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10 Days’ Free Trial

. You don't have to fuss and shake a Laugh- =
lin to start the ink—It’s a Self-Starter.

You don't have to fill the Laughlin—it's a

- Self-Filler.

You don’t have to clean the Laughlin—It's
a Self-Cleaner. :

You don’t have to monkey with dangerous, =
awkward or unsightly locks, extensions, or
so-called Safety devices—There are none.

You can't forget to seal a Laughlin against
leaking, it seals itself air-tight Automatically.
. You can’t lose your cap from a Laughlin— -
it secures itself Automatically. :

You can’t break your cap or holder on a -
Laughlin—They are non-breakable. E

Holder and cap of scientific, reinforced con- =
struction throughout (See illustration.) T

You don’t have to wait until a Laughlin is =
ready. It is ready to write when you are;
the air-tight leak-proof construction keeps pen
and feed “primed,” insuring a free uniform
flow of ink instantly—even though not previ- =
ously used for a year.

It performs these functions with no more
hindrance or interruption to your thoughts or
writing inspiration than your breathing.

These results—or your money back.

These features are peculiar only to this pat-
ented construction.

By insured mail
$2lso prepaid to any address
Just enclose $2.50 with this coupon containing your

name and address, we will send the pen by return
mail.  Delivery yuaranlad

Fill out and mail today

Laughlin Mfg. Co.
69 Wayne St., Detroit, Mich.
Gentlemen—ITcre is $2.50. Send me the pen de-

scribed in this advertisement. If pen is not satis-
factory, you refund the money.
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EﬁiCienc ~ depends on

appropriate meals

- My efficlency system of eating is casy to learn. The foods in ordinary daily use
are classified according to their effects on the body, the brain and nerves, the liver
the skin, etc, Rules are given for guildance in quantities, combination and selectioa
of meals according to age, occupation, symptoms, environment, etc, Meals produc
ing or aggravating various diseases are also indicated,

THE NAMES OF A FEW MEALS

Strong Digestible Brainy Meal Laxative Meal

Weak Digestible Brainy Meal SBolvent Meal

Indigestible Bralny Meal Curative Meal for Heart Trouble
Maximum Variety Brainy Meal “ “ ‘“  Kidney .

Meal Without Brain Nutriment “ “ ¢« Liver .
Volatile Brainy Meal Mcal for Athlete with Strong Digestion
Blood Purifying Cooling Meal “oou “ “  Average -
Warming Meal “ oo “ “  Weak “
Purging Meal Vocalist's Meal

¢ H bR Coatrol Your Moods I;y Foods

Our different moods are under the influence of different meals. ‘Some meals produce great vitality, strong
nerves, strong eyes, presence of mind, moral strength; other meals of finest quality (including game, poultry,
pears, asparagus, spinach, celery, etc.) are inspirational or favorable to artistic
elopment. Other meals such as tea, fatty, starchy and sweet
ds, in excess, make one nervous, shy, low spirited. Appropriate
als maintain virtue and continénce by preference without any
traint. It is only the heat-producing and irritating meals that
use the lower nature,
Brainy meals make mental work easy.
Do not take an athlete’s meal when you want to do many
uours of brain work at your desk, because muscle foods tend to
clog your liver and stupefy you when you are inactive,
For special stress of mental work DOUBLE YOUR BRAIN
POWER by eating a maximum brainy meal which ylelds many times
the amount of nerve force that is in an ordinary meal,
Inappropriate meals discount every man 25 to 100 per cent, making
some men chronic invalids, who accomplish mnothing. Unsuitable
meals produce unsanitary conditions in the body resulting in adenoids,
enlarged tonslls, defective hearing,etc. Faulty circulation,’imperfect
elimination impaction,congestionand inflammation produce appendicitis
or a condition where the surgeon’s knife is a necessity unless a radical change to appropriate meals is adopted at once.
You cannot postpone the study of SYSTEM In eating. You must learn to CORRECTLY COMBINE your
foods to prevent fermentation and the formation of polsonous deposits which become the basis of disease.

Aged People the Best Test

The testimony of aged people who have regained heakth on a Brainy Diet 18 conclusive because they
have practically no reserve force on which to subsist, therefore they depend absolutely on the new nerve
force in a brainy diet for their restoration to hcalth,

Mr., B, L., 68 years, Progrletor of Dyeing Works, writes: ‘“Enclosed find picture
of fish which I tramped for three miles to catch. I climbed down rocks 75 feet above
water., You know three months a%o I was pretty bad; could hardly walk, had an at-
tendant on account of vertigo. he severe neuritls in my arm and the rheumatism

was too painful for sleep. Absolutely free from all pains now and it is owing to the
Brainy Dict System that I am alive,”

Dr. R., & retired physician, 81 years: “Can now use my hand that was partially
paralyzed. Can walk straight now and have much more energy,”

Mrs, C. K. writes that she is 82 years and has used cathartics and enemas for 50
years. ‘‘No more hcadaches since ado%tlng the Brainy Diet System the last six months
and that is wonderful, since I had a headache almost every day previously. Constipa-
tion is overcome, I sleep well and my appetite is good.”

Mr, F. C, 70 years, Proprietor of Department Store, writes: ‘“As I improved in
every respect at 70 years of age, I think there is good prospect for ang one else, [ was
dropsical and rheumatic, have lost over 50 pounds of superfluous weight in two months,
lost my rheumatism and have returned to business, something I never expected to do

again,’ .
& Young People Increase Their Income
The greatest service that old people can render the world is to popularize a brainy diet system among
the young, for whom the possibilities are 8o great under & correct system of arranging their foods, because
they have such abundant reserve force to supplement & correct diet,
Mr, T. L., afe 22, clerk, who suffered from catarrh and had a weak, hoarse voice,
writes: “Voice is clear and strong, head clear as a bell. Have resigned government
position and am now making four times as much travelling, something I had the ambi-
tion but not the energy to do before. Have fattened up 20 pounds in two months,”
Affidavits of the writers and of witnesses are on file, with corroborative evidence.
" OVER 100 REMARKABLE CASES HAVE BEEN CERTIFIED, UNDER SEAL, BY THE OFFICIAL
INVESTIGATING COMMITTEE. Send the addresses of those interested,
You can easi'y learn to select appropriate meals for your various needs by the Brainy Diet System, No foods for
sa:e, Only ordinary foods in daily use are advised. Send 10cents for ‘* The New Brainy Diet System,”

G. H. BRINKLER, Food Expert, Dept. 5-E, Washington, D. C.
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This Superb Artist Model

Piano Shipped FR E E

Yes free, positively and absolute-

l‘z free. . You do not have to pay usasingle penny now or later.
e merely ask you to accept it on free trial in your home. We do not even ask
for any deposit or any guarantee—not even any C. O. D. payment to us. We pay
all freight charges to your nearest railroad station. This offer is made direct to
you without any middleman’s profits, no jobber’s profits, no dealer's profits be-
tween us and you. You get this superb Evans Artist Model Piano under our
direct selling plan from $100 to $200 less than you can buy a cheap commercial
piano from your local dealer. Write today—get full particulars of this great offer.

Easy Pa!ments— No Money Down—

Never mind the money. Our low whole- Not one cent on this amazing free trial
sale price and easy payment terms are 80 very  offer. You do not have to pay a single cent
liberal that you ncver think of the money. to us unless you decide to keep the piano. If

;1;2: :'ﬂei; ;:f“' e{:“ .“‘de?l:"':{'z“ ':ﬂ‘; P%%:  You want to send it back do so at our expense.
er b

exactly the the de Y. If you are satisficd with the piano after 80
do buzineu'(.l?::ctml?thuthe factory and get the  days free trial and decide that you want to
piano at our low rock bottom price with all keep it, our easy payment plan is open to you,

middlemen’s profits cut out, Take your time to pay for it.
‘ We, the. manufacturers of the Evans Artist Model
Our Great Offer Piano, will ship direct to go\a from the factory your
choice of any of our artist pianos free. We prepay the freight. You make no deposit FREE
of any kind to us. We want you to hear its pure, vibrant tone—we want you to
examine its splendid workmanship—we want you to compare the Evans Artist
Model Piano with any other piano made. If at the end of the 4 weeks free Coupon
you are not convinced that the Evans Artist Model Piano is the one
piano for your home, ship it back at our expense. F.O.
Evans Piano Co.
°
w Write todsy. Get a free copy Dept. 494,Chica,
Mul No of our handsome art catalog co.lll.
and full greatest piano offer ever made. It means Gentlemen — With
8 saving on the purchase of a piano. To the first the understanding that
b R;T!P offer a two-years’ course in music free, I am not buying any-

thing, you may send me

EVANS PIANO CO. i

lars of your direct lelling plan.

DEPT. 494 CHICAGO, ILL. Name............. .

Address........

- a“ . .
’ "
writing, Modern Electrics and Mechanics.”
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When you change your address notify us promptly, giv-
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FRER
BOOK

‘o matter where you live, if ‘want an independent business of your
own, send your name and address and I will m& ou our 64 Page Book.
showing how you may earn $3,000 to $10, 6 a Year in the Real

Tatnta D Veead
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LEIMAN —— =~

Rotary Positiv
High Pressure

BLOWER.
and VACUUM PUMPS

1

for use with oil, coal and
appliances for obtaining hi
sand blasts, gas producers,

VACUUM OLE

and every other purpose.

1 oz. to 10 lbs. pressure,
vacuum, 2 to 338 cubic
feet per minute.

This shows what our
small machines do @

The machines do many
things with air which were
formerly done by hand or
mechanically.

LEIMAN BROS.
62 John 8t.,, New York

When writing, please mention “Modern Electrics and Mechanics.”
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N For book of facts. Learn

. the inside facts about
Bnmnﬂoﬂ Watl:ll c'. \ watch prices, and the
19th Street aad Marshall Bivd.

many superior points
of the Burlington
Dept. 1495 Chicago, IlI. over double-
Please send me_(without obli- \  priced prod-
gation and prepudz“ﬁour free book N\ ucts. Send
you 3 ° \ coupon
r_cash or $2.50 a month offer on .
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You can depu.. cpern v cormmuivn

It is adjusted to temperature, positions, and iso-
chronism. Just think of the importance of knowing
the correct time when you are rushed with business
and must get it through. Don't take a chance of
getting into the other fellow’s time. When you have
a Burlington you can utilize every second.

Read what this operator says:

William Wikstrom, operator on the S. S. Princess
Sophia, says:

*I am the owner of a Burlington and must se
1 have had watch satisfaction ever since
chased it, two years ago."

Write today for our new watch book showin, t}.

some illustrations of all the new ideas in watches that
you have to select from. The new watch book will be
sent upon your simple request. Your name and ad-
dress in the coupon or a letter or a post card is
enough. Send it now.

Burlington Watch Company

\ 19th St. & Marshall Bivd., dut. 1485, Chicago, Ill.
\
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Dr fti !

Learn at Home on This Great uirer:

Yes, learn Drafting and Designing right at home—during your spare
time. Never before have there been such tremendous opportunities for men
who take up this interesting and profitable work. Never before have salaries
been so high. You can become an eerrt Draftsman and Designer in a surpris-

ingly short time by my practical method of instruction. There will be a good
paying position waiting for you when you have completed my Course. Send the Free Coupon at
once for full particulars of the Limited Free Offer I am making at this time.

Limited FREE Offer!

If you enroll now I will give you a
Tuition Credit, valued at $25.00. I want
a number of students quickly in order to
supply the big demand for expert
Draftsmen and Designers. This Free
Offer is open for a limited time only and
you must act immediately. If you
enroll now, you save exactly $25.00—
your expense will be nominal. I will

Instruct you personally —give you the
benefit of my years of successful experience. All
needless theory is thrown aside. I give you just
the kind of training you must have in order to
succeed —give you the actual and practical
work to do in your home.

FREE' $17.50 Set of Drawing Instru-

e ments If You Enroll At Once

As an extra inducement for you to enroll within the next 30 days I will give

}'ou absolutely free a magnificent set of Drawing

Guarantee | Instruments. Handy size, leather bound pocket case.
1 guarantee to instruct | This fine set of instruments will last for years and will prove of great
you until in a position | service and value when you are workingasanexpert Draftsman. Don’t
%ying s;lsh.oo 3:. msorgo delay in this matter. Send Free Coupon today for full information.
month. r -

S aas v snients | $125.00 to $200.00 a Month /g,
FOR YOU That’s what you can earn as 7/ Couvon

expert Draftsman—and more. My graduates are most successful in filling big
paying positions. You can start a business of your own and make $2,500.00 o
to $5,000.00 a year. ENGINEER

Mail This Free COupon TOday 7‘4 ‘Enoln:::?;ﬁl:nn.

Mail coupon or send post card today. I will send you my book j Chicago,

“The Road to Success” and full particulars of my Limited Free Dear Bir:—Without any oon

gations on my part, please sena
“Th to

Offer. You assume no obligations —everything sent to you me your book

free and prepaid. This is an opportunity which does not wonr Limited Frae Btter." “Bond
often come your way—an opportunity to learn Drnftinqrapc_l Designing sverything Free and Prepald

at home during your spare moments—to get a $25.00 Tuition Credit

Free—to get a magnificent set of Drawing Instruments Free. &Y
Don’t delay. Send gupon or post card today—immediately. IOV

CHIEF ENGINEER

Room 545, Engineering Bldg., Chicago, Il

L3 rame

When writing, plesse mention “Modern Electrics and Mechanics.”
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WIRELESS AND THE FISHERMEN

Many are the Advantages Derived from the Recent Installation
of Radio Apparatus on Deep Sea Fishing Boats

By Dr. Alfred Gradenwitz

NDEAVORS have been made for
some years to apply wireless
telegraphy to the needs of deep sea
fishing. When in December, 1909,
nine fishing cutters -

less storm signals to the fishermen.

The application of wireless teleg-
raphy to deep sea fishing, however, is
bound at the same time to prove of the
greatest economi-

with a crew of 27
had been destroyed
by a storm in the
North Sea, the Ger-
man Emperor or-
dered an investiga-
tion to be made
into the case, as a
result of which the
use of wireless tele-
.graphy for the
transmitting of
storm warnings to
fishers on the sea
was advised. Steps
were just being

cal importance in
view of the useful-
ness of the regular
information service
thus afforded. This
is best shown by
the example of
Norway, where an
official intelligence
service on the con-
ditions of prices
and catches along
the entire coast of
the country has
long resulted in
considerable sur-

taken to carry out
the measures sug-
gested by the Com-
mission, when in November, 1911,
five German herring boats with 70
fishers were lost during a storm in the
North Sea. As there is a periodical
recurrence of such accidents in all fish-
ing countries, it will be readily under-
stood how much human life and prop-
erty could be saved by timely wire-
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THE HERRING BOAT “DROSSEL” EQUIPPED WITH
WIRELESS APPARATUS

plus gains from the
fishingindustry.
From every small
fishing village and, of course, from all
the larger places, daily telegrams are
sent out, dealing with the catches and
other matters, which are brought by
posters to the notice of the public.
This information can also be obtained
privately by an inexpensive subscrip-
tion. Every fisher is able to learn
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from these telegrams where it would
be most profitable to turn in order to
obtain an output as satisfactory as pos-
sible, and every trader is in a position
to make his arrangements in accord-
ance with the general conditions of
fishing. Since the market is thus kept
®permanently informed on the condition
and chances of fishing, there is a far
greater stability of the trade than in
- other countries.

In Germany, as in most other coun-
tries, an information service of this
kind could only be kept up by the aid
of wireless teleg-
raphy, in opposi-
tion to Norway,
where fishing is
carried on along
the coast with the
mainland as basis,
so that wires read-
ily transmit any
information.

In 1908 two
Cuxhaven fishing
steamers, thanks to
a government sub-
sidy, were equip-
ped with wireless
telegraph appara-
tus, though wire-
less sets were like-
wise provided for
some other steam-
ers of the Cux-
haven fishing
fleet, the innova-
tion was not
adopted as readily
as had been
hoped. The gen-
eral reluctance of
fishers and difficulties in training the
men are obstacles not yet entirely over-
come,

A decisive step was taken in 1912,
when the German Society for Deep Sea
Fishing entrusted Dr. Erich F. Huth, of
Berlin, with the installation of a .5 kw.
station on the herring boat “Drossel.”
A similar station to that on board the
“Drossel” was erected on the grounds of
the Society at Vegesack, near Bremen;
government subsidies being granted for
both these stations. The experimental
service of the land station was con-
fined to communication with the Els-
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RECEIVING AND SENDING OUTFITS
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fleth Navigation School and with Dr.
Huth’s Experimental Station at Ber-
lin.

The wireless station on board the
“Drossel,” apart from the source of
power, was installed in a wardrobe in
the captain’s cabin and comprises two
parts separated by a partition, the up-
per part being the sender and the
lower the receiver. In one of the il-
lustrations may be seen the sender, to
the left in the upper part of the figure
the spark-gap, in the centre the an-
tenna ammeter, and to the right a reg-
ulator for adjust-
ing the coupling.
Underneath there
are the antenna
switch for chang-
ing over from
sending to receiv-
ing, and the Morse
key. The sender
employs a musical
quenched spark-
gap, and its main
wavelength is usu-
ally 600 metres, al-
though a wave of
300 metres can be
emitted as well.
Both the sending
and receiving
antenna switches
—both mounted
on their respective
sets—are connect-
ed by a small belt.

The receiving
set consists of a
special switch and
plugs by means of
which, in conjunc-
tion with the rotary condenser placed un-
derneath, the receiver can be tuned con-
tinually to the waves intermediary be-
tween 200 and 3,000 metres. Different
detectors can be plugged into the cir-
cuit, as well as one or two telephone
receivers.

Above the receiving apparatus there
is a small switchboard carrying an am-
meter, as well as the switches and
fuses required for the current supply.
The rheostat regulator, visible below
the apparatus, serves to control the
alternating current. The isolated ar-
rangement of the sender and receiver,
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respectively, affords the advantages of
making both sets self-contained and
allowing, for instance, the sender to be
removed for supervision without inter-
fering with the working of the re-
ceiver. The general switchboard ar-
rangement of the station, moreover,
entails a saving in space, ease of
mounting and ready access to all vital
parts.

There being no source of electrical
energy on board the “Drossel,” as
found on electrically-lighted fishjng
steamers and herring boats, the supply
of alternating cur- :
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able, the soo-cycle alternating current
is furnished by a motor and alternator
installed in the cellar of the building.
The whole station was accommodated

~on a small table in one of the offices.

The rheostat regulator and starter for
the alternating current generator are
fixed in the front part of the table,
while the requisite switches, fuses and
the ammeter of the exciter circuit are
placed on the small switchboard to the
right of the station. A single bronze wire
about 100 metres in length serves
as antenna and is stretched out freely
- between a stack

rent of 500 cycles
is secured from a
dynamo coupled to
a steam turbine,
both of which are
installed in the en-
gine room.

The iron mizzen
mast — also serv-
ing as engine fun-
nel—and the great
mast of the boat
were used as an-
tenna carriers, the
great mast being
extended 3 metres
and the funnel 6
metres by means
of wooden bars. A
four-wire antenna
about 20 metres
long is stretched
out on spreaders
between the great

about 30 metres
high, and the build-
ing. The range of
the station by day
is about 150 kilo-
metres over land.
Systematic tests
were made with
these stations in
the autumn of
1912 during two
fishing campaigns
in the vicinity of
the Dogger Bank
in the North Sea
and close to the
South Eastern
coast of England,
respectively, a
permanent com -
munica tion be-
tween the land
and with passing

and mizzen masts.
The bars, consti-
tuting the exten-
sion of the masts, are readily removed
and the antenna and leads can be hauled
in at a moment’s notice. The antenna
leads up to a certain height were placed
in a protective box, preventing any
mechanical injury by the sails. All other
conductors are held by porcelain insula-
tors. The entire station as well as the
aerial can be easily and cheaply installed.
The arrangement of the antenna, in
spite of its simplicity, has given excel-
lent results in stormy weather.

The .5 kw. land station installed in
the management buildings of the Fish-
ing Society is of the same type as the
station on board the “Drossel.” Since
a continuous current supply was avail-

ships being main-
tained in both
cases.

These experi-
ments again show one of the main ad-
vantages of wireless telegraphy to lie in
the possibility of individual fishing boats
communicating to one another informa-
tion on their daily catches. As soon as a
vessel has found a satisfactory catching
place, it is able immediately to call in
other vessels of the same company, or
its friends among the fishers. Catches
thus would become more productive and
trips could be abridged and made more
profitable, quite apart from the benefit
derived from the storm signals.

RECEIVING AND SENDING APPARATUS IN THE
OFFICES OF THE FISHING COMPANY AT
VEGESACK

Minnesota has a forested area of 28
million acres, the largest of any state
east of the Rocky Mountains,
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CURING HUMAN ILLS BY MAGNETIC WAVES

Describing a New Type of Magnetic Wave Apparatus that is
Proving Highly Satisfactory

By Henry Townsend, Jr.

LECTRICITY as an aid to the
physician in curing human ail-
ments is not new and there are numer-
ous medical practitioners in every city
to-day who make use of its wonderful
properties in some form or other. The
electric current as employed hereto-
fore has invariably been one of rela-
tively “high voltage” and “low amper-

ment. In other words, the magnetic
waves set up or produced with the
Bachelet device, generate by electro-
magnetic induction a powerful current
of “low voltage” and “high amperage,”
employing the human organism as an
accumulator.

A view of the magnetic wave gener-
ator as supplied for physician's re-

EAM.

THE BACHELET APPARATUS FOR GENERATING MAGNETIC WAVES

age,” taking the human body as a con-
denser.

A newly devised magnetic wave ap-
paratus, developed by Bachelet, is en-
tirely different in its arrangement and
electrotherapeutical effect. This ap-
paratus does not employ any high volt-
age or dangerous electric currents at
all, but quite on the contrary, the cur-
rent utilized is the same as the ordi-
nary house lighting current and there-
fore harmless. To render it more so,
there is no direct application of the
electric current to the patient, but
magnetic waves of sinusoidal form are
passed through the body under treat-

quirements is depicted here. In in-
stances where the ordinary alternating
current supply at 110 or 220 volts is
available, the magnet coils, which pro-
duce the magnetic wave field, are read-
ily connected directly to it. For di-
rect current installations, a dynamotor
or motor-generator set is required to
furnish the necessary alternating cur-
rent for exciting the magnetic wind-
ings of the apparatus. A suitable con-
trolling rheostat, together with the
necessary current gauges, etc., is in-
cluded with the outfit. Any physician
can learn to operate and apply the mag-
(Continued on page 632)
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THE “IRON HORSE” YEARS AGO AND TODAY

By L. J. Lesh

‘HE accompanying photograph
shows in an interesting way the
development of the locomotive in
America. Here is the little “De Witt
Clinton,” the marvel of its time, and
the gigantic Pacific. type locomotive
of the present day.

On the gth of August, 1831, the first
railroad locomotive in New York State
pulled its train of diminutive stage-
coach cars out of Albany and headed
for Schenectady. The engineer mount-
ed a small seat, attached to the rear of

party had partaken of refreshments,
they returned to Albany, thus complet-
ing the first regular trip of a steam lo-
comotive and train in New York State.

What a contrast this little outfit pre-
sents to the big locomotive behind it!
The modern engine is longer than the
whole De Witt Clinton train and in
comparison to the latter’s speed of fif-
teen miles per hour, the Pacific type
will pull a train at 100 miles an hour
without exerting itself. The historic
engine tipped the scales at a modest

EIGHTY YEARS OF LOCOMOTIVE DEVELOPMENT—THE DF. WITT CLINTON AND ITS TRAIN OF COACHES
ALONGSIDE A MODERN PACIFIC TYPE LOCOMOTIVE

the tender, and gave the signal for
starting by blowing a tin horn. The
fuel used on this trip was dry pitch
pine; coal having been previQusly tried
with unsatisfactory results.

As there was no spark arrester on
the stack, the smoke and sparks poured
back on the passengers in such volume
that they raised their umbrellas as
shields. The covers were soon burned
off these and each man whipped his
neighbor’s clothes to put out the fire
started by the hot cinders.

When a stop was made at the water
station the train hands tried to rem-
edy the disagreeable jerks, resulting
from the slack between the coaches, by
wedging a rail from a neighboring
fence between each car and tying it
fast by packing yarn. This plan suc-
ceeded and the train arrived at Sche-
nectady without accident. After the

six tons, while the big unit with which
it is compared weighs 422,000 pounds.
It is hard to realize that such a few
years have elapsed since the total rail-
road mileage in New York State was
17 miles as compared with 9,000 miles
to-day, and when the only railroad
train in service was made of stage
coaches converted for use on rails in
contrast to the luxuries of such trains
as The 2o0th Century Limited.

The Department of Commerce, Radio
Service, has suspended for a period of
thirty days the license of a radio oper-
ator who had indulged in unnecessary
and unauthorized radio conversation and
used profane and obscene language by
radio. This is the second case where
an operator’s license has been suspended
by the Department because of not com-
plying with the requirements of the law.
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IMPROVING UNDERGROUND CABLES

HAT is claimed to be the means

of eliminating the inductive

and condenser effects of underground
cables for telegraphy and telephony
has recently been demonstrated by a
New York engineer, Guiseppe Musso.
Mr. Musso has invented a form of

an aerial conductor 22,000 miles long.
Telephone conversation over this arti-
ficial cable can be carried on with ease
and no distortion of the sound is no-
ticeable, although, of course, the
sound is considerably weakened by the
great resistance of the conductor.
Mr. Musso believes that the most
important application of his system
will be for the Atlantic cables, to en-
able telephonic communication be-
tween Europe and America. Not only
can this be accomplished, but he also
states that the speed at which cable
nfessages are sent could be consider-
ably augmented because of the elimin-
ation of any retardation effects such
as are now limiting the number of
words that can be sent per minute. It
is proposed to bridge the telephone
system across two cables, both of
which would still be used independ-

LONG DISTANCE TELEPHONE APPARATUS

Showing the Conventional Desk Telephone as well
as the Additional Eqmpmem Required.

circuit that treats telegraph and tele-
phone currents in such a manner, be-
fore they are sent over an underground
cable, that they are given a character-
istic exactly opposite to that impressed
by the induction and capacity of the
cable. The result is that as the cur-
rents are being sent over the cable,
they gradually become normal again
due to the counter effects of the two
aforesaid factors. The system is ex-
tremely simple and consists merely of
a special form of circuit. The con-
ventional telephone or telegraph ap-
paratus is used with this system.

In order to demonstrate the merits
of his system Mr. Musso has erected
on the wall of his laboratory a large
number of condensers and resistance
coils that are said to represent the
same capacity and inductance as an
underground cable 5,000 miles long, or

AN ARTIFICIAL CABLE FOR TESTING

This Combination of Condensers and Resistances is
said to Equal a Cable 5000 Miles Long.

ently for regular telegraph traffic, as
at the present time. Thus, the tele-
phone system would not interfere in
any way with cable traffic and would
not necessitate great expense to inau-
gurate and operate.
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THE MYSTERIES OF LIGHTNING

Numerous and Puzzling are the Unaccountable Freaks of this
Least Understood of Nature’s Phenomena

By Moore Stuart

N a general way we understand the
theory of thunderstorms. As a mat-
ter of fact, there is no phenomenon of

nature, not excepting even earthquakes,

of which we know so little.

Man-made lightning—meaning by this
electricity of the highest potential which
we can artificially produce—will act ac-
cording to certain known laws. It will,
for instance, travel along a metal con-
ductor. But a flash of lightning will fre-
quently leap from a well defined metal
path and launch itself through the air or
to some adjacent object which is an in-
finitely poorer conductor of electricity.

This may be due to the almost incon-
ceivable force of a flash of electricity or
lightning. It is estimated that a flash a
mile long represents a pressure of dis-
charge equal to 3,000,000,000 volts. As
such a flash lasts but a thousandth part
of a minute, the entire energy dissipated
by the discharge is equal to about 300,-
000 horsepower. Put into other words,
if we could find some means of saving
and using lightning, we would be richer
by a good round sum for every flash.

Lightning, as we know it, is usually
accompanied by a clap of thunder which
is louder the nearer the hearer is to the
point of discharge, although this is not
an invariable rule. There are cases on
record of most destructive lightning
flashes that were unaccompanied by a
sound.

Such a phenomenon occurred in Brad-
ford, England, a few years ago. What
are described as silent thunderbolts fell
in a graveyard, destroying one monument
and smashing to atoms nearly seventy
glass cases containing wreaths and flow-
ers.

In the same summer, Swanscombe in
Kent, was terrified by a freak of light-
ning. All of a sudden “a great mass of
blue fire” swept along the street and the
next moment it was seen that the fine
old parish church, built nearly 700 years
before, was struck. The building with
all its fine old carved oak was soon a

roaring furnace. Only a part of the
chancel was saved.

Scientists are still hopelessly at sea as
to the cause of that peculiar occurrence
known as globe lightning. At Coventry
some years ago, during a violent thun-
derstorm, it passed along the street like a
soap bubble built of blue fire, and drifted
into a shed where it exploded, blowing
off the roof of the house. At Rheims in
France, a similar fire ball came into a
cobbler’s shop through the open window.
The solitary occupant of the place sat
perfectly still—paralized with terror—
while the fearful visitant hovered for an
instant overhead. Then it moved
towards the fireplace and presently
passed up the chimnéy. Next there was
an explosion like a bursting shell and the
upper part of the chimney came crashing
down.

Not long ago, Count Hamilton made a
record of a similar freak of electricity.
He was sitting at dinner at a house on
Lake Wener in Sweden, when just after
a vivid flash of lightning, a brilliant white
ball appeared over the table, and after
hanging poised there for some seconds
went off with a loud bang. Fortunately
it did not harm anyone, although it was
quite close to several people. Those who
saw it stated that it was like a ball of
“cold lightning.”

In 1892, Sydney, Australia, was vis-
ited by a terrific dust storm, in the midst
of which a perfect hail of fire balls be-
gan. These set fire to a number of houses
and a most appalling panic set in. A cry
was raised that the end of the world had
come and people rushed out of their
houses in terror, into the inky darkness
of the dust-swept streets.

The most amazing and terrifying dis-
play of the power of lightning is seen on
mountains. In 1905 a party was on top
of a mountain in the Caucasus when a
huge violet ball surrounded by vivid rays
struck a rock nearby and exploded like a
bomb, bursting into atoms. One of the
party was seyerely hurt.
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About the time Franklin was making
his kite experiments in this country, Pro-
fessor Richman, of St. Petersburg, was
working along the same lines. He had
erected on his house an iron rod to col-
lect electricity from the clouds during a
thunderstorm. In August, 1753, during
a terrific electrical storm, he was observ-
ing along with Sokolow, the indications
on an electrometer when a tremendous
thunder clap burst over the neighbor-
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hood. Richman bent over his instru-
ments and while in this position, his head
being a foot from the lightning rod, So-
kolow saw a globe of bluish fire, about
the size of the fist, shoot from the iron
rod to the professor’s head with a report
like that of a pistol. The shock was
fatal. Richman fell back and instantly
expired. Sokolow was stupified and be-
numbed, the red hot fragments of the rod
striking and burning his clothes.

THE ELECTRIC TUBAPHONE

By W. A. Talmage

THE writer having purchased a

Turkish tubaphone for amusement
purposes, found that he was not clever
enough to manipulate the beaters rapid-
ly and for that reason conceived the fol-

throw switch. The upper contact springs
were wired in cable fashion to the electric
bells, which were mounted on a flat board .
of hard wood and arranged so that the.
hammers would strike the center of the

LaN

DRY CELLS OR A STEP-DOWN TRANSFORMER

lowing simple and effective electrical
idea.

Having constructed a suitable box in
the shape of a miniature grand piano—
the legs are omitted in the illustrations—
the author purchased fifteen electric door
bells and fifteen spring parts of door bell
pushbuttons, as well as some German
si‘'ver wire, a double throw double pole
knife switch, three dry cells and a toy
transformer.

The pushbutton springs were arranged
beneath the keys, making the under con-
tact of each a common or strapped wire
leading to the center post of the double

tubes. The gongs had been removed
from the bells and the tubes were laying
flat in the bottom or floor of the case, as
in the illustrations.

The double pole switch was mounted in
the rear of the case with binding posts
for the transformer connections, and the
batteries were placed in the interior of
the case as shown.

The adjustable resistance was made
from the German silver wire and its
switch was placed under the right hand
end of the keyboard. The resistance
switch had four contacts, namely, ff, f,

WIRINY DIAGRAM FOR THE ELECTRIC TUBAPHONE, SHOWING HOW IT MAY BE OPERATED BY EITHER
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p and pp, these terms meaning “Extra
Loud,” “Loud,” “Soft” and “Extra
Soft” ; the resistance governing the cur-
rent flowing to the ringers and hence the
degree of loudness.

The transformer was found to be the
best for operating the electric ringers,
although satisfactory results could also
be obtained with the battery. Owing to
the rapid decrease in Lthe flow of current
from the dry cells when two or more
keys were depressed, the cells soon died
down and were only kept for emergency
purposes. However, good music was ob-
tained from dry cells when operating
only one key at a time. The placing of
the switch as well as the using of two
sources of current is optional with the
constructor.

The writer later made a flexible cable
of twenty wires; fifteen of which were
connected to the ringers, two to each of
the straps or common wires previously
described, and the remaining wire for a
spare, should any of the others become
defective. The object of using two wires
to each of the straps was to lower the
resistance for the flow of current when
two or more keys were depressed. The
other end of the cable was connected to
springs placed under the keys of a piano,
and when this was played, the combina-
. tion of sounds was delightful. Fortu-
nately, the tubes were in tune with the
piano itself.

TOP VIEW OF THE ELECTRIC TUBAPHONE

Another combination may be secured
by purchasing tuned bells from any musi-
cal instrument dealer and adjusting these
to operate as described above. In this
instance the ordinary door bell vibrators
may be mounted on a single board or
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placed in any part of the room; no box
or case being necessary if connections are
made to piano keys.

The illustrations and drawing speak
for themselves, and any person with fair
mechanical and electrical talent can easily
construct one of these electrical instru-

ANOTHER VIEW SHOWING THE SOUND TUBES

ments, The dimensions are not given
since they will widely vary in different
cases, depending primarily on the sizes of
the tubes, spring contacts and vibrators
used.

The effect of several bells ringing at a
time is far superior to the playing of the
tubes separately by an expert musician,
and with a little practice, the use of the
controlling device and the operation of
the keys are easily mastered.

CANADIAN WIRELESS LAWS

Although the subject of the Canadian
wireless laws has been discussed in these *
columns before, it is again forcibly
brought to our attention by one of our
readers who has been struggling to se-
cure a satisfactory sending range with a
wave-length of not over 50 metres. It
must be said that the limitation of 50
metres for the sending outfits of ama-
teurs makes it almost impossible to se-
cure satisfactory results. In comparison,
the American amateurs are indeed for-
tunate since the wireless laws of the
United States allow them any wave-
length not exceeding 200 metres.

Mr. Marquis V. Bryant, 6 South High-
land avenue, Nyack, N. Y., is desirous
of communicating with persons within
a distance of 40 miles from Nyack, with
the object in view of establishing regular
radio communication. His set is highly
efficient and in excellent working order.
He is “listening in” practically every
night. His call is 2AF.
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ELECTROLYTIC PREVENTION OF BOILER
CORROSION

By Haxrjr N. Holmes

- Professor of Chemistry, Earlham’College.

OILER pitting with waters contain-

) .ing chlorides, magnesium chlcride
in partncular, is an important engineering
problem. Hot water reacts with the
chloride of magnesium to form mag-
nesium hydroxide and hydrochloric acid
which readily attack the boiler metal—all
the faster because of the high tempera-
ture.

One of the recent methods of prevent-
ing this effect is the use of a counter
electric current opposing the solvent at-
tack. Careful tests in a considerable
number of boilers in Australia have
shown that this method is very effective.
A bar of wrought iron is suspended in
the boiler to act as anode and the metal
of the boiler is made the cathode. A
current of electricity of from 1 to 2 am-
peres and 4 to 8 volts is passed between
these poles. Zinc or aluminum could be
used instead of the iron anode, but with
no better results. In fact, with excess
current some metal from the anode pass-
es into solution and deposits on the
boiler. Naturally, this should be iron,
. although that is a side issue.

It is best to use a current slightly in
excess of the amount calculated, but a
large excess merely dissolves a consider-
able amount of the anode bar and in-
creases the formation of boiler scale.
Careful experimenting shows that the
proper current can be calculated from a
knowledge of the solvent effect of the

boiler water on the iron. To quote one
experiment, since the electro-chemical
equivalent of iron is .00029 gram per
second per ampere, in other words, 1.044
grams of iron is carried by a current of
one ampere per hour, it was only neces-
sary to measure the loss in a given time
to know how much current would pre-
vent this loss. A cylinder of iron was
immersed in water (same as that used in
the boiler), for 72 hours and a loss in
weight of .3 gram noted.

Dividing this .3 grams by 1.044 gives
.288 amperes required to deposit or pre-
vent the solution of .3 grams in one hour
(depending on the direction of the cur-
rent), and this is equivalent to .004 am-
peres for 72 hours. Such calculations
were made for many installations and the
results were confirmed by actual work
later. In each case a slightly larger cur-
rent was used and corrosion was always
greatly lessened. In making such calcu-
lations a piece of metal of nearly the
same sort as the boiler should be used
and the same water taken. Objection
has been made to this method to the ef-
fect that since electrolytic action is set
up between one portion of an iron tube
in a state of strain and another portion
not strained, the strained portion dis-
solving, it would seem that local action
would continue in any event. However.
results show that these local actions are
inhibited by a sufficient external current.

UNITED STATES ARMY CAMP SWITCH
BOARDS .

By Walter C. Freeman

ELEPHONY is gradually super-
seding the telegraph wherever
conditions permit in the handling of a
modern army. As in commercial practice,
many decided improvements have been
made by the engineers of the United
States Signal Corps, both in methods and
equipment. One of the most interesting

refinements in apparatus which have

.been recently made is the development

of the camp switchboard.

The camp switchboard, as the name
implies, is designed for use at the larger
camps of a semi-permanent nature to
afford a means of communication be-
tween the quarters of the various officers
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and also with commercial systems when
available. This type of portable switch-
board packs complete, as shown, in a
strong ‘trunk weigh-
ing about two hun-
dred pounds, which
can be handled in
the same manner as
ordinary lug-
gage. To insure
against possible in-
jury from rough
handling all of the
apparatus is assem-
bled and supported
upon a structural
iron framework
which nests closely
within the trunk.
The trunk proper is
constructed f r o m
heavy waterproof
fibre board and is
provided with
aremovable
front cover and hinged back. A
number of small compartments are ar-
ranged inside of the cover to accommo-
date auxiliary parts and repair appara-
tus, such as drop coils, extra fuses, etc.
A complete set of tools necessary to
make any- adjustments while in the field
is also contained in this space. The legs
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of the switchboard are designed much
the same as the familiar camera tripod,
and are arranged to knock down and
pack in the hinged
back.

The switchboard
is wired and
equipped complete
with forty magneto
line equipments of
the manually restor-
ing drop type. These
line equipments are
terminated in t h e
rear of the board on
a hinged arrester
plate. The protec-
tion includes tubular
porcelain fuses and
carbon block arrest-
ers. Line wire con-
nections are made
u p on Fahnestock
binding posts to fa-
cilitate rapid setting
up: Both the line and supervisory signals
are provided with night alarm contacts
and wiring with controlling key and
night alarm bell.

Eight pairs of connecting cords are in-
stalled, each being equipped with the
usual complement of cords, plugs, cord

(Continued on page 636)

FRONT AND REAR VIEWS OF AN ARMY CAMP SWITCHBOARD, ILLUSTRATING THE COMPACTNESS
OF THIS EQUIPMENT
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One of the Electrically-Driven Cable Drums.
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Switchboard and Controlling Devices.

VIEWS ON BOARD THE ELECTRIC HYDRAULIC DREDGE

THE ELECTRIC HYDRAULIC DREDGE

An Interesting Application of Electricity in Connection with Flood
Protection and Drainage Work

I N connection with the flood protection
and drainage work of the East Side
Levee and Sanitary District of Illinois,
the engineers are filling a part of the
Mississippi River bed, elevating 150
acres 25 feet. A new shore line is being
established a
consider-
- able distance
from the old
harbor line. In
order to ac-
complish this
fill, two rows
of piling were
driven into the
river bed, at
the new shore
line. The piles
nearest to the
shore were
driven first,
after which a
heavy mattress
weighed with
stones was laid
on the river
bed, attached to the piling. The sec-
ond or outer row of piling was
driven through the mattress. The piling
serves as a backbone for a rock dyke,
which is being built, and back of which
the river bed is being filled. The mat-
tress on the river bed being flexible will
quickly adjust itself to any depression
which may occur, and sinking down un-

" THE ELECTRIC HYDRAULIC DREDGE AT WORK
ON THE MISSISSIPPI RIVER

der the weight of the rocks, will act as a
filler. The river will not get a chance to
work its way under the toe of the levee.
This fill is being accomplished by
means of an electrically operated hy-
draulic dredge, equipped with a 20-foot
centrifu-

gal pump,

driven by a

1,000-h.p. mo-

tor. The ma-

chinery equip-

ment consists

of a 2o0-inch

mangan -

ese-steel

pump, with

1nt e rchange-

able runners

of 54, 58 and
60-inch diam-
eter, direct-

connected t o
the motor. The
.motor is a
2,200-volt, 25-
cycle, 356-r. p.
m. type, capable of operating continuoug-
ly at 25 per cent. overload. It is of tHe
slip-ring type with drum controller and
external starting resistance. In addition
to this, the motor is furnished with ex-
ternal rotor resistors and suitable switch-
es, so that 15 per cent. continuous speed
reduction may be obtained if desired.
A steel ladder at the bow of the dredge
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supports the suction-pipe, cutter-head,
driving shaft and gearing. The ladder
is 80 feet long, and is pivoted on two
hollow pivots. Through the one on the
right passes the suction-pipe, and
through the one on the opposite side the
cutter-shaft is driven by a countershaft
geared to a 75-h.p. slip-ring induction
motor.

The pump is located at the center of
the hull transversely to its length. The
discharge pipe passes back on the left
side of the stern, connecting with the
pipe line. The pipe line is supported on
steel pontoons. The pipe line is com-
posed of 20-inch pipe, in so-foot lengths
on the pontoons and 16-foot lengths on
the shore. Connections between the
pontoon pipe sections are made by means
of heavy rubber sleeves fitting over the
ends of the pipe. This form of connec-
tion was made necessary by the move-
ment of the water. The shore lengths
are adjusted by simply telescoping, no
sleeve being required. The pump sucks
water containing about 25 per cent. sol-
ids, from the river bed, and discharges
the mixture through the pipe to various
points inland. The water finds its way
back to the river through a flume, and
the solid matter remains. When the fill
is completed the gravel, dirt and sand
released from the river would fill 171,-

VIEW OF THE MOTOR-DRIVEN PUMP

000 railroad cars, making a train about
1,300 miles long. The water which will
have passed through the discharge pipe
conducting the solid matter would equal
about 1274 billion gallons, or a volume
equal to the Mississippi River at flood
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stage for three miles or at low stage for
17 miles.

The electrical energy used in this work
is purchased from the East St. Louis and
Suburban Railway. The service is
measured at the power house, the con-
struction company bearing the loss of
transmission line and transformers. The

A CLOSER VIEW OF THE DREDGING PUMP

power supplied by the East St. Louis and
Suburban Railway is obtained from the
Keokuk Dam Power Plant. The Mis-
sissippi River, we may say, by its own
energy is replacing the land which it
washed away in years past, is protecting
the territory which it has so often de-
vastated, and is making its own channel
more suitable for navigation.

In a housed barge which is moored to
the shore are three enormous electric
transformers. The electrical energy
used on the dredge is transmitted to it
from the barge through a steel-armored
submarine cable 600 feet long. On the
deck of the barge is a 10-foot cable reel.
The end of the cable is taken into the
transformer house on the barge through
the hollow axle of the reel and is con-
nected to a 13,200-volt automatic oil
switch.

This switch is mounted on a single
panel switchboard which carries an am-
meter and a voltmeter. The line end of
the cable terminates in a weatherproof
pot-head which is clamped to a transmis-
sion line pole. Between this and the line
are three choke coils which, together
with the lightning arrester, constitute an
effective protection against lightning.
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The attachment of the cable and choke
coils to the transmission line is arranged
with clamps, so that they may be quickly
and easily removed from the line when
it is desired to change the location of the
dredge and pontoon line. From the low-
tension side of the transformers the cur-
rent is led through three 2,200-volt dis-
connecting switches, at the lower end of
which is connected a 2,200-volt, three-
conductor sub-marine cable similar to the
13,200-volt cable. This cable is in one
1,200-length and is laid along the dis-
charge pipe on the pontoon line. The
excess cable is carried on a reel of ro-
foot diameter, mounted on the stern of
the dredge. The cable terminates in
three copper rings built inside the deck-
house of the dredge, on the end of the
hollow axle through which the cable
leads. '

Three brushes take the current from

THE LAND END OF THE TRANSMISSION LINE,
SHOWING THE TRANSFORMERS

the rings, thus allowing the cable to be
shortened or lengthened at will without
interfering with the operation of the
dredge. A five-panel switchboard is
built near the back end of the deckhouse
and controls all the energy used on the
dredge. All motors are equipped with
time-limit or instantaneous-overload
protective devices, and in addition to
this the main motor is equipped with a
low-voltage release. An air-storage tank
is installed of such capacity that in case
the electrical energy should suddenly
fail for any cause, there would be suf-
ficient air to allow the setting of brakes
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and dogs on the swinging and hoisting
equipment in order to secure all lines.

The dredge has been in operation
twenty-four hours a day and seven days
a week since August 10, 1912, it not be-
ing necessary to shut down during the
winter owing to the extremely mild
weather in the Mississippi Valley. At
the end of March, 1913, after having
pumped over a million yards of material,
it was decided to discontinue the use of
a cutter and try a-straight-suction de-
vice, as the material pumped was fairly
clean sand which runs freely. The cut-
ter, cutter-shaft, and cutter-head bearing
were removed from the ladder, and a 45
degree elbow and suction pipe were sub-
stituted. This enabled the dredge to dig
to a considerably greater depth than was
possible when equipped with the cutter.
The lower end of the suction pipe was
belled out and bars were placed across
the opening to prevent large pieces of
wood or stone from entering. With the
new device the cost of maintenance has
been reduced considerably, the hours of
running time have been increased, and
the yardage per hour has been increased.

Compared with steam dredging, the
electrically operated dredge is said to
have the advantages of lower first cost,
requiring less space and consequently a
smaller dredge. With the turbid water
of the Mississippi River, steam dredges
must shut down at least once a week to
clean boilers. Troubles of transferring
coal to the dredge due to low water or
ice conditions are eliminated by using
electricity for power.

EDGEWOOD HIGH SCHOOL
WIRELESS CLUB

The Edgewood High School Wire-
less Club, of Edgewood Park, Pa., has
been organized, with headquarters at
the school. The purpose of the club
is the advancement of wireless teleg-
raphy among the amateurs of that dis-
trict and the increasing of the number
of enthusiasts.

The officers of the club at present
are as follows Charles Milligan, pres-
ident; Harold Knapp, secretary, and
Herman Swoboda, treasurer.

The club call is EHS and the mem-
bers will be pleased to hear from other
stations in that district.
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THE NEW CABLE TELEGRAPHY
An Account of What is Being Done by Cable Experts in an Effort
to Keep Pace with Wireless Engineers

By Donald McNicol.

Tllustrations from drawings made by the author.

NOT long since a noted scientist,
who is thoroughly informed in
regard to the development and the
present state of the various existing
methods of telegraphy, stated that had
the Morse telegraph and submarine

FIG. I.—PRINCIPLE OF THE SYPHON RECORDER

ervation has stirred the professionally
energetic cable expert to renewed ac-
tivity in devising ways and means of
improving cable telegraphy, to the end
that should “wireless” ultimately sup-
plant the continuous conductor, the
surrender will be made only after the
latter method of signaling has been de-
veloped to its highest state of perfec-
tion.

The purpose of this article is to call
attention to improvements along cer-
tain lines that have been made within
recent years in submarine telegraphy.

When Cyrus W. Field was in the
midst of the technical difficulties which
developed when plans for laying the
first Atlantic cable were being made,
he appealed to the great physicist,
Michael Faraday, to undertake the task
of determining, by laboratory means,
the feasibility of operating the long
cable at speeds sufficiently rapid to be
commercial.

Faraday’s report was to the effect
that he did not think the cable as pro-

telegraphy been invented subsequent
to the discovery of wireless telegraphy,
the former would have been hailed as
a tremendous advance in the art of
electric communication.

In the popular mind the reverse is
considered to be the true situation;
and, so far as the statement quoted is
concerned, it depends largely upon the
_point of view as to which invention is
regarded as of the greater utility.

Those who have extensive knowl-
edge of traffic conditions generally con-
cede that Hertz wave signaling arrived
none too soon to take care of a class of
telegraph traffic and of service that
could not possibly have been handled
by means of conducting wires. And,
all are agreed that the development of
wireless signaling was the result of a
genius unsurpassed in the annals of
electrical achievement.

Millions of dollars have been invest-
ed in submarine cables and it is natural
to suppose that the spur of self-pres-

G
_—
i;l ToCebh.
L
L X

=IHHHE

FIG. 2—THE DOUBLE KEY ARRANGEMENT FOR
TRANSMITTING

posed would carry the unit impulse
across the ocean fast enough. Mr.
Field then asked him how fast it would
carry the signal. Faraday replied that
it would take about one second to get
the signal through the entire length
of the cable. With a feeling of great
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relief Mr. Field proceeded with his
great undertaking, stating, “that’s fase
enough for me.”

Now let us see what this signaling
speed meant in words per minute. As-
suming that it was understood that a
new impulse could be started on its
way each second; then, knowing that
the average letter (Continental Morse
code) contains 3.15 elements, and the
average English word (five letters)
15.76 elements, by means of simple
multiplication we learn that the first
Atlantic cable was laid with the under-
standing that the speed of transmission
would be a little less than four words
per minute.

It was quite well known, even at that
early date (1857) that the character-
istic of “capacity” of the cable was the

FIG. 3.—A FORM OF SYPHON RECORDER
EXTENSIVELY EMPLOYED

factor that limited the speed at which
individual impulses could be trans-
mitted through the comparatively long
submarine conductor.

There are at present sixteen cables
in operation between America and Eu-
rope, of which twelve terminate in
Great Britain. Of the latter, four be-
long to the Anglo-American Telegraph
Company, one to the Direct United
States Cable Company, two to the
Western Union Telegraph Company,
and five to the Commercial Cable Com-
pany. All of these cables are worked
duplex, by means of which system one
transmission in each direction may be
made simultaneously.
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The energy employed to operate a
cable does not exceed a two-hundredth
part of a horsepower. Thirty to 60
volts pressure at each end is sufficient
to maintain the required current
strength.

As pointed out above, the effect of
capacity is to curtail the number of
impulses that may be transmitted
through the cable in a given time. This
limitation of speed, however, applies
only where the current strength in the
conductor is required to vary from
maximum to zero between successive
impulses. It is obvious that inasmuch
as it requires a definite period of time
to charge a particular cable to maxi-
mum, a period practically of the same
duration is required to discharge the
cable to zero potential.

Fortunately, within a short time after
the early cables were laid, a system of
operation was invented which made it
possible to operate a line by means of
very slight variations of . current
volume.

A cable extending between Canso,
Nova Scotia and Waterville, Ireland,
has a length of 2,346 knots, a resistance
of approximately 7,000 ohms, and a
total capacity of 875 microfarads. The
Direct United States cable between
Ballinskelligs Bay, Ireland, and Tor-
bay, Nova Scotia, has a length of 2,420
knots, a resistance of 7,300 ochms, a ca-
pacity of 991 microfarads, and an in-
sulation resistance of 8,470 megohms
per knot—a total insulation resistance
of 3% megohms. Ordinarily, cables
worked duplex have their artificial
lines adjusted only twice each year—
in the spring and fall—in order to com-
pensate for temperature changes.

An early formula fqr determining
the speed of a given cable, that is, the
time required for a signal to become
recognizable through the entire line is:

414

With Morse apparatus: t= —— KR

109

47
With mirror galvanometer: t—= ——

109

seconds,

KR seconds,
where K represents the capacity of the
cable in microfarads, and R the resist-
ance in ohms.

The formulae mean that the speed



May, 1914.

depends upon the inertia of the receiv-
ing instrument employed and upon the
retardation of the cable—in any given
case the mirror galvanometer is prac-
tically nine times as rapid as Morse
apparatus.

The obvious objections to the use of
the mirror galvanometer were over-
come by the invention in the year 1867
of the “siphon recorder” by William
Thompson (later, Lord Kelvin) of
Glasgow University.

The siphon recorder is an instrument
which, when connected into the cable
circuit, makes an ink record of the re-
ceived impulses on a moving band of
paper. The siphon consists of a glass
tube almost as fine-as a human hair
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which would seriously interfere with
free movement of the siphon. In the
case of each instrument an electrical
method is employed to cause the ink
to “spurt” out of the end of the siphon,
resulting in the deposit of a series ot
dots on the tape, resembling closely a
continuous line.

As indicated in Fig. 1, the move-
ments of the siphon to the left repre-
sent dots, while the movements to the
right represent dashes. The signals
comprising the word “think” appearing
on the specimen tape, are, for the pur-
pose of clearness, shown more even and
regular than they would appear on the
recorder tape at the end of a long cable.

In cable operation, while the alpha-
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FIG. 4.—THEORETICAL WIRING DIAGRAM OF A PICARD TRANSMITTER CIRCUIT

and bent into the shape of a siphon. It
is suspended by means of a fine bronze
strand; one end of the tube dipping
into a small receptacle containing a
pure aniline ink, while the low end of
the tube moves to and fro across the
width of the moving tape, in response
to the movements of the receiver mag-
net coil to which the siphon is attached.
Due to capillary attraction of the
liguid, the ink flows through the
siphon, marking the tape as indicated
in Fig. 1.

In the Thompsan siphon recorder
and in the later receiving instrument,
the Cuttriss recorder, the siphon does
not actually touch the paper tape, as
such contact would cause friction

bet is in reality composed of dots and
dashes (Continental Morse code), the
marks transmitted representing dots
and dashes are of the same length.
Fig. 2, in simple lines, shows the
double-key transmitting arrangement
employed. When key K is depressed
it makes contact with lever L, thereby
“grounding” the negative terminal of
the main battery, and as the key K
remains in contact with lever L, a pos-
itive current is sent to line. When, on
the other hand, key K is depressed
while key K, remains in contact with
lever L, a negative impulse is sent to
line, and the positive terminal of the
battery is grounded. In other words,
depressing the right hand key, when
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used to transmit ‘“dashes” results in
the inking siphon at the distant end of
the cable marking the moving tape on
one side of the center line, while de-
pressing the left hand key results in
the marks representing “dots” appear-
ing on the opposite side of the center
line of the tape.

Fig. 3 shows a view of the actual
appearance of one type of siphon re-
corder.

Before undertaking to describe the
new cable transmitter and receiver cir-
cuit arrangements, it may be well to
explain briefly what is meant by the
statement ‘“‘the marks transmitted, rep-
resenting dashes and dots are of the
same length.”

By referring to Fig. 2, it may be ob-
served that a condenser C is inserted in
series with the line. The presence of
this condenser in the cable circuit pro-
vides that when the key K only is de-
pressed the condenser is charged nega-
tively — the condenser immediately
charging the cable conductor. On the
other hand, when the key K, only is
depressed the condenser is charged pos-
itively, immediately reversing the
charge in the cable.

It is evident that the conditions of
current in the cable conductor are dif-
ferent from those which would obtain
in the circuit were the condenser not
so inserted. In the latter case, holding
down the key K would result in a uni-
form current strength being maintained
in the circuit as long as the key re-
mained down. Depressing the other key
would result in a uniform current of
the opposite sign being maintained in
the circuit as long as that key remained
closed. The presence of the condenser,
therefore, permits a current of but
short duration to flow, regardless of
the length of time the key is held
closed.

In cable signaling, then, the key is
held closed the same length of time in
making a dash as in making a dot. At
the receiving end these momentary im-
pulses of either polarity result, simply,
in kicking the siphon to the right or
the left of the neutral line of the paper
tape, and the recorder signals appear
thereon as indicated in Fig. 1.

During the past forty years many at-
tempts have been made to utilize the
siphon recorder as a relay for the pur-
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pose of operating locally a reading
sounder and to repeat signals auto-
matically into other cable circuits, or
into land lines.

Owing to the extreme feebleness of
the received currents and to their lack
of positive definition, it has been found
impracticable to use the recorder to
attain these highly desirable ends.

Within the past few years several
developments have taken place which
have made it possible to operate sub-
marine cables in a manner quite sim-
ilar to land line Morse operation. Va-
rious inventions, which, collectively,
have brought about this improvement,
are: The Brown drum cable relay, the
Huertley and the-Orling cable relays,
and the Picard and the Gott transmis-
sion systems.

Fig. 4 illustrates theoretically the Pic-
ard transmitter circuits. Owing to the
presence of the condenser C, when the
transmitting key K is depressed, the
armature lever of transmitter T is
“kicked” to the left, momentarily mak-
ing connection with its closed contact,
resulting in a plus impulse being sent
into the cable. When key k is released,
or opened (and herein lies the chief
merit of the arrangement) the armature
lever of transmitter T”—due to the re-
versal of charge in condenser C—is
“kicked” into momentary contact with
its front stop to which the minus pole
of the main line battery is connected.
This, it will be observed, sends to line
a negative impulse. ’

It is evident that as the transmitting
key remains depressed, the cable will
possess a charge of definite sign for a
considerable length of time, due to the
fact that the sending end of the cable
is insulated from the earth and from bat-
tery during the interval between the .
depression of key K and its release.
When the key is raised after the trans-
mission of, say, a ‘“dash,” the conse-
quent movement of transmitter tongue
T” injects a negative impulse into the
cable, thereby “canceling out” the pre-
vious charge. Each signaling impulse,
therefore, finds the cable conductor in a
symmetrically neutral condition electric-
ally; a condition conducing materially
to the formation of clearly defined char-
acters at the distant end of the line.

(To be continued in June issue)
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HOUSEHOLD MOTOR OF MANY
DUTIES

One of the most useful as well as
most interesting devices a person can
have in a home is a small electric motor
operated by current supplied from the
electric light circuit. If the man of the
house is handy with tools, he can, with
but little trouble, rig up many ways in
which a small motor can be put to actual
work.

The
horsepower motor running a home-made
grinding and polishing lathe with which
the owner is grinding a knife. The mo-
tor is held to the wooden base of the
lathe by cleats which are easily released.
The lathe is connected up by means of
a piece of sewing machine belting. The
lathe support, or upright, is a piece of
scrap brass which has been drilled and
filed for use. The cost of the lathe was

SHARPENING CUTLERY AND POLISHING METAL-
WARE ARE TWO OF THE TASKS EFFICIENTLY
PERFORMED BY A SMALL MOTOR

$1.20; over half of that sum being ex-
pended for the grinding and polishing
wheels.

Besides this, the motor has several
other duties. It is light and easily
handled, and can be changed as needed
from one device to another, viz., vacuum
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cleaner, sewing machine, washing ma-
chine, ventilating fan, and mangle. The
cost of the motor was less than $15. The
owner has obtained from it many times
that value in actual work performed.
The cost for current is but two cents an
hour.—J. C. Munn.

HOW TO USE AN ELECTRIC
FLAT-IRON AS A TOASTER
STOVE
The illustration shows how easy it is
to utilize an electric iron as a toaster
stove and have it operate in a perfectly

MANY TASTY THINGS—IN FACT A WHOLE MEAL
—<CAN BE PREPARED ON AN ELECTRIC FLAT-
IRON AS SHOWN IN THE ILLUSTRATION

satisfactory manner. The only require-
ment is a small metal stand to hold the
iron in an inverted position, that is, with
the ironing surface up.

On this iron many dainty things can be
prepared to eat. By the use of tooth-
picks, marshmallows can be deliciously
toasted without burning or having them
drop off, which often happens when they
are held to an open fire.

An appetizing lunch for one or two
can be prepared in this way. Make first
some tea or cocoa; then, while this is
cooling, warm some soup and toast a
few slices of bread, and finally fry or
scramble an egg or two, and the lunch is
ready. If desired a few slices of bacon
can be fried. :

The stand can be easily made from
metal strips with rivets to hold them.—
J. C. Munn.

‘ Tl}c! June issue will be the best yet. Watch
or it
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ANGLO-AMERICAN EXPOSITION

Held at J.ondon, to Celebrate One Hundred Years of Peace Between
England and the United States

By Ellsworth Haskins

’I‘HE object of the Anglo-American
Exposition, that will be held at
Shepherd’s Bush, London, from May to
October, 1914, is to celebrate in a most
fitting manner the one hundred years of

_ciers,

artists, inventors, philanthropists, finan-
merchants, manufacturers and
others, of the one hundred years of
peace. This past century of progress in
education, science, literature, inventions,

AVIATOR'S VIEW OF EXPOSITION GROUNDS

peace, progiess and prosperity between
English-speaking peoples.

One of the purposes of this exposition
will be to demonstrate in a practical
manner the progress which has been
made by the British and American peo-
ples in every branch of civilization during
these one hundred years. The progress
of various industries will be shown in
chronological order—from inception to
perfection—not only demonstrating how
each nation has worked on its own in-
ventions, but also where both have
worked hand in hand to perfect the cre-
ation of the other.

A most interesting feature of the ex-
position will be the displaying of such
objects of historical interest as are asso-
ciated with famous statesmen, authors,

improvements in social life and better-
ment of the conditions of working men
and women, will be celebrated by appro-
priate exhibits.

The imposing exposition palaces are
of the highest possible decorative design
and will contain one million square feet
of floor space. They are entirely fire-
proof ; being constructed of steel and
concrete throughout. The grounds will
be beautifully laid out with artistic gar-
dens, lakes, and lagoons. These build-
ings at the present time are already
sufficiently finished for the reception and
installation of American and British
exhibits.

The Fine Art Palace, which has been
pronounced the largest and best equipped
building of its kind in Europe, contains
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thirty galleries for painti in addi- ture will be provided. The ity of
tion to the superb central Sculpture the exposition will be maintained by

Hall covering 30,000 square feet, that
will be devoted to a collection

COURT OF HONOR BY NIGHT
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swimming tank of over

100 metres in length. It

is intended to organize international

sports, historical pageants, spectacular

productions and fireworks, that may be

viewed by the vast audience.
Amusements of the most varied na-

part of the grounds. The many amuse-
keeping the amusements in a separate
ment devices will
represent t h e
latest of their
kind.

In rd to
the electrical fea-
tures of the
Anglo-Amer-
ican Exposition,
it is interesting to
note the speech
of Mrr W. M.
Mordey, M. L
C. E,, on the sub-
ject of arranging
for the British
electrical
exhibits:

“It is a very fit-
ting thing, I
think, that the

electrical

CONGRESS HALL

progressed but has had its whole birth
and life within the one hundred years,
the century which this exhibition is in-
tended to cover. .
“We owe much to America. We have
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to go back further than one hundred
years to find when our debt began. It
began in connection with roast turkey,
and I am sure you will agree it is ap-
propriate I should mention that fact in
this historic building, for it was in 1748
that that marvelous man Benjamin
Franklin actually killed a tvrkey by an

HALL OF SPORTS AND PHYSICAL CULTURE

-

electric spark, roasted it by an electric
jack over a fire that was lighted by an
electric spark. That was the first con-
tribution of American electrical science
to the industry that was to become so
great.

“You will remember that Franklin’s
next contribution was to prove the iden-
tity of the electric spark and of light-
ning. That was only three or four years
after the experiment I have referred to.

FOOD STUFFS BUILDING

“Then there was a long pause, and we
come to one hundred years ago exactly.
It was in 1813 that Davy—we then began
to make our contributions—it was in
1813 that Davy erected on Burlington
House the first arc lamp. Then there
was another gap, and another man came
forward, and it is a rather curious and
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very significant thing that the two great
early contributors to this science and in-
dustry of ours, that one was a printer’s
apprentice, Benjamin Franklin, and the
other a bookbinder’s apprentice, Michael
Faraday. It was in 1831 that Faraday
practically laid the foundation of the
whole of the modern science of electri-
cal engineering, and you may see in the
Royal Institution to-day the little disc of
copper that he rotated on a magnet and
obtained a current from. Then America
and Germany helped, and I am of opin-
ion that England and America did more
than their share, perhaps, in developing
the science of electrical engineering; and
I may mention one other fact to show
what the growth has been. It was, I
think, in 1858 that Holmes lighted the
South Foreland lighthouse by electricity.
Faraday said, when he saw that little five
or ten horsepower machine, ‘It was my
baby, but you have made a man of it.” I
wonder what Faraday would say now to
the latest British machine of 40,000 to
50,000 horsepower in one city of Amer-
ica to-day filling one small part of the
demand for the city of Chicago—the di-
rect work of Faraday, helped on and
made possible by the work of another
great Englishman, Charles Parsons.

“That brings us to the subject that we
are going to try to show in this joint
exhibition of electrical industry and sci-
ence at the White City next year. It is
fitting and proper, I think, that the place
of honor in the exhibition should have
been given to electrical engineering. The
two sections—the British and American
Electrical Engineering Sections—will
join, they will meet in the great Central
Hall and be separated only by the pa-
vilion where we ‘British engineers will
hope we will have the pleasure of meet-
ing many of our comrades from the
other side.”

Railroads caused nearly half the for-
est fires in Colorado and Wyoming last
year, and almost one-sixth were set by
lightning. In California lightning start-
ed more than half, with railroads a com-
paratively insignificant cause.

There are approximately four million
acres of timber land in New Hampshire
i)f which about half is in farmers’ wood-
ots.
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NOVEL ANTENNAE FOR RADIO RECEPTION

Numerous are the Substitutes that May be Employed for
Receiving Wireless Messages.

N the Jahrbuch der Drahtlosen Tele-

graphie, Vol. 7, p. 75, there appears
an exceedingly interesting article by
E. Leimer upon some experiments
which he performed with various de-
vices used as receiving antennae for
radio-telegraphic waves. Such devices
as he mentions, and gives quantitative
results for, may often be of consider-
able value in emergency cases. Some
of his experiments gave the following
results:

(1) In the immediate vicinity of a
very powerful station, for example in
Paris, one need only stretch out hori-
zontally the connecting cords of a 2,000
or 4,00 ohm pair of receivers and
stand thus near an open window or
upon a balcony, to hear the signals of
the Eiffel tower.

This arrangement is certainly the
height of simplicity, and naturally the
signals heard by its means are very
weak, but it is mentioned on account
of its remarkableness. To insure a bet-
ter reception one can use a small an-
tenna consisting of one or more wires
bent into a square with sides measur-
ing 1Y% feet, which is set into the frame
of an open window; or else form a
somewhat larger square and stretch it
out within the room.

(2) For a range of about 50 miles a
metal rod of any kind (such as a leader
pipe or a fire escape ladder) may, in dry
weather, be successfully used. Again,
the use of a gas pipe as antenna and
water pipe as ground, both in the inte-
fior of the house, may serve the pur-
pose; it seems, to the author, to make
little difference if these pipes later
touch each other, as, for example, 1n
the cellar.

- (3) For a range of about 150 miles,
and perhaps further, it is quite unnec-
essary to run antenna wires outside the
house. The author states that he has
secured perfect reception with two
wires 60 feet long stretched out be-
neath the roof* of a house; these wires
being, furthermore, about 4 inches from

the roof shingles. He noticed, also,
that reception of signals during a rain-
storm became at first much better and
then, as the roof grew thoroughly wet,
somewhat weak—although at all times
were signals intelligible. It is not nec-
essary that the roof be a very high one;
the roof of a shed 20 feet in height, sur-
rounded on all sides by three story
houses, was used, and did not give very
much poorer results. The same holds
for an antenna of two wires 60 to go
feet long stretched out only 3 feet over
the surface of the ground, even in a
back yard. The squares of metallic
wires used as clothes driers on the
roofs of houses also gave a weak recep-
tion of signals.

A lightning rod secured to a 60 foot
chimney was tried after being separ-
ated from its ground connection.
When smoke was issuing from the
chimney, the signals became percept-
ibly stronger—the smoke evidently
acting as a prolongation of the light-
ning rod antenna.

(4) For a safe range of 650 miles,
and, with proper atmospheric condi-
tions, of 1,000 miles, a specially built
antenna is necessary. But for the re-
ception of a powerful station at a dis-
tance of 650 miles one can dispense
with this, by the use of some of the fol-
lowing:

If one runs a 300 foot wire at a dis-
tance of about 3 feet from a free-lying
system of power wires and parallel to
it, then the former will act as an an-
tenna; the signals being considerably
strengthened by waves received on the
power wires and re-radiated to the an-
tenna. This strengthening is indisput-
able, since, if the antenna is removed
to a distance of 30 feet from the power
system, a perceptible weakening of sig-
nals is noted. If the power wires are
charged, especially with an alternating
current, then the induction effects of
the latter become very disagreeable in

® The author refers to a )wogdheq. _shingle roof.

Very poor results are wit
under grounded metallic roofs.
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the radio receiver. The roaring sound
produced by this induction may be con-
siderably reduced if a variable con-
denser is connected between the an-
tenna wire and receiving set, and is
then varied until a minimum roaring
noise is obtained. It is always prac-
ticable to use a free-lying bell or tele-
phone system of wires as an antenna.
In order not to disturb the regular use
of the lines, and also to aid in the re-
ception of wireless signals, one or two
variable condensers of small capacity
are placed in series with the receiving
set and the line. It is quite easy to
obtain settings on these which will en-
sure a minimum of exterior noises and
at the same time a maximum of inten-
sity in the received signals.

If the length of the (double) line is
over 600 feet, the author finds that it
makes no difference whether it is lon-
ger, or is laid as a sub-surface cable
from thence on, or is connected at one
or both ends to telephones, or is
grounded, or runs over the city roofs,
or in open country—always provided
that it is connected to the receiving
set through a variable inductance so
that it may be tuned—it acts equally
well. With a 750 foot line one can
hear, in any kind of weather, without
difficulty, all stations working at a
wave length of at least 2,000 meters, up
to a range of 600 miles; and this may
be stretched at night to a range of 1,000
miles.

It would appear that some of these
devices may prove of distinct value
under certain circumstances. The tele-
phone line could even be used as a radi-
ating antenna, by the substitution of a
sending for a receiving set. J. V.

WIRELESS AND THE BLIZZARD

Perhaps no greater opportunity could
have been afforded for wireless teleg-
raphy to prove its worth than the recent
blizzards that played havoc with the tele-
graph lines in the States of Pennsylvania,
New Jersey and New York.

During the heighth of one of the bliz-
zards, the Lackawanna Railroad was able
to secure accurate information as to the
position of various stalled trains as well
as issue train orders by means of wire-
less stations. Emergency radio stations
were immediately installed between Ho-
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boken and Buffalo and placed in service
to accommodate traffic. With practically
all the telegraph and telephone wires
down, the wireless stations offered the
only means of communication between
various points. Numerous messages
were sent back and forth with the result
that telegraph traffic was not so serious-
ly affected in consequence. Not only did
the Lackawanna Railroad benefit by the
wireless stations, but the Erie and Cen-
tral Railroad of New Jersey were also
able to secure information from the iso-
lated sections of their systems, through
the courtesy of the Lackawanna Rail-
road.

GEORGE WESTINGHOUSE

With the death of George Westing-
house, the electrical and mechanical in-
dustries have lost perhaps the best known
and most successful inventor and manu-
facturer of modern times. In fact, the
name of Westinghouse is known by prac-
tically everyone—man, woman and child.

George Westinghouse died on March
12th, in New York City. He was 68
years of age and at the time of his death
was either President or Director in 22
corporations affiliated with the great
business he founded.

This genius was born at Central
Bridge, N. Y., October 6th, 1846. He
spent most of his boyhood days around
a workshop when out of school. His
greatest invention in after life was that
of the compressed air brake now univer-
sally used on the railways of the entire
world. Aside from this, Westinghouse
has almost innumerable mechanical as
well as electrical inventions to his cred-
it. There are said to be between 35 and
40 Westinghouse companies in both Eu-
rope and America at the present time,
employing about 50,000 persons and in-
volving a total capital of $200,000,000.

During the recent cold weather in New
York City in the latter part of Febru-
ary, the electric light signs in the theatre
district were considerably dimmed every -
night. Upon closer investigation it was
found that hundreds of birds sought
shelter and warmth from the excessive
cold by gathering around the electric light
bulbs on the signs. It is said that spar-
rows and pigeons constituted the larger
number of these birds.
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SMALL ALTERNATING CURRENT MOTORS

Complete Working Instructions for the Building of Small Alterna-
ting Current Motors in Several Sizes*

By A. E. Watson, E. E.

lustrations from drowings made by the author.

Of prime importance in the mechani-
cal construction is the quality and fit of
the bearings. Especially must certain
precautions be taken with those of the
self-oiling or oil-ring type such as is al-
most universal with electrical machin-
ery. Aside from the stipulation of
proper metal for the bearing linings,
these latter must not be either too loose
or too tight on the shaft. The small
clearance between stator and rotor de-
mands a fairly snug fit, while the prin-
ciple of effective oiling requires that the
shaft be smaller than the hole in the lin-
ing, since otherwise there will be no
room for the layer or film of oil. In the
case of a machine of this size these two
factors can be fairly well balanced
against each other if there is a differ-
ence not exceeding 1/200 inch in the di-
ameters. A second condition is that the
lubricating oil should be of the thin
“mineral” sort, not lard oil, and that
there should be proper channeling in the
bearing linings to permit a considerable
and reliable flow. The loose ring that
hangs upon the shaft and dips into the
oil in the reservoir slowly revolves, and
laden with oil, delivers it to the shaft; it
then flows lengthwise the shaft to the
collecting grooves in the housings and
finds its way by the obliquely drilled
holes back to the reservoir. If the shoul-
ders on the shaft have been properly
shaped, there will be no throwing of oil
into the room, and the only cause for
loss of oil will be the capillary attraction
that will gradually spread the lubricant
over the outer surfaces of the machine in
the familiar manner. This can be regu-
larly removed by wiping with a cloth or
waste.

Fig. 17 shows the details of the bear-
ings and allied parts. It is assumed
that the holes in the cast bronze linings
ncce'g::y o:;i ?eleb: ‘t.on tl‘!: l"lzgnf:rbr,uiﬁrc'{‘::d kpr‘i?

issues for complete working details and drawings.—
I'ue Epiror.

have been bored and reamed, and used
for sizing the shaft. A, true arbor, or
piece of stock specially turned for the
purpose, should be used when turning
off the outside of the castings, as re-
quired to fit the 78 inch reamed holes in
the end shields. Internal corners of the
linings should be rounded with a hand
tool, so as to permit no binding on the
shaft when pressed against the should-
ers. When perfectly made these linings
will be exchangeable for each other, and
also end for end. The eccentric slot in

FIG 17.—DETAILS OF THE MOTOR BEARINGS

which the oil ring hangs can be cut by
holding the lining offset from the center
in an independent jawed chuck, or bet-
ter, on an eccentric arbor and between
lathe centers. A cutting-off tool can be
used, but as this is rather apt to catch
in the metal, the latter method is safer,
for even if the tool does catch, the lining
is then not likely to be injured. After
removal from the arbor the sharp edge
of this eccentric cut is to be removed
to the extent of providing a small pocket
on each side, and from the pockets the
oil grooves start. These latter are not
particularly easy to cut, but their import-
ance is not to be minimized. The end
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of a small round file can be ground to
serve as a sort of “graver,” and readily
permit grooves at least 1/32 inch deep
to be cut. Remove all sharp internal
protruding edges; it being a good plan to
force the arbor to its original position,
thereby ensuring the full intended diam-
eter.

The oiling rings can be made from
brass tubing, but the requirement that
they be exactly round rules out many
such pieces of pipe as are found in a
shop. If used, it should be bored out
on the inside as well as turned on the
outside. A casting is to be preferred.
In use the rings are so flooded with oil
as to make the driving force very small,
and any inequalities in the contour of the
circle will be apt to allow them to remain
in some fixed position, and thereby de-
feat the whole scheme of the lubrication.

To determine the location of the set-
screw holes in the linings, the machine is
assembled so that the sheet iron of the
two parts properly match, then an end-
wise movement of the shaft of 1/32 inch
each way from this central position is
allowed. A total endwise freedom of
1/16 inch will therefore result.

When this stage has been reached,
the builder will feel that he has the end
in sight. Certainly this should be the
most interesting portion of the entire
work.

Of first importance is the insulation
of the winding from the iron, but with
the slots well filed out and the sharp
edges of the outer sheets covered with
the fiber flanges, there is no reason for
insufficiency in the remaining prepara-
tions. The “slot” insulation must be
thin, moisture-proof, flexible, of high
dielectric strength, and uninjured by
moderate degrees of heat. Of course
no one material possesses all these
qualities in the desired degree, but the
insulation most commonly used is cot-
ton cloth treated with various oils or
varnishes, and sold as “varnished cam-
bric,” or under such a trade name as
“Empire Cloth.” One thickness of
such material will frequently with-
stand over 7,000 volts before being
punctured. After some years of ex-
posure to the air the cloth deteriorates
and easily tears or pulverizes, but with
this once in place on the motor, the
builder need fear as little from break-
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down as with any other insulation that
can be mentioned.

Two layers of the varnished cambric
should be used in the slots, and the
pieces should not be much less in size
than 314" square. At first the builder
may well cut enough for only two slots,
—that is, for one coil,—then he will
determine for himself just what dimen-
sions will prove most acceptable. For
preventing the edges from interfering
with the placing of the wires he may
prefer a rather long piece, but still 312"
wide, and temporarily fasten its ends in
the slots adjoining those in which he
is winding. At the corners of the slots
the cloth may be nicked so as to permit
it to lay onto the fiber without crimp-
ing.

For the 100 to 110 volt winding
there should be about 38 wires per slot,
but a few wires more or less will not
noticeably affect the running of the
motor. If the dimensions of the air
gap are as described, and the service is
at 110 volts, the builder can aim to get
in 40 wires, but for the lower voltage,
36 will suffice. For other voltages the
number of wires will be in direct pro-
portion. To make sure the desired
number of wires can be gotten into the
insulated slot a test can be made by fill-
ing a slot with bits of the wire. A
piece seven or eight feet long can be
taken, given a coat of shellac, and when
dry cut into 2” lengths. While the
final winding is to be covered with
shellac or other moisture-repelling var-
nish on the outside layers only, this
present treatment is merely to keep the
cotton covering from ravelling. No. 14
double cotton-covered magnet wire,
should prove the right size for the Form
1 shape of slots. Ef a smaller size is used,
the voltage will not be affected, but
merely the ampere capacity, and the
motor will have a correspondingly lower
rating. Form 2 and Form 3 slots
are evidently smaller, and No. 15 and
No. 16 wire, respectively, will probably
be required. About 914 Ibs. of the No.
14, 8% 1bs. of No. 15, or 7%4 Ibs. of No.
16 will be the required quantities to
provide.

In preparation for the winding, con-
venience and accuracy will be gained
by numbering the slots, or imagining
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them to be numbered, in agreement
with Figs. 18, 19, and 20. The starting
coils are first to be put in place, and
their appearance when completely
wound, but not taped, is shown in Fig.
18. From the last wound coil, how-
ever, the metal retaining form has not
been removed. To wind some one of
these coils, say that to fill slots 1 and
6, the stator is turned nearly upon its
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until the radius is increased by about
one-eighth of an inch. This is merely
to give clearance from the other coils
to be wound later. Also, strips of thin
wood should be laid upon the clamping
ring and the fixed flange, so as to pro-
vide clearance from the iron work.
Leaving an end protruding five or
six inches from slot 6, wind it and slot
1 full of wire, the appearance at each

FIG. I8.—STATOR WINDING FOR SINGLE-PHASE MOTOR, SHOWING STARTING COILS IN POSITION,
BUT NOT TAPED

back, with the sector-shaped blocks held
by stove-bolts extending through slots 2
and 5. As a substitute for such blocks,
or forms, straight sticks of wood may
be used which quite fit the four slots
intervening between 1 and 6. They
can well be about 6” long, and pro-
trude equally at both ends. Over these
protruding ends place curved strips of
sheet brass, lead, or even pasteboard,

end of the machine being quite the
same. Whether wound with clockwise
or counter-clockwise direction of turns
is immaterial. Leave out a similar
length in slot 1, and to prevent the un-
winding of the insulation, at once shel-
lac it. All the sticks and spacings can
now be removed, and the coil tightly
bound together with cotton, not rub-
ber, tape, the passing of the tape in
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behind the coil for the overlapping
turns being accomplished with the aid
of a wire hook. The conductors are to
be prevented from coming out of the
slots by forcing in a narrow strip of
fiber or wood.

To wind the second starting coil, oc-
cupying slots 7 and 12, the stator may
be set on its feet and the coil wound
exactly like the first, the beginning
being left protruding from slot 12 and
the end from slot 7. The beginning
of the third coil is left extending out
from slot 18 and its end from slot 13,
while the fourth coil starts in slot 24
and ends in slot 19. . After taping the
four coils they may be given several
coats of shellac, this serving both to
keep the insulation clean and from ab-
sorbing moisture. The experienced
winder will, however, take the precau-
tion to ensure that the wire is dry be-
fore the shellac or other waterproof
covering is applied, by “baking” the
machine. In lieu of more convenient
methods, this drying may be accom-
plished by leaving the motor in the
kitchen oven over night when the fire
is very low. The oven door should be
left partly open. Since the alcohol in
which the shellac is dissolved contains
at least 5 per cent. of water, the act of
applying shellac partly undoes this
drying. For this reason other sorts of
varnishes are usually Preferred. Still,
on a motor for so ordinary a voltage,
the builder need not fear disaster from
this convenient form of waterproofing.

If desired, these four starting coils
can now be connected in the final man-
ner, but the builder may as well wait
until the other coils are placed, and
then attend to this detail all at once.

The running coils are of the “con-
centric” type, that is, one is outside the
other, giving the magnetic effect of
two coils per pole per phase. In Fig.
19 an inner coil is shown as occupying
slots 23 and 2, with the adjoining slots
22 and 3 ready for receiving the outer
coil. The other three sets of coils are
shown as completed but not taped.
Outside the belt occupied by these run-
ning coils can be seen the contour of
the starting coils with cross lines indi-
cating the edges of the taping.

To compel the wires to follow the
curved path and not infringe upon the
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clearance for the rotor, some sort of
forms or guides will be required, and
suggestions are given in the figure. A
piece of 1/16” thick sheet brass about
1%4" square is to be bent to the curva-
ture of the rotor space, and cut with a
slot about 54" x 3/16”, into which fits a
narrow hooked casting, and the other
end of this latter is held by a screw
fitting into one of the regular bolt
holes. The start can be made in slot
2 and the end in slot 23, the winding
being somewhat at random, but as far
as possible the wires should be placed
orderly, else the desired number can-
not be gotten into the slots; compact-
ness is also desirable to prevent chafing
and wearing of the insulation. It is to
prevent this latter action that the tap-
ing is employed on the portions of the
coils outside the slots. When slots 2
and 23 have been filled the wire is not
to be cut, but new retaining forms pro-
vided, and the winding continued in the
same direction until slots 3 and 22 are
filled, the end being from 22. Before
starting this outer portion, however,
the coil just wound should be taped.
Effective forms are shown in the sec-
tional view and with the group of coils
on the right hand side of Fig. 19. A
longer piece of curved sheet iron or
brass is to be held up against the por-
tion already wound, and supported on
a bent piece of metal that is held by the
same screw as the inner form, but
blocked off from the frame as shown.
Strips of wood should be laid upon the
inner coil to give at least one-eighth
of an inch of space between the two por-
tions. After these separators are re-
moved space will ;be provided for
threading in the tape and for perma-
nently assisting the ventilation.

The three other pairs of coils are to
be wound in the same manner. No. 2
will begin in slot 8 and temporarily
terminate in slot 5, but as soon as the
tape is applied and the forms adjusted,
continued into slots 9 and 4, the end
being in 4. No. 3 coil starts in slot 14
and terminates in slot 10, No. 4 in slots
20 and 16, respectively.

If the numbering has appeared il-
logical, the builder may revise it to
accord with his own views, also to fit
his own convenience of clockwise or
counter-clockwise movement in plac-
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ing the turns. The appearance de-
pends upon whether the point of view
be from outside the frame, from one
end or the other of the machine or from
the very center. The scheme is clearly
shown in the diagrams, and with the
principle readily appreciated, the
builder will be likely to regard any ac-
tual numbering as superfluous.

With the coils wound, taped and
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that all the coils be wound in a similar
manner. Considering now the starting-
coil circuit, the inside end of the first
coil is to be connected to the inside
end of the second coil ; that is, the wire
protruding from slot 24 is to be con-
nected to the wire from slot 6. Next,
the outside ends of second and third
coils are to be joined; this will be done
by joining the wires from slots 1 and

FIG. 1Q.—STATOR WINDING FOR SINGLE-PHASE MOTOR. STARTING COILS COMPLETED AND
TAPED; RUNNING COILS NEARLY FINISHED

varnished, sixteen ends will be left
protruding which are to be connected
in two circuits in a particular manner.
The order of each circuit follows, how-
ever, the same rule as any multipolar
direct current dynamo, so that if di-
rect current is sent through it, mag-
netism of alternately north and south
polarity will be produced. Indeed, one
reliable test of correct connections can
be made in this manner. As an aid in
securing this result and for conveni-
ence in winding, it has been directed

7. Then the inside ends of third and
fourth coils are to be joined; namely
by joining the wires from slots 12 and
18. Two outside ends will therefore be
left,—one from slot 13 and one from
slot 19; these are to be led to the con-
nection board.

In similar manner the four double
coils are to be joined in a circuit that
is formed by joining first two inside
ends of adjacent coils, then outside
ends of the second and third; next, in-
side ends of third and fourth; finally
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outside ends from first and fourth coils
- will be left free for leading to the con-
nection board.

Before making these final connec-
tions, make sure that the polarity test
proves the right order, and also that
no connection exists between winding
and frame or between the two sets of
windings. When proved to be correct,
the joints can be soldered, and if “flux”
is used it must be neutralized with al-
cohol. Tape should then be applied,
and the wires pressed back out of the
way. The four ends must be specially
insulated with rubber tape or pieces
of small rubber tube and passed
through the crevasse between the
clamping ring and the frame out
through one of the oblong holes in the
outside of the frame. If the crevasse
proves too narrow, four grooves may
be filed in the edge of the interfering
frame. The cautious builder will have
examined this feature before winding,
and if more space is required will have
filed it when better access was provided
than now.

The connection board is detailed in
Fig. 7, and if not already made, is next
in order. A piece of hard wood will
answer, but if fiber or slate is at hand
it is much to be preferred. Four ordi-
nary binding posts are to be held by
screws from the back, the four wires
brought through additional holes be-
side the posts, wrapped around the
grooved shanks and soldered. Not
only does this procedure give simplic-
ity and convenience, but also immunity
from the nuisance of looseness. The
two upper posts can well be assigned
to the main, or running coils, but what-
ever the arrangement, the two circuits
should be clearly marked.

Of course, the builder will be anx-
ious to try the motor, and this he can
do without waiting for the completion
of the special starting devices that re-
main yet to be provided. To be on
the safe side, some sort of a resistance
for limiting the current should be in-
cluded in the circuit. A motor-starting
rheostat, an arc lamp resistance or
choke-coil, an electric flatiron, toaster,
stereopticon resistance, etc., are ap-
propriate, but the builder can readily
make up something for himself. A
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glass or wooden dish filled with water
and containing two sheet iron plates
for terminals suggests itself as about
the quickest and most rugged arrange-
ment ; salt or carbonate of soda may be
required to make the water sufficiently
conducting.

A direct current test brings out a
surprising result. With only a few
batteries, of course, no external resist-
ance will be required, but if the sup-
ply is taken from a direct current light-
ing circuit, it will be imperative, for
while the main winding is supposed to
be able to withstand the regular 110-
volt alternating current, the imped-
ance for direct currents is very small.
Indeed, the ohmic resistance of this
circuit will be only about 1.2 ohms, and
No. 14 wire is good for about 7 or 8
amperes, but 110 direct volts would
drive upwards of 9o amperes through
it. If now the direct current be limited
to a suitable amount, and an attempt
is made to turn the rotor even slowly,
no small effort will be required. The
reason will be found in the great re-
tarding currents generated in the
short-circuited rods. Unless this ef-
fect is realized, the builder may con-
clude that the winding is defective. Yet
with alternating currents this same
rotor, so obstinate against movement
with direct current excitation, must be
willing and even anxious to rotate.

Now, with alternating current sup-
ply substituted, get the rotor turning
as fast as can be by hand, then close
the switch. If everything is right, the
rotor will accelerate until nearly 1,800
revolutions per minute are reached.
During this acceleration period the cur-
rent will be abnormal, though limited
by the rheostat, but when approaching
the final speed, the current will be
greatly reduced. Perhaps at first too
much resistance will have been includ-
ed to permit the expected start. but at
each successive trial portions of the
resistance may be removed, and finally
altogether cut out. The precaution
should be used always to give the rotor
a start by hand before closing the
switch.

After proving that the running coils
operate in the desired manner, the
starting coils should similarly be test-
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ed, but in consequence of the fewer
number of turns comprising this cir-
cuit, the external resistance should not
entirely be cut out. Give the rotor a
lively start by hand, in either direction,
then close the switch. If the winding
is correct, the rotor will accelerate in
speed and reach about the same maxi-
mum as before, but in consequence of
the lesser number of turns, the current
required will be about twice as much
as in the other case. These tests are
merely to demonstrate whether each
winding in itself is correct, and to sug-
gest that when brought into the proper
relations with the accessory apparatus
will enable the motor to be self-start-
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ing. As stated in the first article, the
machine is really a two-phase affair,
adapted for a voltage in one phase
twice as great as that in the other.

While the detailed explanation of
the construction of starting resistance
and reactance is reserved for the next
article, the diagram given in Fig. 20
has been made complete, to show the
relation of the internal windings to the
external supply. It may be that the
builder has on hand available devices
without making the special ones to be
described. These he can try, and per-
haps permanently adopt. Taken in
connection with Fig. 1 in the first ar-
ticle, the entire scheme of wiring will
be fully comprehended.

IN RE. THE U. S. PATENT OFFICE

By George William Miatt

HAT would you think of a guar-
dian of a large and otherwise
dependent family who half starved
and hampered the only member there-
of who not only supported himself, but
also contributed largely to the main-
tenance of the other members of the
family, and was also an important fac-
tor in the line of general stability, pro-
gression, and prosperity? As an econ-
omic proposition this would seem ab-
surd, if not criminal. Yet this is a fair
analogy of the way Uncle Sam is treat-
ing his Patent Department—the sur-
plus to the credit of which approxi-
mates ten million dollars at the pres-
ent time if we are to add to its $7,298,-
052 actual net cash surplus in the
U. S. Treasury on January Ist, 1914,
value of 50,000,000 copies of patents
the printing of which was paid for out
of the receipts of the Office, which is
now selling them at the rate of about
eight thousand per day at the price of
five cents each.

A liberal provision by Congress to
meet the ever-growing necessities of
the Patent Office would not only be an
equitable innovation, but would vastly
increase the nation’s income therefrom
in a direct financial sense; while in-
crease of facilities, by expediting and
encouraging protection of inventions

by Letters Patent, would add still more
mightily to the wealth and prosperity of
these United States.

Last year the total receipts of the
Patent Office were :$2,084,417.79 as
against $1,047,383.28 disbursements, a
net gain for the U. S. Treasury of
$137,034.51. Nevertheless in certain
divisions the work of the office is
months behind on account of lack of
facilities, human, humane, corporeal,
incorporeal and otherwise; and unfor-
tunately, though obviously, the classes
in which there is the greatest activity
in invention are those in which there
is the greatest delay, and hence the
greatest hardship to all concerned.
Nearly thirty thousand applications for
patents are awaiting official action at the
present time.

Last year 70,367 applications for pat-
ents, including designs, were filed, of
which number 35,788 eventuated into
Letters Patent; 5,065 Trade-Marks
were registered out of 7,369 applied
for; and 21,867 patents expired by time
limitation, the inventions involved be-
coming public property.

Of the 35,000 odd patents issued last
year as above stated, 31,000 were to
citizens of the United States—New
York State leading with §,312, or one

(Continued on page 650)
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FIRST PRIZE

AN AUTOMATIC CURRENT REG-
ULATOR FOR MOTOR CARS

I had a very simple though efficient
type of shunt wound dynamo which I
wished to install on my car to supply
current for lighting purposes. The in-
stallation of the machine itself was a
comparatively simple matter, for the
drive was taken directly off the cooling
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indicated by changes in the field strength
of the voltage coil, and its resistance
fluctuated accordingly. When the volt-
age rose due to increased speed, the field
strength increased and the resistance of
the bismuth increased in proportion cut-
ting down the strength of the field cir-
cuit and tending to keep the voltage nor-
mal. As a regulator, this arrangement
worked to perfection.

The principal trouble encountered was

Lamps
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fan pulley. I foresaw trouble, however,
in the regulation of the output at varying
speeds, but solved the problem of main-
taining the output constant in the fol-
lowing manner:

The resistance of bismuth increases
when it is placed in a magnetic field and
the amount of increase varies directly as
the strength of the field within certain
limits. Equipped with this knowledge,
I designed the regulator shown in the ac-
companying sketch. A coil of bismuth
wire was placed in series with the field
of the dynamo, this coil being also made
the core of a voltage coil which was con-
nected across the lamp circuit. Under
these conditions' the bismuth coil was
subjected to the variations of voltage as

the formation of the bismuth coil, since
that metal is too brittle to be drawn into
a filament. It was solved by embedding
a long, loosely-coiled, steel spring, pre-
viously oiled, in plaster of Paris and,
after the material had set, unscrewing
the spring from the plaster. The bis-
muth, melted of course, was forced into
this mold with the aid of a dentist’s
vacuum casting machine. When the
plaster was carefully broken away, a per-
fect coil of the desired metal was left.

Contributed by
J. Naveman.

Electro magnets are being installed
by treasure hunting ships for the re-
covery of submerged hulls.
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SECOND PRIZE

HIGH AMPERAGE WIRELESS
TELEPHONE TRANSMITTER
The accompanying drawings show an

arrangement for building a wireless tele-

U wire fo diaphrogm ”

phone transmitter capable of withstand-
ing high amperage without heating.

No dimensions are given for the rea-
son that transmitters differ in size. First
secure a wooden base of suitable size.
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brass or copper rings around the carbon
backs. Three of the carbon backs have
large holes through their centers in or-
der to accommodate the threaded brass
rod which passes through them. Twenty-
four Y4-inch carbon balls are placed be-
tween the carbon discs and backs.

Inasmuch as the drawings are prac-
tically self-explanatory, the minor con-
structional details are left to the builder.

Contributed by

S. G. Ryder.

THIRD PRIZE

A HEATER OR STOVE LIGHTER

The accompanying diagram and de-
scription explain the making of a handy
device to start a fire in a heater or
kitchen stove from one’s bed.
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ONONO) N ION-NO) flat battery nuls
OO 'oXe) ’ ’,7,,.; 27
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Then take a standard telephone transmit-
ter and remove the back shell, carbon
grains and carbon back. After this has
been accomplished, mount the telephone
on a wooden upright as indicated in the
drawings. Next, fasten to the diaphragm
a brass threaded rod upon which have
been mounted four carbon backs meas-
uring 134 inches in diameter. These
carbon backs may be purthased at most
any electrical supply house or manufac-
turer of carbon materials. Arrange the
carbon backs supporters, which are made
of heavy brass or copper bent around
some round shaped object of about the
same size as the carbon backs, on a
wooden base as shown. Battery bolts
and nuts may be used for clamping the

First, procure a board for the base
measuring 4 by 6% by 34 inches. At
about one inch from the end of this
board place two binding posts about 1
inch apart. Next, take a piece of about

No. 28 or 30 iron or German silver wire
and coil it into a cone shape so that a
match head can stand in it. Fasten
the ends of this coil to the two binding
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posts with the coil between the posts. At
1 inch from the other end of the board
fasten one end of a piece of No. 14 wire
about 7 inches long, so that it will stand
upright. The other end of this wire
should be made into a ring shape to hold
the twisted paper. Three or four dry
cells are connected to the binding posts
in circuit with a push button over the
bed. The current causes the wire to be-
come red hot, which ignites the match
head and the flame goes up the twisted
paper through the draft hole and into the
stove, thus igniting the kindling wood
which must be prepared the night before.
This device can be easily disconnected
and moved out of the way during the
day.
Contributed by
Hubert Ivey.

A NOVEL HOOK-UP

In the accompanying illustration is
shown a novel hook-up for use with a
three-slide tuner on which an additional
slider has been placed, fixed condenser,
crystal detector and receiver. The wir-
ing diagram is self-explanatory. The
rough tuning is done with the three
sliders lettered A, B and C, after which
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close tuning is effected by means of
slider D.
Contributed by
J. Hooton.

A ROTARY VARIABLE CON-
DENSER
The condenser shown in the accom-
panying illustration is much easier to
construct than the intersecting plate
type, although it likewise possesses the
rotary action that is so much desired.
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First procure a piece of curtain pole
about an inch and a half in diameter.
The kind referred to consists of a wood-
en cylinder covered with a thin sheet of
brass. If this cannot be obtained, a
piece of wood covered with tinfoil will
answer nicely. This should be about
seven inches long, although the dimen-
sions may be changed to suit the require-
ments of the builder. Remove the brass
on one end for about V4 inch and cut a
shallow groove around the wood.

Now make a wooden cylinder the
same size as the brass-covered one and
cut a similar groove on one end. Drive
a small rod in the ends of the rollers
and mount them as in the drawing. Place
a cord belt around the grooved ends so
that when one is turned the other will
also rotate. :

Next, get a piece of light silk meas-
uring six inches wide and about ten
inches long. On this piece, paste a strip
of tinfoil 514 inches wide and long
enough to reach once around the brass
covered cylinder. Glue the ends of the
silk to the cylinder in such a manner that
when the knob is turned it will be rolled
off one and wound on the other. Con-
nect the brass cylinder to the rod on
which it turns and the tinfoil to the other
rod. Connections can be made to bind-
ing posts by means of brushes rubbing
against the rods. The condenser may be
enclosed in an attractively finished box
and will present a very neat appearance.
If the belt is covered with powdered
resin no trouble will be experienced
from slippage.

Contributed by

Lawrence Pentland.

Contributions to this department will
receive prompt attention.
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A USEFUL WINDING MACHINE

The winder illustrated herewith will
accomplish the average winding that an
amateur has to do. The principal part
of the machine is the traveling wire
guide. At the ends of the base there
are two bearings through which passes
a threaded rod. Directly under this an-

correct ratio may be obtained between
the drum and the guide to suit different
sized wires. The rest of the winder is
simple enough to need no explanation.
A heavy rubber band should be used as
a belt. I have wound several loose-coup-
lers and a tesla coil on my machine. I
find that with a little experimenting I

T4
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other rod is placed to steady the wire
guide. On each side of one of the bear-
ings a nut and lock nut should be placed
on the threaded rod to keep it from mov-

Iin Wood

ing back and forth. At the same end
a pulley, fig. 2, is held on the rod by a
wing nut. The wire guide, an L-shaped
piece of metal, travels on the threaded
rod. There are four holes in the guide,
one for the steadying rod, two threaded
over for the driving rod and one for the
wire to pass through. The handle, fig. 1,
has a pulley and chuck attached. The
chuck is simply a triangular piece of
metal with bent corners that are sharp-
ened so as to hold the drum head. By
whittling the wooden wheel, fig. 2, the

can wind the wire close or space it.
Contributed by
J. B. Worth.

A RADIATION INDICATOR

An efficient indicator for the radiation
of a transmitter may be made as shown
in the illustration from the following
materials:

One fibre tube, 2 by 10 inches; 12 feet
of No. 8 copper wire; 11 inches of 14 by
14 inch brass rod; a suitable slider, and

To ground I

o lower :
o tncreasel|

| gl e

can

a miniature lamp and socket.

Wind the wire upon the tube spacing
the turns about 34 inch apart. Support
the tube in a suitable frame and mount
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the slider rod and lamp socket as shown
in the illustration.

To tune a transmitting set, place the
slider at the bottom of the coil and ad-
just the helix until the lamp glows. Raise
the slider one turn at a time and adjust
the helix again. Continue this procedure
unti] the lamp glows with the least num-
ber of turns in the circuit.

Contributed by

. A.J. Macer.

AN AUTOMATIC CUT-OUT
When storage batteries are charged,
some form of cut-out is necessary in the
circuit to prevent the batteries from re-
versing and discharging back into the cir-
cuit or line, should the charging current
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clamped against the back pole of the coil.
If desired, a pair of magnets may be
used in place of the single coil. Cis a
bar of brass about 14 x 34 inch, which is
pivoted at its center by means of a small
nail sharpened smoothly to a point at
each end and soldered perpendicularly to
the length of the brass bar. It has bear-
ings in two dents made in a U-shaped
piece of brass D. It is better if the up-
per hole is omitted and a cone-shaped
hole in the end of an adjusting screw,
N, substituted. Bar C carries on one end
a soft iron armature E and on the other
end, fixed by screws, is a small piece of
hard fibre F. Screwed to this is the con-
tact blade G, cut and bent as shown from
#/32 inch copper. The ends of the con-

M
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be interrupted or fall below a given
value. Especially is this true when bat-
teries are charged from a generator
driven by a gasoline engine, as in the case
of a home lighting plant.

I have used a cut-out of the type
shown in the accompanying drawing for
about two years, and it has never failed
or given any trouble. At times it has
been used on currents as high as go volts
and 3 amperes

On a fibre or porcelain base a coil A
is mounted in the usual manner. To in-
crease the strength by using both poles of
the coil, a piece of soft iron B is bent and
placed as shown; the short arm being

tact blade should be sharpened and
rounded off, so as to readily enter the
clips S S. These clips are made of two
strips of thin copper bent to a Z shape
as shown. The blade should slide easily
in and out of these clips without too
much friction, and with no tendency to
stick. Under normal conditions the con-
tacts are free from the clips because of
the pull exerted by the spiral spring H.
Screw K furnishes a means of adjusting
the tension of the spring so that the break
will come when desired. The winding
on the coil A is of enameled magnet
wire, large enough to carry the full
charging current because it is placed in
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series with same. The connections are
shown by the dotted lines. While plac-
ing this cut-out in series makes it neces-
sary to reset it by hand, I consider it
better in most cases than the parallel
connection, as it gives a much quicker
break and consequently there is not so
much tendency to arc at the contacts.
However, if it is desired to have the cut-
out close itself when the current resumes
its normal value, the coil should be
wound with fine wire, of a size and
length to keep the current down to about
18 to Y4 ampere, or § to 10 watts.
Contributed by
James P. Lewis.

A NOVEL INTERRUPTER FOR
SPARK COILS

The following is a simple form of in-

terrupter that will be found entirely sat-
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isfactory when used with a spark coil.
- Procure a glass tube about 20 cm. in
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One may experience some trouble in
drawing the middle part of the tube suf-
ficiently fine, for here the hole must be
almost as small as that in a thermometer
tube.

Next, procure a glass jar—a one-pint
fruit jar will answer—and fit into the
top a wooden or hard rubber cover. Bore
two holes in the cover to pass through
the ends of the glass tube and also mount
two binding posts on top.

Cement the tube to the cover as in
fig. B, and run wires from binding posts
to the ends of tube.

To operate, fill the tube with mercury
and the glass jar with water. Connect
the interrupter in series with a key, 4 to
8 volt battery, and the primary of the
spark coil.

The interruptions secured by means of
this device are steady and of a high fre-
quency.

Contributed by

James L. Green.

A SIMPLE CURRENT RECTIFIER

A rectifier for changing alternating
current into direct current may be read-
ily made from the description that fol-
lows:

Procure four pieces of lead, each hav-
ing about 24 square inches of surface,
four pieces of aluminum, each having
about 15 square inches of surface and
four two-quart fruit jars. The lead
plates, having more surface than the alu-
minum ones, should be corrugated as

fi.0
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length and 4 to 6 mm. in internal di-
ameter. Heat it in a flame until soft,
and then draw out and bend as in fig. A.

shown in Fig. 1, in which A represents
the aluminum plate and L the lead plate.
The rectifier cells should be connected
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as shown in Fig. 2. Each jar is filled
with a solution comprising:

Water 2 quarts
............... 3 tablespoonfuls
Sodium Carbonate... 2 tablespoonfuls

Such a rectifier as is described above
will furnish 4 to 5 amperes of direct cur-
rent which is sufficient to charge storage
batteries or to operate small motors.

Contributed by
Warren Clark.

A SIMPLE POLARITY INDI-
CATOR

One of the simplest detectors for elec-
trical polarity is blueprint paper.
white spot appears around the negative
pole when the moistened paper is in con-
tact with the wire, while the positive
wire has no effect on it at all.

Contributed by

John Schmekeis.

HOW TO STRENGTHEN WEAK
RADIO SIGNALS

This suggestion will undoubtedly
prove of much interest and value to the
somewhat handicapped wireless experi-
menter who has but two 75-ohm receiv-
ers with which to receive messages.

Procure one foot of No. 36 steel wire
and stretch it between two uprights as
shown in the accompanying illustration.
At about 3 inches from one end of this
wire attach a 3-inch piece of No. 14 cop-
per wire which is fastened at its lower
extremity to the diaphragm of one of the
75-ohm receivers by means of a few
drops of paraffine. At 3 inches from

the opposite end of the steel wire, fasten
a sharpened carbon rod about 4 inch
long, which is held to the wire by some
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suitable means. A battery carbon cup
is set under the sharpened carbon rod.

The wiring can be readily followed
from the drawing. The signals will be
considerably augmented in volume and
75-ohm receivers used in this manner
can be made to favorably compare with
those of higher resistance.

Contributed by

Creah Williams.

A COMPRESSED AIR TANK

An efficient and easily made com-
pressed air tank can be constructed from
the following materials:

First procure an old boiler such as is
used for heating purposes and patch up
the holes and solder all leaks carefully.
If nothing better can be had, a good
sized garbage can may be used by sold-
ering the covering on so as to make it
airtight.

Bore a hole in one side and solder on
a valve that can be obtained from an

Pressyre
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old bicycle tire. Another valve, such as
is used in a miniature steam engine, is

also soldered in another hole. A rubber
hose is firmly fastened to the steam
valve. If it can be procured, a steam
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gauge should also be soldered to another
hole in the tank. The air is compressed
by means of a bicycle pump attached to
the tire valve.

This compressed air tank can be used
with the blow torch described in Mob-
ERN ELECTRICs AND MECHANICS, with a
wood burning outfit, or, if the tank is
large enough, it can be used to inflate
bicycle tires.

Contributed by

Ralph A. Hiteshezw.

A NOVEL WATCH'

A very novel and convenient watch
may be made by removing the hands of
an inexpensive watch and replacing them
with two aluminum discs which are
marked with the hours and minutes as
shown in one of the accompanying draw-
ings.

%Vhen the discs are placed on the hour
and minute hand pinions, they should be
so turned that some even hour on the
large disc will come directly in line with
the center line of the stem, and a line
should be scratched on the crystal which
corresponds to the center line of the
stem.

To tell the time, read off the hour on
the large disc which is nearest to the cen-

ter line of the stem and the correspond-
ing minutes from the small disc when the
minutes are less than 30. When the min-
utes are greater than 30, read the hour
to the right of the line scratched on the
crystal.

If the crystal is painted black on the
under side and a rectangle of the paint
14 inch by %4 inch is scratched off, having
for its center the line scratched on the
crystal, and if the two discs are coated
with luminous paint, the time can be seen
on the darkest night.
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One of the illustrations gives an idea
how the watch will look when assembled.
The time shown is 10.45.

Contributed by

Davis H. Tuck.

AN ELECTRIC SOLDERING IRON

‘Anyone having electric light current
can easily make this efficient soldering
iron with few tools and at a small cost.

Chuck the copper tip of a soldering
iron in a lathe and turn it down to a
diameter which will tightly fit a brass
tube for about 34”. Take a 5/16 iron
rod and thread it for about 4”. Drill a

hole in the soldering iron tip, and tap it
to fit the rod as shown in sketch.

The rod is then thoroughly covered
with mica. Mica washers are placed on
both ends of the heating coil. On this
section of the rod which is covered with
mica, the heating element is wound. It
is composed of about 32 feet of No. 28
18% German silver wire when the iron
is intended for use on 110-volt circuits.
The wire is wound carefully around the
tube and each layer is insulated with mica
or paper asbestos until the coil contains
all the wire. Then slip over the brass
tube which fits the copper tip. Mica in-
sulating bushings are fastened in the
larger metal washer, D, and a nut fitted
on the threaded bar holds the parts of
the soldering iron together. Good insu-
lation is necessary. The flexible connect-
ing cord from the heating coil should
have fireproof or asbestos insulation. An
ordinary plug can be fastened to the con-
necting cord which should be about 5 or

6 feet in length.
Contributed by Ralph Hiteshew.

Tree planting on national forests has
to be confined to comparatively short in-
tervals in spring and fall. In spring it
starts when the snow melts and stons
with the drying out of the ground: in the
fall it comes between the fall rains and
first snowfall.
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HOME MADE OXYGEN CARBON
REMOVER

It is my painful task, from time to
time as occasion demands it, to remove
the accumulation of carbon from the
combustion chamber and piston of the
stationary engine which I use for
power purposes. Formerly the work
was accomplished by removing the
cylinder head, enabling ready access to
the covered surfaces. But after hav-
ing witnessed the ease with which an
automobile repairman cleansed the six
cylinders of a car motor by the oxygen
process, I went back to the shop and
constructed the piece of apparatus
shown in the accompanying illustration
and which has proved quite effective.

It comprises nothing more compli-
cated than a short length of wrought
iron pipe 1!4 inches in diameter,
threaded and capped at either end.
Through one cap a hole was drilled and
tapped, and a similarly threaded length
of brass tubing was screwed into the
hole. A suitable length of annealed
copper tubing was soldered in the end
of the brass pipe. A handle was pro-
vided by fitting a piece of quarter-inch
strap iron, drilled for the passage of the
brass tubing, in place with a nut as
shown by the sketch. The handle was
taped.

To use the device, a small quantity
of chlorate of potash, to which has been
added a teaspoonful of manganese diox-
ide—the two being thoroughly incorpo-
rated—is introduced into the chamber
formed by the pipe; the rear cap being
removed for that purpose. After the cap
has been tightly screwed in place again,
the chamber is heated with a blow
torch and the end of the flexible cop-

per tubing is introduced into the com-
bustion chamber of the motor. As
soon as the ingredients are heated suf-
ficiently, oxygen is given off and the
heat should be kept constant to ensure
a steady flow. In the presence of the
oxygen, the caked carbon can be easily
ignited and will burn from the surfaces
in a minimum of time. Care should be
taken not to apply too much heat. For
cleaning multiple cylinder motors, the
quantities of chemicals can be in-
creased. Since the manganese dioxide

flexible
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acts merely to stimulate the decompo-
sition of the potassium salt, it is evi-
dent that the proportions are not all
important. Both chemicals can be ob-
tained at any chemists in small quan-
tities and at low cost; care should be
taken with the potassium chlorate not
to leave it in contact with any foreign
substance.
Contributed by
J. Naveman.

EFFICIENT DETECTOR BASES

By the following method good bases
for detectors can be made at a small frac-
tion of the cost of solid hard rubber ones.
The drawing explains itself: 1 is a piece
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of hard rubber sheeting; 2 is the wooden
base; 3 a hard rubber washer; 4 a piece
of hard rubber tubing, and 5 a machine
screw on which the detector is mounted.
Similar holes must be made for the bind-
ing posts and at all other places where
insulation is required. The wooden part,
2, may be stained black.

V.4
. 244

I have a detector, like the one de-
scribed on page 1066 of the January,
1913, issue MoDERN ELECTRICS, mounted
on a base like the one above mentioned
and I am sure it would compare favor-
ably with any other detector.

Contributed by

Leslie Jones.

SIMPLE HOME-MADE HINGES

A very good and simple hinge for box-
es may be made by following the instruc-
tions given below.

The sketch is self-explanatory. The
hinge should be cut from some sheet
metal; brass being very suitable for this

purpose. Tin may be used for lighter
work. Three holes should be drilled—
//>
e
~ . /’/
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one in each of the corners.
Contributed by
M. E. Robertson.

A SIMPLE METHOD TO CUT
GLASS

A very good Leyden jar can be made
from any ordinary fruit jar. A piece
of strong string is tied very tightly
around the neck of the jar and it is im-
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merged in boiling water. After it has
been thoroughly heated it is taken out
and immediately plunged into cold water.
Remove the string and a slight crack
will be seen in place of the string.
Slightly tap the top of the jar and it will
fall off. Another way in which to per-
form this operation is to first soak the
string in kerosene or gasoline. The
string is then ignited and allowed to
burn all the way around. The jar is
then plunged into cold water as before
and it will again be found that the top
may easily be removed by slightly tap-
ping it.
Contributed by
F. C. Justice.

—

HOME-MADE NAIL SET
A good, durable, non-slip finger grip
nail set can be easily and quickly made
at the shop or home from an ordinary
round file.
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The illustration plainly shows how
same is made.
Contributed by
B. W. Verne.

A FLUX FOR CLEANING THE
SOLDERING IRON

In order to accomplish successful sol-
dering, the iron or copper, as it is called,
must be perfectly clean and tinned. When
a tinned iron is put back in the flame to
be further heated, an oxide forms on the
iron. To remove this oxide quickly a
form of flux is necessary in order to con-
tinue the soldering.

Procure a block of hard wood 214" by
4" by 34" thick and place on the top of
it a clean, stiff piece of tin. The tin may
be fastened to the block by countersunk
brass screws, one being placed on each
corner. Sprinkle over the tin some pow-
dered ammonium chloride, commercially
known as salammoniac. Place a few
small pieces of half and half solder over
the salammoniac. Heat the iron and rub



May, 1914.

it over the surface of the tin. The sal-
ammoniac removes all traces of oxide
from the iron and causes the solder to
adhere. It is a very good plan to rub
the iron with an old rag before trans-
ferring it to the tin-covered block.

Contributed by
Earl E. Taylor.

ELECTRIC SWITCH LOCK

The accompanying illustrations show a
simple electric switch lock which may
readily be made from a drawer lock. The
lock is enclosed in a nicely polished box
so as to add to the appearance of the
switch. The lock is so constructed that
when the key is turned, the bar presses
again two spring copper strips, thus clos-
ing a circuit. These copper strips are
placed on the underside of the box cover,
while the lock is hcld on the inside of the
front of the box. The copper strips are
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on a hoop about € inches in diameter, or
better still, by winding this hoop with
stranded wire consisting of forty No. 40
enameled wires, and also connecting the
instruments with this kind of wire.

., O
ok

Fig/
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The connection of the decremeter is
shown in Figure 1.

We will now have to find the decre-
ment of the decremeter (which will vary
in the different instruments) by solving
the following equation:

R

o areutt

placed close together so as to leave a slit
of about 1/32 of an inch.

The author has used a lock construct-
ed according to these directions to pro-
tect a circuit against tampering by un-
authorized persons. It was used in con-
nection with a small motor. The lock
is connected in the circuit in the same
manner as any single-pole switch.

Contributed by
Walter Nehring.

DETERMINING THE LOGARITH-
MIC DECREMENT OF A STA-
TION

To find the decrement of a wireless
set it is necessary to have a decremeter,
which, though rather hard to make, will
prove very useful.

A decremeter consists of a milli-am-
meter, variable condenser, and an induct-
ance. The inductance can be made by
winding about 15 turns of stranded wire

]

j--—4——ss

i e ]

In which:
8 = Decrement of the decremeter.
R = High frequency resistance without
the variable condenser.
N = Frequency.
I. = Inductance in Henrys.
To find the high frequency resistance

0 P c
Vi
£
rrg ”
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for R it will be necessary to substitute a
Wheatstone bridge in place of the varia-
ble condenser B. Figure 1.

The high frequency resistance of No.
40 wire is the same as the low frequency
resistance.
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N for the above equation is found by
the following equation:

I

N =
2x VLC
N = Frequency.
L = Inductance.
C = Capacity.

T = 3.1416.

After solving one and possibly both
of the above equations you will have the
decrement of your decremeter.

To find the decrement of both circuits,
abcanddef (Fig. 2), solve the fol-
lowing equation:

Bn.—B
S +8=7——
m

In which:

8, = Decrement of your decremeter.

8, = Decrement of the unknown circuit
de f (Fig. 2.)

x = 3.1416.

Bm = Degrees on the variable condenser
scale when circuits a b ¢ and
d e f are at resonance.

B = Degrees on the variable condenser
scale when the milli-ammeter
reads 7/10 of resonance.

To find 7/10 of resonance, turn the
variable condenser back till the milli-
ammeter reads 7/10 of what it did when
the two circuits were at resonance. Af-
ter this equation is solved, subtract the
decrement of the decremeter from the
decrement thus found and the remaining
will be the decrement of the unknown
circuit d e f.

Contributed by

‘A Radio Experimenter.

A better method of finding the decrement of the
decremeter would be to set it vibrating by means of
some form of shock excitation (e.g., unng a highly
damg'ed buzzer circuit as an exciter) and applying
the “detuning” method mentioned above. The decre-
meter circuit would then vibrate in its own period

d dampi and its decrement could be obtained
;; mean: no‘f the third equation, &, being consid-
ered as zero. That is,

‘, - _B_ﬂ.

This procedure should be applied at a number of
wave lengths and a curve drawn showing the decre-
ment of the decremeter at various wave lengths,

Still another method would be to use an arc as an
e:acit:‘t. the decrement of the arc circuit being con-
i ero.

*Readers interested in this subject should not fail
to read the article describing the papers read before
the recent meeting otfh l:hemnmtuie' c:f dlt:ldlo lEhnn.-
neers, a; in e, whi cals wi

similar mgject:i‘l‘nt Eprror.
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TOOL HOLDER ON OVERALLS

Electricians and various other mechan-
ics who find it necessary to carry a screw-
driver or similar shaped tool about, will
find that a very serviceable holder can be

made from an ordinary wire crown bot-
tle cap remover. This can be secured
with thread on overalls. The tools are
placed in as shown.

Contributed by Bert IV. Verne.

TO REMOVE STOPPERS

Heat the neck of the bottle by pouring
hot water around it, or by turning it over
quickly in a flame. This expands the
neck and allows the stopper to be with-
drawn. Still another method is to gen-
tly tap the stopper with some wooden
object until it is loosened. Stoppers may
often be removed by soaking in hot wa-
ter or by placing a little oil around them,
which gradually sinks in and loosens
them.

Contributed by

Chas. A. Watcher, Jr.

HAND PROTECTOR ON LADLES

In foundries and shops where hand
ladles are used for pouring metal, the
hand supporting the weight near the
ladle is quite frequently burned by the

- = ===-TPrte<ToR

great heat, as well as by splashes of the
hot metal.

By placing on the light sheet iron pro-
tector, as shown, the hand is well pro-
tected.

_ Contributed by
B. W. Verne.
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PATTERN MAKING

Describing the Interesting and Profitable Trade of Pattern Making
and the Means of Learning It

By G. H. Willard

Eprox’s Note: This is the first installment of a series on Pattern Making that will be pub-

lished from time to time.

The object of this series is to instruct readers of

MoberN ELEc-

TRICS AND MECHANICS in the trade of pattern making. Mr. G. H. Willard, the author of the
series, has had wide experience in this field and is indeed well qualified for the work he has

undertaken.

HAT is pattern making? That is

a question that has been asked

a great many times by people that have
no knowledge of mechanical trades.
There are several different kinds of pat-
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tern making. The boot and shoe indus-
try has a pattern maker. The different
pieces of leather in the boot or shoe are
cut to a certain shape and size; to cut
these and have a great quantity of each
shape and size, a pattern is made first and
they are all cut like it. The person
making this first sample or pattern is
called a pattern maker. The hat indus-
try also has a pattern maker. The pat-
tern in this line is the block that the hat
is made on. A new style or shape of hat
has to have a block made first, which is
made of plaster Paris and is cut and
shaped with a knife and other tools used
for this work to the desired shape and
size. The maker of this block is called
a pattern maker. The garment makers
have a pattern maker, his duties being to
make shapes of the different pieces of

cloth for the new styles of dresses or
wearing apparel. Any new design of

. any new thing of which there are several

wanted, is first made into a pattern and
the others are made from the pattern.
The class of pattern maker I will try to
illustrate and describe is the wood pat-
tern maker, who comes under the me-
chanical lines. Any new design of ma-
chinery or anything cast in metals em-
ploys this class of mechanic so that the
desired casting can be obtained. The duty
of the wood pattern maker is to make
something out of wood so that a casting
of similar shape can be made in what is
called a foundry.

Until the seventeenth century little was
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known of this class of pattern making
as a trade. Today, it is one of the fore-
most trades in the mechanical lines. Why
it is considered one of the foremost
trades is because there are other trades
that must be also mastered by the pat-
tern maker. One of the other trades is
drawing, which is highly essential be-
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cause when the pattern maker has a new
pattern to make he receives a drawing
showing the shape and sizes by figures of
the casting wanted. He must picture in
his mind the shape and size the casting
will be when taken out of the sand. The
drawing is the only thing the pattern

fig &
i lﬁ'kz

. Vo4
g7 ranm

maker has to work from. Another trade
is the metal foundry. A good knowl-
edge of this should be acquired so that
the pattern maker will know the best
way to make the pattern for the foundry-
man’s convenience. A great many times
there is more than one way to make a
pattern and a good knowledge of the
foundry enables him to know the best
way to make it. Another trade that
should be known is that of the machin-
ist. The drawings do not show how
work is going to be held in the lathe or
planer for the machinist to work. A
knowledge of this trade helps the pat-
tern maker because he will know where
and what shape to make lugs on the pat-
tern so it can be held in machines. The
drawings generally show what parts are
to be machined and the pattern maker
has to allow whatever finish he thinks
necessary on these parts. Mathematics
is another very important factor, as
there are often angles, degrees and sev-
eral dimensions to be figured ; also prob-
lems of different kinds arise that a
knowledge of mathematics helps to solve.
A knowledge of how to use wood-work-
ing tools as well as both hand and ma-
chine tools, is a very important requisite.
Years ago, very little was known about
machine tools. Today a pattern shop
without machine tools is not considered
up-to-date. Imagine yourself sawing a
log into boards by hand. A pit is dug in
the ground and the log laid across it,
one man working down in the pit and
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the other on top, drawing a large saw up
and down. Picture any one planing a
board by hand from one inch to one-
quarter inch thick. Say the board is
twelve feet long and twelve inches wide.
This is what was done years ago. Take
a look in a wood-working shop to-day
and see how this same work is done. A
large log to-day is sawed into boards all
at once by what are called gang saws,
some machines for this work being made
with several large circular saws all on .
one arbor, while other machines are made
with several band saws so arranged that
boards are cut to any thickness desired.
The boards are rough and show the saw
marks. To make them smooth and par-

" allel they are fed into what is called a

cylinder planer. By this machine they
can be planed to any desired size and
will all be the same thickness and have
parallel sides. Some shops are well
equipped with machine tools, while oth-
ers are very poorly supplied. There are
several different kinds of hand tools
used which will be described later. Wood
patterns are made so that different met-
als can be cast from them. The pattern
maker must know—when he starts on the
pattern—what metal is wanted, as differ-
ent metals have a different so-called
“shrink.” The drawing generally states
the metal desired. Supposing a pattern
were made for cast iron first, then the
draughtsman changed his mind and

-

rrg. 5
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£an
wanted it made of brass. This would

necessitate another new pattern, because
the shrink on brass is different than that
of iron. Then again, he may change his
mind and want jt made of steel. This
would require another new pattern as
the shrink of steel is still different, so
(Continued on page 625)
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HIGH FREQUENCY CURRENT APPARATUS

A Series of Articles Covering the Theory, Making and Operation of
High Frequency, X-Ray and Ozone Apparatus*

By Frank Brewster

CHAPTER IV—-HOW TO BUILD AN UNIPULSATOR

A unipulsator set, similar to that de-
scribed in the first part of the last chap-
- ter, is easily built and is far cheaper than
if purchased from manufacturers.

A special high tension step-up trans-
former suitable for the purpose can be
made by anyone possessing ordinary me-
chanical skill, the only monetary expense
being that for the necessary material
which should not exceed one hundred
dollars, including rectifier valve and
choke coil.

The design for the transformer de-
scribed hereafter is special, and has not
been copied from that of some manu-
facturer, although the same results can
be obtained with it as with those on the
market.

Its rating is 5 kilowatts, actual second-
ary output, the primary input being
slightly greater to compensate for the
small loss in the transformation of the
current. The electrical efficiency is about
96 per cent., or in other words, 96 per
cent. of the energy put into the primary
reappears in the form of stepped-up sec-
ondary current, suitable for X-ray pur-
poses. This is quite a contrast to the
operating efficiency of induction coils,
which never reach a higher efficiency
than 60 to 70 per cent.—and seldom that
high.

The design here described in detail, is
for a 110-volt, 60-cycle A. C. circuit, the
current consumed by the primary wind-
ing at full load registering 45.5 amperes.
The secondary output is 120,000 volts
normally, and .0416 amperes or 41.6 mil-
liamperes; a milliampere being 1-1000
of an ampere. The potential of the sec-
ondary current is susceptible of varia-
tion and can be increased considerably
by cutting out some of the primary turns,
and decrease in voltage is accomplished

® This series began in the February, 1‘914. iu}ae.
2 Better andarstanding of "’{Z"i"n’,m’"d‘é‘.i’ﬁzno%f

Back numbers may be had at 18 cents each.—Trx
Ebp1tonr,

by the insertion of inductance in the pri-
mary circuit. The potential of 120,000
volts is all that is required for exciting
the largest X-ray tubes ordinarily, ex-
cept when working through high
vacuums. .

The first part of the transformer to
be considered will be the laminated
sheet-iron core, the sheets having a
thickness of 1-32-inch or a little less, and
are thoroughly annealed. Regular trans-
former core-iron or steel is procurable
from electrical supply houses, cut to the
desired size in many cases; otherwise, it
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FIG. 18.—OVERALL DIMENSIONS FOR THE CORE OF
S KW. TRANSFORMER

can be cut to size with a pair of tinner’s
snips.

The overall core dimensions are given
in fig. 18. The amount of iron required
is approximately 154 pounds; no allow-
ance for waste in cutting being included. .
The iron should be cut up into strips of
two sizes, viz., 17 inches by 3 inches and
15 inches by 3 inches, as seen in fig. 19
at E and F, where the system of build-
ing up the core is also made plain.

After all the iron strips have been cut
and flattened, half the number of pieces
like E, and the other half like F, are gen-
erally assembled as at G and H, fig. 19,
where G is the first layer, and H the sec-
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ond, etc., alternating the layers so that
the joints at the corners will overlap
each other and make a solid core of good
magnetic permeability. As this type of
apparatus does not have to be so per-
fectly built as commercial lighting trans-
formers, the manner of building up the
core indicated at I and J is practiced
by a large manufacturer. There is very
little loss experienced by utilizing this
method of core assembly, and it is much
easier to follow than the interleaved
style, the iron strips in this case being
cut 18 inches by 3 inches and 20 inches
by 3 inches, respectively. In either case,
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the corners of the core; holes being
bored down through the iron to accom-
modate the bolts. To offset this method,
which is not the best anyway, the scheme
depicted in fig. 19, at O and P, can be
applied, and is just as easy as the for-
mer one, if not more so.

When the core sections have been pre-
pared as described above, they are ready
to receive their windings, but they must
first be well insulated. To do this, the
two longer legs, which are to contain the
primary and secondary coils, should be
covered with 12 layers and 30 layers of
oiled linen or empire cloth, respectively,
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the legs of the core to contain the pri-
mary and secondary windings, i. e. legs
K and L, must be assembled separately
from the yokes M and N, to facilitate
the placing of the windings on them.
In the first method of assembling the
core, the end or yoke strips M and N
are staggered in between the projecting
alternate strips K and L, after winding.

The complete core is held together by
four iron bolts about 34-inch in diameter,
and some large iron washers, placed at

the one covered with 30 layers to be the
secondary leg. The insulating cloth must
be 14 inches wide and of continuous
width, not pieced, although the length
may be composed of several pieces. It
is to be wrapped on as tight as possible,
the finished thickness not exceeding 4-
inch on the primary and 5g-inch on the
secondary core.

To wind the primary coil, a lathe or
winding machine is a handy adjunct, as
the wire to be used is quite heavy and
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awkward to manage. The primary wind-
ing consists of 139 turns of No. 4 B. &
S. gauge double cotton-covered magnet
wire, or two No. 7 wires, wound on to-
gether to give the same area of copper.
The layers are to be 13 inches long and
2Y in number. Connecting leads or
taps, for varying the secondary poten-
tial, should be brought out from the
8oth, 125th, and 139th turn, as well as
the starting lead, making four leads in
all. They may be left about 12 inches
long and covered with rubber tubing.
Each layer of the primary coil, as
wound, should be given a good coat of
orange shellac, mixed with alcohol or
regular insulating paint. The disposi-
tion of the four leads will be taken up
later.

The secondary coil now demands at-
tention and is quite similar in construc-
tion to that of the induction coil treated
in a previous chapter; the form winder
there described and the method of im-
pregnating the wire can be used to ad-
vantage here. The winding machine is
preferably equipped with a counting de-
vice or cyclometer and trip finger on the
main shaft which serves to count
the number of turns put on the pies; it
being very tedious to count them other-
wise.

The wire for the secondary coil con-
sists of 58 pounds of No. 34 B. & S.
double cotton-covered magnet wire.
Beeswax is much to be desired in the
place of paraffine wax for the trans-
former, as there is a heavier current and
greater stress between turns than in the
induction coil. However, a compromise
may be effected by using a compound of
equal parts of paraffine and beeswax.
Vacuum impregnation is very desirable
—but not imperative.

The whole winding is divided up into
64 pies, each of 2,367 turns of wire, or a
total of 151,636 convolutions in all
Each pie is to be }%-inch thick, with a
depth of about 454 inches and an out-
side diameter of 131 inches. The cen-
ter piece on the form winder, should
be J4-inch larger all around than the di-
mensions of the oiled linen insulation
on the core and of the same shape, with
its corners a trifle rounded off.

When the 64 pies have all been pre-
pared, they are to be assembled over the
core leg containing 30 layers of oiled
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linen insulation. The total length of the
completed secondary coil should not be
over 10 inches, otherwise there is dan-
ger of the secondary current jumping
to the iron core at the ends. This di-
mension leaves a clearance of 2 inches
between the last pies and the iron, which
should be filled up with oiled linen discs
I inch greater in diameter than the wire
pies and sufficient in thickness to take
up 1 inch of the space, the balance being
filled up by a 1-inch wood washer boiled
in hot wax. v

The insulating discs, placed between
the pies in assembling the secondary, are
also of oiled linen and are %4-inch larger
in diameter than the outside diameter of
the pies, i. e., %4 larger all around. The
inside opening in the insulating discs
should be such that they slip nicely over
the insulation on the core.

The pies are assembled in units of two
each, after the manner indicated in fig.
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FIG. 20.—METHOD OF ASSEMBLING SECONDARY
SECTIONS OR “PIES”

20, inserting two oiled linen discs be-
tween the two pies of a unit, and four
l()l‘i:.scs between every unit and its neigh-

r.

The system of reversing every other
pie in assembling should be adhered to
as explained in the section on induction
coils, taking great care that one pie does
not “buck” another, or in other words,
the arrangement must be such that the
current travels continuously in one di-
rection around the core. All joints or
connections in the secondary coils should
be soldered with a non-corrosive flux,
such as Allen’s soldering stick or No-
Korode paste.

The transformer may be put together
when the windings are finished and on
the cores, completing the magnetic path
of the core by one or the other of the
two methods suggested above, clamping
it tightly together by bolts, or straps and
bolts.
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The whole transformer can be
mounted in a wooden case or cabinet and
then filled with hot insulating wax; the
best insulation being a mixture com-
posed of beeswax 135 per cent., paraffine
23 per cent., and rosin 62 per cent. A
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mary leads can be brought to binding
posts on the side of the case, mountin
them on a strip of fibre about %4 or -}45
inch thick, as depicted in fig. 21.

The secondary terminals can be led
out of the metal case through heavy

Or'l
Meiald Or
Meial dirned
Case,

Mo

FIG. 21.—AN APPROVED METHOD OF MOUNTING THE TRANSFORMER IN A SUITABLE CONTAINER
WHEN FINISHED

lower amount of rosin reduces the brit-
tleness of the mixture, if excessive, and
a reduction of paraffine causes less soft-
ness.

Some makers place their transformers
in oil, the container taking the form of
the common wash boiler and is made of
metal-lined wood, or sheet iron; in the

latter case a clearance of 3 or 4 inches

electrose or hard rubber bushings 3 to
3% inches in diameter where they pass
through the case, and extending 5 inches
under the cover and 7 inches on top. A
L4-inch brass rod passed through the
center of each bushing serves to con-
duct the current to a binding post at its
upper end.

The oil for filling the transformer case

FIG. 22.—PRIMARY CONNECTIONS FOR 5 KW. TRANSFORMER

separates the iron wall from all parts
of the transformer proper. The trans-
former is set on wax-impregnated wood-
en blocks and held in proper position by
wooden wedges on the sides. The pri-

may be double boiled linseed oil, paraf-
fine oil or regular transformer oil.
The three variable voltage taps from
the primary coil are connected to a three-
(Continued on page 638)
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. SIMPLE HOME-CRAFT FURNITURE

The Fourth of a Series of Articles Describing the Making of
Various Pieces

By G. Lane

Hllustrations from Cruwings made by the author.

OTHING adds more to the attrac-
tiveness and service of the li-
brary table than a reading lamp. While
not a large piece, the lamp offers a num-
ber of problems in construction not met
with in most larger pieces. The lamp de-
scribed in this article has a shade made
of metal, preferably of No. 18 gauge
soft copper, although brass might be
used. A wooden shade offers far too
difficult a problem in joinery for the
amateur, while the metal shade is easily
made, even if one has not had much ex-
perience in working metal. The lamp
may be used for either electricity or gas,
although a change in construction will
be necessary if gas is to be used. This
change will be explained in due course.
Very little oak is necessary for the
construction of this lamp; be sure, how-
ever, that you pick out pieces with
straight grain. One piece 2" x 8" x 3
and one piece 74” x 8" x 18" will be
found sufficient, allowing plenty for
waste. The post in the base is hollow,
that is, it is made by gluing four pieces
together, box shape. It will be seen in
the drawing that the post is 2” wide at
the top and 414” at the bottom; also,
that the vertical measurement is 12”. As
the 14" stock is to be used in construct-
ing the post, two pieces will be 1”7 wide
at the top and 314" at the bottom, as the
corners are to be lapped instead of miter-
ing them. The best way to get the shape
of these pieces accurately is to make
paper or cardboard patterns first.

To make the pattern, begin by laying
out a center line on the paper or card-
board. Then draw a base line perpen-
dicular to it near one end, and lay out
points 134" each side of the center.
Measure 12%4” from this line and draw
another, and lay out points 15" each way
from the center. Connect the two points
on each side, extending the lines further
than the points. Cut out the pattern,

leaving about an inch extra on each end.
Smooth up the best side of the }4” stock,
and trace around the pattern. Saw out
carefully, allowing a little for planing
up. Plane up the edges perfectly square,
both pieces exactly the same.

Now lay out, directly on the wood or
with a pattern, the two larger sides and
saw out on waste side of line. Do not
plane up the edges until after the pieces
have been glued. Put the pieces together
without glue, making sure that the joints
are perfect. Glue together carefully and
clamp well; pattern makers’ tacks or
pinch dogs would help to hold the pieces
together, or four 1” brads might be put
in each joint. After the glue has dried
thoroughly, plane the edges of the larger
pieces even with the surface of the other
two.

Sawing off the ends of the post per-
fectly square is rather a particular job,
and one cannot take too much pains in
doing the job right. It will be noticed
that each side is 114" smaller at the top
than at the bottom, so take a thin piece
of wood and plane to 124" and toe nail
it to the post with fine brads just below
the top line. An imaginary line from
the outside of this block to the bottom
of the post would be parallel with the
center of the post, so we can put the
post in the miter box, with the block
down, and saw off square, just the same
as if the piece were 414" square the
whole of its length. Take off the sharp
corners slightly with a sandpaper block.

In making the cap for the top, be sure
all edges are square and smooth. In
making the bottom piece, cut a round
hole about 3” in diameter in the center,
and bore a 34" hole from the center of
one edge to this hole, to allow the wires
to be run through to the post. Be care-
ful in making the bevels on the 5” square
piece, and make 2” hole in the center of
this piece,
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Next make the four arms supporting
the shade. It would be well to cut out
a paper pattern first. Do not have the
grain of the wood run exactly parallel
with the edge of the arm, but just a little

diagonal, giving the ends of the piece
a little more strength. Saw out these
pieces with a band saw or jig saw if pos-
sible, but if not, use strong coping saw.
Smooth up carefully.

The entire base is now ready for as-
sembling. Mark on the 5" square piece
exactly where the post goes, and bore
holes slanting sufficiently to allow the
screws to go into the post parallel with
the sides of the pieces. Use two No. 8
114" flat head screws on each side. Fast-
en the bottom piece on with four screws
and countersink the heads of all screws.
Bore a 14" hole through the top cap,
and nail the cap on carefully, first bor-
ing holes for the brads with a hand drill.

Now comes the entirely different mat-
ter of making the shade. No. 18 or 20
gauge soft sheet copper should be used,
although brass may be substituted if pre-
ferred. Copper is richer in color and
harmonizes far better with all shades of
stain except the blacks and grays. A
sheet 16” by 30” should be enough to
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make the sides, while a piece 9” square
will suffice for the top. Make aspaper
or cardboard pattern first, in the follow-
ing manner:

raw a center line and a base line at
one end perpendicular to it. Then meas-
ure up 7" and draw another perpendicu-
lar line. Measure on these lines, a half
on each side of the center line, the width
of one side at the top and bottom. Con-
tinue these lines until they meet. See
lines CA and DB, meeting at O, on draw-
ing. Point O is the center from which
arcs are drawn with radii OA and OC.
Lay off the distance AB on the smaller
arc and CD on the larger arc, and con-
nect the two points, thus forming an-
other side. To this edge add a strip 14"
wide to solder onto the side which will
be next to it. Now add a strip 17 wide
to the bottom of the two sides, as shown
in drawing. All four sides might be
made in one section, but there would be
considerable metal wasted in this way,

3
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so it is more economical to make two
sections of this size and solder them to-
gether. The next matter to consider is
the design to be cut in the copper, as the
one illustrated in the drawing is only
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suggestive. Work the design up on a
sheet of drawing paper and trace on the
pattern. In making the design, it should
be kept as simple as possible, if it is
planned to have different colored art
glass placed under each opening. There
should not be, ordinarily, more than five
or six openings on a side. Cut the de-
sign out on the pattern with a sharp
knife and trace the entire pattern on the
copper with a sharp awl. The outside
of the pattern can then be cut with a
pair of tinner’s snips, and the design
sawed out with a jeweller’s saw. Cut
out and bend four little pieces as illus-
trated in fig. A, and quite a few shaped
as in B. Bore a hole in both ends of
pieces shaped as A to allow them to be
soldered on more easily. The four pieces
shaped as A are to be soldered on the
center of each side piece, that is, the inch
strip, up against the bend. The other
pieces are for holding the glass in place
and are bent U-shaped first, with a hole
bored in the center space, then soldered
on to the side of the shade between the
holes or openings in the design; or
around the edge, where it will not be
necessary to have more than one prong.
After the glass has been put in place,
these prongs are to be bent down over
the glass, holding it in place. If one is
not experienced in soldering, it is better
to have a sheet metal worker do the
necessary soldering in putting on these
pieces and in putting the two sections
together. Before any soldering is done,
however, the shade must be bent to the
proper shape. When bending, hold the
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piece in the vise between two wooden
strips, .placing another strip against the
line at which the metal is to be bent, and
hammering this piece with a mallet un-
til the desired shape is reached. Then
lay out and bend the top piece, as shown
in the drawing, if electricity is going to
be used. But if gas is to be used, the
flat part on the top will have to be
omitted and four strips made instead for
finishing off the sides.

Before the top has been soldered on
the sides, however, a finish should be
given the copper, provided that the top
can be soldered on without discoloring
the copper. Either way, the copper
should be thoroughly cleansed and then
revolved slowly in a hot solution of liver
of sulphur, as it is too large to com-
pletely immerse. Wipe dry from time
to time until the desired shade of brown
is obtained and then lacquer. A varia-
tion of this finish may be had by ham-
mering the entire surface of the shade
with a very small pein hammer, giving
more the effect of hanmmered work, and
then colored. Unless one is experienced
in cutting art glass, it is better to fur-
nish the glass dealer with patterns and
let him cut the glass to size. Be careful
about getting too many colors in the
shade; pick out soft, restful colors that
will rest the eye rather than strain them.

The fixtures may be bought at any
electrical supply store. The socket should
have a short shank with a collar on it
that may be fastened to the cap on the
post. The shade is large enough to ac-
commodate quite a large lamp.

INSTITUTE OF RADIO ENGINEERS

TWO papers were presented at the
monthly meeting of the Institute
of Radio Engineers held on March 4,
1914, at Columbia University. The
first was entitled “The Effect of In-
serting a Parallel Condenser in the An-
tenna in Receiving Sets,” by Dr. L. W.
Austin; the second, “A New Method
for the Determination of Logarithmic
Decrements,” by Dr. Louis Cohen.

Dr. Austin’s paper concerned the re-
sults he obtained in performing some
experiments upon the effect of shunt-
ing a receiving antenna by a condenser,

for the purpose of tuning to higher
wave lengths; the circuit in question
being that shown in Fig. 1. It will be
recognized as the common “flywheel” ar-
rangement used in many radio receiv-
ing sets, in which the inductance may
be considered as in series with the an-
tenna inductance and the condenser ca-
pacity in parallel with the antenna ca-
pacity. Thus, both condenser and in-
ductance are being used to lengthen
the wave length of the antenna.
Whether this double arrangement is as
efficient as would be the use of simply
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an inductance alone (large enough to
tune to the same wave length as the
inductance and capacity together pre-
viously employed) was the question
taken up by Dr. Austin.

Tables showing some of the observa-
tions are given below. A buzzer
driven wave meter was used as an ex-

%o
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citer of two artificial antennae, each
having the constants given at the top
of the tables. A wave meter contain-
ing a detector and galvanometer was
used as a measuring instrument. The
experiments were also performed upon
actual antennae and similar results were
obtained.

It will be noted that, as the induc-
tance was replaced by capacity (keep-
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than the use of an inductance alone.

Dr. Cohen’s paper concerned a new
method for measuring logarithmic de-
crements, using a known resistance in
a wave meter circuit of known decre-
ment. He showed some of the unde-
sirable points in the hitherto used
method of Bjerknes, the latter consist-
ing of the following procedure:

A wave meter is brought to reson-
ance with the circuit whose decrement
it is desired to measure. The reading
on the condenser pointer is noted (in
microfarads) as is the deflection of the
galvanometer or other indicator of the
wave meter. The wave meter is now
“detuned” by varying the condenser
capacity until this deflection of the in-
dicator is reduced to one-half its pre-
vious value. Then the position of the
condenser pointer is noted and the sum
of the decrements of both circuits (the
circuit under test and the wave meter)

is given by
C,— G
d+d,=7———

2
when C, and C, are the condenser

Qnlenna capactly - coormfd | Anfenna cgpactly - .00z |
A=z000m 0O-/ A=3000m 0=/
Forallel | inductance \Golvaromeler| Paralle! *\hduclance \oalvamomeser]
cqpacily. mfd\mmicrobenries| deflecton \capacely mfd |mucrotenries| deflectzon
0 /330 230 0 //00 //0
000/6 //80 2/0 00034 JI80 105
00032 /050 /9% 00073 874 35
00064 840 /80 00094 830 92
00100 820 /60 .00/47 720 90
00/32 6/0 /40 00224 620 74
.00/65 540 | /20 |.003/4 | 5/5 | 56
00422 4/5 42

ing the wave length constant) the gal-
vanometer deflection grew smaller and
smaller. This shows conclusively that
the “parallel condenser” method of
tuning an antenna is much less efficient

values which were noted. Then, if d,,
the decrement of the wave meter, is
known (or is negligible compared to
that of the tested circuit), d, is the
decrement desired.
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The method advocated in this paper,
however, involves the use of a wave
meter containing a calibrated adjust-
able resistance, as well as some current
indicator. The wave meter is brought
to resonance with the circuit under
test and the indicator reading is noted.
Then the resistance is introduced until
the current drops to one-half its orig-
inal value; the amount of resistance
necessary for this is observed. It can
be shown, then, that

Kz — 2

d, = —4,

2— K
where d, and d, are the decrements of
the tested circuit and wave meter, re-
spectively, and K is the ratio of the
original wave meter resistance to the
total resistance after adding in the
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amount necessary to produce the de-
sired current drop.

The disadvantage claimed against
the Bjerknes method is that it is not
really accurate, since the decrement of
the wave meter is changed in the “de-
tuning” process.

In addition to this regular monthly
meeting, a joint meeting was held with
the American Institute of Electrical
Engineers on March 13, 1914. Here
Mr. E. W. Meyer delivered a remark-

“ably interesting paper upon the “Gold-

schmidt High Frequency Alternator,”
with the system based upon its use.
This apparatus has been installed at
Tuckerton, N. J., and works regularly
with a station in Germany. Further
details regarding the paper will be pub-
lished in a later issue.

PATTERN

MAKING

(Continued frbm page 616)

you see it is very essential that the
draughtsman should know the metal de-
sired when making the drawings, for the
particular casting wanted, as it will save
extensive labor and expense. A great
many times hundreds and thousands of
castings are wanted of a certain piece.
Sometimes several metal castings are
made and smoothed up and fastened on
to what is called a gate. Sometimes
these patterns are made of cast iron and
other times of brass. Then again, they
are made of aluminum. To make a pat-
tern for these different metals which are
to be used for a metal pattern, there are
still other shrinks used. Metal patterns
are more profitable where several cast-
ings of the same thing are wanted, be-
cause they will not warp and twist as in
the instance of a wood pattern if it has
been in the sand a great many times.

Sometintes several patterns are placed on
a board for what is called plate work,
and again, patterns are made for mold-
ing machines—a field that requires a
still different treatment than regular or
plate work patterns. There are several
kinds of pattern work, such as Textile,
Steam Engine, Steam Pump, Valve,

Electrical, Architectural, Automobile
and general odds and ends which
take in almost everything. Take

the textile work for instance, that
has very little coring and is not dif-
ficult. On the other hand, in steam en-
gine, steam pump, valve and electrical
patterns there is considerable coring and
some of it is very difficult. Automobile
patterns are considered among most pat-
tern makers to be the most difficult work
to make, as they involve very hard cor-
ing and the metal is generally quite thin.
The odds and ends take in mostly new
ideas that are designed by inventors.
There are two classes of shops—cor-
poration and job shops. Corporation
shops generally make a specialty of one
class of machinery, while a job shop
makes anything that comes along. I have
been asked a great many times which
place I thought the best for a boy to
learn the trade, a corporation shop or
job shop. This is a question that a great
many pattern makers differ on. Let us
compare the difference between the two.
We will suppose a young man starts in
to learn the trade in a corporation shop.
Some shops require that the boy deposit
a sum of money, in some instances fifty
dollars and in others one hundred dol-
lars. There is no set rule for the amount
to be paid. The boy must serve not less
than three years. At the end of this
time the money is returned to him with
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interest. Some shops give part of it back
and a fairly good kit of tools.

The course of study in a corporation
shop is usually as follows: The boy is
sent to the drawing room for six months,
where he obtains a good knowledge of
drawing, learns how to read plans, han-
dle drawing instruments and the general

[19. 6.
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principles of draughting. From the
drawing room he is sent to the foundry
for a period of about six months. Here
he obtains a good knowledge of how pat-
terns are taken out of the sand, the rea-
son for having plenty of draft on pat-
terns, what cores are and what they arc
for, and how they are placed in the mold.
Ife receives a general knowledge of
foundry work which is one of the very
important factors in pattern making.
\When he has completed his six months
in the foundry he is sent to the pattern
shop for the remainder of the course.
Here he is made generally useful; his
duties consisting of going on errands,
sweeping the floor and varnishing pat-
terns.  After doing this for a while he is
shown how to use tools. There is no set
rule as to how the boy will start or what
tools he will use first. In the case of
the particular boy we are considering, we
will start him planing the edge of two
hoards, making them straight and square.
The sides A and B i3 IFig. 1, indicate the
cdges to be made straight and square.
This is done with what is called a jeinter
plane.  After the apprentice has worked
some time on this and has it so the fore-
man says it is satisfactory, he is instruct-
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ed how to plane the large surface of the
board so it will be straight and out of
wind as A in-Fig. 2—not as shown by B
where one end is above the other. We
will now start him on the turning lathe.
A great many shops have stock core
prints of different sizes and shapes. Fig.
3 shows what is called a nowell print,
which is made in various sizes, ranging
from two inches in diameter by eighths
down to one-half inch in diameter. These
must all be turned alike for each size.
Fig. 4 shows what is called a cope print
and these are also made in different sizes,
the large part ranging from two inches
down to one-half inch by eighths. Fig. 5
shows a cope print that is square and
tapers up smaller at the top, which is
also made in different sizes as those
shown in Figs. 3 and 4. Fig. 6 shows a
nowel print which is also square and is
made in various sizes, the same as others
already shown. These last prints are
fastened to patterns by gluing and nail-
ing. Fig. 7 shows what is called a heel
print. This class of print cannot be made
up in very great quantities as the length
A changes a great many times.

After he has done this class of work
for some little time, the foreman has the
apprentice help some of the regular pat-
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tern makers. After a while, he is given
jobs to work independently. His jobs are
gradually made more difficult and at the
end of his time he becomes a journey-
man pattern maker. The boy in this cor-
poration shop knows the “ins and outs™
of the class of patterns made there. We
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will assume that he is a first class man
on their work. But let him go out and
secure employment in another shop do-
ing the same class of work and he will
find that things are done differently than
he has been accustomed to in the shop
where he was taught his trade. Then
again, he may go to a shop where an en-
tirely different class of work is done, and
experience difficulty in becoming accus-
tomed to the new work.

Now we will start this same boy in a
job shop and see if he has any better
chance to learn the trade than he had in
the corporation shop. In the job shop
he_does not have the chance to learn the
drawing or the foundry work, for job
shops, as a general rule, do not have
these departments as parts of their es-
tablishment. The drawing part he must
pick up himself or take private lessons
or attend night school to obtain the same
knowledge that he would by working in
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a draughting room. The same applies to
foundry work. The boy starts in the
job- shop at the same stage as the boy
does in the corporation after he has
been in the drawing room and foundry.
He has a chance to learn more in this
class of shop because there are all kinds
of work done. In a job shop he is taught
the quickest ways to do work and shown
how to make every move count, which is
a very important point to make him a
first class pattern maker. If a young
man could obtain a position in a drawing
room for six months and then obtain em-
ployment in a foundry for the same
length of time, following which he went
into the job shop for two years, he
would know more, do work quicker and
be a better all-around man than if he
stayed in a corporation shop for three
years.

The next chapler wil! be Drawing—how to

read plans and why this subject should be
known in pattern making.

EFFICIENT AMATEUR TRANSMITTERS

By John V. Purssell

JHEN the wireless law was passed,

many of the best equipped ama-

teurs thought they could not operate suc-

cessfully on a wave of 200 meters, and

not only became discouraged, but dis-
mantled their stations as well.

The writer shared the prevailing poor
opinion of the short wave as a means of
long distance communication, but ar-
ranged his antenna and other apparatus
to comply with the law and resolved to
make the best of the situation. Recent-
ly, however, while listening on a tune
of about 250 meters, he picked up the
signature of an amateur in Buffalo, N.
Y., and upon inquiry found that the lat-
ter was only using a power of 508 watts.
The distance was nearly 300 miles, and
the character of the intervening country
most unfavorable for wireless. Tfurther
investigation showed that it was only
necessary to listen on 200 to 250 meters,
on almost any good night, to hear ama-
teur stations in distant parts of the coun-
try.

yThis discovery aroused much interest
in local wireless circles and the writer
resolved to find out what his own sct
would do in the way of long distance

work. The set consists of a 14 kw. closed
core transformer giving 9,000 volts, large
glass plate condenser, straight helix and
stationary spark gap. The aerial con-
sists of four No. 14 aluminum wires on

/ 4
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DEGREE OF COUPLING EMPLOYED FOR LONG
DISTANCE TRANSMISSION

10-foot spreaders, about Go feet above
the ground. The wires arc 8o feet long
and there is a lead from the middle of
each clear to the station. '

The transmitter was tuned as shown
in the accompanying diagram, with one
turn of the helix in the primary circuit,
and five adjacent turns in the secondary.

(Continued on page 652)
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Here is our May issue—a big, full-of-in-
terest number with something of especial in-
terest to everyone, no matter what happens to
be his particular walk in life or hobby. We
are trying hard, rcal hard, to please every-
one and from various reports reccived, it
appears that we are succeeding.

Our leading article in this issue covers a
phase of wireless that is comparatively un-
known in the United States, and that is the
equipping of fishing boats with radio appa-
ratus. Dr. Gradenwitz, a frequent and versa-
tile contributor to our columns, has described
in an interesting manner the equipment aboard
fishing boats in German waters, as well as the
advantages that have been gained from a con-
stant radio service between the boats and land
station.

The instalment on the construction of small
alternating current motors that appears in this
issue covers probably the most interesting
part of the work. Dr. A. E. Watson, the
author of this series, has received many in-
quirics from recaders who are building the
motor. At all times he will be pleased to
furnish any information that may aid readers
in sccuring the necessary materials for the
construction of the motor. IHis address is 30
Congdon street, Providence, R. 1.

Qur mechanically inclined friends will at
lcast find onec article cspecially intended for
them, and that is the first instalment of the
series on pattern making that appears in this
issue. The series is being prepared by Mr.
G. H. Willard, who possesses years of expe-
rience in this trade and has written exten-
sively upon the subject. It is the aim of the
present series to cover the field of pattern
making so thoroughly that our readers will
possess a good knowledge of the trade and
its allicd branches when the series shall have
been completed.

There are several movements on foot at
present to bring about efticient relay systems
with chains of amateur wireless stations so
that messages can be sent hetween different
important citics. Already there have been
established several such systems from which
the different members obtain much bencfit by
their being able to transmit their messages
through other stations to a distant point. But
the chief value of these relay systems does
not lie so much in the immediate benefit just
cited. Tn flood times or other similar catas-
trophes, when telegraph and telephone lines

are destroyed, a relay system may be the
means of saving life and property, and its
value cannot be estimated in such chaotic in-
stances. Elsewhere in this issue will be found
other mention of such relay systems which
certainly represent a decisive and important
step in amateur wireless.

There are several good things in store for
the readers of MoberN ELEcTRICS AND ME-
cHANIcs. For instance, in the June issuc
there will be an article on wireless telegraphy
by Mr. A. S. Blatterman. It will cover the
subject of radio communication in a thorough
and exceedingly interesting manner. In fact,
this article is really a review of the subject
and brings forth many new points. Of course,
this is only one of the several wireless ar-
ticles that will be included in that issue.

The mechanical enthusiasts who read the
June issue will find of no little interest the
article describing the construction of a small
cannon fitted with an clectrical firing device.
The publishing of this article in the June
issue gives the rcaders ample time in which
to construct the cannon for the Independence
Day celebrations.

Mr. Alfred C. Pickells, U. S. Radio In-
spector, has prepared a most absorbing treatise
on a phase of wireless telegraphy that has
been covered but little in the technical press
before. In this article entitled “Do Radio
Ghosts Exist?” he narrates the experiences
of wircless operators who have encountered
atmospheric conditions when it was almost
impossible to receive or transmit radio sig-
nals. It might be compared to a blanket of
fog through which the radio waves could
barely penetrate—if at all. Mr. Pickells states
in his article that this intcresting and surely
mystifying phenomenon is not confined to
wireless waves, but is also experienced with
sound waves. One interesting instance cited
is 1hat which occurred during one of the bat-
tles of the Civil War in 184. It is said that
the reports of exploding shells as well as can-
non shots could not be heard two miles away.
although men in the trenches could plainly sce
the flashes of light in front of them. After
several hours of comparative silence, the phe-
nomenon ceased and the detonation of burst-
ing shells and gun and cannon shots became
audible again. Similar experiences are noted
with wireless waves and the author has en-
deavored to offer some suggestions as to the
causes of the phenomenon. This article is
certainly one to look forward to. Don't
miss it!
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CONCENTRATING HER
EFFORTS

Simpson—Young’s wife is certainly a
good manager.

Sampson—Of household affairs gene-
rally?

Simpson—No; of Young.—Chicago
Ledger.

RAINY DAY SUGGESTION

Dog gone it, the rain is starting in and
I have just begun to enjoy myself. But
I am going to finish this drink
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Mele.

without getting wet.—Le Pele

NOT ANXIOUS FOR WOMEN

Mr. Upton—"“Where’s my hat?”

Mrs. Upton—“I declare, I never saw
such helpless creatures as men are. Can’t
move a step without a woman to look
after them. A woman can keep track of
her own things, the children’s, and her
husband’s, and run a boarding house be-
sides; while a man can’t so much as find
his hat without making some poor, over-
worked woman jump up and get it for
him. Here's you hat, just where you
left it when you came in. On your way
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downtown, stop at the Daily Allithenews
office, and leave this advertisement.”
“What's it about ?”
“ Rooms and board for gentlemen
only.”—Chicago Ledger.

OVERHEARD AT A BARBER
SHOP

Barber— ‘Have you ever been here
before, sir?”

Customer—"Yes, I have been here
once before.”

Barber—*‘I don’t seem to remember
your face.”

Customer—“Oh, it's healed up since

TRUE TO LIFE

Church—What part did he take in the
play?

Gotham—He took the part of a janitor
of a flat.

Church—Was it true to life?

Gotham—Sure; the house was cold.—
Yonkers Statesman.

TURKISH-BATH SUBSTITUTE

The Doctor—What you need is to per-
spire freely. I'd recommend a Turkish
bath.

The Plutocrat—I don’t need it, Doc-
tor. I can throw myself into a perspir-
ation at any moment.

The Doctor—How ?

The Plutocrat—By reading my income
tax blank.—Cleveland Plain Dealer.

'THE CONSUMER’S IRONY

The attorney for the gas company was
making a popular address.

“Think of the good the gas company
has done!” he cried. “If I were per-
mitted a pun, I would say, in the words
of the immortal poet, ‘Honor the Light
Brigade.””

Voice of a consumer from the audi-
ence—"Oh, what a charge they made!”
—Chicago Ledger.



May, 1914. MODERN ELECTRICS AND MECHANICS

FREE TRIA
OFFER

A one-cent post-
card will bring it, To
Try Before You Buy,
in your own home.
One of our Regular $124
ers. If entirely satisf: N
from two neighbors for $9.00 each and
Ke:cp Yours FREE, or keep it at $9.00 and
pay only $2.00 per month. Do it now.
HAGGERTY-COOK DUST.-VAC COMPANY
Dept 18 220 Liberty Street, Warren, Pa.
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»“Gained 22 Pounds
in 23 Days”

Remarkable Experience of E. Gagnon.
Builds Up Weight Wonderfully

“I was all run down to the very bottom,”
writes F. Gagnon. “I had to quit work I was'so
weak. Now, thanks to Sargol, I look hke a new
man. I gained 22 pounds in 23 days.”

“Sargol has put 10 pounds on me in 14 days,”

states W. O. Roberts. “It has made me sleep

well, enjoy what I ate and enabled me to work
with interest and pleasure.”

A PLUMP, STRONG, ROBUST BODY

“Before I took Sargol people used to call me
‘skinny,” but now my name is changed. My whole
body is stout. Have gained 15 pounds and am
gaining yet. I look like a new man,” declared
another man who had just finished the Sargol
treatment.

Would you, too, like to quickly put from 10 to
30 lbs. of good, solid, “stay-there” flesh, fat and
muscular tissue between your skin and bones?

Don't say it can’t be done. Try it. Let us
send you free a soc. package of Sargol and prove
what it can do for you.

More than half a mllhon thin men and women
have gladly made this test and that Sargol does
succeed, does make thin folks fat even where all
else has failed, is best proved by the tremendous
business we have done. No drastic diet, flesh
creams, massage, oils or emulsions, but a simple,
harmless home treatment. Cut out the coupon
and send for this Free package today, enclosing
only 10 cents in silver to help pay postage, pack-
ing, etc.

Address The Sargol Co., 642-T Herald Bldg.,
Binghamton, N. Y. Take Sargol with your meals
and watch it work. This test will tell the story.

FREE SARGOL COUPON

This coupon, with 10c. ln sllver to help pay postage,
packing, etc., and to show good faith, entitles holder to
one 60c package of Sargol, ree Address the Sargol Co.,
642-T Herald Bldg., Bmghnmton, N. Y

CURING HUMAN ILLS BY MAG-
NECTIC WAVES
(Continued from page 574)

netic waves after an hour’s expgrience
with it. There is no danger of shock-
ing the patient or producing burns, as
is sometimes the case with the present
widely used Tesla and Oudin coil sets
of high voltage. Simply stated, just
what occurs in the application of these
magnetic waves is this: The alternat-
ing current, usually having a reversal
of polarity or a periodicity of 60 cycles,
or 120 alternations per second, passes
into the large electromagnet coils of
many turns of copper wire and causes
them fto produce at right angles to
themselves a powerful alternating or
reversing magnetic field of force. This
magnetic field changes from north to
south polarity very rapidly, corre-
sponding to the frequency of the sup-
ply current, as mentioned above. For
a 60-cycle current the duration of one
magnetic impulse or wave is 1/120 of
a second.

These magnetic lines of force, unlike
the electric current, will penetrate any
non-magnetic body as readily as air,
such as glass, wood, fibre, the human
body, etc. These so-called magnetic
waves, when passed through the body,
produce neither shock nor any other
unpleasant sensation. They pass into
and through the body with an even,
undulating, vibratory, rythmic motion,
thereby agitating all cells equally and
reaching any deep-seated affected or-
gan directly. It is well understood
that electric currents are capable of
burning and therefore it cannot be de-
nied that a dessicating influence upon
the tissues must accompany their use.
On the other hand, the magnetic waves
contain neither heat nor fire in them-
selves, but by setting up molecular ac-
tivity in the bodies acted upon, pos-
sess the faculty of gently raising their
temperature.

The high frequency electric current
when permitted to pass over a con-
ductor for no matter how long a time,
when finally turned off leaves that con-
ductor in precisely the same condition
as it was before the current had been
turned on. But any substance, espe-
cially the human organism, if exposed
for even a short period to the influence
of the magnetic waves, absorbs and re-
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The Rev. Carl B. Schuchard,
Pastor of St. Luke’s, Brook-
lyn, N. Y., writes:— .

“I have derived surprising-
ly beneficial results from
the use of Oxydonor 'in a
persistent case of Lum-
bago.” .

OUR GUARANTEE

Oxydonor with full direc.
tions, will be

SENT ON 90 DAY TRIAL

If not entirely satisfied
with results at end of that
time, the purchase price
will be cheerfully re.
funded.

Beware of fraudulent imita-
tions. All genuine instruments
are stamped with the name of
the Inventor and Discoverer—
Dr. H. Sanche. Look for this
name!

MODERN ELECTRICS AND MECHANICS 633

HEALTH
is within your
grasp!

Once more you can possess unlimited wi.
energy—be free from your illness—enjoy
life to the fullest thanks to Science and ww

You, who are ill, are
merely lacking in vitality.

Oxydonor will revitalize your body
and drive out disease, provided no vital
organ has been seriously impaired.

What it has done for thousands—it
should do for You. Mail this cou-

pon to-day for our detailed & .
book on  Oxydonor—your DI
first step towards health. RAERY
1" ,"' r"'
( ’l ‘.4 "o
Of’, ‘1’ '1"

Dr. H. Sanche & Co., 1o T

. v

489 Fifth Ave., New York City ¢’

364 St. Catherine St., P N
West Montreal, P. Q., Can. P

"1 Lo
. ° Q.Q
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LECTRICITY offers the great-
est opportunities to those who
are practically trained to
handle and control it. We are
teaching a practical, live-wire,
up-to-date Electrical Course.
No frills or fanciful demonstra-
tions which may amuse, but can
never benefit. No book or
blackboard instruction leaving
the student to guess the rest.

We teach the theory and then
take the student to the machine
or apparatus and put him to
work applying it (the theory).
Our instruction is individual,
given by competent practical
men, alive to the requirements
in the Electrical Profession.
Through our system of teach-
ing, you are theoretically and
practically trained by being
started on a sound basis and
constantly guided and coached
in everything that you do.

There is no time limit to the
course. You enter when you
are ready and graduate when
you are competent to do so.

The school is open throughout -

the year, making it possible to
continue your course during the
summer months without inter-
ruption.

Visit our school, if possible, and
see our students at work or write

for free booklet d=soribing our
course and system of instruotion.

THE

New York Electrical School

26 West 17th Street
New York City

-

TO THE CALL OF OPPORTUNITY

When

writing, please mention *M. E. and M.”

Vol 28. No. s.

tains some of that magnetic force. In
other words, it becomes charged with
it, and in turn this force is transformed
into vital energy that is expended in
the various vital processes of which

-the most important is the resistance

to and the combating of disease.

When the patient is placed between
the magnetic wave producing coils of
the Bachelet apparatus, a constant and
periodically reversing magnetic field of
force surges through his body. An in-
conceivable number of minute mag-
netic particles, each with its negative
and positive pole, are thrown into space
by each generator, exchanging polarity
with each other within the space be-
tween the coils and penetrating all
substances of a non-conducting nature.
Powerful currents of low voltage and
high amperage are set up in all elec-
trical conductors, thereby exciting
molecular and cerebal activity in the
tissues of the human body, magnetiz-
ing at the same time the iron, oxygen,
and other positive elements in the
blood and tissues.

Normally, the magnetic field of the
earth’s atmosphere accomplishes this
result. This magnetism constitutes
what is termed ‘“the electric potential”
of the human body and without this
magnetizing influence of the earth’s at-
mosphere it is not improbable that life
could not exist upon our planet. When
the electric potential of the human or-
ganism is at its height, the body pos-
sesses the necessary vital force to ward
off and combat disease. " If this vital
force becomes diminished the body
loses its power of resistance to the at-
tacks of disease and gradually the lat-
ter wins the upper hand.

It has been proven by numerous
tests made with the Bachelet mag-
netic wave generator, that it does raise
the electrical potential of the human
body as much as 33 per cent. One-
fourth of this increase is expended in
the vital processes within 24 hours;
three-fifths in 48 hours, and it has re-
quired at an average 72 hours—if no
additional treatments were adminis-
tered during the test period—before
the body returned to its original po-
tential. Numerous microscopical and
analytical examinations of samples of
blood, taken before and after one hour's
treatment, have in every case shown a
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CIVIL SERVICE

Automobile Instructimi

SHOP AND ROAD
Biggest and Best Automobile School in
the United States
Specially Constructed Building
Fifteen Instructors
Provision made for out of town men
Send for Booklet M. E.

AUTOMOBILE SCHOOL
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marked and favorable morphological
change. This system of electrothera-
peutics has been used to advantage in
raising low and reducing high blood
pressure; as well as in numerous other
diseases and ailments ordinarily
treated by high potential currents.

UNITED STATES ARMY CAMP
SWITCH BOARDS

(Continued from page 581)

weights, etc. The supervision employed
is of the single bridged drop type; the
‘clearing-out signals being mounted in the
ebonized panel directly beneath the line
signals. Double ringing and single lis-
tening keys are mounted flush with the
key shelf upon a metal key {frame.
When the switchboard is set up ready
for use the cords extend down through
a trap door cut in the base of the trunk.

The operator’s equipment is of par-
ticular interest. By referring to the view
showing the front of the switchboard
the reader will observe that the transmit-
ter is equipped with a plug and cord in
order that it may be readily detached and
stored in the cover while in transit. The
transmitter arm is arranged to fold
across the face of the board, being se-
cured in place by a catch when not in
use, Two standard head-band receivers
are furnished, one being held in reserve
for emergency purposes. Receiver con-
nections are made in the usual way with
cord and plug to a jack mounted in the
rail beneath the jacks. A five-bar hand
generator is mounted in the rear of the
board with crank shaft extending
through to the front of the board to the
right of the operator. An eight-day
flush type clock completes this unique
apparatus.

PONTIAC RADIO ASSOCIATION

The wireless amateurs of Pontiac,
Mich,, have formed a radio club known
as the Pontiac Radio Association. The
officers of this club are: Charles Bur-
ton, president, and Delbert Gottschalk,
secretary and treasurer. The club has
12 members. All persons wishing to
join the club should write to Charles
Burton, 50 East Huron street, Pon-
tiac, Mich.
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HIGH FREQUENCY CURRENT
APPARATUS

(Continued from page 620)

point dial switch as shown in the wiring
diagram, fig. 22, the lever being made of
1/16-inch brass, 4 inches long, and the
contact buttons 3-inch in diameter. The
connection of the leads to the switch is
so made that the least number of turns
are cut in and the maximum secondary
voltage obtained when the lever is
placed on the No. 3 point; the lowest or
normal voltage occurring when the lever
is on point No. 1.

- To regulate the value of the current
applied to the transformer, a rheostat of
sufficient capacity can be used, but an
adjustable choke coil is the best. A good
core for this purpose is formed of a
laminated annealed sheet-iron core, 17
by 3 inches by 3 inches, insulated with
several layers of empire cloth or heavy
paper. The wihding is composed of 130
turns of No. 4 B. & S. gauge, D. C. C.
copper wire with taps lead off at every
eighth or tenth turn to a contact button
on a multi-point switch containing that
many buttons and a single lever sliding
over them in turn. The buttons are so
spaced that no two are short-circuited
when the lever is resting upon any one.

The core should be arranged to slide
in and out of the coil to realize the great-
est range of action, the maximum imped-
ance being inserted in the circuit when
the core is all the way in the coil and
all the turns are switched in.

The rectifying valve cell is usually a
glass vessel about a foot square and as
high, into which are placed four iron
plates 1/16-inch thick and 6 by 10 inches,
together with four 1/16-inch aluminum
plates, 6 by 10 inches, the plates being
separated V5-inch. The electrolyte con-
sists of 10 parts of distilled water to 1
part of sodium hicarbonate. To form
the elements of the valve cell, the trans-
former should be allowed to discharge
over an air gap for a few minutes. The
iron and aluminum plates must alternate
in position,

The best of care must be exercised in
first trying -out the apparatus on account
of the danger of coming into contact
with the high potential secondary cur-
rent. To he immune from danger, al-
ways open the primary circuit before
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making any alterations in connections.
Also the polarity of the secondary dis-
charge must be carefully noted, connect-
ing the positive terminal to the anode
of the X-ray bulb, the proper tube con-
nection being manifested by a perfect
hemisphere of light in front of the anode
electrode, also the image on a fluoro-
scope will be clear and steady. Reversed
current causes the X-ray tube to become
filled. with a flickering light and rings.
It may be necessary to reverse the con-
nections to the primary rectifier valve, in
such an event.

A high tension valve tube should be
inserted in the positive secondary lead
to the anode of the X-ray tube, and also
an oscillioscope; the former to eliminate
as much inverse current as possible and
the latter to denote its presence and
quantity.

When first starting the X-ray bhulb,
its vacuum should be lowered a little or
else rings may appear in it and lead to
the false conclusion that the tube is con-
nected improperly.

The transformer described above is
also suitable for a rectifying machine of
the “Interrupterless” type.

For 220-volt A. C. circuits, the trans-
former primary coil should be composed
of 278 turns of No. 7 B. & S. gauge
D. C. C. magnet wire, with taps taken
out at the 1st, 160th, 250th, and 278th
turns.

ENFORCEMENT OF WIRELESS
LAWS

The Secretary of Commerce recently
approved a penalty of $25 to be collected
from an amateur wireless operator in
San Francisco, for a violation of the
15th regulation of the wireless act of
August 13, 1912, in that the wave length
emitted by his wireless station exceeded
by 370 meters the limit fixed by law for
his class of station.

The amateur was given several warn-
ings by the United States Radio Inspec-
tor and allowed a considerable length of
time in which to properly adjust his sta-
tion. There are several simple methods
by which an amateur may determine the
wave length he is using, with which all
amateur station operators should be fa-
miliar.

A commercial wireless operator hold-
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Here is a set of books that no man in the ELEC-
TRICAL FIELD should do without. This is the
ELECTRICAL AGE in which we live; ELEC-
TRICITY now controls more trades, directs more
men, offers more ?portunities than any other power
that man has yet discovered. Do you wish to know
the underlying _Frinci les of MODERN ELEC-
TRICAL PRACTICE

If so, HAWKINS ELECTRICAL GUIDES will give
you the information. In reality they are a school
within themselves, containing a complete study
course with QUESTIONS, ANSWERS AND
ILLUSTRATIONS, written in plain everyday
lan%x#e 80 that a practical man can understand the
“ , WHEN AND WHY” OF ELECTRICITY.

““THAT'S JUST WHAT | HEED"

Read over the titles shownon the back of cach volume,
and note the scope of each k. They are ha.ndsomclr
bound in fiexible black leather with gold edges and will
readily go in tho ket. THEY ARE NOT ONLY
THE BEST. BUT THE CHEAPEST WORKS PUB-
LISHED ON ELECTRICITY.

Each book is complete in itself and will be supplicd
$1.00 per copy, but we believe that the complete set is
the best bargain.

The books can speak for themselves and a careful
examination, page by page, and {llustration by illustra-
tion, will convince you of their big value.

If you will ill out the following coupon giving all the *
information u N WILL SUBMIT THE S1X
g(zlﬁl%l!s FOR EXAMINATION ON CONDITIONS

[FREEEXAMINATION OFFER
THEQ, AUDEL & GO0., 72 5th Ave., NEW YORK

Please submit me for examination HAWKINS ELECTRICAL
GUIDES (Price $1 each. .

sShip at once, prepaid the 6 numbers; if satisfactory T
agreoe to send you $1 within scven days and to further
mail you $1 each month until paid.

Signature......_..... .
Occupation.
Business Address

Residence

Reference ... ... e -
Mod.E&M.

When writing, please mention “M. E. and M.,”
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Learn the Auto Business

Earn a Splendld Salary

By practical experience we
train you for a good position
as automobile mechanic, sales-
man or chauffeur. 3,000 grad-
uates are earning big salaries. - Com-
plete training in 4 weeks, includin
extensive practicc in repairing an
driving high powered cars. uition
¥ and board reasonable.

— Send today for catalog M and list of
graduates

Cleveland Automoblle School
2340 Euclid Ave., CLEVELAND, OHIO
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@RIDER AGENTS WANTED

in each town to ride and exhibit sample 1916 model, #rite

Jor Special Offer. ¥ a“ 27

Finest
anet-Bonkes and Puncture-Proof Tires.

Gua 1914 Models

LAY 87 0 $12
3 100 Socond-Hand Whools
(3l A makes and models, good as mew

] Great Factory Clearing Sale, 9 f0
We Ship on A‘Ha-oval without a cent
Y osere 2 he 10 Days’® Froe Trial
' Es coaster-brake wheels, lamps, and
sundries, kai/ usual prices. DO NOT

L Y till you get our catal and offer. Write X
¥ BiAD Yok Co. ot. A1y CHICAGO

Comvort Your Bicycle into a Moter-cyclo
Motor fits any wheel. Best, Most Reliable.
3 Best Hill Climber. More Steffeys in use than
y any others. Stamp for circulars.

STEFFEY MFG. CO., 2842 Cirard Ave., Phila., Pa.

> B El.otﬂolan with 76 {llustrations for mak-
“' Oy ing Batteries, Dynamos, Motors,

[ I\ Telegraph apparatus, Telephone. Lights, Bells, Alarms, Coils,
S— 1 hak et Current Reverser, Electric Engine, Ete. Ry Flee-
trical Experts so that anyone can understand it. With Cat. 1 10¢c Ppd.
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ing a license issued by the Department
of Commerce should be very careful to
have the service record on the back of
his license properly filled in and signed
by the captain or official under whom
he is employed.

Recently a commercial operator, either
through ignorance or intent forged the
signatures of two captains under whom
he had served, to the license board. The
Secretary of Commerce has referred the
papers in the case to the United States
Attorney in order that prosecution for
forgery may be instituted. Wireless
operators must be taught to realize their
responsibility under their licenses.

GRAPE BELT RADIO ASSOCIA-
TION

The Grape Belt Radio Association,
uniting the radio operators of the Lake
Erie grape belt in New. York and
Pennsylvania, was organized March
14 at I‘redonia, N. Y.

The officers of the club, with their
addresses, are as follows: Herbert A.
Hiller, president, Silver Creek, N. Y.;
I.. O. Buckner, vice-president, Broc-
ton, N. Y.; George Mason, secretary,
Fredonia, N. Y., and Arthur J. Macer,
treasurer, Westfield, N. Y. These
officers, together with Ralph Lilley, of
Westfield, and George Munger, of
I'redonia, constitute a board of direc-
tors for 1914.

The organization was founded to
promote a more thorough knowledge
of radio communication among its
membership, as well as a closer adher-
ence to Government rules for amateur
stations. .

A cordial invitation to join is ex-
tended to all amateurs living in the
territory mentioned. Further particu-
lars may be had from the secretary.

TIME RECEIVING WIRELESS
SET

The firm of Wells Jewelry Company,
of Savannah, Ga., is said to have been
the first in the South to install a wireless
time receiving set in its store. This set
is used to receive standard time signals
from the Government stations. It con-
sists of a Clapp-Eastham receiving out-
fit with a galena detector. It was in-
stalled by A. J. Funk, a licensed operator
attending the Savannah High School.
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NEW THINGS

Electrical—Wireless—Mechanical
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A Line of Bench Drills

The firm of North Bros. Mfg. Company,
Philadelphia, Pa., has announced its new line
of “Yankee” bench drills that are equipped
with automatic friction and ratchet feeds.

The distinguishing features of these Yankee

VISC INTENDED FOR USE WITH BENCH DRILL

bench drills are their strengtli, convenience
and rapidity of operation. By means of the
automatic and friction feeds, the operator has
the free use of one hand to hold the work—
a very desirable point which is sadly lacking
in most hand-driven drill presses. At the top
of the feed screw is a ratchet which feeds
when the lever is horizontal. On the inside
is a friction feed which opcrates when the
lever is vertical. The friction feed is adjusted
to work quickly in moving the drill to and

THE SMALL SIZED “YANKEE" BENCH DRILL

from work, while the automatic ratchet fced
is positive, fixed and without adjustments so
that drills from No. 54 up will not be hroken
in use as is often the case in feeding by hand.
A bracket at the top of the frame with right
“and left arms, disengages the ratchet feed at
extreme up or down movements of the spin-
dle, so that parts cannot he jammed. The
table on which the work is placed can be ad-
Justed progressively by means of a hand wheel

and screw as well as by sliding the table
bracket up or down. This feature of the de-
sign permits of unusual depth for a bench
drill. The bracket and table are readily re-
moved so that any high work can be supported
on the floor or on a box, under the bench
drill. This drill is made in two different sizes,
one for drilling up to 74 inch and the other
up to ¥4 inch.

In conjunction with the above described
bench drill, the manufacturers offer a con-
venient vise for holding various kinds of
work. Its body and sliding jaw are of cast
iron, accurately machined to hold the work
square, A removable swivel jaw is also pro-
vided to hold taper work and is made of steel,
case hardened. Two countersunk holes are
provided in the base so that the vise can be
screwed to a work bench if desired.

For further particulars concerning the above
machinery, communications should be ad-
dressed to the manufacturers direct.

Increased Manufacturing Facilities

The Viking Electric Company, manufac-
turers of Viking Bell Ringers and other Vi-
king Products, in order to take care of a
rapidly growing business is moving its plant
from Albany to 292 Taaffz Place, Brooklyn.

The new plant, containing twice the floor
spac: of the old plant, will be equipped with
additional machinery and more help will be
taken on.

The present sales office at 150 Chambers
street, New York, where a large stock is car-
ried, will be maintained.

Automatic Telegraph Keys

The sending of wireless messages hour
after hour would not be a desirable task and
would certainly be a very tiresome one were
it not for the automatic sending keys now
used by practically all operators handling im-
portant stations.

Pecrhaps the best known of automatic tele-
graph keys is the Martin Vibroplex, which is
very similar in design and operation to the
automatic high speed key described in the
April issue of MobperN ELECTRICS AND Me-
CHANICS.

The Martin Vibroplex is extremely simple
in construction and has the minimum of parts
—especially small parts that are liable to be-
come deranged. The adjustments are few
and easily made. Its operation is cxtremely
simple and can be mastered after a few hours’
practice. It has two levers, one for making
dots and the other for making dashes. As
long as the key to the right is pressed, the
vibrating pendulum will cause dots to be made.
Pressing the dash lever to the left, sends a



May, 1914.

-

MODERN ELECTRICS AND MECHANICS ~

Are You Making Something?

Have you invented some device or machine that you
are anxious to have just right? Are you making a
model that you wish to be particularly proud of?
Are you experimenting with some delicate appa-
ratus, the success of which depends on your work-
manship?  Then insure the accuracy of your
measurements and speed up your work by using

Starvett Tools

The measuring tools—rules, gages, caliper-squares, microm-
eters, vernier calipers, etc, are the last word in accuracy.
Work measured with them is right, and the other tools for
general purposes, such as the expansion pliers, cut nippers,
screw-drivers, etc., are made to give a wide range of service
and to last a lifetime. An advertisement can't do Starrett
Tools justice.

Let us send you our free catalog 20W which describes the full line

and gives prices. Do not forget that Starrett Tools are sold at all
good hardware stores.

THE L. S. STARRETT CO.
ATHOL, MASS. 42182
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dash of any desired length depending upon
how long the lever is held.

It is said that the Martin Vibroplex was
the first sending machine ever used in the
transmission of signals across the Atlantic
Cable. It is the standard automatic key of all
telegraph operators. Of late, wireless opera-
tors have been using the Martin Vibroplex

AN AUTOMATIC SENDING KEY FOR WIRELESS

more and more for sending, finding that same
relieves much of the fatigue attending the
sending of lengthy messages as well as mak-
ing their Morse or Continental more exact.
In fact, no wireless station, whether com-
mercial or amateur, is complete without one
of these automatic sending keys.

Several infringement suits have been re-
cently brought against other manufacturers
of automatic sendmg keys and have proven
decisive victories for the Martin Vibroplex,
which controls practically all the patents on
such an instrument. This machine is made
in several models, all of which are attractively
finished.

Full particulars concerning automatic scnd-
ing keys can be secured by addressing J. F.
Albright, Sole Agent for the Martin Vibro-
plex and the Mccograph Company, 253 Broad-
way, New York City.

Boston School of Telegraphy

The fifteenth anniversary of the opening of
the Boston School of Telegraphy—one of the
oldest and largest schools teaching telegraphy
in all its branches in the East—will take place

n May.

Thla institution has stood the test of time—
which is always the most trying one—and to-
day is conspicuous for the students that have
graduated from its class rooms.

The anniversary will be marked by a yearly
catalog published by the school, giving the
prospective student an idea as to what a
successful institution can do for its students
and graduates.

In taking up the study of wire or radio tel-
egraphy, much depends upon the student's
ability, but by far the greater factors are the
knowledge and experience of the instructor
as well as the equipment and surroundings of
the school. For this reason, it has always
been the aim of the Boston School of Tel-
egraphy to be up-to-date in equipment, sur-
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roundings and system of instruction, as well
as keeping in close touch with the advance-
ment and success of the student. A course in
this institution includes lectures, class instruc-
tion and individual instruction. The new
radio station recently installed and the addi-
tional class rooms are worthy indications of
its success.

All prospective students are invited to call
or write for the new catalog before enrolling.
All requests should be addressed to the Bos-
ton School of Telegraphy, 18 Boylston street,
Boston, Mass.

Small Step-Down Transformers

In the accompanying illustration is shown
one of the line of small, low voltage trans-
formers that has recently been placed on the
market by the Fraasa Engineering Company,
of Norwood (Suburb of Cincinnati), Ohio.

These transformers are designed for step-
ping-down the usual 110 volt alternating cur-
rent to lower voltages which, although still
alternating, will operate all classes of direct
current apparatus.

The design of these transformers is in ac-
cordance with the most approved practice,
properly proportioned to give the highest ef-
ficiency and operating characteristics. The
materials entering into the construction of
these transformers are of the very best—the
magnetic circuit being made of silicon steel
and the windings of enameled wire. The line
includes transformers of 30, 50 and 100 watts
capacity, with taps in steps of 2'4 or 5 volts,
making a wide range of volt'lge avmlablc

By addressing the Fraasa Engincering Com-
pany, prices and further information concern-

A 30-WATT BELL-RINGING TRANSFORMER

ing the construction of these transformers
may be obtained.

A NEW WIRELESS ASSOCIA-
TION

All wireless amateurs residing in
Towa who desire to join a proposed wire-
less association which is now being or-
ganized, are requested to write to Ralph
Batcher, Toledo, Iowa. Any ideas or
suggestions will be greatly appreciated.
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RECENT NOVEL PATENTS

1,091,127. WIRELESS RECELVING APPARATUS. Ros-
rgr R. GoLoTHORP, Hartford, Coun Filed Aug._ 31,
1912, Serial No 717,993. (Cl 250—14.)

1. ln a wireless recelving apparatus a casing, a hollow
tunlog coll fixedly secured within the casing and open at
Loth ends, closures for the ends of said casing and coll,
a condenser amounted en one closure and located within
the coll, a detector, circuit connections and a detector
switch mounted on the other closure and located within
the coll, slides arranged In operative relation to the coil
and movable lougitudinally thereof, supports for sald
slides in electrical connmection therewith, said supports
electrically ing sald d with the detect.
and ground terminals.

1,080,063, TELEPHONE-LOCKING DEVICE Jomn W
_Hazvay, Sunset, Tex. Filed Apr 18, 1918. 8erial No.
762,087, (Cl. 179—189.)

A telephone locking device formed of a strap tormTl
of a alngle strip of metal bent upon itself approximately
centrally of its length and having the bent portion thereof
to provide a loop adapted to embrace the arm of the re-

ceiver fork, the parallel members of said strap being placed
in face to face contact and formed with alining openings
adjacent to the free ends thereof and apaced apart loagi-
tudinally of the atrap, a collar embrac¢ing the limbs of
sald atrap and adapted for sliding movgment thereon to
draw the free ends of the strap toward egch other, a flexi-
ble element passed through an a| in the base of
the telephone and carrying at its lower ¢nd a cross plece

4
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designed to prevent the withdrawal of such flexible ele-
ment, & Unk carried by said flexible element and baving
the free end thergof apertured and adapted to be disposed
between the free extremities of the limbs of sald strap,
the aperture in the end of said link being capable of inter.
changeable registration with the apertures in sald atrap
wheteby the flexible element may be drawn taut, and a
lock adapted to be pdssed through the alining apertures
In the limbs of sald strap and link.

1,090,877 VIBRATING CIRCUIT-BREAKER. PauL M.
RAINEY, West Hoboken, N. J., assignor to Western Elec-
tric Company, New York, N. Y., a Corporation of Illinois.
F118d June 17, 1910 _Serlal No 567,451, (Cl. 171—258.)
1. An interrupter comprising an induction coil, an arma-

belng in the form of a long broad vane anchored at one

end to sald t and ing through and beyond the

PP

fleld of force of said coil, and a circuit including said coil
adapted to be opened and closed by sald armature lo its
movement.
1,080,022,
CaMPBELL, Chelan, Wash.
Tial No. 761,998,

LesTER
Se-

SHOE-SHINER'S CLAMP. FRank
Filed Apr. 18, 1918.

(Cl. 16—88.)

1. In a shoe stand the combination of & foot rest, op-
erating levers baving plvotal connection with the foot
rest and provided with jaws to grip the sole of the shoe
placed in position upon. the foot rest, said jaws being
bodlly adjustable by a swinging movement of the levers
toward and away from the foot rest.

1,090,809. ELECTRIC RAILWAY-SIGNAL. Jornx B.
HowsrL, Leavenworth, Kans, Filed Aug. 30, 1910.
Serial No. 579,758. (Cl. 246—354.) .

1. A sigoal controller for electric trolley rallways, com-
prising, 1o combination withk the trolley wire, a support-
fug wire extending across and above the trolley wire, an
insulating block d on sald supporting wire, a lever
fulcrum mounted on said block, a switch lever pivoted
on sald fulcrum above the trolley wire, said switch lever
having at each end thereof a portion adapted to be ele
vated by the passage of a trolley wheel therebeneath, an’
fnsulated contact device carried by each end of said lever,
each of said devices being adapted to form electrical con-
nection with the trolley wire when depressed, and flexible

ture, a support for sald coll and ar , sald armat

d to sald contact dcvices respectively,
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RECENT NOVEL PATENTS
1,080,892 EXPLOSION GAS TURBINE ~ HEINRICH | 4 gg9 085 ANGLE-FINDER. GUSTAVE WaLLAOE, New

ZoELLY. Zurich, Switzerland. Filed Jan. 6, 1918. Se-
rial No 740,470 (Cl. 60—4.)

1. In an explosion gas turbioe, the combination with a
plston compressor, of a two cycle gas engine for impelllng
sald compressor, the combustion gases of sald engiue ex-
panding during the outward movement of its piston, an
explosion chamber in contl ication with the
cylinder of sald engi il ted to the com-
bustion chamber, a rotor wheel, auxillary means for ex-
peliiug sald combustion gases during the inward stroke of

the piston of the gas engine at an approximately constant
pressure and for causing these gases to flow during the
whole working process through said nozzles at a specd of
the greatest possible uniformity to said rotor wheel

1,089,985. MILK BOTTLE OR JAR PROTECTOR. JoHN
J. TEmAN, Pittsburgh, Pa. Filed May 23, 1918. Serial
No. 769,411, (Cl. 232—41.)

1. A milk bottle protector comprising a staple securely
fastened to a suitable structure, a wire clamping frame
bhaving a lateral extension at ome side thereof provided
with a depending hook portion and terminal end portlons,
each end portion having an eye, and means for locking
the said end portions together.

1,089,807 ELECTRICAL CONTACT. WiLLiax D. CooL-
1068, Schenectady, N. Y., assignor to Geoeral Electric
Company, a Corporation of New York. Original appli-
cation filed Mar. 20, 1912, Serial No. 685,113. Divided
and this application filed Dec. 17, 1012. Serial No.
737.214. (Cl 173-—18))

1. An electrleal make-and-break contact of tungsten.

York, N. Y.

Filed Mar. 22, 1913. Serial No. 758,170.
(Cl. 88—2.2)) .

1. An angle finder comprising a frame adapted to stand
with one of its edgea on a primary support, a mirror hav-
ing divisions representing inches and fractions thereof set
into sald frame, a cord attached at one end to said frame
and adapted to be swung therefrom in front of the alvi-
sions on the mirror, and a sight on the cord co-acting
with_said_divisions.

1,080,983, ELECTRIC LAMP. ELLSWORTH A. Haw-
THOENE, Bridgeport, Conn. Filed June 25, 1913. Se-
rial No. 775,636. (Cl. 240—8.5.)

1. The combination with a battery, of a battery casing,
and means to complete the battery circuit including a
L d on sald casing, and means car-
ried by said member to close the battery circuit and bold
sald member against rotation.

+,090,763 ELECTRIC-BATTERY CELL. Haugy A.
THOMAS, Springfield, Ill. Filed May 17, 1912. Serial
No. 697,948, ° (CL 204—41.)

1. An elcetric hattery including an anode of zinc, bis-
muth, mercury and platioum, a suitable cathode and an
electrolyte including bydrochbloric acid, sulfuric acld, sodi-
um silicute and water. ’
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IN RE THE U. 8. PATENT OFFICE

(Continued from page 602)

to every 1,716 of population; Connec-
ticut, with only 968 patents, leading in
proportion to population with one for
every 1,152 of its citizens. In patents
granted to foreigners, Germany was
first with 1,433; England next with go8
to her credit.

The number of applications filed has
practically doubled within the last gen-
eration, yet this important department
of Government has only the same an-
tiquated quarters, only the same avail-
able or unavailing space of 45 years
ago, now overcrowded out of all pro-
portion to health and comfort, and a
not insignificant or inefficient but
sadly insufficient corps of poorly paid
experts to pass upon the most mo-
mentous business interests of the coun-
try in the embryo state. For instance,
the present examining corps in the
Patent Office is composed of two Law
Examiners, forty-three Principal or
Primary Examiners, and three hundred
and thirty-four Assistant Examiners,
of whom sixty-three are paid $2,400 a
year, seventy-three are paid $2,100 a
year, eighty-eight are paid $1,800 a
vear, and one hundred and ten are paid
$1,500 a year. It will be noted that
there are more Assistant Examiners re-
ceiving only $1,500 a year than the
sum-total of the Law:. Examiners, the
Primary Examiners, and those Assist-
ant Examiners receiving $2,400 a year.
This disproportion of the number in
the lower grades to those in the higher
grades slows down promotions, dis-
courages talent and ambition, and
causes the loss to the Department of
many of the best and most competent
Examiners. The stringent economy
exercised by Congress as regards the
Patent Office is, to say the least,
“penny wise, pound foolish.”

PROVING AN ALIBI

She—George, dear, why do you in-
variably go out on the balcony when I
begin to sing? Does it make you sad,
dear?

IHe—Not exactly that, dear, but I
couldn’t bear the neighbors to accuse me
of wife beating.—Chicago Ledger.

A
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The Trained
Man

Dodges

the

Axe
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This old axe has swung
ping off heads of workers who
You've seen it. You know it's
‘“get their time.” You know that sooner

when the real test of your ability will come.
you dodge it and continue to grow in your position?

since the year one, lop-
haven’t ‘‘made good.”

a fact. You’ve seen men

or later there'll be a day

Will you ‘“get the axe,” or will

4

If you have special training for some well-paid line of work you like, you
can laugh whenever you think of the axe swinging. The International Corre-
spondence Schools will bring special training to you whenever you will, wherever
you may be, whoever you are, whatever your age or schooling, or however han-

dicapped you think you may be.
raising salaries of poorly paid but ambi-
tious men.

Can you read and write? Are you
ambitious? That's all the qualification you
need. If you’re ‘“‘hard up” the I. C. S. will
arrange terms to suit you. If you have ‘only
25 minutes spare time daily that's all the
1. C. S. asks. If you're a slow worker, the
1. C. S. will not hurry you. If you're apt,
the I. C. S. moves at the pace you set. You
wait for nobody. You're not hurried.

Here's another thing: Without charging
you a pennly or placing you under any obli-
gation, the I. C. S. will send you all the facts
regarding its proven ability to help you. All
you have to do to find out is simply mark
and mail the attached coupon today. The
I. C. S. will also send you names of men right
in your own neighborhood who have had their
salaries raised and positions bettered through
I. C. S. help.

Don’t doubt.
ambition to the test by marking and mailing
the coupon NOW,

S o

Don’t delay. Put yourﬂ:
*
*
P

For twenty-one years the 1. C. S. has been

.Q0.0.000QOOOQOOOOOOOOQQQOv -® 0o

[ 4
s INTERNATIONAL CORRESPONDENCE SCHOOLS
L4 Box 992, SCRANTON, PA.
¢ Explain, without further obligation on my part, how 1 can
. quality tor the position betore which 1 mark X.
(4
Py Electrical Engineer Civil Service
° Electric Lighting Supt. Railway Mall Clerk

Electric Car R i Bookk 1
* Electric Wireman Stemography&Typewritiag
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* Architect Show-Card Writing
P Building Contractor Lettering & Sign Painting
° Architectural Draftsman Advertising

Structural Engi Sal
. Concrete Construction Commercisl Illustrating
. Mechanical Engineer Industrial Designing
. Mechanical Draftsman Commercial Law
. Refrigeration Engineer Teacher
. Civil Engineer English Branches

Surveyor Good Engllsk for Every One
e Mine Superintendent Agriculture
L4 Metal Mining Poultry Farming
. Locomotive Fireman &Eng. Plumbing & Steam Fitting
. Stationary Engineer Sheet-Metal Worker
° Textile Manufacturing Navigation Spanish
. Gas Engines Languages French
. Automobile Running Chemist German
.
® Name

Present Occupatiorn ... JE
Street and No

¢ City State
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of Aeronautics, WADING RIVER MFG. CO.
el e 280 WADING RIVER, N. Y.

This Monoplane

IVEN FREE

selling 12--18K. heavy Gold
led Scarf Pins at 25 cts. each.

1d for the pins y. When
sold return $3.00 and we will send the Monoplane free

>y return mail.
LENOX NOVELTY CO., 52 Harrisea Ave., Jersey Oity, M. J.

LEARN TO FLY

Big two-foot Bleriot Monoplane.
Latest model, knocked down, packed
ready for mailing, with blue print and
complete drawings for assembling, with
wheels and propeller.

This Modecl is usually sold by dealers
for $2.00. Boys all over the country
are having barrels of fun with them,
I'or good, wholesome amusement there
is probably no flying device more en-
tertaining and that will afford more fun
for the boys and grown-ups than this
pleasing toy. Guaranteed to fly or
money refunded.

Sent prepaid on receipt of price, $1.00.

Model Flying Machine Company

0I5 Reliance Buitdisg NEW YORK CITY

matism, liver,
bronchial trouble, blood or nervous

kidney or bladder disorder, cstarrh, lung er
ailment

or knife, and after all elss failed.

WESTERN OXYGENATOR COMPANY
BEATRICE, NEBR.
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EFFICIENT AMATEUR
TRANSMITTERS

(Continued from page 627)

This gave a wave of a little less than 230
meters and the radiation was found to be
almost as great as when the coupling was
made close and many more turns in-
cluded.

-Although the set has not been tuned
up this way long enough to give it a
thorough trial, the writer has already
succeeded in reaching a private station
in Little Valley, N. Y.—a distance of 240
miles. Taking into consideration the
size of the antenna and the small power
employed, it would seem that the short
wave is at least the equal of the longer
one and perhaps its superior.

The best equipment for the station that
is to do long distance work on a short
wave length is specified in the following:
I'irst in importance is the aerial. This
should be designed so as to radiate and
receive the largest possible amount of
energy and still have a short natural
wave length. In other words, it should
be high but short. If it is of the flat top
type, it may have several wires, but
should not be more than 8o feet long.
If possible, the station should be under
the center of the aerial and the wires
should be tapped midway from the ends;
the lead-in wires coming down as directly
as possible to the apparatus. The “T”
aerial will collect as much energy as an
aerial of the same size that has the lead-
in from the end, and has the decided ad-
vantage of a shorter natural wave length.
This enables the operator to use more of
his tuning coil in receiving and in the
case of the short waves, such as are used
by private stations, greatly increases the
efficiency.

The same principle holds good in send-
ing, for more inductance and larger con-
denser capacity may be used without ex-
ceeding the wave length limitations.

The “T” aerial also has the advantage
of being less directional. In instances
where the station is situated under the
end of the aerial, however, nothing will
be gained by leading in the latter from
the middle, as the length of the leads
will be so great as to offset any ad-
vantages that might be gained otherwise.
The choice of wire will depend on cir-
cumstances. Any moderate sized wire
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NEW ELECTRIC AUTO LAUNCH LIGHT

A Perfect Light for Autos, Launches and Garages

The illustration eshows the light complete ready for
use.®, The Lamp and Reflector are enclosed in a Fibre
cyclindrical case 3 i incheslong and 1% inches in diameter,
with 8 to 10 feet of cord. The Lamp is protected by a
double strength, imported bullseye, and controlled by a
switch attached to the case which may be used for a
FLASH or CONTINUOUS light. The bulb is for 6 volts
to be used on a 4 or 5 dry cells or 6 volt storage battery
and gives 8 c. p. light. The light may be used for any
purpose where a strong and brilliant illumination is needed
quickly. Absolutely no odors, no smoke and no possible
danger from Gas, Gasoline or Naphtha. Inexpensive to
operate and an absolute necessity to Auto and Launch
owners.

0179 complete with 6v.~ 4c.p. Carbon Bulb
. o18Y ¢ ¢ 6v.- 4c.p. Tungsten Bulb

Send for Catalog PRICE COMPLETE $1.00

THE W. A. FENNER COMPANY

PROVIDENCE, R. L.

When You Need Anything Electrical

A

LARGE ILLUSTRATED CATALOGUE No. 11G WITH 11,000 BARGAINS
SENT FREE. ASK FOR IT.

Independent Electrical Supply Company

H. H. KABAT, President
59 Warren Street New York

When writing, please mention ‘“Modern Electrics and Mechanics.”
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KRICKERBOCKER MFG. CO., 483 215 W. SCHILLER $T., CHICAGS

BRONZITE
THE PERMANENT GREEN PAINT

Use BRONZITE for all exterior
painting because it never fades
and wears longer than other
Greens.

BRONZITE is impervious to
chemical action; atmospheric con-
ditions; resists heat and is non-

COLONIAL WORKS

225-231 Norman Ave., Brookiyn, N. Y.

When writing, please mention “M. E. and M.”

will be strong enough for an aerial of
the length described. Stranded copper
will probably give the best results, but
where this is too expensive or too heavy
for the available supports, single
stranded copper or No. 12 to No. 14
aluminum may be used.

Next to the aerial in importance are
the connections. These should be as
short and direct as possible and especially
for the transmitter, very heavy. Cop-
per strip ¥4-inch wide is none too large.
Als the current only flows on the surface,
the thickness of the strip is of no im-
portance. Another point deserving of
attention is the condenser. The plates
should be immersed in oil or their edges
covered with paraffine or some other in-
sulating compound. Otherwise the brush
discharge may cause a loss of power of
as high as 30 per cent. The condenser
connections should be made with broad
pieces of copper.

One of the leading Government ex-
perts has told the writer that the ordin-
ary helix will ‘give as good results in
every way as the oscillation transformer :
the only advantage of the latter being
the ease with which the proper degree
of coupling may be found. A suitable
helix should be 8 to 10 inches in diameter
and have from 6 to 10 turns of heavy
strip or other conductor.

Finally, the right wave must be found
and the set brought into resonance. It
is hardly possible to do this without a
hot-wire meter and a wave meter. In
fact, one great advantage of forming a
wireless club is that the club may own
these instruments and all the members
tune up with little expense to each indi-
vidual.

To tune your set, first disconnect the
aerial and ground, and adjust clips on the
helix till the wave meter indicates the
desired wave, then connect the aerial and
ground. Vary the number of turns of
the helix in the circuit till the hot-wire
meter shows the maximum radiation. Tt
may now be found, however, that the
radiated energy is divided between two
wave lengths. This indicates that the
coupling is too close and the two aerial
and ground clips must be moved—still
keeping the same number of turns be-
tween them—away from the primary
connections till the wave meter shows
that the two waves have merged into one.
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Have you o dign ke this en yowr doer?

PIEASE KNOEK.

clL 00T OF ORDER

/ The chances are that’
the bell is O.K., but you are simply
havias BATTERY TROUBLE-AGAIN!

A Viking
Bell Ringer

of
deo

GET A VIKING TOY TRANSFORMER

fer your boy—useful and instructive. Full inferma-
T request. ADDRESS DEPT. C-

Viking Electric Company, Inc.
182

Chambers
Street

New York, N.Y,

<
Low Voltage
Transformers

Highest efficiency
and durability

“ch opont.lueburinludmdmu-
Work successfully on 110 to 125

wvolts.
Sp-&lBoﬂTm(urhm:doubeﬂn.mmmhdu

L P lower :

ciroular.

S., Pittsburg, Pa.
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, m-m today {».{:'o: ‘:::‘?;?uu

0. {:’GOETTMANN. Manufacturer
East Ohio St.

IT'S 0UT!

BULLETIN SC141

Gavm details of construction and
FRAAbA TYPE *SC”

TRANSFO RMERS

in capacities of 30, 50, and 100 watts.
S«onduy volta; 15 and 25 with
g or 5 volts. lllusj

from steel case.

Send 2 cent stamp for your copy of BULLETIN
SC141 glvlng further detalls. "

Fraasa Engineering Company, s oisCicst.

e
The First Necessity

for successful
Wireless Tel-

egraphy is an
efficient in-
strument.

Therdarsen
Wirsless
Transformors

Thordarson Elec. Mfg. Co.

509 South Jefferson Street, Chicago

1 . |

$220 §2-2

CAMPBELL ELECTRIC CO.
LYNN, MASS.

Enclosed find $2.00 for which send “SAMPLE"
BELL TRANSFORMER, to ring one or two bells
at a time, operate door openers, etc., from the
alternating electric light circuit of-—Volts—Cycles.

NAME
ADDRESS

When writing, please mention

“Modern Electrics and Mecchanics,”
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INCH

110 volts

FAN
A.C.orD.C. .

Deltvered

Best finish in black enamel and nickel plate on brass,
ALWAYS SATISFACTORY
MONEY BACK IF WANTED

. 75-cent silk cord and plug included if dealer’s name
1s given, Battery Faas
Wet Toys—Asy Voltags
Fome s

T (§ rle 172 Summ
Uj“ Q anr.\ur:‘\( Boston e

TRANSFORMERS
FOR BELLS AND TOYS

Lowest Prices Highest Bffiotenocy

Most libera discounts to dealers. Write for circular-

BRAD-DAR ELECTRIC CO.
408 Bosart Ave. Indianapolis, Ind.

tbat anyone can undersiend
8 Catalogues of Books. Post Cards, Tricks and Kovelties for 2¢
stamp. THE BAILEY CO. 131 Maple St., Napamesh, N. Y.

BOY ELECTRICS
The KNAPP LEADER—The Best

should ask fo{nm-leu: full lin ¢ line
motors and dactricnll:gvelﬁe. fn: o= muen.“'

Ksapp Eloctric & Noveity Co. "/ et Siat st

WE CARRY A STOCK OF
KNAPP GOODS

LEVY ELECTRIC CO.
530 Market Street - San Francisce, Calif

When writing, please mention “M. E. and M.”

Vol. 28. No. s.

In doing this the radiation will fall some-
what, but as all the energy will be in one
wave the range of the station will prob-
ably be increased.

‘The writer has found that little de-
pendence can be placed in the size of the
spark in the aerial switch for indicating
when a set is properly tuned. The hot-
wire meter is the only accurate indica-
tion to go by. Nor does the fact that
you are not heard as loud by other sta-
tions, when tuned to 200 meters, neces-
sarily indicate that your efficiency has
been decreased. It is often caused by
the fact that the distant station is using
a long aerial which can not be brought
into proper resonance with a 200-meter
wave. In this case the receiving station
should use a variable condenser in series
with the ground or aerial, or, better still,
a shorter aerial.

The short aerial will bring in the sta-
tions using long waves almost as well as
a longer antenna, while the short wave
stations can be received a great deal bet-
ter. And it should be borne in mind that
the stations using short waves are in the
vast majority.

RADIO APPARATUS ADJUSTMENT
RECORD

The Department of Commerce, Bu-
reau of Navigation, has recently issued
IForm 776, which is to be filled in by radio
inspectors and posted in all wireless sta-
tions, thus identifying the equipment
licensed as well as the lawful adjust-
ments of the station. This record is
quite complete and covers all the data
regarding the transmitting outfit. On its
reverse side there are nine diagrams de-
picting how different forms of helices
and oscillation transformers as well as
the degree of coupling should be drawn.
On the front of the record there are sev-
eral cross-ruled spaces in which the in-
spector draws in the connections used on
the coupler or oscillation transformer for
various wave lengths.

This record is exceedingly useful for
it furnishes the operator with all the
necessary information concerning his
transmitting set. At all times he can
determine whether the set is being op-
erated according to the law, and can also
make adjustments for different wave
lengths if necessary.
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The Interchangeable Platen
as one Feature of the

Victor Typewriter

ILLUSTRATES the wonderful elasticity of Victor service.

Suppose you want to get off a rush letter—a telegram—
a communication that must make special connections. Your
stenographer has some half completed statement and a half a
dozen carbon copies in the machine; to move it means
hopeless disarrangement.

The Advantage of the Interchangeable Platen

If you have an additional platen, the platen in the machine can
be removed in a “jiffy,” the other one substituted, and the “rush”
work ““‘goes ahead” on the “clean” machine.

This completed, the other is replaced with the previous work
carbons and statement intact, just as before.

Aside from this the Victor has many other features not found
in any other machine.

Speed, Ribbon Economy, Dependc
bility, Improved Escapement, Qualit
of work, are a few of these.

A five minute demonstration wi
convince you.

Victor Typewriter
Company
NEW YORK

657

When writing, please mention “Modern Elcctrics and Mechanics.”
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“Everyday Law”
By F. H. Bacon, A. B.

contains the very knowledge you want and
need—picked out—stated in simple, easily under-
stood language—covering all important subjects—
complete—accurate—outlined—indexed—compressed
into a little book of only 190 pages—so that you
can rcad it in the street car or anywhere—the
monst wonderful example of efiicient
book compilation ever published. Con-
tains special chapter on ‘“Patent Law.”

SPECIAL INTRODUCTORY PRICE, $1.00

Don’t be handicanped or embarrassed any longer
by lack of legal knowledge. Write for youar
copy today.

Modern Publiehing Co.

2 Union Square New York

in all its branches is simply explained in Homans’
“ABC of the Telephone.” If you are interested
in _Electricity—whether in the capacity of a
student, engincer, clectrician or even layman—
yvou should include this work in your library. It
covers every phase of telephony from its incep-
tion to the latest practices of the present day.

~TELEPHONY-

ABC OF THE
TELEPHONE

By JAMES E. HOMANS. A. M.

This book contains 346 pages and 268 illustra-
tions. A complete index permits of readily lo-
cating any particular topic immediately. Among
the subjects discussed in this work are: Tele-
phone .-‘\lgparams and Its Operation; A Study of
Sound; Principles of Electrigity; Electrical Units;
History of the Telephone; Development of the
Telephone Receciver; The Carbon Transmitter;
Circuits for Telephones; the Switch Hook and
Its Functions; The Switchboard and_ Central Sta-
tion Equipment; Operation of Switchboards;
Private Telephone Lines; Telephone Lihe Con-
struction, etc., etc. Price, $1.00 postpaid.

MODERN PUBLISHING CO.
& Union Square NEW YORK

When writing, please mention “M. E. and M.”
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OHIO VALLEY RADIO ASSO-
CIATION

The Ohio Valley Radio Association
was organized on [ebruary 1, 1914, at
Cincinnati, Ohio. This organization
was formed with the intentions of pro-
moting a more general interest in
wireless and to establish relay sta-
tions. The idea of establishing this
chain of stations is to avert the isola-
tion of large cities during floods or
other disasters that have occurred in
the past in the Ohio Valley and ad-
joining territory.

The officers of this club are: J. H.
Flynn, Jr., president; L. K. Burkhart,
vice-president; T. H. Kroeger, treas-
urer; Ira S. Holden, corresponding
secretary, and E. W. Reuter, recording
secretary.

There are 8 members at present,
although the club has held but four
meetings. The meetings are held in
the Ohio Mechanics Institute, a well-
known Cincinnati school.

The association and its officers are
very progressive, having already es
tablished a system of stations through
which a message could be relayed to
the Pacific Ocean in case of absolute
necessity. One of the members, Mr.
Kroeger, who has one of the finest
amateur stations in the State, has al-
ready transmitted to Montreal, Can-
ada. Ie only employs a V5 kw. trans-
former, but has a transmitting range
very seldom covered with less than twice
that power.

The association will be pleased to
hear from other organizations who de-
sire to hecome a part of the relay svs-
tem. Anyonc desiring further par-
ticulars concerning this association
should write to E. W. Reuter, 34 East
Sixth street, Cincinnati, Ohio.

MONEY WASTED

With a weary sigh she tossed the mag-
azine aside.

“What is the matter, dear?” her hus-
band asked.

“I've read nearly every story in this
thing,” she said, “and I haven’t found
a linc that T should not wish my daughter
to see, if I had one. It’s 15 cents
wasted.”—Chicago Record-Herald.
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SEND ME $10. IF YOU DARE!

Other electrical and mechanical workers and artisans in varous crafts have done so;
\Yhy not you? Here's the proposition: I own outright, free and clear, with perfect
titles, several thousand acres of well-located land possessing productive soil in the
bo_lt part of the Famous Fruit Belt of Western Michigan. This I will sell you at
prices of $20 to $30 per acre, according to location, on terms as easy as $10 down
and $5 to $10 per month, with the understanding written right in the agreement
that, you have till Dec. 1st, 1914, in which to inspect the lands l.uloct for you,

else out of

to hold if it does not sell.

printed matter and map.
Address:

and, if, after inspection, you want neither my selection nor an

on receipt of your name and address.

several thousand acres to make your own selection from, THAT ALL MONEY PAID
ON THE PURCHASE PRICE WILL BE REFUNDED.
offer which means what it says: YOUR MONEY BACK IF YOU WANT IT. If you
do not want the land, someone else will recognize the splendid chance offered to get a
fine farm home at a profit. Every year the price advances and it is good enough for me

There are no strings tied to this

1 have accurate and comprehensive descriptive matter which will be sent you free
I will treat you liberally as well as honor-
ably—in proof of which I have not foreclosed a mortgage nor dispossessed a pur-
chaser in 16 years, the length of time I have been in this work. Write today for

FRANK A. THOMAS

Resident Manager for S. S. THORPE

CADILLAC, MICHIGAN

WHY buy at manufacturers’
prices when you can buy at
your own price.
Don't buy before
STOP have seenyour cut r’:t:
prices on all makes of typewriter.

Underwood, Olivers, L. C. Smiths, R
" Royals, 'Smith Premi

Models, Railways and Locomotives

Edited by Henry Greenly
The only paper in the world solely devoted to mechanical models
Send 5 cents for specimen copy to
MOBEL RAILWAYS PRESS. Noston Read, WATFORD, ENGLAND
Subscription One Dollar per annum
American Agents, Spon & Chamberlain, 123 G. Liberty St., NewYork

ers and other m. y
some as low as $10. Every one PERFECT an
GUARANTEED 2 years.

Write today. Don't delay.
Owur free trial offer will snteves/ you.
All-Makes Typewriter Exchange Co.
155 N. Clark St. Chicago, Il

British Readers

may obtain Copies of this Magazine
from Messrs, Markes & Co., Para House,
Derby, England. Annual subscription, 8/-.

WRITE FOR INTRODUCTORY PRICE

ON THIS NEW ELECTRICIAN’S MODEL

deduct 5 per cent.

HFERE IS THF PROPOSITION: We want no money in advance—simply your permis-
sion to ship the typewriter for trial. Take it to your office or home and use it for ten
days, exactly the same as though it was your own preperty—compare it with any, or all
other typewriters with which you are famillar—ask your friends their opinion of it. After
ten days if the typewriter is not entirely satisfactory—and we will ask you no questions
why- you can send it back at our expense and the deal will be closed. If purchased, you
can send us a small amount—whatever you can spare—at the end of the ten days' trial
and then a few dollars monthly until paid in full. If you wish to pay all cash you can
Did you ever have a fairer proposition made to you—oan you even ask
for a falrer one? Look at the illustration of our New Fox Visible Typewriter, Model No.
24, and compare it with any other typewriter you have seen or used.

Write for catalog and special introductory offer and

mention Modern Electrics & Mechanics.

7304-7334 Front Ave., Grand R.Eldl. Mich.

From Modern Electrics & Mechanics for May, "14

FOX TYPEWRITER COMPANY | Name ......oooooiiiiiiiiiiiiiiiiinn,

When writing, please mention ‘“Modern Electrics and Mechanics,”
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BOOK REVIEWS

Any book reviewed in these columns may be secured through
our Book Department.

The New Philosophy

In a rather voluminous work, Calvin Sam-
nel Page has covered the theories of modern
philosophy in an interesting and thorough
manner. This work is not an elaboration ot
the older hypotheses, but is an explanation of
the new theories offered for physical phe-
nomena.

Electricity, gravitation, repulsion and the
new atomic element Rex are explained for the
first time. Explanations are also offered for
sound, heat, light, cohesion, magnetism, at-
mosphere, astronomy and nervous force. The
theories offered for various phenomena are
indeed startling if compared to the older ones
that have grown so familiar to us, yet are
evidently justified by very convincing reason-
ing.

This work should be read by those who are
interested in learning more about this world
in which we live and the remarkable phenom-
ena which surround us and apparently—until
the appearance of this work, at least—have
baffled any attempts at analyzing them.

*The New Philosophy, by Calvin Samuel Page.
Published by the Science Publishing Company, Chi-
cago, Il “ontains 800 pages. Substantially bound
in cloth. Price, $3.50.

Popular Science Books

Four popular little volumes now constitute
the Arts and Science series. Briefly, these
are as follows:

No. 1.—“Amateur’s Wireless Handy Book,”
containing a list of ship and land stations as
well as the licensed amateur stations at the
present time. It also has a table of the ab-
breviations adopted by the International Ra-
diotelegraphic Convention, abbreviations ipr
general use, the Morse and Continental Cniles
as weil as a Learner’s chart, and 17 pages of
hook-ups for both receiving and sending out-
fits. These hook-ups are quite complcic and
cover almost any combination of instrumecnts.
Two pages are devoted to outline wiring
plans, which the amateur can fill in and mark
the date when such a hook-up was employed.

No. 2—“Model Flying Machines” is a work
devoted to the construction of model aero-
planes. The construction of the various parts
as well as different models is covered at
length.

No. 3—"“Lessons in Wireless Telegraphy,”
as its namc implics. coustitutes a series of
lessons in wireless telegraphy, beginning with
the principles of magnetism and electricity,
and covering cach piece of apparatus in turn
employed in radin communication. Tt is a
most commendable book for a beginner n
wireless, for it explains many points that may
be somewhat vague to him.

No. 4—“The Operation of Wireless Tele-

graph Apparatus” is intended for the wireless
amateur who desires to obtain the maximum
efficiency from his apparatus. It furnishes a
mass of information rclating to the various
instruments. This work is also recommendcd
to the wireless beginner.

The above books of the Arts and Sciences series
contain from 60 to 75 pages cach. They are well
illustrated throughout with attractive views and dia-
rams. The_series is publishecd by Cole & Morgan,

ew York, N. Price of each work. paper cov-
ered, $0.265.

Practical Mathematics

One does not have to be intimately acquaint-
ed with electricity to immediately realize that
mathcmatics play an important réle in the
work of the electrical engineer. In fact, even
the electrician who lacks a fundamental knowl-
edge of electrical calculation is very seriously
handicapped in his daily work.

It is with a view to furnishing the electri-
cian and the practical electrical engineer with
a foundstion in the mathematics encoun-
tered in electrical work that the authors have
prepared the work entitled “Practical Mathe-
matics for the Engineer and Electrician.” *
The book is not a course in elementary arith-
metic, for the reader is expected to have a
grounding in the subject beforehand. It is a
handy reference volume in which the mathe-
matics encountercd in electrical work are cov-
ered in the simplest and most explicit man-
ner.

The work can be recommended without
hesitation to the engincer, electrician, student
or anyone elsc interested in electricity. T.hc
ground which it covers is unique, for the in-
formation could not be secured in any single
volume on electrical engineering. Perhaps
several works would have to be referred to in
order that the desired formulz be located, only
to find then that these were too difficult to
understand.

* Practical Mathematics for the Engincer and Elec-
trician, by Flmer E. Burns and Joseph G. Branch.
Published_ by The Joseph G. Branch Publishing Co..
Chicago, TlI. Contains 143 pages and many illustra.
tions and tables. Cloth bound. Price, $1.00

Attractive Furniture Design

Under the title of “Furniture Design for
Schools and Shops,” a companion volume
to “Problems in Furniture Making” has been
published.  Although the latter volume has
well served its purpose as an instruction book
on the making of furniture, it failed to bring
forth any initiative that might be possessed by
the builder. Since originality and initiative
are two of the qualities that furniture building
should serve to develop in students, it follows
that if the instructions and designs are fol-
lowed concisely, the work has partially failed
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Mechanics’: Tables;formulas; measurements; belting; me-
chanical powers; hydromechanics; specific vity ; strength
of materials; shafting; boiler design; care of boilers; power of
boilers; chimneys; exhaust heating; machine design; machine
tools; slide valve; pulleys; horsepower; cylinders and steam
chests; pistons; gearing; dynamos and motors; batteries;
transit surveying; curves; radii and deflections; earthwork;
trackwork; etc. Contains 330 pages and 174 1illustrations.

Electrical Engineers’: Tables; chemistry; mechanics;
electricity; electrical units, symbols and quantities; physical
and electrical properties of metals and alloys; wire gauges;
magnetism; dynamos and motors; armature winding; electri-
cal batteries; alternating current apparatus; alternators;
transformers; wattmeters; transmission ; electric lamps; wiring;
electric heating and welding; electromagnets; controllers;car
wiring; etc. tains 414 pages and 238 illustrations. e

Chemists’: Definitions and fund tal laws; atomic
weights; pressure; volume and temperature of gases; weights
and measures; specific gravity; hydrochloric-acid, nitric-acid,
and sulphuric-acid solutions; solubilities of chemical com-
pounds; heat measurement; qualitative analysis; special tests
of acids; general table for analysis; classification of rare
metals; the spectroscope; nitrogen; blowpiping; determina-
tion of gold and silver ores; methods of assaying; compomtioré
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Hand-

22 ions

of Practical
Information

HEN the boss asks a puzzling ques-
tion—when an unusual piece of

work comes along—THEN it pays
to be able to put your finger on the exact
rule, formula, or bit of information that
holds the key to the situation. For it’s
at these critical moments that the boss
finds out who is “onto his job’—who is
in line for promotion.

No books in existence contain as much
information in so small space as these
1.C.S. Handbooks. One book is devoted
to each trade or profession. They contain
all the rules, formulas, and other data that
you've got to have right off the bat. They
are thoroughly indexed—any desired infor-
mation can be located instantly. They have
been compiled from the ‘“Easy to Learn,
Remember, and Apply Home-Study Courses’
of the International Correspondence Schools.
Every fact and formula is clearly stated.
They are indispensable helps to quicker
and better work. Bound in silk cloth
they retail regularly for $1.25 each.

Special Offer K

of alloys; tables; antidotes of poisons, etc.
pages and 11 illustrations.

Other Handhooks Now Ready
Automobile Plumbers and Pitters’
Air Brake uuiuyuuun's
Civil Engineer’s Parmers
Steam Engineer’s lextile Worker's
Telegraph and B Mgn‘s

Telephone Engineers’ Bookkeeper's
Mariners’ Stenographers and Corres.
Coal Miner's Salesman'’s
Concrete Engineer's Advertiser's s
Building Trades Window Trimmer's

International Texthook Co.
Box 992, Scranton, Pa.

Q"
For a limited time we will sell S
these regular $1.25 Handbooks, © o
durably b d in silk cloth 6‘9 (&
in & convenient pocket size, =) & g

at a price for each Hand-
book of only—

0000000000000 00000000000000000

."0...000000000000000000..0.0.

When writing, please mention “Modern Electrics and Mechanics.”
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WIRELESS

LEARN TELEGRAPHY

The demand for petent men is increasing daily
in the wireless field. We prepare students both
male and female to take the government exami-
nation in the shortest possible time. Our students
are with the Telefunken and Marconi Wireless
Companies. Call or write at your ecarliest con-
venience for circular,

DAY AND EVENING CLASSES

BARRETT'S WIRELESS SCHOOL

CENTRAL UNION GAS CO. BUILDING
519-27 Courtlandt Ave.
Tel. 1107 Melrose. New York City.

LEARN TELEGRAPHY FREE

. Our ocourse costs you nothing.
Write to-day for fres beskist eomtaining full dstafs.

BROOKLYN TELEGRAPH SCHOOL
W.U. Telegraph B'ld’'g. 313 Fulton St., Brooklyn, N. Y
Largest Telegraph School in the U. S.

~

The Omnigraph Automatic Transmi
with standard and sounder. Sentctle: ;g:bi;g

graph messages at an expert oper-
ator would. Five uyYe- § u ,‘.c'i&.l:r free, ¢

ot M. G, 3% Gk 3, o Yo

Learn Wireless, Railroad, and commercial telegraphy; classes
dayand evening; latest wireless apparatus used; pupils receive
wireless messages from ships and stations many miles away.
Writs or call for descriptive matter, terms and bulletin
giving positions beld by our graduates.

The PAINE Uptown BUSINESS SCHOOL
Box A’ 1931 Broadway, near 65th St., New York City

$16 LONG DISTANCE WIRELESS $16

- Comsists of 13} In. spark coil-

Recaires 2500 miles Spark Gap with % In. fluted zinc
Sends 12 te 20 miles ends. Our sbarp tuning 8 slide
tuner 13 in. lomg wound with 40
feet of silk covered wire. Tubu-
lar fixed condeuser, Buszer tester
with key that tells iIf your detec-
tor is working. Our ‘Don’t Jar
. Oal’" detecter.

large eapaci

helix. 12 flat
plate seeond-
ary condenser.
Guaranteed
1000 ohm
double pole re-
ceiver, feather
light hea :-

8 insulator
and diagram

Send stamp for Bulletin ‘‘G’* of wounderful values.

Nichols Electric Co., 35 Frankfort St., New York

hen writing, please mention “M. E. and M.”

Vol. 28. No. 5:

—in that sense at least. It was to overcome
this danger that the author of “Problems in
Furniture Making” prepared his latest work,*
which emphasizes the necessity of using one’s
own ideas.

“Furniture Design for Schools and Shops”
opens with an explanation of the principles of
furniture design, followed by many pages of
attractive plates and explanations on the treat-
ment of different pieces of furniture. Each
piece is illustrated in a variety of designs,
showing how simple changes serve to alter the
general appearance of furniture.

This work is certainly instructive for any-
one interested in furniture making. It is at-
tractively illustrated and in every way quite
up to the usual high standard of the Manual
Arts Press publications.

* Furniture Design ior Schools and Shops, by Fred.
D. Cranshaw. Published by the Manual Arts Press,
Peoria, Ill. This work, a companion volume to “Prob-
lems in Furniture Makm&." contains 127 pages and
is profusely illustrated. loth bound. Pnice, $1.00.

Illumination and Artificial Lighting

A most interesting reference work has been
published on the subject of illumination under
the title of “The Elementary Principles of II-
lumination and Artificial Lighting.” *

To say the least, the work is certainly thor-
ough in its treatment of the subject. It has
been primarily intended for ‘engineers and
students, but it will be found equally valuable
to anyone interested in the subject of illumi-
nation. A few of the topics discussed are:
The Nature of Light; Units and Standards,
and the Laws of Illumination; The Methods
and Apparatus Used in Measuring Illumina-
tion; Illumination Calculations; Reflectors,
Globes and Shades; Indoor and Outdoor Il-
lumination; the Properties of Illuminants:
and the Mathematics of Illumination and
Formule. While all the necessary formulze
have been included in the work, they have
been rendered as simple as possible.

Illumination is daily becoming a more im-
portant factor and no technical library can
afford to be without a copy of this excellent
work on that subject.

*The Elementary Principles of Illumination and
Aﬂign'al Lighting, ;)X Arthur Blok, B. Sc. Published
by Scott, Greenwood & Son, Ludgate, London, Eng-
land. Contains 248 pages and 126 illustrations.
Leather bound. Price, $1.25,

Furnace Efficiency

The seventh edition of the work entitled
“How to Build Up Furnace Efficiency” * has
just been published. It has been considerably
enlarged and revised over the previous edi-
tions.

This work fills an important niche in pres-
ent day technical literature, for here is a prac-
tical reference book on a subject that is all-
important in these times of high efficiency.
It is a well-known fact that the largest de-
gree of inefficiency in a power house or steam
plant is in the boiler room, and it was with
a view of improving these conditions that the
author prepared “How to Build Up Furnace
Efficiency.”

The work is divided irto, five)parts, viz.:
Why Your Fuel is Wasted, How Your Fuel is
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THE BEST EUVENING COURSE IN WIRELESS IN NEW YORK
If you live"nurby and wish to hold your present position, while studying at might. Complete

for a government license—under a Marceni
Day Courses im ouunl and Conastruectiom
Bvening Courses im eering, Operating, and Drafting
Spaaish for er.tor-
New class in Buiu

Y.™M.C. A. TELEGRAPH SCHOOL, 148 hot 86th 8t., New York

. At the ONLY School in New E d
Learn ereless s;eaafizmg in wu?n’mn'rel‘:gr:gg

Our instructors have seen SERVICE with the U. S. Government, Fessenden
and Marconi Wireless Tel. Companies. Therefore we assure you of a
PRACTICAL day or evening course. Full information promptly given
upon request. DON’T FORGET our special summer course.

EASTERN RADIO INSTITUTE, 839A Beyisten Strest, BOSTON, MASS,

" SEE THE
WORLD

Our Operaters are with the

MARCONI WIRELESS COMPANY
UNITED FRUIT COMPANY
U. 8. GOVERNMENT

Wireless, Railroad and Commer-
clal telegraphy. Day and Even-
ing. Low monthly rates.

PHILABELPBIA SCHOSL OF WIRELESS TELEGRAPNY
10 FLOOR, PARKWAY DUILOWS
pR0AD and CRERRY STREFTS PRLARELPRA. PA.

TELEGRAPHY

Classes now forming for March 20th in
WIRELESS- RAILROAD-COMMERCIAL
Lowest terms in New England, best instruction.
All graduates are assisted to positions. Ideal loca-
tion, classes conducted under ideal conditions.
Call, write or telephone for further information to

NEW ENGLAND SCHOOL OF TELEGRAPHY

32 Warren Street, Roxbury District
BOSTON, MASS.
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.loh llo nent elass — beginning now. Write at
fer full information and rates. Du’tdohy

MARCONI WIRELESS TELEGRAPH SCROOL OF INSTRUCTION, *478 FROJFRCT Ave.

Send 10 Cents in Stamps for Sample Copy | AT I ASTY 4 rerrect suiper

Monthly Amertea3 FIrSt || Does not wear your coll, as the contact peint can be Nfted off
#/.00 per Voor CyrelecarJournal tt!lnomwhnn:‘mu M“mmndmu-

Tm ' |CFM l Irgbrtm Masses na:ﬂ”:?a?’h&'&“ﬂ;‘tilll lu::"'-m sensl-
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f'ar’jon{_el Ve plgz b-s A _J?g; %’q‘c r):ts JOHN V. PURSSELL, Tonnallytown Station, Washisgton, 8. C

If You Will Take Adva Advantage of This Right Away

intermsted in oa ‘engines, ENERGY, yhich it the, livelient and ofiest (g cose
en for one we sen ree &

T Gasiile, Frginens " CAS TENERGY covers the Stationary, Portable, Automobile,

Muhe.Auomuﬁc.mdProducerﬁddninanythnnooMmdm uu-dlm:.
in postage or curreney and we will enter your subscription for a year and mail you gratis

copy of the above menationed book.

ENERGY CO., 22 Murray St, NEW YORK CITY

When writing, please mention “Modern Electrics and Mechanics.”



664

RAILROAD
COMMERCIAL

WIRELES
TELEGRAPHY

Classes form monthly, open all summer.
The Oldest and Largest School in the East.
Write for Catalogue. Special Summer Rate,

per month.

“You Know Us—Let Us Know Yeu”

Correspondence Courses

BOSTON SCHOOL OF TELEGRAPNY
18 Boylston Street BOSTON, MASS.
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Wasted, How to “Spot” Your Fuel Wastes,
How to Stop Your Fuel Wastes, and How
to Keep the Wastes Stopped.

Space forbids us to do justice to a review
of this little volume, for there are many
praiseworthy points about it that could be
mentioned. It is written in a style quite out
of the ordinary and one cannot fail to enjoy
the author’s unconventional frankness—a fea-
ture so seldom found in technical works.

This little book should be in the possession
of everyone having supervision over steam
plants of any description, for it will enable
them to effect savings in fuel and other direc-
tions.

*How to Build Up Furnace Efficiency, by Jos. W.
Hays. Published by Jos. W. Hays, flpgers Park,
Ch I1l.  Contains 126 es and is profusely

THERE IS STILL TIME

to secure a_ cloth-bound copy of “THE WIRE-
LESS TELEPHONE.” c’ have only a few
copies left and the first orders will be given the
g;;;er:?cc. If you wish a durable, cloth-bound

THE WIRELESS TELEPHONE

{ou should send in your order immediately. This

ook is the same as the parer-covered edition,
containing 78 pages and 52 illustrations. It is a
very complete work on the subject of Wireless
Telephony, and gives practical instructions on
the making of such aprautus. Remember, there
are only a few copies left. Price, while the
supply lasts, 50c. postpaid.

MODERN PUB. CO. ¥ra°3 3w

yummSend No Moneyssm

You liKe to do things—
maKe things,don’t you?
Surely you will want

'EXPERIMENTS

By Philip E. Edelman ($1.50)

—the new book that takes you into the very inside
of experimenting—the ful thods—the most
spectacular physical and chemical effects. ‘“Home Elec-
tric Welding” and “Making a Modern Wireless Out-
fit” are but two of the many subjects —
presented.  Then there are working ,’-
giéx;e‘at.:m ln% dpnbctical “bow to cﬂo » sl.oo
i a~—aneede Yy every practi

worker. ’ offer

Ec._sy to understand and apply, re- " (Mail today
quiring no expensive equipment; and save 33%
:hho“bo o:u. i;teresting and new, per cent.)

is 1 be indi bl
this book will be indispensable 7 . may € cismm
And there’s not one reason why J [T°%

you shoulda’t have it. Sead no
money—merely sign the coupon & Sir: You may send me
saylng you want the ou » & copy ‘‘Experi-
save 14d. and won't be d| ready.
pointed. Get In on this now S I am to bemefit by your
—tomorrow will be too lats.

'
Philip E Edelman, , . 5™ * >~
Wiaseapells, Mis. ¥}

Name......ocoonvenveennannne.

Publisher of “Experi- Y
msntal Wireless &‘3 AdAress..........ccenieecenanas
tlons, 31.60MM,I (Please write elearly.)

When writing, please mention “M. E. and M.”

illustrated. Paper covered. rice, $1.00.

CANADIAN CENTRAL WIRE-
LESS CLUB
At the annual business meeting of
the Canadian Central Wireless Club

.the following officers were elected: H.

E. Mott, president; Alex. Polson, vice-
president; E. A. Dunn, secretary and
treasurer; Suite I, Braemor Court, 472
Balmoral street, Winnipeg, Man.

At the meeting the receiving set
which the club has recently installed
was put in operation for the first time.
For the few weeks that it has now
been in operation excellent results
have been obtained in long distance re-
ception. The aerial for this set is 130
feet high at one end and 120 at the
other. It is composed of four copper
wires 100 feet long.

At the present time only a 2-inch
coil is being used for city work, but
a high-powered transmitting apparatus
is to be installed during the coming
year.

All the members have certain nights
each month in which to receive on the
high aerial that the club possesses, as
well as the use of the up-to-date instru-
ments.

All those interested in wireless te-
legraphy in Western Canada are in-
vited to join. All communications should
be addressed to the secretary, and those
living in the City of Winnipeg can call
up Sherbrooke 3496 on the telephone.

When a man wishes to depreciate an-
other man he attacks his intelligence; he
calls him a rool or an idiot. But when a
woman attacks a woman, she always goes
for her face.
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BRANDES’

= “Superior”’

WIRELESS RECEIVERS

Designed especially for AMATEUR WORK.
Extremely sensitive and permanent in adjust-
ment. Sturdy enough to stand hardest usage,

at the lowest price for any high class headset.

Complete with German silver headbands and
six foot green cord, wound to 2000 ohms, FIVE
DOLLARS.

Send stamp for pamphlet describing all types.

C. BRANDES, Inc., 3 Liberty St., N. Y.

Wireless Receiver Specialist

Pacific Coast—Aylsworth Agencies, 149 New Mont St.,, San Fi
AGENTS Chicuo—thz:" Elec. & hﬁ: Co.. 713 e'. D::r ':r:e ? raacisco.
Australis—G. C. Hamilton, Ltd.,, 177 Elizabeth St., Sydney, N. S. W.

1200 Voit Transformer for $9.

00 Turns of Wire on This Transformer

ustomer writes:-

“ The best amateurs in Detroit are
your transformers. That’s why I am order-
e.

Hundreds of other users have
proved that the only way to get
efficient results with the small con-
densers required by the Government
is to use High Voltage Packard
Transformers.

We have done ‘all the difficult work and the transformer comes to you
ready to mount in the case with complete instructions.

This is almost a % kw. transformer, for it can be safely used with 4
amperes in the Primary. It has Silicon Steel Cores, Vaccuum Treated Coils, 4
changes of power and requires no external control.

Transformer only $9. Insulators, Cable and Safety Spcrk Gap, $1.

Best send $10. fo The Packard Electric Company

complete equipment. WARREN, OHIO

When writing, please mention ‘“Modern Electrics and Mechanics.”
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A WIRELESS TELEPHONE FOR THE
AMATEUR

By E. M. N:elsen

E transmission of articulate speech

without wires has for many years
held the attention of the leading scien-
tists of the world. Of the numerous
systems described in the scientific press
few are adaptable to the wireless ex-
perimenter. The following is a descrip-
tion of a very simple and inexpensive
wireless telephone that can be made by
those owning a wireless station.

If we produce a rapid train of almost
undamped oscillations separated by an
interval of time very small in compari-
son with the duration of each group, by
varying from instant to instant the ener-
gy of a wave in accordance with the
variations of air pressure acting against

cotton-covered copper wire over a core
of soft iron wire. Current passes
through choke coils to primary C of any
sized transformer, thence by induction
to secondary D. Shunted across the sec-
ondary is a micrometer carbon gap E.
One terminal of the gap may be water
cooled, as shown by the tub of water F.
Leads are taken from this gap to con-
densers GG?, each made of four plates
of 1ox1o glass. One terminal of the
condenser G! connects with a transmit-
ter of any make M, then through the
transmitter and primary of an oscillation
transformer to the other condenser ter-
minal G. The transmitter can bhe put
in the aerial lead, ground, or as a shunt
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a transmitter diaphragm a transference
of such energy variations is effected be-
tween two stations. The voice current
waves superimposed on the transmitting
wave will actuate a receiving device,
such as is used in all wireless stations,
in accordance with the spoken words at
the sending station.

Earl Hanson and Professor Twining,
of Los Angeles, have successfully used
the system they devised, and numerous
stations in Southern California have
been using the system with the connec-
tions shown in the accompanying dia-
gram. AA! is a source of 60-cycle a. c.
current. BB? are choke coils to keep the
high frequency current from being
kicked back into the lines AA'. They
are made by winding 5o turns of No. 10

around the secondary of the oscillation
transformer.

Mr. Hanson and Professor Twining
have attained surprising results with this
6o-cycle a. c. telephone, and amateurs
throughout the country can communi-
cate with each other by this same sim-
ple means. It may be well to state here
that a number of transmitters can be
connected in parallel or multiple series
and connected to a common mouthpiece,
thereby allowing more power to be used.
Again, very little insulation will be re-
quired as the gap, being of a micrometer
size, eliminates high potentials. A key
may be used instead of the transmitter
M, and a number of gaps in series sub-
stituted for the single one shown at E.
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Wireless Telegraph Contest

The Wireless Station and Laboratory contest is a regular monthly feature.
The best photograph submitted each month is awarded a first prize of Thrce
Dollars; second best, Two Dollars; third best, One Dollar.

The description of a station should not exceed 250 words. Write on one
side of the paper only, using as many separate sheets as are necessary. De-
scriptions should be written in ink—not pencil. Typewritten descriptions using
double spacing are preferable to any. It is advisable to send two prints of the
photograph whenever possible—one toned dark and the other light—in order to

sharp and distinct.

or not.

permit of choosing the one best adapted for reproduction.

This competition is open to all, irrespective of whether they are subscribers

Prints should be
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FIRST PRIZE

Of genuine relaxation of the mind,
nothing can surpass wireless. The in-
struments may be thoroughly amateurish
both in design and workmanship, and if
so, the interest will be the greater.

My station has been designed for re-
ceiving only and is strictly of my own

RECEIVING APPARATUS OF E. A. BAIRD

design and making. Each part has been
shaped from the rough; being cut, fitted,
soldered and wound in my apartment
home during the long winter evenings.
Most satisfactory has my apparatus been,
‘not because of scientific treatment of the
subject, but rather because it has proven
restful and brings even greater wxrele:s
results than anticipated.

The aerial is a flat-top, composed of
six wires of seven-strand copper, each
160 feet long and 70 feet high. The lead-
in is 40 feet and the installation complies
with the National Code rules. Two-slide

loose coupler of large capacity rendering
a loading coil unnecessary, two variable
condensers, fixed condenser, variometer,
potentiometer, three-slide tuning coil,
small loose coupler, and galena and elec-
trolytic detectors, comprise the entire set.

All the woodwork is in birch, mahog-
any finish,

Each night, with only part of these
instruments and the galena detector, I
recline in an easy Morris chair in the
quiet of my den and compare time with
Arlington—note the position of derelicts
and pencil the winds from the four quar-
ters.

Sayville (WSL) with her press and
transatlantic exchanges with Berlin
(KAL) fascinates, while Cape Cod with
peculiar low vibrating tone, manipulated
by that staid old operator (an automatic
transmitter) holds the mind from busi-
ness perplexities of the day. At this
juncture, for it is usually past midnight,
a cruel wife compels one to forsake rev-
cries—E. A. Baird, Pittsburgh, Pa.

SECOND PRIZE

The accompanying illustrations are of
our wireless station and serve to show
our apparatus and arrangement of in-
struments.

The receiving set consists of a large
two-secondary type of interference pre-
venter, Murdock receiving transformer,
loading coil, two Murdock variable con-
densers, a large sliding plate variable con-
denser, two fixed condensers, perikon,
galena and silicon detectors, Brandes
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MURDOCK APPARATUS

CONSISTENTLY AND PERMANENTLY GOOD

A PERFECT COM

Because the MURDOCK MOULDED CONDENSER is actually
the most efficient transmitting condenser available for amateur use;
Because its design and construction positively eliminate BRUSHING
with consequent danger and energy losses:

Because it is the most compact and most economical condenser on the
market, capacity for capacity;

Because the MURDOCK ROTARY GAP is properly designed
and thoroughly constructed ;

Because the use of this gap makes possible the safe use of small con-
denser capacity on low wave lengths;

Because the MURDOCK ROTARY GAP is guaranteed to perform
its functions with perfect certainty and precision;

YOU NEED THIS PERFECT COMBINATION

THE MURDOCK THE MURDOCK
MOULDED CONDENSER ROTARY GAP

is made in solid sections, each of .oo17
mfd. capacity, with metal sheets perma-
nently embedded. On actual test, this con-
denser shows the least losses of any made
in the usual form; occupies but one-fourth
of the space reqmred for glass plate con-
densers of the same capacity; and is espe-
cially adapted for working with rotary
gaps on low waves, in multiple connection
of four or more sections. This condenser
is absolutely the most efficient condenser
available for amateur use.

Price Per Section, $2.00

is the most substantial, truest running, and
most efficient rotary gap on the market.
The motor is the R & M STANDARD,
variable speed. The rotor is moulded of
a special compound, and is fitted with 12
sparking points on brass arms. The two
stationary electrodes have special adjust-
ment features. This is a big, strong, hand-
some gap, fit for use in any up-to-date
station on 110 volt current, and with trans-
formers up to 1 KW.
$17.50

The Gap Complete,
Rotor and Electrodes, 5.00

Catalog No. 12, illustrating and describing in detail a complete line of
splendid instruments, will be mailed on request.

THE MURDOCK LOGBOOK
A big, substantial book, 120 pages, 9x6 inches, cloth cover. Keep a

record of your wireless doings.

Price, $.25.

WM. J. MURDOCK CO.

CHELSEA,

40 Carter St.,

680 Howard St., San Francisco
K APPARATUS SOLD BY

The Rogers Electrie Co.,
148 Queen St., West,
Toronto, Canada.

The J. J. Duck Co..
St. Clair St.,
Toledo, Ohio.

When writing, please mention ‘“Modern Electrics and Mecchanics.”




670

HERE IS A
COMPLETE RECEIVING SET

that fits in your hand and can be attached to
any metal object, structure, wire, etc., and ground
to hear wireless messages. Why bother with a
cumbersome apparatus when this instrument will
give the same results? It is just the thing to
carry on_a journey this summer. It fits in the
pocket. Has been described in all leading Ameri-
can and European technical publications.

THE ONDOPHONE

is manufactured i France and comprises two
connection_clips, two wire spools, special detector
and sensitive telephone receiver. It will respond
to all wave lengths and requires no tinkering to
operate. Absolutely practical.

Price, by prepaid and insured parcels
post to any point, $7.26.

Agents for the United States.

The Kingshbridge Laboratories

361-363 West 125th St., NEW YORK

When wniting, olease mention “M. E. and M.”

MODERN ELECTRICS AND MECHANICS

_purpose of using higher power.

Vol. 28.. No. 5.

“Navy Standard,” and Brandes “Trans-
atlantic” 'phones, buzzer test and switch-
es. With this set we can tune from 175
to about 7,000 meters.

The sending set consists of a 1 kw.
transformer, a 14 kw. transformer, oscil-
lation transformer, glass plate condenser,
magnetic key, rotary, series and quenched
gaps, aerial switch, hot wire ammeter,
wave-meter, high frequency buzzer and
the necessary switches to change trans-
formers.

We also have a wireless telephone
which was constructed after the descrip-

TRANSMITTING APPARATUS OF MESSRS. HESS
AND ROGERS

tion in MobperRN ELECTRICS several
months ago and is similar to that set,
with the addition of a hydraulic micro-
phone. The latter was added for the
Both
the carbon and mercury vapor gaps are
used.

Although we have devoted but little
time to the wireless telephone and have
made only rough instruments, we have
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GET LONG DISTANCE

Fixed Receiving Condenser

This is the most efficient and unique
fixed receiving condenser on the market.
It is of the rolled type contained in a nick-
eled brass tube mounted on hard rubber
2x 4 inches. There are four binding posts
—two for the receivers and two for the
instruments. This simplifies the connec-
tions to a very great degree.

Improve your receiving range by using
one of these very efficient Long Distance
Receiving Condensers.

Price $2.00

McCREARY - MOORE COMPANY

Hall Bldg. Kansas City, Mo.

EXPERIMENTERS-
ATTENTION

Buy wire direct from manufacturer and
wind your own wireless and other coils.
We have a small stock of old formula wire
which we offer at following prices:

No. Perlb. No. Perlb. No. Perlb.
14— 22c 15— 22c 16— 22c
17— 23 18— 23 19— 23
20— 24 21— 25 22— 26
23— 27 24— 28 25— 29
26— 30 27— 31 33
29— 35 30— 38 31— 4
32— 48 33— 55 34— 60
35— 65 36— 75 37— 95
38—1.05 30—1.40 40—2.00
Cash with order and no order taken for

less than $1.00. Add postage.

We make high grade Enameled Cotton
and Silk Covered Magnet Wire.

AMERICAN ENAMELED MAGNET
WIRE COMPANY

-Musk‘egon Michigan

THE NEW R. J. 3 DE

tot manufactured under the patents of Dr.

Radio Telephone & Telegraph Company

at

old or broken ones, for $3.50 and $56.00 each.

Licensed for private, amateur or experimental use only. The only amateur Audion Deteo-

FOREST AUDION DETECTOR

Lee de Forest.

Manufactured by the

309 Broadway, NEW YORK

No other Detector on the market will compare with it
any price.

:al Audion bulbs. may be secured, in exchange for
Renewal Audion bulbs. may ¢ A“g 2 Sor

are tested before shipment, but the “X” grade, or $5.00

bulbs,

are tested for the maximum possible sensitiveness.

With the Audion you can easily increase your range from
50 to 100 per cent.

The J. J. Duck Company, Toledo, Ohio.

Geo. S. Saunders 0., Boston, Mass.

. H. Bunnell & Co., Inc, New York City.
ohn Y. Parke & Co., Philadelphia, Pa.
sEp-Euth:un o., Cambridge, Mass.

J. Elliott Shaw Co., Philadelphia, Pa.

‘Manhattan Electrical Supply Co., New York City.

McCreary-Moore Co., Kansas City, Mo.

Ralph Krows Electric Co., Seattle, Wash.

C. %rande'. Inc., New York City.

Price $25.00

The de Forest Audion Detectors and Bulbs may be ob-

tained from the following authorized distributors.

Superior Wireless Instrument Co., Buffalo, N, Y.
-Morgan- Co., Upper Montclair, N. J.
'l;"h B.SCh?mbe{:s & Co., l;‘]lnl;delﬁhna. Pa.
e Stanle; ompany, Salem, Mass.
Woodill & %uln Electric Co. Los Angeles, Cal.
H. A. Moore, Nutley, .
Rogers Electric Co., Toronto, Ont., Canada.
Harry W. Reinhart, Scranton, Pa.
Newark Elec. Supply Co., Newark, N. 7J.

Aylsworth Agencies Co., San Francisco, Cal.

When writing, please mention “Modern Electrics and Mechanics.”
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BARGCAINS

We overstocked, and want to clean up the fol-
lowing strictly new, first-class material:

Electoy Miniature Railways, 38%4% off.
Best made, nicest looking and running six volt,
third rail material. Always sells at list
price. Pamphlet on request.
Tungsten Bulbs, 25¢ each
6 volt, 4 c.p.—Miniature Candelabra,
or Edison Base.

Tantalum Bulbs, 16¢c each
834, 8%, 4, 4% and 6 volts, Miniature Base.
Flash Lights—Shaw Coat Pocket type,
usually $1.50. Now complete with
Bulb and Battery, 65¢c each
Medieal Coils
A good, strong coil, with handles and box for
cell, with switch. Cheap, but good and strong

(cefla not included).
Coil for one dry cell.......... 80¢
Coil for two dry cells........ 68c
Metal Telephones—Sold Everywhere
at $2.00—0ur Price $1.658 each
Enamel Wire, No. 22, 43¢ 1b.; No. 24,
46¢ 1b.; No. 28, 62¢ 1b.
No. 14 Aluminum Wire for aerials,
Send us inquiries for any wireless or electrical
goods ;ou need this month. We will quote attrac-

"1 ELLIOTT SHAW G0,

632 Arch Street Phlladelphia

Vol. 28. No. 5.

had it working nicely here in town. The
nearest stations that we worked with are
100 miles away, so we do not know at
present the maximum range obtainable.

Our aerial is 160 feet high at one end
and 50 feet at the other. It consists of
ten wires 150 feet long, spaced on 27-
foot spreaders, each wire being composed
of seven strands of No. 20 copper. The
pole, which is 165 feet high, is triangular
in section, and is built up of three 4-inch
corner pieces, cross braced with 1 by 2-
inch pieces. It is stayed by five sets of
3/16-inch guys.

The station house is 12 by 18 feet; one
half of it being partitioned off for a
sleeping room.

We get Honolulu and Alaskan stations
regularly, and on several occasions have
heard Arlington, Va., Key West, Fla,,
and Colon, Panama. With the sending
set we have always kept our power down
so as to reach Portland (100 miles),
without interfering with commercial and

COMPLETE RECEIVING OUTFIT OF MESSRS. HESS
AND ROGERS

Navy stations, and we have sent this
distance with the 24 kw. transformer.

We attribute most of our success to
the local conditions, which are exception-
ally good.—G. F. Hess and 1. L. Rog-
ers, Corvallis, Ore.

THIRD PRIZE

The accompanying illustration shows
my experimental wireless telephone re-
ceiving station.

Any of the apparatus may be inter-
changed by suitable switches for making
various tests. Three Murdock variable
condensers and one of the large Clapp-
Eastham type are used for changing the
capacity of the different circuits. Fixed
condensers are also employed. A galena,
silicon and valve detector may be em-
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Transmitting Sets
Reocelving Sets
Transformers
Condensers

Spark Gaps

Oscillation Transformers
Wave Meters
Tuners Keys THE BLITZEN TRANSFORMER
LKW $1500 5 KW. 52200 1KW.$360.00

If its wireless, we manufacture it in the
CLaPP- EasTHAM shops, the Crarr-Easwmax
way; a little better than the best.

The most complete wireless catalog in
America, also a catalog of parts and materiale
for the comstruction of apparatus, sent for 4e.

Blitzen Recelving Set, Price, $33.00 stamps.

CLAPP-EASTHAM CO.

143 Malin Street, CAMBRIDGE, MASS.
Ayhworth Agencies Co. J. J. Duck Ca.
149 New Montgomery St., San Francisco, Cal. 432-434 8L Clair Btreet, Tolade, Ohio
Westera Sales Agents Ceatral States Agents

The Grant Receiver

Has no equal for long distance work. [

sensitive and scientifically correct.

Head Band weighs only 3 ounces. Con

receiver by special non-conducting flexible
Perfect insulation; no shocks to operator.

Magnets can be adjusted very close to di
insuring least magnetic leakage.

Buy No other Receiver until you ﬁet our
booklet A, fully describing the *“Grant.”

Price, Complete Set as $0).00
illustrated herewith

We make a full line of Witeless insftuments.
Desctiption mailed on tequest.

The Grant Electric Co.
813 Prospect Ave.
Cleveland - -~ Ohio

When writing, please mention “Modern Electrics and Mechanics.”
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ployed as desired. For inductance a re-
ceiving transformer and variometer are
employed. Telephone receivers wound
to 1,500 and 2,000 ohms are used with
the above detectors to advantage.

The aerial consists of two No. 18 sili-
con bronze wires each 150 feet long and
elevated 40 feet above the earth. Elec-
trose strain and lead-in insulators are
used on the antenna system. The ground
connection is made by placing No. 10
copper wire in trenches 18 inches deep.
As the wires are spread over a consid-
erable area, a very efficient “earth” is

—_— . afforded.
|l The Go-cycle wireless telephone de-

scribed in the August, 1913, issue of

MoperN ELEcCTRICS is employed at the
transmitting station. Music and conver-
sations are transmitted very efficiently

Light Weighs
Weight only
Model 10%4 oz.
1] 1) [ [
H-C Radio Receivers
EXPERIMENTAL WIRELESS TELEPHONE RECEIVING
are the most sensitive and are STATION OF E. C. HANSON
not excelled for long distance re- )
ceiving. They are being largely by the 60o-cycle phone system, consider-
used by commercial and gov- ing the low frequency utilized.—Ear! C.
ernment stations. Hanson, Los 4ngeles, Calif.

Send for Booklet 20E3 }
HANNIBAL WIRELESS CLUB

o o A wireless club has been organized

HOP;'ZCF o'}gﬁgg}ﬁl‘ﬁg:g&(‘m in the Hannibal High School, with the
PEWicAss Newvork savTimors|l  following membership : Ernest
Mounts, Alfred McCartney, C. A.
Cruikshank, Norman Paradise, \WVil-

TUNERS --TUNERS liam Youse, Bailey Mayes, Herbert

Tomlinson, Edwin Brashears, John
GET ONE WHILE THE GETTING IS 600D | Stillwell and William Jackson. The
following officers were elected: C. A.
Bare wire wound—finely finished—a new and per- Cruikshank, president; William Youse,
fect slider on each instrument—short circuiting of vice-president, and William Jackson,
turns impossible—the best tuner ever offered ap secretary and treasurer.
exceptionally low prices. At the first business meeting there
A stamp brings you our leaflet illustrating these will be discussed the theory of wire-
tuners and other good things in the wireless line. less telegraphy and the characteristics
of Hertzian waves. Mr. Van Winkle
THE WIRELESS MFG. CO,, CANTON, OHi0 started the movement for organizing
the club and he will meet with the
When writing, pleasc mention “M. E. and M.” bOYS-
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USE THE BEST

Mascot Spark Gap, Price $1.20

NELL & CO., Electrical Migrs.
Broadway Block) NEW YORK

» All Live Dealers

nstruction and Wireless Catalog No. 34-W.

All for One Dollar

The Four Best Handbooks onWireless
and a 224-page Electrical Dictionary

The information contained in these books will enable
anyone to construct the most approved Wireless Tele-
graph and Telephone Apparatus and show you how to
operate it with the most efficiency. Look over the
contents below and send us a Dollar Bill today.

THE WIRELESS TELEPHONE
80 Pages By H. GERNSBACH 87 lllustrations
Written for the student and experimenter and those engaged in
research work in Wireless Telephony. Describes all the present
systems and inventions, also contains complete directions for
constructing a simple Wireless Telephone. Price 25¢c.

HOW TO MAKE WIRELESS INSTRUMENTS

96 Pages 78 llustrations
A treatise by 20 wireless experts for the experimenter and ama-
teur, containing complete directions for making a ‘“Two Mile
Wireless Set,”’ also numerous approved Wireless Apparatus for
both high and low power sets. ice 25¢.

WIRELESS HOOK-UPS
96 Pages By G. E. RUDOLPH 160 Hook-Ups
No matter what instruments you have, you will find a perfect hook-
up that works in this book. Directions are also given wherever
necessary. It will enable you to get better results from your appar-
atus and to cover much greater ranges. If you want to get the
most efficiency from your station you need this book. Price 25c.

CONSTRUCTION OF INDUCTION COILS
AND TRANSFORMERS

96 Pages By H. W. SECOR 72 lustrations
Describes fully the design and construction of various sized
Induction Coils and Transformers. Price 25c. :

HANDY ELECTRICAL DICTIONARY

Contains definitions of 4800 words, terms and phrases used in the
electrical profession, also various circuits and wiring diagrams.
Just fits the vest pocket, where it is always ready to assist you in
solving any perplexing problem that may come up. Price 50c.

SPECIAL OFFER: $100
All Five Books Prepaid

Modern Publishing Co., ew yors ey

When writing, please mention “Modern Electrics and Mechanics,”

P
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Questions and Answers

by mail.

Questions and queries pertaining to electrical and mechanical sub-
jects and of general interest to all readers, will be answered in this
department. Name and full address of the sender should accompany
all inquiries. .Questions that are not deemed by the editor to he of
general interest, will not be published and no answers will be given

e

T Y A AR

MOTOR.

(55) J. A. H, Chicago, Ill.:

Q. 1.—Sends a sketch of an 8pole fan mo-
tor, and states that he wound the stator with
No. 26 wire, and tried to use it on a 110-volt,
6o-cycle circuit. It heated greatly, and would
run at only about 800 revolutions per minute.
He asks what would be a correct winding.

A. 1.—With 8 field poles the synchronous
speed of a 6o-cycle motor is goo revolutions
per minute, and the 800 you actually obtain is
about the maximum for such a “split-phase”
machine. You should have but four poles,

. which call for a synchronous speed of 1800,
and a motor speed of about 1650. The motor
will run in somewhat better manner than at
present if you will reconnect the field coils
so as to have two adjacent poles N, the next
two S, the third pair N, and the remaining
two S. This will approach the condition of
four .poles, but in consequence of the gap in
the center of each pair, the motor will permit
more than normal current to flow. In any
case you cannot well use a fan motor for

power, for in the absence of the fan the wind- '

ings will get very hot.

AERIAL WIRES.

(s6) J. Adelard Brusseau, Mass., asks:

Q. 1—How far apart should the wircs on
a 4o00-foot span aerial be spaced? There are
to be only two wires.

A. 1.—The wires should be spaced as far
apart as convenient, and in any case should
be kept ten feet apart for the best results.

Q. 2—Would several small wires be better
than one large one?

A. 2—A conductor of several small wires
would be better than a single one of the same
cross section. This is hecause the cable made
up of the several small wires has the greater
surface area.

Q. 3—Will it be possible to use the same
wire that the antenna is grounded to, to op-
erate the set on?

A. 3—Yes, if the ground is any good.

WIRELESS.
(s7) M. E. Dietz, Brooklyn, N. Y., asks:
Q. 1.—How does a series condenser reduce
the wavelength of an aerial?
. 1.—By using a series condenser you
" place a capacity in_ series with a capacity. thus
reducing the net value of the system. By re-

ducing the capacity you reduce the wave-
length since the wavelength is proportional
to the square root of the inductance and ca-
pacity. If your condenser had exactly the
same capacity as the aerial it would cut the
effective capacity of the system in half.

Q. 2—Is a five-wire 60-foot aerial better
for amateur installations than a three-wire
100-foot one?

A. 2—If you have a wave meter and can
measure the wavelength of the aerial and find
that it is less than 185 meters including all
leads and the ground, then the three-wire one
would be preferable if the wires covered the
samc area as would be devoted to the five
wires. In all probability you will find that
the five-wire aerial will be the best when you
consider the length of lead and ground. The
three-wire aerial probably would not allow
enough inductance for coupling and yet keep
down to 200 meters without a series con-
denser.

Q. 3—What is the meaning of K and
OFM? .

A. 3—K is the international abbreviation
meaning to go ahead, and OFM is the U. S.
Navy abbreviation meaning Official Message.

REACTANCE.
(58) J. E. Talcott. Cleveland, O., asks:
Q. 1.—Whether it is the ohmic resistance
or. the choking effect that determines the
amount of current that flows in the primary
of a transformer.. He has, for instance, a
bell-ringing transformer in which one ounce
of No. 34 wire is used for the primary. This_
has only 136 ohms resistance, yet is used on’
a 110-volt alternating current. circuit. - Ifs
Ohm's law holds, the current would then- be:
.8 ampere, but such a fine wire is good for!
about .005 ampere. Still. the wire does not
heat in the least. Also asks what is the prin«
ciple of operation of electrically operated
strect car track switches. .
A. 1.—Most assuredly it is the choking ef-

fect. or to be more technical, the “reactance”
of the electric circuit. The alternating mag-
netism of the iron sets up a counter electro-
motive force in the coils. The case is much
like that of the operation of a direct current
shunt motor. In such a case it is not: the
ohmic resistance of the armatyre winding that
determines - the cursent,--but-the counter _elec-
tromotive force set up ‘in the revolving con-




May, 1914.

MODERN ELECTRICS AND MECHANICS

677

The Experimenters’ Supply House

assemble, with Blue print..... $5.00 WIth primary QRS SSUBRGMY WUURR, P9.50

SEND 4c. IN STAMPS FOR THE NEW
AMCO CATALOG

We I the L
oo
Wi

ADAMS-MORGAN CO.

Box 72d
Upper Montclalr, N. J.

TUNE YOUR SET WITH

Price .001 MF $3.75

accessible for inspection,

The Radio Apparatus Co.

A “RADI0” CONDENSER

Precision of workman-
ship and great efficiency
is again shown in the
“RADIQ” variable
Incased in

new
condenser. s )
Hard Rubber, solid Dia-
lectric, one rotary plate,
size 814"x1%4". will
eliminate interference
and greatly increase
your wave-length when
shunted across primary
and secondary.
Adjustable Phone Con-
denser, Mica dialectric 4
capacities, Hard Rubber
insulation, not sealed in,
great value. Price, $1.50.

We insulate our instruments with Hard Rubber.
Send Stamps for Bulletins.

Pottstown, Pa., U.S.A.

RESISTANCES

FOR WIRELESS
TELEGRAPH AND TELEPHONE

And for all other purposes.
Connect your induction coil
or transformer on any light-
ing or power circuit.
Cheapest and best made
units for 110 volts, 3§ amps
56 cents. Send for cata-
logue.

DUBILIER ELEC. CO., Inc.
63 Fifth Ave., New York, N. Y.

. Have You Seen the Dubilier Electric Radiator
for Heating? Sells for $5.00

Special introductory price, $7.50 prepaid in the U. S.
HALLER-CUNNINGHAM ELECTRIC CO.,

New Model

HALCUN LOOSE COUPLER

Solid: mahogany woodwork. Bare wire
primary in groovéd non-shrinkable com-
position tube. Green silk covered sec-
ondary. Tunes to 2000 meters.

428 MARKET STREET
SAN FRANCISCO

Our Wireless

NEWARK ELECTRI
We sell EVER ynmv% AE{'EC%’;&T'Y co.

Manual and Electrical Material Catalog GRATI1S
Write for it

281 MARKET ST. NEWARK, N. J:

When writing, please mention *“Modern Electrics and Mechanics.”
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NewHigh Grade Wireless Apparatus

lum xghblo Condenser, 35 Plates:... .....$3.78

esal Detectors, eese 1o
Combination m..:‘.?"' m h’;ruu 1.76

" denser . . . .ccceiianessesroneniesess 1,00
MMGQ.“ Air-Cooled . Gap. 1.00
vmmuummuwm
Alse Besten Ageat for Kiee. Inpp. Oo.

Manbattan Spark Colls Eloctric Supplies aad - Flashights
M. MUELLER

18 Devonshire Street, Bestea

ns

NotaSliding Adjsstment
Prico $2.00

IMPERIAL
DETECTOR

Mu& detector made for

mounudonnm'halz

m:at.of .ny..dcuau
SUPPLIES

Buy the raw material and make your own instruments.
Send for Catalogue K 4.

Iimperial Electric & Mfg. Co.
6855 So, Halsted St. CHIGAGO, ILL.

CARDBOARD TUBING

IZES SUITABLE FOR
TUNING C.OILS, LOOSE COUPLERS,

TESLA COILS, Etc.,
SPECIAL SIZE 2¢” x 8" Dia
Send Sc stamp for price list
BEETLE & MACLEAN
21 BROMPFIELD ST., BOSTON, MASS,

LOOSE COUPLER PARTS
1 and polished, 80c.; 2 end pleces
of primary, m.. lathed turmed pileces for secondary, 70e.;
support for rods, (8¢.; Primary enamel windings finished,
$1.50; secondary windings silk with tops, $1.75; switch arm
knob and bushings, 50e.; contact points lathe turned, 5S¢, each;
2 guide rods for secondary with binding posts, 50e.; bushings
for rods, 25¢.; slider rod and slider, 58¢.; binding posts, 20,
lgoodnmertl“m quudthwrlﬂ.
Send money order.

G.S.CROWTHER, 1414 Pambreks $t, vicTonia, B. C.

Vol. 28. No. s.

ductors as they cut the field flux. In the
motor the lines of force stand still and the
conductors do the moving; in the transformer
the conductors stand still and the lines of
force do the moving. The operation of both
motor and transformer would be improved
if it were possible to adopt a wire that had
no resistance at all. As regards the elec-
trically operated street car switch, a small
current will not operate the electromagnet of
the switch, so a car that is to keep on straight
coasts over the section, or else should have
only a moderate current flowing. To operate
the switch, the motorman turns on a good
rush of current, perhaps applying the brakes
besides, so as to demand still more current.
The current then travels through the special
section of trolley wire through the electro-
magnet before getting to the rails. You can
easily imagine how such a magnet could be
made to move the tongue of a switch.

SECRECY OF MESSAGES.

(59) J. W. R,, Homesdale, Pa., asks:

Q. 1.—Is it against the law to publish the
weather bulletins sent out by Arlington or
other Naval Stations?

A. 1—It is not a misdemeanor to publish
those messages which are sent broadcast with-
out designation to any special station or sta-
tions.

Q. 2—I am wusing a cable constructed
of 30 No. 24 copper wires for my lead-in.
Does this fulfil the requirements?

. 2—As far as actual service goes this
cable should be large enough, but it is not
equal in carrying capacity to a No. 4 wire.
You should use about 110 strands to equal
the cross section of a single No. 4

TUNING COIL.

(60) A. H., Syracuse, N. Y., writes:
" Q. 1.—A friend of mine insists that a loose
coupler wound on a tin can would be just as
good as one wound on a cardboard tube pro-
vided that the wire was properly insulated.
I have disagreed with him. Who is right?

A. 1.—A loose coupler wound on a tin can
would not be satisfactory because the coils
would be in a condition which might be best
described as magnetically short circuited. Tell
your friend it is his treat.

(Continwed on page 680)

When writing, please mention ‘““Modern Electrics and Mechanics,”
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If You Are Looking for Reliable

and Well Made Apparatus or Parts
GET OUR CATALOGUE

It is the most complete up to date editiom of its kind published. Here are some
of the reasons why YOU should buy our apparatus.

Practically everything we use except We use only the best materials de-
raw materials is made in our own signs and workmanship. Every in-
up.-to-date plant. strument is fully tested separately.

We fully guarantee each instrument for an UNLIMITED time,.

Watch This Space Every Month for Something New
TRANSFORMERS HEAD BANDS

Will never rust because they are made of genuine
German silver throughout.

.Hui::%xut eﬂiciescy I,ec‘l‘ooetl core typccl; Hilhpqilicon REGULAR PRICE BACH $1.50

core an copper windings. rim|

layer wound. Secgndnry”:ectio‘n wound and jm. Special This (Month Only $1.00 Each
pregnated by special F:oceu. Empire cloth in- Postage 10c.

sulation throughout. i h binet

8 variations of power 3 to 1 kw. LOOSE COUPLED TUNER

PRICE $25.00
Shipping Weight 50 Lbs.

PROTECTIVE DEVICE

Do you have trouble from Kick-Backs? This Loose coupled tuner—$6.00. Enameled wire
protective device absolutely stops it all. Very primary. ilk wire Secondary with 6 tap switch
effective and can talled in 6 minutes. Order on end Woodwork dark mahogany. Metal work
one now Shipping weight 1 1b. Price $2.50. polished brass. Shipping weight ¢ Ibs.

We manufacture a complete line of sending and receiving apparatus and parts.
Live Dealers Write for Good Agency Proposition.
Did you send 10c. for our New Large Illustrated Catalogue?
The printers have it nearly finished. Ready for mailing about Feb. 185.
The 10c. will be credited on your first order for 25c. or over.

EDGCOMB-PYLE WIRELESS MANUFACTURING CO.

6029-6031 KIRKWOOD ST. PITTSBURGH, PA.

When writing, please mention ‘“Modern Electrics and Mechanics.”
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PLUMBERS

STEAMFITTERS

as well as anyone interested in plumbing, steam-
fitting and other allied trades should not fail to
possess a copy of Johnson’s Handy Manual. This
book has been prepared primarily for Plumbers,
Steamfitters, Architects and Engineers. It con-
tains a mass of valuable information on all
phases of plumbing and pipe fitting. The text
matter represents the latest practice in the trade.

JOHNSON'’S
HANDY MANUAL

contains 222 pages and 69 illustrations. It is
cloth bound and contains an index by which any
subject can be immediately referred to. Among
the topics contained in this work are: Pumps,
Heating Systems of all kinds, Pipe Fitting‘ Boilers,
Installation of Radiators, Gas Fitters’ Rules
Plumbing for all classes of work, Soldering, and
Rules applying to Plumbing. The work includes
marlls invaluable tables. Price, $1.00 post-
paid.

ORDER YOUR COPY TO-DAY,

MODERN PUBLISHING CO.
LEIZ Union Square

AND }

NEW YORK J

FREE!

Handsome photo-

gravure Art Posters
in Sepia Brown on
heavy white stock 19

x 10 with one year's
subscription to the

Baseball

Published the year round.
On sale 10th of the month,
15¢ copy at all News
Dealers.

Sample Copy Sent FREE on Request

Send us 25c. (stamps or coin) and we will mail you pre-
paid one of these Art Posters and a Sample Cog:. If,
after reading sample copy, you decide to subacribe, you
need only send $1.25 additional for a gu's subacription.
WRITE AT ONCE. This offer may be withdrawn with-
out notice. .

B. B. Magazine Co., 70 5th Ave., N. Y.

Gentlemen: Enclosed find 25c. for which send me art
poster and sample copy of B.B. M ine, with the under-
““am:{ omlli I subscribe for one year, I need only send $1.25
ad .

When writing, please mention “M. E, and M.”

Vol. 28. No. s.

WIRING FORMULA.

(61) R. E. Turner, Newton, Mass., asks:

Q. 1.—How to figure the voltage drop in an
electric circuit? (2) What is meant by “open”
and “closed” when referring to the ampere
capacity of a motor? (3) What is the opera-
tion of a “universal” motor for both alter-
nating and direct current circuits?

A. 1.—The resistance of an imaginary cop-
per wire one foot long and one-one-thou-
sandth of an inch (.001”) in diameter is about
108 ohms. This is the unit used for refer-
ring to any other wire, whatever may be its
length and diameter, provided its length be
in feet and its diameter in thousandths of
an inch, or more conveniently, in “mils.” Of
course there are two wires required for a
circuit, so one foot of circuit means two feet
of wire. The number to use in the formula
is_therefore 21.6. By combining Ohm’s law
with this definition, you can get an equation
that shows the voltage drop in a given cir-
cuit to be found by multiplying the length of
circuit by 21.6 and by the current, and then
dividing by the square of the diameter of the
wire. For instance, to send 50 amperes to a
point 100 feet distant through two No. 6
wires, the voltage required would be 100 X
21.6 X 50 =+ 26,250 = 4.1. (No. 6 wire has
a diameter of .162”, or 162 mils, and conse-
quently 26,250 “circular-mils,” for the latter
number is merely the square of the other, and
the sizes of circles vary as the squares of the
diameters.) (2) A motor that is open is bet-
ter exposed for ventilation, and can then carry
more current without overheating than one
that is enclosed. (3) Such motors usually
have laminated poles and a series field wind-

ing.

A. C. VS. D. C. FOR WIRELESS.

(62) D. J. G, Waterbury, Vt., asks:

Q. 1.—I have access to cither direct or al-
ternating current. Which would you advise
me to use for wireless work?

A. 1.—While there is good reason to be-
lieve that the direct current installations, such
as the “Hytone” sets, give service equal to,
if not better than, the alternating current sets,
for all around experimental work the alter-
nating is far the preferable, especially if the
frequency is 60 cycles,

Q. 2—What is the nearest station from
which I could expect to receive the time sig-
nals?

A. 2—Arlington, Va,, at noon and ten P. M.

. 3—Is a rotary gap to be preferred to
a common ball discharger?
A. 3—Yes.

SUNLIGHT EFFECT.

(63) C. A. L., Newcastle, Ontario, Can.,
asks:

Q. 1.—I should like to know if there has
been any accepted theory in regard to the
sun’s effect on wireless signals? Can you tell
me where I can find any reference on this
subject? ..

A. 1—In the May, 1913, issue of Electrician
and Mechanic you will find an extracted ar-
ticle by Dr. Marconi on this subject. There



May, 1914.

MODERN ELECTRICS AND MECHANICS

When writing, please mention “Modern Electrics and Mechanics.”



MODERN

KEITH’S

BIG $2. OFFER
FOR THE
HOMEBUILDER

to 10 House Plans. Sub-
s at news stands.
ibscriber sending $2 we will

LAR PLANBOOKS.

176 Plans costing below $6000.

25 “ over $6000.

.00 °*° Cement and Brick,

50 Garages, 40 Duplex and
Flats.

ELECTRICS AND MECHANICS

dg., Misoeapollis, Mian.

ELECTRICAL

qhis dictionary contains up-
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are several theories, and he carefully explains
what seems to be the most probable one. It
is the ionization theory.

Q. 2—Where can I get information on
Ozone apparatus and its applications, and
where can I discuss some theories on the sub-
ject and its applications?

A. 2—Write the General Electric Co. at
Schenectady, New York, U. S. A. You can
receive bulletins from them and they will be
glad 1o discuss with you any installations that
you suggest.

HYDRO-PNEUMATIC PRESSURE.

(64) V. J. Seavils, Loma, Neb.:

Q. 1.—Sends a sketch showing tubes for
carrying water to the lower portion of a
closed tank whereby air would be compressed
into the upper portion and available for any
desired application if only the water could be
made automatically to get itself out again. He
asks if any such arrangement is possible?

A. 1.—Though apparently impossible, there
are conditions under which such a principle
may be employed to yield commercially suc-
cessful results. The whole difference consists
in utilizing the velocity rather than the mere
pressure of the water. An experimental plant
was originally erected in Canada, and another
was later built near Norwich, Conn., and is
still in regular operation. Water is taken
from above a dam and directed down a ver-
tical pipe in such a manner as to entrain a
great deal of air with it in the form of bubbles.
When the bottonr of the shaft is reached, per-
haps 200 feet down, the air enters a chamber,
but is now under pressure due to that height
of water, that is, about go Ibs. per sq. in. The
water itself rises in another shaft to the level
of that below the dam and runs quietly away.
The compressed air is piped to neighboring
manufacturing and other industrial concerns.
The principal defect of such a system is that
it does not utilize the entire flow of the
stream so economically as would an electrical
development. An article on such _a com-
pressed air system appeared in the February
issue of MopErN ELECTRICS AND MECHANICS.

HETERODYNE RECEIVER.

(65) P. M, New Orleans, La, asks:

Q."1 —In the October issue you gave a de-
scription of the Heterodyne receiver and as
far as I can see the wave trains should differ
but little from the frequency set up at the
receiver. The local wave train is said to be
above the limit of audibility which is about
10,000 cycles per second. Suppose you are
receiving from a station having a frequency
of but 200 per second, how is it possible to
bring the local wave train down to say 250
cycles per second without making it audible?

A. 1.—It is not. But when you have a fre-
quency of but 200 cycles per second you may
as well string a line circuit and be done with
it, for such a frequency would require a
wavelength of 1,500,000 meters or 7,500 times
as long as now permitted for amateur use.
The frequencies used by every system of radio
telegraphy are above audibility.

Q. 2—1 have an alternator giving a fre-
quency of 10,000 cycles per second. Is there
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any way to raise this frequency by. capacity
and inductance using tuned circuits? The
generator delivers 0.1 volt at a current of 0.05
ampere.

A. 2—The Goldschmidt method of radio
telegraphy makes use of tuned circuits for
raising the frequency, but it is not possible to
employ this for amateur service. Your gen-
eratgr is unavailable for wireless transmitting
work.

GROUND WIRE.

(66) J. H. A, Washington, D. C, asks:

. 1.—Is it true that the Underwriters’
Rules do not apply to the District of Colum-
bia? If so, what size wirc would you advise
me to use for my ground?

A. 1.—We never heard of the Underwriters’
requirements being exempt in the District of
Columbia. They are not laws passed by Con-
gress. Use No. 4 copper wire or larger by
all means. We cannot see why the amateurs
want to avoid this requirement when it is a
sane and safe guard against their house being
struck by lightning.

Q. 2—I have No. 6 copper-clad wire for
my lead in. How can I make it equal to
No. 4?

A. 2—If it is a No. 6 equivalent add a sec-
ond strand. [f it is only the diameter of a
No. 6 you will have to get its equivalent con-
ductivity from the manufacturers, or else
measure it yourself, and then add enough
strands to equal a No. 4 copper.

Q. 3—What material should I use for a
ground switch?

A. 3.—Marble is preferable, but if the spac-
ing is large slate will serve,

ALTERNATING CURRENT MOTOR.

(67) John Snoven, St. Paul, Minn.:

Q. 1.—Sends a sketch of a laminated field
and armature structure that he desires to
utilize in making a motor to operate on a 110-
volt 6o-cycle circuit. Qutside diameter of
field is 614", inside, 33”, with four poles.
Armature is 3 5/16” in diameter, with 12
slots. Thickness of stack of iron, 214”. Com-
mutator has 6 segments. He wishes to use an
open circuit armature winding.

A. 1.—Wind four coils of No. 16 d. c. c
wire for the poles, getting on as many turns
as possible. Though you may wind them on
a straight form, they should then be bent
somewhat to fit the curvature of the field
structure. This will permit the coils to be
much larger than otherwise. To hold the field
together be sure to use insulated brass bolts,
not iron, for the latter would get very hot
from flow of eddy currents. Armature can
be wound with No. 18 wire, as many turns
as possible, but you should have twice as many
coils as slots, and employ 24 commutator seg-
ments instead of 6, or else disastrous spark-
ing will result. As it is, you ought to seek
still further to diminish the sparking by mak-
ing the connections between the coils and seg-
ments with thin German silver strips instead
of directly soldering in the copper wires. The
segments thus bridged by a brush will thereby
not be entirely short-circuited. This is the
scheme regularly adopted in large alternating
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Electrical Code.

How to Install Electric
L1 Light and Motor Wiring

Just what you want to know about wiring as it is done today
will be found explained in a practical way in Kirchgasser’s
pocket edition (1914) “Electric Light and Motor Wiring.” The
clear descriptions and instructions are supplemented by 150
illustrations and diagrams. This book tells just how to proceed
in wiring for lighting and motor equipments. It does not con-
sist of a series of “Don’ts” nor is it a reprint of the National

WHAT OTHERS SAY:

Tells How in Plain English
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of value, which is not the case with the book on the shelf.

If you are an electrician, contractor, electrical engineer,
steam engineer, student, architect, central station man or in any
way interested in electrical work you will find the book of service
to you. See what others say about it.

You always have it with you when you need it.

A Few of the Subjects Treated

“Electrio Light and Motor Wiring”
contains many items of great interest
to me, Congratulate you upon your suc-

The book covers the subject well and
is in my opinion a great deal superior
to the higher priced books covering the
same subject for use by the electrical
trade worker who does not understand
the meaning of many of the technical
terms .

Service Entrance Wiring Connections.
Old and new (1914) tables of allowable carrying capacities.

and restrictions are, etc

are, etc.

ote.
Armored Coonductor Wiring, How to Install
How to ground conduit, why grounding is n

How to install fixtures.

How to plan wiring installations.

S8ign Wiring.

Generator and alternator installations.
Switchboard Conn

Starting a direct current generator.
Starting an ing current tor.
Connections for ground detector lamps.
Motors and their installation.

Motor starters and L wiring !

Motor speed 1 and 1 wiring cti
What to do before starting a motor the first time.
Connections for alternating current m

tions.

Examples of wiring caloulations for lighting systems.
Transformers, 4 and Nation

How to build a transformer house.

What is Counter B M. F.

INTRODUCTORY PRICE, $1.00 ,

A price so low that no one can afford to '
be without jt, even if only remotely inter-
ested in electrical work. Sign _and mail
the coupon to-day—the book will be for-
watded promptly, prepaid.

Electroforce Puhlishing Co.

13 Stroh Building, Milwaukee, Wis.
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ecessary.
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CHAS. W. MITCHELL,
Electrical Inspector, Board of Fire Pre-
vention, New York.

‘“‘Electric Light and Motor Wiring’" is
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Allow me to congratulate the author.
PROF. W. P. G .
Electrical Engincering Dept.,
Syracuse University.

Your very excellent little book en-
titled ‘‘Electric Light and Motor Wiring*’
has just been received

what lttle I have examined it, it surely
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. B. STRONG, President.
Journal of Electricity, Power & Gas
San Francisco, Cal.
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trical light and power wiring handbook
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current series motors, and yours will be one
of this sort. Be sure to use carbon brushes.
An “open” circuit armature winding is im-
practicable. A shunt motor will not operate
on such currents, There is the alternative
construction possible, and that is to make
your machine into an induction motor. In
this case you can wind the field with No. 20
wire, and use a short-circuited rotor similar
to the one described in A. E. Watson’s ar-
ticles. An odd number of rods would be pref-
erable to the 12 you have. The motor could be
started by hand, or by cutting slots in the
center ot each pole and winding in some ad-
ditional coils, such as we could describe, for
“splitting the phase,” the motor could be made
feebiy self-starting. As a series motor there
might be an output of 14 h.p., as an induc-
tion motor perhaps 1/16 h.p.

IGNITION DYNAMO.

(68) C. H. T., Elmira, N. Y., asks:

Q. 1.—Can an ordinary 3-bar telephone gen-
erator be rewound and adapted for ignition
use on a motor-cycle?

A. 1.—Such magnetos usually have only a
single coil on the armature and thereby de-
liver a pulsating current. This sort of cur-
rent is not satisfactory for operating an in-
duction or flash spark coil. If you can sub-
stitute a drum armature for the present one,
you will be successful. Perhaps you can get
the necessary material from some of our ad-
vertisers.

RURNED OUT TRANSFORMER.

(69) A. L. J., Winchester, Mass., asks:

Q. 1.—-I have a one-half K.W. transformer
in which there is a broken wire in the pri-
mary. How would you advise me to fix it>
The transformer is inclosed solid in about
one-quarter inch of tar.

A. 1.—When such a transformer is broken
down it is usually a good subject for the scrap
heap. Since, however, it is the primary that
is gone, by using due patience you may be
able to melt the tar off, and if it is an out-
side wire, repair it. If the break is inside of
the winding it will be better to use a new
primary if the old one has to be unwound. It
would be a good idea to melt the tar off on
the kitchen range on a day when no one is
at home, otherwise there may be onc less
transformer in existence.

AUDION BATTERY.

70) C. E. L., Sheepshead Bay, N. Y., asks:

Q. 1 —Can Edison primary cells be used to
light an audion detector?

A. 1.—It is possible to use Edison primary
cells, but there are two objections. They are
expensive for this kind of service, and as the
voltage changes somewhat during the period
when they are first connected to the audion.
the resistance in series with them has to be
adjusted more frequently than it does for
storage cells. If you have no means to charge
storage cells it might be best to use the Edi-
son primary cells.

Q. 2—How many would be necessary to
light the audion?
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Let Us Help
You

MR. WIRELESS EXPERIMENTER:—
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A. 2—As the voltage of these batteries is
only about two-thirds of a volt it would be
necessary to use nine cells.

STATIC ELECTRICITY EFFECTS.
(71) J. W. N,, Galletzin, Pa.:

Q. 1.—Writes about the curious behavior of |

incandescent lamp filaments near the appa-
ratus in the sub-station in which he is em-
ployed. There are plenty of high-tension
wires in the station, but the effects are par-
ticularly manifest by touching any one of six
lamps that are supplied from a small 2300-115
volt transformer. Only when lighted, how-
ever, is the disturbance set up, and then by
touching, holding, or even almost touching a
lamp, the filament will bend, deflect, spread, or
vibrate. What is the reason?

A. 1—Evidently the transformer case or
wiring is sufficiently near some of the high-
tension wiring to have induced in it a static
charge. Both wires of the lighting circuit are
trying to get rid of the charge, and when the
lamp is held in the hand, the ground connec-
tion is made over the surface of the glass.
When the lamp-is lighted, the alternating cur-
rent in the filament is either attracted or re-
pelled by the alternating static discharges at
the surface. When the lighted lamp is near
the conductor that is carrying the 800 am-
peres, the vibration is due to the magnetic
action of the current, for a current in a con-
ductor sets up a magnetic field—a principle il-
lustrated in all electrical machinery, clearly so
in measuring-instruments. If a direct cur-
rent were used in the lamps, there would be
motion in one direction only.

MOTOR TROUBLES.

(72) F. J., Jerseyville, Ill., asks:

Q. 1.—What is likely to be the trouble with
his %4 h.p. “Century” single phase motor when
the brushes fail to make the desired auto-
matic release?

A. 1.—Of course there may be any one of
several reasons, or several reasons combined.
First, we would advise you to make a thor-
ough cleaning of the motor, especially of the
sliding portions. Lubricating oil thickens and
dries on exposed surfaces and instead of aid-
ing motion, prevents it. You may find the
surfaces where the short-circuiting ring makes
contact burned, scored or rutted. Again, the
tension of the spring that opposes the cen-
trifugal weights may be wrong. If you fail
to find the trouble, you had better communi-
cate with the manufacturers.

HEATER COILS.

(73) F. C. S, Detroit, Mich.:

Q. 1.—Has been trying to make some elec-
tric heaters, using No. 23 German silver of
standard 18 per cent. grade, but the expan-
sion of the wire when heated loosens the turns

and permits the coils to short-circuit with -

each other. He asks if the 33 per cent. grade
would be better, or should he use some of
the special alloys?

A. 1.—Your own suggestion really answers
the question, for the more modern alloys not
only have a higher electrical 1esistance than

MODERN ELECTRICS AND MECHANICS
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German silver, but their expansion is less and
they will withstand higher temperatures. The
Driver-Harris Wire Company, Harrison, N.J.,
will be able to help you.

AERIAL WIRE.

(74) R. S, El Dorado, Kansas, asks:

Q. r.—What wavelength does Key West,
Florida, use when sending the weather at a
little after ten o’clock in the evening?

A. 1.--1800 meters.

Q. 2—What wavelength does Sayville, Long
Island, use?

A. 2—2800 meters,

Q. 3.—Is hard drawn copper wire good for
an aerial?

A. 3—Yes, it is very satisfactory.

STORAGE BATTERIES.

(75) H. J. K,, Skidmore, Mo., writes:

Q. 1.—I am contemplating making a stor-
age hattery installation for house lighting. I
have a 2-kw. 50-volt dynamo and would ask
what apparatus will be necessary in connec-
tion with it?

A. 1.—First, you should make sure of the
particular voltage of the lamps to be used.
Of course, you desire standard grades. This
information you can get by enquiry at the
stores, or by writing directly to the manufac-
turers. There are several firms making such in
St. Louis. Again, the dynamo should be shunt
and not compound wound. If the batteries
are to be at some distance from the house
you must allow for loss in the transmission,
but if possible, have the batteries in the house,
near the distribution cabinet. If you use 50-
volt lamps, and further permit a loss of one
volt in the house wiring, and require full
pressure even when the battery is at the low-
est allowable point—1.8 volts per cell—you
will require 29 cells, Of course, you wish to
preserve the 50 volts on the lighting circuits
even when charging, and as about 2.5 volts
per cell will then be required, you should
have a dynamo able to give 73 volts, and nine
of the cells should be cut off by means of
the end-cell switch. Thus you see your so-
volt machine will not suffice for such lamps.
Twenty cells will be all you can charge, and
when this number is down at the minimum
point, you will get but 38 volts. We think
you will find standard lamps of about this
voltage.. Evidently we cannot give sufficient
direction in the space of these columns, but
can refer you to the article by A. E. Watson
in the July, 1011, issue of Electrician and Mc-
chanic, or to his more complete treatment of
the subject in a book on “Storage Batteries.”

SPARK COILS ON D. C.

(76) E. K., St. Cloud, Minn., asks:

Q. 1.--Could I use any sized coil from one-
inch up to ten-inch on a direct current light-
ing circuit?

A. 1.—As far as theoretical reascns go this
would be possible, but if you were to nse the
coils of ordinary voltage your losses in the
resistance when the large sized coils were
used would be very excessive. In addition to -
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Electricity Simplified

. O
Simplified”’ is to make the subject as plain as
possible, and to show what the modern conoep-
tion of electricity is: to show how two plates of
different metals immersed in acid can send &
message around the globe; to explain how a
bundle of copper wire rotated by a steam engine

what the volt, ohm, ampere are, and what

and low tension mean; and to answer the
questions that arise mind in
this age electricity. 168 pages. Priocs, $1.00.
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Electrician
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Standard Electrical Dictionary

By T. O’Conor Sloane. A practical handbook of
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ml electrical appliances. 140 pages. Prioa
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By T. O’Conor Sloane. A practical treatise on
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llustrated one or more practical prol

with deullod solution of each one. 138 m
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Wiring Operation and Mnintenanee

By Radcliffe and Cushi A ical

book and gulde for telephone wiremen and m-
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used in the text. Selected wiring tables, which
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fully illustrated. Price, $1.00.

Commutator Construction

By Wm. Baxter. The business end of a dynamo
or motor is the commutator, and this is what is
spt to give trouble. This shows how they are
made, why they get out of whack and what to de
te put ‘em right again. Price, 25 cents.
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this you would blink the lights badly if you
were to take such sudden loads as would be
necessary with the large coils. It would not
be practicable to take over ten amperes from
the line. You could not plug in to a lamp
socket and draw the necessary current ex-
cept for small coils. The rating of the socket
will be marked on each one.

Q. 2—Would a duplex aerial of the um-
brella type 120 feet high exceed the 200 meter
requirements?

A. 2—Yes, it probably would.

RESISTANCE OF HUMAN BODY.

(77) E. W, Mount Ida, Ark., asks:

Q. 1.—What is the electrical resistance of
the average person at normal temperature?
(2) Would a current of 15 amperes at a pres-
sure of 2000 volts be more likely to kill than
14 or 14 ampere at the same pressure? (3)
What are the most important inventions or
discoveries of Tesla, Edison, and Steinmetz?

A. 1 and 2.—Measured from hand to hand,
using an ordinary Wheatstone Bridge, the
body offers about 5000 ohms resistance.
Therefore, if that resistance were permanent,
a person taking hold of a 2000 volt supply
would permit a current of only 2/5 of an
ampere to flow. However, the physical dis-
turbance is such as to set up a perspiration
which at once reduces the resistance and per-
mits the current to increase. This increased
current may readily burn through the rela-
tively tovgh skin of the hands into better con-
ducting portions, so the current may rise to
still greater values. Frequently the accidental
contact is initially in some tender part of the
body, between which the resistance is far from
the 5000 ohms mentioned. Only by means of
specially applied wet electrodes can the body
be made of low enough resistance to permit
even as much current as 8 amperes to pass
through when the pressure is at 2000 volts.
and these are the figures obtained from elec-
trocution records. The small currents you
propose might stun but would not be likely
to kill a person. (3) The induction motor.
and the incandescent lamp. for inventions, and
the discovery of the law of magnetic behavior
of iron under the action of alternating cur-
rent, by the three, respectively.
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New York; O. J. Ridenour, 82 meon Square, New
York. Known bondholders, mortgagees, and other
security holders, holding 1 per cent. or more of total
glmount of bonds, mortgages or other securities:
one.
MODERN PUBLISHING COMPANY.
(Signed) Ogrranp_J. Ripexoor,
Business Manager.
Sworn to and subscribed before me this 1Sth day
of March, 1914.
[sEaL) Harry S. WALLENSTEIN,
Notary Public. N. Y. County, No. 4011.
(My commission expires March 30th, 1815.)
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m MODEL ENGINEER
AND ELECTRICIAN

Pdited by Percival Marshall, A. I Mech. B.
Published weekly at London, Eng.

The paper which tells you how to make
model locomotives, steam and gas engines,
aeroplanes, motor cycles, boats, dynamos,
motors, colls, batteries, wireless apparatus,
and everything mechanical and electrical.
Just the paper for the man or boy with a
workshop. It is written by experts, and is
read by scientific amateurs and profes-
sional mechanics and electricians all over
the world. It has thirteen years' reputa-
tion for high-grade instruction in the
theory and practice of small power en-
gineering.

Every issue is fully illustrated.

Single copies 8 cemts. Annual subscrip-
tion three dellars postpaid.

Sole Agents for U. 8. A. and Canada.

SPON & CHAMBERLAIN

123G Liberty Street
NEW YORK

THE WIRELESS L0G

thl”mfauc«d
ing the Log. / instruct-
ternational abbrevia-

keep a record of the messages received and sent by your
wireless station> Wouldn't you enjoy having a record of
the work performed by your apparatus that could be re-
ferred to later? If so, the means you have been waiting

for are now available and presented by

THE WIRELESS LOG

This book has been prepared for the use of wireless amateurs. It is not intended
for the entry of all messages reccived and sent by an amateur wirelzon:uh'?on. but
is intended for the keeping of a permanent record of the number of messages re-
ceived and sent, the distances covered, the exact time, and other facts worthy of re-
cording for future reference. This book is to the amateur wireless station what the
Log is to them‘C:nmeﬁnl n;d Golvzesmmmt‘ontkiom. l:hinlb::nd in cloth and will
stand rough e, contains pages for keeping the Log as well as instruction
Fegurding the cntry of the records. gncral hints and the inserpational sbbreviations
;.dwted for amateur operators.
o amateur station is complete without a Book for keepi

regord of its work. ORDER YOUR COPY 'll:a‘-DAY. ﬁeo u'»"zns‘ :

kmmmu PUBLISHING COMPANY, Holvoigquge L ~w=mm=id

When writing, please mention ‘“Modern Electrics and Mechanics.”
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Is the Game
Worth While?

That question is asked commercial wire-
less operators a hundred times a year.
Nearly every young man in the country
wants to know the TRUTH about the life
of the professional wireless man—the op-
ortunities, the good times, the hardships.
or the first time this question is answered
by an authority, an operator who has been
long in the service, who knows the busi-
ness from start to finish and knows how
to weave a word picture of the actual life
ofdthe wireless man as seen from the in-
side.

In the April Issue of

The Wireless Age

The third article on “How to Conduct a
Radio Club”—the series that made them
2ll sit up and take notice—and twenty
other rattling good features are
included in this issue.

Send 25 cents for a 3 months' trial
subscription.

The Wireless Age 450 Fourth Ave.,N. Y.

When writing, please mention “M. E. and M.”

Vol. 28. No. 5.

AN AMATEUR DISTANCE RECORD

Here is a little encouragement and
stimulus for amateurs who think that all
distance work has stopped with the ad-
vent of oscillation transformers and
other requirements necessitated by the
new Radio Laws.

Just think a little over this long dis-
tance record made ‘‘in spite of” the new
apparatus required. A few weeks ago,
the author, an operator on a coastwise
ship, while off Barnegat Light (60 miles
south of New York), picked up the
call “8DK?” following a bit of the usual
amateur “fat chewing.” The signals
were clear and moderately strong. Upon
consulting the U. S. official call list, the
owner was found to be Mr. R. Whit-
moyer of Detroit, Michigan. Confirma-
tion by mail was made and the following
description of his sending set given by
Mr. Whitmoyer :

Five-wire antenna, 45’ by 45, two-inch
coil run on storage batteries, a home-
made oscillation transformesn, condenser
and gap. The writer’s receiving set was
the familiar De Forest “Type D” with
carborundum detector.

Of course the conditions were excep-
tionally good, but, even with that con-
sideration, it was some working, was it
not? Seven hundred miles with a two-
inch coil, or approximately 18 miles per
watt, and not on the west coast where
most records are made.

A point most strongly brought out by
the incident was the evident advantage
of registered stations, for, without an
official call, the origin of these signals
would probably never have been ascer-
tained.

Better get a license and use the call al-
lotted you, for who knows but that you
may be next on the “record list.”—HY.

NEBRASKA RADIO ASSOCIA-
TION

About three months ago eight boys
of Lincoln, Neb., met and formed the
Nebraska Radio Association. The as-
sociation has rapidly grown and to-day
includes 18 members. Officers are
elected every six months and at pres-
ent are as follows: Frank R. Peebles,
president; Godfred Frohn, secretary,
and Ashby Stratton, treasurer. Meet-
ings are held weekly at the homes of
different members.



May, 1914. MODERN ELECTRICS AND MECHANICS &

20th YEAR 267,000 COPIES SOLD 20th EDITION

“How Easy It Is

to do any kind of electrical wiring and construction work
with a copy of Standard Wiring in your pocket.”
. Anybody can do it with Standard Wiring and every
inspector will pass it.

IT TELLS YOU

The latest rulings of The National Board of Fire Under-
writers, explained and illustrated, with line cuts and half-
tones of the most modern and approved methods.

The latest data on Carbon, Gem, Tantalum, Tungsten and
Mazda incandescent lamps.

Simple and complete formulez and tables, with examples
worked out, for direct and alternating current wiring for
light, heat and power, for all systems—prepared especially for
this year’s edition of “Standard Wiring,” by the greatest
electrical engineering company in the world.

The most carefully selected list of the “One Hundred Best”
manufacturers of officially approved electrical apparatus and
supplies in this country—showing everything required for any
complete installation.

Flexible Leather Cover Pocket Size One Dollag
Sent Postpaid, any address, on receipt of price.

MODERN PUBLISHING GO.
32 UNION SQUARE NEW YORK

1007 Annual Income for Llife

is the unusual opportunity that is open to a few investors in our BEARING
PECAN ORCHARDS.

A few 5 and 10 acre Pecan groves containing five and six year old trees
which five years from to-day should return you from 30% to 50% annually
and increase each year thereafter, and which ten years from to-day should
yield you 100% and over annually and continue during your lifetime and that
of your children and your great ) Tt
Insurance.

THIS IS A GILT EDGED
INVESTMENT.—Absolutely safe
and unusually profitable. It will
yield a good income NOW.

IMMEDIATE ACTION

is necessary if you want to share in
these bearing orchards.
Particulars of Our Monthly Installment

can purchase a Pecan Orchard on small mont
8 per cent. at the start, with principal doub!

years and providing for a ent life incc
our pamphlet, “FORTUN IN PECANS,
request.
St. Andrews Bay ““rse" & Orcharu vu. /&Aoo e, ereens
2100 Trinlty Duldlng 111 RRADWAY, NEW YBRK  F  tooereeeeeeteeresessesnniiiin oot

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

When writing, please mention “Modern Electrics and Mechanics.”
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When You Have Things to Fasten
to Brick, Stone or Concrete—

TRADE MARK REG. U.S. PAT. OFF.

The Perfect Fastener

The illustrations on either side of this an-
nouncement show ordinary Bolts and
Screws fitted into U, S. EXPANSION
SHIELDS. The center cuts at top and
bottom show U. S. Shields as they are in-
serted in Walls of Brick, Stone, Concrete
or Other Masonry. When the bolt or
screw is turned into the Shield a positive
inside lateral expansion occurs and the
fastening is there to stay.

U.S. Expansien Shields are Adjustable !

The Wedge-Nut principle characterizes all
U. S. Expansion Shields which permit of
the Expansion being increased and fasten-
ings “taken up” or retightened after heavy
vibration or excessive strain may have
worked them loose. This is not possible
with other and NON-ADJUSTABLE
types of Expansion Shields.

Made in All Sizes—To Mest All Requirsments

U. S. EXPANSION SHIELDS are made
in a wide range of styles and sizes to
meet the varying requirements of all those
having fastenings or attachments to make
to Brick, Stone, Concrete or Masonry.

Toli Us Your Roquiroments — We'll Send Samples

U.S.Expansion Bolt Co.

Mudson Terminsl Bidg., NEW YORK

When writing, please mention ‘“Modern Electrics and Mechaxien.”



MODERN ELECTRICS AND

YOUR BRAIN
A Full Course “Feed”

Like the ‘‘breakfast foods' — of fame —
there’s Knowledge, Strength, Earning-
Power, for you, in ELECTROFORCE—

A REAL MAGAZINE

KIND YOU WERE LOOKING FOR

Many pages of real reading—Practical Education, cleverly combined with
real entertainment—for easy digestion and assimilation—stimulating mind
and effort.

A ‘‘preparatory course.” fitting you for intelligent understanding of the big
things of life—a *‘post graduate’ if you've already had an opportunity to
study them.

Nothing cheap or trashy, but good to the core—and. like the school boy
with the apple—when you're through. there ‘‘ain’t going’ to be no core.”

| Doesn’t this “MENU”’
SOUND GOOD?  (fr&~

May, 1914. MECHANICS
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OWN to the minute

Special Articles on
Electrical and Allied Sub-
jects—

. . . Flectricity for Beginners
All that 1ts name impliecs—and so much more that you will _}}'ilrelggs elégr?pgyrin

H H -1 elephony. Lnginee
truly be surprised and delighted with Natpa e ecteicity 1

ELECTROFORCE

"Unusually attractive is Electroforce—clean and bright—care-

fully. thoughtfully and systematically edited (not only in read-
ing matter pages, but in advertising section)— nothing that we
are doubtful of. or would hesitate to place in the publisher's
own family.

So many helpful suggestions—and you'll be surprised at how

Electrical Cooking

Electrically Operated
Pontoon Cranes

Electrical Wiring

How a Three-heat Switch
is Wired

The House of a Thousand
Electrical Features

How Motor Starters
Operate

Queer Incidents and Hap-

nin
Ele%?'lcnﬁ‘erms Made

ear

Signal Outfits
Refrigeration
Vacuum Cleaning
Electro-Chemistry
Street (llumination
Household Electricity

much real value some of them will be to you It costs money
to publish a magazine like ELECTROFORCE—but during 1914
we will give our readers the biggest value for $1.00 that they
ever purchased. Really—you can’t getthe first number on
the way to YOUR ADDRESS too soon.

Welding X
You can afford two cents a week for an electrical education, ;}g;‘;"cﬁ&'}f Equipment
the price of one red postage stamp Well then subscribe now— Noted Men
$1.00 for a whole vear (12 big issues.) Question Box

$1.50 for 2 years.

YOU’LL BE GLAD YOU DID
For those who have to ‘‘be shown' we are

TwentY’Fch Cents’ fﬂr Three Months making a Special Offer — a three month's

subscription to ELECTROFORCE for twenty-five cents ELECTROFORCE isa thorough
electrical education for anyone Get ELECTROFORCE for yourself, or for your son You
will never find a better value for 25¢c. Address

ELECTROFORCE PUBLISHING CoO.

——

In fact. Everything that
is GOOD TO READ

Stroh Bidg.. 171 Michigan Street
MILWAUKEE, WIS.

——

When writing, please mention “Modern Electrics and Mechanics.”
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Classified Department

You will find it a good investment to use these
columns.

Advertisements in this department 5 cents a
word; no display of any kind. Payable in ad-
vance, by currency, check, money order or stamps.
Count 7 words per line.

8% discount for
10% discount for 6 insertions
15% discount for 9 insertions
209 discount for 12 insertions

within one year.

One of the most profitable high grade classified
mediums in the United States. Try it out.

Advertisements for the June {issue
must be in our hands not later than
May 1st.

3 insertions

AGENTS

GET AGENCY—CAMPBELL TIME SWITCH—
automatically turns on or off electric lights at any
predetermined time. The Campbell Bell Transformer
rings electric bells from the electric light current.
Great line to sell the stores and the homes. Write
quick. Campbell Electric Co., Lynn, Mass, ()%

AGENTS WANTED TO SELL MY “PERFEC-
tion” self-filling Fountain Pens. 60 per cent. profit.
Make $20 per week. Send $0.17 for sample (to keep
Eut ti'iﬂel'sge and proposition. Ralph Ralston, Wau-
on, Iowa,

$60.00 PER WEEK AND UP. HOW FAR UP
depends on you. Enormous sums are being made by
Oxyg 1 one has made $21,600 in three
years; another $6,000 in one year; another $4,600 in
six months. estern Oxygenator Co., Beatrice,
Neb. (%

AGENTS—SALARY OR COMMISSION, GREAT-

est seller yet. Every user pen and ink buys on
sight. 200 to 500 per cent. profit. One agentivs{ sales
onroe

ﬁszo in six _days; another $32 in two hours.
fg. Co., X 88, La Crosse, Wis.

- AUTOMOBILES

USE AN AIR-FRICTION 1914 MODEL “C.” IN-
creases power and economy of motor one-half. Abso-
lutely impossible to choke or load. Uses distillate,
gasofine or half kerosene with finest results. Starts
casy in coldest weather. We fit all motors, guaran.
teeing definite results or refund money. Exclusive
county rights. Liberal exchange on other carbure-
tors. The Air-Friction Carburetor Co., Dayton,
Ohio. [€3% 3

AUTOMOBILE SUPPLIES

I'LL SAVE YOU MONEY ON TIRES BY MY
new co-operative plan. Dollars saved on every size.
Printed guarantee of 850C' miles actual service with

every tire. Don’'t buy another tire until you get
price list and new co-operative plan. It will pay
you. State size. Write me to-day—Now! Man-

ager Tuxedo Auto Tire Exchange,
Ave., New York City.

FORD LICENSE BRACKET, FRONT 25C, REAR

40c, portpaid. Satisfaction or money refunded
Leggett & Duryea, Princeton, N. J.

MOTION PICTURE PLAYS

896-T, Eighth
*

WRITE MOVING PICTURE PLAYS; $60 EACH;
all or spare time: no correspondence course. Details
free. tlas Publishing Co., 858, Cincinnati, Oh(xo).*

r

MODERN ELECTRICS AND MECHANICS

.and make money.

Vol. 28. No. s.

SAFETY RAZOR BLADES RESHARPENED

DISGUSTED WITH “RESHARPENING”?
Want something better? Then let us re-edge them
as we edge new razors. Skilled blademaker's work,
under graduate engineer—gives smooth ‘‘new-razor”
shaves—that's guaranteed. Send for Redge Process
me&. Handy mailing case frce. Parker-Warren

oratories, 1488T, Broadway, New York.

“CONSTRUCTION OF INDUCTION COILS AND
Transformers” is a valuable book, containing 100
pages and 72 illustrations, by H. W. Secor. You
cannot afford to be without this book, which is the
latest work on construction of induction coils and
transformers.  $(.26 postpaid. Modern Publishin,
Co., 82 Union Square, New York. (r

BUSINESS OPPORTUNITIES

BUILD A BUSINESS OF YOUR OWN. GET
away from wage slnvelx'. We have over ten thou-
sand best formulas and trade secrets, bound; sent
postpaid for $38.00. Any one is worth price asked for
all. Get out of the rut! Say, “I will.” Circular of
list sent for the asking. Worite to-day—Now. Cleve-
land Technical Supply Co., 10217 Hampden Ave.,
Cleveland, Ohio.

FREE FOR SIX MONTHS—MY SPECIAL OF-
fer to introduce my magazine “INVESTING FOR
PROFIT.” It is worth $10 a cogy to any one who
has been getting poorer while the rich richer. It
demonstrates the REAL earning power of money. and
shows how any one, no matter how r, CAN ac-
quire riches. “INVESTING FOR PROFIT" is the
only progressive financial journal published. It shows
how $100 grows to $2,200. Write NOW and I'll
send it six months free. H. L. Barber, 418-20 W.
Jackson Blvd., Chicago. (%

I WILL START YOU IN MAIL ORDER BUSI-
ness, Guarantee Success, furnish you $50 outfit, al-
lowing you to pay for same out of profits. I will
allow you one month’s trial. If successful, ay for
outfit; if unsuccessful, you owe me nothing. %nclose
10 cents (to exclude curiosity seekers) {or particu-
lars and sample. C. Wagner, Marshall and Thomp-
son, Philadelphia.

80-DAY OFFER—$1 BOOK FOR 25C.
able mail-order information; buying
making

now.

VALU-
 goods; money-
lans. Money back if unsatisfactory. Order
ing Co., Box 1801, Little Silver, R J.

BE A MAGICIAN—MYSTIFY YOUR FRIENDS
. We manufacture tricks for home
and stage entertainments. Big new illustrated cata-
logue of 1,000 tricks, puzzles, jokes, and novelties,
free. Oaks Magic Co., Dept. 66, Oshkosh, Wis.

1,000 LIVE COUNTRY NAMES AND ADDRESS,
26c; 200 sample names, 5c stamps. The List, 1952
W. Germantown Ave., Philadelphia.

THE BEST MAIL ORDER PROPOSITION ON
earth. Particulars free. Luther Gordon Co., North-
western Bldg., Chicago. (€} {

START A MAIL ORDER BUSINESS: OF YOUR
own. Small capital. Spare time. 27 plans. Send
for particulars. Dept. N, Mutual pportunities.
Exchange, Buffalo, N. Y. =~~~ " (IDw

ADVERTISERS — SPECIAL — 5C PER WORD
places your ads in 188 different magazines. Send
copy now for next issue. King’s Magazine, Box
1801, Little Silver, N.J. o

“MONEY MAKING IDEAS,” PUBLISHED
monthly, turns your spare time into cash. Sample
copy free. A. Kraus, 409 Chestnut St., Milwaukee,

is.

’b“l W'IE.L'APIAY"stl’o‘;PER 1oo£‘p0‘n‘ﬁﬂﬁs‘ ”gi

oys an irls. end stamps for prospectus. °
fake. Ralph Ralston, Waukon. Towa." o —

ACTIVE PERSON. MAY EARN PLEASANT IN-
dependent living writing for newspapers. Particulars,
News Press Bureau, 72 News Bldg., Medina, Y.

WANTED

UNITED CIGAR STORES COUPONS, SEND 2C
stamp for prices and exchange list. Box 264, New
Rochelle, N. Y.

FIREARMS WANTED.
;}l Ism-ts. Steph Van

BUY OR_EXCHANGE
R laer, West Oran{e.
2)
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MAGIC

FREE ILLUSTRATED BOOK ON HYPNOTISM
and other occult sciences to all who send their ad-
dress. Write to-day and learn how to influence and
control others. M. D. Betts, Sta. 147, Jackson,
Mich. (r)%

STAMPS, COINS, ETC.
$4.25_PAID FOR FLYING EAGLE CENT OF

1856. Hundreds of other coins bought. Send 10c
for buying catalog. A. Kraus, 409 Chestnut St.,
Milwaukee, Wis. *

OLD STAMPS BOUGHT — $75.00 PAID FOR
a certain_ old stamp: hundreds of other stamps
bought. Send stamp for buying list. A. Kraus, 108
Kraus Bldg., Milwaukee, Wis. *

STAMPS — GREAT BARGAINS. 100 DIFFER-
ent, 5c; 500 different, 80c; 20 different Peru, 10c;
100 different Central and South American, 40c; 100
different British Colonials, 80c. Nickles, Box 2466,
Washiagton, D, C.

STAMPS ON APPROVAL AT 650 PER CENT.
discount. Kankakee Stamp Co., Kankakee, Ill.

BOOKS, ETC.
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BRIEFHAND, A COMBINATION OF LONG-
hand and shorthand, enables you to write as fast
as the average stenographer. end 60c (stamps) for
self-teaching manual containing 2900 illustrations and
complete instructions. Saves time and money spent
at school. Premier Briefhand School, Dept,
Washington, D. C. (A%

STORAGE BATTERIES ARE VERY HARD TO
master and understand, but if you read this book you
will know all about them from beginning to end.
“Storaqls Betteriesl, Stationary and Portable,” by
J. T. Niblett, M. .E.E. 80 pages, 21 illustrations,
pocket size, silk cloth binding. Price, 50c postpaid.

Modern Publishing Co., 32 Union Square, New York.
r

FREE TUITION BY MAIL — CIVIL SERVICE,
mechanical drawing, stationary engineering, electric
wiring; agriculture, poultry, normal, bookkeeping,
shorthand and typewriting_courses. For free tuition,
apply Carnegie College, Rogers, Ohio. ()%

GOOD BLACKSMITHS ARE SCARCE AND
few learning the trade and the blacksmiths must
make the tools for all—from surgeon to the safe
blower. B"? Toy's Modern Methods Forging and
Welding different’ kinds of steel solid, and doing
all har obs easy; also hardening and tempering
to a standard by colored charts. Any smith can be
an expert; that means good jobs and big money.
Al for ome dollar. Send for valuable samples free.
W. M. Toy, Sidney, Ohio. (r)%

GET A COPY OF “THE MODERN BARREL,”
10¢. A 80-page information barrel concerning the
“Barrel and Factory.” “The Modern Barrel,” 1952
W. Germantown Ave., Philadelphia.

YOUR LIBRARY IS+ NOT. COMPLETE WITH-
out a copy of Bound Volume No. 4 of Modern Elec-
#rics, containing 958 pages, with over 1,000 illustra-
ticns and 1,200 questions and answers on topics of
vital importance to you. Elegantly bound in black
cloth; gold stamped. ~Our supply is limited, so order

to-day while you think of it and you will not be
disappointed. ~ Price, $2.00; 40c extra by mail in
U. g.: 76c_extra in Canada.

Modern Publishing Co.,
33 Union Square, New York, N. Y. (r)

EVERY READER OF THIS ]
should read ‘*Mechanical Digest.” You need it
Subjects:  Electrical, mechanical, gasoline engine,
motorcycle, automobile, engineering, hints, kinks, how
to make things, formulas, recipes, mail order hints,
hobbies, etc., etc. Each issue has dollar ideas that
we pay for. All in plain English. Regular yearly
subscription price, 50c. Special trial offer, 16c one
ear, or two years 25c. Mechanical Digest, Grand
iamds, Mich.

MAGAZINE

MOVING PICTURE MACHINES

$36 PROFIT NIGHTLY — MOVING PICTURE
business—small capital starts you, no experienoe
needed. Teach you—furnish everything. Ralph J.
Golsen, 65 East 46th St., Chicago, Dept. 6

WE CAN FURNISH ANY BOOK ON WIRE.
less published. Write Book Dept., Modern Publish-
ing Co.,, 32 Union Square, New York. (r)

HELP WANTED
YOUNG_MEN OR WOMEN, $75-$100 A MONTH

to start. Rapid advmcemeng. We train you quickly
by mail. o other experience needed.” Positions
everywhere. Become a private secretary. Work side

by side with big men. No need to give up present
work while learning. Free tuition now to bright
students. ~Write quick for free book. Tells all
about private secretaries and our home training.
Chicago Univ. of Commerce, Dept. 1415, 800 N.
Clark St., Chicago, Ill. *

_LOCAL REPRESENTATIVE WANTED. SPLEN-
did i assured right man to act as representa-

STORAGE BATTERIES ARE VERY HARD TO
master and understand, but if you read this book you
will know all about them from beginning to end.
“‘Storage Batteries, Stationary and Portable,” by
J. T. Niblett, M.ILE.EE 80 pages, 21 illustrations,
ocket size, silk cloth binding. Price, 50c postpaid.
Modern Publishing Co., 32 Union Square, New o(rk).

r

HUNDRED WAYS OF KISSING GIRLS AND’

other things; something real good. Price 26c. J. M,
Sheridan, 417 East 151st St.,, New York City. (4)

THIS ELECTRICAL DICTIONARY WILL JUST
fit in your vest pocket. Caf? it around with you
while you are at work. ‘Handy Vest Pocket Electri-
cal Dictionary,” by Wm. L. Weber, M.E., containin
upwards of 4,800 words, terms and phrases employe
in the electrical profession with their definitions given
in the most comprehensive manner. Full leather
cover, 50c postpaid. Modern Publishing Co., 82
Union Square, New York. (r)

BOOKS ABOUT ELEVATORS — BEST PUB-
lished. Morse, 19 Union Pl, Yonkers, N. Y. (1)

INSTRUCTION

“SPANISH-IN-A-WEEK,” BY T. S. ROMERO,
embodying a new method, scientific, exact, comprehen-
sive, by an expert teacher of pure Castillian Spanish.
This book contains the f nts of the 1 ,
easily grasped and of sufficient vocabulary to enable
any one to obtain a working knowledge of Spanish.
Every word phonetically pronounced. Appendix con-
tains ?eoﬂraﬂlcal information in Spanish and Eng-

all tin-America.

lish o Sent postpaid, cardboard
50c, cloth 76c. Modern Publishing Co., 82 Union
Square, New York. (r)

tive after learning our business thoroughly by mail.
ormer experience unnecessary. All we require is
henesty, ability, ambition and willingness .tc learn a
lucrative business. No soliciting or traveling. All or
spare time only. This is an exceptional opportunity
for a man in your section to get into a big paying
business without capital and become independent for
life.  Write at once for full ﬂnrticulars. National
.Co-opentn:e RealtB Company, L[-599, Marden Build-
ing, Washington, D. C. *

FREE ILLUSTRATED BOOK TELLS OF ABOUT
300,000 protected positions in U. S. service. Thou-
sands of vacancies every year. There is a big chance
here for you, sure and generous pay, lifetime em-
ployment. = Just ask for booklet S-947. No obliga-
tion. Earl Hopkins, Washington, D. C *

$65.00 TO $150.00 MONTH PAID MEN AND
wemen in U, Government positions. Life jobs.
Thousands of appointments coming during 1914.
Copzmgndedu;:am}n s?ﬁcietflt. “Pull” unnece; L
write to-day for free list of positions now available.
Franklin Institute, Dept. F 2(S3, Rochester, N. Y.

I WILL START YOU EARNING $4 DAILY AT
home in spare time silvering mirrors; no capital;
free instructive booklet, giving plans of operation.
G. F. Redmond, Dept. A. G., Boston, Mass. (OOF 3

. $5 DAILY EASILY EARNED AT HOME SPARE
time, silvering mirrors. No capital. Free instructin
booklet tells vou how to make $56 daily. Patterson
Co., Dept. N, Brookville, Ky. (10) %

ELECTRICAL APPARATUS
25 FORMULAS FOR_ 50c. RENEWING DRY

Batteries. List free. Charles A. L. tz, .
York, Pa. * utz. Dept. F,




FOR SALE

NEW AND SECOND-HAND MOVING PICTURE
machines, stereopticons, opera chairs, electric lightin
plants, gas making outfits and everything for travel-
ing or stationary picture theatres. Films for rent
and for sale. Write for bargain list. Wichita Film
& Supply Co., Wichita, Kans.

“HAVANA BALSAMIC TUBES” — BEST ARO-
matic sanitary short smoke on earth. Send ten
cents for sample package of ten Tubes. Do it to-
dey. A. Ramirez_ & Co., Manufacturers, 1616 17th
St., or Dept. T, Box 998, Tampa, Fla,

AGENTS—NEW AUTOMATIC $2.00 ADDING
machine. Sell 10 a day eng. Make 100 per cent.
Absolutely no competition. Everyone buys. G. Bas
sett, 5921 Indiana Ave., Chicago.

FOR SALE—MOVING PICTURE FILMS. ANY
subject, lc per foot. Davis Service, Watertown,
is,

SILVERING MIRROR FORMULA; COMPLETE
working _instructions (guaranteed) 2Cc. Why pay
more? Scientific Bureau, N. W. Lynn, Mass.

NAMES FOR SALE—MAIL BUYERS, FARM-
ers, school teachers, agents; original letters for rent.
Big Mail Directory, 1124 Foster Ave., Chicago.

A 1 KW. TRANSMITTING SET, GOOD RE-
ceiving set, and accessories; cost $120, for $60. A
% h.p. guoline' engine and dynamo for $24. F. S
Adams, Stockbridge, Mass.

1912 TWIN EXCELSIOR, FULL EQUIPMENT,
excellent condition, $185. 1910 Twin Thor, good
condition, $75. George E. Egge, Nyack, N. Y.

REMINGTON TYPEWRITER, GOOD ORDER,
first $12 takes it. Edgewater Press, 1124 Foster
Ave., Chicago.

DRAWING MATERIALS

DRAWING MATERIALS — BIG CATALOGUE
geel.‘. Stevenot Company, 8 Cooper Union, N(el\;
or]

MODERN ELECTRICAL CONSTRUCTION. BY
Henry C. Horstmann and Victor H. Tousley. A new
revised and enlarged edition, 16mo., 858 pages, 173
diagrams. Pocket size, full leather limp. Price, $1.50

stpaid. Modern Pu{)hshing Co., 82 Union Squa{e).

r

ew York.

MISCELLANEOUS
FOLDING POCKET COAT AND HAT HOLDER.

Can attach anywhere and remove instantly. Big
sellers for agents. Everybodﬁ wants it.  Nickle
lated. fg. Co., “L,” Bing-

Sample, 10c. Wedge
amton, N. % &

LEARN TO PLAY A HARMONICA — COPY-
righted instruction booklet teaches ar;'ybody. 10c;
concert harmonica and instruction outfit, 86c; no
:{t'nans. Peter Mountford, Maritime Building, New

ork.

-

BOAT_ BUILDING FOR AMATEURS. BY
Adrian Neilson, C.E. This book will tell you how to
build all manner of small boats, such as punts, skiffs,
canoes. row and sail boat<: only $1.00, postpaid to
any address in the U. S. Modern Publishing Co.,
82 Union Square, New York City. ()

PENCIL MATE COMBINED PENCIL SHARP-
encr and clip. No twisting off points, handy, hooks
on pocket. Sample 10c. Unruh, 806 S. Broad St.,
New Orleans, La.

POULTRY — WHITE ORPINGTONS, CELE-
brated Cook strain; most popular breed in America.
Eggs for hatching, $2.50 per 15. Address J. E.

Teal, 4913 Ravenswood Ave., Chicago.

BIG LIBRARY—ALL THE BOOKS YOU WANT,
6¢c each, including hundreds late $1.50 fiction. 28c
for plan; will work anywhere. Particulars free.
Monﬁy back if unsatisfactory. Terrell, Montesano,

ash.

INDIAN BASKETS AND RELICS.
free.  Gilam, Highland Springs, Cal.

PRICE
(?)
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DO YOU WANT THIS BOOK WHICH TELLS
you how to test and operate all different kinds of
electrical apparatus, from generators and motors to
lamps and bells? Only 1.50 rostpaid. **Electricians’
Operating and Testi anual,” by Henry C. Horst-
mann and Victor H. Tousley, 16mo., full jeather, and
chuck full of the right kind of information, which
can be readily mastered by the Jayman as well as
the experienced man. Modern Publishing Co., 32
Union Square, New York. (r)

MACHINERY

FREE CATALOGUE OF MODEL SUPPLIES.
Castings, metal specialties on contract. North Chi-
iﬁgo Tool Works, 2184 Grove Ave., North Chicago,

inois. .

GET A COPY OF “THE MODERN BARREL.”
Contains valuable belt information. Price 10c. ‘“The
y?d):‘m Barrel,” 1962 W. Germantown Ave., Phila.
elphia.

WE MAKE WORKING MODELS FOR INVEN.
tors; also dies and stamping of specialties, and carry
a com*)lete stock of brass gears and model supplies.
Send for catalogue. The Pierce Model Works, 3405
Pierce Ave., Chicago, Ill.

INVENTORS: WE MANUFACTURE METAL
articles of all kinds to order. Also, special ma-
chinery, tools and dies, punchings, lathe and screw
machine work, metal spinnings, _castings, rlat’ g
wood and metal patterns, etc. Send sample for
estimate and expert advice, free. The Eagle Mfg.
Co., Dept. D, Cincinnati, Ohio. (%

MODELS MADE FOR INVENTORS: GENERAL
machine  work; designing and perfecting; developing
automgtic devices and machinery. In a position to
do all kinds of light tool and machine work. Prices
reasonable; estimates cheerfully given. Ideal Machine
Works, 61 Ann St., New York City. (%

JUST OFF THE PRESS — BOUND VOLUME
No. 5 of Modern Electrics; contains more real infor-
mation than is found in $50.0C worth of electrical
bocks; 1,344 pages; 2,100 illustrations; 1,060 ques-
tions and answers. A veritable encyclopedia on
electricity. If you are a student of electricity or
desire to keep in touch with the electrical progress of
the world you can’t afford to be without this wonder-
ful collection of data on invention, illustrations and
writings of leading authors from ever J:art of the
world. Positively only 39 sets left. 61‘ ers will be
filled as received and money returned when supply
is exhausted. Price, $8.00; 65c extra by mail in
U. S.; 96c extra in Canada. Modern Publishing Co.,
82 Union Square, New York, N. Y. (r)

PHOTOGRAPHY, CAMERAS & SUPPLIES

. WE BUY, SELL AND EXCHANGE BARGAINS
in microscopes, telescopes, binoculars, cameras, etc
Bargain list sent. Kahn & Son, Opticians, §4 John
St., New York. Established 62 years. (r)%

KODAKS, GRAFLEX CAMERAS, LENSES—
Everything photographic; get bargain list. You can
save money by sending your order to Willoughby.
Broadway and 11th St., New York. ()%

. SPARE TIME —N O CANVASSING. REPORT
information, news, names, etc., to us. We have es-
tablished markets. Particulars for stamp.
HDF, Cincinnati.

““Nisco,”

(%

o PATENTS

PATENTS THAT PROTECT AND PAY — AD-
vice and books free. Highest references. Best re-
sults. Promptness assured. Send sketch or model
for frece search. Watson E. Coleman, Patent Law-

yer, 624 F St., Washington, D. C. (%
PATENT YOUR INVENTION. $10.000 OF-

fered for inventions wanted. Booklet and obinion
free. Milo B. Stevens & Co.. Established 1864, 625
I St.. Washington, D. C.

PATENTS AND TRADE-MARKS. ELECTRICAL.
and mechanical a specialty. Book free. Joshua R
H. Potts. Patent Lawyer,” 8 Dearborn St.. Chicago;
805 G St., Washington: 929 Chestnut St., Phila-
delphia. ()%

C. L. PARKER, PATENT ATTORNEY. 8 -
Gill Bldg.,, Washington. D. C. Inventor’s handbo‘:i
“Protecting, Exploiting and Selling Inventions,” semt
free upon request. ()%
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FREE—LIST OF PERSONS WHO WANT TO
buy patents, prizes offered b{ manufacturers
lists needed inventions. Randolph & Co., 647 F St.,
Washington, D. C. ()%

1868—MIATT—PATENTS—1914—i.e., 46 YEARS’
personal, practical and successful experience in pro-
curing_U.’S. and Foreign Patents, Registrations of
Trade-Marks, Labels, Prints, Copyr&hu, etc. Also
as Counselior and Expert in Patent Causes. Personal
attention given to all busmeu”nsumed by mutual
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HE WHO KNOWS. WHAT PRINTING COSTS
will remit 26c for 60 enveloﬁ:. prepaid, printed to
order. C. Henrikson, Tioga, N. D.

GUMMED LABELS, 8,000, $1.00.
Catalogue free.

1 x 3 INCHES.
Helmus Company, Hoboken, N. J.
)%

5,000 GOOD BOND LETTERHEADS $10.00;
8,000 good envelopes, $7.60; other printing in_line.
l;e'oQ . Miller, 1958 W. Germantown Ave., ila-

consent, but omly on r P ion for
time and labor involved. Terms moderate, but not
contingent. Information and advice freel‘vxnvgn. but
no circular literature. Branch Office, Washington,
D. C., for transaction of business with Patent Office
direct. Reliable and competent foreign representa-
tives. Geo. W. Miatt, Attorney and Counsellor at
Law and Patent Expert. Patent business exclusively.
Offices, Temple Court, cor. Nassau and Beekman
Sts., New York City. (r)

500 BUSINESS: CARDS PRINTED TO YOUR
(;rr;ller, 76c. Geo. Birt, Russell Ave., lndianapozi‘n;
nd.

DIGNIFY YOUR CORRESPONDENCE, 10¢' LET-
terheads and envelopes printed on excellent bond,
$1, prepaid. 500 letterheads or envelopes, $1.50.
%},099 for $2.50. Samples free. Proper printing.

IDEAS WANTED — MANUFACTURERS ARE
writing for patents procured through me. Three
books with list 8200 inventions wanted sent free.
Advice free. I get gatent or_ no fee. R. B. Owen,
¢4 Owen Bldg., Washington, D. C.

INVENTORS: MY PATENT MADE A_FOR-

tune. Particulars free. Let me sell yours. Eugene
Pear], 28 Union Square, Broadway, New York.

PICTURES AND POST CARDS

Printery, Curwensville, Pa.

YOUR NAME PRINTED ON 100 FINEST
quality cards, 8(t. Address 10c extra. Script, plain,
or Old English. Owen Dicks, Kenmore, N. g

GOOD ENVELOPES, GOOD PRINTING, 3(0,
$1.00 postpaid. Business cards, 350 $1.00. 1) years
serving customers l,? mail.  Amity Specialty Press,
Card pt., Amityville, N. Y.

TELEGRAPHY

MEXICAN REVOLUTION PHOTO CARDS, SIX
for 35c. Executions, cremations, piles of dead sol-
diers and other r war scenes. Robert Runyon,
Brownsville, Texas.

MUSICAL POSTCARDS CAN BE PLAYED ON
any phonograph. Big assortment of Sor(ggs and Musi-
ca &umbers. 10c each. N. N

TELEGRAPHY — MORSE AND WIRELESS —
Railway accounting (station agency) taught quickly.
‘Railroad and Western Union Wires and complete
Marconi wireless station in school. Oldest and larg-
est school. Expenses low—can earn art. Positions
secured.  Catalogue free. Dodge’s Institute, Sixth
St., Valparaiso, Ind. 3w

Nathan pany, 248
West 148th St., New York City.

FIVE SPLENDID POSES, 10C.
ner, Station R, New York dity.

MISS M. BAN-

WIRELESS, COMMERCIAL AND RAILROAD
Telegraphy taught free by mail. Send for details.
Brooklyn Telegraph School, W. U. Telegraph Bldg.,
818 Fulton St., Brooklyn, N, Y. (MH%

256 COMIC POST CARDS AND BOOK OF FLIR- TELEGRAPHERS’ WORKING_ CONDITIONS
tations, 10c. A. Kraus, 409 L. Chestnut St., Mil- Wlfe schedule, explained free. Pelnar School eof
waukee, Wis. %  Telegraphy, l&;dmon. Wis. (8)

READ “SHE,” 26C. FOUR NIFTY PHOTOS, WIRELESS

Catalogue, 2c. Paul

10c.
Mozart, Chicage.

24 ARTISTIC BEAUTY POSES, BEAUTIFUL
woman, 10c. New 80-page book for gentlemen, 12c.
(B:g}h 20c. Normal Specialty Co., M 7, Englewood,

icago.

Duff, M 2713, North

ONE KW. TRANSFORMER, OPEN CORE,
16.00; 1 kick back greventer, $8.60; 1 condenser
or transformer, $4.00; 1 audion detector, $2.00;
1 oscillation transformer, $2.00; 1 spark gap, $2.00;
1 sending key, $1.50. andall & Whitcomb, St.
Johnsbury, Vt. *

44 LOVERS’ CARDS AND BOOK OF_ TOASTS,
{39. A, Kraus, 409 M. Chestnut St, Milwauke;.
is.

MARRY; PHOTOS: DESCRIPTIONS LADIES
free. Norton, Box 463 Minneapolis, Minn.

REAL ESTATE

FOR SALE: 60 ACRES OF FINE LAND, ON
Grand_Island, N. Y., fronting on the beautiful Nia-

a River, right across from Buffalo; suitable fqr
d grade develop t, bungalow plots, gentleman’s
estate or farming; nearly 6(0 feet shore front with
riparian rights; ,price. $300 per acre; worth $500;
liberal terms will be made with responsible rties;
house and barns near_shore. ddress W. H. Nor-
throp, Grand Island, Erie County, New York. (r)

“HOW TO MAKE WIRELESS INSTRUMENTS,”
by 8¢ Wireless Experts, containing 96 pages and 76
il{ustntions. written expressly for wireless amateurs,
and is a book that you cannot afford to be without.
Price, 25c polttsaid. Modern Publishing Co., 82
Union Square, New York City. (r)

WIREMANS’ TOOLS
USE OUR INSULATION REMOVING POCKET
tool, no knife needed, postpaid $1.50. Wireman's
Tool Works, 21562 West 108d St., Cleveland, O. (1)

PRINTING AND ENGRAVING

“WIRELESS HOOK-UPS,” CONTAINING 96
pages and 100 hook-ugs. is_ full of diagrams fully
illustrating every possible wircless connection. This
book will enable wireless men to get excellent results.
Sent postpaid for $0.25. Modern Publishing Co., 82
Union Square, New York. (r)

WIRELESS EQUIPMENT, BOOKS, TOOLS,
etc. Practically new, at half price. Thordarson
transformers, 1" kw. oil condenser, $30.00 hot wire
ammeter, break key, helix, gap, electrolytic detecting
set, head receiver, marble detector, variables, Mur-
oc! lers, fixed densers, ignition coil, relays,
key-sounder, Manhattan adjustable condensers, 12
inch fan, drill sets, screw plate, vise, breast drill,
saws, micrometer, calipers, 'drinder, pliers, etc.
“Practical Electricity,” Erskine-Murray, Twining, Navy
Manual, slide rule, drafting table. equest particu-
lars on articles actualli interested in. McClatchie,
178 West 82d, New York.

EXPERIMENTERS: MERCRONIUM ALLOY
(soft metal), 26c per ounce, Spring sliders, 20c.
Spark gaps, condensers, etc. Send 2c stamp for cats
ogue describing these and other goods.

Bowman & Company, 65} Sudbury St., B:'moa:
Mass.

THREAD BRASS ROD, 6-82 or 8-82, $0.16 a ft.
Nuts, $0.10 a doz. Washers, $0.08 a doz. P
wire for detectors, $0.01 a ft. Guaranteed detectors
stand with fibre base, $0.85. Hard Rubber, $0.56.
Carroll Pfleegor, 227 M’;honinx St., Milton, Pa.

OUR 80.PAGE BOOK, “THE WIRELESS TELE,

“U” NEED PRINTING
1000 Letter-Heads or Envelopes, $8.60; 5,(00 or more,
‘i’iz."p Blackledge Press, 1806 Reed St., Philadel-
p a.

P will be found invaluable to those interested
in this science. This book contains 67 illustrations
and is considered a masterpiece. Send $0.26 in
stamps, coin or M. O. to Modern Publishing Co., 88
Union Square, New York City. (r)
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MECHANICS
Apparatus Exchange Department

This department is for the free use of our sub-
scribers and readers, to enable them to exchange
technical articles for which tl;eg have no need for
other articles or apparatus which they prefer.

Advertisements under this heading containing more
than fifty words cannot be accepted; the right is
reserved to rewrite or reject any advertisement which
will not be for the best interests of our readers. Ad-
vertisements under this heading will be inserted one
time only, free of charge.

Advertisements of articles intended for sale cannot
be accepted, as a regular classified department is con-
ducted for advertising of this character at a cost of
§c per word.

Advertisements should be addresed to ‘“‘Apparatus
Exchange Department,” care Modern Electrics and
Mechanics, 88 Union Square, New York.

Advertisements for the June number should reach
us on or before April 80th.

WILL EXCHANGE A GOOD LOOSE COUPLER
for a battery motor. Sam Knapp 89A Cooper St.,
Biooklyn, N. Y

TO ANY ONE SENDING ME A PAIR OF 2000
ohm standarc{ make pl}o:l:;s I willl scdr}d gy.tretu_rcr; ei::
ete set o ncyclopedia Britannica,
;ee“c:nf‘l?:?g’n. Kenworthy Weir, 110 W. 120th St.,
New York.

WILL EXCHANGE 40 FEET OF NO. 4 INSU-
lated standard wire. This wire is just the thing to
meet the insurance regulations for a ground  wire.
Will trade for anything in the wireless line.

Smith, 726 18th St., Des Moines, Ia.

IN THIS VALUABLE BOOK WILL BE FOUND
everything that is necessary for the study of teleg-
raphy. Rules are given for the guidance of operators
in arl different kinds of services, and thgy are very
clear and comprehensive. ‘‘Telegraphy elf-Taught:
A Complete Manual of Instruction,” by Theo. A.
Edison, 12mo., 170 pages, fully illustrated.
Price $1.00 postpaid. Modern Publishing Co., 82
Union Sq., East, New York.

WILL EXCHANGE A RECEIVING SET CON-
sisting of two slide tuning coils, silicon detector, a
fixed cgndenser. lg h’(g oh:;:d hone iand swn:l:hio aslel

] or_a good loo:
Bt Saotd S e ok

g
»

WOULD LIKE TO EXCHANGE A NEW TRIPLE
silver-plated Buescher B flat baritone horn, cost $85,
and a new Washburn mandolin, cost $12, for a turn:
ing lathe not less than 9 x 36 in. centers. Also have
a 8% h.p. Pierce marine engine, and 3 h.p. marine
engine, both in good shape, to exchange. H. S. Wal-
dorf, Hudson, S. D

WILL EXCHANGE WHIMHURST STATIC MA-
chine, never used, with discharger and 5 ft. brass
chain, all cost $6, new, for wireless apparatus, a $3
Murdock variable preferred; also have a 5 ohm tele-

raph sounder and key to exchange. Write Leon C
Erove, Renfrew, Butler Co., Pa.

HERE 1S THE BOOK YOU ARE LOOKING
for, written in plain English so it can be easily mas-
tered by you whether you are an experimenter or an
electrical engineer. “Practical Armature and Magnet
Winding,”” by Henry C. Horstmann and Victor H.
Tousley.  16mo., pocket size, leather cover. Price
$1.50. This book is the most valuable aid to the elec-
trician, either in constructing or operating depart-
ment. Modern Publishing Co., 82 Union Sq., st,

New York.

WOULD LIKE TO EXCHANGE A VARIABLE
condenser, value $7.50; a loading coil or a large loose
coupler, $7; and a loading coil, for a set of boxing
gloves and a punching bag, in %od shape. Instru-
ments are all new. Walter C. Deas, 4218 Howlett
Ave., Cleveland, Ohio.

Clapp-Eastham or Murdock goods, in exchange for a

telegr‘g{tn engineer’s course, which costs $75; one

1000 o Murdock phone with head band and cord;

and a phonograph worth $85 with records?> Also need

other goods, including a hot-wire ammeter. Address

g. Peterson, 164 Westminster Ave., Arlington Heights,
ass.

I WOULD LIKE A % KW. TRANSFORMER
for a Ray “E" camera; also have a Splitdorf auto
coil. Would like a 6-volt motor. Write me what you
have. Robert Crawford, 8629 State St., Chicago, Ill.

IN THIS VALUABLE BOOK WILL BE FOUND
everything that is necessary for the study of teleg-
yaphr. Rules are given for the guidance of operators
in all different kinds of services, and they are very
clear and comprehensive. = “Telegraphy Self-Taught:
A Complete Manual of Instruction,”” by Theo.
Edison, . 12mo., 170 pages, fully illustrated
Price $1.00 postpaid. _Modern Publishing Co., 32
Union Sq., East, New York.

_WANTED — A GOOD TYPEWRITER. WILL
give a portable receiving set consisting of Ferron de-
tector, loose coupler, tubular condenser and 2000 ohm

liones, all in first-class condition. Charles Brown,
fr.. 125 Bergen St., Brooklyn, N. Y.

EIGHT HUNDRED FEET OF FINE FOOLS-
head moving picture film. Will exchange for one 1000
ohm receiver. Address C. H. Garrison, 836 Boal St.,
Cincinnati, Ohio,

I WILL EXCHANGE THE FOLLOWING FOR A
600(1 loose coupler, or will exchange each separately:

ne double-slide tuning coil, $2; 12 numbers of a me-
chanical magazine, from April, 1918, to date, at
$1.60, and one fixed condenser, $1. Any one_inter-
ested in this offer, please write to Andrew L. Shafer,
Scott, Ohio.

HERE IS THE VERY LATEST AND MOST
valuable work on electricity for the amateur or prac-
tical electrician published: ‘“Easy Electrical Experi-
ments, and How to Make Them,” by L. P. Dickerson,
220 pages, 110 illustrations. 12mo., cloth bjnding.
Price, $1.00 postpaid. Modern Publishing do.’ 33
Union Sq., East, New York.

VERY FINE MOTION PICTURE MACHINE,
value $85, with over $10 worth of films. Run by 100
c.p. fi d filament inca light. Also ﬁo. 6
Remington typewriter. Will exchange for good wire-

less instruments of any description. Raymond B. An-
thony, Vincennes Hotel, Chicago, Ill.

FOR EXCHANGE—1 LB. NO. 84 and 1 LB. NO.
40 new black enameled wire, value $12. Want either
a 2-inch coil, rotary gap, 8000 ohm head set, audion,
transformer for battery current, or what have you?
A. Thuem, 444 East 87th St., New York City.

WHAT HAVE YOU TO EXCHANGE FOR ONE
audion and stand, secondary batteries and 10 ohm
resistance, all in good condition. James J. Kertz, 243
Marion St., Brooklyn, N. Y.

. BEAUTIFUL PHOTOGRAVURES—SIZE 7 x 10
in. of Thomas A. Edison and Nicola Tesla. Suitable
for framing—Just the thu:ig for your den or station—
10c each or the two mailed postpaid on ;eceigt of 15¢,

W. A. O. A, 82 Union Sq., East,

stamps or coin.
New York City.

HAVE FOR EXCHANGE A 2-HORSEPOWER
motor starting box for a Blitzen variable condenser or
Brandes hot-wire meter, or other wireless goods of
Eq:xal ﬁal}m. Fred A. Bantz, 185 Fourth St., Jersey

ity, N. J.

HAVE 11 COPIES OF “MODERN ELECTRICS,”
8 copies of Modern Electrics and_ Mechanics, and 7
copies of a mechnical magazine.  Would like a volt-
meter and spark gap. Charles Kiley, 569 West 424
St.,, New York City.

FIRST STEPS IN ELECTRICITY, OR ELEC.
tricity for the Beginner! Doesn’t that title sound in-
teresting? It is just what it denotes, or maybe more.
because it starts off with the development of elec-
tncitg. explaining fully in a purely descriptive man-
ner how to perform simple experiments with as little
expense as possible. 283 pages, 114 illustrations,
pocket size, cloth cover. Price, $1.00 postpaid. Mod-
%I;:t Publishing Co., 82 Union q., East, New York

Y.
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FOR EXCHANGE: TWO-JAR ELECTROLYTIC
rectifier, practically new, with formula for solution.
Also 10 v. dynamo or 1-20 h.p. batte{r motor, in first
class condition. Value of both articles, $7. Am in-
terested in “Type S dynamo, spark coil, transformer
or anything electrical. Edwin R. Cotton, 58 Broad
St., Lynn, Mass,

HAVE TWO HELIXES, SPARK GAP, 1-INCH
coil, one jar d. c. electrolytic_ rectifier, decoherer, and
an electrolytic interrupter. Want telegraph sounder
loose coupler, perikon or audion detector, or variable
condenser. Carl Rush, 309 Quay St., Pittsburgh, Pa.

“WIRELESS HOOK-UPS,” CONTAINING 96
pages and 100 hook-ups, is full of diagrams fully
illustrating every possible wireless connection. This
book will enable wireless men to get excellent results.
Sent stpaid for $0.285. Modern Publishing Co.,
Book pt., 88 Union Sq., East, New York City.

WILL EXCHANGE A NEW LOOSE COUPLER
and a silicon detector stand (new), for a 6-inch water
motor. I also need a good dynamo to the value of
$4.50. Frank Devide, 386 East 188th St.,, New York.

WILL EXCHANGE: A ONE 2% H.P. AIR-
cooled motorcycle engine with coil and carbureter; and
a Seneca camera with double rapid Symn. lens, for
wireless outfit or electrical goods. Will exchange sep-
arate or together. Claude Dinkel, 2201 College St.,
Terre Haute, Ind.

WANTED — A COPY OF “WIRELESS TELE-
ag'ph Construction for Amgteurs."‘xz A. P. Morgan,
o ill_give a copy of “Ex ireless Stations,”

gcnmental
(’y Edelman, $2. Also have other books. Write me.
len Decker, 280 Pigeon St., Ligonier, Ind.

WILL EXCHANGE PICTURE OF WIRELESS
set for photo of any other set. Have for exchange 15
turns copper strip, as used in Blitzen 4 kw. geehx
Want hot-wire ammeter measuring up to at least §
am&g. Write what you want in exchange. Edward
L. Norton, 26 Grove St., Rockland, Me.

YOU CAN TURN YOUR SPARE TIME INTO
dollars by subscriptions from your friends and
acquaintances. ou as a regular reader of MopxrN
Erzctaics AND MEcHANICS know its good points and
can present its attractive features in a_way which will
readily make subscribers of your friends and acquaint-
ances. Cenvince me that you are in earnest and will-
img to push things; send me the endorsement of three
responsible ness men who are willing to vouch for
your fitness and I'll gladly send you your official ap-

intment papers, together with full particulars as to
how to ge about the work, and how much there is in
it for you. Den't delay until some one else in your
territory has secured the apgointment. Write your
zpphc‘:tmn t:;l’ay.' h}"d C. Po&gehx. M(’:ung’e; Uocnl

gents Departmen odern Publishin 0. nion
Sq.. East, New York City. & ’

MODERN ELECTRICS

AND MECHANICS 701

MR. AMATEUR! TO LEARN ELECTRICITY
ou should start from the beginning. You should
lnow all about the minor details before you take om
the big ones, and here is the book that is romg to
take you all the way through. ‘‘Elementary Electricity
Up-to-Date,” by Sydney Aylmer Small, M.A. LLE.E,,
12mo., clof 60’0 pages, 208 illustrations. Price, $1.25,
postpaid. This boog starts on the primary characters
of electricity and goes clear through to the end. Tells
you all about storage batteries, condenser% flow of
current, wer of efficiency, etc. Modern Publishing
Co., 83 Union Sq., East, New York.

HAVE A DOUBLE-BARREL L. C. SMITH 18-
gauge shotgun with engraved Sheffield steel barrels
and patent ejectors. Has 83 in. barrels and is beauti-
fully equipped; cost $125. Has only been used once.
Also_have a 23 caliber Marlin repeating rifle, in fine
condition. Will trade both for up-to-date wireless lg

ratus of good make and condition. Write K. G.

ulliam, Jr., 506 E. Main St., Lexington, Ky.

TO TRADE FOR ONE 2-INCH COIL: 20-OHM
sounder and key; core and secondary of ¥-inch coil;
200-ohm receiver; piece of brass 4 x 6 x 53 in, Will
also trade above and 200 ohm nickel-plated relay for
% kw. coil and vibrator or 8.6 in, coil. James L.
Green, Wesley College, Winnipeg, Canada.

IT IS IMPORTANT THAT ALL INTERESTED
in wireless should join the Wireless Association of
America, which is helpful to those interested in any
way in the wireless industry. For full particulars,
address Wireless Association of America, 32 Union
Sq., East, New York. (tf)

I HAVE FOR EXCHANGE TWO 75 OHM
wireless receivers, a small battery motor, two efficient
spark plugs, the frame of a magneto armature, a
txree-point standard telegraph switch, a helix frame,
8 in. diameter and 12 in. high, and one dozen copper
plates, 2 x 8 in. What have you? James W. Halli-
gan, 328 East 19th St., New York., N. Y.

WANTED: %-INCH SPARK COIL, ELECTRO-
lytic detector, or variable condenser. Have for ex-
change a stamp collection worth $4: also small bat-
i?rynmotor. J. A. Baker, 24 School St., Claremont,

FOR EXCHANGE: RADIO ENGINEER’S WAVE-
meter isting o hogany cabinet, $3 calibrated in-
ductance, calibrated precision rotary condenser, car-
borundum detector, 1000 ohm receiver, Geissler tube
and curves 100 to 1000 meters, new loading induct-
ance and mica condenser. Will give 8500 meter range.
Wanted: A No. 3a kodak in_Al condition. R. E. S.,
care Modern Publishing Co., New York City.

WILL EXCHANGE A MARCONI Ma... i
detector with imported spring motor, mahogany case,
metal parts lacquered, cost $19.50, or perikon and elec-
trolytic detectors mounted on hard rubber base with

WHAT HAVE YOU TO EXCHANGE FOR A $12
post card gro)ector in which both post cards and
slides can be used? I also have two wall brackets.
Miss Amanda Wilson, Stromsburg, Neb.

WILL EXCHANGE %-INCH SPARK COIL,
guzs of l-inch spark coil, variable sending condenser,
ootball, head and nose 3uard. and pair of ball-bearing
roller skates, all in good condition. Would like vari-
able condenser—rotary type preferred—or other wire-
less apparatus. H. Henshaw, 607 Ave. J, Miami, Fla.

PHONOGRAPH RECORDS WANTED, EITHER
Victor or Columbia, in exchange for moving picture
machine, telephones and parts, several transmitters,
aerial switch, 8-pole single throw switch, cameras, de-
veloping outfit, dater, ace:iylene generator, etc. Give
names of records, cost and condition. Knox Cooper,
289 Westminster Rd., Rochester, N, Y,

HAVE A COMPLETE SET OF PARTS FOR
three variable condensers. 1 want switchboard type,
110_v., a.c. volt and ammeters, or what have you?
R. R. Ferris, 268 Iroquois Ave., Detroit, Mich.

MR. ELECTRICIAN: DO YOU KNOW ALL
about wireless diagrams and descriptions? If not, you
need this book, which is the latest one on_the subject,
“Modern Wiring Diagrams and_ Descriptions.” by
Henry C. Horstmann and Victor H. Tousley. 16 mo.,
300 pages, 825 illustrations. Full leather binding, size
4 x 6 inches, pocket edition. Price, $1.50 postpaid. It
explains dynamos and motors, alternating current and
direct current, ground detectors and storage batteries,
installations, etc. Modern Publishing Co., 82 Union
Sq., East, New York City.

precis potentiometer, binding -osts, switch, etc.,
cost $12; neither set used two weeks; for an 8-10
volt. 4.8 amp. generator. Must be in good condition.
E. W. Plummer, 205 W. Delevan Ave., Buffalo, N. Y.

DO YOU WANT THIS BOOK, WHICH TELLS
you how to test and operate all different kinds of
electrical apparatus. from generators and motors to
lamps and bells? Only $1.50 postpaid. ‘‘Electricians’
Operating and Testing Manual.” by Henry C. Horst-
mann and Victor H. Tousley. 16mo., full leather, and
chuck full of the right kind of information, which can
be readily mastered by the layman as well as the ex-

rienced man. Modern Publishing Co.. 32 Union
Sq., East. New York City.

WHAT HAVE YOU IN EXCHANGE FOR A 1%-
inch spark coil. good as new, or a small dynamo-motor,
in perfect condition?> Would like a tape register or a
set of head phones, Brandes preferred, or some elec-
trical books (not magazines). T.et me know of any-
thing else you may have in exchange. Henry Smith,
84 N. 11th St., Paterson, N. J.

1 HAVE TO EXCHANGE A #-INCH SPARK
coil, cost $4. a water motor, cost $2.25, and two_ ex-
cellent double-pole, 80 ohm wireless receivers. which
cost 80c apiece. All in good condition. Will ex-
change for wireless or electrical apparatus. Write
Howard McMillin, West High St., Mt. Gilead, Ohio.

THE REAL ESTATE EDUCATOR CONTAINS
inside _informaton not generally known. Don'ts in
Real Estate, tells all about the real estate business
from A to Z. $1.00 postpaid to any point in the
U. S. on receipt of price. Modern Publishing Co., 82
Union Sq., East, New York City.
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STOP! L0

The justly famous Blitzen Receiving Set. $5 nn
Complete with 2,000 ohm A.M, Style .

Murdock Head Set, $33.00. With Load-

e e, 836700, On cabinet to pick up GIVEN AWAY ABSOLUTELY FREE TO EVERY SUBSCRIBER

profit by the

In making this amazing offer we are not unmindful of the enormous amount of money it was
possible to give away in one month; neither were we unmindful that our well earned reputation
for sincerity and truth in all our statements, flndly attested to by thousands and thousands
of our patronsin all parts of the world, would vanish as if engulfed by an earthquake, did

1. To any subscriber to this magazine that will conscientiously write and show us that
theere is any other mail order electrical and wireless catalog published in any English speak-
ing country that in size, completeness and artistic arrangement is equal to our catalog, WE
WILL GLADLY GIVE $5.00 IN GOLD.

2. To any subscriber to this magazine that will conscientiously write us and give us
the name of any wireless or wireless and electrical catalog that shows even as much as
one-half as many wireless instruments of real worth as our catalog contains, WE WILL
GLADLY GIVE $5.00 IN GOLD.

3. To any subscriber to this magazine that will conscientiously write us and show that
he can purchase from any other concern as great and complete a variety of wireless in-
struments and accessories at no greater cost to him (mind you, we do not say just as
rsn.ucix1 tl:nc;ney; than if purchased of us, WE WILL GLADLY GIVE $5.00 IN GOLD. (See

ixth below.

What Does Your Inability to

It means this: That you will earn the $5.00 many times over:

First. In having our new, big, 325-page electrical and wireless catalog in your posses-
sion (In these two pages we have not the space at our disposal to even attempt to describe
the electrical portion of our catalog, which again far excels any mail order electrical catalog
published) you have at once the finest, the biggest, the most elaborate, one of the most
artistic and the most complete wireless catalog published.

Second. You have the choice of all the best and most approved wireless instruments
now on the market, for commercial, private and experimental use.

Third. You have a veritable treasure house of wireless information. Exhaustive and
elaborate write-ups on every conceivable wireless instrument, scores of wireless diagrams,
elaborate and detailed instructions, with diagrams, for constructing the best types of aerials,
and a great deal of information about the science and practice of wireless telegraphy.

Fourth. [Instead of wasting from 4oc. to soc. in postage for a dozen catalogs, and thus
run the risk, if you are inexperienced in wireless, of purchasing instruments of no real

Do these compelling and impelling reasons

This elahorate catalog is mailed on recoipt of only 8
cest of catalog and eur low prices prehibits

Heud for this ratalog to-day.

THE J.J. DUCR
Improved R J Audion Detector $18.00

The only Audion detector on the market

licensed for private use. The most sensi-

tive detector yet invented.

When writing, please mention “Modern Electrics and Mechanics.”



May, 1914. MODERN ELECTRICS AND MECHANICS

OK! LISTEN!

IN GOLD

TO THIS MAGAZINE that will take the pains to read and
f.ll.'iu conditiens. Our Murdock No. 505 Receiving Set.

rrlefe, $50.00. (‘?,on.m%tln oé t;ceivin(
. rans T, tw ariable 0! T Ser!
we fail to make good on such an unusual offer | Loading  Inductance, . Silicon 'l'):mct'o::
at 100 cents on the dollar, and we therefore ask | 2400 ohm double head set, and a testing
your indulgence to read the conditions of this | button and buzzer, all mounted on beauti-

amazing offer and see if youareentitled t0$5.00 in gold. fully finished mahogany base.

4. To any subscriber to this magazine that will conscientiously write us and show
that as much as even one-half of the advertising space used in this magazine in the January
number advertised wireless apparatus not found in our catalog, WE WILL GLADLY
GIVE $5.00 IN GOLD. (We would not list in our catalog 4/5 of the balance.)

. To any subscriber to this magazine that will conscientiously write us and show
that our catalog does not contain 4/5 of all the first-class dependable wireless instruments
?glveétgle.% in the January number of this magazine, WE WILL GLADLY GIVE $5.00
i .

6. To any subscriber to this magazine that will conscientiously write us and show
that in any other three catalogs published (and this means the three best catalogs after
ours) he can purchase a greater variety of first-class instruments and accessories than
are found in our catalog, WE WILL GLADLY GIVE $5.00 IN GOLD.

7. This proposition is most cheerfully open to all our competitors.

Secure This $5.00 in Gold 'ean?

worth, you have in our catalog the complete catalogs and literature of at least eight con-
cerns constantly advertising in this magazine, and the cream of the catalogs ofq several
other concerns.

Fifth. As a necessary corollary to what we say in No. 4, our catalog is, therefore, a
Beacon Light and Guide to the inexperienced in wireless as to what is best to purchase.
Our justly earned reputation for selling only such instruments that we can unqualifiedly
guarantee, insures our patrons a square deal.

Sixth. It also necessarily follows from No. 4 and No. 5 that transportation charges
are greatly reduced and prompt service obtained by purchasing your wireless instruments |
from the only concern that can in practically every case satisfy all your wants.

. Seventh. All our wireless instruments and electrical goods, with the exception of our
high power sets and special instruments, are sold on approval, we allowing our patrons to
be the sole and absolute judges as to whether or not they have received exactly what they
expected to receive. This proposition is printed on the inside cover of every catalog.

suggest whyyou are losing money by not having our big 325 page catalog?

conts in stamps or cein, which yeu may deduct o yonr first order amounting to $1.00. The great
distrihution except to those really interested.

Pou need it.

°
432:434 St. Clair S't.
The New Compresed Air Spark Gap.
. ° Increases the efficiency of any spark coil
I oledo Ohlo or transformer from 50% to 90%. Sold
9 on_ a money back guarantee. Read the

article in the January number of MobErN

ErLzcTrICS AND MECHANICS concerning this
wonderful instrument.

703

When writing, please mention “Modern Electrics and Mechanics.”
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Story of the Pay Envelope

Whether young or old, if you’re untrained, your pay envelope will tell the same
old story —skimping along on a small salary—Iliving expenses advancing year by
year—no hopes of a raise. Why? Because you latk the training that makes pro-
motion sure. Training makes the difference in men and in salaries. The untrained
man of sixty, in spite of his years of service, can earn no more at a common job
than the untrained youth beside him.

Become a trained man—get more money

The American School of Correspond , one of the
largest educational institutions in the world, was established
over sixteen tieam ago for just such men as you. It 18 char-
tered under the same laws as your state university. It will
train Kou, in your spare time and in your own home, in any
branch of Engineering, Business or Law, or will prepare you
for entrance into any resident college. No matter where you
live, the American School will fit you for a better job and put
you in line for bigger pay.

Follow this advice and start now to prepare yourself for any one of the
countless big, well-paying positions always open. Send in the coupon and
let us tell you how easy it is. We will not send an agent to bother you in
your home or at your work. All business will be carried on privately, by
correspondence.

Sign and mail the coupon now

» American School
|

of Correspondence. Chicago. USA.

M FE&M 5-14
This school has no connection with any other school using the name “American’’

Wben writing, please mention “Modern Flectrien and Mechapiea ™
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No. 484,  Transmitting -
Tuning Coil......ccvee $5.10 No. 486. Leyden Jar, ¥
PINt o o o vocecscssceaess$1.05

No. 439. Adjustable Primary Con-
denser , o cesecetcctreticiatetanaes $5.00 No. 416. Antenna Switch.$2.00

Send for Our New
Manual of Wireless
Telegraphy C1

It contains 104 pages and tells how to
erect and maintain wircless telegraph
stations. Shows a number of diagrams.
No. 417. Flanged Spark Has the Morse and Continental Telc-
Gap . o eeeeenn emeeee $4.80 o .ph Codes. Illustrates the best in-
struments to use; tells what they are
for and how to use them. Do not wait No, 468. Receiving Set..$7.80
until some other time, but sit down now
and send your name and address, and
get one. It costs you nothing.

- Send for Our New
Catalog C26

It is pocket size, contains 212 pages,
with over 1,000 illustrations, and de-
scribes in plain, clear language all about
Bells, Push Buttons, Batteries. Tele- N, 480. Headband with
phone and Telegraph Material, Electric two 1000 ohm receivers.$6.00
Toys, Burglar and Fire Alarm Con-
trivances, Electric Call Bells, Electric
Alarm Clocks, Medical Batteries, Motor
Boat Horns, Electrically Heated Appa-
ratus, Battery Connectors, Switches,
Battery Gauges, Wireless Telegraph
Instruments, Ignition Supplies, etc.

No. 462, Wireless Spark It Means Money Saved to You , ,
Coil, 1 ifeviveneiennns $5.40  to have our Manua) and oor Catalog whea you wast to buy Con

No, 465. High Efficiency
Spark Gap...coecesoes

Two Books Every Wireless Operator Should Have

AMATEURS’ WIRELESS HANDY BOOK . . . . . Price $0.25
LESSONS IN WIRELESS TELEGRAPHY . . . . . Price 025

Manhattan Electrical Supply Co.

NEW YORK CHICAGO  ST.LOUIS SAN FRANCISCO
17 Park Place 114 S. 5th Ave. 1106 Pine St. 604 Mission St.

FACTORIES—JERSEY CITY, CINCINNATI, RAVENNA, OHIO



He Mops In Misery Without B.V.D.

TypicAL summer day—a typical office scene—a round of
A smiles at the mingled discomfort and discomfizure of the
man who hasn’t found out that B.V.D. is “‘zke first

aid” to coolness. You, of course, have B.V.D. on or ready
to put on. If not, march to the nearest store and gez 7z

For your own welfare, fix this label firmly



