nearly all of these being illustrated 
with superb Illustrations. No other materials, goods or supplies are necessary 
to perform any of the one hundred experiments or to make any of the 25 
apparatus. Everything can be constructed and accomplished by means of this 
outfit, two hands, and a screw -driver. (Continued In next column) 

"The Livest Catalog In America" 
Our big, now electrical cyclopedia No. ID is f or you. Positive 1 g 

tho most complete Wireless Id electrical catalog rint today. tise 
Pages, 000 Illustrations, 502 I and apparel., sic. "Treatise 

W Golrse Telegraphy." twn for our 0 -pee - FREE Wire- 
leer Course lessons. Foes Cyclopedia No. 20 measures 7x54". 
Weight L lb. Beautiful stiff covers. 

HeelncaÌ 
Cydopedu 

7 i i R 

E 

E 

M-- i - I alit - - - -li wori 

ELECTRO IMPORTING COMPANY 
231A Fulton St.. New York City 

I meiotic. n herewith C ces In stamps or coin for which lease 
send mo your latest Cyclopedia Catalog No. 20 ea described. 

NAME 

ADDRESS 

STATE 

1 

1 ELECTRO IMPORTING CO . 
231AEWt Street 

Th l s Illustration, 
made from an actual 
Photograph. shows 
only a very few In- 
struments that can be 

node with the Bey'. 
Eleotrlo Toys: Elec- tric Pendulum, Electric Telegraph, Current Generator, Electric 
D a n c i n g 
Spiral, O a I - vanometer. 
Space does 
not perml't 
ua to show the hundreds of 
experiments that can n be per- 
formed with this wonderful 
outfit. 

The outfit contains 114 separate pieces of material and 24 pieces of 
finished articles ready to use at once. 

Among the finished material the following parts are included - 

Chromic salts for battery, lamp socket, bottle of mercury, core wire 
(two different lengths), a bottle of iron filings, three spools of wire, 
carbons, a quantity of machine screws, flexible cord, two wood bases, 
glass plate, paraffine paper, binding posts, screw- driver, etc., etc. The 
instruction book is so clear that anyone can make the apparatus with- 
out trouble, and besides a section of the instruction book is taken up 
with the fundamentals of electricity to acquaint the layman with all 
important facts in electricity in a simple manner. 

We guarantee satisfaction. 
The size ,over all of the outfit is 14x9x2%. Shipping weight, 8 $500 lbs. No. EX2002 "The Boy's Electric Toys," outfit as described. 

IMMEDIATE SHIPMENTS 

The "Electro" Radiotone 
HIGH FREQUENCY SILENT TEST 

BUZZER 
This instrument gives a wonderful high 

pitched MUSICAL NOTE in the receivers. 
Impossible to obtain with the ordinary 
teat buzzer. The RADIOTONE is built 
along entirely new lines; it is NOT It 
ordinary buzzer, reconstructed in some 
manner. The RADIOTONE has a single 
fine steel reed vibrating at a remarkably 
high speed, adjusted to Its most efficient 
frequency at the factory. Hard silver con- 
tacts are used to make the instrument last 
practically forever. 

Yes. the RADIOTONE is SILENT. In fact, it is to silent that you must 
place your ear on top of it to hear its beautiful musical note. 

You will be astounded at the wonderfully clear 500 cycle note sounding 
sharply in your receivers. To learn the codes. there Is absolutely nothing 
Ilke It. With the radiotone. a key and one dry cell and ANY telephone. a 
fine learner's set is had. Two or more such sets in series will afford no 
end of pleasure for intercommunication work. Shipping Weight I lb. 
Radlotone as described each $.90 

IMMEDIATE SHIPMENTS 

1800 

The "Electro" Telegraph 
le not a toy, but a practical, 
honestly built telegraph outfit, 
which not only sounds but works 
like the big commercial Instru- 
ments. By studying the code 
for 30 days you can become a 
first -class telegraph operator. 
Such operators are in big de- 
mand now. Outfit consists of 
TWO complete telegraph instru- 
ments each measuring 31/2 z 2y 
z 2%. AU metal parts are high- 
ly nickel plated, including key 
lever. Note hard rubber knob. 
Telegraph Code Chart, telegraph 
blanks and connecting wire comes with set, but no batteries. Outfit works 
on 2 dry calla (one cell for cull Instrument). The "Electro" is the ONLY 
Outfit that works both ways. each station can call: no switches, no extras. 
Nothing to get out of order. Guaranteed to lease you or money @ q + 
back. Price Complete as Illustrated (TWO INSTRUMENTS).... $1.25 

Shinning Weight, 2 lbs. 
IMMEDIATE SHIPMENTS 

The "Electro" 
What t h i s remarkable 
Instrument Is 
and does. 

Tho "Elec- 
tra" Codo- 
phone is 
positively the 
only instru- 
ment made that will 
imitato a 500 
cycle note 
exactly as 
heard in a 
Wireless re- 
ceiver. T h e 
loud -talking receiver equipped with a horn, talks so loud that you can hear 
the room. 

y lessening torrtightening 
of other 

receiver cap. reap. a tone 
softest 11 loudest m lu hart sereamin soon the lowest t ws t tip to tho lou le t o i g quality. 1 g 

sound can 
INTERCOMMUNICATION. 

bun O 

FOR Using two dry isire un each instrument. 

used forointercommunication between[ two Louses one-half mile avert. 
bo 

Ono outfit alone replaces the old-fashioned learner's telegraph set. con - 
alathng of key and sounder. 

The "Electro" Codophone fs a handsome, well mado h,stmmmllt, fool 
Proof. and built for hard work. Contacts aro of hard silver 'á ouch In 
diameter. that will o ulast tho Instrument. 

Them is also a lieht codo chart and full directions enabling any Intelli- 
gent young man Or OM to learn the codes within 30 days, Promising 

S 0 x 

onr 
half hour a fay. 
The "Electra' Codophole" as described, complete 

2 $1.50 3 Shipping IVs. 

Codophone (Patents Pending) 

$1.50 

, 
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OPPORTUNITY AD-LETS 
Follow these advertisements every month. Reliable advertisers from all over the country offer you their most attractive specials in 

G these columns.. 
Classified advertising rate two cents a word for each insertion. Ten per cent discount for 6 issues 20 per cent discount for 12 issues. 

No advertisement for less than 20e accepted. Name and address must be included at the above rate. Cash should accompany all classified 
advertisements unless placed by an accredited advertising agency. 

Objectionable or misleading advertisements not accepted. Advertisements for the September issue must reach us not later than 
August 10. 

EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. Y. 

rail r mrmrrc! rmlrtvFalr. il lyillylW1! rvlrmur. utrnt frill kW! rhrazlr>ic! rmn0!m!rmlailKMMlrsgar. S nil Verret !AMMO lr. llmrrnrriglriglrrmlrerrti! r.!rîhfigriglMlrralgi! 

Auto Accessories 
Fords run 34 miles per gallon with our 1919 

Carburetors. Use cheapest gasoline or half 
kerosene. Start easy any weather. Increased 
power. Styles for all motors. Runs slow high 
gear. Attach yourself. Big profits for agents. 
Money back guarantee, 30 days' trial. Aar- 
Friction Carburetor Co., 403 Madison St., Day- 
ton, Ohio. 

Instruction 
Struck? What is it? A question, problem or 

experiment in physics, chemistry, biology, elec- 
tricity, mathematics, radio X -Ray, etc. Prompt 
and accurate information furnished by us. En- 
close as to cover expenses. Address Associa- 
tion Amateur Scientists' Bureau of Technical 
Information, 225 Lynch St., Brooklyn, N. Y. 

Help Wanted 
Detectives make big money. Travel. Be your 

own boss. Either sex. We instruct. Small 
cost. Write Johnson's Detective School, 332 

Sheldon Ave., Grand Rapids, Mich. Desk A. 
Secret Service operatives and Detectives are 

in demand. Earn big money. Travel every- 
where. Fascinating work. Learn this proles 
sion by home study. Particulars free. Ameri- 
can School of Criminology, Dept. R, Detroit, 
Mich. 
411. 

Business Opportunities 
$30.00 a week evenings. 1 made it with a small 

mail -order business; continued my regular job 
daytime. Free Booklet tells how; g cents post- 
age. Albert W. Scott, Cohoes, N. Y. 

Build up an Income in Oil-Others are doing it. 
Why not you? Today is the opportunity. Join 
our easy monthly payment plan now -it may 
mean hundreds in profits. Write for informa- 
tion. National Oil Drilling Co., Dept. M, Hous- 
ton, Texas. 

Stamp names on key checks spare time make 
as high as $i9 a hundred. Send 25c for sample 
and Instructions; returned if required. Elct 
Keytag Co., Cohoess N. Y. 

Your money back within ten days if not satis- 
fied. Only one dollar per share for undivided 
interest in Sinking Ship Saver Patent. Two 
full ages illustrated description on second and 
third p pages news section In 1918 June issue 
Illustrated World and first full page July, 1918, 
Popular Mechanics' Magazine. Send $io, $25, $50, 
$loo, or $t,000 for as many shares and copy of 
patent. Inspect them and if not satisfied return 
to me within ten days and get your money back. 
C. Stewart Henslee, Inventor and Patentee, 
Chattanooga, Tenn. 

The Enricht Chemical Technical Laboratories 
at Farmingdale, N. Y., offer their services to 
Manufacturers in Research work to improve and 
cheapen their output. Terms moderate. Corre- 
spondence solicited. Results guaranteed or no 
charge. 

$10.00 a Day for Amateur Photographers. Ten 
cents brings the plan which has been success- 
fully operated. J. W. Bilodeau, Lydonville, Vt. 
Dept. 99. 

Break into the Newspaper Game as corre- 
spondent or city reporter. Our correspondence 
course indorsed by leading editors. We give 
information and actual experience in gathering 
and writing news. Write for details. American 
Institute of Journalism, "A Newspaper School 
Run by Newspaper Men. Dept. E, 22 Hawley 
St., Boston, Mass. 

Chemicals 
. Chemicals in sets, $13.50 to $54.25. Apparatus 
in sets, $11.75 to $55.00. Write for particulars. 
Zie ler Experimental Laboratory, Rochester, . 

June list and io formulae, 6c. Erlenmeyer flask 
free with each $2.50 order. Everything you need. 
Write us. Frane, Eureka, Ill. Dept. A. 

Potassium SulphocyanideC.P. at 5oc per oz. 
postpaid. Ziegler Experimental Laboratory, 
Rochester, N. Y. 

Scenery for Hire 
Collapsible Scenery for All Plays. Amelia 

Grain, Philadelphia, Penn. 

Formulas 
Invisible Inks. 30 formulas, i5c. Horton P. 

Jones, Perry, Ia. 
20,000 Recipes and Formulas worth $1oo.00 to 

anyone. Price only $t postpaid. Clifford Camp 
Co.. Claremont. N. H. 

Health 
Let me send you a harmless and agreeable 

receipt to stop the odor and relieve your sore 
feet for one dollar. Guaranteed or money re- 
funded. Louis Burchard, 119 E. Vernigo St., 
Colorado Springs, Colo. 

Tobacco or Snuff Habit Cured or no pay; $s 

if cured. Remedy sent on trial. Superba Co., 
SA, Baltimore, Md. 

Pyorrhea. H. E. Kelly, D.D.S., M.D., pyor- 
rhea specialist for 15 years, has developed a suc- 
cessful home treatment for pyorrhea. Purifying, 
healing, preventative. Full month's treatment 
and booklet $1. Circular free. Dr. H. E. Kelty, 
cob Gladwin Ave., Leonia, N. Y. 

Stamps & Coins 
100 Different Stamps, 12e; zoo, 27c. Michaela, 

5600 Prairie, Chicago. 
Six old American and foreign coins, 25e. Durso, 

Dept. 5o, 25 Mulberry St., N. Y. City. 
Best one -cent approvals in America. F. P. 

Hand, 1117 So. both St., Philadelphia, Pa. 

® Exchange 
For Sale or Trade. For wireless receiving ap- 

paratus, General Electric portable direct current, 
Milli -Voltmeter goo milli -volts oz5 amps. Brown 
Sharp s and 2 inch Micrometers and one -cut 
meter. Perfect condition. George Wolf, 5133 
Main Ave., Norwood. Ohio. 

Sell: Five Dial Onnigraph. Eight Dollars. 
Good condition. Fred Timper, 1190 Washington 
Ave., Bronx, N. Y. 

Bargain -Audion Cabinet set, with bulb; new, 
never used. Cost over $m.00. Sell for $15.00. I. 
Simpson, 207 6th Ave., Brooklyn, N. Y. 

For Sale. $23 Navy receiving transformer $r5, 
Electro Oscillation transformer $5, Crystaloi de- 
tector, buzzer, resonator $ 3.5o, Ferron Universal 
detector and crystal $4, Handle Variable con- 
denser $2, Duck 75 watt dynamo or i/6 H.P. mo- 
tor parts, new $9 First draft or money order 
takes them. Burrows Rogers, Cainsville, Har- 
rison Co., Missouri. 
Will Exchange $9o.00 chemicals, up -to -date 

radio apparatus for soprano saxophone; mil - 
liammeters, o -z ammeter, voltmeters. First 
r18.00 takes Western Electric radiophone VT; 

.00 takes Collier -Marr $m.00 microphone. 
ucher's "Vacuum Tubes" new; $1.5o. Pray, tog 

Heath, Sommerville, Mass. 
Wanted: Wireless receivers. Have Ukulele 

and wireless books. E. Murdock, 5033 Broadway, 
Chicago. 

For Sale: Cheap wireless Instruments. Geo. 
Proscher, 567 Amsterdam Ave., N. Y. C. 

For Sale or Exchange-8x10 Studio Camera, etc. 
Worth $15o.00. Want wireless or what have yyou? 
Please enclose stamp. Lawrence Johnston, Fair- 
field, Ill. 

Wanted: Quenched gap for use with 15,000 -volt 
transformer. Herbert deBen, so44 City Park 
Ave., New Orleans. La. 

For Sale: Rotary Converter iso Direct Cur- 
rent to to Volts So Cycles Alternating Current 
1 K.W., has ball bearings, extended shaft for 
synchronous gap, never used, $30- t5,000 meter 
loading inductances, Audion, key Hot Wire am- 
meter variables, etc. Valentine Bremer, 3613 
Boulevard, Jersey City, N. J. 

Wanted: Wireless instruments, guns, enclose 
stamp. Box tot, Stockbridge, Mass. 

Electrical Meters $3.00, Practical Electricity 3 
Vol. $4.0o cost $6.00, I. C. S. Mechanics, Automo- 
bilists, Steam Engineers, Telephone and Tele- 
graph Engineers each $.3o, Hawkins Guides Nos. 
1.6- 7- 8.9 -10 ; .00. Geo. Linck, 63 Vreeland Ave., 
East Rutherford. N. J. 

For Sale from experimental station: Eighteen 
Commercial quenched gap plates, diameter alloy 
spark surface 2i6 inches, diameter flange '/2 inches, slightly used, $1.50 a piece with mica 
washers, also two end plates with terminals $3.00. 
No order less than five. '4 H.P. Emerson motor, for small lathe, etc., rewound 1co V. D. C. $is.00. 
1 /10 H.P. no V. D. C. Peerless bench motor for grinder, etc., $8.00. to V Appel generator -motor 
with long shaft $15.00. 4 Splitdorf coil units $.5o 
a piece. no V. D. C. Westinghouse oscillating 
fan, without blade or guard, good condition, $8.00. 

K.W. commercial antenna switch, bakelite 
i base $to.00. Money orders must be made out 
to Weehawken Post Office. D. Snel, mi Palisade 
Ave., Union Hill, N. J. 

Wireless instruments for sale: State wants. 
Please enclose stamp. Natalish, Stockbridge 
Mass. 

Patent Attorneys 
John M. McLachlen, Attorney at Law, Patents, 

Trade Marks, Copyright. 4m McLachlen Bldg., 
Washington, D. C. a 

For Inventors 
We manufacture Patents, Stampings, Arma- 

ture Discs. Write us. C. C. Elsener Mfg. Co., 
Harvey, Ill. 

Wireless 
For Sale. Cabinet type receiving set, wireless 

and telegraph instruments. Write or call morn- 
ings. Thos. Shay, 268a Quincy St., Brooklyn, 
N. Y. 

Wireless Coils - Transformer and Spark Coil 
Secondaries, Induction, Tuning and Loose Coup- 
ler Coils wound to order by machinery. Also 
Model Building for inventors. R. D. Wylie, 
No. 7 Oregon Yacht Club, Milwaukee, Oregon. 

l4kt Gold Filled tatwiskers ase coin. Just the 
thing for that crystal detector. Gets best -re- 
sults. Conrad Wissel, Jr., 181 So. Burnett St., 
East Orange, N. J. 

Ever Get Stumped? Want the real thin in 
radio information? The services of qualified 
Radio Engineers now within the reach of every 
Amateur. Careful attention given to every Radio 
question, answered in understandable language, 
at 25 cents each. Diagrams included when cir- 
cuits not too involved. Extremely difficult mat- 
ters and special research proportionately, The 
Wellington Laboratories, 194 Verona Ave., New- 
ark, N. J. Ask now! 

We Fully Qualify You by Mail for the Gov- 
ernment first -grade commercial license as a 
wireless operator, fitting you for positions in 
merchant marine or land stations. Positions 
pay $ilo and living expenses, up to $3,5oo yearly. 
Our profit- sharing plan guarantees a saving of 
to per cent. on tuition to successful students 
and estimated saving of 5o pet cent. Free post 
graduate course in our Washington school, the 
largest in America where we have daily attend- 
ance averaging zoo students, expert Government 
instructors and full equipment. Most thorough 
course. Illustrated catalogue and details of 
profit- sharing plan on request. Service Radio 
School, Dept. A, 9o2 Pa. Ave., Washington, D. C. 

Have your wireless instrument parts made in 
an up -to -date shop ready to assemble. Send us 
your sketches or description and get prices, all 
kinds of machine work done, parts and material 
supplied. Stevens, 29 Seventh St., Philadelphia. 

Obtain a vial of Radium to complete your out- 
fit. Used for illuminating light bulbs, key holes, 
watch dials, etc. Price $i.00. Address E. Ray- 
mond Laboratories, 298 Broadway, N. Y. C. 

Special -For short time only, -one slide tuning 
coils $2.5o; details for stamp, guaranteed. Act 
quick! Radio Construction & Co., 847 Magee St., 
Philadelphia, Pa. 

We are selling a first -class Learners Instru- 
ment for $1.0o mounted on a polished wood base 
547 inches, all brass work polished and lacquered. 
Send stamp for Code and Circular. Every stu- 
dent of telegraphy should own one of these in- 
struments. C. L. Redding & Co., 202 Main St., 
Everett, Mass. 

For Sale- Murdock moulded condenser per sec- 
tion $240 three sections $7, New Murdock 
Variable Condenser No. 366, $4, Crystaloi Detec- 
tor, extremely sensitive with Turney test buzzer 
$4. All At condition. Wm. Ranft, 4102 Kate 
Ave., Baltimore, Md. 
Special- Seamless cardboard tubing, 4" and 

434 diameter. me per foot. Postage extra. Send 
Stamp for Complete Price list. Maier & Co., 
335 East 93rd St., New York. 

Wireless switch points with screws zsc dozen, 
improved switch -knob lever complete zsc, Mag- 
net wire half pound 22 or 24, pc; 26 or 28, 6oc; 
brass slider rod 2C inch, sliders 25 and 2oc, 
round brass rod (for couplers) threaded x inch 
brass nuts 2c, acorn nuts 30. All postpaid 
prices. Electric Novelty Shop, moo Fifth Ave., 
Charlotte. N. C. 

10,000 Feet stranded aerial cable, seven strands 
number 22 ure copper. The need of the hour, 
1 cent per foot $p.00 per thousand. L. A. Bates, 
8 Moen St., Worcester, Mass. 

Postcards 
Five Prettiest Women Carda hand colored, asc. 

Chas. Durso, Dept. 5o, 25 Mulberry St., New 
York City. 

You benefit by mentioning the "Radio Amateur News" when writing to advertisers. 
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Audion Control Panel I 

(Continued from page 75) 
I 

August, 1919 

(Continued from page 92) 
The physicist and engineer, accustomed 

to deal with inanimate material, is here 
confronted with the employment of living 
vegetable organisms of growing trees. 
From the moment an acorn is planted in 
fertile soil, it becomes a "detector" and a 
"receiver" of electromagnetic waves and 
the marvelous properties of this receiver, 
thru agencies at present entirely hidden 
from us, are such as to vitalize the acorn 
and produce in time the giant oak. In the 
power of multiplying plant cells, it may, 
indeed, be called an incomparable "am- 
plifier." 

From this angle of view, we may con- 
sider that trees have been pieces of electri- 
cal apparatus from their beginning, and 
with their manifold chains of living cells 
are absorbers, conductors, and radiators of 
the long electromagnetic waves as used in 
the radio art. For our present purposes we 
may consider, therefore, a growing tree as a 
highly organized piece of living earth to be 
used in the same manner as we now use the 
earth as a universal conductor for telephony 
and other electrical purposes. 

TABLE I. 
Apparent Scrim Capacity and Resistance of Antenna Lead, 

(Measured between ground and lower end of conductor 
upper end of which reached to but was not connected with 
a nail In the tree at height Indicated. Substitution method 
of measurement.) 

Height 
h 

metres 

Wave 
length 

X 
marres 

Frequency 
f 

Cyc. /sec. 

Resist- 
ande 
re 

ohms 

Canacity 
Cs 

micro- 
micro- 
farads 

4.6 152 1,975.000 118 70 
4.8 300 1,000,000 133 65 
4.6 500 600,000 228 65 
4.6 700 429,000 310 65 
4.6 980 306,000 400 65 

6.1 109 2,750,000 61 100 
6.1 161 1,863,000 120 90 
6.1 300 1,000.000 179 85 
6.1 500 600,000 328 80 
6.1 750 400,000 500 85 

8.5 111 2,700,000 80 100 
8.6 160 1,875.000 94 80 
8.5 275 1,092.000 136 80 
8.6 386 777.000 196 80 
8.6 700 420000 420 90 
8.5 1,000 300,000 490 90 

10.4 102 2,942,000 92 340 
10.7 126 2,380.000 108 150 
10.7 183 1,840,000 128 120 
10.7 280 1,074,000 206 110 
10.7 380 789,000 290 110 
10.7 480 625,000 390 100 
10.7 805 373,000 710 110 
10.7 905 331,000 820 110 

12.2 100 3,000,000 290 210 
12.2 130 2,308,000 109 160 
12.2 186 1,615,000 180 120 
12.2 288 1,042,000 270 110 
12,2 435 690,000 386 110 
12.2 635 472,000 680 110 
12.2 810 370,000 600 100 
12.2 810 370,000 880 100 

14.0 110 2,727,000 65 440 
14.0 147 2,041,000 100 190 
14,0 198 1,516,000 140 152 
14.0 304 987,000 209 148 
14.0 445 674,000 330 145 
14.0 880 341,000 710 148 

17.4 127 2,360,000 67 570 
17.4 164 1,829,000 92 240 
17.4 220 1,364.000 121 200 
17.4 340 883.000 182 180 
17.4 485 618,000 276 174 
17.4 787 382,000 450 190 
17.4 870 345,000 517 185 

HIGH -TONE RADIO 
BUZZER 

A low priced buzzer made 
specially for radio work. 
Can be readily adjusted 
by any amateur for any 
radio frequency. Neat, 
compact, ideal for any 
work whore a small, re- 
liable instrument is re- 
quired. 
Made of metal and 
Obro. II a e dust Drool 
metal cover. 
Buzzer will 
bo praotical- 
ly noiseless 
when mount. -` 
ed on a felt base and absorbent cotton stuffed Inside 
of cover, Instrument is nicely nickel plat ed all over 
and well finished. Size over all 2" x 1 %" x lk ". 

Pride, Prepaid, 75e 

KNAPP ELECTRIC & NOVELTY CO. 
010 West 61st Street Now York City 
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TABLE Il. 
Apparent Series Capacity and Resistance of Antenna Lead 

Connected to the Tree 
(Measured between ground and lower and of conductor 

connected to a nail In the tree at tho height Indicated. Sub- 
stitution method of measurement.) 

Height 
h 

metres 

Wave 
length 

X 
metres 

Frequency 
f 

0393 /sec. 

Resist.- 
aneo 
r 

ohms 

Capacity 
Cs 

micro - 
micros 
farads 

4.6 103 2.910.000 24g 90 
4.6 107 2,800.000 122 90 
4.6 163 1,962,000 211 85 
4.6 236 1,276,000 300 85 
4.6 354 847,000 440 85 
4.6 695 504,000 1,110 85 
4.6 650 462,000 1,290 85 
4.6 885 339.000 2,050 70 

6.1 117 2,563,000 123 115 
6.1 165 1,820,000 202 95 
6.1 260 1,154,000 317 90 
6.1 382 786.000 660 90 
6,1 440 682.000 625 95 
6.1 500 600,000 85. 105 
8.1 525 572,000 820 105 
8.1 550 546,000 910 136 
6.1 745 403,000 1.260 130 
6.1 800 375,000 1,590 100 

8.5 103 2,910,000 230 205 
8.6 113 2,653,000 192 110 
8.6 156 1,923,000 245 85 
8.6 280 1,072,000 418 90 
8.5 395 780,000 665 95 
8.5 700 428,000 1.500 110 

10.7 102 2,940,000 220 110 
10.7 137 2.190.000 118 160 
10.7 190 1,579,000 165 130 
10.7 290 1,034,000 286 120 
10.7 346 868,000 384 120 
10.7 500 600,000 630 130 
10.7 800 375,000 1,160 140 

12.2 102 2,940,000 210 870 
12.2 133 2,250,000 127 150 
12.2 185 1,622,000 196 130 
12.2 288 1,042,000 325 110 
12.2 415 722,500 553 120 
12.2 690 434,000 1,060 130 
12.2 740 405,500 1,150 130 

14.0 108 2.780,000 144 780 
14.0 144 2.083,000 130 203 
14.0 200 1,500.000 170 163 
14.0 312 961.000 280 148 
14.0 445 675.000 476 145 
14.0 805 372,000 980 150 
14.0 835 359,000 980 166 
17.4 130 2,309,000 66 640 
17.4 165 1,280.000 109 260 
17.4 220 1,360,000 134 200 
17.4 343 873,000 200 185 
17.4 490 612.500 325 180 
17.4 870 344,000 596 181 
17.4 875 343,000 806 185 
17.4 925 323,700 670 180 

All through the ages there is shown in 
literature a feel'ng of reverence, sympathy 
and human intimacy with trees, It is sig- 
nificant that this practical thing possessing 
utility and natural strength, architectural 
beauty of design, and endurance far supe- 
rior to artificial structures prepared by man, 
should be able yet further to minister to 
his needs. 

(Communicated by Major General George 
O. Squier, Chief Signal (Officer, U. S. Army, 
to the Franklin Institute.) (Excerpted.) 

TENS battery switch -from contact point 
(Zero -or no tens in) a connection is 
brought to the arm of the unit battery 
switch ; from there the circuit is completed 
by connecting same to the filament. The 
stopping condenser is shunted across the 
phones and battery supply by connecting 
it as shown in the diagram. The "B" bat- 
teries are placed inside the panel. 

This instrument will prove of great value 
to the amateurs and experimenters at large 
who desire to own an efficient instrument 
of this kind. Any regenerative circuit can 
be had by the use of the panel type control 
box. It will come in very handy to those 
interested in the development of audion 
circuits and the reception of long distances. 

Contributed by L. M. J. 

ODD FACTS. 
The Mexican operators employed by the 

Mexican Government for their Radio sta- 
tions, are about the fastest and most ac- 
curate senders whom one may hear rattling 
the ether. Many of them would disdain 
anything under thirty -five words per min- 
ute, and yet send for hours continuously 
without making any errors. 

COMMERCIAL 
WIRELESS 
Splendid opportunities now in the MER- 
CHANT MARINE for Wireless Operators. 
Salaries now being paid- Junior Oper- 
ators, $85 per month; Chief Operators, 
$110; food and quarters included. Equiv- 
alent ashore from $35 to $40 per week. 
Interesting and fascinating work. Our 
graduates in all parts of the world as 
operators, instructors inspectors, etc., 

etc. Students from all over the country. 
If you are interested in Commercial Radio 
let the EASTERN RADIO INSTITUTE 
train you. Endorsed by Marconi and 
Government officials. 
SUMMER COURSES. Day or evening 
start any Monday. Send for prospectus. 

EASTERN RADIO INSTITUTE 
899B Boylston St. Boston, Mass. 

Opportunity Ad -lets 
( Continued from page 94) 

essa® 
Printing 

Printing? We do it right and at reasonable 
prices. Write for quotation and samples. Par- 
cel Post Printery. Dept. B, Kinmundy, Ill. 
100 Bond Letterheads and Envelopes $1.25, post- 
paid. Garland Miller, Trimble, Ohio. 

Phonograph Supplies 
Don't destroy worn Phonograph records. Send 

$1.00 for bottle of Record Renewer, Treats 5o 
records. Reduces scratching, revives tone. 
Cleans, polishes and preserves record. Record 
Chemical Co., West Mansfield, Ohio. 

Tricks, Puzzles R; Games 
Boys -Send toc for the greatest magic trick 

book ever published -free trick. Lindhorst Magic 
Shop, St. Louis, Mo. 

1,000 Stage Tricks with 50o illustrations. Cata- 
logue, 15c; small catalogue free. Hornmann 
Magic Co., Sta. 6, 304 West 34th St., New York. 

Electrical Supplies & Appliances 
"Danditoy" Transformers, 2y27y volts, $s.98. 

Description sent. Eagleco, Darien, Conn. 

Books 
Radio Amateurs -Easy Lessons in Wireless, 

Vest Pocket size, Gilt edges. Only Fifty cents. 
Order yours early. Stratton Electric Company, 
2rs Federal St., Greenfield, Mass. 

Dear Reader -If Occult, New -Thought and 
Scientific books appeal to you, send for my 
catalog; it's free. I have books on Personal 
Magnetism, Concentration, Spiritualism, Clair- 
voyance, Seership, Will, Mind, Hypnotism, Mes- 
merism, Character Reading, Healing, Mysticism, 
Success, Salesmanship, Mechanics, Entertain- 
ment, etc. A. W. Martens, R79. Burlington, Iowa. 

Nature Laws every married and engaged per- 
son should know. Two volumes complete. soc. 
(no stamps). Central Company, 599 Ninth Ave., 
New York. 

su:awmte m:rrn.mrn 
Telegraphy 

Telegraphy (both Morse and Wireless) and 
Railway Accounting taught thoroughly and 
quickly. Big salaries now paid. Great oppor- 
tunities. Oldest and largest school; Est. 45 
years; catalog free. Dodges Institute. 25th St., 
Valparaiso, Ind. 

. t rlrrrtisers 
Dollars will come your way iv h,n we prepare 

your advertising copy. Sales letters. t_ Jacobus 
Advertising Service, 1073 Sanford Ave.. Irving- 
ton, N. J. 

ADVERTISING PAYS 
It pays the mut who adrrtlsea and It pays the man who 

answers ads. lier advertlelna mom In the Radio News. 
Advertising Dept.. 233 Fulton St.. N. Y. 

1, o Gene óf by mentioning the "Radio Amateur News" ruhen writing to advertisers. 
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OFFER No. 1 

Wireless Course 
The most comprehensive Wireless Course 
ever printed. Contains 160 pages, 350 il- 
lustrations. Size of book 6% "xI0 ". Very 
fine flexible cloth cover. 

FREE with a year's subscription. 
Add 5c for postage 

,r rrrrrxrxraxxxrrrerrr, rxxxrrrxrrxxrrrrrxrrxxrrrrrrr. 
OFFER No. 2 

Experimental 
Electricity Course 

This masterpiece contains 160 
pages, 400 illustrations. Size 
of book 5 "x9 ". Printed on ex- e tra thin paper, so book can be 
slipped into pocket. Hand- 
some flexible cloth cover. 
FREE with a year's subscription. Add 5c portage 

4. rxr,r rxrrxxxxx,rx err, rr, rrxxxrrxrrr, xxrxrrxrrxrxx ...... xxx,rx 

xr r r rxx son rr...sss ssssrxm,rxr 

OFFER No. 3 

How to Make Wireless 
Sending Apparatus 

By 20 Radio Esperta 
Haw to Make Wireless 
Receiving Apparatus 

By 20 Radio Conatsuctora 

These books are by 
far the most successful 
wireless books on the 
market. Size of each 
book 5 "x7 ", well bound on 
good book paper. Covers 
in two colors. We really 
cannot praise these books 
too highly. Each book 
contains 100 pages and 
from 88 to 90 illustra- 
tions. BOTH books 
FREE with a year's sub- 
scription. Add 5c for postage 

.xrrrrrrxxrxxx'xrrxxxxrxxxx xxxxxxrrrxxxrxxxrrrxxxrrrrxrxr 

This is a very limited offer. It may be withdrawn at any time, due to the tremendous cost of 
paper, which IS JUST DOUBLE WHAT IT WAS ONE YEAR AGO. We have only a limited 
supply of these fine books on hand; after they are gone we cannot reprint the books until con- 
ditions become normal again. Now is your chance. 

The publishers of this journal have earned an enviable reputation of giving more than 100 
cents' worth for each dollar spent with them. Profit by this liberal opportunity NOW 

it may never be made again. , ..f 
¿ 

8-19 Ìjt.- 
Y 

A. N. 
S Gentleme 

nn n t e r 
tny eub,ptlon 

I. to tha R 
crl 

A D I O Q. 

HERE'S THE OFFER 
Subscribe to RADIO AMATEUR NEWS for one year, at the regular subscription price of 

$1.50 per year (Canada, foreign and New York City $2.00) and we will send 
you either books shown in one of the above offers. If you subscribe for two years, 

two offers will be given, etc. 
if you are a subscriber at present take advantage of this wonderful opportunity 

anyway. If you do, we will extend your present subscription. 

AmnTEUn NEWS a 4 
for the terzo of 
year.. for which I en- 
close herewith $ 
You will also send me at once 
FREE es per offer No. ^ 
your book V 

4, Namt 9¡* 
Address r` 11 lt 

This Cifer Limited. Act Now. 

EXPERIMENTER PUBLISHING COMPANY 
233 FULTON STREET NEW YORK CITY 

You benefit by mentioning the "Radio Amateur News" when writing to advertisers. 
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electrical Msn, 
Wants These Books 
and we ship them FREE.. 
for your inspection 

Flexible 
Covers 

Handy 

Pocket - 
Size 

Volumes 

HAWS AwKfÑSt . HAWKI. 

EIECrHn ; IfQflIGIi- 

GUIDE GUIDE) CUIDE 

-ä* 
dUCnIICITY, 
MALxEnSM' 
INOUfrION 
lrrutgtxn 

OYMaMOS 
AflMatuatf wlxorl, 
ì': .- - 

MANAUN(MC 

MOTORS.' 

MOTORS:- 

IRSTEPO 

.T`(cTING ' 

Y/IRING 

UISIRîBNI : 

SYSTEMS 

S1oRAGE' 

"'JURIES 

CURRENTS 

LT ERRATOIR 

YtLEGRAN 

wIRüESs 
REILS ' 

EIGHTING 

10 
Volumes 
3500 

Pages 
4700 

Pictures 

$1P" Volume 

$1 
Per 
Month 

riss 
3734 

Just what you need to know to succeed in ELECTRICITY 
EVERY electrician, every engineer, every mechanic should know 

about these wonderfully helpful instructive books, which give in 
plain words a complete working knowledge of electrical engi- 

neering in all its phases. 

You run into some new electrical problem almost every day. The 
information you need to help you in your every day work is in 

HAWKINS 
ELECTRICAL GUIDES 

These books place electricity at your finger ends. They cover every imaginable 
subject, principle, theory, problem, trouble, and way of doing things electrically. 
Every subject Is indexed so that you can turn right to it. They are a study course 
and a reference guide in one, written in plain every day language -no wasted words 
-only what you need to know -chock full of up -to- the -minute electrical knowledge. 
The guides are a complete course in electrical engineering. They will help you in 
every detail of the day's electrical work. You can't ask an electrical question that 
Hawkins Guides can't answer. 

What Electrical Men Say 
Helped Him Make Good 

"It is only right for me to ecom- 
mend highly the Hawkins Guides. for 
they have been of the greatest assist- 
ance to me In placing me In mY 

present position as Superintendent of 
Construction Department of one of 
Ohio's largest Electrical Companies. 
I would like to see very man have a 

set of Hawkins Ouldee." 
Geo. Knecht, Columbus, Ohio. 

In the Naval Electrical Dept. 
"Thu Hawkins Guides are great 

help to me in the Naval Electrical 
Department which they cover very 
thoroughly." C. J. Cornell, 
U. S. Rewiring Ship, Brooklyn. N. Y. 

Superintendent 
"I am now anperintendont of the 

Dunnville Hydro Electric Systems. 
kisGulden 

help to me In holding down a ro- 
eponsiblo position.' 

W. E. Swartz, Dunnville, Ontario. 

Wireless Operators 
"T have worked wireless for ton 

years -hut I wish I had those books 
years ago, as they pave Paved me a 
groat deal of trouble." II. Marshall. 

Steamer M & It No. 2. 
Walkerville, Ont. 

Pocket -Size Flexible Covers 
The books are small enough to slip into your mat 

pocket -handsomely bound to flexible black covers. 
You can carry each volume with you until net have 

mastered Ils contents. 3.500 pages of actual information 
and 4,700 illustrations. Once you see these books and 
put them Imo actual use you will never again want to be 
without them. Try It at our expense. 

SEND NO MONEY 
It will cost you nothing to receive those books -to look 

them over -ask them all the questions you can think of 
-use thorn in your work -study them -pick up some 
information that will Increase your earning ability. We 
will ship you the entire set of 10 volumes entirely FREE. 

This is a sign of our confidence in the guides. Pure 
gold does not object to being tested. Keep them for 
seven days and if you do not decide that you can't got 
along without them. return thorn to us and owe us 
nothing. 

When you decido to keep them you only have to pay 
$1.00 down and remit the balance of $0.00 on We easy 
Payment of $1.00 a month till paid for. 

Use this coupon to get the books. It will pay you 
many times over. 

THEO. AUDEL & CO. 
72 Fifth Ave. New York, N. Y. 

SEND NO MONEY- USE THE COUPON 

READ THIS PARTIAL LIST OF CONTENTS 
No. 1 Contains 348 pages. 388 illustrations. Electrical 

signs and symbols- static and current electricity 
-primary salts -conductors and insulators--resistance and 
conductivity -magnetism- induction coils- dynamo principles 
-classes of dynamos- armatures -windings -commutation - 
brushes, etc. 
NO. 2 Contains 349 pages, 394 illustrations. Motor bplheci reaction-motor starting- 
calculations-brake and installation of 
dynamo and mot ors -galvanometers -standard cells- current 
measurement - resistance measurement - voltmeters - watt- 
meters -watt hour meters-operation of dynamos- operation 
of motors. etc. 

NO. a3 Contains 300 pages. 423 illustrations. Distribu. 
tion systems -wires and wire calculations-in - 

side. outside and underground wiring -sign flashers- light- 
ning protection-rectifiers-storage battery systems, etc. 
NO. 4 Contains 270 pages. 379 illustratiotra. Alternat- 

ing current principles- alternating current dia- 
grams -the power factor- alternator principles- alternator 
construction -windings, etc. 

NO. $ Contains 320 pages. 614 illustrations. A.C. Motors 
-synchronous and induction motor principles -A. 

C. commutator motors -induction motors, trattsfornters: losses. 
construction. conne ctlons, tests -converters -rectifiers. etc. 

NO. 6 Contains 298 pages, 472 Illustrations. Alternating 
current systems -- switching devices -ctrcult break- 

ers- relays -lightning protector apparatus -regulating devices 
-synchronous condoners- indicating devices -meters -power 
factor indicators -wave form measurement- switch boards. etc. 

No. 7 ontains 316 (Nages. 379 Illustrations. Alternat- 
ing current, (ring power stations - turbines: 

management, selection, location. erection. testing. running. 
care and repair-telephones. etc. 
No. 8 Contains 332 pages, 43G illustrations. Telegraph 

-simultaneous telegraphy and telephorty-wire- 
less - electric bells - electric lighting - photometry. etc. 

No. 9 Contains 322 pages. 627 illustrations. Elec- 
tric railways -electric locomotives -car light- 

ing- trolley car operation -miscellaneous appllcatlorns- , 
notion pictures -gas engine ignition- automobile self - 

t 

NO. 10 
starters nd lighting systems. electric vehicles. 

Contains 513 pages. 599 Illustrations. 
Elevators-cranes-pumps-air corn - 

pressors- electric heating - electric welding- THEO- 
lIdertng and brazing - industrial electro- AUDEL , ysls- electro plating- electro- & CO. -a, -rays, etc. 

72 Fifth Ave. Also a complete 126 -page 
New York, N. Y. reference index of the complete 

library. This index has 
planned to render easily ac- Please submit me for 
cessible all the vast infor- examination Hawkins 
nation contained in the Electrical Guides (price 
10 electrical guides. # Si each). Ship at once. pre - 

There are over 13,- , 
500 cross refer- 

pall, the 10 numbers. If satis- 
factory I agree to send you $1 epees. You find , within sev 

t 

c dare and to further what you wrtnt 
mall you Sl each month until paid, to know In- 

alantly. 

ocoupatlon 

Employed by 

Cesl dance 

Signature 

Reference R. A. N. Aug. 

You benefit by mentioning the "Radio Amateur News" 7 hen writing to advertisers. 
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I 

e 
The Hours Thal Quint 

M OST of your time is mortgaged to work, meals and sleep. 
supper are yours, and your whole future depends on h 
can fritter them away on profitless pleasure, or yo 

you position, money, power, real success in life. Tho 
positions are waiting in every field of work for me 
j ob waiting for you -in your present work or any F 

can do it without losing a minute from work or 
meal, and with plenty of time left for recreado 
each night, right at home, through the Inter at a 

cc'` Yes -You Can Win S 
Hundreds of thousands have proved it. The 

Engineers, climbed to success through I.C.S. help. 
Architects and Contractors, won their way to the t 
most Advertising and Sales Managers prepared 

For 28 years men in offices, stores, s 

commercial work -have been winning pro 

---- - - - -- TEAR OUT HERE - - -- -- 

er 
:ou 
rag 

g 
ig 

you 
Inga le 

after supper 
Wools. 

and hundreds of other 
Building, and hundreds of 

Many of this country's fore- 
hours under I.C.S. instruction. 

ctories, mines, railroa s -in every line of technical and 
and increased salaries through the I.C.S. Over 100,000 

men are getting ready right now in the I.C.S. 
1 way for the bigger jobs ahead. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8581, SCRANTON, PA. 

Explain. without obligating me. bow I can qualify for the position, or in th 
subject, before which I mark X. 
ADVERTISING Q ELECTRICAL ENGINEER °MECHANICAL ENGINEER 
°SALESMANSHIP Electrician Mechanical Draftsman ° raffie Management °Machine Designer 
D I LaJa EStl abispleiej p Electric Lighting Q Machine Shop Practice 
Q Commercial Law °Electric Car Running O Boilermaker or Designer 
°Cenified Public Accountant O Heavy Electric Traction OPatternmaker 
°Higher Accounting O Electrical Draftsman °Toolmaker 
°RailwaY Accountant °Electric Machine Designer °Foundry Work 
Q BOOKKEEPER O Telegraph Engineer O Blacksmith 
o StenoR apher & Typist °Telephone Work °Sheet -Metal Worker 
°Good English OARC1liEC'f °STEAM Elilihiglilt 
Q Window Trimmer Q Architectural Draftsman °Stationary Fireman 
°Show -Card Writer O Contractor and Builder pp MARINE ENGINEER 
OSIg Painter O Building Foreman Q UAS ENGINE OPERATING 
°CIVIL SERVICE °Carpenter °Refrigeration Engineer 
D Railway Mall Clerk ° Concrete Builder ['CIVIL ENUINEEII 
Q Mail Carrier Q PLUMBER STEAM FITTER O Surveying and Mapping 
°CAIITOONIST O Heating and Ventilation OR. R. Constructing 
0111ustralor Plumbing Inspector ° Bridge Engineer ° Perspective Drawing OForeman Plumber 09111P MBA MEAN 
O Carpet Designer °CHEMIST °Structural Draftsman 
O Wallpaper Designer O Analytical Chemist O Structural Engineer 
O Bookcover Designer °MINE FOIfRMAN UIt EEUISEERQ Municipal Engineer 
°TEACIIEa °Coal Mining °NAVIGATIIIN OSpani 
Q Common School Subjects 10 Metal Mining Rotor Rant Ituan'g Franc 
o High School Subjects °Metallurgist or Prospector 0AGRICULTURE °Italian/ ° Mathematics Q Assayer O Fruit Growing ° AUTOMOBILE OPERATING O TEETILROVEItSEE.1ORSCPT.° Vegetable Growing 
O Automobile Repairing O Cotton Manufacturing O Live Stock and Dairying 
o Auto. Electrical Work O Woolen Manufacturing °POULT1RY RAISING 

Name 

Occupation 

Street and No 

City 

Em ployer 

Slate 
Canadians may send this Coupon ro 

International Correspondence Schools, Montreal, Can. 

Your Chance Is Here! 
No matter where you live, the I.C.S. will come to 

you. No matter what your handicaps, or how small your 
means, we have a plan to meet your circumstances. No 
matter how limited your previous education, the simply 
written, wonderfully illustrated I.C.S. textbooks make it 
easy to learn. No matter what career you may choose, some 
one of the 280 I.C.S. Courses will surely suit your needs. 

Make Your Start Now ! 
When everything has been made easy for you -when 

one hour a day spent with the I.C.S. in the quiet of your 
own home will bring you a bigger income, more comforts, 
more pleasures, all that success means, can you afford to 
let another single priceless hour of spare time go to waste? 
Make your start right now This is all we ask: Without 
cost, without obligating yourself in any way, put it up 
to us to Drove how we can help you. 

Just Mark 
and Mail This Coupon 

TNt CAREY PRINTING CO. Imo. 
New YORK 
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