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0. H. Justus owns & bi
rihmutl'nkm urg, I

un-'mrmuu tllll- 'I'ﬂ nutnrmu
"o bREy street.”

8 weeks
job

In the Auto and Tractor Business

Read what these men are doing—
here is your big chance to get “on
easy street.”” Come to these great
shops on the biggest FREE offer
ever made.

The Auto and Tractor Business ison the hoom. Thousands of trained
men will b mevaded during the next few months, 1 get calls every day from Garages,
Battery Stations, Auto Repair, Welding Bhops and other suceesafial concerns for Rabe
men. When the big fellows nead bigh grade men they know where to come for them.
They want Hahe trained men,

My Training Unusual

Seientific tool training—that’s the secret. You do things here
necording to the latest enginecring standands.  Thousands af dollars have been ot
in molern toals and equipment. t'a why my men afe ot hidoein the biggest
i the country.  If you want to soeeeed the way Beimer and Justos snd the rest have
—qualify by the same method in only eight weeks or stay as long aa you like.

I’ll Pay Your Railroad Fare
and Board You

MREI]JIEHI.J’J]HTII Rnyn:
Ei.'l'lﬂh!: $10 a day and

In order to fillthe
openings that now
exist, I am mak-
ing an offer noone
has ever made be-
fore—Free Rail-
road Fare, Free
Bnlrll for eight

You Save Big
Muue;r by acting

Pack your
Erl —get on a
trn.]i:.n—{_. ome to
school right now
before it is too
late — OR WRITE

Louis Beimer at 24 was made fore=
AR GVET el Mmany years older.
That's oot heck—iis Rake train

TODAY.

Send for FREE Book

My big illusirated troining book tells how others are succesding. It tells mmr
u aught to know sbout Autoss apd Tractors, Write for it and my shert time

-uII'-rI.‘ N{'::"'i'r It soon expires.

CINCINNA
4445 Grand Elvd, nm' 'II Hinth and ﬁlll'lll:.rll:

rlI.I--"--"'-"'---i----------------.-.-.---l-l-.-.--.

;}é Rahe Auto & Tractor Schools,

md Hinth
ﬂm H. % Cincinnatl, Ohilo.
Wit [ ] abligatin d
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THE NEW WAY TO COOK AND BAKE

(ordinary kerosene, the cheapest
fuel there is) turning them into
an actual gaa that burna with an
intensely hot, clean flame. No
wicks, no smoke, no odor.

Fits All Stoves

Fixteen models fit any kind of
cook stove or range.  No holes to
drill, mo bolts to fasten, no
changes to make. Simply seta in
firchox in one minute. Abso-
lutely safe. It lasts a lifetime.
Every day hundreds of letiers
pour in from grateful women
telling how the Oliver has re-
lieved them from the drudgery
and heat of Summer kitchens

150,000 Women Use
Olivers

Mother M. Burchmans, of Mo.,
writes: “The Oliver burner eooks
and bakes beautifully. I wish
you ecould see the beautiful
brown, well-baked bresd, cakes
and pies.” Mre, C, H. Schmidt,
of Bt. Louis says: “My bread
and cakes are like picturcs.™
8. Bummerrow, of Texas, says:
“l am kissing coal and wood
goodbye. Don't know how to
thank wyou for the wonderful
Miver." F. H. Horton, North
Dakota, writes: “Oliver is what
I call & blessing. You couldn™
buy it back for any price.™

Hawe a Eftchem Rl Ruswmer
—ifon't 'Ihhr, tha (Wiver uniil ypou
fmmd 1L, Turm of the heal the
minats you mre throdarh

Dioes away wilh diry eoal and
woad, No sshes, no smoke, 56
dissase bresding pruilles — =0
Erimy  hknds—cheaper

U'ss your own ovea—tha Oilves
improves the Eaking of mny move

Mo wmelly and sxpengive odl stows

i olujier ks  kitchon—tha
illver Ata Flght l8ls your Fnge

No wichs, no sep, po edor.

. Experia aay the Gliver
suired A5 6F Boumsswork,

30 DAYS FREE TRIAL

Bot you do mot have o ke sstisSed with reading abouot the

Otiwer. On Mr. Oliver's Frea Trial (fTef, ¥You enn test it for
0 daye——you can uss |t in yoerown home, Mall ths soupon
at ones for or airaccive Free Bookbet “New Kind of Hest.™
und Mr. (HIver's Special Low Introduotory Prioe sod 30 day
Frie Trlal Offer o Popular Mechablos roders.

Ablready the Bummer demand for Ollvers 8 keeping our grest
isctorkess working night sod day—bud we can @il Fuaranles
delivery i yoo will burty, There I8 mo chilgation—asond no
money—/jast A 15 and mall the spuapon now before yPou turo

OIL-GAS BURNER
AND MACHINE CO.

2114-D Oliver Bldg. ST. LOUIS, MO.
(Hddat, lirpedd mdmafacdurer of D-Oas Furners (6 the 15 erld
Cenadian ofMices: J00d-0 Webater Bldyg., Terenls

No Money—Mail Coupon for
FREE Eﬂﬂﬂ' and TRIAL OFFER

Dlkvas ﬂl'—"-“ Burner & Maz
4=0 Dlivar Bldg., ll... I.-l-ull

Bemd youwr 'Ii‘l-u o, Hﬂ%%&ﬂwm I
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This Ilustrates the Method to be Used in Projecting upon the Face of Stone Mountain the Designs of the
face upon Which the Picture is Thrown, will Previously be Sensitized for Photographic Purposes,
Finally Washed with Water. A Special Projection Lamp with a Powerful
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Huge Photo on Mountainside Aids Sculptor

By R. C. FOLGER

SING the face of a mountain as a

photographic surface on which to ex-
pose and develop pictures feet in
diameter, projected on the granite wall by
a magic lantern located 600 feet away and
350 feet below, is the unusual procedure
adopted for locating the design of the

Confederate memorial which iz to be
carved on Stone Mountain, near Atlanta,
Georgia.

The extraordinary lamp employed for
this work uses a slide only %3 inch in
size, but the enlargement is such that a
pin scratch on the shde will measure 9

LEFFLEIE BT SufioE mondues

Hergic Memorial of the Confederacy That will Afterward be Carved In the Granlte: That Portion of the Hus-

and, after Exposure, will be Devel
Light and Compound Lens System

ed and Fixed by Fmrin_’_hchtml:m from Above, and Then

as been Constructed for

is Waork
433
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inche: wide on the mountain. The pie-
ture cast on the mountainside at night
will appear as clear as one on the screen
of a movie theater. As the beam of light
will travel npward at an angle ot a little
over 307, great distortion would appear
in the projected picture. In order to
overcome this, the models are photo-
graphed on the level, then the photo-
graphs are tilted at an angle opposite to
the distortion and rephotographed. The
result is that the picture from the dis-
torted slide appears at the elevation on
the side of the mountain as 1t shouwld
when viewed from directly in front. The
lamp is bolted to a conerete flnor and is
adjustahle to any angle. Experiments re-
cently made with the apparatus have
been very gratifving to the sculptor, Gut-
zon Borglum, who has made and will
execute the designs,

In order to retain the projected picture
for the davtime, the rock surface will be
coated with a sensitizing solution, sim-
ilar to that used in the wet-plate process
of photography, and a time exposure of
several hours made of the projected pic-

a0
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Twin Mail Boxes, Experimentally Installed at Wash-
ington, of Which One is for Local
ail and the Other for Quet-af-Town Matier

MECHANICS

ture. This will be done by pouring bar-
rels of chemicals from above. After the
exposure has been made, the huge nega-
tive will be developed and fixed by pour-
ing across its face barrels of other chem-
icals, and finally washed with water. The
picture will then be traced in white to
ruide the blocking of the carvers,

The design, which will cover a surface
about 7 feet long and about 200 feet
high, is so large and the surface of the
wall such, that the usual method of en-
larging from small-scale models has not
proved satisfactory, The head of the
horse which General Lee rides, is 30 feet
from ear tips to end of lips, the stirrup
is 9 feet long, and a man standing on
Ceneral Lee's shoulder, needs a 9-foot
stepladder to carve the ear., The frst
section to be started is a group represent-
ing Lee, Jackson, Davis, and five other
Confederate generals, all on horseback.
The design of the great memorial is
completed ; engines and air compressors
are now being set in place, and it is ex-
pected that ecarving on the head of Gen-
eral I,ee will begin about June 1, this year.

TWIN MAIL BOXES SORT
MAIL AT SOURCE

Twin mail boxes will probably be intro-
duced as a means of facilitating the pri-
mary separation of letters mailed in street
hoxes, Experimental equipment of this
nature has recently been installed in some
of the down-town business streets of
Washington, ID, C., with a view to testing
the public’s codperation in the improved
system., The Washington device consists
of two ordinary mail boxes, mounted side
hy side on a single supporting standard.
One box carries a printed card indicating
that it is for local letters, while the other
15 marked for out-of-town matter, The
purpose of the twin boxes is to simplify
mail separation at the initial post office.

SHARK-PROOF BASINS AT AUSTRALIAN BEACHES

The prevalence of man-eating sharks in
the bathing waters along Australia’s coast
has stirred various municipal bodies near
the infested regions to take active meas-
ures against this danger. Googeo, in par-
ticular, one of the most popular beaches
in New South Wales, has been the scene
of a number of tragedies in which sharks
made successful raids upon the bathers.
To prevent a repetition of such disasters,

the town council at that point is now
making a bold attempt to fence in the
entire bay with steel nets, which will be
carried on hawsers. What is believed to
be the largest shark-proof inclosure in
Aunstralia has been built in the waters
near Townsville, Queensland. It is 330
feet long by 165 feet wide, is amply braced
with piles, and will accommodate 1,000
FEF"-I!'II'IE.



Bathers Disporting Themselves, Secure
against Attack, in the Shark-Proot Hllilﬂ-.
at Townsville, Queensland, Australia

& W . <
"h.. " =
T L SRy
A Shark-Prool Barrier st Goopen, New
Sotithh "Wales, Austealis, Which ia being
Carried 50 Feet Out Iinte the Water to
Protect Bathers
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COMPACT DEVICE SHARPENS
SAFETY-RAZOR BELADES

The short, quick stroke with which a
barber puts the edge on a straight razor
is claimed as the advan-

'[[‘Igl:' oI 1 new

Above: Razer-Blade Sharpener. Ready for Use; a
Reciprocating Motion of the Hand glll.l"ﬂ!‘l:l.l- the
lade. Below: The Carrier Handle Folded Flat

mechanical device for stropping safety
blades. It is but 5 inches long. The blade
15 placed in a clamp and a handle moved
back and forward while the blade is
stropped, first on one side and then on
the other, by a reversing mechanism.

LIGHT AIRPLANE ENGINE
HAS NO CRANKCASE

A remarkably light rotary engine for
airplane purposes, with a claimed output
of 714 horsepow er over long trial
periods, has heen developed recently
by a German in ventor. The en-
gine is of the three-cylinder,
twa-stroke tvpe, and weighs, fit-
ted with propel ler, only 17.6
pounds, Anun usual feature
of the design 15 the lack of

A 7% -Horsepower Engine That Weighs Only 17,6

Pounds: No Valves are Used, but Intake and Ex-

baust Ports are Provided Which are Opensd and
Closed by the Pistona

E——
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any crankcase, the cylinders being bolted
to a cylindrical intake chamber with their
closed ends inward. There being no
valves, centrifugal force is relied upon to
get the spent charge out of the cylinders,
consequently fairly high speeds are neces-
sary for regularity of opération. The bore
of the cylinders is about 2 inches, the
stroke about 2%; inches, and the gasolineg
consumption about-% gallon per horse-
power-hour,

VEHICLE SAFE DISCOURAGES
HOLDUFP MEN

The continued robbery and oceasional
inju'ry of vehiele drivers who must make
eollections while selling wares from wag-
ons or trucks, has prompted one inventor
to devise an effective remedy against
such holdups. A heavy steel shell is riv-
eted to the vehicle frame, which is slotted
at its upper end to receive the driver's
ileposits as fast as collected. The money
so received falls into a light removable
container, which can be withdrawn only
at the office of the employer by operating

Bafe, Which cannot be Picked, Instalied en Vehicle;
Right, Safe Dvsassembled

a heavy lock in the bottom of the shell.

The lock and shell are strong enough to

withstand the assaults of a sledge hammer.

NEW ALUMINUM ALLOY HAS
UNUSUAL QUALITIES

A new aluminum-silicon alloy is report-
ed to possess the strength and ductility of
gunmetal. [t does not contain a trace
of copper or tin, and it is about 10 per
cent lighter than aluminum alloys made
with either or both of these metals. It is
resistant to corrosion and high tempera-’
tures, can he made into extremely thin
castings, and—what is of greater impor-
tance—single castings with considerable
variations of thickness,



SELENIUM EYE

OBSERVES STARS WHILE
ASTRONOMER SLEEPS

By BERNARD G. PRIESTLEY

EVELOPMENT of a
M “selenium eve.” which,
when properly con-
nected with a tele-
scope and recording
device, permits the
astronomer to register
automatically the light
variations ol any heav-
enly body throughout
the night while he
Lewis J. Boss, Inventor sleeps comiortably in

of “Selenium Eye” hed has been com-
pleted by Lewis ]J. Boss, a youthful
astronomer connected with Pine Hill Ob-
servatory at North Seituate, R, 1.

The foundation unit of this eve is a
selenium cell, which can be constructed
at a very small cost, vet is many hundred
times more sensitive to minute light
changes than

distance between them mnever exceeding
Y2 inch—and coating the mica and wires
with selenium.

Selenium possesses the property of con-
ducting electricity more or less readily as
more or less light shines on its surface.
This being so, by passing an electrical
current through the cell and by wusing
suitable apparatus to control and measure
the amount of electricity the cell conducts
under various changes in the intensity of
the light shining upon it, the variability
of the light can be determined. Such a
method is carried out with the selenium
eye,

The cell is mounted in a bakelite case,
which is affixed to a brass tube. The tube
slips into the eyvepiece holder of a tele-
scope. The cell, with a resistance of sev-
eral thousand ohms, is connected in se-

T = ries with a dry

the human eye, f’
according to
the inventor.
He has ob-
tained remark-
ahle results
with a selenium
cell made by
winding two
strands of
small, bare cop-
per wire around
a flat mica
plate, 114
inches long and
L5 inch wide—
the wires sep- - :
arated, but the =Emm——= A

Eye iz Attached to the Tele-
fcope: The Two Wires Eunning
fram the Eye Connect ‘with

battery, a vari-
able high resis-
tor, and a
sensitive gal-
vanometer,
The wvaria-
tions in the in-
tensity of the
light shining
through the
telescope  onto
the selenitum
cell, allow a
greater or less
quantity of
electricity to
flow through

Shewing How the Seleniom

Measuring Devices

—  the cell, and

497
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consequently the galvanometer coil moves
more or less. i ;

The light from a tiny electric bulb shin-
ing on a small mirror attached to the
moving coil of the galvanometer is re-

T ———

RECORDING ROLL

The Becording End of the Seleniam E;E:: The Qacil-

lations of the Oalvanometer are ReHected by the

Mirror Which is-Attached to It onto the Highly Sen-
sitired Roll of Paper

flected onto a roll of paper highly sensi-
tive to light, and thus the oscillations of
the galvanometer are recorded on the roll
of paper. This paper is constantly un-
winding—1like the roll in a stock ticker—
being regulated by a clock device. In
others words, the selenium e¢ye observes
and records light variations throughout
the night of a heavenly body on which
the telescope is trained. Since a star that
i5 being observed itself apparently moves
in the heavens on account of the rotation
of the earth, it 15 necessary to have the
telescope driven by a very accurate clock
device that will keep the telescope con-
stantly directed upon the =star.

The selenium eve, or photometer, is the
result of three vears' experimental re-
search in laboratory and observatory.
Although already acclaimed by astrono-
mers as a most valuable instrument, 1t 1s
thought to be susceptible of further re-
finement.

Tests at Pine Hill Observatory have
shown that the conductivity of the sele-
ninm cell is affected almost instantly by
the variation of light acting upon it—that
the time is at least less than .01 second.

POFPULAR MECHANICS

Moreover, the cells are not subject to
illusion as is the human eye at times, for
they do not indicate that light is present
when it is not. Nor, unlike the human
eye, 15 the selenium cell affected by long
exposure to strong light.

The selenium eye has heen viewed by
many members of the American Associa-
tion of Yariable Star Observers, before
whom the imventor appeared at a recent
convention at Harvard University, and
explained its operation in detail. Mem-
bers of the association expressed a belief
that the apparatus will be of great value
in settling the long-debated question as
to whether the brilliancy of certain stars
does vary, and to determine the periods of
maximum and minimum brilliancy of
stars which are known to vary.

FLASHLIGHT HANDLE ON TOOLS
LIGHTS UP DARK WOEK

Mechanics will find it easy to throw a
beam of light on dark work with a new
flashlight attachment for use with their
tools. The light, when attached, 15 de-
signed to act as a handle for the tool, and
its case 15 made of heavy metal to with-
stand hard usage. The tools for which
it is gpecially intended come in sels, con-
sisting of a hammer, saw, pliers, socket
wrench, and screwdriver, each of which
takes the combination handle and light
with ease,

The Flashl
Any of the
the Screwdriver, or as One

ht Handle: It &s Quoickly Attached to
cola Shown, :Eﬂ Berves as Handle for
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Buoyed In Scattde Harbor after a Desperate Bat-
and a Perflous Towage from off Destroction Island

SHIPWRECKED CREW FIGHT SHIFTING CARGO

RESENTING a

graphic picture of
shipwreck and bringing
the story of a long-drawn-
out trivmphant battle
with the elements on a
wintry, storm-swept sea,
the barkentine "James
Tuft"” reached Puget
Sound some time ago, to
he reconditioned hefore
resuming its interrupted
voyage from Fort Al-
berni, B. C., to Callao,
Peru,

The “James Tuft" car-
ried nearly 200000 feet
of lumber destined {for
South America, a large
part of it as deck cargo.
When it was 70 miles
southwest of Capl: Flat-
tery, it suddenly ran
into a gale, that soon
blew at the rate of 75
miles an hour. 3ail was

By LAWRENCE WM, PEDROSE

WView of the Deck, Tlustrating the Confusion Resulting frem the Shifting

of the Deck Cargo: One can Beadily Imagine the Dangers and DHifhculties

aof the Crew When the 3eas Swept the Loose Lumber across ths Deck or
Dverboard

N
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shortened, and the ship headed for 5an
Francisco, but before it had run 50 miles,
the captain realized that to continue on
invited disaster, so it was turned back
and headed for Puget Sound.

At dawn land was sighted, the storm
had permitted no observations, and the
ship was believed to be in the vicimity of
Tatoosh Light, at the entrance to Puget
Sound. Too late to wear away from the
coast, the officers recognized the land as
Destruction Island, 30 miles south of
Puget Sound, a veritable graveyard for
ships. Both anchors were drop The
water being shallow, the waves, break-
ing upon the reefs, swept the ship from
stem to stern. Following a futile attempt
to reach shore, the American flag was
hoisted upside down on the slim chance
that a passing vessel might see the dis-
tress signal, For more than ‘43 hours the
storm continued, The hving quarters
filled with water, and captain and crew
had to seek shelter on the deck. The lash-
ings of the deck cargo gave way and the
cargo shifted—most dreaded peril to lum-
ber carriers. The crew dug a hole in the
nile of lumber amidships, placed timbers
to keep them above the wash of the deck,
stretched canvas overhead, and awaited
their fate. Fortunately a pot, some coffee,
and meat and vegetables had been s=al-
vaged from the flooded galley. A fire was

PFPOPULAR MECHANICS

built upon a wet timber and a meal pre-
pared, which helped keep up their spirits.

Meanwhile, the distressed ship had been
seen and Port Angeles and the Neah Bay
life-saving station on Puget Sound noti-
fied by phone. The coast-guard cutter
“Haida" steamed from Port Angeles to
the rescue, and the Neah Bay life-saving
crew Eut out from their station. Forty-
eight hours after the “James Tuft” sought
safety in its anchors, the cutter and life-
saving crew reached it. The “Haida™
put a line aboard the barkentine, and its
anchor chains were cut, but the “James
Tuft” listed heavily and it appeared cer-
tain it would turn turtle. While the
“Haida” held the ship bow-on to the sea,
the life-saving boat dropped back to pick
up the crew of the apparently foundering
vessel. The captain u? the barkentine or-
dered his men to leave while there was
still opportunity to save themselves, but
true to traditions of the sea, himself
elected to stay with his ship. Two of the
crew refused to leave him.

The “Haida,” equipped with only gas
engines, clung valiantly to its huge tow,
but seemed unable to pull the barkentine
away from the treacherous inshore waters.
Later, a seagoing tug off Cape Flattery,
having received a radio message telling of
the disaster, came to aid, and the “James
Tudt"” was towed to Seattle.

WORLD'S LARGEST AIRFLANE BEING ASSEMELED

The waorld's largest airplane, the Bar-
ling bomber, now being assembled at Wil-
bur Wright Field for the United States
Army, is expected to be ready for trial
some time in April. The ship is a tri-

lane of 120-foot wing spread, a length of

5 feet, a height of 28 feet, and the fuse-
lage is 10 feet in diameter, It will be
driven by six 400-horsepower Liberty

motors and will have a fuel capacity of

1,500 gallons, which will give it a cruis-

ing radiug of 1,300 miles at a speed of

over 100 miles an hour. The completed

ship will weigh about 40,000 pounds and

will carry 10,000 pounds of bombs. Two

pilots working together can fly the ship

ordinarily, but in bomhbing flight the crew
will consist of eight men.

— e o
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The Barling Bomber, the World's Largest and Heaviest Ajrplane, as It will Look When Completed: Note the
Secin of Wl?l Which Carry the Weight of 40,000 Pounds. The Plane will
ix Ma ave a Crew of Eight Men

chine Guns and

om0 TN
_ 39




ENE
=y

Above: Fore Part of Fuselage of
the Mew HBarling BHomber, the
World"s Largest  Airplane, Naow
Mearing Completion. The Fuse-
lage Is 10 Feet in Diameter. Right:
End View, Showing the Imterior of
A Seetlon of the Pusslsge. Mote
[ts Size in Comparison with the
Man Standing Direcily in Froat
The End of 1, 500-Gallon Chas=
aline Tank can be Seen in the Up-
per Hall of the Shell, and Bome
of “the Other Eguipment in the
Lower Hall. Belew: Tail End of
the Foselage. The Ship will Be 62
Feet from End to Esnd, with &
Wing Spread of 120 Feet, and a
Weight of #0060 Pounds. Iia
Power Equipment is to Consist of
fix Liberty Motors of 400 Horse-
power Each

Y I."l_ A I
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THE BRIDGE WITH A THOUSAND SPANS

Concrete Structure, 14,000 Feet Long, over Tampa Bay, and 16,000 Feet of
Approaches, 400 Feet Wide, to Shorten by 38 Miles Road Route
between Tampa and St. Petersburg

By FRANCIS W. WILS50ON

THOUSAND spans! Where from—
where to?! New York to Liverpool

is perhaps suggested, as you undertake to
calculate mentally how far a thousand
spans like those of the (Queensboro bridge
would reach. It is no such ambitious
project, however, for the thousand spans
of this bridge would not cover the dis-
tance from

¢ the Wool-
: worth
Building
tobandy
Hook. The

Eh2

&

spans will he very short—only about 14
feet each—but even so, it will be some
bridge

A mere 32,000,000 will build the 14000
feet of structure and 16,00 feet of ap-
proaches, which seems a modest sum for
s0 much bridge. -Considering that vou
could wade the waters of Tampa Bay for
most of its length, or from the bridge
deck, with a 10-foot drop, could dive into
the bay, it is not remarkable that this sum
can be spread out effectively over such an
impressive distance.

If filling in and bridging six miles of
shallow water appears a tame engineering
feat, on the other hand it is not an easy
job. Some unusual problems the engi-

& _—
1 =" =
e 1"_.'-' = -
_f--:' The Brid

—p of @ Thousand Spans
i acrogs Old Tampa Hay.
Which Bhortens the Rood
Route between Ta and
St Petersburg by About ag Miles
Portions of St Peies shaurg and Tampa
can be Geen at the Left and Right,

Respectivesy, with the Bridge Appreaches

necrs must cope with, even though
the structure is lacking in spectacu-
lar features. Handling the materials

lor the reinforced-concrete work iz a
min s-size Jjob, To build a bridge which
will  “stay - put"—defying the tropical
storms which sometimes visit its loeality
=15 another worth-while achievement.

The Gandy Bridege, as it is called, will
be the largest undertaking of its kind in
\merica, with two exceptions—the Flag-
ler-Key West extension, and the structure
at Salt Lake, Utah.

Its purpose is to shorten the distance
between Tampa and 5t. Petersburg, Fla.,
a5 miles, : -

How long does it take to drive 38
miles? Tow much does it cost? Many
could answer tlu:ﬁ[.-xt question—very few
could correctly $iswer the last. The
Gandy Bridge Comgany is betting $2,000.-
OCH) that at least 2,000 moterists per day
will spend 75 cents rathef than drive an
adiditional 38 miles to.go from one of
theze Florida eities to the other,

Anvone who has traversed the longer
route will believe th_E].' are hetting on a
sure thing. The present road is. at one




and the same time, both excellent and
execrable; that seeming contradiction be-
ing explained By the fact that if one can
drive along on the 9-foot hrick-paved
road unmolested by other trafhe, nothing
better could be desired. but when
forced to yield half of it to
other vehicles, nothing
worse could be imagined.
With half of the nar-
row brick road
grudgingly
allowed a pass-

g ecar. two
wheels of your
machine .
plunge and

wallow through deep holes or sandy ruts,
the other wheels smoothly rolling along
on the brick. You are sharing that road
most of the time, too. If the racking and
smashing impact doesn’t fracture a spring
or break an axle, you get a new respect
for the material in your car before the
journey is completed.

Was it just canny foresight which
prompted Geo. 5. Gandy, Sr., to obtain
a charter for this bridge 20 years ago?
St. Petersburg was then just a straggling
village, and Tampa but little better. At

This Picture Shows the Immmul'..mt-ﬂ:mdﬂl"dthnf:h: Causeway at the 3t Petersburg
Canseway, to a Width of 400 Feet, have been Filled I

St. Petersburg-Tampa Bridge. BSevera]l Miles of This

any rate he pot the charter, after over-
coming difficulties which would have
balked any but a trained fighter. To the
average man that charter—20 vears ago—
would have looked about as valuable as
a soviet kopeck, but Gandy treasured it
for 12 years, then started something. It
took eight vears more of effort to make
that charter look worth while, and now
it is a valuable asset.

Studying the map, he couldn't zee why
people should travel 57 miles to go to
Tampa, when bridging the shallow bay

Approach to 'Ilm

S
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would cut the distance to nineteen. The
cities grew, tourists flocked from the
North, and today those who have occa-
sion to travel between these resorts wait
impatiently for the opening of the new
connecting boulevard and bridge.

The approaches to the bridge are now
heing constructed. Until they are com-
pleted no work can be commenced on the
concrete  bridge,  Suction dredges are
pumping the sand to &l in the approaches
—an embankment which is, perhaps,
unique as to its flat side slopes. Engi-
neers accustomed to allowing slopes of
one-and-a-half horizontal to one vertical,
for ordinary earth embankments, will
learn with surprise of a All with side
slopes of 10 horizontal to one vertical!
That is the slope used on the sand-hlled
approaches. It is the natural slope of a
sandy beach. Forty feet wide at top, and
approximately 400 feet wide at bottom,
are the cross-sectional horizontal dimen-
sions, the height varying of course with
the depth of water.

Structurally the bridge proper will not
be unusual. A series of reinforced-con-
crete pile bents will support a reinforeed-
concrete deck. On either side of the
24-foot roadway a substantial concrete
balustrade will be provided.

One feature of the foundation work is
out of the ordinary. For a length of
150 fect the bridge foundation 15 bare
solid rock, then the ledge pitches down-
ward, and is covered for the remaining
length by from 8 to 10 feet of sand, Where
the covering of sand is sufficient, the pre-
cast concrete pilez will he driven to a
hearing on the rock; where the rock is
bare, holes will be hored into it to re-
ceive the bottom of the piles, This is an

c—— -

STANDARD DIE SETS REDUCE
STAMPING COSTS

Small machine 5hq}|15: using hut a few
dies in a year, are aware of the compara-
tively high
cost of mak-
ing them to
the required
degree of ac-
curacy and
quality under
their own
roofs, Tao
meet the de-
mand from
thiz class of user, a series of standardized
die sets and parts is heing placed on the
market, on the principle that where quan-
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unusual procedure, but considered advis-
able, for even the dead weight of the
bridge might not be able to withstand
the lateral hammering of the tremendous
seas swept against its side by occasional
gales,

Steel dowels will tie the conerete deck
to the caps of the piles, and no trans-
verse bracing will be used. The con-
struction will be monolithically bonded,
so that, for its moderate height, no other
provizion against lateral sway will be
needed.

At night, with the blinding glare of
headlights continually in view, even a
24-foot roadway will seem narrow. To
obviate this, it is proposed to illuminate
the bridge brilliantly at night, and require
all motorists to shut off their lights while
CTOSSING.

Florida is commencing to give marked
attention to beautifying its highways.
Tourists demand smoothly surfaced roads
as a prime requisite, but aside from that
they also favor localities where there is
something to view besides palmetto and
scrub pine,

Recognizing this, the Gandy bridge
route will provide seenic attractions and
also amusement features for its patrons.
For a considerable length at the shore
enids of the approaches, they will he wid-
ened into broad esplanades, beautified
by palms, oleanders, and tropical shrub-
hery. Parking spaces for cars will invite
the motorist to stop and enjoy the eool
hreeze from the bay in summer, or dance
i the casino in the cooler winter weather.
At intervals along the bridge, tiny islands=
will be constructed, with fishing piers.
tea rooms, and other features appealing
to tourists,

tity production is possible, the unit cost
is correspondingly reduced. The dies are
made in a convenient range of sizes to
satisfv varied needs.

EALLOON HANGARS KEPT COOL
BY CORRECT PAINTING

Im order to keep the interior of balloon
hangars at as low a temperature as pos-
sible, it has been suggested that the out-
side he painted with a highly reflecting
coating like white paint, while the inside
should be covered with aluminum paint.
By this means the radiation into the in-
terior may be reduced 78 to Bl per cent.
White paint reflects the sun’s rayvs, while
aluminum paint is a poor radiator of heat
rays, The effect at night is reversed.




HERE are two general grades of coal

in Germany, the brown eoal, or lig-
nite, and the harder stone, or steinkohle.
The brown coals are not good coals as
Juidged from American standards. Abont
three tons of brown coal wounld be re-
quired to give the same amount of heat
as one ton of good American eoal. About
one-hali of all the brown coal used in
Germany is made into briquettes. These
briquettes are made by pressmg finely
divided ecoal into shapes, using pitch or
other material as binders. A common

gight in the rural communities of Ger- -

many is the hent back of a hriquette
vender who walks from dwelling to dwell-
ing with these black bricks of fuel on
his back. The householder buys in small
quantities, and uses
the brigquettes spar-
ingly in his peculiar
porcelain stove.
Heat among these
people is a luxury
rather than a neces-
sity. The better
rades of coal
ound in Germany
are called hard
coals, but they are
not hard as we
classify our anthra-
cites, most of it
comparing with our
better grades of
steam, Fas, and
coking coals, It
has about three
times the heating
value of the brown
coal and is suffi-
ciently varied in
quality to find effi-
cient usage in most
of the industries.
Germany has
lately made great
strides in its methods of burning coal,
both for economy in firing and in using
inferior grades of coal. Gases which were
formerly allowed to escape up the chim-
ney are now utilized. Air-preheating
devices have been developed beyond past

The
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Drne of the Porcelain Stoves Commaonly Used in G-
TRy ¥y are Designed for Burning Bri
Made from Either Hard
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practice, and oven de-
sion has heen im proved.
'i-cll| dust and ¥ =¥ ¢ v en
peat are coming o into effi-
cicnt use because of the

intelligent application of these improved
burning methods. A complete eduea-
tional system has been built up by the
present "German government to encour-
age the use of fuel-saving schemes for
hoth industries and individoals. It is
realized that the lower-grade fuels must
be used wherever possible, so as to con-
serve the better grades upon which the
country's industrial well-being depends.
There are many industries which cannot
use brown coal. It is out of the question
for use as locomotive fuel.

The accompany-
ing tahle indicates
how Germany is
using its brown
coal. It is taken
from Wirtschaft
und Statistik and

shows the percent-
ages used by wvari-
ous industries of

k=mrrr

the total brown-
coal consumption
of Germany.

It will be noted
from this that over
half of the brown-
coal hriquettes
made in Germany
go to domestic
use and similar
fields.

The problem of
briquetting coal is
not as easy of solu-
tion as may appear
to the casual ohb-
server. To be use-
ful, a” briquette
must be strong,
hard, and tough to withstand rough usage
in handling and shipping; it must be able
to withstand the heat of the sun and
weathering ; .it must retain its form while
burning, as returning to the original fine
pieces would clog the draft, and it must

EOG

or Brown %MMl



506 POPULAR MECHANICS

FRANCE

,-'$'H'ITEEHL4HD AU 51
{']-.-"-1.-". "I". jq_\I

.
L

The Coal Fields of Germany Shown on the Above Map are Indicated by the Shaded Portions. The Lighesr
Bhade Indicates Brown Coal or Lignite! the Heawier SBhade Indicates the Harder Coals or Stein-
kohle. The Inset Bhows French and Belgian Advance, January, 1923 |

ignite readily and burn without produec- has 6 coal mines, 37 iron-ore mines, 17
ing smoke or odor. Germany's briguettes  blast furnaces, 15 steel works, and 18
pass all of these requirements. rolling mills. The Phonix has 5 coal
There are groups of industries in Ger- mines, 1 iron-ore mine, 18 blast furnaces.
many which have considerable effect on 22 steel works, and 8 rolling mills. The
the coal situation. Each group operates 12 principal groups in 1920 produced
under one financial head. The groups nearly 50 per cent of the total coal and
which include all processes from raw coke taken from the Ruhr Valley.

material to finished produet are ecalled One of the most important activities
- I"er Cent af Total
LsE OF BROWMN COAL IN GERMANY Brown Coal Used

Coal Briquettes
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vertical groups. The groups which fune-  of Germany before the war was its chem-
tion in the same phase of production are  ical industry. Maost of the chemical prod-
called horzontal groups, They are or- ucts were produced directly from coal.
ganized on the general principles outhned B:inrr the war Germany pmduch FS per
i Kathemau's Planzeirtschaft, The Stinnes  cent in value of all the dyes made in the
group possesses 26 coal mines, 65 iron-ore  world, averaging in value annually $63.-

mines, 26 blast furnaces, 22 steel works, 30000). Among other important prod-
and 8 rolling mills. The Krupp group wucts which it distills from coal are:
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benzol, sSolvent mnaphtha, ﬂaphthalcrlc,
carbolic aecid, heavy oil, anthracene, and
pitch. These chemicals form the bases
from which a large number of fuels, sol-
vents, explosives, paints, perfumes, and
medicines are drawn, either by distilla-
tion at various temperatures or by dis-
solving them out of the base material.
Some of these processes are very compli-
cated. Whether or not Germany will
continue to lead the world in these indus-
tries depends upon the disposition of its
coal,

Transportation enters into the coal
roblem of Germany as in any country.

1ie brown coal of Germany can be
burned at a saving if it i1s used at or very
near the mine. It is estimated that if the
user is over M miles from the mine, the
saving is very small. Germany's pur-
chases of foreign coals have, in the past,
been influenced principally by transpor-
tation conditions within its own horders.
Its coal fields are far from ocean water
transportation, so that Hamburg, Bremen,
and the north German plain have de-

pended on South Wales and other Eng- _

lish ports for a considerable portion of
their coal. Even Berlin, in 1906, purchased
20 per cent of its coal requirements from

MECHANICS 507

Great Brtain. During the months of
frost, river and canal transportation 1s
not efficient in Germany. Grain ship-
ments during this period also interfere
with coal movement., As a result of these
conditions, it is found that fully 40 per
cent of Germany's principal industries
are¢ located practically on top of coal
TINITREES.

It was estimated before the war that
there were 410,000,000000 tons of the so-
called hard ecoal in Germany which could
be commercially exploited. About one-
quarter of this amount is in veins 12 to
24 inches thick, The remainder i3 in
veins over 24 inches thick. A complete
estimate of the brown-coal reserves has
not yet been made. In 1913, the exploit-
able rezources of brown coal were esti-
mated to be at least 13400,000,000 tons.

These facts are interesting because coal
is the one vital food for the present state
of our civilization. Coal has developed
the arteries of transportation and the
nerves of communication to such an ex-
tent that great economic changes in one
part of the world vitally affect the pros-
perity of the rest of the world, and so
the world is watching the coal situation
in Germany.

PUMP INCREASES CIRCULATION
OF WATER IN BOILERS

Circulation of water in a boiler has
been stimulated by medns of a screw
pump. The driving spindle of the pump
passes through the boler shell and 15 ar-
ranged so that it can be packed while the
hoiler is under pressure, there being no
part inside the boiler subject to wear.
The pump revolves in an open-top casing
connected to the cooler part of the boiler,
and irom which it takes the water, dis-
charging it at the point of greatest heat.
Dirier steam, increased evaporation, and a
fuel saving of 8 to 12 per cent have been
noted.

WASHING MACHINE REVOLVES
IN BUT ONE DIEECTION

One of the newer types of washing
machines, intended especially for large
quantities of towels, or other unmixed
laundry, is claimed to do this work faster
and with less soap and water than usunal.
The outside shell of cast iron, and the
perforated copper basket into which -the
soiled material iz placed, are hoth spheri-
cal, The hasket, contrary to general prac-
tice, revolves in but one direction, the

Wazhing Machine, far Unmixed Laundry, with a Per-

forated Basker Which Revalves in But One Direc-
fiom: The Doora are Shown Opened

machine making 40 revolutions a minnte.
Tt is said that the power required to drive
one of the old machines will operate threc
of the new ones.

Ll
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ELECTRIC-LIGHT POLE TESTER
PLAYS MODERN “PIED PIPER"

The "Fied FPiper” of olden davs who
avenged himself upon the people of

Hamelin by charming, with his flute, an

Left: The Pole Tester at Waork: afver Examinin ththl-lmwm-d of Each
u t
Inspecting Hizh-TE:mi-:-# Li:us far

Bu ted Pale ar the wamfliut. He F1
coden Peg. Righe:

MECHANICS

army of their children to follow him into
a mountain, has a more generous pres-
ent-day counterpart who follows the oe-
cupation of a pole tester for a large east-
ern electric-light company. With his
brace and bit, and with an ice pick to

________  aid him, he goes from
Eniq to pole every day,
oring test holes at the
groundline, or chipping
away dead portions, so
that he may know the
condition of each one
and recommend a new
pole where necessary. It
often happens that he is
followed on his route by
groups of children, whao
become so absorbed in
watching his work that
they stray far from their
homes. Experience has
taught this kindly pole
inspector that the - sim-
plest solution is for him
to retrace his route, and
soon the juvenilé spec-
= tators are back -once
more in  familiar sur-

Boring with a i
: roundings.

e

SPARK ARRESTER SAFEGUARDS
FORESTS AND CROPS

In order to reduce the fire hazard to
valuable timberlands and fields of stand-
ing and harvested grain from the sparks
of passing locomotives, the United States
Forest Service has codperated with west-
ern trailroads in developing a new spark
arrester. The device has proved cfective

In Addites to Tis Fire-Prevention Feniures, Thia
Spark Arrester Heeps Cinders from Flying
through the Open Train Windows

in saving forests, even in the case of a
prolonged drought, and it has given grati-
fving results on engines operating through
the “hay country,” where previously men
had been kept busy plowing fire guards
along the right of way. It is an easy
matter to make and install the arrester,
which conzizts merely of a funnel-shaped
hood of wire netting, fastened, with the
small end upward, over the top of the
stack of the locomotive,

ODORLESS MANUFACTURING
OF CHEMICAL WOOD PULP

Cellulose industries in Sweden have
succeeded in solving a most vexing prob-
lem, which has hitherto defied solution,
by making cellulose without the vwvile
adors that accompanied earlier processes,
Sulphur-free lyve is used in the new meth-
oid, as distinguished from the sulphate
method which uses sulphur-bearing Iyes.
Incidentally. chemical produets of high
value are produced from the organic sub-
stances dissolved hy the waste lve. These
by-products, resulting from what was
hitherto waste, and comprising from 50
to 65 per cent of the volume of the wood,
are said to effect an enormous change in
the economics of the cellulose industry.
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EXPERIMENTAL ROAD DEVELOP3
NEW HIGHWAY DESIGN

The wast sums now available for new
road constroction have prompted high-
way engineers to undertake extensive
tests in the hope of obtaining valuable
data upon which more efficient designs
could be hased. In the casze of Illinois, a
test section of road was built and tested
practically to destruction. Observations
taken indicated that the edges of any of
the rigid-type pavements previously used
as standards were not as strong as the
interior portion of the concrete slab, The
new cross section which has heen adopted
takes advantage of these findings, by in-
creasing the edge thickness to 2 inches,
tapering to 6 inches at a distance of 2
feet from the edges, and having the re
mainder & inches in thickness., The new
design will result in a saving of 1931.
cubi¢ vards of concrete per mile of pave-
ment,

NEW MARINE DIESEL ENGINE
IS DOUBLE-ACTING

Tests of a new design of two-stroke
double-acting oil engine of the Diesel
tvpe,” have been so gratifying that the
builders are
now con-
struct-
Ing one
of 2,250 e
horse- =

A

power along the
same limes, The
putstanding
feature is an
open-ended
eylinder, which
may be consid-
ered as two eyl
inders end to
end, and which
travels on two
cvlinder covers,
that are wirti-
ally fixed pis-
tons, a distance
approximately
equal to one=
third the engine
stroke. A piston
on both sides of
which the com-
bustion gcases
act, moves back
and forth in the
cylinder. This
comnstruction
permits of bet=
ter exhaust and
scavenginge  than
the nsual two-
cvcle engine,

Hight: Outline Drawing
Showing a Part Section of
New Double-Acting Diesel
Engine: Mate the Doaubles
Ended Pistoen amd the Fixed
Heads sn Which the Cylins
der Travels. Lefr: Front

Viewaol
the New
Engineg,
Which
was Devel-
oped by
& Secarch
Firm [ar
Marine

Warlk

A
5

LI Lasiss
e e T

ks

ETATIOMARY
EYLINDER

S L




510

GEOMETRIC SHADOWS CAST
BY SKELETON FIGURE

The student of geometry or drawing
will be helped greatly in visualizing the

A fcated Figure Throws a Simple Bhadew, A
EU'|I11 istartion Is Wisible in the Shadow Becausze
ol Inability to Get Direct Light Rays on the Figure

complicated fgures he deals with by the
aid of a new geometric device which pre-
sents these abstract figures in concrete
form. Small spheres, each having 12
equidistant holes on its surface, represent

A 14-Sided Figure in Perspective: The Lines are Po-
gitlaped over Each Other Bo Skillfully That
Only a Square Resualts

geometrie points, while wires with serew
ends form connecting lines between the
spheres.  With these elements a wvery
large number of combinations is possi-
ble, producing the crystalline structures

ﬁilll-lln lrﬁ:
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of chemistry, fgures known to solid
geometry, as well as interesting modifica-
tions. hen cast in shadow, the figures,
of course, are seen in perspective, result-
ing in a great variety of views of beauti-
ful symmetry.

ELECTRICALLY CHARGED SAND
USED TO MAKE RAIN

Electrically charged sand of very fine
grains, released from an airplane, has been
successfully used to disperse clouds and
produce rain or snow in a series of ex-
periments recently conducted at McCook
Field, Dayton, Ohio. In the work done
s0 far, which has included nothing with
highly charged storm clouds, the time
taken to precipitate and destroy a cloud
has rarely exceeded 10 minutes, and in
some instances only five minutes was re-
quired. The method is a scientific devel-
opment and, contrary to most rain-mak-
ing schemes, seems to be favorably re-
garded by many scientists of authority.
The basis for the process is that when a
negatively charged particle in a solution,
such as a cloud or a fog, comes in con-
tact with a positive particle, the two are
precipitated. The cloud may be either
positively or negatively charged, and the
operator adjusts the apparatus to give an
opposite charge to the grains of sand,
which are then attracted to and unite
with the droplets of water. The com-
hined mass gives them weight, and they
fall through the moist cloud, picking up
other droplets as they go.

[ The United States received more than
$8,500.000 worth of hair nets from China,
in 1921, states a report from that country.
During that vear and the previous one,

the ports of Chefoo and Shanghai were
said to have exported hair nets almost
exclusively.

Figure of Four and Five-8ided Paces: In Contrast to Other Views Shown, Mote That
Here Casts @ Distinct Shadow, Left 3 1 i
Bquare: Mote i the Shadow How One Six-Sided Figure i3 Cont

the Faces of the Figure Are All Trangular ar

within Another
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SIGHAL TOWER MOVED INTACT WITH WERECKING CRANE

ATHER than dismantle a signal tower which was to he maoved to a new location
on the Samita Fg Railread, the engineers decided te conwvey the emtire swrocture
apd foundation by means of a wrecking crane.  This intercating feat was accomplished
siccesalully, though the fonndation weighed over 20 tons, and the tower abaut 3% 1ons.

GIL



COOPERATIVE STATE FIGHT AGAINST BOLL WEEVIL

THE governor of Georgia, when

ment of its kind in history.

from a long-expres

States eatimated as high as a hi]linn.r]nl.larg.

begins.

Weeril Control under the laws of Tennessee, wil

“Acting on President

uested for a statement on the work of the boll-weevil conference
recently hell st Atlanta, had the following statement prepared for Popular Mechanics Magarine !
“War was declared wpon the ‘Billion Dollar Bandit,” when more than 500

senling more than 20 states, gathered in Atlanta, Ga., on February 20 &

launched the natiopal campaign for boll-weevil contral, This iz probably the most comprehensive move-

“It begins with the eordial endorsement of President Harding and scores of influential men like Roger
W, Bahson, and also with the pledged cobperation of Federal and state agencies,
codton mdustry, from dirt farmer o maoufacturer, was re
desire to coordinate and consofidate sl eforts ond sgencies concerned
inating the disastrons ravages of the cotvon-boll weevil, which result in am annusl Joss te the United

“Ir. Maller Hh‘l:t Tutchingon, of New Yark, moted soentist and invenlor, a southerner by hirth amnd
education, presided owver the conlerence and was ungmmously chosen to direct the campaign which pow

“The movemen! was given specibie direction h:t: incorporation of the National Campaign for Ball

h the

Reece Hutchinson, of New York, becomes president of this corposation, with a directorate of ai lease 100
representgtives of all the cotton-producing and manofsctosiog ststes and all branches of the cotbon
incustry as a whole. Among tbose already selected for service i this connection is Sir Hodson Maxim,
who delivered onme of the most interesting adidresses at the Atlanta conlerence.
. "The campaign -will first cepter wpon the raising of a fund of at least $2,500000, which will be
administersd by a representative fmance commilies, with Joha I Martin, well-known financier of
Memphi=s ansd prg_-uiqleni af the Sowihern Baseball League, as treasvrer. Thus faanesd, the corporation
will secure the services of the greatest entomological experts, and experiment stations will be established
under practical conditions upon hundreds of farms scattered throughout the cotton helt

“The elimination of the | weevil is sought, not for the purpose of producing an inflated cotton crop,
beyond natural market demands, but rather to make secore the necessary waorld supply of this great
staple. With this pest eliminated or effectively eomtrolled, the cotton farmer will be_able with eertaimiy
to raise larger crops upon much less ncreage than has heretofore been fmp[ﬂﬁ:‘d. Colncident with the
devising of means to desiroy the weevil, the campaign will do everything poss
cultivation, diversification ol crops, and (o promote bhetter meth
Harding's suggesiion, Governor 1 1
poverners to conrdipate state activities in tlds anti-ball-weevil campaign.”=—Editor.

POHBERENt CilEcns, Tepre-
X, and enthusiastically

: Every branch of the
sented nt this conference, which sprang
'n"lll'l:l_zi'im-

charier oi an eleempsyoary institution, De, Miller

imble o encourage intensive
s of marketing and distribotion.
Hardwick has appointed a commitiee of southern

OMING across the Mexican border

line in 1892, the cotton-boll weevil

Above to the Left is Shown a Cotton Square with the
Larva of the Boll Weevil Encapsuoled im It. At the
Right Is a Wiew of the Bsetle Puncturing a Young
Flower Pud, Below: The Weevil with Wings QOuz-
spread
has spread rapidly until it is now rampant
in almost the entire cotton belt of the
United States, and causes enormous dam-
age, at times, as in 1921, destroying as
high as 70 per cent or more of the crop.

GlZI

The destruction varies greatly, however.
After a mild winter and a moist spring,
the fields are usually heavily infested the
following summer, while again, in certain
instances, as the winter has been severe,
the weevil finds it difficult to hibernate.

The beetle responsible for all this trou-
ble is only about 13 inch long, varying
somewhat in size according to the amount
of food it has obtained in the larva stage.
The female. in the spring, eats its way
into the boll of the plant and deposits the
eggs.  These hatch within a few days,
whereupon the grub immediately begins
to feed. About a week or so later, it
issues as an adult, and shortly after be-
gins the production of another generation.

Though entirely successful methods of
eradlication have not been found, there
is a fairly satisfactory means of control
This consists in treating the plants with
powdered caleium arsenate, thus “gas-
sing” the inscet. Indirectly, it has been
found advantageous to attack the wari-
ous hibernating quarters outside the feld:
to destroy the cotton plants in the fall,
either by plowing under or burning, and
to produce an early crop.

Both Federal and state governments
have given much thought to the problem,
and have laboratories whose sole reason
for existence is to find more successful
ways of combating the evil. One of the
most encouraging steps taken recently
was the conference held at Atlanta.
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MOVIES SEEN IN RELIEF WITH COLORED GLASSES

When an invited audience uf_?ll} scien-
tists, photographers, motion-picture ex-

perts, and newspaper men
left a Loz Angeles theater
on a recent night, they
did so with the reali-
zation that they had
just witnessed a long-
sought achievement—
a motion picture in
which the characters
did not appear to be
on a flat sereen, but
seemed to be moving
about in locations
which had depth ex-
actly like the real
spots where the pic-
tures were taken. This
stereoscopic pictore
has been developed by
a western inventor,
and a six-reel dramatic
production made en-
tirely by his method
has already been com-
pleted.

Four main features
characterize the inven-
tion: The hArst iz a
camera which takes
pictures on two films
at once. through two
lenses, screened re-
spectively by a red
and a green light hlter
and set at a distance .o Filma
from each other equal  ©Other
to the averape dis-
tance between the human eyes. The sec-
ond is the tinting of the films, one red

Special Camera for Taking Two Tndepend-
One through a Red a the
through a ‘\dreen 'I.ighl
Produce Stereoscopic Moving Pictures

and the other green. The third feature
is the prajection of these two films upon
the sereen simultaneously and superim-
posed one upon the other, with the

The Spectator must Wear Glasses

with ne Red and One Gresn

Lensg in Order o See the Boreen
Picture in Relici

use of two standard pro-
jection machines, and
the fourth, a pair of
glasses with one red and
one green lens. which
the spectator wears.

The combination of
these arrangements
causes stereoscopic
vision; that is, each eve
really sees a single pic-
ture of its own and can-
not see the picture
viewed by the other cve.
but, nevertheless, the visual brain centers
"see' one picture in relief.

Filier, to

A Windshield Which Ventilatea in Any Weather: The
Side Panes, Outer Pane, and Inclined Inner Pane
Prevent Any Direct Blast into the Dwiver's Face

AUTO WINDSHIELD VENTILATES
IN BAD WEATHER

The fresh-air fan who likes a well-ven-
tilated car even when driving in stormy
weather, can now enjov his oxygen with-
out the discomfort of a direct blast in
his face, A new tvpe of windshield has
an outer glass guard and an mner pane
which is set at an upward angle, to admit
air to the upper part of the car interior.
A sharp gust of wind or sleet is inter-
cepted, therefore, by the outer pane and
deflected against the inner one, rendering
a direct draft impossible and promoting
clear vision. Two protecting side panes
of glass contribute to the effectiveness ot
this all-weather windshield.
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NEW VENTILATION DEVICE
PREVENTS DRAFTS

Dairy farmers are said to be receiving
with favor a new window for cow barns,

-

Cow-Barn Windows Hinged at the Bottom, and with

Deflectors That Direct the Incoming Current
of Cold Air toward the Ceiling

which is so constructed that it will admit
fresh air in abundance without sub-
jecting the stock in the barn to the dan-
ger of drafts. The window is hinged at
the bottom and closes flat against the
frame. A triangular piece of sheet metal
is fastened to each side of the window
casing with the apex of the triangle down-
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ward. In this position the top of the
piece projects about a foot into the barn.
When the window is opened, the metal
plates confine the air and foree it upward.
A pull on a chain opens the window by
permitting it to swing and drop forward
from the top, and a notched rod catches
the swinging leaf and holds it in place
with any desired amount of opening.

STREET CAR OR LOCOMOTIVE
AUTOMATIC BELL RINGER

For application to electric street and
interurban cars, and also to locomotives,
there has been produced an automatic
bell ringer, which makes it impossible to
start without ringing the bell. Numerous
accidents, caused by pedestrians or wve-
hicles getting in front of a car just as
it is starting, will thus be avoided. The
bell ringer 15 piped to the air supply in
the locomotive or electric car, and is
mounted in such a manner that the throt-
tle lever of a locomotive, or the controller
handle of an electrie ear, cannot be moved
without moving an operating lever on the
device, which opens a wvalve, admitting
the air that rings the bell. Az the locomo-

Left: Automatic
Bell Ringer Unsed
with Electric-
Car Controller.
Abave: Close-Up
of Contral Vabre

tive, or car, gains headway, the lever re-
turns to its normal position, cutting off
the ar, so that the bell ceases ringing.

=k W ettt af

Seven-Car Bection Which Is One of Three Bimilar Ones That Compose
Peower, Car, Aside from Fulling the Trailers, Supplies Light, Water, Refr
at the Waricus Cities alang the FEoute.

ion, Hadio Servic

the Auiomobile Traln That will Leave Indisn
lfcm % amil ?:n.lrﬁlﬂ-
The Lead Car Is & Five-Ton Motor-Truck Chassis,
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TRACTOR SOLVES PROBLEM OF SWITCHING CARS

With a 20-ton tractor
mounted on a specially
constructed body, en-
gineers of the Nebraska
state shop have solved
the problem of switching
cars for the building of
the new capitol at Lin-
coln, After an electric
switch engine had failed
on account of the over-
head wires interfering
with Thoisting, the en-
rineers designed a trac-
tor-driven engine which
now is being used suc-
cessfully. The tractor is
a stock model, and the
car on which it is
mounted was built in an
Omaha machine shop,
where the locomotive
was also assembled.

Werk:

......

Gasoline Locomative Built for Switching Cars on a Construction Job Where
ithe DOwverbead Wires of an El
It Is & Maodification of & Standard 20-Ton Tractar

ectric Locomotive Interlered with the

INTERSTATE AUTO TRAIN TO DISPLAY GOODS

Construction has recently been com-
pleted on a motor-car train that will, this
season, make a 10,000-mile tour through
a number of the middle-western and
eastern states, displaying the products of
manufacturers who may avail themselves
of this novel scheme. The train will be
made up in three sections of seven cars
each, consisting of six display cars
mounted on auto trailers and one power
car built up on a hve-ton truck chassis
In addition to the power equipment, the
lead cars on the second and third sections
will have sleeping quarters for two men,
while the power car on the first section
will have sleeping quarters for six men.
This car will also have a dining room and
complete kitchen equipment, including an

electric range, an electric refrigerator,
and an electric-lighting and water plant,
that will supply light and water to the
entire train. A complete radio-receiving
and sending outfit will also be installed in
this car.

The starting point of the train will be
Indianapolis, where it is expected to
exhibit the display train im connection
with the annual industrial exposition.
From there the train will start on the
eastern trip. A publicity man will travel
one week in advance of the train, making
arrangements at the towns at which it
will stop. A pilot car will be with the
train, and will mark the route for the
train to follow, finally guiding it into the
city where the display is to be made,

F
§
£l
i
e
-
3

e

a 10,000-Mile Trip through SBome of the Midd'e-Westersn and Eastern . -l
allers Prowide Space for the Display of Manufactured Products That will be Exhibited

&2 Which has been Mountedd a Speclal Body, Hepresenting an

States: The Lead, of

Electric Pullman Car.
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OFFICER DIRECTS TRAFFIC
FROM SMALL HOUSE

Standing in a little house which he
built himseli, Traffic Policeman Curtiss

‘This House for s Traffic Oficer Weighs Only 35 Pounds.
The Stop and Go Signals on the Roof
are Dperated from Within
Vanosdall gives the stop and go sig-
nals comfortably in cold weather at Thir-
teenth and Ohio streets, Terre Haute,
Ind. The sides of the house are made

POPULAR MECHANICS

‘of wallboard and glass, and each side

swings on sﬂrin_q hinges, so that he may
make. a quick exit if need be. The house
is 3l% feet square. Mirrors in the top
give him a wview in four directions. A
kerosene stove keeps the house warm.

NEW MOTOR-DRIVEN MACHINE
CLEANS DENTAL BURRS

One of the latest devices on the market
is a machine for eleaning the small cut-
ter, called a burr, that a dentist uses in
his dental en-
gine for drill-
ing out a cav-
ity in a tooth.
The machine
is self-con-
tained with a
motor that
drives at high
speed a spe-
cial brush that
has a com-
bined up-and-
doewn and
rotary maove-
ment, and
from which
the burr re-
ceives about 10000 vibrations a minute.
The cleanings are picked up by a small
suction fan and thrown against a porous
cloth around the circumference. Aleohol
from a small glass cup is fed on the brush.

FARTHEST-NORTH RADIO WEATHER STATION

Jan Mayen Land, a tiny volcanic island
north of Iceland, is in the track of arctic
storms sweep-

inn the February, 1922, Popular Mechanics
Magazine. Scientific men are agreed that
such a station

ing toward the
coast of Nor-
way, 600 miles
distant. In or-
der to obtain
timely warning
of the storms
which peril its
interests, the
Norwegian
government
less than two
YCATS ago es-
tablished omn
the island a
radio station,
the farthest-
north station
in the world,
as mentioned

ticn on

Members of Party Which Buflt and
a8 Mayen Tsland: Ak
Is in Charge, Stands Third from the Left

F 7 is of the utmaost
#  wvalue in broad-

; casting notices
of the approach
of storms com-
ing out of the
north., It is in
charge of Ak-
bard Ekerold,
an American
citizen. The
operator and
his assistants
are the first
ermanent in- -
ahitants of the
island. Similar
stations are
planned at
other points,

FE3EG BY GILLIAHE BEESICE
tes Broadcasting Bta-
Ekerold, Who



Interior of World's Farthest-North Radio Station,

Which Daily Broadcasts Weather Conditions in

the Vicinity of Jan Mayen Istand: It is Proposed
1o Establish Other Radic Btations There

This Illastration, Diawn
from a Photopraph Too
Dark to Reproduce,
Shows the Broadcasting
Suition on Jan Mayen
Ialand, Which Is an Em
tinee Volcana in the
Arctic Ocean

FEEG BY filiaw] JiFrdl
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GOLF SHOE MADE WITH NEW
STYLE OF GUM SOLES
A goli shoe recently placed on the mar-

ket has a sole about 33 inch thick made
of gum material that is different from

=

Galf Shoe, with
Extremely
Thick ¥en
Flexible Sgle,
That daea
Mt Wear
Smootls

the usual rubber composition found in
the soles of sport shoes. The gum, which
in this case is extremely pliable and
resilient, continuously presents a rough
surface even as it wears down.

“ONE-MAN" RAILROAD IS RUN
WITH AUTO EQUIPMENT

When the Bangor and Aroostook Rail-
road last fall abandoned its branch from
Brownville, Me., to an iron works, 12
miles distant, Albert L. Green, a tarmer,
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took over the operation of the road
Leasing the line for $100 a month, he
became the whole operating organization,
from president to section hand. By fit-
ting flanges to the wheels of a small auto-
mobile and housing the chassis, he con-
verted it to a combination locomotive and
box car. Long steel handles attached to
the high, low, and reverse pedals made 1t
convenient to operate them. Trailers
carry freight too large for the ecar. It
accommodates 15 passengers.

RADIO DOLL SINGS FROM TINY
ROSE GARDEN

An enterprising inventor is responsible
for a talented mechanical radio doll, that
can both sing
and lecture
from the
midst of a
miniature rose
garden. Its
dress is made
of fine enam-
eled wire and
SEerves as a
tuning coil,
running from
its hand, like
a tiny wand,
to a detector
set concealed
in a rosebud, Two phone posts, flanking
the entrance to the garden like a pgate-
way, add to the effectiveness of the pic-
ture,

-

aedlf

Above:
in Serwice, with Bulk-Freight Trailer.
Auta Hrl-l"|::'|l afi Frant End, Right
Malne's ""Ore-Man'™ Eaileoad, i the Capaciiy of
at th= Throttle af His Locomotive

h—_

The Combination Locomative and Passenger Coach
Mote the Radiator and |
The Manager ol ‘

Engineer,
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Twro Wiew -ni the H Disk Sharpe fid Polisher: The Balanced Springs under the Disks Allow Free
i Pﬂ?ﬂ:t.ml a ;Fu;r but Yiglding Pressure against the 2

HARROW DISKS SHARPENED
EASILY BY TWOS

The edges of harrow disks are sharp-
ened, and their surfaces polished, two at
a time, by means of a new emery-wheel
device which performs both operations
quickly and easily with one setting. Two
emery wheels are mounted at opposite
ends of a driver shaft, while the disks to
be ground are attached to a frame that
brings them hoth into resilient contact
with the grinding wheels. The operation
15 semiautomatic 1n character, requiring
only slight attention from the man in
charge.

AUTOMATIC VALVE RELIEVES
HOT-WATER PRESSURE

It is usual, in many household plumhb-
ing systems, to install a check valve to
prevent hot water from backing into the
supp]_‘,r main and thus into the meter, This
method 15 the so-called “closed system.”
While it effectively protects the meter
and prevents the expanding hot water
from backing inte the supply main, it at
the same time creates an excessively high
pressure in the plumbing fixtures and pip-
ing of the house. A tank heater left
burning too long, may send the pressure
soaring along with the temperature. In
a closed svstem these excessive pressures
are especially destructive to the ordinary
range boilers commonly used. A newly
developed device is said to cope success-
fully with this ¢ommon danger. [t oper-
ates on the dead-weight principle, and

inders

is constructed entirely of anticorrosive
metals, to insure dependability, The dead
weight 15 a three-part lead ball, and by

SUSPLY TO -
FIXTURED

HETER
OFE CHARGE |

wa Il i
1RTOP WALNE

S4By FROM
BB

AUTOMATIC FOESTUORE -
RELIEF ‘WiLY

=

PR E & B4 EFE
BHACHADRE
-

Above: The Auto
Valve Installed in

of an Ordinary “Closed System.”
of the Walve

the subtraction or addition of the various
sections, the pressure in the hxtures and
piping may be suitably controlled. Kelief
is afforded at 70, 100, or 130 pounds’ pres-
sure per square inch, as desired.

matic Reliel
the Bupp

4
Below: losc-Up

{[ Questioning more than 5,000 children in
the grammar schools of 5t. Louis, Mo,
it was found that 40 per cent had never
seen a sheep, 17 per cent had never seen a
pig, 14 per cent had never seen a mule,
and 12 per cent had never seen a cow. It
is planned to add some of these animals
to the municipal zoo.
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NO-BATTERY FLASHLIGHT USES
SPRING MOTOR

In a new type of flashlight just placed
on the market, a spring motor takes the
place of batteries
commonly used.
The motor weighs
only 8 nunces, be-
ing so concealed
in the handle that
externally the
Hashlight presents
the zame appear=
ance as the ordi-
nary type. A sin-
gle winding fur-
nishes light for a
period of 4 to 5
minutes. It is
claimed for the
device that its
lighting qualities
are not affected by exposure to dampness,
or ordinary rough handling.

SELF-LOADING STEAM TRUCK
REDUCES DELAYS

Delays in loading trucks constitute an
expensive drain on their earning capac-
ities. To reduce these delays as much
as possible, an interesting power winch
has been developed for use with a steam
truck, practically identical with the type

POPULAR MECHANICS

used for tipping a truck body to dump
bulk materials. Power for the winch is
derived from a small independent engine,
and is transmitted from the crankshaft
to the winch shaft by a worm and gear
arrangement. At 900 revolutions per min-
ute the engine is capable of raising a 300-
pound weight at the rate of one foot per
second.

OIL-WELL DERRICK WORKERS
HAVE SAFETY APPLIANCE

Qil-well derrick workers now have a
ready and safe means of reaching the
ground, should an
eXCessive pressure
result when the
gas 15 “struck,”
or should the
fumes hecome ig-
nited. The safe-
guard consists of
shngs which are
fitted over the
steel puy cables at
cach derrick level.
In the event of
danger, the work-
ers merely climb

G WIRE

——————

into the outfits and slide to earth, con-
trolling their speed by a special brake,
thus eliminating the chance of receiving
serious cuts from broken strands in the
cables, ;

A Sgeam-Driven Power Winch on a Steam Truck: Heavy Pack ickly Attached go the Pulley Hook,
' Elevated by the Winch to the Trlu:]: Palnﬂlngr:.. .::qu Detached
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POWER TRANSMISSION BY RADIO
By OTIS S. SAWN

ECENT experiments in an eastern

engineering institute on power trans-
mission by radio, have resulted in the
discovery of some interesting phenomena.
It is known that

be sent out, very nearly one kilowatt
would be received. Why has no one ever
done this before! The answer is simple.
Wireless waves in use todav are about

300 meters or

directed in one ver- I
li
pick them up. Now

longer. These long
Waives are many
more times liahle to
i radiation and dif-
-I fraetion than
shorter ones. This
i 50 because of the
immability to control
their direction. The
problem, therefore,
15 to make short
"I waves. Previous

’[ | experiments have
E.! 1

heen conducted
with waves around

tical plane. They
have never heen
directed in a single
it is possible to =o Yy i
direct the waves I
that no one not in J

line. That 15, if a
a straight line be-

A Mumber of the Tubes Used
in Praducing Radic Waves 45

= 3 meters in length,
and now waves of
the unprecedented

Centimeters Long -
shortness of 45 cen-

wireless waves may
he more or less n
man were sending

in a valley to a man

on top of a moun-

tain, and his waves

were directed, every

one between the

two stations could

tween the two sta-

tions could receive them. Thiz opens up
passibilities of power transmission.

If the waves may be so controlled that
they are in a straight line, there will be
very little energy lost due to promiscuous
radiation. Hence, if one kilowatt could

timeters have been
produced. With an apparatus capable of
producing waves of, say, 50 centimeters,
it would be comparatively simple to make
them transmit power. Waves as short
as this are of the nature of light waves
but are not seen by the eve. So, the rig-

621
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ging up of an aerial consisting of a foot
or less of wire, in the focus of a parabolic
reflector, and a receiving outhit of a sim-
ilar aerial and with a similar reflector,
would constitute the complete outfit. The
unsolved part of the problem, however,
lies in getting a tube which will stand
up under one kilowatt, or more, and such

FOPULAR MECHANICS

short waves. At present, tubes are being
made to stand this strain and when they
have been found satisfactory, the ques-
tion of practicable power transmission by
radio will not remain long unsettled. It
might he well to state that this problem
is not to be confused with wireless con-
trol of motor apparatus.

FPRODUCTION-CONTROL EOARDS VISUALIZE PROGRESS

In manufacturing plants where a large
variety of parts, involving many different

The Exact Progress of Any Assembling Unit in the Plant can be Quickly Tald
i B Arranged in an Eastern Automobile Factory

by Glancing at These

operations, enter into the finished prod-
uct, an accurate record must be kept of

: the progress of the vari-
ois units through the
plant, in order to have
the required number ar-
rive on schedule at the
assembly department. An
eastern automobile fac-
tory uses for this pur-
pose 24 control hoards,
on which the exact loca-
tion of any unit is indi-
cated by means of cellu-
loid buttons. These are
marked with the number
of units in the batch and
the department where
they can be found, and
are moved ahead as the
work progresses. A ver-
tical line on the board
indicates the schedule
standard and shows which
departments are behind
with their work.

FACTORY-MIXED CONCRETE DELIVERED EY MOTOR

The delivery of ready-mixed concrete

in any quantity required, from a central

plant to the site of operations is a new
business in the larger cities. That con-
crete of any desired mix-
ture can be prepared
more economically in a
tactory than in the field,
is, of course, only nat-
ural. There is a certain
hmatation, however. The
consistency of the con-
crete must be kept suffi-
ciently plastie to allow its
flowing off the truck
floor easily and without
separating. However,
there is a wide range of
waork, such as foundations,
piers, sewerconstructions,
and street pavements,

Delivering Factory-Mixed Concrete in Trucks of This Type has been Tried
with Buccess in Larger Citics

where ready-mixed con-
crete may be emploved.
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AUTO “PIE WAGON" SYMBOLIC OF CHANGING WEST

s |

i

O1d-Time Stockmen of A w’“‘“m“ifthn“ on a Round-Up, were at First Shocked When This “Gascline
4

Wagon" Heve in

Advantages over the Old

Life on the open range seems to have
bred in the stockman and cowpuncher
the Indians’ aversion to “devil wagons"”
and “smoke chariots,” and long after the
farmer of the middle West turned his
stable into a garage, the men of the
range still regarded motor cars askance.
The old-timers declar¢ that the last note
in the passing of the old West has been
struck by the appearance of the motor
truck as a substitute for the time-honored

mess wagon,

ter, However, They F
P and Marg Pamiliar O

aund That II:IEtP:nu-H Many

It was somewhat of a shock to those
accustomed to the old method of spring
branding. when the round-up crew of a
big Wvoming outht appeared on the
range accompanied by a motor truck to
carrv the cowbovs’ beds and ecooking
utensils, but the “gasoline pie wagon,” as
it was termed, covered many a mile of
sage-brush country, and proved a great
success, Such a machine can easily run
back to the ranch for additional supplies
—a practice unheard of previously.

S0 That, When Shut, It Incleses the Entire Body,

In This

Quarters, While in the Daytime the
ing Room and Klichen
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MACHINE PLOWS, ELEVATES,
AND DUMPS EARTH

In excavating for buildings, a device re-
cently brought out in the West is likely to

Elevating Grading Machine Which Loosens
reow of Earth, and Deposits [t into an Elevating
Wheel, Which Carries It to a Central Dump Box

Up a

prove efficient. A.right-hand plow loosens
a furrow, while a left-hand plow throws
the earth into an elevating wheel, by
which it is carried upward and thrown
by deflectors into the central dump hox,
The machine fAlls the box mm a distance
of 30 feet, and may bhe dump-ul without

stopping.

ARMY TESTS FASTEST
PURSUIT PLANE

The fastest military pursuit plane in the
world, which was modeled after the
world's fastest airplane, in which CGeneral
Mitchell established a record of 224 miles
an hour, has been given preliminary tests
at Hazelhuarst field, L. I. It will be fully
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equipped with fuel, oil, machine guns,
ammunition, photographic apparatus, and
other devices required in an army pursuit
ship. An important development in this
plane is the ability to get off the ground
in cold weather in less than five minutes,
accomplished by short-circuiting the wing
radiation system for the engine-cooling
water, Another feature 15 the cellular
wing construction, which is practically
immune to shrapnel fire.

COMBINED UNION AND VALVE
SIMPLIFIES PIPING

A wvalve-containing union has just been
developed which has a variety of applica-
tions in steam or liguid-piping layouts.
In place of two
union tailpieces, a
valve and a union
tailpiece are pro-
vided, with a
wrench -oper-
ated valve body
mounted hetween
them. This ar-
rangement is of
particular benefit
when the unit iz
used as a cap on
dead ends, as the
line may he ex-
tended at any x
time without
shut-down. It may also be used as an
auxiliary valve for cutting out parts of a
line without rendering the.whole line
dead by the closing of a main valve. The
vialve-union is furnished in all usual sizes,
and is of all-bronze construction, in ae-
cordance with standard practice,

Pian= That Is a Modification of the
: In Additon o B . 1t Features
able to Shrapnel

Army Puorguit
Recor

—

with Which General Mitchell Established u Speed

ﬂ-uﬁ" ame
a Wing Structure That Is Practically I
ire, and the Abiliny 1ﬁ &% Practically Invulner-

tart Quickly in Cold Weather



'AWhite Brother of the Snake |

By LYLE ABBOTT

WF.[.L in advance of the growing
sentiment in favor of expressing
American tradition in pageantry, is the
effort of Arizona, the newest state, to
preserve what is undoubtedly the oldest
ceremonial still performed in the United
States.

For two years, citizens of Prescott,
Arizona's first territorial capital, have
reproduced the rain ceremonial of the
Hopi Indians, the snake dance, by means
of which this desert tribe indicates its

compliance with the commands of its
principal deity. The third reproduction
of the snake dance by white men, stu-
dents of the Indian ritual and long prae-
ticed in the art of its steps anid ehants,
will take place in June, this year,

It iz not easy for Caucasians to trans-
form themselves into acceptable Indians,
but the men of the “Smoki” tribe of Pres-
cott have done it, and with greater suc-
cess last vear than the year hefore, They
look forward to a higher degree of per-

= |

“Antefopes™ Lined Up on the Left, and “Snake”™ Priestz on the Right, in 2 Procemion of the “Smoki” Tribe,
Which ia ﬂm‘upnlcd. n-f Citizens of Prescott, Arizona,

ho Aim to Preserwe, by &

Yearly Pageant, the Ancient Ceremonials of the Hopi Indians

B2
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The +al af the Bmoki: Facing and Guarding the “Kis," the Pricsis Toveke the Bleas-
"Hmin; m Ancestors, and Call to Their Little Brothers, the Bnakes, fn Mimdery
of the Bavage Worship of the Early Indiana

fection in their next effort. For wnlike Indians, the Smoki (a coined name by which
the usual attempts to “make up” as the organization is known) actually trans-
form themselves into the
medicine men, or priests,
whose parts they play.
It is impossible to go be-
hind the scenes of the
original Hopi ceremonial,
except one be favored as
was Colonel Roosevelt
in 1913, when he went
into the rock-carved
kivas at Walpi and
watched the preparation
of the rattlesnakes. But
whereas Colonel Roose-
velt told us, after he had
left the underg_rﬂrupd
Beginning of the Weird Dance of the Smoki, with the Snake Priests cChamber, that his lips
and Their Little Brothers Exhorting the Rain Gods to Be were sealed hy his po-

Good 1o Their Dusty Fielde sition as the guest

of a noble and peaceful
race of Indians, ours are
not, and we recount how
the Smoki get ready to
give their dramatized ver-
sion of the same dance.
A brown, cappery
stain, when properly ap-
plied, alters the paleface
to a redskin. The Smoki
men do not color them-
selves to a chorus of in-
cantations, but with a
considerable degree of
scientific studv. Thev
stain their entire bodies
until they closely resem-
hle the dusky race. They
cover their hair with long
black wigs; hang beaded

T = - — — = |

- B = — — ——— orpnaments at knee and

Bnake Priests Leaving the Kiva: Thete Priests C Live Rattlesnakes EH_}I.'IW:. at.“] Wrap their
in Their Mouths, and Color Thelr China White, and Cheeks Black loinsg in kilts such as the
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The Wind-Up, as It is Called, in Which E'rmlnm to a
Sacred Cornmeal Which has been Spread opon

real Indians wear, These
extremely short skirts are
the product of a distin-
ruished artist who lived
for many vears in Hopi
villages, and knows their
language and customs,

The final touch to the
costume 15 the character-
istic paint. FEach dance
15 particiFatEf] in |:|;.r the
priests of two divisions
of the Smoki tribe. The
“snake” priests — princi-
al actors in the dramat-
ic pageant —carry the
live and deadly rattlers
in their mouths, and col-
or their chins white and
their cheeks black. The
“antelope” priests, who
sing the monotonous
chants, reverse the color-
ing, wearing white on
cheek and bhlack on chin.

On the breasts and
hacks of the latter are
painted in white the rain-
cloud symbol, a large
white blob from which
descend two  streamers,
representing rain and
lightning. The snake
priests wear on their bod-
123 and upper arms the
white zigzag symbols of
that trinity peculiar to
Hopit ritual: Snake,
Lightning, and Winding
River.

On the arena, which in
June will he the scene of
this unusual pageant, a
reproduction of a Hopi
village is constructed of

ke, Heady to Deposit It in the Ring of
me of the Wildeat Pars of the Ceremonials

%

Left to Right: Chief Snake Dancer with Bhield Symbolic of the Kisi and
Rattlesnake: Sanctifier of the Dance Reck wath Shield of Ante-
lope Clan; Snake Frisst; and an Antelope Priest

T
|

: ;.;: : . ; ! - .... ! "h ..h-. R,

The Tom-Toms: Whether the Dance Be the Measured One of the Ante
lopes or the Wild Hall-Gallop of the Bnakes, the Pricsts Keep Perfect Time
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light material, but without a detail lack-
ing, even to the sun-curing meat hanging
from the walls, and plenty of dusky kids
frla}r about like those who swarm in every
ndian puebla.

With such a background, the white men
perform a dance they hope to preserve
from the altermg hand of time.

Dancers of the Smoki find it easy to
forget their culture. They encounter no
difficulty when the spell is on them. They
cast off the veneer of civilization, inding
deep inside themselves a well of savagery
that makes the muscles tireless and in-
epires the chants, No case of stage fright
has been recorded, for each Smoki fairly
lives his part. Under the stimulus of the
incessant beating of the drums, the bank-
er, the lawver, the mine superintendent,
and the grocery clerk lose themselves in
the aboriginal, and dance and sing, not
rayly, but gravely and earnestly.

How do the Hopi like it?

The Indiin is reserved and more than
a little jealous of his ceremonies. Any-
one in the Southwest knows that it 1s
safer to tamper with the rattlesnake itselt
than with the ceremonial dance of which
it 15 50 important a part

Yet the medicine men of the Hopi,
some of whom have added a college edu-
cation to the tribal traditions that go by
worid of mouth from generation to gen-

POPULAR MECHANICS

eration, are intensely interested in the
white man’s mimicry. And next summer
some of them hope to see the Prescott
reproduction for the hrst fime.

eaders of the pageant movement have
gone to the Hopt and consulted them.
They have frankly disclosed their pur-
yoses and have won approval for the
Smoki dance. Helpful hints of a kind
never dreamed of have been given by the
Hopi 1o the white men. The Indian has
rehearsed emissaries of the Smoki in his
oldest ~customs, probably withholding
some of the phases, bot willingly confid-
ing  secrets of  dress, intonation, and
rhythm,

It 15 the desire of the Smok: to add to
and expand their Indian pageantry, so
that by 1926, when the rest of America
is rehearsing the landing of the Pilgrims,
the signing of the Declaration of Inde-
pendence, and the founding of New Am-
sterdam by the Hollanders 30 years ago,
there will be in the Southwest a pageant
going back still farther. It may deal
with the Indian account of the creation
—something oddly like our own Biblical
one. It will certainly seek to probe the
history, buried in legemds, fireside tales,
myths, religious rites, and tribal tradi-
tions that hold the key to the earliest
inhabitants of the southern Rocky Moun-
tain region. '

FILMING A LIGHTHOUSE FROM THE AIR
By H. E. THOMAS

HE monotony of the tireless vigil at

the Tillamook Rock lighthouse,
probably the loneliest station of the serv-
ice, was relieved recently when a photog-
rapher for a moving-picture company
made a flm of the rock and its surround-
ings. '

Tillamook Rock is located a mile off
the coast of Oregon, near the mouth of
the Columbia River, and i3 known to
every mariner who sails the Pacifiec. A
rongh sea almost constantly  breaks
agronst 115 base, and only in the calmest
weather will even a small boat attempt
a landing, When the lighthouse tenders,
“Roce” and “Manzamita” make their
periodical visits, thev stand off at a diz-
tance and supplies for the lighthouze are
tranzferred to a small boat, then hotsted
to the rock by means of a derrick,

This derrick came in handv when the
photographer made his call,  Sonspended
from the derrick in a ecage, he obtained
fne views of the rock and its environs,

the pounding waves breaking almost
directly heneath him.

The lighthouse has its foundations an-
chored n the solid rock, which rises 85
feet above the sea, and is tended in turn
by three keepers,

Although the coastline is rough and
threatening, few marine dizasters have
occurred in this localitv, for the Tilla-
mook light sends out its friendly beams
to guide ships into the Columbia. In a
storm, the wind howls and tears at the
lighthouse as though 1t would sweep it
from its foundations. Men in the gowv-
ernment service still find a favorite topic
i a gale of two decades apo, when the
waves dached clear over the lighthouse
and threw roeks againzt it with terrific
force. Ome of the bowliders shattered the
lenses of the light, letting in the heavy
seas to drench its occupants.  This piece
of rock 12 still preserved as a soovenir in
the office of Hobert Warrack, superin-
tendent of the 17th lichthouse district.



While the Camera Man Hanps Suspended in
a Cape, He i3 Filming the Tillamook Rock
Lighthoute, Tta Tender: and a Small Baar
Left "Lopelieat Lighthoo=ze,'" and Derrick
Uzed in Lamding Supplies in Roogh Weather
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AUTOMOBILE JACK OPERATED
BY AIR FROM TIRE
A jack which will raise an automobile

from the ground through the medium of
five pounds E— of air

Laede :
Adr-0

Cloee-Up of the
crated Jack
Which eight Only 11
Poinds. Above: Bhow-
ing the Connecting
Hose Copveying  Adr
from the Tire to the
Jack. A Lock Ar-
rangement Supporis the
Car Securely Afver It

J khas been Ratscd
= b /
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signed to fit into the socket formed for
the regular table, and is made to swivel
in the same manner. The attachment is
said to save considerable time in drilling
operations, as the worker does not have
to hunt up a separate vise for clamping
his work to the table. An additional ad-
vantage is that when the vise is open, it
forms a split table so that projections on
the work piece can be placed in the open-
ing. For convenience in making replace-
ments, the vise jaws have been made
both removable and interchangeable,
avoiding the trouble of refitting.

LIGHTWEIGHT LAWNMOWER
15 NOISELESS

The noise of the lawnmowing opera-
tions is said to be eliminated by a new
type of mower recently developed and
placed on the market. It is similar in
appearance to the general style, but the
cutters consist of 16 small gear-shaped
wheels, having beveled finlike edges.
These fins are adjustable and intermesh

obtained from one of the tires, 1= a new
accessory. The appliance may also be
operated by means of a hand or motor
pump, or by a compressed-air inflating
hose, such as are commonly seen at filling
stations. The jack weighs but 11 pounds,
and 15 said to raise a five-ton truck as
easily as a small car, requiring only 15
seconds. In using, the simple outfit is
placed under the front or rear axle of the
machine, which it elevates quickly and
with minimum of effort on the part of
the motorist,

COMEINATION TAELE AND VISE
FITS ANY DRILL PRESS

Of interest to machinists 15 the recent

marketing of a eombination vice and drill

table which can bhe readily attached to
any drill press. The entire unit is de-

s

A Combination Drill Table snd Vise: When Clased,
the Vise Forma a Table Which will Turn Ower
Three-Fourths of a Revelution in Either Direction

Ahove: Clope-Up af
a Pair of Corters,
ft: Lawnmower

with each other, resulting in great even-
ness of cut at any desired height. Two
gide wheels, only 2 inches in diameter,
make possible close cutting around trees
or shrubbery without resorting to hand
trimming. The machine weighs only 7
pounds,

TO BUILD NEW ART MUSEUM
NEAR PHILADELPHIA

A ES00000 art museum to house the
FILO00UKK] collection of paintings owned
by Dir. Albert . Barnes, chemist and art
conioisgenr, 15 to be built at Merion, a
few miles from I’Eﬁlaﬁti[ﬂﬁn, The struc-
ture will be erected on a tract said to con-
tain one of the finest private arboretums
in the country. In the collection of Doe=
tor Barnesz are numerous canvases rep-
resentative of the best in the modern
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French school, while about one-third are
by American artists. The collector has
also arranged to leave a large sum of
money for other purchases, and intends,
eventually, to turn the museum over to

the public.

LOOP AERIALS DISFLACE LESS
EFFECTIVE ANTENN/E

Loop aerials have been found to re-
ceive messages more satisfactorily than
the elevated type of antenna previously
used by a large commercial radio com-
pany, although the high aerials are still
used for sending. The loops, which are
designed especially for short and medium
wave lengths, are wound on frames 8 feet
square with a number of turns propor-

ad1

PLAN TO HAVE INTERPRETERS
ON BUSSES IN LONDON

Interpreters will be found on many of
the London busses during the next tour-

ist season, according to a report from that

Antennz, 360 Feet Long

Abandoned for 'R::driﬂ.; Radioc Messages I:-;r a
is Now Using the Loop Aerials

tionate to the wave length of the zignals
to be received. They are arranged to be
revolved by gearing from the receiving
room, in order to place them in the plane
of the incoming waves, and thus elimi-
nate from the receiving circuit much of
the interference arising from near-hy
commercial and amateur stations,

and Fastened to the Top of the 250-Foot Steel Teowers Shown

Above, have been
rige Commercial Badio Company, Which
hown in the Center '

citv. Tt is expected that the innovation
will be of benefit to foreigners sight-see-
ing in the city, and it has also been sug-
rested, serionsly, that the men will be of
great aid to Americans who, it is asserted,
sometimes have difficulty in making the
conductors understand where they wish
to alight.



Hydraulic Drl&mlﬂﬂrhj the Final Cut That Connected the Mew Orleans Indusirial Canal with the Misstssippl

This Canal, Which has Been under
Thrown Open to Mavigation om February 6, Thi

Conmiruction for Hﬂ:l ¢ Years, wai

caf

CANAL ]JOINS MISSISSIPPI AND PONTCHARTRAIN
By T. E. DABNEY

EW ORLEANS'
which haz been under construction
for nearly five years, was thrown open
to navigation February 6, this year, when
the city fire tug “Samson™ carried a dis-
tinpuished as-

industrial eanal,

river and the lock. Levees had previously
heen built along both banks of the fore-
bay. A full account of this large under-
taking appeared in the October, 1919,
issue of Popular Mechanics Magazine.

semhbl o f
Louisian-
ians, headed by
Governor Par-
ker, through
the mighty
lock,

The canal
was connected
withlth: Mis-
EISSIpPl on
Janunary 29
when two hy-
draulje dredges
cut through the
levees that hold
back the floods
of the Father
of Waters,
jmning it with i

A recapitula-
tion of the im-
portant points
i5 here given:
The industrial
canal is 5%
miles long. It
connects the
Mississip-
pi River and
Lake Pont-
chartrain,
which is not a
lake but an
arm of the Gulf
of Mexico. Ul-
timately, 1t is
believed, ocean
vessels will en-
ter New Or-
leans by the

o —

the forebay, the
half - mile link
between the

bag

Twe Beis af the 200-Ton Gates Ueed In the Lock of the New
Creleans ITndustrial Canal: Note That One Set Is
Open and the Other Ser Closed

lake route,
which is not
only shorter,



] Above: Consiruction Scens
- at the Lock of the New
1 Orleans Industrial Camal, 1t

Was Necessary to Excavake
4% Feet below the HSurfsce,
and dnto the Quicksand.  at
This Lewel, were Driven
24000 Piles ra Buatsin the
350,0060-Ton Weight of the
Lock. Belgw: The Fire Tu
nEamesan,” of the Doc
Board of New Orleans, Which
Was the First Boar wo Enoter
Lock
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bt free from the peculiar problems of the
jetties at the month of the river, where
the navigation of the Mississippi is al-
ways more or less of a problem.

The canal and lock have cost, to date,
about $19000,(00. If development is car-
ried on in accord with present plans, it
will have cost about 50,000, within
the next quarter-century.

The lock is 1,020 feet long by 120 feet
wide, The maximum depth of water over
the sill is 31 feet, and ships up to 3l-foot
draft ean thus be accommodated.

The lock is built of concrete, in one
piece, weighing, with its gates and
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machinery, 225000 tons, and filled with
water, 350,000 tons. It rests upon 24,000
sixty-foot piles, which support, by fric-
tion, this wvast bulk wpon a quicksand
foundation. There are five sets of gates,
weighing 200 tons each, and an emergency
dam weighing 720 tons. This dam consists
of ﬂight girders, B0 feet long, 3 feet wide,
and & feet high, which are dropped, by an
electric crane, into slots in the wall of
the lock,

The eanal was built to provide water-
side sites for industrial plants, which,
under a Louisiana law, could not own
water frontage.

IMPROVED PRESS IS ADAPTED
FOR PRINTING ON WOOD

An improved press iz now available for
prinfing a variety of work on wood, and
it can also be used for printing on paper
and heavy cardboard. The platen is cut
down to take boards 43 inch thick, and to
print on boards of less thickness, a piece
of wood of a thickness equal to the differ-
ence between 44 inch and the thickness
of the board to he printed on, is glued to
the platen, the gauge being set for a
A4-inch board. Printing with metal-tyvpe
forms, such as type-metal type, iron type,
or brass type, may be done on this press,
which will also use hard-rubber dies con-
taining lettering and illustrations. The
press 1s equipped with automatic ink font
and rollers, and can be used for three-
color work. When “making ready,” a
rihber sheet is laid on the platen, It is
adapted for such work as printing illus-
trations and lettering on various kinds of

advertising matter, such as wood-

Ahave:
Wood, but Which can Also be Used for Paper and Heavy

board. Below:

Front View of Press Especially Adapted to Printing on

Side Wiew, Showing Flaten with Rubber Eheet
in Place to Take Cars of Unevenneas in Woark to be Printed

en coat hangers, rulers, backs for
thermometers, and cigar boxes,
and for marking shipping con-
tainers, wooden signs, game
boards, toys, and the like.

MAY HAVE WEATHER
BUREAU AT SEA

A floating weather bureau may
be established by the French and
American governments., Fore-
casters from both countries re-
cently sailed acrpss the Atlantic
on a French ship, broadeasting
reports  of their observations
twice dailv. This service, if made
permanent, 13 expected to be of
great value in safeguarding lives
and property at sea,

Card-
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NOVEL APPARATUS MAKES FAST
MECHANISMS AFPPEAR SLOW

Apparatus by means of which a rapidly
moving mechanism can be made to appear
slowed down or even at a standstill, while
running at normal speed, is now being
introduced. It is adaptable to the study
of the rapidly moving parts of a sewing
machine, the valve movements of gaso-
line engines, and the functioning of many
other mechanisms which have a revolv-
ing part from which the special gear box
of the apparatus can be driven. This

r hox contains cam-operated contact

reakers that control the flashing of a
light from lamps specially constructed to
give an instantaneous flash such as ean-
not be obtained with the ordinary fila-
ment. The gear box is provided with
two distinct gears, one giving the exact
speed of the mechanism te the inter-
rupter, and the other giving a speed one-
hundredth or one-thousandth less. No
auxiliary apparatus, through which to
view the mechanism under test, is needed.

NEW COMEINATION BRUSH
LATHERS AND MASSAGES

A recent invention for the comfort of
men who shave themselves is a rubber
lathering and massaging brush, designed
to take the place of the fingers in rub-
bing in the lather and softening the beard.
The lather is first rubbed on with the

Special Meon Lamp That is_ Used with the Apparajus for Study
:  Apparatus Coupled to Crankshaft of
Plate on the Outside of the Gear Box is Bhown Above, While Below Is the

ing High-Speed
Right: The Bwitch
Compiete Ouihit in Cabinet

Motor Car.

bristles, as with the ordinary brush. The
bristles are then withdrawn into the han-
dle, and 176 tiny rubber Aingers work the
lather mto the skm. The use of this
brush is said to make shaving much
easier, and to leave the skin more com-

Upper Left: Lathering the Face with Combination
Brush., Upper Eight: Massaging the Face to Soften
the Beard. Lower Lefti: Brush Adjudted for Lather-
ing. Lower Right: Brush Adjusted for Massaging

fortable after the shave, than the ordi-
nary procedure,

f[The use of gold monograms on auto-
mobile headlights, said to have been en-
couraged by auto manufacturers, is one
of the latest fads of car owners.
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Left: A Harvester Which can be Drawn by Three Horses or 8 Light Tractor, A Full Sheal of Corn can
be Shocked Every Four Minutes Ei!:‘hj.;: When Shock Holder Is Full En to Make Desired Size
of Shock, One Man Proceeds to Clamp the Cirenlar Arens around the Shock at the Tying Point

LIGHT CORN HARVESTER SHOCKS STALKS QUICKLY

Of interest to corn growers is a new Canvas sidewalls, close to the chain,
type of harvester, sufficiently light to be earry the corn in an upright position
attractive to the £ to the cut-
farmer and yet ting sickle, and

as the stalks
are cut they
are quickly
conveyed to an
inclined tahle,
where their
tips are held by
a light spring.
The ends, how-
ever, continue
to moyve
toward the
shock receiver,
where their
butts are
evened, then

capable of cut-
ting and shock-
ing a full-size
sheaf of corn.
An output of
18 shocks per
hour is claimed
for the ma-
chine, i':‘ach
contain-
ing from 350 to
400 stalks of
corn. V-shaped
guides, running
close to the

ground on ' —_— = ———

each =side of The Position of the Harvester {I.I'I:cr the Tied Shock has been Re- auto matica’il}'
i paged : Adjostabl Limits the Riss of the b

the row, bring i An Adj e Chain ts of Hinged Tabls tied, released,

the stalks into contact with a moving and set off the machine. Only two men
sprocket chain, which is provided with are necessary to operate the machine to
large steel Angers. capacity.

FRUIT-SHIPPING BOXES
SUPPORT OWN SHELTER

Some 40000 fruit boxes of a
Los Angeles packing company,
left over from the past season,
could not be kept in the regular
storechouses for lack of room, and
had to he left outside. Then,
rather than let them become
spoiled, it was decided to build a
house about them. This was
done by simply piling the top

hoxes pyramid-fashion, laying a

== — roof directly upon them, and then
it-Packi | Buil as =
T ot Thea B ives Burving o u Suppeet Dailing. walls sround the sides.
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TRACTOR TRUCK SNOWPLOW
CLEARS ROADS QUICKLY

An automobile-truck or tractor snow-
plow, which has nﬁ-ened a 24-foot road 10
miles long through 3 to 5 feet of damp,
well-packed snow in three hours, has
been devised by a Maine man. The
10-mile record was established with the
tractor type, weighing about half a ton.
This resembles the snowplows used 40 to
50 years ago by the railroads. It can be

“adjusted to any width of road from 10 to
24 feet. In use the tractor is fastened
inside the plow.

The road upon which the 10-mile test
was made was of bituminous macadam,
built through the heart of the Maine
woods by one of the big paper companies
for “toting” supplies to its logging camps,
and had to be cleared in order that the
company's fleet of motor trucks might
be operated during the winter.

The motor-truck plow is much smaller,
weighing about 400 pounds. It is attached
to the front of the truck. In 45 minutes
it has cleared a stretch which it would
require the work of three teams of horses
five hours to do. Its range is from 4 to 12
feet in width., In regions of heavy snow-
fall, such as Maine and other states
bordering on the Canadian line, this self-
propelled vehicle promises a wide range
of useful application.
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GAS FUMES SHORT-CIRCUIT
TRANSMISSION LINE

Complete tie-up of a 4,000-volt trans-
mission line was prevented recently hy
the timely dis- o
covery of a
peculiar con-
dition which
tended to nul-
lify the effec-
tiveness of
the insulation.
Fumes from a
near-by ferti-
lizer plant
were found to
be responsi-
ble for this
potentially
danger-
ous condition,
having coated
the glass with
a heavy deposit which was a good con-
ductor of electricity. In wet weather the
currént made an arc over the surface of
the wooden pin under the insulator hood,
setting fire to it and dropping the wire
to a crossarm below. Grounding of the
circuit followed, but a prompt repair pre-
vented suspension of service. Persistent
scraping of the glass cap was necessary to
remove the heavy deposit.

Abkaver Tractor Plow

Clearing . Strest after a

Heavy Riizzard, Lefi:

This Tracitar Plow

Opencd o 24-Feot Hoad

of Heavily Packed Sniow
i Three Hours
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NEW MACHINE OF BENCH TYPE
SANDS, POLISHES, OR SCRUBS

Convenience  and portability are the

outstanding features of a small electrical-
Iv driven sanding and polishing unit just

Above: The l
]"!E'II.I:IH': Rani-
:'hﬂ Fass  and
Itsa Tightener
r'EIJIH- Eight:
The Scrubkbing
and  Polizhing
Machite Came-
plote

e — e

placed on the market. The machine is
adapted to sandpaper and refinish such
work as tables, henches, or school desks,
as well as marble surfaces, and a special
attachment is also provided for serubbing
worktables, benches, or chopping blocks
in butcher shops, and candy or canning
factories where sanitary conditions must
he maintained. Of special interest is the
- fact that standard electrical connections

MECHANICS

facilitate attachment to a base plug or
light socket. The motor for this combi-
nation unit is rated at 4 horsepower,
and the entire weight complete is only
about 50 pounds. Although it is claimed
for this machine that it will do the hand-
work of 10 men, its cost of operition is
said to be small, averaging only four
cents per hour.

OIL-WELL DRILL FITTED
WITH SHOCK ABSOREER

An extremely useful device now re-
ceiving the attention of well drillers, elim-
inates to a great extent the severe shocks
and strains to equipment hitherto re-
garded as unpreventable. The tremen-
douns jerk on the line which follows the
rebound and lifting of the drilling tools
i8 responsible for most of the damage and
repairs done to them. In the new shock-
reducing apparatus, a 9 by 10-inch eylin-
der about one-third full of heavy oil is
fitted with a sliding cap piston which
makes an air-tight fit over the cylinder.
Air iz pumped automatically into the
space above the oil level, and the whaole
unit 15 s0 mounted that the ar eushion
hetween the oil and the piston is between
the stirrup and beam of the drilling rig.
Since the air pump receives its piston
stroke from the larger plunger, the pres-
sure is entirely self-regulating, always ac-
commuodating itself to the severity of the
downward jerk.

e e = = =

Left: The Bhock Absorber in Position on the Beam of the Drilling Rig.
the Pressire Gauge Receives [ts Piston Stroke When the Stirrup 13 Jerked Downward Eight: The Bhock-
Absorber Piston in “Low' Position, Autematically Haising the Air Pressure in the Pump Cylinder

The Small Air Pump Connected to
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Albecrve:

At the 'I'..a:El iz Shown the Trock Ehmmmthuﬂtm:mrﬂunntu!mllln Supplying Lamp with
Current; at the Right, the Truck Uncovered with Searchlight Aboard,

Below: Eearchlight

Demounted, and Complete Truck Upin with Tarpaalin Cover

PORTAELE SEARCHLIGHT UNIT
FOR MILITARY SERVICE

A new searchlight unit intended for
military and naval service in connection
with airplane operations, carries a 60-inch
open-type lamp of 1 300,000,000 candle-
power, mounted on a light chassis with
four rubber-tired wheels. The search-
light chassis is arranged to be trans-
ported on a two-ton high-speed truck.
frgm which it is easily unloaded when it
is to be put in use. The 42-horsepower
engine of the truck is provided with a
clutch connection to a 110-volt electric
generator that furnishes current for the
searchlight. A control panel and rheo-
stat are located in the back of the cahb,
and two reels hold 1,640 feet of cable for
connecting the generator and the light.

A motion picture entitled “Behind the
Breakfast Plate” depicting various phases
of the American pork industry, has been
made by the U. g Department of Agri-
culture, especially for distribution abroad.

FAN KEEPS AUTO WINDSHIELD
CLEAR OF RAIN OR SNOW

A rapidly moving fan is a new device
for keeping the windshield of an automo-
hile clear of
rain, snow,
or sleet, by
means of a
current of air
which drives  /
them away |
from the
glass. The fan
has twao blades
and is ad-
justed on a
rod to suit
the conven-
ience of the
driver. It is
driven by a
flexible shaft |
from a pulley
on the fan shaft, and operates at a speed
of 700 revolutions per minute,
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GERMAN LAMP-POST USED
AS A HOIST

Being forced
to strictest
economy in
municipal
street lighting,
the Germans
have adapted
unused lamp-
posts to a va-
riety of uses,
givingfull
play to ther
enforced  in-
renuity. The
overhanging
cast-iron post
lends itself
admirably for
CcOnversion in-
to a hoist,
simply by re-
moving the
idle lighting
equipment
and rigging
up the neces-
sary pulleys
and tackle,

NEW GASOLINE SAVER WORKS
ON HEAT-VALVE PRINCIPLE

Gazoline-gsaving devices continue to at-
tract attention. The latest to appear 1s
attached to
the vacuum
tube and ad-
mits air
directly into
the manifold
at the front of
the carbu-
retor. Being
made to ex-
tend over the
engine« block.
the attach-
ment hecomes
heated quick-
lv, with the
result that a
thermostatic
valve opens and admits air into the mani-
fold, As long as the engine is cold, the
valve remains closed, permitting a start
to be made with a richer mixture, but as
the enmine hecomes hotter, the valve opens
mare widely, admitting more air and de-
creasing gasoline consumption.
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READY-MADE BUILT-UP MICA
FOR ELECTRICAL PURPOSES

Built-up sheet mica, of various thick-
nesses from .01 inch up, is now commer-
cially available for the making of insula-
tors for flatirons, soldering irons, electric
stoves, and other electrical-heating de-
vices, It can be cut to any desired shape
and may be split like ordinary mica. It
possesses unusual strength and rigidity
even at high temperatures, has a I:igft
electrical insulating value at high tem-
perature, and does not react chemieally
with the resistor materials that are gen-
erally used. '

SMALL CLOCK OPERATES AS
ELECTRIC TIME SWITCH

Exceedingly simple is a new device
just brought out for operating the ordi-
nary electric-
light switch
at any prede-
termined
hour, It con-
sists of a
small elock
suspended by
a chain from
a special at-
tachment,
which can be
fastened to
the tumhbler
of an ordinary
switch of that
type. The
clock is wound in the usual wav, and a
small rod inserted in the winding key,
which is made to receive it. A ring on
the end of the attaching chain iz then
slipped over the rod. At the time for
which the alarm is set the winding key
revalvez through a short quarter turn.
thereby releasing the rning. At this
moment the clock descends slightly,
causing a slight jerk which operates the
zwitch.

CLEANING LINER TURBIIHE
BELADES IS BIG TASK

During the overhauling of the steam-
ships “Aquitania” and “Mauretania” at
Southampton, Eng., scores of men work
on their turhine hlades, The “Aquitania’s"
ecipht turbines have over 1000000 hlades
and the “Mauretania's" six, 750,000, each
requiring careful individual scraping and
cleaning.



CRUIGER "OMAHA" FASTEST IN U. 8. NAVY

THE scout cruiser “Omaks,” which recently made igs Brst tial run, has s mszimum

speed under Full power of nearly 40 miles an bour, The power plant corpiste of 12
bedlers deliveri steam 8t S pounds’ pressure to four turbines, agpregat:ng 90,000
mu-. which drive the Euu'rnsn:-pr.ljeu. I the trial only six of the builers were used,

3 speed aitained was around 30 miles, The ship, which has a length of 5506 feet,
in one of ten of the same type and size, authorized by Congress 48 a result of expericnces
gaingd im the late war.




HIGH TROLLEY-LINE VIADUCT MOVED IN A DAY

e T
i

———

T Viaduct as It Stood before bein I.' Mowed 75 Feet down a Deep Gully Pirtab
melu Hﬁ;htlu.l:u with the TﬂlTuﬂ.H wamnnt'ﬂ. Hihui:thw
and the Man WVisible in the Ground

P S T nad Moving a 750-foot trol-
4 : S ley-line viaduct, 130 feet
high, 75 feet toward the
lower end of the gully it
spanned, in one day, was
the feat accomplished by
Pittsburgh engineers re-
cently. A mile of rails,
400 steel rollers, 300 jack-
screws, 100 tons of steel
I-beams, and 140,000 feet
of cribhing were used.
Preparations were in
progress for more than
Above: I-Beams Bolted to Podestals.  [[RES RIS a month., New concrete
Below: Load Tranaferred to o pedestals were construct-
' ' ed on the new site; abut-
ments were built up of
eribbing and earth Al
On these abutments the
tracks were laid in order
that car service might
he resumed as soon as
the bridge was in its new
position. In  planning
the move, the engineers
also had to take precau-
tions against the possi-
bility of the high struc-
ture being overturned.
The rollers moved on

Raollers with Timbers

G412
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rails supported on timber cribbing that
rested on sills laid on the earth. In all
cases direct bearing of the stones under
the posts was secured, either through
needle heams or through timbers placed
directly under the stones. To place these
needle beams, large I-beams holted on
the side of the top stone were jacked up.
and the second stone was broken up.

The actual moving started early in the
morning and was completed by 9:30 that
night.

AERO “AUTO-SLEIGH" SKIMS
OVER ICE OR SNOW

A four-passenger air-propelled “auto-
sleigh,” mounted on wide skilike runners,
15 said to attain high speed on either ice
or snow, The body is built on the order
of an airplane fuselage, and is mounted
on two sets of runners, those in front
turning like auto wheels. The steering
wheel and other controls are at the front,
behind a low body-wide windshield. To
the right of the driver's seat is a seat for
a passenger, while two similar seats are
set behind, Then, at the extreme back,
15 the motor, a 9-horsepower model
manufactured by an airplane company.
The gasoline is fed from a 2B-gallon tank
in front of the driver's seat. The pro-
peller, specially built, is four-bladed, with
the blades 6 feet 4 inches long. Rear
springs, resembling a type common on
antomohiles, 15 another feature of the
|:lnd3r construction, Brakes designed for
tervice on snow or ice slow the “ear™
when desired.

1

TIRE CHANGING MADE EASY
BY SPLIT-RIM DEVICE

The annoyance of tire changing will be
considerably lessened by a new release at-
tachment for use with split rims. A small

A Bplit-Rim Lock and Releass Device: The Upper

View Shows the Two Ends of the Rim Locked, and

the Lower in Telescoped Positlon After the Cam
Sccket has boen “Turned

rotary cam, provided with a wrench
socket, serves to lock the rim and hold
the tire in place. To apply or remove the
tire, a wrench is inserted in the cam
socket and turned through a complete
revolution, elevating one end of the rim
and greatly facilitating the change. A
reverse motion of the wrench forces the
rim end back into place. and locks it there.

f[The steamship “Leviathan” will be
equipped with the most powerful search-
light ever used on a merchant ship, at-
tached to the foremast.

— = — o

Use. Righit er View of the Bleigh, Giving
a Clearer Ides of the Arrangement of the
Runners

W

Side View of the Air-Propelled Sleigh Firted with Wida
Funners B0 That It may Travel over Etther Ice or
Motice the Extra Propeler for Emergency
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WHEELED MOP TANK FITTED
WITH SLIDING WRINGER
An impreved mop tank, equipped with

a dirt screen near the bottom of the_ rims-
ing chamber, and a slidable wringer,

el T T

“u& ‘Tank wt-th a E-]!dlhh WrmTtr U'peuhn: over
ither Screen
l.'h.e Bottom nl 'rbe Rhuiu Chlm‘m:r

which ean be operated either over the
soap-water or the rinsing compartment,
enables the mopper to do his work with
less trouble than usual. The tank iz made
of sheet metal, is rectangular, and stands
30 inctes high. The two compartments,
partiticaed off at the middle, hold 17 gal-
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lons each, and empty by drain gates in
the bottom. The screen in the rinsing
chamber is a few inches from the bottom,
and allows the dirt to fall through and
settle. The wringer slidez from one com-
partment to the other on rollers,

VALVE PACKING KEEPS AIR
FROM CYLINDERS

Eter_'r car owner knows how difficult
it is to prevent air from leaking past the
stem puides
of the intake
valves when
the piston ac-
tion creates a
vacuum i1 the
cylinders,
Freedom from
this trouble is
claimed for a
new type of
valve packing.
comnstst-
ing only of a
finely tem-
pered steel
spring, a
pressed-steel
cup, and a washer of special felt. The
washer fits tightly around the valve stem,
the whole being placed directly under the
valve.

THE ATLANTIC HEWING A NEW COAST LINE
By W. 5. JORDAN

OT'\T of the Federal government's
greatest problems is  the rapidly
ctmnp;mg' shore lines, particularly along
the New England coast. At Scituate,
Mass., one of the worst sections of the
coast, the damage by heavy winter storms
has been so great that many attempts to
stop the destruction have been made.
At Third Chff, Scituate, there 15 dan-
rer of the entire cliff being washed away
nnd huge granite blocks were plut-ﬂ([ at
the lower edge to act as a buffer for the
waves. These, during a heavy storm are
hurled about and gradually broken up
until they no longer zerve their purpose.
Conerete construction was then tried, a
wall as wide as a sidewalk being built and
sunk deeply into the sand. The concrete
was heavily reinforced with l-inch steel
rods and it was thought that the problem
had been solved. The first heavy storm
broke up the concrete and little of the
wall remains. Year by year the cliff is

disappearing, and soon houses at and near
it will have to he moved back.

A few vears apo, during a severe storm,
the water broke over the low strip of

-land connecting Third Cliff with Fourth

Cliff, and opened a channel wide enough
for barges. This channel has gradually
widened so that now it is almost a mile
between the two cliffs, and to reach
Fourth Chff by land it 15 necessary to
travel ahout 10 miles.

Where previously togs andd harges
were obliged to po out around Fourth
Cliff and the long beach of Humrock,
then up through the river, now the boats
go in heétween Third and Fourth Cliff
and up a river to one of the largest sand-
and-gravel plants’ on the Atlantic coast,
all of which is the direct result of the
work of the ocean.

No doubt the ocean will eventually
cover this whole section and the hundreds
of summer places will disappear.



&

Third CLF, Seituate, Masachuseits, whll-':lll'-'l-'ll'\- lelaip
Gradually Haten Away by the Ocean When These Rocks
antd a Loncrete Wall were Placed to Act 83 a Huller:
However, Even liese  have Froved Incffective, an the
Focks are Continually being Broken Apart, and There [s
Little Left of the Seawall Sifilar Londitions Frevail at
Fourth CLff. Which can be S¢en 11 the Backiground ol
the View Given Below. Between Third and Fourth ClE
There Was Once a Low Sirip of Land, but the Action of
the Sea has Broken through and Uradaally Widened the
Channel Until It Is Now Almost a Mile Across
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PAPER-ROLL MEMO PAD KEEEP‘E
RECORD FOR REFERENCE

A memo desk pad that is fed from a
small roll of paper, which after use winds
upon another
roll, i3 one of
the latest
office appli-
ances. The
crank-oper-
ated rollers
sre placed at
the rear of
the device, and the paper is run from the
forward roll, over a hard writing surface,
and back under this suriace to the rear
roller. If desired, the latter can be un-
wound to refer to previously written
data, or the used paper may be taken off
and fled.

LICORICE AS THE WORLD’S
OLDEST CONFECTION

Many persons remember that not so
many vears ago, licorice root was a com-
modity in country stores. After a time,
it was supplanted by “black licorice” in
stick form, made from the juice of the
root and starch. The plant grows, for
the most part, on the banks of the Tigris
and Euphrates rivers, in Mesopotamia.

When harvested by native gangs, the
root is full of water and must be allowed
to dry, a process that takces nearly a year.
It 15 then soried and classified. Next,

POPULAR MECHANICS-

sticks from 6 inches to 1 foot in length
are cut ‘and tied into bundles, while the
crooked and imperiect pieces are put
aside to be used as firewood.

Often the roots are pressed by hydrau-
lic machines into bales weighing 200
pounds or more, in which form they are
shipped, after being conveyed by caravan
to the seaport. It is in this form that
the product is most commonly imported
into the United States.

WATCH-HOLDING DEVICE HUNG
ON AUTO WINDSHIELD

A new watch-holding device for motor-
ists has been designed to be suspended
from the edge of
the lower glass
of the windshield,
where the watch
ean be easily seen
hy persons in the
rear seat as well
as those in front.
The holder con-
sists, roughly, of
a hook, arranged
with a spring to
prevent rattling,
and the body
proper, which has
three clamping
arms for clasping the curved edge of the
watch., A finger protruding to the rear
from the body gives it a slight forward
tilt.

-

One of the Piles of Licorice Been in Mesopotamia;
Cither Cruantities, However, are Bhipped
|huLu.t:n*l.luuf|h:Rmtwu.:hh, Ferhaps, Most Generally HEnown

‘This Particudar Lot i mhﬂ-&iﬂﬁnﬂhﬁTuhm
hmiﬂbﬁm;hlnl I



Bedroom of Denver Electrical Home: In the Lower Right-Hand Cormer can be Seen the Atischment Jacks
That Conmect the Loud Speaker with the Receiving Set in the Basement

MODEL ELECTRIC HOME HAS RADIO EQUIFPMENT
By JOHN T. BARTLETT

W}IEN, some months ago, the Elec- former. The receiving set is installed in
trical Codperative League, a trade a combination phonograph and radio
organization of Denver, put up a model cabinet. The loud speaker can be oper-
electric home, it built, s0 E = M S el bl P

it is asserted, the first
home in the country es-
pecially planned and
equipped for radio. At
only moderate extra ex-
pense, provision was
made whereby the occu-
pant could enjoy radio
with equal ease in a hase-
ment den (called the
radio room), in the liv-
ing room on the frst
floor, or in the bedroom
on the second floor. Spe-
cially made jacks in the
last two rooms, located
conveniently in the base-
board, have only to be
connected, and music,
baseball reports, or other
broadeast features, can

be heard as well as in the TENSSSLIIRET © S
ridio room, where the Th: Living Room: The Whole House Has 58 Qutlets for Conveniences, In-
rECEi‘I.’irlg set 15 located, cluding Radio, 57 for Lighting, and 72 Bwitch Dutlets

In the basement, a 5 or 6-foot space, ated here, or switched to the wires which
close to but not connected with the den, run to the upstairs rooms,  These wires
contains the storage batteries, the B-bat- pass through nonmetllic conduit to the
teries, and a rectifier for charging the jacks located in the lLasehoards. From

41
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the battery room also two wires run to
the jacks. The result is a double jack,
which is necessary because loud speakers
require battery current.

The aerial is an indoor one, and is
located in the attic. It consists of four
wires connected at each end and running
lengthwise of the attie. The lead is taken
off from the aerial at one end, and runs
to the radio room. Ground connection
i5 made with a water pipe. This aerial
gives excellent results, no interference
from other wires being noted.

In addition, the home not only has
many of the numerous electrical features
with which the public is more or less
familiar, but others of a novel character.
There is, for example, the “burglar light”
provision.

These lights have three functions:
First, there is the psychological effect on
the occcupants of the home, particularly
the women. If anything of a suspicious
nature alarms them, as sometimes hap-
pens, especially when alone, it is most re-
assuring to be able to switch on the lights
and know for a certainty that no one is
near the house. Second, if there are
marauders, the lights may frighten them
away; and third, the lights serve as a
danger alarm for neighbors and others.

The burglar lights are cornice lights
on all sides of the house. They are con-
trolled either from the kitchen or from
the bedroom on the second floor. The
lights thoroughly illuminate the vicinity
of the home for vards around. Inasmuch

FOPULAR MECHANICS

as the electric current reaches the build-
ing underground, cutting of wires is less
to he feared.

The electric reirigerator 18 in the
breakfast room, between the kitchen and
dining room. In a central location be-
neath, the machinery is installed, and so
located that the noise of its operation
cannot reach inmates of the home, the
floors being of practically soundproof
construction.

A garage-door opener is another con-
venient feature. In a recess on the chim-
ney at one side of the house—about a car
length from the door of the garage and
within easy reach of the driver—is a steel
box with a spring lock. A touch on the
push button inside the box opens the
garage, and after driving in, the door is
closed, while still in the car if desired, by
pulling a handle suspended from the
ceiling.

An electric ventilating system serves to
draw off odors and, in the summer, to
keep the upper portion of the home about
10° cooler than it otherwise would be.
There are two fans, one 12 and the other
14 inches, One is located over the electric
range in the kitchen, eliminating the
necessity of a hood, and the other in the
attic. Both may be controlled by switches
in the kitchen, and the attic fan also
from the two bathrooms. There are
grills in the celling of both bathrooms,

This house contains 58 outlets for the
various electric conveniences, 57 lighting
outlets, and 72 switch outlets,

SMALL CAPPING MACHINE HAS SIMPLE ACTION

An automatic capping machine that re-
quires only one operator, occupies but

four feet of Aloor space, and caps 72 con-
tainers of either tin or cardboard a min-
ute, is said to be meeting favor

I.I.'r‘||.|'i:||_:_' Machine Fedqiiirs
| g Only Une Operator,
mivll Taking Up but Small
| Fleas Biace The Caps
cin be Seen Feeding In |
afi the Upper Level, with |
the Cartons beneath
i Them. At the Circalar
Eunway, Halders Putl the
t Caps 1mto Place
e |
|
i

M

with several large cereal and salt
mills, The caps are fed into the
machipe on a slanting belt, while
on a lower level another belt
feeds the containers from the
forming machine. The boxes are
carried round by curved holders,
and as they come into place,
these holders pull down the cap
and a spring roller presses it
tight. An attachment then foreces
the containers onto the belt
again, and they are carried to the
filling machine, after which the
other end is topped by the same
process. The whole operation
takes less than a minute, the cans
at no time being touched by hu-

A

man hands.
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A RarFProtected Furnishin
the Dumwm at the
Located in the Top Structure

Music far
ght, is

OUTDOOR ORGAN IS PROTECTED
AGATINST MICE AND RATS

Because field mice and rats had made
their way into the interior of and dam-
aged the pipe organ of an outdoor stage
located in a cafion near Los Angeles, a
new instrument was built 70 feet up the
side of the mountain and protected with
an easily opened case of galvanized iron.
The front of the case is 50 arranged that,
when the organ is to be used, it can be
lifted up and folded back out of the way.
Weights hung over pulleys make this
operation comparatively easy. The jacket

so protects the organ from grass fires
\l._r.!;ich occasionally sweep the mountain-
side.

NOVEL SURVEY MONUMENTS
FOR SOUTHERN TIMEERLAND

Concrete markers to show the intersec-
tion of important survey lines are being
used to advantage in plotting a large
tract of timberland near Laurel, Miss,
These markers are 414 inches square and
17 inches long. In the center is a brass
or aluminum plate which is screwed on an
iron rod and sunk into the concrete; on
this plate the numbers are stamped, the
township and range Agures being smaller
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The Pipe Organ with the Remowable Front Bectiom of

the Galvanized-Iron Protecting Case Pulled

Up and Cut of the Way

and placed on the outside, while the sec-
tion numbers are given in larger hgures.

As there are many angle liffs in this
region, some of which date back to the
old Choctaw Indian purchase boundaries,
the result i1s that there is much confusion
in demarcation lines. In the early days,
the government would buy and survey a
slice of Indian territory running, it might
be, from the wigwam of the “big chief”
to some large rock, oak tree, spring, or
other landmark, and later, other sales
would be made; hence the confusion. In

‘I‘Te of Concrete Marker, Made with a Hrass or
luminom Center i

in Plotting

being Used
a Large Tract ﬁmbﬂhﬂd in Missouri

one instance four concrete posts were
needed to establish what should have
heen one corner.

f[An acid-resisting enamel which has
satisfactorily withstood more exacting
tests than would be encountered in actual
use, has recently been developed.



COVERED WATER RESERVOIR 14 ACRES IN EXTENT
By W. ). LAUBENSTEIN : '

THE city of Cleveland has now almost a fully developed water system. Groined
completed the construction of one of arches, almost cathedrallike in character,
carry the roof of the
structure, which will bhe
known as the Baldwin
Reservoir; these in turn
are supported by 1,200
columns, each 40 feet
high and 30 inches in
diameter. In time the 14-
acre roof of this 130,000 -
000-gallon structure will
become the central
“Hoor” of a large munic-
ipal park. Water for the
system will be pumped
from a erib intake 414
miles out in Lake Erie,
and fed to the Kirtland
- Street pumping station
by a connecting tunnel
driven through the lake
floor, Two 60-inch steel
; : P e, ; mains will distribute the
r— e —— flow from that point to

Locking Maorth, a View of Two G0-lnch Steel Maina E i C i 1%1
under o Rallroad Bridge: These Mains will ‘Carry Raw Water to  yp ooty L i o flumes,
the Baldwin Ressrvair untll the Completion of the Filtration Plant through a hltration plant,

to coagulation basins, and
the largest reinforced-concrete reservoirs eventually to the new Baldwin Reservoir.
of the covered type in the world—only a The present development, costing $13.-
unit, however, in a 330,000,000 project for  000,M, has been undertaken, and is being
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Looking East, a View of the Valve House and Piping for the Baldwin Feservod d tfuction !
Conception of the Sire of These I"I"aiku may be Fﬂlilﬂtl; l:].'E Eunﬁ'l.;:.':'ll:lmn ::'ll-:h :rh:u-ﬁfnml In::lumr.nt,
Normally on a Level with a Man's Eye, Which can be Seen Mounted on a Tripod Just South of the Track
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A View of the Columns and Roof, from the Inside of the Reservoic: Oroined Arches, Which are Carried by
1,200 Columes, Each 40 Feet High and 30 Inches in Diameter, Bupport the Roof

carried oit, 1'I_]|I' the D:pnrlm:nl of Pub- favorably with other cities than it now
lie Utilities, and was bepun in 1916, does on the guestion of water supply.
When completed, Cleveland, the country’s It is now the only one of its size in the
fifth ecity, expects to compare even more United Statesto have fully metered service.

Ful BEPRITRLET B PYELES GNLEN, CLEVILARE

Rool Hﬁ Baldwin Reservolir, from the Southwest Cormer: Uncovered Portions, Still wader Construction,
arg Visible in the Background

1S |
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SCAFFOLD SWUNG INTO PLACE
ON FIELD EILLBEOARDS

A seaffold intended to be used in work-
ing on hillboards is so constructed that
it can be put in place without climbing

Easily Erected Scaffold, the Twa Wn-u-hn Up s of
Which Have Adjustable Hooks 8o Th %[ﬂy

can be Swung in Flace over the B

to the top of the board to place the sup-
porting hooks., In this scaffold the hooks
are moved to the proper distance near
the top of two long wooden uprights and
fastened there. The hooks are then
swung in place over the board, and the
stage pulled up. A projecting arm on
each uprig'ht keeps the equipment from
touching any of the area to be painted.

AIR PATROL CAUSES ARREST
OF GAME-LAW VIOLATOR

That forest-patrol airplanes may be as
useful in the future for enforcement of
the game laws as they have heen in the
past for preventing the destruction of
valuable forest property by fire, is indi-
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cated by the fact that an airplane flving
over one of the national forests of Cali-
fornia was recently the means of bring-
ing an outlaw deer slayer into court.

A deputy of the forest service was mak-
ing an observation flight over the Santa
Barbara National Forest. From high in
the air he observed a herd of deer brows-
ing in a mountain meadow. A moment
later he saw a man creep up and level a
rifie at the deer. There was a tiny puff
of smoke, and one of the deer fell in its
track. The official immediately returned
to the landing field, telephoned to all
forest officers, and the man was caught.

COMPANY USES LARGE TARGET
TO CURTAIL ACCIDENTS

A large target is used by a Massachu-
setts company to keep the no-accident
aim of the concern before its employes.
The target is divided into 16 sectors, one
for each department in the factory, and
a small red disk in each sector is moved
toward or away from the bull’s-eve, ac-
cording to the number of accidents in
that department for the month. 1f a
department has none, the red disk is re-
placed by a green disk, which 15 pat on
the bull's-ecve, the latter being lettered
“No Accidents.”

Target Used by a Massachusetts Compan
age Care and Reduce Accidents in It
Various Departments

¥ to Encour-
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TOPPING MACHINE CUTS VARIOUS GRAINS

Horizontal con- A bar in front of
veyors are used in E this saw is mounted
a type of topping * along the conveyor,
machine adapted and serves the pur-
for cutting the pose of holding the
heads from stalks stalks brmly to i,
of Kaffir corn, Milo until their heads
maize, and other are severed and
griains. The main passed along. A
conveyor has a sinall alining con-
rauge rail running vevar 15 also used
along one of ils afid adds to the con-
edres, and at its ventent adjustment
lower end a circu- and operation  of
lar saw is mounted. the machine.

A Topping Maching [or Cnnin{ the Heads from Corn, Maize, and Other Grains: Abowve, the Leoading End: Be-
bow, View of Both Conveyors, and the Belt-Diriven Baw for Cutting the Stalks

L]

ENGINES IN BOTTLES
OPERATED BY CRANK

A model stamp mill, a steam
engine, and a windmill, each in-
c'csed within a bottle, and oper-
ated by a ¢rank inserted at the
reck, have been made by a man
in the West. The stamp mull 15
eoui»ned with a chain drive con-
nected with an engine, and has
four stamps and a reck crusher,
while the beottle inclosing the
steam engine also contains a
dynamo, an electric light, and a
lathe, pump, vise, and drill press. |

The windmill is of the common : ~
Dutch type. The Small lmﬁ.fﬂhﬂgﬁgﬁu# .-it:l::;tfhm Bottles can
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GUSHERS BRING OIL BOOM
TO ILLINOIS COUNTY

What is said to be Illinois’ greatest oil
gusher has been opened at a point about

s ——

View of *Illinoiz® Grestest Of Gusher.™ Located in
Clark County, Now the S¢ene of an O Boom
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three miles south of Martinsville, in Clark
County. When the well was “shot,” the
oil sprang into the air some 300 feet, so
high that a photographer a fairly good
distance away could take only the lower
part of the oil pillar. One of the wells
first struck in that region is producing 20
barrels per day, and it is expected that
when the new gusher gets down to settled
production, it will better this output con-
sidderably. As a result of these and other
finds, an oil boom has started in the
neighborhood.

ZINC ROOF CHINGLES AFFORD
LIGHTNING FROTECTION

A new tvpe of shingle rapidly gaining
favor is made of pure zine, for which
water - tight-
ness jis
claimed on
roofs of 4-ine’y
or pgreatcr
pitch. The
shingles intc=-
lock with
each other,
and require
but one nail
apiece, greatly
simplifying their laying.

To
their appearance, the rzine is oxidized at
the plant, thereby producing a hetter

improve

eolor and surface texture, Of particular
interest is the fact that, when grounded,
this type of shingle affords protection
arainst lightning. Provision is also made
for ventilation to prevent the roof from
“cweating.”

EXCEPTIONAL GRADE FEATURES LOGGING RAILWAY

At High Point, Wash., a small lumber-
ing community situated in the foothills of
the Cascade Mountains about 30 miles
from Seattle, 15 located what 15 perhaps
the most remarkable railway in the world,

It operates on grades which in places
exceed 40 per cent, and is used for logging
purposes, The gauge of the road i3 about
7 feet, or half agnin as wide as the stand-
ard railway track. The rails consist of
poles about 10 inches in diameter, and
the ¢ear trucks have wide concave-faced
wheels to fit the pole tracks. The railway
i5 about half a mile Inng, and the prade
is nowhere less than 10 per cent. Donkey
engines are used on the down trip to snub
the loaded log cars,

The maoximum grade wpon which even

a geared locomotive can operate is far
less, and even then a mechanical “snub-
bing” device must be used for braking
the cars, This physical limitation made
necessary the development of the swovel
railway 1n use at High Point.

A huge block, known as a “bull bloek,”
is attached to the loaded log ecar, giving
the snubbing donkey engine a double pur-
chasze on the load. Several trips are made
daily, and ahout 45000 feet of logs are
hauled each day.

Another rather unusual feature of this
railway is that no frogs, Y's, or other
types of switches are used. Branch tracks
are laid up to the regular track, and
switching i3 accomplished by inserting a
short length of pole under each wheel.

L



Su:l:l-ml of the Cascade Moontains,

on, thrangh Which h.-
Rl.!]lr tew; The Track
Wh[-l:h in en Hazs n Grade of
40 per Cemt, and Mowhere Less
than 10 Cent, Is Bullr with
“Rails™ nd Logs and may
bt Been Extending Diagonally
across  the Pheture. About the
Center Is & Load of Logs being
L— Enubbed down the Mountain

One of the Novel Rallway Cars In
Operatien: This Load o Lﬂ’" is [&!
being “Soubbed” down the Moun-
tainssde by & Doikey Engine with -
a_ EBlock Purchase. MNote Heavy
“Bull Block™ at Rear of Car, |
Which is Fastened with a Choker
ta the Logs Instead of being
Faatened to the Car. The Gaupe i
of the Head Is Much Wider than =
the Ssandard RBailway Track

-
{8 =
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JAPANESE FOLDING LANTERN
"AS BICYCLE HEADLIGHT

A folding lantern as a bicycle headlight
has come into use rapidly in the streets

Up Left:  Japanese Folding Blcmtu Lantern an
ﬁi:hin.e, Lower Left: Folded, hen Mot in
Use, Fight: Detached for

Hand Use
of Tokye, Japan. It is novel in the fact
that it shuts up into small space when not
mm use, like a eollapsible lunch box. It
is nickelplated, is easily detachable, and
with a hook for a handle may be used
also as a hand lantern.

HAZARD ON MICHIGAN ROAD
REDUCED BY IMPROVEMENT

The changes for the better in respect
to safety and comfort are shown in a
Michigan road when it had been made
into a trunk highway. Before the work
was done, the road was rough and rutty,
while a stretch of steep grade and a rail-

POPULAR MECHANICS

road crossing constituted a source of
danger. After the improvement, the road
15 smooth, the approaches to the railroad
are of less grade and protected by heavy
white fences, and the danger signals stand
on the right-hand side. Cattle guards
have also been installed,

NEW TYPEWRITER KEYEOARD
SUGGESTED BY SCIENTIST

Claiming that the present standard
typewriter keyboard was selected hefore
the advent of the “touch system,” and
that it fails to distribute the work equally
among all Angers, a professor of educa-
tion in a southern college has suggested
a new arrangement. His plan, said to
have been devised after extensive re-
search, has the middle row reading, R,
N.T,H, U 81, E, O, A, Running from
top to bottom in the middle, he would
place the back spacer, the shift key, and
the shift lock. The marginal releases
would be on either side, where the pres-
ent shift keys are located. This layout
would facilitate finger movement, says the

Blolulvielreleolel)
DEO®E® (W@ ®O®O®
PlololGlololclo/elolob)
@g@@@@@@@@@

SPACE BAR )

Typewriter haard Fr\-upuicﬂ by Coll Proafessor
Who Claims Present Arrangerent docs pﬁ.nt Evenly
Dristribute the Work Reguired of the PFingers

professor, and, further, wounld distribute
the work of the fingers in proportion to
their strength and ability.

Left: Michigan Euunhg- Foad before [ngGﬂsmm! as Trunk Highway. Rightr Same Road after Improwe-
m L4

ment, Showing oother Surfsc

eie Uniform Urade, Fences on Elevated Stretch, and Less

Danger at Railrcad Crossing. MNote Cattle Guoard and Change of Danger-Signal Positicn
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WIRE BRACING OF FRUIT TREES JUDGED BEST

When

ntalled,
Bracing should
0 Suppoft &
Man'as Weight, as
Pictured at the Lokt
Fhotegraph
Above 3hows an
Orchard
the Heawvily Loaded
Limhbs are Held Up
with Wooden Praps,
Which Are Not Only
Unsightly bot
Alsn in
When
ta be Picked
Right
Close-Up of the
Center
Which

Able

The

Ends

d 4

S

Properly In-
the Wire
He

in Which

fire
the Way
Fruit ia

Ta the
la Given &

the

Hing abouot
the Wire
Fastened

Repeated experiments have shown
that a properly planned syvstem of wire
bracing for truit trees 15 highly satisfac-
torv. These experiments have been car-
ried out largely under the direction of
L. C. Barnard, of the College of Agricul-
ure, at Davis, Calif. Such a system
greatly improves the looks of an orchard
by getting rid of the cumbersome wooden
props ordinarily used to hold up the
heavily loaded limbs, The tree is braced
within by means of wires. Each limb i3
supported by a wire, one end of which is
attached to the inner side of the limb by
means of a screweve, or staple. The other
ends of these wires come together at the
proper height, where they are attached to
a single ring in the ceénter.

In wiring practice it has bheen foirid
best to have about 200 feet of wire un-
coiled along the row of trees so that it
can be drawn toward the worker as he
progresses from tree to tree. A screweye
15 inserted on the inner side of each of
the four or fve main branches that he
selects. The smaller limhs may be wired
to these larger limhbs.

After the wire is tied. it is drawn toward
the center and then cut off at the right

length., The same operation of wiring is
repeated from the screweves on the op-
posite sule of the tree, The worker se-
cures a washer or harness ring to one of
the loose ends of the wire already in
place, then he pulls the loose end ot the
second wire through this ring, making the
wires taut, though neither too tight nor
too loose, The ring is thus suspended in
the center of the tree and the other wires.

It has been found that it is best not to
wire the trees while the fruit is on them.
as leaves may be shattered and fruit
knocked off. A properly braced tree will
weather storms in good shape, as the
strain on one limb 15 shared by the other
himbs, Fuoarthermore, and this s an im-
portant consideration, this kind of wiring
ddes not interfere with tillage or har-
vesting,

——

A 6-inch pocket rule, recently mar-
keted. has been made with steel treated
so that it will not stain or rust, thus
eliminating the difficulty experienced in
reading the graduations on rules which
become rusty or blackened, and the neces-
sitv for frequent cleaning which, in time,
makes the marks mdistinet,
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U. 5. MARINE ASSEMEBLES
RIFLE BLINDFOLDED

The U. 5. Marine Corps is pro-
verbially expert in the knowledge
and wse of firearms, but there is
a gunnery sergeant, Gurdon F.
Charsha, at present stationed at
Qluantico, Va., who has so thor-
oughly mastered the mechanizm
of machine guns and automatic
firearms that he can take several
of these weapons apart and then
reassemble them while blind-
folded. He has performed this
almost unbelievable feat several
times. His expert knowledge of
machine guns has enabled him to

This Marine Corps
Automatic
Weapons are Scartered About before Him

8 t is MAssembling the Parts of an
fle Blindfolded, While Parts of Other

qualify as instructor in machine
gunnery at many Marine Corps
posts, both at home and abroad

NEW ELECTRIC RANGE UNIT WITH COVERED RESISTOR

i S -

E H-Hﬂ-[ﬂjﬁ HEAT=RESESTING DR

Unit of Elsctric Range,
Cement, Which Protects
Overcomes Tendency to Oxidation

— e

REZTST0OA WIRE MOLDED ©
1M SPECIAL CEMENT

Ehnm’ni Resistor Wire Imbedded in
t from Liquids, and

A newly dt‘r‘lﬂﬂlﬂ:ﬂ unit for an
electric cooking range is-elaimed
to overcome the weak points of
the range in the tendency of the
resistor to oxidation and dam-
age of the glowing wire by liguids
and grease.. This unit has the re-
sistor wire imbedded in a speeial
cement impervious to air, liquids,
and grease, while still preserving
. its insulating qualities. On this
. account it may be used in places

like mines or laboratories, where
" otherwise the glowing wire might
. cause danger from fire or explo-
sion. The range units may he
converted to independent stoves
by attaching three legs to each.

HIGHEST DWELLING IN U. 5. ON MOUNT RAINIER

For the purpokie of providing shelter
for mountaineers who may be overtaken
by storms, the United States government
recently constructed a novel stone dwell-
ing at an altitude of 10000 feet, on the
south side of Mt. Rainier, Rainier Na-
tional Park. The locition of the shelter
i5 on a sand and pumice-stome ridge at
the hase of Gibraltar, a famous land-
mark in the park. The spot is known as
Camp Muir, named after a famous ex-
plorer who ascended the mountain in
1888, and chose this place for a camp, be-
cause it is practically the only spot on
the mountain sheltered from heavy winds,

The shelter is built of stones gathered
on the site, and the style of architecture
resembles that of Indian dwellings of the
Southwest., Constructed by the MNational
Park Service at a cost of $2,500), the build-
g houses comiortably 25 persons, and is
equipped with steel bunks, springs and
mattresses, two stretchers for use in the
event of accidents on the mountain,
emergency food rations, first-aid  kits,
stoves, and fuel oil. The shelter lies on
the main route to the summit of the
mountain.  Last year 3N persons
climbed as high as Camp Muir, and 418
climbed to the summit of the mountain,



The Highest Dwelling in the United States: Gibfaltar Bock, a
Rainier, Where the Government has Erected This Shelrer for Mountalneers,

Fampus Landmark on Mount

10,000 Fect

above Sea Level: Note the Pyramidal Construction of the Walls to Withstand Snowslides

e

e

F =

Looking across Paradise Valley. st an Altitude of 5555 Ferr:
of the Bhelter Cabin, Shown Abave at the 10,000-Foas Level,

the Snow-Capped Summit of Mount

Rainter,

The Circle Indicares the Lacation
Tea the Left of It Loams

4. 408 PFeet above the Sea
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NEW SLED “ROWED” OVER ICE OR SNOW

Above, to the Tef,
[g & Clome-101, bhuw
ing How the "Dars™
are Arranged on the
Bled, The Raoller over
the Qar Helpa o
Bteady It. The
Other Wiews Zhow
the Oars in the For-
ward Paosition an«d
When Extended

A sled that can be
“rowed” over ice or snow
has proved successful in
trial tests. In oper-
ating, the nider sits as
usual and grasps the
handles of two “oars”
which extend alomg the
sides of the frame. By a
slight upward pull, the
toothed metal ends of
these members are made
to bite into the ice or
snow, and the following
backward thrust pushes
the sled forward. A
spring drum and cable
return them antomatical-
ly to their normal posi-
tion for the next stroke.
The arrangement can also
be installed on any ordi-

nary sled.

ROUGH ROCKS BAFFLE FLOW
OF WATER IN SPILLWAY

An unvsual means of slowing the speed
of water flowing down a spillway, and of
distributing the stream over the spillway
floor, has been installed

time of temporary complete closing of
the power plant, the entire canal capacity
is diverted through the spillway.

The lay of the land makes it necessarvy
that the spillway have a steep slope, and
a river bed and a highway intervening re-

neéar the Cove plant of
the Utah Power and
Light Company, in
southeastern Idahao.,

The water is delivered
to the penstock by a 4-
mile concrete canal of
large size and rectan-
gular cross section. The
intake 15 from a forebay
that 15 held at a nearly
permanent stapge, and
thus the ecanal automat-
ically carriez a fairly uni-
form head of water.

However, the Cove
plant, like all electric
Il]ﬂl]lH must 'l..ll"l.- IT"? ot-
put with the 11h|;ﬂ-|.t but
ever - changing  demand
for electricity I.I1r-u:u1g!1 the day. This is
done by a series of automatie controls,
sich, for instance, as the opening and
closing of the turbine valves.

That there may alwavs be ample water
available for hard pulls, a slight surplus
of water is carried in the canal, the over-
flow heing provided for in the spillway,
which is located near the penstock. In

To Rediuce the Speed of the Water in This Spillway, Empryi:ﬁ D!r
a Small River, Rocks have been Laid over the Fl
Fall and SBhaliow Channel Built Clese to the un:unn

quire that the spillway be concreted to
the brink of the river channel. To pre-
vent the discharge from digging a great
hole in the river channel, and gradually
undermining the spillway and breaking it
down back to the point of endangering
the main canal, the floor of the spillway
has been roughened by laying rocks per-
manently therein to reduce the speed of
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the stream. The flow speed is still fur-
ther brokenm by a slight fall under the
highway bridge, into a narrow and shal-
low channel across the spillway floor.

AUTOMATIC STOKER CONTROLS
STEAM BOILER PRESSURE

An automatic stoker control has just
been marketed which dispenses with an
operator and maintains constant steam
pressure at any predetermined point by
automatic regulation of the fuel feed and
draft dampers. The controller consists of
a pressure regulator of special design and
a variable-speed transmission which it
operates. When the boiler pressure drops
below the desired limit, the balance lever
of the regulator drops, and this action is
communicated to a piston which is con-
nected to the transmission, and causes it
to operate faster. As a consequence, the
stokers feed more fuel to the fire box.
and at the same time a greater volume of
air 15 admitted to the dampers. When

Top View and Installation Wiew of Btoker-Feed and
Draft-Control Mechanism, Arranged for
Chain Transmission

the steam pressure exceeds the desired
limat, this operation is reversed, causing
the pressure to seek its normal again.

CONCRETE DRILL OPERATED
FROM LAMP SOCKET

Those who have had occasion to drill
holes in well-made concrete will appreci-
ate various features of a new concrete
drill. Tt is a portable unit, tapping cur-
rent from any lamp socket for its opera-

261

tion, and produces compressed air for de-
livering power at the cutting edge. Be-
ing seli-rotating, the cutting points are

Left:
Wark Owerhead. Ri
Downward Waork, Its

Antomatic Feed

ale™
rill onm

cient to Provide

Special F-udiut Attachment for U
t: In Um the
eight Is Su

changed constantly, and cuttings are
withdrawn from the drill hole automa:-
icallv. The rate "of percussion is 1,000
blows per minute. For holes to he drilled
overhead. a special feeding attachment is
provided which® eliminates fatigue.

SMALL GARDEN IMPLEMENT
HAS MANY USES

With its uses as spade, stirring fork,
rake, and hoe, a new combination tool
will prove a handy implement in the
flower and kitchen garden, It is easily
changed from one form to another by a
locking plate, and will save having and
carryving different tools for close work
among flowers or vegetables,

Oarden Tool Which may be
Uasd for Spade, Hoe,
HJLE‘_ or Fotk
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MOTORIZING THE JOB OF THE RURAL LINEMAN

In rural communities the stringing of
telephone wires is often a thankless job,

requiring heavy manual labor in all kinds
of weather. The telephone companies,
however, are beginning to make

————

A Trailer with Four Wire Reels; the Truck Euns Ahead Carry-

ing the Four Wires from Fost to Post

use of mechanical aids that great-
ly facilitate the installation and
maintenance of their lines. One
method used is to have a truck
proceed slowly ahead, carrying
the forward ends of wires by
means of a contrivance resem-
hling the whiflletree of a wagon.
The reel trailer, of course, is left
standing behind in the road. To
string four to ten wires at the
same time, it is only necessary
for the linemen to put them over
the ¢rossbars at the top of the
poles. The truck then goes for-
ward slowly, unwinding the reels
and pulling the wires along to
the next pole, saving much time
and lahaor,

MIRROR PROVIDES WIDE VIEW
FOR AUTOMOEILE DRIVEER

A recently devised mirror for an inclosed
car is installed just above the driver’s
eyes inside the
rlass front.
Set horizon-
tally at an ob-
tuse angle, the
two parts are
also adjust-
able vertically
togivethe
driver a com-
plete vizion of the road behind, as well as
of the interior of the car. Adjustments
are made hy means of serews within easy
reach of the driver.

AUTOMATIC TRUCK HANDLES
HEAVY PAPER ROLLS

The need of a small, compact truck for
handling the large, heavy rolls of paper
used by modern fast presses has been
felt for a long time. To meet this de-
mand, such a truck has been built of
structural steel and malleable castings,
with roller bearings, and heavy enough
to stand abuse. The inclined skids at the
back of the truck I}El‘m{t a roll ot paper
to be pushed up easily. When the roll
reaches the proper place, the skids auto-
matically rise, forming a eradle in which
the roll may he carried. To unload it,
the operator pushesz a pedal which lowers
the skids, . Economy of time and labor
are claimed for the truck.

g o el & . o T, F i
I-.-._—i = - - — i E = =

Autematic Truck for Handling Heavy Paper Eolls: Lefr, Truck Ready to Recelve Feoll on Inclined Skids;
Right, Eaoll in Poaitien on Cradle, Formed by A i

utomatic Rising of Skids,

and Ready to be Moved to Printing Fress
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The Marunouchi Buoilding, WNow Hnrl-nf
Building in the Orient, an
rooms, and Other

ORIENT'S LARGEST BUILDING
NEARING COMPLETION

The Marunouchi Building, now near-
ing completion in Tokvo, Japan. is said
to be the largest office building in Asia,
It is an eight-story structure bt on a
ground area 350 by 300 feet, and is 110
feet tall., The weight of &7 000 tons is
supported on piling that extends nearly
10} feet helow the ground line., It con-
tains approximately B00.(KK square feet of
floor spoce that will be devoted almost
entirely to office purposes, and is of fire-
proof construction throughout. Modern
equipment, such as fire and ventilating
systems, bathrooms, and other conven-
iences for the tenants, has been included.
and the building houses its own power
plant. Tt lies opposite the central rail-
way station in the center of the business
section, which about 10 vears sgo was
an open field. The work is heing done
hy an American construction firm.

MECHANICAL STUDENTS GIVE
LOCOMOTIVE BRAKE TEST

An example of the practical work done
hy mechanical-engineering students in
their senior vear is a dvnamometer test
of a locomotive conducted by a class.
The position of the wheels in the pit can
be adjusted to permit locomotives of dif-
ferent wheel arrangements to rest upon
them., With the drivewheels in motion.
the engine is attached to the dynamom-
eter which registers the load as it is in-

Completion st Tokyo, Japan: It'is Baid to Be the Largest Offic

i uipped with Fire a
e l?:nvtnhncu for the Tenanis

Yentilating Systems, Bath-

creased or diminished by the application
of hydraulic-brake pressure to the pit-
wheel axles,

Locomative Resting om Wheela in Pit, Whils Jtu-
dents Make Testa of Pulllng Power




UFPPER MISSISSIFPI OPENED BY CANAL AND LOCK
' By CLEVELAND GAINES

AN early revival of navigation upon
the upper Mississippi River is ex-
pected with the openming of the govern-
ment's new canal and lock above Daven-
port, Ia. This improvement will eliminate
the dangers of the Rock Island Rapids,
opposite that city, and will provide a 6

main to be applied, several boats passed
through the canal and lock before the
river froze over this winter. The lock, to
be known as the Le Claire lock, owing to
its proximity to the town of Le Claire, 1a,
15 built of reinforced concrete and steel,
and 15 electrically operated. Tt will raise

boats about 8 feet and is

large enough to meet all
present demands of the
river craft.

The canal and lock
were built by the povern-
ment to save hoats the
expense of employing

special pilots to  guide
them through the treach-
erons Rock Island

Rapids, said to he the
most feared stretch on
the upper river, and the
graveyard of many river
hoats,

With the completion
of the canal, river craft
will enter a lock at Mo-

Lecking Upstream from the Government’s Mew $2,225000 Lock at Le

Claire, Iowa, Which, T her with the Canal Ad

It Possible for River

foot waterway from St. Louis, Mo., to 5t
FPaul, Minn. The canal is 415 miles long
and, though a few finishing touches re-

opats to Escape the Rock Island Bapids

line, Ill.. pass through
the Moline eanal, cross
the river to the Le Claire
canal and lock, and then continue up-
stream without hindrance.

It is estimated that approximately $2-

g, will Make

The Goavernment Steamer “Le Claire,” First Boat to Pass th
On Eoard Were Government Engincers and Residents of
, Is What might be Termed a “River T

Veasel, Seen to the Rig
HG4

the Mew Le Claire Lock and Canal:
Ilinois lowa., The Smaller
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Ancther View, Locking l.lg_mum and Ehn'n']n.-i_l the Approach to the Lock,
Open @ oImes

o the Lelt Are the

225000 will have been spent by the gov-
ernment when the improvement is entirely

i

the Lower Gates of Which Aze
the Lock Tender and Waorkmen
completed. The cost of upkeep will not
he large, 5

NEW CAMERA DEVICE PERMITS
- _MULTIPLE EXPOSURE

An improved attachment, adaptable to
ractically all makes of cameras from a

nd camera to a motion-picture ma-
chine, provides for the making of one or
more pictures on the same flm or plate.
It consists of a number of hinged shut-
ters placed in front of the plate in such
a manner that they can be separately
dropped down and indicate to the opera-
tor the section of the plate being ex-
posed. It can be used in taking several
different-sized pictures on the same
plate, or in making a number of different
views of an object appear in one picture,
and for other photographic tricks. The

device, which iz of light<=metal construc-

Left: Phantom View of Camera Fitted with Multiple-Exposure Atiachment;
Those f Right:

the Device That Indicates t Unexpose

tion, is easy to attach and operate, and
does not interfere with the taking of pie-
tures the full size of the film.

Mete the Hinged Shutiers and

At the Top the Bame Girl Appears Twice

on the Same Picture, and at the Bottom Are Two More Pictures Taken on the Same Film
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MACHINE FOR POPPING CORN
HAS SIMPLE DESIGN
A machine for popping corn, redently

patented, is simple in design and inex-
pensive as well. Suspended hetween two

In TH::-E‘ n l;lln'rEJI-I'_L.lJti'hz lFﬂq;:;;dFIEud gdthl "F'H-
fora rum. is Finally . Buttered. an
Discharged fram the Drum at the Left

supports is a driven shaft and on it, as
an axle, revolve a popping drum and a
huttering drum. The ecircumference of
the popping drum is covered with wire
netting. It has a door at the top through
which the popecorn is poured, and an in-
ternal spiral passage of wider-spaced net-
ting leading from the door to a funnel
about the axle. As the corn moves down

POPULAR MECHANICS

the passage it is heated by a burner placed
beneath the bottom side of the drum;
through the funnel, it passes by gravity
to a perforated cage in the metal butter-
ing drum. The butter, melted by the heat
radiated from the byrner, is carried up by
a series of ribs and dropped through the
cage, A door on the outer side of this
drum is opened to discharge the contents.

SAN DIEGO MOTOR TRUCK
RUNS ON EIGHT WHEELS

An eight-wheel motor truek in use in
San Diego, Calif.,, with a speed of 35
miles an hour, is designed for fast freight
service, The chassis is built with four
rear driving wheels and four front steer-
ing wheels. The two front axles are con-
nected by springs on either side, so ar-
ranged that the axles oscillate about a
central trunnion bar. Better distribution
of weight and greater stability are claimed
for the construction. which throws only
535 per cent of weight on the rear wheels,
instead of the usual 85 per cent. Owing
to the arrangement of the front wheels,
steering i1s not greatly affected if a tire
hlows out or a wheel comes off. Alsa
much less pressure in the pneumatic tires
is required. This is an application to a
freight truck of the principle embodied
itt the eight-wheeled California motor hus
deseribed in the February, 1922, izsue of
Popular Mechanies Magazine,

Mew Califormia Motor Truck,
Which Etnfinf is Atcomp w
Uaed fo

ipped with Ei Wheel
" ith the th

our Front
¢ Traction. Decided Advantages are Claimed for the Eight-Wheel Type

Turni a Corner and Showing the Ease with
:m—ln;l heels: The Four Rui‘i‘h&.& -
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A View in the Engine Room of the Ettumhﬂ
Purthier, with the Slim Spout

CENTRIFUGAL MACHINE CLEANS
LUBRICATING OIL

Centrifugal purifiers, similar in princi-
ple to milk and cream separators, are
coming into use for keeping clean the oil
used in the lubricating svstems of heavy
machinery, a notable installation being
that on the “Majestic,” the worlds larg-
est ship. On a recent trip it was noticed
that a leaky brime coil had discharged
into the supply tank for the lubricating-
oil system of one of the main turbines,
and it was feared that several hundred
gallons of oil were ruined. The efficiency
|:rf the oil was completely restored by run-
rung it through the purifier. On another
trip, oil badly contaminated from the iron
piping, which the German builders were
obliged to use in place of the usual brass
or copper piping, was cleared of most of
the iron oxide and lead that it had picked
up, preventing damage to the bearings of
the turhine,

(A hen's egpp, measuring B3] inches on
the longer circumference, and weighing a
trifle over 314 ounces, is said to have been
laid by a hen owned by a man in New
England.

H.ljr.i:l:
irectly above the Punnel ap.
pearance and Operation to a Milk and Cream

m—————_

Hur the Right and B-m.mm of the Plciure Is the Ol
It Is Bimilar in Ap-
aftor

SMALL BALL OF SEALING WAX
PREPARED WITH LADLE

Using an outfit consisting of a small
ladle, similar to a molder’s ladle, and balls
of sealing wax made to fit into the cup, 1s
claimed to be a neater and more con-
venient way of sealing letters or packets.
The operation is simple. The ball of wax

Buccessive Steps in P':'mrin* the Sealing Wax: Drop-
ping the Ball in the Ladle, ]_-!'u:in[ £, Pouring
the Wax, and Impressing the Emmp
is placed in the ladle, heated over a can-
dle, and then poured over the desired

spot.
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PORTABLE TURNING MACHINE SAVES TIME

= A machine has recent-
ly been developed tor
truing up worn journals
in place, thereby saving
the time and expense in
tearing down heavy ma-
chinery in order to take
the journals to large sta-
tionary machines. It con-
sists of a split-collar ar-
rangement that can be
casily clamped on the
shaft or axle, and 1t has
a centering device that is
automatically adjusted by
means of a spanner
wrench. The tool holder
is attached to a sleeve
made to revolve by a
worm and gear, driven by
an air or electric motor.
While the machine was
made to meet the de-
mands of locomotive re-
pairs. its use can well be
extended to other work.

S S e B TaENE One mechanic with a

t & &1 4 Wik LlEws of E rta DALTTLA WCsLLE achine ' =

Mounied Ready lor Use. Upper Right: One-Hal of the Split Callar, helper can apply the de
Below: Tool Helders, Centering Device, and Bpannzr Wrench vice and operate 1L,

TOOTH RACK CHECKS ACCURACY OF GEAR GRINDER

Great precizion iz necessary in the profiles and smooth-running surfaces. In
grinding of gear teeth to insure accurate one type of gear grinder, a1 master tooth
. rack meshes with a mas-
ter gear mounted on the
work spindle. A cam ar-
rangement mmstantly dis-
engages the rack after
the grinding wheel has
left the work on its re-
turn stroke, and during
disengagement the work
iz automatically indexed
oné tooth. ITmmediately
afterward, and before the
wheel enters the work on
its forward stroke, the
master rack meshes solul-
lv with its mating gear.
correcting any possible
error in indexing. and
also loeking and holding
the work spindle rigid
during the interval that
it i= being ground. This
method automatically

Br the Lelt the M G Is Wisi above the Top Tra the i e for o

t the t the aster bl ust -] of 5

Marerial Truck. TEI'::I ZH'.l.l:I:l.uu.L :t II'.'ht Right ia lfnnﬂ.: ln.r sible error, and affords a
Avntomobile-Transmigsion Zhafr Pinion check on each tooth.




Records of Vibrations Caused by Two Dynamos Running at Different Speeds: Note the Hepetition of the
*Wawve” Action Caused by the Pericdical Rising and Falling of the Tremoers

HOW MUCH DOES YOUR BUILDING VIBRATE?
By GEORGE F. PAUL

ITH the development of erowded laterally so that for a single record the

business districts. the problem of vi- drum may rotate from 10 to 20 times
bration in buildings becomes one of in- without the different records overlap-
creasing importance. Owing to peculiar ping. The rate of the rotation of the
conditions, these vibrations may become drum can be regulated, by the governor
a disturbing feature on the driving
OF even a menace. LT e — c¢lock and by inter-
There have been ' changeable gears,
several instances from one revolution
where transporta- in 24 hours to two
tion companies or revolutions per min-
manufacturing con- ute. The principle
cerns have been of the instrument
made defendants in i5s that of the seis-
suits brought hy the maograph or earth-
owners of buildings quake recorder, the
disturbed by traffic main difierence be-
or machinery in op- ing that in this vi-
eration. In such bration recorder
cases it has been every effort has
highly important to been made ta make
determine the all the moving parts
amonnt  of vibra- as hight as possible,
tion produced in the 50 that inertia may

buildings in gques- Tl be reduced to a
tion under varying _ - minimum. Friction
circumstances, : | i e has been reduced

To determine ] \*tﬂf{ o s - by the use of jewel

] = H e~ ' o . 5 - ¥

these vibrations ac- “at ol \L B bearings through-
curately, Prof. El- 5 A out, The necessary
mer E. Hall. of the _ _ I_'.:L damping is secure:
University of Cali- h_‘;"_ﬁ" g by “oil damping.”
fornia, has devel- o : The highest fre-
oped a special vi- quency that Profes-
bration recorder. - e —— sor Hall has re-

r et i : Vibraton Recorder Designed by Professor Elmer E. - pd .
Vi
Any vibration is Hall, of the University o California: MNote Arrange corded “‘.1_]' this
made up of three ment of Drums for Recording in Three Directions IDStrument 1s 104 vi-

companents, the brations per second.
vertical component and two horizontal Experiments along this line have shown
components at right angles to each other. some peculiarities. For instance, street
These three components are recorded on  disturbances have been found to produce
the same sheet. The record is made by much more pronounced effects than dis-
very light aluminum needles on glazed turbances originating within the building.
paper which has been lightly coated with  Tests were made in a reinforeed-concrete
smoke from a kerozene flame. The paper substation in San Francizco, Here it was
is fastened to a circular drum, the drum found that the really disturbing element
being rotated and at the =ame time moved was not a motor generator within the

Vibration Hecord on the Ninth Floor of an Ofice Building: The Larger Vibrations are Due to the Natural
Bocking of the Btructure, While the Finer are Caused by 8 Torbo-Generstor in & Near-By Power Seation

1]
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building, as had been supposed, but the
outside traffic. The vibrations produced
by a truck load of crushed stone passing
over the cobblestone pavement outside
wWere sevemn .
times as great as
the wibrations
produced by the
lHl’_"l’ll."!l':].‘[l:]'l'.
Another re-
markable fea-
ture brought
out by these
tests is that the
vibrations in
the building ad-
jacent te the ===
one where the
disturbing ele-
ment is housed
may be intensihed and theretore greater
than those in the containing structure.
Professor Hall found that the wvibrations
of a detached three-story brick building
that stood near the substation previously
mentioned were really greater than at
various points much nearer to the gen-
erator. His belief is that when a definite
amount of energy in the form of a tram
of waves passes from a structure of com-
pact material, such as concrete, into
ground, foundations, and walls that have
a lower coefficient of elasticity, the vibra-
tions necessary to take up this energy

]'_mp:

e s NP W i P~

s P r-"'a'.'.','l'll'.-r | r.‘ \ II|J'” ’u.ll A e LR |.. 'I II I' I‘i‘LI-I| .I.

1 EhEL %
bk PR R

| ﬂ', f
S~ St

Muotar Generator; On t Third

tions [ruie to a Movin
iag of a Street Car; "Eihrltin'ru Caused by Stampin
Floor, Beveral Feet Away from the

will he greater thanm in the structure
where the disturbance is produced. Re-
versing of the conditions will, of course,
reverse the results.

In public buildings with wide corridors,

Vibration Recopder Tuned Up to Tell Its &
Aluminum MN-edles Maks a Graphic Recor
Horizental Drum, Which I8 Covered with a Rell of Glazed Paper

.

¥ I. ._I.l1l-1||'1~l'l| .Jll:.l ;

F he Top Down: Wertical Vibrations in & Floor Produced b
Jotor cators O Tt Fllnu-t of a Brick Bailding, Ehnm}rra
ruck; Wawes Set Up on the Ground by t
the Foot om a Concrete
ecoTder

POPULAR MECHANICS

where pedestrians are constantly passing
to and fro, there 15 considerable strain
on the framework becanse of this mov-
ing load that readily runs up into the
thousands of
pounds. Often
small machines
are operated .
elevators are
darting up and
down with
heavy loads
that are con-
tinually shift-
ing: the wind 1s
pushing with
tremendous
force against
one or two ex-
posed walls,
and heavy motor trucks and street cars
are doing their full share to add to the
peneral confusion; the stamping of the
fool on a Hoor sets up distinet vibrations
that are readily recorded; the rapid
wheeling of a loaded handtruck along a
hall, or the handling of heavy boxes or
containers—all are elements that disturb
the poise of the building. In ene 14-
story brick building in the central dis-
trict in Chicagpo, where street trafhe is
heavy and power plantz and printing
presses are running night and day, a per-
son standing «till on the fourteenth floor
can feel distinctly the
steadily timed vibrations
of the building, Visitors
to the tops of some of
the skyvscrapers in New
York City have felt simi-
lar wvibrations. In this
connection mention may
be made of the fact that
in earlier davs guests at
the Palace Hotel in San
Francisco were often
startled by the tinkling
nf the glass pendants on
the chandeliers,

Sather Campanile, a
tall and slender bell
LOowWear on ﬂ'!l: E."I!"I'I:'[:l'll!‘. {Jf
the University of Cali-
fornia, has been so de-
signed that it will vibrate
every 1.13 seconds. Thus
the danger from earth-
quake shocks has been
lessened, as the tower vibrates like a tree
instead of collapsing.

These experiments will eventually lead
to the formulation of new construction
rules,

: Ths Three
on the Loang

a Emall
Vibra-
Park-
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Antomatic Ice-Cream Packagin
Left Putting On Empty Cartons and the
Bricks of One, Two, or

NEW MACHINE AUTOMATICALLY
FILLS ICE-CREAM CARTONS

A recently developed machine that
automatically fills cartons with a meas-
ured amount of ice cream, is now being
used by some of the larger ice-cream man-
ufacturers. All that is necessary to do 1s
to keep ice cream in the hopper, place
empty cartons on one side of the revolv-
ing table, and remove the hlled cartons
from the other side. As the carton ap-
proaches close to the flling spout, it
strikes a trigger that actuates the filling
mechanism, consisting of three plungers
and a valve. Bricks of one, two, or three
flavors can be made. With this machine,
it is claimed, four girls are able to do in
two hours, in a more sanitary way, what
formerly required nearly four hours' work
by eight.

POLICE ADVERTISEMENTS HALT
PASSING OF BAD CHECKS

Display-advertising space in the daily
newspapers of Long Beach, Calif., is being
used by the police department of that
city as one of its most effective weapons
in checking the activities of bogus-check
operators. Almost every day the police
buy large display space in which they re-
produce spurious paper that had been
passed on merchants of the city the dayv
before. A dtscri]]:tinn of the person or
persons passing the checks is also given.
The end of the first month of the cam-
paign found a decided reduction in the
number of bad checks passed.

—_— -

g Maching, Which Requires the Attention of Only Twoe Gicls; the One ae the
ne ai the Right Emnﬂnlﬁ;rjm Filled Ones:

Flavors can be M

ELECTRIC-WELDING MACHINES
THAT ARE PORTAELE

Two electric-welding machines now ap-
pearing on the market are of particular
merit on account of their portability. The
lightweight welder, weighing only 46
pounds, is intended primarily for rail
bonding, and its resistance is built up of
nickel-chromium coils, wire-mounted bya
patented method on porcelain insulators.
The heavier machine weighs 100 pounds,
and is also of the resistance type, but
possesses a shunt connection which is
used when the work is positive in polarity
and the electrode negative. With the
shunt connection in circuit, the machine
has practically the same characteristics as
a motor-gencrator outfit, that is, low
voltage. short arc, and uniform welding
heat. The welds made in this manner are

said to be very tough and easily machined.

Left: Welding
Oueiit Easily Cass
ried About by One
Man. ﬁhr\"l-'_r:
Heavier Machine
Having Samaes
Characterigiicy B3
a Mator-Greneratos
Ot

o
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RECIRCULATION SYSTEM HELPS
PRUNE DRYING
By providing a recirculation system in

their prune driers, orchardists of the Pa-
cific Northwest are reported to have ef-

i

POPULAR MECHANICS

say, drue: the fruit muc}l faster than the
dry air.

Under the old system the torrid at-
mosphere rapidly dried the skins, thereby
hindeéring the escape of moisture from the
meat. In the new method., warm air of
suitable humidity is driv=-

en over the prunes at a
velocity of 600 to 7K feet
per minute, removing
moisture from the fruit
as rapidly as it can be
drawn without injury to
the surface tissues, The
temperature under the
old system was 1707

200° F., while only 130° 1o
160° is maintained in the
new driers, The new
method leaves the surface
of the fruit soft and glos-
sy and the inside a nat-
ural vellow. The time of
drying is now from 18 to

A Prune-Drying
for the Air, Which was Deve
College and is Rl‘ppﬂlr Replat

at the Ore
£ the Tunnel

fected considerable savings. A 5aving ot
one cent a pound in the drying process
amounts to $300000 in Oregon alone,
each vear, and this would be a moderate
estimate of the benefits of the new drying
method, its originators say.

The ordinary prune drier, known as the
Oregon tunnel type, operates at relatively
high temperature and with dry

Flant in ﬂrun:. Ennumlr.'l.ﬂl with a Recirculatlon System

23 hours, a reduction of
almoszst one-half—and
where it used to take
from one to two cords of wood to dry o
ton of prunes, now it takes about one-half
cord. The new process is being installed
in many of the driers of the Pacific North-
west, and it 15 believed that it will be only
a short time until the old method 15 super-
gseded. The recireulation method is adapt-
able to existing driers of the tunnel type.

Agriculiural
e af Drier

air. and a considerable part of
the heat i3 wasted up the chim-
The heat is such that 1t

nevs.

often caramelizes the sugar.
toughens the skin. and discol-
ors the meat of the fruit. The

process is both slow and expen-
sive, and much of the fruit spoils
before it dries,

Iin the new dryving process,
which is the result of several
vears of expérimenting at Ore-
pon Agricultural College, recircu-
lation of the drying air has been
found to he the chief remedy for

DOOR FOE E&CH
Turawil TO PLECE
THASS &

—

Puu Ly

| STEEL STACH

the faults of the old system. Now
the air is driven over the fruit

=
a
again and again by means of a 3
specially constructed fan. But it TR |1 o | | Gumy 1o rr-n:u.
is not the dry. highly heated air wipamroe - R§ Y ok R STARES
formerly used, for it has been il B

foand that moist air at compara-
tively low temperatures is better
for drving prunes. Temperature,

FLOOA LEVEL

humidity, and circulation are all
under econtrol in the improved

riors.  The moist air, strange to

A Crosas-Section Drawing Tilustratin
Type of

the Mew Alr-Recirculation
une Drier, Which has Reduced the Coat
and Improved the Qu.l!l.t}r of the Prunes
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SOLDIERS' MEMORIAL STADIUM
OPENED IN PHILADELFPHIA

Recently completed, the memorial sta-
dium erected by the people of Frank-
ford, a part of Philadelphia, to their boys
and young men who took part in the war,

573

SILVER FOXES IN CANADA
GRADED AND BRANDED

A special section of the live-stock
branch of the Canadian Department of
Agriculture has been ereated to grade and
réegister silver foxes i the dommmion. In

Memarial for Soldiers of Frankford, a Part of Philadelphia, Recently Compleved and Opened o the Public: The

T.Ipr‘uf Picture Shows Fagade of

Tennessee Marble Bearing Inscription, and

Bronze Tablets with 2,400

ames. Helow Are Bird's-Eye Wiews of Fagade with Subordinate Buildings, and of Athletic Field

has been opened to the public. The
central panel of the fagade bears the in-
gcription “The Path of Duty Was the
Way to Glory. A People's Tribute to
Those Who Served in the World War™
Below the inscription is the seal of Phil-
adelphia in bronze, and on either side of
the central tablet, bronze panels on which
are 2400 names, The facade 15 of Ten-
nessee marble. The stadium has an area
of 317 by 488 feet, with a grand stand of
10,0 seats. High-school students gave
SR.500 of the 200,000 total cost.

this way people who wish to buy these -
animals may be assured of getting good
stock. Another scheme devised to fur-
ther this valuable industry is a svstem of
branding by means of which Jlost or
stolen foxes may be recovered., There
are said to be more than 1,000 high-grade
animals throughout Canada, the largest
farms being on Prince Edward Island.
When sold to breeders, they bring any-
where from $300 to $1.250 apiece. With
such government aid, the industry will
undoubtedly grow more important.



The Manner of Using a Derrick for Handling the Heavy Precast Sections of the C.l.n.l.l Lining, the Steel Forms
and Bracing Facilitaring Attachment to Derrick Tackle: MNote Tub Coptaibers in Left .hq-l:'h:l'rgu

CANAL CONCRETE-LINED WITHOUT DEWATERING

EAVY leakage in the El Dorado Gas and Electric Company in California
power canal of the Western States imposed upon operating officials the dii-
- heult task of making per-
manent repairs without
curtailing the flow of wa-
ter. This unusual eondi-
tion was dictated by the
tact that the company is
an important public util-
ity seérving many com-
munities, and the gues-
tion of uninterrupted and
unimpaired service was of

';h ..f,.ﬂné'l?gﬁ; | i"‘

Above: A Secction of Canal Lined
with Wood Panels to Prevemt
Ervsion of Iis Banks; Motz How
the Fanels are Held inm Place by
Lonp Pieces of Pipe Passing
through Two Loop Strups, and
Then inte Boittom of the Canal

HIH:I‘.. Anailer hecting

leted Canal Faced swh

aniols:  Mole s

|J'|!'.I|l'1 i ke Foreprounid

& Wased (i ]":l-.ll.l:r’ Matestals

Down from the Base of aupplies
Lo ARy Dienlred Polnt
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ordinary

vital importance. Hence, all
dewater-

methods of repair based upon
ing the canal were out
of the question,
Construction engineers
for the company devel-
oped a sticeessful method
for retarding seepage,
which has many features
of interest. It was de-
cided that in the bad sec-
tions a reinforced-con-
crete lining was neces-
sary that would eonform -
clogely to  the curved
sidles and bottom of the
canal. Semicircular steel
forms of the required
radius were used for pre-
casting the concrete,
which was spraved upon f y
their surfaces by means SEEEES. ol
of compressed air. These
forms were heavily
hraced and trussed, for a
twofold reaszon: first, to
prevent distortion, or rupture, of the con-
crete while still plastic or in process of
euring ; and second, to facilitate the han-
dling and placing, without injury, of the
heavy slab after the concrete had set.

-

L
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Each form was removed only after the
segmental section of lining had been eased

Segmental Section of Completed Casnal Lining being Lowersd into Place:
Tub Container
Hote the Strong Curtent of the Water at This Point

Ia Visible Just under the Derrick Footing:

into its final position in the canal, and
was then reused in the same manner.
Rapid progress was thus made, without
stoppage or decrease of the canal flow,
Equally interesting was the method

A Completed Section Lined with Concrete: The Reinforcing at the Ends of Each Precast Section §s Tied In

with That of the Abutting Section, EhnwinE R HEI‘ET Ei&k |
gurse of the Canal.

Frecast Sections for Following the Sinuous

ine at Each Joint. Moate the Adsptability of Thess
Before Facing Them with Conceete, the Corved

Banks at This Point were Subjected to the Most Severe Eroson
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adopted for those sections of the canal
where the leakage was considerable, but
not considered excessive. At these points
the sides were lined with wood panels, 6
feet wide, which were piimed in position
by lengths of pipe passing lhrmlgh two

loop straps on each panel.

Construction material was floated down

MECHANICS

from the head of the canal in round tub-
like boats, which, after unloading, were
telescoped over each other and hauled
back by truck. It is claimed that trans-
portation costs. which wouald have aver-
aged 25 cents per ton-mile by ordinary
methods, were reduced to 2.5 cents per
ton-mile by the expedient.

PORTAELE DRILL FACILITATES INTERNAL WORK

In a horizontal drilling machine re-
cently marketed, the advantages of fex-

ibility and compactness have been so
combined as to make it very adaptable for
work on the inside of large cast-

Horizontal Drill, Which s Provided with Ad-
ustments for Vertical, Horizontal, and Circular Travel. Right:

Machine at Work on the Inside of a Large Turbd
Drilling Being Poasible without Dismantling the Two Halves

Left: Paoriable

P =

ne Caxing,

ings. Vertical, horizontal, and
circular adjustments are provided,
enabling the operator to make a
rapid set-up even with a difficult
hole, The unit is entirely self-
contained and portable, and will
operate inside a circle only 34
feet in diameter. Especially in-
teresting is the design of the drill
head, which has a vertical travel
of 3 feet, and slides between the
machined surfaces of two cu!l-
umns cast integral with a revolv-
ing base. The rotating base
greatly facilitates the drilling of
radial holes in the same horizon-
tal plane, as this can be done
from the same set-up. A dividing
plate under the base provides
hearing for the entire machine,
and 15 arranged for a backward
or forward travel of 12 inches.

TRUCK DRIVES FRONT WHEELS UP VERTICAL TRACK

In order to visualize in a striking man-
ner the power of a motor truck equipped
with a two-range trans- o
mission, an automohile
dealer hit upon an un-
usual stunt. A track was
built having a 5-foot in-
eline of 60° and then
continued up perpendien-
larly. The front wheels
of a loaded twao-ton
truck were forced up the
incline and then up the
vertical track, no power
being vsed except the en-
gine of the truck, the
tfwo-range transmission
of which gives seven for-
ward speeds, VWhen the
power was on, the truck
remained motionless, with

its front wheels high up off the ground,
and in contact with the vertical support.

= —————

This Loaded Two-Ton Truck Forces the Front Whuhl up the G0-Degre
Incline and Th:ﬂ. up the ‘nl'“ ack =
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Lefe: "Wheel of Tractar Ea_u P el with New Form of Lugs, ar
Eabdde.

*(roasers,” Which Fit Either Whesl on Inside

Right: Tractor Pulling Gang Plow in Soft Growund

NEW “GROUSER" GIVES TRACTOR
GRIP IN TOUGH SOILS

To give a tractor a grip on tough or soft
gnils and keep its wheels from slipping,
a California company is making a form
of lugs, or “grousers,” which ht into
either wheel of the tractor and to either
edge of a wheel. /It is claimed that when
one side of the grouser is worn away, h].'
changing it to the other wheel, it will give
another term of service. Another advan-
tage claimed is the doing away with side
thrust. In the California rice fields, where
the soil 15 black adobe underlaid with
hardpan, the grousers are said to be of
special value.

—————

NEW FOLDING EYESHIELD
ATTACHES TO CAP

While some protection for the eves is
necessary in motoring, many drivers and
tourists ohject to the common form of
gopgles. To overcome this objection, an
English manufacturer has devised a fold-
ing eyveshield of noninflammable cellu-
lnid. It is notched to fit the wearer's
nose, Ats close to the face, and when not
in use, tolds out of the way under the
peak of the wearer's cap.

Eyﬁhﬂd Which ‘lakex the Place of
g |;||, El Ey ihl:td: Folded
'Uﬁb:n Nov in Use

Left:

LIFT STONES OR LOGS EASILY
WITH FORKED TONGS

A pair of forked tongs, the prongs of
which resemble those of a pitchtork, have

@uubl.-c Farmer®s Inventlon That Saves E:w:un[ 1]
Pick Up L:gﬂt Loads in Farm Waoek: Lein,
Lifting a Log: Above, Ralsing a Stone

been made by a Quebee farmer for pick-
ing up stones and logs lying about the
farm. The handles run about 2 feet high,
the pivot bolt being fixed just above the
heads of the forks.

[ Iron alloyed with 15 per eent alumi-
num and heated to redness, acquires a
surface that does not scale and is resist-
ant to high temperatures.
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MOTORIZED CULTIVATOR HAS
VARIAELE WHEEL SPREAD

A new cultivator which has just made
its appearance is intdnded for use on nar-

The Wheels of This Caltivator can be Shifved from

21 Inches Apart to Only B Inches Apart, to Accom-

modate Marrow Rows, It can Also be Used with
Only One Wheel

row rows of crops, and is therefore of
special interest to truck farmers, nursery-

"POPULAR MECHANICS

men, florists, and others whose products
grow in this manner. The wheel spread
of thiz little machine is variable, and ean
be made =0 narrow that it will cultivate
rows only 12 to 14 inches apart, while
its vertical clearance permits straddling
plants from 24 to 30 inches high. For
extremely narrow rows, one wheel can be
remaved, and the other shifted to the
mididle of the frame, wheelharrow fash-
ion. The ecultivator is hand-directed and
power-driven, with gasoline consumption
rated at only 1% gallon per hour.

LEAGUE OF NATIONS TO URGE
PROTECTION FOR SCIENTISTS

The right of scientists to share in the
henefits derived from the application of
their discoveries has received official at-
tention from the League of Nations Intel-
lectual Cooperation Commission. A sub-
committce assigned to go into the gues-
tion has just concluded its studies, and a
plan 15 now being drafted for the legal
protection of scientific work., After ap-
proval by the commission, and then by the
council of the league, the plan would serve
as a basis for legislation in the parlia-
ments of the different countries through-
out the world.

DYNAMITE FREES ICE-BOUND BOATS
By C. M. NILES

FLEET of 14 tugs and barges carry-
ing 250,000 bushels of grain irom Buf-

falo to New York, via the barge canal,
was caught en route by the sudden com-
ng of winter, and the boats threatened

with destruction, while the crews faced
perils unprecedented in canal navigation.
The grain Heet pressed forward in spite
of dangers and difficulties until further
progress was completely blocked by heavy

TE

One of the lce-Bound Canal Hoats hu:nrlni:|l Tewed through the Channel of Floating lce That was Opensd

Largely through the Use of Diynamite:

The Progress Was But :Eille a Day Undl

the Boats Finally Found Safety at a Canal Loc
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Explosion of One of the D
Miles along the

arge Canal, in Order to Liberate the Ice-Baouynd Flest:

mite Charges That were Set OF at 40-Foot Intervals for a Distance of Three

The Concussion

Shattered the Ice, Opening a Channedl About 40 Feet Wide

ice at the mouth of Nine Mile Creek. To
extricate the grain fleet from this peril-
ous predicament it was necessary ‘to
use dy na.rm'te A channel was blasted
through the ice for three miles to enable
the hoats to reach lock No. 20. Holes
were made in the ice at dl-foot intervals.
ILach hole was loaded with a heavy
charge of dynamite, connected with wires
and exploded by electricity. The econ-
cussion effectually shattered the ice,
opening a channel about 40 feet wide.

A powerful steam tug then cleared a
passage through the floating ice cakes left
after the explosion. Backing off twice its
length, the tug dashed forward, plowing
through the ice till it stopped. This as-
sault was repeated till the way was
cleared.

The rate of progress was but one mile
a day. The rest of the fleet followed the
pathfinder, fighting its way forward foot
by foot until lock No. 20 was reached in
safety, where the boats were secure
against ice and floods until the reopening
of navigation.

NONSLIDING DESK PAD
MADE OF RUBBER

A new desk pad made of rubber in
colors to harmonize with desks of various
finishes, will not slide or slip under the

Desk Blotter Made of Bubber, Colored to Harmonize
with the Finizh of the Desk, Which wall Mot
Blip or Slide under the Writer's Arm

weight of the writer's arm. It is also
claimed that the pad will outlast the
commonly wused desk blotters having
leather corners. Except for the color, the
general appearance of the new pad does
not differ from thoze now in use.

1?.1%3:‘:\. i i i

o

Pewerful Bteam Barge Assisting in Openin
Twlice ]I!l Length, the Barge

Stopped.

Up a Channel for the Tce-Hound Canal Hoats:
n Dashed Forward, Plowi
The Assaolt was Repeated Uneil the

Firng Bu:hi-n;
through the lce Till Iy
ny was Cleared
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ANTI-MUD-SPLASHERS COMPULSORY IN EUROPE

The European pedestrian is averse to
having his clothes bespattered with mud

by passing vehicles, so much so that the
wse of devices for preventing splashing by
motor vehicles 15 com-

}ru]:ﬁur}' in Paris and other
oreign  cities. One of
the latest types consists
of a circular rubber flap,
31y inches wide, which
envelops the tire and con-
forms to its comtour. A
steel ring holds the flap
firmly to the clincher
rim, & full inch and a hali
away, by ftting snugly
into a l-inch molded
groove on the inner sor-
face of the flap. The ring
itself is wedged in place
by hooks driven into the
side of the felloe. On
large-diameter tires the

Left: Mud-Splashing Preventer Installed on a Truck Tire: Note the Malded

Groove for Holding the Attaching Ring.

Righi: This View
Shows How Hooks are Used for Splicing Two Sections of the Flap

antisplasher 1s made in
two  sections. anid the

ends joined by hooks.

COBALT STEEL MAKES LIGHTER
MAGNETO POSSIELE

The substitution of cobalt steel, with
its higher magnetic efficiency, for tung-
sten steel used in magneto comstruction,
has made possihle an interesting diver-
gence from the vsual design. In the new-
type magneto, the rotating armature is
replaced by a rotating permanent magnet
of cobalt steel, which, being considerably
lighter for a given capacity, makes the
interchange possible. The new stationary
armature entirely eliminates the use of
glip rings, brushes, and brush holders, In
an ordinary magneto a cobalt magnet
weighing 12 ounces will replace one that
weighed 4's pounds. A complete motor-
cycle magneto will now weigh about 3
pounds, and that for an ordinary car
ahout 7 pounds.

The Light Mag-
neto, Awsemhbled | Fe
and DMizassembled: |
The 0Only Rofak- |
| ing Parie Are the
Cobali Maghet
ol
Breaker

Circmit-
Cam

FARMERS, HORSES, OXEN,

When Albion RBowe, a farmer of Gor-
ham, Me., wanted to mowve his house a
distance of a mile and a half, he ealled in
25 of his neighhors to help with horses,
nxen, and sleds in an old-fashioned “bhee.”
It was a seven-room, two-story house,
anil it was jacked up and placed on nine
hobgleds, Onee it was mounted on the
sleds, the house moved rapidly to its des-
tination, pulled by 16 oxen and 22 horses,

AND SLEDS MOVE HOUSE

The onlv difficulty encountered was in
getting the house down hills, when eight
nxen, with back chains attached to their
vokes, acted as drags and prevented the
house from getting beyond control. The
event was notable as a revival of the old
custom of neighborhood cobperation on
50 large a scale. Two hours after the
house was started, it was 1n 112 new loca-

. tion, without a crack or jar,




Maine Farmers Hﬂmrlill ] bor Mowve His Heuse to a New Location: Meounted

on Mine Bobeleds, © ounge Moved Semoothly te Inz Destination, without a Crack or

a Jar, with the Assbstanics of Men, Horses, snd Oxén.  Instances of Helpfulness by

Farmers toward One Anpother Are Common Enough, but a Codiperative Job of This
Sire Is Rather Unusual
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ONE-MAN HYDRAULIC CRANE
IS EASILY HANDLED

From England comes word of an inter=-
esting hydraulic crane, electric-driven,
“which is not only self-contained and port-
able, but can also be operated and moved
about by a single man. Mobility in all
directions 15 secured by mounting swiv-
eled wheels on the front end, which in

POPULAR MECHANICS

weeks ago in the Cowichan River, Van-
couver Island, B. C, by Maj. L. C. Rat-
tray, a well-known fisherman who has de-
voted a great many years to the study of
fish and fishing.

The capture is of great importance in
view of the fact that for a great many
vears unsuccessful efforts have been made
to establish the Atlantic salmon in north-
ern Pacific waters. The experiments ex-
tend over the past 3 years. Cali-
fornia tried to acclimatize them
by planting the voung hatched
from egpgs sent from hatcheries
in Maine. Plants of fry were also
made in Oregon and Washington.

The two hsh taken by Major
Rattray weighed 9 and 7 pounds,
and it is believed that they de-
veloped from fry put out by the
Cowichan hatchery.

The Atlantic salmon is one of,
if not the gamest sporting fish in
the world, and its readiness to
take a flyv. which is uncommon to
the Pacific salmon, makes it a fish
greatly to be desired. The dirffer-
ent varicties of fish found upon
the [Pacific coast and generally
called salmon. are mnot really
salmon. But to the casual ohserver
they so resemble the Atlantic
salmon that when the first settlers
arrived on the Pacific coast thes
gave them the name salmon,

There is a marked difference.
however, between the true salmon
of the Atlantic and the fish so
called of the Pacific. The latter
have a larger number of rays in
the anal fin, more folds bhetween

Partable Hydraulic Crane, Operated Electrically and Used for
i This View ithe Main
nger i3 Telescoped Almost to Its Full Height

Piling Goods in Warehouses: In
Plu

turn are fitted in roller bearings. Friction
i4 further minimized in the main plunger
by a ball-bearing mounting, permitting
the load to be swung completely around
i any direction. The source of power—a
motor—is worm-geared direct to three
double-action pumps, An automatic re-
lief valve, coming into play in ease of
nverload or when the load is at full height,
makes the erane practically “fool-proof.,”

GENUINE ATLAI"ETIE SALMON
FOUND ON PACIFIC COAST

For the first time in the historv of the
Pacific-coast fishing. Atlantic =salmon
have been taken there. Two adult speci-
mens of the species Salme salar (true
Atlantic salmon) were caught a few

the gill covers, more gill rakers.
and a muoch larger number of
pancreatic glands. The Pacific
salmon do not return to fresh water until
full-grown and ready to spawn, and all
die after spawning. The Atlantic salm-
on, on the other hand, return before
mature to fresh water. They do not die
after the spawning, and have been known
to spawn several times,

With proof to hand at last that the At-
lantic specics can be brought to maturit:
in Pacific waters, the Department of Fish-
eries and the game and hshing as=ocia-
tions will endeavor to propagate the spe-
cies in large numhers.

] Arrangements are being made with an
American engineering company for the
construction at a cost of 15000000 of
the frst of threes nubwayi planned tor
Tokyo, lapan,
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NEW YORK TO RIO FLIGHT
COMPLETED

The last leg of the 7,000-mile air jour-
ney from New York City to Rio de
Janerio, Brazil, was made on February 8,
by Lieut. Walter Hinton, formerly of the
L. 5. Navy, and Senhor Martins of Brazil
The largest crowd ever s=een in Brazil
greeted the airmen, who were also re-
ceived in state by Senator Sampaio-
Correia, president of the Aero Club of
Brazil, in honor of whom the seaplane
was named. The Hight started on August
17, last year, and was beset by many mis-
haps, including the wrecking of the first
plane off the coast of Cuba. The first
ship was a large air crmiser equipped with
two 400-horzepower Liberty motors and
with large and luxurious sleeping gquar-
ters.

NEW FOEM OF STOP LIGHT
ON CITY STREET CARS

A stop hght with red and green units,
similar i appearance, but slightly differ-
ent in operation, to types now common
on automobiles, has been installed on
street cars in Detroit. The lights are
placed in the center of the dash at bath
eénds of the car so as to he easily seen
by drivers of autos or other wehicles.
When the power is turned on and the car
is moving, the green light at the rear
shines, but the moment the power is
turned off and the brakes applied, the red
light flashes and continues to burn as
long as the car remains motionless.

Etop tw Dietroit Street Cars: When in Motion,
the Light Shines, but as Soon as the
Brakes are Applied, the Fed Light Flashes

a83

VEETICAL CYLINDER GRINDER
GUARDS AGAINST DUST

A eylinder grinder of the vertical type,
recently placed on the market, has been

designed with a view to
preventing dust from en-
tering the work imgparts
and bearing sur faces,
thereby maintain ing the
gccuracy and prolong-
ing the life of the ma-
chine. All the mecha-
nism is located above

— —

Grindin Ma-
Dustprool WiIE Pro=
Locating the Mechanism above
inding Wheel

—

Cylinder-

chine Made

tected LWIFI- l.ul:lmhr
£

the grinding "wheel, so that no abrasive
dust can fall into it, and the ways on
the vertical column are protected by a
canvas curtain, while the longitudinal
table slide has sufficient movement in
either direction from the center for po-
sitioning three cylinders each way under
the grinding spindle, without uncovering
the wavs, The entire mechanism i1s car-
ried by the wheel head, and 15 driven by a
2-horsepower electric motor belted di-
rectly to the wheel spindle.

@I The best butter-producing cow in the
world is “Apassiz Segis May Echo” at the
Agassiz  experimental farm. in  British
Columbia, -claimz a Canadian ofhcial
This five-year-old Holstein, he says, 1
1922 gave 30886 pounds of milk, yielding
1,673 pounds of butter, which., in turn,
contained 1,338 pounds of butter fat.
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Fanoramic "|"||w {r‘f the l::léar of .Ll.ml. Which s Located in the Stats of Vera Cruz, Mexico, About 70 Miles from
Which a Spiral Hoad has Hecently been Built. From This Hill can be Sern the Gulf of Mexica, on
the Tespirate Platead Lands, and the Cold Sismiras. The Hill Is the Principal Defense of

TWIN ROADS SPIRAL INTO CRATER OF VOLCANO

By W. K.

OI the many spiral roads huilt for
ascending steep mountain summits,
one of the most interesting 15 that which
has been recently completed to the
crater of the extinct volecano, Macuiltepec.
in the wvicinity of Jalapa, a city of the
state of Vera Cruz, Mexico, /0 miles by
ritl from the port of Vera Cruz. Jalapa
is picturesquely situated on the slope of
the sierra which separates the central pla
tean of Mexico from the Gulf coast, at
an elevation of 4.300 feet. To the south
of it, the peak of Cofre de Perote rises
to a height of 13419 feet, and, still far-
ther south, that of Orizaba, 18700 feet,
the highest peak in Mexico, and the sec
ond highest in North America.

The hill 15 public property and 15 sur-
rounded with private estates, in some
cases walled in. The new road starts at
a point on the national highway to Mex-
ico City that is about a mile and a quarter
from the center of Jalapa, For a distance
of about halt a mile to a gate at the
entrance to the hill, the road 18 on }:ri
vate property, and here it is aboiut 13 feet
wide, with a 6-per-cent grade. From the
hill entrance to its summit the road is
1115 feet wide, with a maximum prade of
4 per cent, excepting m a few spots where
an increased grade of 6 per cent was nee-
essary. This part of the road is all on
sidehill euts, excepting a short streteh of
about 328 feet at the end of the first com-
plete circuit of the hill, where it was pos-
gible to build the road on the suriace
without any cutting.

For reasons of safety it was decided to
make two one-way roads, one for ascend-
ing and the other for descending. Start-

Gaid

BOONE

ing from the gate at the entrance to the
hill, the road rises easily and gradualiy,
and after spiraling for a circuit and a half,
it reaches the low point of the edge of
the crater at a distance from the gate of
nearly a mile and a half, measured on the
road. From this point and for a distance
of 1703 feet the road follows the edge of
the crater, making two-thirds of a cirenit.
Then it leaves the crater and spirals back-
ward on the outside surface of the hill
for a distance of 1,312 feet, when the sum-
mit is renched at a height of 236 feer
above the entrance gate, and 410 feet above
the level of the Mexico City highway.
The descending road starts with a
grade of 8 per cent, and nearly parallels
the last part of the ascending road until
iL strikes the crater, the edge of which it
follows until it reaches the point where
the ascending road enters the crater. the
whaole heing a distance of 1.950 feet, the
last 280 of which is in the crater with
a 10-per-cent grade. This 15 the only
point where the two roads cross, The
road then leaves the erater and continues
the descent on the hillside, with a grade
of 6 per cent for a distance of 980 feet,
where it turns a semigcircle 5.I1:1.1'|'.|1}' am].
reverses  its  direction, runnmg spirally
around the hillside for a distanee of 2,542
feet until it meets the ascending road at
a point opposite a hospital, and at a dis-
tance of 309 feet from the entrance gate.
Between these two points it is & two-way
road, but when the entrance gate is
reéached the roads again separate, and the
descending one follows the houndary wall
of one of the private estates for a dis-
tance of nearly hali a mile, with a maxi-
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b Port af Wera Cruz: Inm the Bac und can be Seen the Top of the Extinct Wolcane Maculliepes, for the Ascent
fg Ope Hand, and High Mountain Peaks on the QOther, the View Embracing the Hot Cosstal Country,
be City, and during the Last Revolution was Garrlsoned with Troops aml Machine Gunes

mum grade of 12 per cent, until it enters  the two roads altogether having epiraled
the Mexico City highway at a point near the summit for a distance of a little over 4
that where the ascending road leaves it, miles, The road is of dirt excepting for

about 656 feet where it is cut out of
e rock, and for about a mile
and a gquarter where it passes over
voleanic Iava., As it was budlt so0
-.|1r'LI1. having  heen  completed
within 24 davs, for the present most
af the cuts have heen left vertical,
and ag vet no gide tracks have heen
:.r--x"il'!{-!! for the removal of dam-

Upper Left: Ascending - Boad in Crater  of
Macuwiliepec; Note Bharp Slope of Lava Walls,

anid the Wiatch Tower for Searchheght afd M-

tillery EBiedcted on Summit doring Last Heves

lution: Above: Flan of Hill, Skhowing Roeauds
. | 1

.---'ul ||‘||r|||'-:|_'- [ 10 L LLITEC

numher utilize the rn:u!'-h 1y—uoul of

Wiew Taken f[rom the Watch Tower, Bhowing Where the h Wy t]-{ the ‘tT.‘I.FFl-I’.' W E1I.]E' ltﬂit{'T-
Apcendding and Descending Roads Cross near 1 = - i
the Rim of 1 Crater FOrny TEpairs,

LB



A View at the Site of a Stadium under Construction at Jalapa:

and the Becond in Latin America.

The view from the summit of this ex-
tinct volcano is exceedingly impressive,
extending in some directions for a dis-
tance of 130 miles, and in any direction
not less than 30, On the one hand is a

splendid view of Vera Cruz and the Gulf

of Mexico, while on another hand the
peaks of Cofre de Perote and Orizaba
tower majestically aloft. Within view
are altogether 17 cities, towns, and resi-
dences of private estates, while at a dis-
tance of 15 miles are plainly visible two
waterfalls about 7530 feet high, All are

POPULAR MECHANICS
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'Ilun Is the First Stadium Buailt in Mexico

It Has a El'p&lﬂg 30,000 and was Made by
Filling & Swamp That Waa a Bresding

pce for Mosquitoes

mate more attractive and beautiful by
the rarefied atmosphere of such an eleva-
tiomn.

The city of Jalapa has under construc-
tion a stadivm—the first one in Mexico
and the second in Latin America—that
will hold 30/¥K} people. The site for the
stadium was a natural amphitheater sur-
rounding a swamp that has been filled in,
thus destroving what was formerly a
breeding place for mosguitoes. An auto-
maohile road leading to the United States
is also heine built.

VIENNA FUNERAL CARS HAVE TWO TIERS

Part View of Interior of NMew Austrian Funeral Car:
In or Taken Qut from Either Side of the Car

Caskets may be Put

Muniecipally owned fu-
neral carz are used on
the street railways of
Vienna. Awustria. by the
city auathorities for the
rapid transportation of
deard persons to the burial
prounds. The ecars are
similar in appearance to
a street car, but are di-
vided into two levels for
convenient placing of the
caskets. The lower tier
is suhdivided for six cas-
kets. but the upper tier i=
undivided. and will take
more. The ecars run 1o
a central cemetery,
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OLD CANNON EBALLS PROVE
COREROSION FACTS

An illustration of the ravages and ef-
fects of corrosion, or ordinary rusting, is
furmished by the following ilritl.".‘tﬁ, which
have been long but probably not widely
known. Cast-iron cannon balls, which,
after being 291 years in the sea, fell to
pieces red-hot when exposed to the air,
are described in one of

tells the story of what rusting really is,
whether moderate or carried to extremes.
It is essentially a flameless comhbustion,

SUMMONS LOCKED TO AUTO
BY SEATTLE POLICE
Inclosing a summaons for a violation of

trafhe ordinances in-a small metal con-
tainer that can he locked to the auto

the manuscripts acquired
by the Association of
Manufacturers of Non-
corrodible and Amnticor-
rosive Products. These
cannon halls were raised
from the wreck of the
“Mary Rose,” sunk off
Portsmouth, Eng., in
1545, and were recovered
291 years later., Similar
cases are on record,
showing that rust is a
form of combustion.
This instance of spon-
taneous combustion is
mentioned, among sev-
eral others, by Dr. New-
ton Friend in the Car-
negie Scholarship Mem-
oirs, published by the
Iron and Steel Institute,
and is taken from an ae-
count of the occurrence
published by Wilkinson
im 1841, As is well
known, when exposed to
the combined action of
air and water, ordinary

= — e ——— e e == a.

cast iron readily rusts,
becoming coated with a
porous mass of ferric ox-
icde, or red oxide of iron.

If corrosion has proceeded for some
time, the underlying layers of rust are
usually dark green to black in color, owing
to incomplete oxidation. As the result-
ing product is rich in free graphite or
carbon, the metal is said to have been
graphitized. This “ferrous oxide,” as it
is also known, is unstable in air at ordi-
nary temperatures, and is oxidized to the
ferric state, the chemical reaction being
such that it involves a development of
heat. Therefore, when the cannon balls
referred to had become drv, the ferrous
oxide was spontaneously converted to fer-
ric oxide, and at the same time the metal
became extremely hot on account of the
large amount of the lower oxide which
had aceumulated. This interesting and
simplt Explanalinu ot the phenomenon

Police Officer Locking New Summons Device 1o Doar of Car: Imprinted
on the Lock, as Shown Below, Is a Notice to Re
gquarters, While, within Ie, is Placed the Summaons Proper

o Police Head-

steering wheel or door handle, 15 being
tried out in Seattle. The only key to the
lock is kept at the pohce station, where
the motarist must report within 24 houra.
Advantages claimed for this plan are that
the summons cannot be ignored or "lost,”
as could the slips formerly used; that it
eliminates the issuance of bench warrants
for overdue offenders, and that no “{riend”
can attempt to “sguare”’ the matter,

[ A new comet, first discovered in Octo-
her last vear and now approaching the
sun, has the peculiar characteristie that
its tail extends toward the sun mmstead of
away trom it, according to ohservations
maile at the Yerkes Observatory., Science
can at present offer no satisfactory ex-
planation of this uncommon circumstance,
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NEW APPARATUS SYNCHRONIZES
FLIGHT RECORDS

A new piece of apparatus is being used
for synchronizing the instrument records
taken during the test-
ing of an airplane
under flight. The in-

e—— —
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Moter-Driven Device Thay Simuoluaneously Marks a
nt on the Chart of Bix Recording In-
struments Used in Testing Alrplancs

struments developed by the National Ad-
visory Committee for Aeronautics, all re-

The Wertical Lines on This Chart Represent the
Timing Lines Made by the Flash of Light from a
Lamp on One of the Recording Instruments

——— ———
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cord by photographic means. Under this
method small electric lamps placed in the
instruments, are all flashed together at
regular intervals, and throw a sheet of
light through the film-drum slits. mark-
ing vertical timing lines on the ilm rec-
ords. The new apparatus 15 a motor-
driven chronometer consisting of geared
balance wheel and escapement. to the
spindle of which is attached a commuta-
tor that opens and closes the lamp ecir-
cuits. The device is used in studying
points in airplane control. where the se-
guence of events is too swift for personal
observation,

CLAIM NEW NESTING LIFEBOAT
BETTER THAN OLD TYPES

Built with its sides almost perpendicu-
lar, and with specially constructed braces,
a new nesting lifchoat is =aid to have so
rigid a frame that when loaded to its
full capacity of 65 persons and suspended
from the davits, the deflection of the
keel i3 but a small fraction of an inch.
With a similar load in water, the free-
board, or distance from the water line to
the top of the side, was estimated at 24
inches, and when the whole load was
shifted to one side the freeboard on the
low side was found to be 7 inches. Be-
cause of the peculiar shape of the boat, it
is claimed that several of them can be
nested much closer than unswal, and that
it ean be launched more reaaily.

Hew Mesting-Type Lifeboat, Baid to Mest Much Closer than Usual, and Launch More Readily:

Exceptionally Rigid.
the Davits, the Boat's Keel Sags

Loaded to Iis Full Capacity of &5
nly a Small Praction of an Inch

—— ——

The Frame Is
Persons, and Suspended from




POPULAR

MECHANICS
MONSTER PLOW TURNS TEN-FOOT FURROWS

L ]

Tractor Pu]Jml Large-t
Plow Bver B F
Horsepawer Iutﬂ:nll-
bustion Motor Fur-
mishes Power

What is said to
be the largest plow
ever built—a plow
that turns a furrow
10 feet wide and
works on the ro-
tary principle—has
been recently de-
veloped and tested
in actual waork.
Furrows are turned
by two gangs of plows, each gang oper-
ating with a cireular motion to turn part
of the furrow, while at the same time
their rotation serves completely to pul-
verize the plowed soil.

An internal-combustion engine of 120
horsepower furnishes the motive power.
In order to plow deeply, the machine 15

Com

What
over

Call *'a

Gocd Furrow':
by Monster Plow, without Further
Preparation by Harrowing or Disking

* - I

Rear View, Showin

Plow in ﬂpﬂ]llm Whi"g

Turning Furrows from a

Few Inches to Twa Fest
in Depth

very heavy, and to
keep it from sink-
ing into the ground,
track-laving wheels
are used., It is op-
erated by one man,
who has close at
hand the levers nec-
ezsary to regulate
the depth of furrow
from a few inches
to two feet. Under favorable conditions,
the plow ean turn over about 23 acres a
day. It was first used in Porto Rico and
is expected to find its use in tropical
sugar plantations of 50,000 to 75,000 acres.
A smaller size with capacity of a furrow
4 to 5 feet will he built for western wheat
farms,

Sadl Turmed

DESIGN REVOLVAELE
FRAMES TO AIR
MATTRESSES

Four mattresses at a time may
be quickly and easily aired with a
new device consisting of a central
vertical column with four pro-
lecting arms from which are sus-
pended four metal cages, each
holding one mattress, Theze con-
tainers are swiveled so that they
may be turned about the suspen-
sion point, or the whole unit may
be swung about the central col-
umn. In this wayv each mattreszs
geta the full benefit of the sun in
much shorter time than with old-
er methods. The method is said

L -nl'rl

l'n "Hi

l-u:lt'

to prolong the life of the mat-
treszes, as._ flling is revived and
ticking preserved by the air.

I!II.‘I‘!'IEI'E| Held Upright in
and Sunlight

Steel Frames and Et? o Air
wrth New Device for Q ckly
and Thoroaghly Alring Them
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NEW MOTION-PICTURE OUTFIT
FOR AMATEURS IS SIMPLE

Movies in the ]'I-I]_'ITJE may soon he an
accomplished fact, judging from the re-

The Projecting Machine for Showing Moving Pictures
in :Im ome! It is Moter-Driven snd Entirely Auto-
matic in Operation for the Convenience of Amateur

Ficture Exhibitors

cent development of an amateur outfit for
taking and projecting pictures. The cam-
era weighs but 7 pounds, and is said to
be relatively as simple to operate as the
camera of everyday use. Five pictures of
amateuar film
occupy the
same length
as two of
standard flm,
g0 that 400
feet of reel are
equivalent to
the standard
1.0K)-font reel,
As a safety
feature, the
hlm has been
made nonin-
flammable,
eliminating
completely a
e serious draw-
back to the use of ordinary film by
amateurs., An indicitor shows the quan-
tity of reel used, in feet. The projecting
machine iz motor-driven, and wijll throw
a 30 by 40-inch picture at a distance of 1B
feet, and 40 by 54-inch, at 21 feet. Its
operation is entirely automatic.

POPULAR MECHANICS

IRRIGATION SCHEME INVOLVES
NOVEL FEATURES

A project for the irrigation of 15,000
acres along the northwest coast of Porto
Rico involves some unuswal features.
Numerous sinkholes, in the flooded area
of the storage reservoir, will be sealed up
with clay. Because bedrock is too far he-
low the surface to make feasible the con-
struction of a masonry dam, the dam will
be built of earth. It will be 120 feet high
and about 1,200 feet long on top, and the
material will be sluiced into place toward
the center, from embankments at the up-
stream and downstream sides.

GRAFPHIC TEMPERATURE RECORD
INDICATES HUMIDITY

In certain industries, such as textile
and silk mills, and alse in hospitals,
mines, and laboratories, atmospheric con-
ditions are of considerable importance.
A simple temperature and humidity re-
corder just developed indicates graph-
icallv, on a clock-driven chart, the de-
sired data. The instrument has two bi-
metallic strips and two pens, and one
strip is kept moist by constant contact
with a linen sheath dipped in water. Ob-
viously, the moist strip will record a

Eht Gﬂihj': tﬂgﬂ!’l‘ﬂﬁuﬁ th-ﬂdi i H-:l-nI mﬂumll
EETecE ADEF are Bten ¢ Is No Das-
ger of the Pens Interfering with Each Other's Record
lower temperature than the dry one [ex-
cept when the air 1s saturated with water
vapor); consequently the difference be-
tween recorded temperatures can he con-
verted into terms of humidity percentage
through accompanying tables,

A process by which wool, unsuitable
for spinning. can be made into a furlike
material is said to have been found by an
Anstralian inventor,



Luther Burbank, atr the Right, Standing in Front of His Heme at Sants Fesa, Califormia, Conversing with
Ignace Paderewskl, One of the Many Famous Men Who have been Intcrested Guests
at Burbank's Home and Experimental Plant Farm

BURBANK'S PLANT CREATIONS TO BE PRESERVED
By RAMON JURADE

HE plants created by Luther Bur- The eity paid $32.500 for the land, and
bank in half a century of plant breed- 13 now raising 300,000 with which to es-
ing, crossing, and developing, are to be tablish and maintain the garden, and to
preserved for the benefit of future genera-  build within it a museam of relics, motion
tions and for the nse of students of plant  pictures, manuscripts, books, phonograph
engenics for all time. Though Mr. Bur- records, and other Burbankiana. March 6,

bank has trained i Mr. Burbank’s
no one to take ° hirthday, was
ip his mantle as ) _ selected by the

people of Santa
Fosa,- whose
fruit-laden hills
are largely the
resilt of the
plant magi-
cian's work, to
honor him per-
manently, This
spring, too, they
will celebirate

the master plant
breeder, the
more than 1,000
different im-
proved plants
which he has
developed from
wild varieties
and from com-
man  domestic
SPECIES, MEVETr

will be allowed SR the golden jubi-

to revert to SRR - = ;:_IT T —— lee of Burbank’s
' 2 urbank's Home snta Rosa, California, erein_are Carsie :

Ih.HT B ild or On the Studics Relating to His Work of Flant Breeding SR ETLELS nts

primitive state. with a féte that

The city of Santa Rosa, Calif,, where will last at least three davs, and to
the plant wizard began his work, has which will come official delegations from
pirchased a tract of 40 acres of rolling a majority of the Pacific-coast states.
land, just on the outskirts of the town, At this celebration, the new hotanical
anil 1s preparing to convert this into a gardens, to be known as Burbank Park.
hotanical gparden as a living memeorial to  will he dedicated, and Mr. Burbank will
Luther PBurbank, and containing only plant the first tree in it
specimens that he has created. This memorial garden will be particu-
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larly fortunate in that the man in whose
honor it is being established will super-
vise the planting of all his productions in
it. Men who have worked with Mr. Bur-
bank on his four experimental farms are
to have charge of the garden, and it will
be open to students of plant breeding
of every nationality, a soil school im
which they may conduoct experiments on
new plants from all parts of the world,
or extend and amplify the improve-
ments alréady made in known varieties
by Mr. Burbank, It 15 the hope of the
Santa Kosan: to make this the center
of plant breeding and development of the
world, following out Mr. Burbank’s fdea
that the remedy for the present lack
of interest in farming, and scarcity of
men and women willing to live on, and
cultivate the land, must be met by such
mmprovement in crop-producing  plants
that the few can produce as much as the
many did betore the improved crop plants
were developed.

In this experimental garden will be all
the many varieties of the Burbank plums,
which are responsible for the founding of
at least one citv—\Vacaville, Calif.—and
which have covered the hills and valleys
of entire counties with their orchards.
These plums have been developed to
withstand rough picking, hard handling,
long shipment, and exposure in mar-
kets. There will be an improved cherry,
with clusters containing from 3 to 10
times as many individual fruits as are
now produced by commonly  grown
cherries: also several improved prones.
much larger, even, than the noted French
prune; i new quince, larger than the
largest apple. and tender and juicy, in-
tended to be picked and eaten fresh from
the tree. as well as cooked or preserved,
as 15 the ordinary quince, and, in addi-
tion to these, & number of varieties of the
“plumcot.” that carious cross hetween the
plum and the apricot. Among the fruits
will be found several berries. including
hlackberries with no thornz, white black-
herries, sunherries looking like huckle-
berries, but growing on a bush not unlike
a tomato plant. and ever-bearing straw-
berries, on which fruit is produced every
month 1 the year.

Of trees, the largest will he the black
walnut, developed by crossing the wild
American hlaek walnuit with the Persian
walnut, This prodoces a wood as fine-
grained and dark as the wild hlack walnut,
vet requiring onlv 10 vears to attain a
height of 40 feet and a diameter of 3 feet,
ns compared with 530 to 60 years for the
development of the wild tree to the same

MECHANICS

gize, This tree also produces a sweet,
edible nut, with a thin shell, unlike the
heavy and hard-shelled wild walnut.
A chestnut which begins bearing at six
months and is in full bearing at two
vears, as compared with 12 to 15 years for
the commercial chestnut of today; im-
proved almonds, pecans, hazelnuts, and
other similar producing trees and shrubs,
will also have a place in this garden.

Among the vegetables, probably the
most unusual will be the result of the
crossimg of the potato and the tomato,
which bears i1ts tubers above ground.
This is not a commercial plant, but is a
curions vegetable freak. There iz also
the Wicotunia, a cross between the tobaceo
plant and the petuniz, resulting in a plant
which produces tobacco and petunias at
the same time. Another is a very large
and early tomate, from which the skin
slips without sealding. Asparagus with
tips as large as bamboo shoots, vet as
delicate, crisp, and hnely flavored as any
asparagus of smaller size ever grown in a
hothouse; artichokes with blossoms 14
inches in diameter, nearly 4 feet in cir-
cumference, and chives, those small rela-
tives of the onion, with biossomsa as beau-
tiful and as fragrant as freesias, used for
border plants, yet eaten when the flowers
die, are other vareties of vegetables that
will be cultivated. The Burbank potato,
his greatest development, also will be
there,

Among graing, there will be an im-
proved and hardy wheat, which has in-
vaded Canada, and in its inclement cli-
mate has taken the prizes from the
wheats which have heen grown there for
vears; beardless barley and beardless oats,
and a grain which produaces pearl bar-
lev, a regular “hreakfast-food plant,” as
well as the original Mexican grasses from
which corn was developed, and other for-
eigpn forage and fodder grasses which Mr.
Burbank has proved to be of walue in
their natural state or has improved into
plants zuitable for service in the temper-
ate zone., An interesting plant of this
kind iz a new lippia for lawns, which re-
sists drought, dies hard, and can be grown
in the most arid regions, with very hittle
water,

Tao this garden Mr, Burbank will bring
more than 150 varieties of flowers which
he has developed, improved, or created.
There will be rozes by the score, some of
them developed 30 vears and more ago.
but =still popular favorites all over the
United States, and an evening primrose.
with flowers 514 inches in diameter.
developed from the little Z-inch blos-
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A Corner of the Grounds That will be Converted by the City of Em“ Rosa into @ Botanical Garden for the

Preservation of the Various Plants,

Trees, and Shrubg Which have been Developed by

Luther Burbank in His Hali Cmtnr:r of Work in Plant Breeding

som of the California wild evening prim-
rose, which grows so abundantly in the
mountain  meadows, Other samples of
Burbank's wizardry will be blue perunias,
larkspurs as large as roses, a new ama-
ranthus, or fAame Hower, which shows
a mass of crimson leaves all summer:
perenmal sweet peas, zinniad like dahlias,
and improved and large dahlias, too;
sunflowers with stalks only 3 feet high,
sa short that the strongest wind cannot
blow them down, and with their lowers 14
and 13 inches in diameter, turned away
from the sun, toward the ground, so that
the hirds have no opportunity to filch the
seeds ; Cahfornia poppies of white, pink,
red, flame color, and all the shades of yvel-
low common to the wild specimens of
this heautiful flower; and crossbhreeds of
poppies, which look like peonies, and a
riant verbena which has a fraprant odor.
Yet these are only a few of the thousand
or more plants of almost as many varie-
ties, which will go te make up this un-
nsual hotanical garden, intended not only
A5 a memorial to the foremost plant
cugenist of his time, but as a perpetual
iree school for plant breeders of future
VEArs,

AUTOMATIC MACHINE FEEDS3
ABEASIVE MATERIAL

A new machine for antomatically feed-
ing abrasive materials, such as chilled
shot, crushed steel, or sand, to gangs of
stone saws, rubbing beds, and polishing
machines, does this work uniformly and
at the proper rate. The feeder is a hop-
per-shaped deviee holding about =six
wheelbarrows of sand. and has an agita-
tor and a helical serew mounted on hori-
zrontal shafts near the bottom. These are
gear-driven by means of a ratchet-and-
pawl mechanism, so that the rate of de-
livery can be repulated to any desired
amaount.

Avtematic Machine for Feeding Abzasive Materials:
Left, Quizgide View; 'Ei!ht, Inside VWiew, Showing
the Apitator and the Helical Discharge S-rew
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SECTIONAL RADIATOR HAS
SPIRAL FLOW OF AIR

A radiator built in sections so that, if
any one unit is damaged, a new one may

New .Ih.lﬂ.ll.-ur Built in a-eniunu So That If Any One
1P Damaged, It may be aced at
a Hin:ll'l:lul!l:l af Expense and Time

be substituted at a minimum of expense
and time, has been designed tor use with
gasohine engines. One other advantage
claimed for this radiator is the construc-
tion of the cores, each of which contains
a small spiral. These spirals serve to in-
crease the cooling capacity by giving the
upward-fowing air a centrifugal action.

HEAVY AIR RIFLE SHOOTS
BEULLETS LIKE REAL GUN

Looking like a real rifie and with a
force sufficient to kill small game at 100
yvards, a new high-pressure air rifle is be-
ing introduced. It has a peepsight at the
rear of the barrel, and blade sight at the
point, and the barrel is as strongly made
as that of a powder rifle. It choots bul-

MECHANICS

lets, and a machine for bullet making is
to be produced to go with the rifle. [Its
cost is, of course, considerably greater
than that of the ordinary air rifle. The
advantages of a real rifle for practice are
claimed, without its noise -ELI.‘:-}I danger of
accident.

LAUNDRY-COLLECTION BOX
SAVES PATRONS' STEPS

The latest innovation in the laundry
business is a collecting box for the bene-
ft of patrons. It is constructed after the
stvle of the newspaper mail boxes which
have been in use for many vears, but con-
siderably larger., These boxes are placed
at convement points, and collections made
from them daily. All a patron of the laun-
dry need do is to drop the bundle of
soiled linen, bearing the owner's name and
address, into the box. It is collected and
delivered at the home address. A Maine
laundry uses one of these boxes at the
entrance of a shoe factory employing

Box for Collecting Laun Bundles Tll.lt L8]

like a Mail Baox: The §-Closing .ﬁ:ﬂu
Bundles, While Making It DiFicult 1

about 200 workers. The arrangement
has proved satisfactory to the laundry and
its patrons,

Hn.'wl'_lr [n‘l;pu-ﬁu:tﬁ Alr Riflg That Ta Larger and Heavier than the Common Alr Gun, and Kills Came at

hore Range, withous Noise:

Lock, Stock, and Barrel Look like a Rifle's, and

the Principal Difference Is in the Interior Mechanism
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The “Ann Arbor No. 3,"" a Car Ferry of the Ann Arbor Railroad Which Recently Underwent an ™
tion”’ by Which the Length of the Boat was Increased 48 Feet and the Carrying Capacity Made One-
Third Larger: The Vessel Plies between Frankfert, Michigan, and Manitowoe, Wisconsin

RAILROAD SHIP CUT IN HALF formers are mounted on strongly built
AND LENGTHENED 48 FEET sleds, In this manner the transformers
can be skidded from one locatiom to an-
Fmerging from a floating drydock 48 other in the summer as well as when the
feet longer than when it entered, the ground is snow-covered,
“Ann Arbor No. 3" a steel ferry- .
lhoat of the Ann Arbor Railroad, )
is again in active service. lts new
length is 307 feet and its car-
rving capacity is increased by
about one-third. The procedure
was, briefly, as follows: The ves-
=el was put in drydock., cut in
two, 48 feet of plate riveted he-
tween the two sections, new crew
and passenger quarters con-
~tructed, and then again put to
v¢a.  The hoat carries the cars of
the railroad company between
Frankfort. Mich.,and Manitowoc,
Wis. Two high-powered triple-
expansion engines driving two
four-bladed, solid-type propellers,
constitute the power equipment
i+f the vessel,

LUMBER CAMP TRANS.
FOEMERS MOUNTED
ON ELEDS

In a large lumber camp of the
Northwest, where much electri- :
cally driven machinery is used e

for varding the lumber and for
= Th Transl . Which 8 La Lumber € il
other purposes, the power trans- Electric Power, are Mounted on Sieds and Easily Moved

|



NOVEL METHODS OF CONSTRUCTION USED

ONCRETE-{ill=d

caigsons are to be
used as foundations for
the §2,300,000 state
dock termingl st San
Francisca, each 20 by
50 by B4y fest. The
caissons are frst cast
on shore, ane end
sealed  with eoncrois
and the other with
plank. Each haa thres
compartmenis ranning
lengthwise. The cais-
son in the picture is

ready to be towed ta
place.

A Aoating derrick
and cables are used in
placing the caissons 1n
position. They are Wp-
ended and water ad-
mitied. While the
calssons sink, they are
guided by the derrick
and cables to the right
%l CE. Holes arfe
]:h.u-:::{-_-li in the sealed
eod with & ram and

the planked end re-
mievei,

After the caisson has
been upended, with the
lower end resting on
the bottam of the 'I:ll.f
severnl piles are driven
through 1he botitom
to anchor the calsson,
and & layer of cone
crete is poired through

ipe in the derrichk,
orming & seal srowsd
the piles,

Five to ten days

fater, the waver inside
the caisson is pumped
aidt, the caisson cleamed
and roughened, and
hlled with concrete.
The mext siep is mak-
ing, on =shore, con-
crete eylinders, to be
divided [nto  arches
that are placed he-
tween the cement-flled
caiszone. Each cyl-
inder makes foug
arches of gyual sine

Lig




IN BUILDING SAN FRANCISCO'S SEAWALL

After the cylinders
mre divided, the arches
are placed om barges,
painted, and given time
efore  bring
the water.

y will connect the
catssons, which now
are in  reality solid-
copcTete  plers,  thuas
forming & curinin wall
ta hold back the Al

For convenience in

3]

b
in

placing the arches be-
twesn the caissons o
form the curwain wall,
and to insure perfect
t and sclid
construction, the sde
the arches
an thedcut'flnpn_rldir::
ed.:ﬂ CalssOne
are formed to make a
tongue ~and- groove
Joini.
After
arches are 1in

lace, t are Alled
II--r:'.tl:. r:‘:,i: damped
from a mMotor traick
inta a barge, which is
towed o the ssawall.

iers  of

e, “d!Llp-:H

closed by the srches
hald broken rock.

nat
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VANE WHEELS VERSUS TWIN
SCREWS FOR SHIPS

A new means of propelling ships has
just undergone successful tests in compe-
tition with a twin-screw wvessel, 100 feet
long.

Vane wheels, the new propelling

FPOPULAR MECHANICS

out with a vessel originally designed for
and fitted with twin screws; first with its
serews and then with vane wheels driven
by a temporary arrangement from the
engines. A speed of 1035 miles per hour
wis maintained in both cases, but careful
ohservations taken during the test in-
terval showed 41 per
cent less power con-
sumption when wvane
wheels were used. Great
MANEUVETING POWEr Was
also displaved, the vessel
being capable of turning
rapidly in its own length
with practically no ad-
vance., The high propul-
sive efficiency of the
vane wheels iz attributed
to the fact that the hubs,
being out of water, do
not offer resistance as
the ordinary screw pro-

The 11-Foot Vane Wheels Tm;-urmlﬁ Installed on a Vessel Designed for peller does, Avoidance
T-a.mmﬂwh:*nmm ey .E”i'a‘f ﬂnnE;:gI?: '{."'-f“"’,"‘"“' of immersed supports,
'" s such as bosses or brack-

means employed, are partly immersed ets, also tends to increase the efficiency

wheels, whose shafts an hufm are ahove
water and substantiall the line of
travel. The vanes are ﬁyted to the spokes
of the immersible portion, and are, of
course, 50 pitched as to cauge the wheels
to exert a forward thrust when they turn.
In order to avoid wundesirable steering
effects, the wheels are made of exactly
the same dimensions and are then sym-
metrically located with respect to the hull
itself. Following considerable experi-
mental work, actual tests were carried

of the vane-wheel propeller,

PORTAELE RIG UNLOADS BULK
MATBRIAL FROM CARS

A recently patented arrangement for
unloading bulk materials, like sand,
gravel, crushed stone, and coal from
open-top railroad cars, iz reported to have
a capacity of three 3)-ton cars in eight
hours, and to reduce the unloading cost
to less than onc-half of the cost by hand

S ———
—_—

Vane-Wheel Pr

il ey

g in Auh;-. Hesvy Beltng was Arranged Temporarily for Tracsmitiing Power from the
ines, By Incasing the Vans Wheels above

Water in a Specially Des

Housing, It is Hoped w0 Eliminate Entirely the Heavy Bpray
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Above: Bottom of Elevators and
Feed Berew Loading Mot Cosl.
Right: Elevators Lowered inte Car

509

Left: Conveyor and Elevators Raised
to Clear Top of Car, and Ready to be
Ewu:n into It; Mote That L'Dwil'_hpﬂrr

ove s

tion Elevators is Folded Up.
Rig Unloading San

——

i
——

methods. It consists of a heavy wagon
type of truck, on which are mounted the
gasoline engine and driving gear, and a
vertical ladder that carries a belt con-
veyor. At the lower end of the convevor
are fastened the supports for two parallel-
chain-type bucket elevators, which in turn
support a honzontal screw conveyor. In
operation, the wagon propels itseli along-
side the car to be unloaded and, by means
of the turntable on the platform, swings
the elevator legs over the side and down
into the car, where the revolving screw
forces the material to each of the two
elevators, These deliver it to the belt
conveyor, by which it 15 dumped on the
ground or into a waiting truck. The rig
15 entirely self-contained.

INDENTED TUBE SHOWS HIGH
HEAT TRANSMISSION

There is being introduced a new idea
in apparatus used for the transfer of heat
from steam to water or between other
fluids that do not come in direct contact
with each other. In place of the ordinary

straight tube, one is used in which there
are a series of indentations, the alternate
dents being preferable at right :unp:lEEI.
Tests have shown that steam at 212

passed through such a tube, heated “n.ler
twice as fast as when passed through

1

Top: Indented Tube, BShowing

Connection with Tube Sheet, He-

low: Sectlon of Bame Tube,
Left: End View of Tube

a plain tube. An attendant advantage is
the expansion for which the formation of
the tube provides, thus reducing the
tendency to leakage or fracture.
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Duack !llnd H-dl bi Dmm%uhnfﬂl Hede in the Sand and Piling a Few Tumbleweeds arcund the Rim of the

in in Any Other
the .I.n! it

DUCK HUNTERS USE DYNAMITE
TO MAKE ELIND IN SAND

Dynamiting was the novel means by
which two hunters built a duck blind on a
sandy penmsula in California, recently.
The land being execeedingly low, a blind
could not possibly have been built at the
desired p-umt w1t1amul digging a pit. Ac-
cordingly, shovels being unavailable, this
task was attempted with an oar. How-
ever, little progress could be made in the
hard-packed sand with this implement,
and a short time later the idea of using
_rj}'namitc was coneeived., A broken oar
was used to make a hole in the sand to a
depth of about 4 feet, and into this
opening three sticks of dvnamite were

Way waould
el the Dynamite, the Entite Job was Completed in Only 10 Minutes

have Consumed Quite Some Time. With

placed. The hole was then flled in and
the fuse lighted. In about a minute there
was a heavy explosion, and the pit was
ready. The hole thus blasted was ample
to afford concealment for the two hunt-
ers, who further augmented the natural
appearance of their blind by placing a
tew tumbleweeds around the top. Only
10 minutes was taken for the entire job.

[ More than 400 bison, bought from a
private owner by the Canadian govern-
ment, were recently shipped from Ravalli,
Mont,, to Wainwright, Alta. En route
the restive animals completely smashed
the lower walls of some of the cars—this
in spite of the fact that the sides had
been strongly reinforced.

How the Dynamitg=Buily Blind Leooked from the Water:
Covered Duncs about the lstand. The ’q']:lur_h.l
tufe Are, of Course, Decoys Used 1o Attrace the Feal

Maote That 1 Has Much the Appearancs of the Weed=
En‘rld‘ln the Fureu%lun:lnflh: Pie- .
WE
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AUTOMATIC TIDE GAUGE WEIGHS ONLY 25 POUNDS

The United States Coast and Geodetic
Survey i3 responsible for a new type of
tide gauge which is entirely seli-contained
and automatic in operation, and records
its data graphically on a clock-driven
chart. This new instrument, easily car-
ried about from one gauge station to an-
other by one man, is said to be far supe-
rior to existing tide gauges, which require
the building of a platform and shelter

prior to installation, as well as elaborate

equipment for their maintenance. A flat

and L-l,l.l.ll:.in; It on
l. EI'I Imserted im the
Pullsy 8Shawn

Tide Gauge Installed I::|.r l[n

a Pile or Tri
Piping, is Emhﬂ

e e i

Portable Tide Gaoge Developed by the Coast and
Geadetic Survey: Readi can be Made Directly

at Any Two-Minute Interval for 10 Days

spring., one-hundredth of an inch thick
and 18 feet long, 1s the means used for
carrying the rise and fall of a metallic
float to the writing arm. Tests made at
an experimental installation in the Po-
tomae River at Washington indicated that
the tidal observations recorded were as
accurate as those obtained from the large
cumhbhersome gauges. In addition to its
timesaving qualities, the new instrument
will also eliminate the need of a paid ob-
server.

STUDENTS LEARN
TO GLIDE WITH
NOVEL PLANE

The operation of mo-
torless airplanes is be-
ing taught to German
students, by means of a
novel plane that is pro-
vided with a double-
rocker device which rests
upon the ground. In the
early stages of his in-
struction, the student
must learn to balance
his machine on this un-
stable foundation, by op-
t:mting the controls. He

is them permitted to
practice with a plane not
resting on the ground.

on a Doable-Rocker Arrangement: =
to Balance the Machime by Opetating @

Cerman Glider Smudent Learning to Operate a Motorless Plane Which Rests

The Pupil Thes Learns

Controls



CIVIC FEATURES THAT PROMOTE THE COMFORT

Desiring to Freserve the BMoonlight
EHect Reflected by  the Sea, a
California Man Covered the Electric
Lights along the Foads with Thess
Con<rete Bhields

Symbolic Group Which is to be Ereci-
ed in MNashville, Tennessee, as a War
Memorial to the Soldiers |:|Ir the Ameri-
can Expeditionary Forces: The Work
was Recently Completed st the Sicilian
Studie of George Zolnay, an American
Sculptor. A Club Denated ths MNeces-
eary Funds .

Feoming Heouse in Small Tewi in
the Mohawve [desert. Buile like a
Garage 5o That the Ends moy be
Left Open fa Permit Clroulation

of Air

This Cross, Visikle to Passing Tour=
isie, Ts 5 Mew Addition to the itrn.n
nnd Beautiful Garden of Napolson St
Fierre. of Vancouver, Heitlsh Colum-
bia, Which was Previously Described
1n the Aprl. B2, Tssue of Phpul“
Mechanics Magazine




AND ENJOYMENT OF VISITORS AND RESIDENTS

Crowds Throaging the Barbecue Given
by Governor alion of Oklahoma an

the Day of His Imauguration: Under

the E.i_ﬂ:, "Cofes," re Four Tanka,

Each’ Holding Aboot 10,000 Gallons.

Helow Are Twog Fire Engines Used
in Cooking the Beverage

An Artificial Lake, Covering About 30 #Screx, iz being
LCoikstfudted at Woodstown, MNew Jersey., as a War
Memorial. Butlding the Concrete Bridge and Horse-
choe am, Shown Abaove, ¥Were the First Steps Taken =

i

% ¥ !""31'-1- 3 ;4

Part of the Beardwalk, Bullt by the |38 = i 2 -~

City of Mew York at amn Estimaicd | ; s i i el

Cost of About $2.000,000, Which was s Cl L Tl | gl

Recently Opened at Comey lsland. the

Well-Enown Amuosement Resart  of
the Metropalis
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PORTABLE CUT-OFF SAW IS EASILY HANDLED

Various interesting features have been
embadied in a portable cut-off saw devel-
oped abroad recently, particular atten-
rion having been

paid to aceessibility of adjusting parts
and convenience of operation. The oper-
ating parts are carefully balanced on a
pivoted frame, the bed of the motor being
provided with sliding

blocks, to vary the bal-
ance if desired. The
pivot frame itself 15
swivel-mounted over a
center gin in the main
truck frame, and can be
locked against turning, as
well as against up-and-
down movement. A con-
venient handwheel per-
mits locking of the
wheels when working.
The saw is about 44
inches in diameter, and
will make eunts up to 16
inches in depth. Adjust-
able screws are provided
on both sides of the pivot
block for limiting the
depth of cut to any pre-

The Portable Cut-0F Saw Ready for Work: It can be Tited and Swiveled
Depth  of

to Any Convenient

Angle, Adjosted for
Cot, and Lo

on the Rails

determined depth within
the range of the ma-
chine,

CONCRETE WALLS MOLDED BEFORE BEING RAISED

Smaller concrete houses have for some
time been built by casting the walls in
forms laid on the ground, and then raising
them into position with jackscrews. The
same method has now been successfully
applied in building a clubhouse in Wash-

ington covering halfi a block. The 13-
foot, three-story wall was raised into posi-
tion in about an hour. A square shaft
was pgeared to each of the screws. amid
power applied with a pulley on the shaft
of a slow-speed motor. With this meth-
od, after the walls are in
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Erection of & Clubhouse in
Washington with New Methad
of  Concrete  Construction  {n
Which Units are Cast on the
Oroond amd Then Raised 1o Po-
gition: Above, Three-Story Wall
Rabed with Bhaft and Jack-
serews; Kight, Finished Wall in
Flace

place, square forms are
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::H& built into the corners and
17 filled with cement, which
..EE.: closes around reinforcing
7 rods projecting from each
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T CRUETEST OF TNE BENDSAL ELECTRE: ©F,

g Abplane as It will Look

TWO BIG AIRPLANE CARRIERS
BUILDING FOR U. 5. NAVY

Two ships, said to be the longest naval
vessels in the world, are now under con-
struction for the U. 5. Navy, and while
the arrangements below decks are not be-
ing announced, it is understood that air-
Planes in great numbers will be cared for
m each ship. There will be provisions for
hoisting the planes to the flying deck,
which will be unbroken except for the
funnel inclosure set at one side of the
hull., The ships will be completely
equipped for sending and receiving radio
messages. Each ship will be electrically
driven and will have a power plant of
180,000 horsepower, which would be suffi-
cient to serve a city of 700,000 people, and
which will propel the more than 33000
tens through the water at a speed of
nearly 40 miles an hour. The ships will
have a lcu.}gﬂ-l of 850 feet, a beam of 105
feet, and four propellers, each driven by
two 22 500-horsepower motors,

MODEEN HOTEL WITH BATHS
AT JERUSALEM GATE

The old and the new will rub shoulders
when a modern hotel with baths is fn-
ished and thrown open to the public at
the ancient Joppa Gate of Jerusalem.
Work will begin next summer, and the
hotel will have 500 rooms and 200 baths.
Jerusalem has but two hotels, and the ad-
ditional accommaodations of a convent
and a German hospice, or travelers’ refuge,
are insufficient for 5,000 tourists annually.

When Completed: The Electrically Operated Power Plant, Which Is
to Serve a Modern City of 700,000 g, will Drive the Bhip
1 gh the Water at a Bpeed of Nearly 40

iles an Hour

COMEBINED CRUTCH AND CHAIR
HANDY FOR INVALIDS

A novel crutch which may be con-
verted almost instantly into a chair is the
product of an Iowa inventor. When the
user of the erutch wants to rest, he need

Left: Convertible Crutch Folded for Walking, Above:
Man Beated on Chair. Right: Crutch
Unfolded for Use as

only spread the divided crutch leg, pull
out a folding seat, and set a short leg in
place. The weight of the whole is 214
pounds, and the change from crutch to
chair or back again is made in about 10
seconds,
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Toothbrugh with the Brush Itself Remov-

able, S50 That, When One End Becomes

VWaorn, It can be Taken Cut, Reversed, and

the d;ruh: End Used: The Bristles can
Iso be Separated for Cleaning
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Convenient Hitchen Cabinet, Which L

Has Compartmenta for Kirchen Ne-
cedaities, and Which can be Made
into & Breakfsst Tablo with Litde

Trouble

The Outer Liflt of the

Rubber Hecl, &hown to

the Left, ia Secured by
Means of Hinges

This Haby Car Has a Proteciing
Rim about the Seat and
can be Easily Falded

Girup DHapenser  Made of
Gipss, through Which the
Liguid can be Boen

» Garter Intended for Men with Toothpaste Cap That

Crooked . Which Holds the Closes Automatically
B;:Du uﬁ}n‘d H:ktu- the Trou- by Huu‘t:f- &
sers Hang Straight When

m
Anyone wishing further information on devicer described in the sditerial poger can
€06



INTENDED FOR THE H'DME AND ITS MEMBERS

Handy MNecdis
Intended Eape-
cially for
Cleasikig  Prpea
Bawls

Dishwasher Operated by Current Pass-

kng through Revolving Device That

Bprays ths Water over the Diishes.
Below: Lnnl:i.n.g intey the Washer

Cambined Balt-
:ﬂm ne

e
Controlled by
Movable Slide

- 5N
e = . " 5

This Outht Toasts Bread on
Both Sides at Onoe, Frigd

ﬁgu. Bails Them without
atet, and Makes Cercals

Simple and Eastly Adjusiable

Frame for Drying Lace Cur-

tainsr A  Lever s Used 1o
Spread the Frame

ﬁ
obigin © by addresring Burean of Information, Fopular Mechanics Magasine, Chicaga. 807
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WEIGHT OF FISH CAUGHT
TOLD BY ROD SCALE

The fisherman can tell the weight of a
fish he has caught before taking it off the
line by means
of a newly in-
vented reel at-
tachment. A
small spring
scale is af-
fixed to the
rod a few
inches behind
the reel, and
the line is run
to the scale
hook and
thence out
along the reg-
ular guides,
With the reel
held immova-
ble, the weight
of the fish at
the end of the
line imme-
diately registers on the scale, all this, of
course, heing done after the fish has been
lifted from the water.

NEW CUTTING TORCH USES
VORTEX TYPE MIXER

A new torch for cutting and welding
metals, is designed for the purpose of efh-
ciently using a mixture of fuel gas and
oxygen, The mixing takes place at the
apex ot a shortened comcal chamber
which the oxygen enters from a central
tube. The oxygen is given a whirling mo-
tion to the leit by bafiles placed at the end

FUEL G5 =, tnxmm
.,

1 £l
i
r -~ 0
e R e e e

- MIXED GAL

L
1

POINT OF
MIXTURE

N Daygen Whisl in "Oppeslte Direckions, Pro-
EYEen 1] [ ] Fec

ﬁludin: a Uniferm and Iatimate Mizture

of the tube. Fuel gas iz fed through a series
of spiral grooves surrounding the cham-
her and is given a rotary motion to the
right. The mixed gazes are led out
through a tube to the burner tip. It is
said this arrangement prevents flash-

PFPOPULAR MECHANICS

backs when the tip comes in contact with
the metal. The torch has a handle with
a ventilated grip that keeps the operator's
hand comfortable,

COMBINATION VISE AND DRILL
FOR FLUMEERS' USE

A new tool i5 on
the market for plumh-
ers and maintenance
men in apartments,
hotels, and large
institutions where
many plumbing fix-
tures are wused. By
means of a specially
designed vise and drill,
corroded serews can
be drilled aceurately
and removed from
faucet stems, when
the washers have to
be replaced. The fact
that this can be done
quickly and easily will
be appreciated by all
who have been an-
noyed b

i__'—--

breaking the
heads off rusted screws
with a screwdriver.
The drilled hole is
parallel to the stem.

WIRE STRIFPER REMOVES
INSULATION QUICKLY
A motor-driven machine occupying but

4 by 10 inches of bench space has been de-
signed for

cquickly and |

cleanly strip-
ping the insu-
lation from
ends of elec-
tric wire and
cord, The op-
erator mserts
the wire in a
long bushing,
presses a
pedal and
withdrawsz the
wire stripped,
with its cop-
per strands
twisted tightly for convenient use. Rotary
knives within the machine are instantly
adjustable while in motion to accommo-
date different sizes of wire which may be
inserted. The device is said to duplicate
easily the work of five men.
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COMBINED WINCH AND DERRICK

FOR LINE-REFAIR WORK

The lineman's work has been greatly
facilitated by the use of a derrick-and-
winch combination for cable pulling, for
the erection of poles, and
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HOT BAFFLEPLATES HELP BURN
GAS ECONOMICALLY
Burning artificial gas with economy is

the object of a new type of burner for use
in furnaces and steam and hot-water boil-

for general line construe-

Upper R:‘E!it: Bervice Car |
Used in Line-Fepair Waork
by a Utilities Company. It |
Is Literally a Traveling
Workshop, Laower Right: Car
with Derrick Attachment in

L_ FPlace for Pole Erection _J! g

o B E

tion, recently put into service by a Brook-
lyn company. It is in the form of a mo-
tor truck with a winch on the floor of the
car, and a derrick that can be readily
swiveled to its rear and is long enough
to erect the poles, The body of the car
is equipped so as to make it practically a
transportable repair shop. Every inch of
space has apparently been utilized.

SHIP BURNS CARGO AS FUEL
TO REACH PORT

The British steamship “Penrhyeld,” run-
ning short of fuel, several hundred miles
from the American coast, solved the prob-
lem in a practical way. The captain or-
dered part of the cargo of cork to be
burned. In all, about 450 hales were used
before reaching New York. Other ships in
the same predicament had to send calls
for assistance, the expense involved being
far greater than that of the cork consumed,

ers, Heretofore an objection has been
the tendency of the gas burner in a boiler
or furnace to form carbon monoxide.
The burner illustrated is made with two
plates drilled with holes immediately over
the gas outlets, These are so placed as
to present a staggered path for the flow
of gas, holding its elements in a high tem-
perature long enough to allow full com-
bustion. The plates also give a highly
heated radiating surface
of Z70 square inches.

Bumner, Showing
- Placing of Holes
to Produce Beteer
Combusticon of
Carbon Monozide
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CUTTING TOOL FOR TAILORS
HAS FLEXIBLE DRIVE
A recently patented hand tool for the

convenience of tailors in cutting cloth by
hand, is driven by a flexible shaft similar

Top: Drive for Flexible Bhafting for Operatin
Eotary Cloth Cutters. Center: Cutter Mec
mism. Bottom: Fotary Cloth Cotter im Dse

to those used on dentists’ engines. The
rotary cutter is carried at the end of a
suitable handle that is provided with a
trigger for operating the clutch, inside the
handle, that starts and stops the knife. A
shoe that slides along the surface of the
cloth serves as a guide for the cutter.

AUTO RADIATOR CAP CONDENSES
STEAM OR ALCOHOL VAPORS

Radiator caps continue to stimulate the
inventive minds of automobile enthusiasts.
The latest one
to appear
SCrewWs on in
the usual man-
ner, and is de-
signed to con-
dense steam in
summer or al-
cohol vapor in
winter, The
gaseous vapor
rises to the top chamber through a cen-
tral tube, where it is hy-passed into two
rows of 20 copper tubes to a funnel-
shaped chamber at the bottom. By this
time the vapor has condensed, and the re-

Two

sulting liquid is fed through small pipes

POPULAR MECHANICS

back to the radiator. The estimated con-
densing capacity of the cap is about two
gallons of liquid per hour.

MECHANISM FOR BORING MILL
FACES PROPELLER BLADES

For facing propeller blades, a machine
that can be adapted to various pitches of
different propellers, and will face several '
blades at the same time, has recently been
patented. The machine is used in con-
junction with a vertical boring mill of
standard construction. The revolving ta-
ble of the boring mill is removed and re-
placed by a worm gear, with an extension
hulb» below to fAt the pivot bearing of the
revolving table. The worm gear is coun-
terbored on its upper side to receive the
lower end of the tapered bushing, which
is inserted in the hub of the propeller to
be faced. Above the propeller is installed
the cutting head, which is provided with
tool posts for holding the cutters, and
can be suitably adjusted when facing the
propeller blades. By means of change

. gears, the machine can be adapted to any

Standard Boring Mill Fitted with
Machining Propeller Bladed: The Mechanism Is
Adaptable to Blades of Different Pitch

required pitch in the propeller, and will
face simultaneously as many blades as
there are tool posts.

[ The Popular Mechanics’ Bureau of In-
formation offers its free service to all
readers of our magazine. Names and ad-
dresses of manufacturers and dealers n
articles described, and any other details
in our possession, will be promptly far-
nished by addressing the Bureau.
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SAFETY-SUGGESTION CARDS
USED BY RAILROAD

As part of its program toward reduc-
ing accidents, the Union Pacific Railway
has printed safety-suggestion cards which
are available to all its employes. These
cards are used in writing safety ideas, and
are passed on to the head of the depart-
ment who, in turn, no matter how simple
the suggestion, sees that it reaches the su-
perintendent’s office. Then special meet-
ings of officials and employes are held,
ever so often, and the su geslinns EXam-
ined. In this way the SHE]ECE of “Safety
First” is kept “live” at all times.

HANDY LINE GAUGE SLIDES
ON COPY-HOLDER FINGER

For measuring the length of lines on
printers’ proofs wherein the line lengths
are irregular, a gauge has been devised
for placing on the finger of the copy holder
of a typesetting machine, By its aid the
work can be done much more readily

= 3

s

The Line Gauge on the Holder Finger Aids the
Cum'plitl:.lrinllmrthz of
m%nm:ﬂqw

than with an ordinary line gauge. The
new gauge 15 about 6 inches long, and be-
ing about 3% inch wide, it holds the proof
firmly on the copy holder, making it easy
for the operator to slide the gauge along
the finger and read any measurement.
Thﬂ Aat face of the gauge is graduated
mnto 33 picas.

MERCURY SWITCH PREVENTS
CONTACT CORROSION

To avoid the trouble with automatic
electric-control devices, due to oxidation
and corrosion by open arcking, a manu-
facturer has devised a mercury switch. In
the control tube shown, the current is
transmitted through a sealed glass tube

G611

containing mercury and inert gas. It is
adapted to clocks, gauges, and to systems
generally where an automatic electrie con-

Method

Showing
ing Circuit by Mer-
Expoaing Contacts

Mercury Contral Tube,
'3

of aking or Break
cury Touching of

trol and delicate contacts are required. It
is adapted also to either direct or alter-
nating currents.

NEW CONTEROL IDEA IMFROVES
MONOPLANE OPERATION

A new type of monoplane was success-
fully demonstrated in trial flights off New
York City the other day. A small section
of the leading edge, at each end of the
wing, is extended beyond the tip, and to
it is hinged the pressure-equalizing flap,
which is controlled through levers and
cables by the pilot. The plane so equipped
was found to be very responsive in over-
coming wind puffs when flying under ad-

F———

with Extended Tip and H

Monoplans W Con-
trol Flap, That Makea the Flane Very
sponsive and to Operate

verse conditions, and showed a reduction
in the power necessary for the pilot to
operate the control stick.

.
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STONE CRUSHER 15
OF SIMPLE
DESIGN

A new stone crusher of
the gyratory type is of
unusually simple con-
struction. The crushing
cone is suspended from
the top of a stationary
central pillar, and is given
its gyrating motion by
means of a series of balls
running in the outer and
eccentric race of a large
horizontal gear wheel,
which 18 driven by a
pinion on a short pulley
shaft, Among the inter-
csting features of the de-
sign 15 the unobstructed
feed opening, which in-
creases the capacity and
reduces the tendency of
the rock to bridge at the

Mew Stone Crusher of the I:lrmtnry in Which the l:'rl.l.lh:in Mantle
mur.ml Fﬂﬂ ﬂpwiur. Bim-
Low Weight, and Shertoess

doecs Mot Hevodve: It Features an
plicity of Construction,

mouth of the crusher. It
is adjustable to ecrush
various sizes of stone.

SMALL EXTRACTION-TUREINE
UNIT NOW AVAILABLE

High-pressure turbines of the extrae-
tion type, which permits the bleeding
from any stage of reduced-pressure
steam for heating or process purposes,
are now being made in small units. They
are designed for hand or automatic con-
trol of the amount of steam extracted,
and are simple to operate. Turbine, re-
duction gears, and pulley are compactly

mounted on a common base, and the tur-
bine and gear cases are horizontally split
for convenience in making adjustmentz or
repairs to the working parts. Heretofore
the advantages of the extraction type of
turbine have been limited to the users o
comparatively large-sized units,

[Write our Burean of Information, if
you wish to know who makes or sells any
article described in this magazine. Send
no postage; the service is free,
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EIGHT HOURS FIVE MINUTES
NEW GLIDING RECORD

All duration records for gliding were
recently broken by a French pilot whe
made a sustained flight of 8 hours 5 min-
utes. An altitude of 60 feet above the
crest of a hill was reached. Sailing low
at the approach of darkness, he called to
his comrades to light signal fires, and kept
going until a ine rain made further flight
inadvisable.,

—

TILTING HAMMER DIE 15
SELF-ADJUSTAELE -

A tilting hammer die has just been de-
veloped which is specially applicable for
forging tapered work, such as chisels,

calking tools,
<o

and railroad
spikes. One
end of the die
is provided
with a tilting
. face which is
| . free to move

on a fixed
axle. By shifting the angle of the work
and striking a light blow, the operator
adjusts this tilting face to the required an-
gular position relative to the top die of the
hammer, and any taper can be produced.

AUTOMATIC PLUMEB-LINE
BOB SAVES TIME

To s=ave surveyors
and engineers the time
and trouble of waiting
for the plumb line and
weight on  their tri-
pods to become sta-
tionary, a self-adjust-
ing plumb-line bob has
been designed. It is
adjustable to any
height by a self-con-
tained mechanism. The
strong cord winds up
or down automatically,

and by a slight turn-
mg of the cap, it can
be held or released for
retaining or adjusting
the measurement.
For convenience, when
the bob is not in use,
the line can be wound
up and the bob held in
place under the instru-
ment.
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AUTOMATIC MACHINE FILES
SAWS IN FIVE MINUTES
apeed and accuracy are claimed for an

automatic saw-filing machine which oper-
ates as well on hand, meat, and band saws.

cﬂu: a2 New Awmtomatic Flling Machine: ‘The

mp at the me: Hn]d- the Baw, and @ "Bash™

Holds and Automatically Operates the File, Band
Baws and Meat Saws are Filed Also

The saw is held in a elamp, while a frame
or “sash"” holds the file during the for-
ward or cutting stroke. It is then lifted
for the backstroke and advanced auto-
matically. The machine operates by hand
or power and will file a handsaw in five
minutes,

BUEREREOWING ELADE DESIGNED
FOR CLEANING SEWERS

A spiral-shaped blade designed to bur-
row its way through obstructions has
been made for cleaning sewers, The
blade rotates on a small metal rod which
in turn is fastened to the regular rod

- &

e,

T af ﬂn Spiral-Shaped Hlad o for
TE.I“ln n[ F 'H o Also, S;Hn:';dtht
wErJi Which the Devices are Pushed

Iengths and pushed forward as the clean-
ing progresses. 1f required, the device
may also be pulled backward.

A
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DEVICE PROVIDES TRACK
FOR TRUCK WHEELS

A modified form of track layer that
can be attached to the wheel of any type
of motor truck when approaching soft
ground, and is readily detached when not
needed, is among the late innovations in
the antomotive feld. The device consists
of an endless tread that passes around
the rear wheel and an auxiliary roller sus-

nded by a special arm from the truck

raime. hen not in use, the tread is

MECHANICS

separated and each handled by suitable
pumps, Just before the mixture reaches
the pump inlet, it passes over a weir,
where most of the air iz automatically
liberated and is removed by a small re-
ciprocating pump, while the centrifugal
pump deals with the water.

AIR-FRICTION BOME PROVES
TO BE A “DUD"

The dropping of air-friction bombs
from air craft, for advertising, or other
aerial-demonstration pur-
poses, bids fair to come
under legal ban, due to a
near-accident which oc-
curred in Los Angeles,
Jan. 19, this year.

An airman was flying
over the city dropping
air-friction bomhs, which
were exploded in the air
to attract public atten-
tion to the plane carrying
cfrmi:il advertising _dis-
played upon its wings
One bomh, huwcvﬁ:
proved to be a “dud.” It

=T [
§ =B -

K ﬂ—éﬁ"ﬁ-" o

Abowve: Truck Equipped
with Endless Tread on
the Fear Wheels, Trav-
eling over Wet Groond.
Left: Close-p, Showing
Endleas Tread

erashed down upon the
athletic field of the south-
ern branch of the Unpi-
versity of California,
burying itself in the
ground right in the midst
of a squad of students re-
hearsing for a football
game, but fortunately
without hitting anyone.
One student, an ex-sol-
dier who had seen service
in France, promptly dug
the dud out of the ground,
and hurled it aside. The
homb was scarcely elimi-
nated from the midst of
the players when it ex-
ploded with a detonation
that shattered the win-

INustrating How the Track-Laying Device Appears When Mot in Wse:
kly Brought into Service to Help a Truck Out

It can be Quic

of a Rut or Iiud Hole, in an Emergency

coiled up on a spool hung under the rear
platform.

NEW CENTRIFUGAL-PUMP IDEA
SEPARATES AIR AND WATER

In a new centrifugal pump, designed
primarily for marine use where the rolling
of the ship causes considerable air to be
mixed with water, the air and water are

dows of the gymnasium
near which it was tossed,
No one was hurt, but the
incident points to the
menace of such demonstrations being car-
ried out over cities or other inhabited ter-
ritory. As long as duds occur in the use
of aerial explosives, which will probably
be always, such dropping of aerial bombs
cannot be carried out without danger to
people on the ground. The city council
has therefore heen called upon to amend
the existing ordinances to forbid such
aerial demonstrations over the city.
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OFFICER HAS NEW PLAN
TO TEACH CONTOUR
- MAPPING

An army officer has a new plan
for teaching contour-map making
to high-sclmﬂl students. The first
step 15 a sectional relief map com-

‘posed of layers of aluminum rep-
resenting different elevations of
the terrain to be mapped. The
student notes the river wvalleys,
lowlands, and hills, then makes a
tracing of the lowest layer on a
sheet of paper. Each layer from
the bottom is traced in succes-
sion, and when the student fin-
ishes, he has a contour map which
he can compare with the original
relief.

FLAT CARS MADE !
INTO BOX CARS = '

Rather than wait in-
definitely for the regular
hox cars, a lumber dealer
in the Northwest ordered
some available flat cars,
and with these as a foun-
dation built his own box
cars. The improvised top
sections were patterned
closely after the tops of
the ordinary box ear. Ty
Closed cars are needed in —— o T R T

the lumber business for Homemade Box Cars Cooverted from Flats in an Emer by a Lumber
.3 i K - T 1
shipping kiln-dried wood. mlay“Win ﬂhfml m a8 ﬂﬂ.‘:ﬂ"ﬂhmﬁ Flxtures

“ACCORDION" PROJECTIONS ON BOILER BREECHING

To avoid the buckling and warping of passing through them, the “accordion”
boiler breechings from superheated gases method of construction has been devised.
It consists of V-shaped
projections pressed into
the soft open-hearth steel
from which the breech-
f ing is built. In smaller
4. power plants engineers
are able to prevent buck-
ling by reinforcement,
but in the larger plants
the great volume of
superheated gases passing
through make such meas-
ures ineflective. Natu-
e . rally the V-shaped pro-
The Accordionlike Appesrnnce of & Boiler Bresching is Given V-Bhaped  jections will mtg up a

Pr i Pressed into the Soft O Hearth 5Stes] from Which p
nl“um' Bm:hln;“h Ballt. tv Fevrids for Bxpaason : great expansion.




S

[ = o} 5 e

Infarmauan as 1o Witere o oorawm any specified

¢ | materials or paris for making cbjects described in

the [ollowing pages may Ez had. on reguest,
frem our Buoreaun of Informarvion —Edimr.

——
'..'_' |t *

Concrete Curbs and Gutters
By JAMES TATE

B'{_EILDI NG a fine cement driveway or
wide walk, without providing gutters,
means the eventual formation of irregu-
lar and disfiguring natural gutters, with the
attendant possibility that the driveway
will be undermined. Where the driveway
15 below grade, a curb is especially nec-
essary, and, besides acting as a retaining
wall for the higher grade, prevents ve-
hicles from being driven accidentally over
the edges of fine lawns.

The simple eurbs shown in Figs. 1 and
2 serve excellently for edging gravel
walks and drives, where gutters are either

not thought necessary, or already pro-
vided. The method of making the forms
for these curbs is quite clear from the
drawings; 1 by B-in, boards are used for
the sides, 1 by 2-in. stuff for the cleats,
and 2 by 2-in. for the stakes. When
placing the conecrete in the forms, the
trowel or spade should be well worked
up and down between concrete and form:
this allows the moisture to run to the
form, and is a great help in obtaining a
smooth finish.

The eurbs should not be made all in
one piece, but the forms should be di-
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Figures 1 and 2:

Simple Forms for Making

Cuarbas withount Guiiers.

Figure 3:

Curb with Slaping Gutter

Caat Integral with It. Figure 4: Another Form of Combined Curb and Gutter
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vided into sections, each 7 or 8 ft. long,
by means of loose bulkheads, as shown
in the detail, Fig. 1. The concrete is
placed in alternate sections, then, when
it has just begun to set, the bulkheads
are removed, and the remaining sections
filled—first filling the joints between the
sections with three thicknesses of tar pa-
per, to allow for txpansi:m.

The conerete used in all the work illus-
trated should be mixed in the proportion
cf 1 part Portland cement to 2 parts of
sand and 4 parts of clean gravel or
broken stone, mixed to a “mushy™ con-
sistency.

When building a new driveway or
walk, the curbs and gutters shown in
Figs. 3 and 4 should be used.

When making the form shown in Fig.
3, the facing board—that is, the board
forming the face of the curb proper—
chould be beveled at the bottom to con-
form to the slope of the gutter, and
should be braced securely, as shown,
every 3 ft. A template, made as indicated,
will aid in forming the gutter, after which
it should be finished by troweling. The
foundation should be carried below the
driveway grade, to prevent undermining.

POPULAR MECHANICS

The curb and gutter shown in PFig. 4
may be built with a sloping face, as shown
in perspective, or with a straight face, as
in the detail, The advantage of the
sloping face is that automobiles may be
stopped quite close to the curb without
danger to tires or rims. Even in the
straight form, however, the facezs of the
form should be given a “batter,” or taper
of about % in. to enable the form to be
removed easily. The outer corners, in all
curbs, should be rounded, as a sharp edge
is easily chipped, and may soon become
unsightly.

Any rough or porous places in the work
may be filled, when the forms are re-
moved, with a mixture of 1 part cement
and 1 part sand. The exposed surfaces
should be finished with a wood float and
a wide brush.

The forms should remain in place at
least 24 hours—Ilonger if possible—and, as
soon as the concrete has set hard enough
not to become pitted under sprinkling, it
should be sprinkled, at frequent intervals,
for at least two days. The more frequent
and prolonged the sprinkling, the better;
some authorities favor keeping the con-
crete wet for seven days.

Cleaning Drill Flutes

When drilling deep holes in metal, con-
siderable trouble is encountered in keep-
ing the flutes free from chips. The small
hand brush usnally used for this purpose
is unsatisfactory, owing to the difficulty
of holding it j'ig‘id]}r against the drll when
the latter is revolving. To overcome this,
the rigid brush holder shown in the illus-
tration has been found satisfactory.

The handle of a stiff, round bhbristle
brush is sawed

SCREWEYE ——--F off, leaving
IROM PIPE —— only the por-
tion that holds

the bristles.
This portion
isscrewed into
a pipe socket,
and a short
length of pipe
15 screwed into
the other end
of the zocket.
The pipe is
slotted at the
opposite end,
to fit over a
screweye in the drill- -press column; a pin
passing through both holds them tnp;v:thcr
To complete the job, a flat or round-wire

spring is pushed through small holes or
slots cut in the pipe a short distance from
the end of the slot, as indicated.

The length of the whole arrangement
is such that it will force the brush to dig
well into the flutes when the pipe is at
right angles to the drill. When using, the
operator presses lightly down on the pipe
each time the drill is withdrawn from the
hole. This forces the hristles into the
flutes and clears them of chips. As soon
as the pressure on the pipe is released, the
spring forces the brush up and away from
the drill. The brush ecan, of course, be
screwed in and out as desired, to adjust
for wear and for various sizes of drills.

Cutting Small Work with Welding Torch

Small iron work can be cut conven-
iently with an oxyacetylene welding toreh
when a regular eutting torch 15 not avail-
able, or when it is not desired to take
time to make the change. To do so, play
the flame along the line to be cut so that
the metal is heated almost to the melting
point: then, by shutting off the acetylene,
slightly increasing the pressure of the
oxvgen, and going over the line again, the
metal will be cut as nicely as it can he
done with a regular torch.—Ralph M.
Rausch, Milan, Mich.



FOPULAR MECHANICS

Holding Castings While Painting Them

The illustration shows an easily made
device for holding small hollow castings
while painting them. This work 1s al-
ways found more or less “messy” in a
shop not equipped for it, and the holder
was devised to eliminate the necessity of
handling the castings either during or
after painting.

Ordinary round-steel rod 15 used for
the two parts of the holder, which are
bent as indi-
cated. The
stand fits into
a hole in the
bench. The
other part,
the spring
holder, fits
loosely in the
eve formed at
the top of the
stand. Al-
though the
work shown
] im this par-
ticular example is an offset bend,
it i3 obvious that the same device can
be used for any shape of casting, pro-
vided there is a hole in it samewhere,
In operation, the casting is slipped over
the ends of the spring holder where it is
securely held while being painted. The
job can be turned around in any direc-
tion desired, and can be dropped into a
box when finished by pressing the two
branches of the holder together. Thus,
at no time need the workman actually
touch the work—Harry Moore, Mont-
real, Can,

[ ST

Improvement for Draftsman’s Scale

By equipping his
scale with a screw
on e¢ach end, as
shown, the drafts-

e

. ROLY
man will find that FEND
he ean manipulate

it much more
easily, and that it
brings the gradua-
tions closer to the
line being scaled.
Drill a hole in
each end of the
rule and insert the
screws, tightening
them in place with nuts on each side, as
indicated. The heads of the screws are
cut off and both ends rounded.—C. Bryan,
Chicago, I .
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Saw-Filing Clamp and Vise

Using the ordinary wooden clamp to
hold a saw while sharpening the teeth,
one usually finds it difhcult to keep the
bars parallel while
placing the clamp
in the vise or fil-
ing stand. This
objectionable fea-
ture is overcome
by using a saw-
filing clamp and
vise of the type
shown in the
llustration, The
bars are held par-
allel to each other
at all times by
means: of We-in.
flat iron strips,
bent to the shape
indicated. Two beveled grooves are cut
on each bar, to fit snugly into the vise,
which consists simply of two 2 by 4-1n.
pieces, with the ends eut as shown, and
securely braced.—F. M. Arthur, Bethune,
South Carolina.

Making a Tractor Seat Comfortable

An  excellent method of preventing
“that tired feeling” with which the trac-
tor operator
is 50 familiar,
is to equip the
seat with a
back taken
from a dis-
carded kitch-
en chair, A
small hole is
drilled
through the
lower end of
each stile, and
soft wire 148
vsed to fasten
it to the seat. To prevent the back from
working out of place, the lower end of
each stile should be cut to ft against the
curved rim of the seat. Care should he
taken not to have the back too straight.
—Dale K. Van Horn, Walton, Neb,

LW RE -
CHAIR BACK-—-

—

@A new tube should be used in a new
casing; an old tube is much more likely
to give way than a new one, and when it
does, the tire is usually run flat for some
distance hefore the fact is discovered.
which so reduces the life of the tire that
a new tube is a paying investment.
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Pliers Used as Reamer

Cutting edges formed on the nose of
a pair of Pliera. are parliculﬂ.ﬂ_'p’ useful
to electricians
and to pipe
fitters, for the
purpose of
trimming  off
the burr from
the inside
edges of con-
duit and pipe.
This is done,
in conduit to
avoid abrad-
ing the in-
sulation of
the conduc-
tors while
pulling them through, and, in the case of
pipe, to prevent material from catching
on the burrs, and choking the pipe. The
nose of the pliers is ground as shown in
the illustration. For light burrs, _he
pliers can be turned by hand; for heavier
cutting, more leverage can be obtained
by using a scréewdriver, placed between
the plier handles as indicated.

Lamp Shows When Current Is On

In laundries and elsewhere where elec-
tric irons and similar appliances are used,
there 15 more or less danger of fire due to
an overheated
iron, as it is

2-EAMG
CONDIT -, not, always
FITTING possible to tell

whether or
not the cur-
rent is turned
on or crff, un-
less an  indi-
.5 cating switch
LINE or lamp for
each iron is
used. 0f
these, the
lamp is pref-
erable, as it

ighwp
|
[]

o can bhe seen

== SWITCH from a dis-
DlaGRaM OF CONNECTIONS tance.

A simple

arrangement, used in a large laundry,
consists of a l0-watt incandescent lamp,
preferably of the carbon-filament type,
shunted around the switch in parallel
with the flatiron so that both are oper-
ated by the same switch. In a conduit
installation, a two-gang body, fitted with
a single-pole flush switch and a flush

P ™

screw socket, as illustrated, presents a
very neat appearance. The wiring dia-
gram shows the method of connecting.
If desired, the lamp can be protected
from being accidentally broken by inclos-
ing it in a perforated sheet-iron cylinder,
fastened to the front plate by means of
small angle irons.

Placing Screws in Deep Slots

In the final assembly of a machine used
in the printing trade, it was necessary to
screw a number of round-head screws
into the bottom of slots where the hand
could not reach. To do the job, the
special screwdriver illustrated was used.
A loose sleeve, of square stock, was drilled
lengthwise to fit the shank of the screw-
driver. At right angles to this hole, near
the bottom of the sleeve, a hole large
enough to fit the heads of the serews was
drilled, and a slot, breaking into the hole,
cut across the bottom of the sleeve. A
slot 15 also milled haliway down the
sleeve, running into the lengthwise hole,
as mndicated.
A pin, driven
intotheshank,
fitsinthis
slot, and keeps
the blade of
the screw-
driver in line
with the slot
in the bottom
of the sleeve,

A slight
countersink 15
cut in the
lengthwise
hole, at the
top, to accommaodate the bottom coil of
the tension spring shown; this coil is held
down in the countersink by two small
round-head screws, and the other end of
the spring is looped around a pin driven
through the shank.

Normally, the blade of the screwdriver
projects as shown at the left; when it is
necessary to place a screw in a slot, the
sleeve is pulled down and a screw slipped
into it, as at the right, the tension of the
spring holding it tightly. When the screw
has been started in its hole, a slight side
pressure slips the sleeve off, and the
screw is then driven home as with any
ordinary screwdriver.

[ Use the smallest milling cutter possible
—the cost is lower and less power is
needed,
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DESIGNING
SOLENOIDS

B}" Curtiza Falaston

i [This article was written in response io a nomber of requests from our readers. The author has
endeavored 1o present the subject in as simple and understandalble a manner as possible, and we hape
that the article will prove of value to the large nomber of readers interested in the subject,—Editor., |

NE of the simplest of electromagnetic

devices 15 the solenoid. Almost every
experimenter in electricity has occasion,
early in his experience, to build some
kind of solenoid or electromagnet, and,
while it is no trick to make “some kind
of a coil,” there is considerable science
mmvolved in getting just the right coil for
a particular purpose.

¥ a solenoid, or “plunger magnet,” we
mean a coil of

fraction of an inch of movement is neces-
sary, the solenoid becomes useful. This
does not mean that more work iz obtain-
able from the solenoid than from the
lever magnet, because, with the longer
travel, it is found that the number of
pounds pull is lower. That is, with the
solenoid the same effect is obtained as if
a lever magnet with a long lever, like Fig.
2, were used—only the awkwardness of

the long lever

wire, nearly al-
ways used with
a plunger of
itron which
moves length-
wise inside the
cotl. The differ-
ence between
a solenoid and
4 common or
“lever” electro-
magnet is that
in the electro-
magnet the
moving part of
the iron circuit
is somewhere
outside of the
coil, as shown
in Figs. 1 and 3
while the i e

r

galenoid has

WINDING
Teree — WINDIMNG OF 24 TURNS, EMALL WIRE

is avoided. .
Before the
solenoid is de-
signed, then, it
is necessary to
know twao
things: how
far the plunger
must be pulled
{(in inches),
and how hard
it must be
pulled (in
pounds).
Knowing these
things, the
proper coil for
the work can
be designed.
The question
of distance is
much the sim-

OF 12 TURMNS, LARGE WIRE,

the moving
part inside the
winding, as in
Fig. 3. The
solenoid may
have an almost complete iron magnetic
circuit, as in the “ironclad” tvpe shown in
Fig. 4, but as long as the air gap is inside
the coil, and the core itself iz movable,
it is, properly speaking, a solenoid.

The first thing to know about solenoids
is when they should be used. rather than
lever magnets. This depends chiefly on
the distance it is necessary to move the
part actuated by the plunger. If only a
small movement 15 necessary, as in a re-
lay or electric bell, the lever magnet is
better, but whenever more than a small

Bhows a Plain, and Figure
Iusirates the Action

Figures 1| and 2: Common T‘ypcl- of Lever Magnets. Figure 3

pler of the

e 4, an lIronciad Solenoid. Figure 5 IWO, and may
Solenoid on the unger, and Fig- r

wres & and T, the Relation between Coils of the Snll:n.l: Bize, but hE. Eﬂﬂ“E‘TEd h}r

ol Diffierem Windings this rule: Any

“plain’" sole-

noid {one having no iron in its constroe-
tion but the straight plunger) will exert
its greatest pull on the plunger as soon
a5 the latter has entered to a distance of
two-Afths of the length of the coil, as
shown at the left in Fig. 5. It will keep
on pulling, just as hard, until the plunger
has entered a distance of about four-
fifths, as in the center, Fig. 5. By this
time the plunger is beginning to reach its
“goal," and its pull graduvally weakens,
until it is all the way in, as at the right,
when it ceases to pull at all. So that, in
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general, a coil should be made about
twice as long as the distance the plunger
is to be pulled. The plunger should be
at least as long as the coil, but making it
any longer will not give any more pull,

Taking up, next, the question of how
to get the necessary amount of pull, we
shall consider for the present only the
plain solenoid; the possibilities of the
ironclad type will be explained later. Just
as the travel of the plunger is governed
entirely by the length of the coil, so the
pull is governed by the cross-sectional
area of the iron plonger, and by the
ampere-turns supplied per inch of coil
length,

5o far as the size of the plunger is con-
cerned, it may be readily understood that
the pull varies directly as the area of its
cross section. I the diameter of the
plunger could be doubled, without chang-
ing the coil, four times the pull would be
abtained ; this cannot be done, of course,
as gny increase in the size of the plunger
mereases the length of wire necessary to
go arcund it. But care can be taken to
use a plunger big enough to fill the hole
through the ecoil, leaving just enough
clearanee for a “sliding fGt"; if this is not
done, current is wasted.

It can be said, then, that there is a cer-
tain pull for each square inch of area in
the iron; the intensity of this pull, or the
number of pounds per square inch of
force exerted, is governed entirely by the
"EI.I'IIPEI"E-tIJIIIS per inch.” Providing the
right ampere-turns per inch by the
cheapest winding that is safe, ig the main
problem im solenoid design. To deter-
mine it accurately by ordinary calenla-
tions involves a good deal of “cut-and-
try” fguring, but by making a few
assnmptions which simplify the condi-
tions, it is possible to bring the design of
golenoids down to a fairly simple basis.

It will be noted, in the above introduc-
tion, that nothing has been said about
voltage, current, or resistance. The
reason for this is something the reader
should get firmly fixed in his mind: The
strength of any magnet coil does not de-
pend on the voltage or the current ap-
plied, except so far as these change the
ampere-turng per inch. Solenoids can be
wournd with any size of wire, to oper-
ate on any desired voltage., Let us con-
sider, in order to make these relations
clear, two coils of exactly the same size,
but wound with different sizes of wire,
Figs, 6 and 7. Fig. 6, having a certain
size of wire, can stand a certain voltage
applied to it without becoming hot
encugh to endanger the insulation, g,
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7 i3 wounnd with wire just twice as large
in cross-sectional area; it thus has hali
the length of wire of the first coil, and
one-fourth the resistance. But it will
carry twice as many amperes, so that the
proper voltage to apply to it for the same
heating effect, 15 one-half the voltage re-
guired for the first coil. The power in
walts, being the product of volts and
amperes, will be the same in each case
The second coil will have half as many
turng of wire as the first, so that the
ampere-turns will be the same for both
It may be seen from this comparison that
any two coils of the same size, but wound
with different sizes of wire, will use the
same power and give the same ampere-
turns, provided they ecarry the same
amount of current per square ineh of
cross section of wire. That is to say, when
we know how high a “current density”
(or amperes per square inch) we can use,
we can tell how many ampere-turns a
given size of coil will require—and with-
out as wvet considering the actual wvolts,
amperes, or size of wire to be nsed.

urrent densities in the field windings
of large dynamosz zeldom run over 1,000
amperes per squoare inch, but since the
small coils we are dealing with here have
relatively a great deal more radiating sur-
face, we can safely run up to 2000 and
even 3000 amperes per square inch for
very small coils. The figures given in the
table for the various coil diameters are
computed by allowing about .6 watt for
each square inch of cylindrical surface
on the coil,

Enowing the current density, and hav-
ing assumed, for simplicity, that a wind-
ing depth equal to the plunger diameter
will provide a high enough flux density
for the purpose, one can proceed to cal-
eulate the magnetizing force in ampere-
turns per inch, and, from this, the amount
of pull which the solenoid will give at the
current density used in it. This “solenoid
pult” iz the magnetic attraction between
the wires of the coil and the plunger, and
i5 the only force present in a simple
solenoid like Fig, 3. However, commer-
cial plunger magnets are usually made
with an iron shell, as shown simply in
Fig. 4. Here there is not only the sole-
noil pull, but in addition the pull devel-
oped between the two magnetic pales
formed in the iron, at the stop and at the
end of the plunger. This “end pull” de-
pends on the length of the coil and the
air gap, so, in order to show about how
much it amounts to, we assume, in the
table, that the coil is twice as long as its
outside diameter, and that the air gap i=s
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equal to the plunger diameter, as in Fig.
4. Examining the figures in the table,
on the line showing the end pull, it can
readily be seen that, even with this short
air gap, the increase in pull by adding the
iron shell, at these low flux densities,

hardly pays for the additional complica--

tion, so that the “best bet” for the ama-
teur builder is the plain solenotd.

Going on to the actual winding data,
the first thing to know is the watts of
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to use a larger size of wire than that
indicated by ecalculation, buot a larger
gquantity of wire is then required to keep
the current comsumption down, making
a heavier, bulkier coil.

The above discussion refers, of course,
particularly to direct curremt. Alternat-
ing current 15 not so satisfactory for any
kind of magnet, and, particularly for the
plain solenoid, it is very hard to arrive at
any general winding riles. The note be-

WINDING DERPTH EQUAL TO PLUNGER DNAMETER

DESIGNEING DuTA, HOW FOLUMD ALL LINEAR DIMENSIDNS 1N INCHES
FLUNGER DIAMETER » WiINDING DEPTH T (ASSUMED) Ll s K. ] T80 ]
PLUNGER AREA A=, TASS TE rh Jig | el | 442 | 7as
QUTSIDE DIAMETER OF COIL O 3T T5 igs | 1s 225 300
LEMNGTH OF AVERAGE TURM L= B.28T .57 238 3.4 -l.gﬂ .20
CURRENT DENSITY [AMPS. PER SG. 1MW) d = 3200 | 2810 | 2260 | WASD | 1,800
CURRENT DENSITY, REDUCED FOR SAFETY d 3000 | 2A00 | 2000 o | 1400
AMPERESTURMNS PER IMCH OF LENGTH =8 Td E:n D BOD Lﬁn ‘:.qn
SOLENOID PULL IN POUNDS [ e r‘nl. T B B0 | 2.43 | 504
EMD PULL IN POUNDS (ASSUMED COIL) penlBBBY | o8 | a6 | 38 | 1ae | 28
% INCREASE DUE TO IRON SHELL K= -ﬁ— 28% a5% | ao¥ | 48% 563
WATTS REJQUIRED DER INCH OF LEMGTH WeODOOOESE T d® | 144 | 208 | 256 | 3.88 | S0
CIRC. MILS FOR HN,COIL AT | WOLT M= 1273 000 E [-Flle} LoD | 1830 2830 | 4550
WIRE REQUIRED PER IN,.OF LENGTH LB.=21 T L JORZ M- 33 T 1L.32
| Ta find the circular mils required for any desired lepgth of coil, and for a certain voltage: Multiply the
length by the fHigure opposite M In 1ht tahle, amd divide by the woltage,
For & wolls s, use next size larger than for & volts d.c.
For 110 volits a.c, use three sizes larger than for 1010 wodts d.ec,

Winding Data and Formulas Used in the Design of
the Tablse B Imfended o Serve O
“Average” Coil, Making a

power that will be consumed in each inch
of length, at the current density used
From this we find a very useful figure
which is ecalled, in the table, “circ, mils
for 1-in. coil, at 1 velt,” or M. This num-
ber 15 really mot very reliabie for coils
shorter than their diameter, but its im-
portance lies in the fact that from it we
can find very guickly the wire size to use
in a eoil of any length, for any voltage.
To do this, simply multiply the number
M by the length of the coil, in inches, and
divide by the volts to be used, as indi-
cated in the note. The answer is our
wire size in circular mils; to find the
nearest wire-gauge number, consult a
table of B. & 5. (or A, W. G.) wire sizes.

In selecting a wire size, remember that
using too small a wire will eut down the
strength of the magnet; using too large
a wire, while giving greater strength, will
cause more heating. However, in cases
where accurate design is not as important
as the possibility of using a size of wire
oneé happens to have on hand, it is well
to remember that a smaller wire can be
used with less weakening effect if the
wire length {or winding depth) is also
decreased, though overheating must be
guarded ngainst. Similarly, it is possible

Experimental Solenoids:
an & Ouide, and the Fi
ertain Amount of Calculation Wecessary in Each Special Case

It must be Remembeored Thae
Given in It are Intended for the

low the table gives snpgested windings
for the common 6l-eyele alternating-cur-
rent voltages, but they are to be taken
only as verv rough approximations. Much
depends on the length, the quality of iron,
.'-md the thickness of the laminations, for
in order to get a satisfactory a.-c. magnet
for EDI‘LILT‘ILIDI.Iﬁ operation, it 15 necessary
to use a “laminated” plunger, such as one
made of a bundle of fine iron wires, in-
sulated from each other by dipping in
varnish. It will also be found that the
a.-¢, solenoid is rather noisy.

The results obtained by the uze of the
table apply to coils that are to carry cur-
rent steadily. If the pull is to he applied
only ocecasionally, and especially if the
solenoid is wired so as to break its own
circuit as the travel i3 completed, then
considerably higher current densities may
be used, with corresponding increase of
pull.  If, for instance. one wants a
plunger to pull 5 oz. a distance of 114 in.,
with an automatic instant break in the
circuit, it is pretty safe to use a 1g-in.
]‘:Iutlﬁ‘-Er and to increase the current den-
sity to 6,000 amperes per sfuare inch -
stead of 3000, This should give .34 Ib.
of pull instead of .17, and the watts re-
quired will increase in proportion to the
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square of the current density, giving 576
watts per inch instead of 144, For 114
in. of travel we shall need a coil about
3 in. long, so that our total power re-
guirement will be 17.3 watts, The actual
change to be made in finding the size of
wire is simply that, instead of using 610
for M as in the table, we use 1220, Mul-
tiplying this by the length (3) and divid-
ing by 32 (if we are designing for a 32-
volt farm-lighting system) gives 114 as
the number of circular mils in the size of
wire we shall require. The nearest wire
size 15 No. 29, with 1% cire. mils; it
would hardly do to use No. 30 (100 cire.
mils}, especially on account of “space-
factor” considerations.

This space factor is something we
have said nothing about so far; it means
the proportion of the cubic inches of
winding space which 15 actually occupied
T:r_}' copper, rather than by air or insiula-
tion. For simplicity, we have assumed
throughout these ecalculations that the
space factor will be about .6, though it
really runs a little higher for the larger
wires and down to .4 for No. 30 wire.
The weights of wire given in the table are
all figured for a factor of 6; the conse-
quence is, that when one tries to wind
the gpecified amount of wire onto the
spool, it will be found, if the wire is small,
that the coil diameter grows larger than
the table shows, This should be allowed
for in preparing the spool, and there will
also be some weakening of pull if the
wire is small, due to extra space occupied
by insulation. But it is better to allow a

POPULAR MECHANICS

little for this than to complicate the cal-
culations.

Little need be said as to the spool for
winding a solenoid, exeept that the tube
on which the wire is wound must not be
of iron, steel, or "tin." Thin brass tubing
or paper makes a good spool, with ends
of fiber or cardboard; wooden spools will
do, but are not very efficient because of
their thickness. The most important
thing in winding any coil 15 to maintain
an even tension, $o as to get the turns
perfectly “bedded.” If they are not
wound evenly and closely, a weaker pull
will result.

It is well to remember that smaller
wire can be used instead of larger by
connecting several lengths in parallel
For instance, a Y4-in.-plunger solenoid.
4 in. long, for 2 volts, would take a large
wire according to the table: 1,630 times
4 divided by gives 3,260 cire., mils, or
No. 15 wire, Instead of winding 4 times
A3 or 1.32 1b. of No. 15 wire, two wind-
ings, each containing 66 Ib. of No. 18
wire (1,624 circ. mils), can be used, con-
nected in parallel. It makes no differ-
ence how the two windings are placed on
the coil, so long as they are connected
to help, and not “buck” each other.

Too great aceuracy is not to be ex-
pected at any point in the design process
here outlined, as a number of approxima-
tions are involved, and the thickness of
the spool between coil and plunger is
neglected. But the table should enable
any amateur to design a solenoid to fit
his needs with sufficient exactness.

A Lathe-Chuck Remover

Various clumsy makeshift methods and
devices are used to remove lathe chucks
from the spindle, such as pounding with
a soft ham-
mer, or usin
a block o
wood held be-
neath one of
the jaws,
which 138
brought down
against the
block sharply.
It i3 obvious
that anv such
treatment to
one jaw will
very quickly
throw the whole chuek out of line and
weaken the jaws besides. The drawing il-
lustrates a chuck-removing device that

has the merit of being simple and vyet
highly effective. It consists of a steel ring,
the outer diameter of which is almost as
large as the chuck body. The inside of
the ring is slotted to fit over the chuck
jaws, and its outside is cut away to form
a tooth on the edge of the remover,

It will be seen from the drawing that
the device sits back against the face of the
chuck, making it a solid fixture, while the
large diameter of the ring gives it a pood
leverage. When it is desired to remove
the chuck, the ring 15 shpped into place,
and the jaws are screwed outward tightly
into the equally spaced slots. Then, with
a piece of hardwood resting on the lathe
hed in a slightly inclined position so that
its end rests against the edge of the ring.
the lathe 15 reversed, causing the tooth
to come into contact with the wood, [In
this manner all three jaws of the chuck
take the strain and it is not so likely to
be injured,
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Board Substituted for Workbench
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Keeping Cable Clamps from Slipping

Considerable difficulty was experienced
in keeping a cable from pulling out of the

In a hardware store where it was nec-
essary to use all the floor space available,

Upper Left: Board Ratsed and
Used ss Bulletin Board. Upper
Right: Board Lowered and inm
Uee far Eutlihg' lass, Lower
Right: Diagram, Showing De-
tails of Counterweight and the
Method of Suspension

the bench used for cut-
ting glass was discarded,
and a board of the same
width was substituted,
which, when not in use, could be raised
to a vertical position, and the exposed
gside used as a bulletin board. One end
of the board was attached to the edge of

a shelf by means of hinges. The other
end was counterbalanced by a sash
weight, suspended as indicated, The

strain of cutting, and any weight on the
board, was taken by two stout ropes at-
tached to the outer corners of the board,
and to a screweye in the ceiling.—EK. W.
Williams, Rochester, N. Y.

A short chalk line, held taut with both
hands over a glass or metal surface in
which it is impossible to drive a mnail
or tack, can be snapped very easily by
the teeth, if a short Langth of string is
attached to the center of the line.

BOARD FOR .-
CUTTING GLASS

clamps that held it to a clamshell bucket,
the trouhle not being due to the weight of
the bucket, but rather to the “yanking”
it received. After several fruitless at-
tempts, the problem was finally solved in
the following way :

The end of the cahle was bent around
the shackle pin, and the clamps were at-
tached as usual and serewed up as tightly
as possible, A piece of tin was wrapped
argund the clamps, to form a mold, and
the space inside was filled with melted
babbitt, after one end had been closed
with asbestos. A small piece of resin was
dropped into the mold before pouring.

No stronger joint than this could be
desired; the clamps are still immovable
after six months' use—A., 5. Jamieson,
Springheld, Mass.
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Tool Makes Solder Shavings

It is T&ssible to do a much neater job
on small and sweated work if solder shav-

CUTTING EDGE--
AR sTOCK

I 3 . k HOLE B
== [ﬂ
'

Above: Tool for
Below:

ings are used instead of large pieces, be-
cause the correct amount of solder nec-
essary for a successful joint can be more
readily determined. If lumps of solder
are used, there is danger of getting too
much solder on the work, as one lump
too much makes a considerable difference,
which is not the case with shavings.

The illestration shows a simple tool
used to make solder shavings quickly. It
is made from an old flat file, or from a
short length of steel, about 14 by 3 in.
One end 15 heated a:uE bent over as :ndiv
cated, A hole is drilled in this end so
that its lower edge is in line with the up-
per face of the tool. When the tool 15
held at an angle, as shown in the draw-
ing, and pushed over a stick of solder, a
thin shaving 15 cul.

Emall Bhavings from Sclder.
Tool in Use, Showing How It is Held

E;gn for Office-Building Window Washer

The sign shown in
the illustration is used
in alarge Chicago sky-
scraper to indicate the
whereahouts of the
window washer. The
sign i85 hung on the
outside of the cor-
ridor door of the room
in which the washer is
working, To locate
the window washer, it is not necessary to
go into every office on the floor, but
merely to glance along the corridor.—
E. M. Scott, Chicago, 11L
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Adjusting Clutch on Light Car

When adjusting the three clutch fin-
gers on the high-speed clutch of a light
automobile, it 15 necessary to turn the
motor over to bring the fingers to the
top where they are accessible, As it is
diffieult, when using the erank, to deter-
mine when these points are reached, the
following method will prove of consider-
able assistance:

Jack up one of the rear wheels and re-
lease the hand brake, thereby throwing in
the clutch. The latter can now be turned
over by stepping on the spokes of the
wheel, until the proper position is reached
—E. T. Gunderson, Humbaoldt, 1a.

Leveler for Concrete

Efficient work in leveling concrete can
be done with the homemade implement
shown in the drawing. The workman is not
obliged to
walk in the
wet concrete
to manipulate
this tool, as
15 the case
with the lev-
elers usually
employe d;
hence it is
particularly
desirable for the worker not ha‘nng a

air of rubber boots. The tool is made
rom picces of wide board nailed to-
gether as illustrated. The length of the
handle is, of course, determined by the
area to be lev eled,

A Simple Torch

A simple torch that is very serviceahle
for many purposes ean be made in a short
time from a length of pipe, bent to the
shape indicated.
The pipe is
threaded on one
end, and 15 hAtted
with a eap that
can be unserewed
to fill the torch
with fuel. A cot-
ton wick, about
half as long as the
pipe, is twisted
into the other
end. The circular
form of the torch
prevents it from upsetting and allowing
the o1l to run out.

BEMNT A
PIPE -

i
il

=--PIFE GAF
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Novel Method of Bending Small Moldings

A simple, but very effective method of
permanently bending small moldings to

any desired curvature is
illustrated in the draw-
ing and photograph. By
this method the work
can be accomplished
without using steam, and
without kerhng or cut-
ting the molding.

From a piece of hard-
wood, preferably of the
same thickness as the
height of the molding,
the block A is cut. A
curved portion is sawed
out along the same radius
as the desired curvature
on the outside of the
molding. Then, by plac-
ing a piece of the mold-
ing against this edge, and
using a hevel, it can
easily be determined at
what radius and bevel to
cut the block B, which is
of the same thickness as
A. The beveled edge 1s
necessary in case of tri-
angular molding, to pre-

thoroughly, prei’erahl:ﬁ in hot water, to
make it pliable. After beveling the end,

DIFFEREMCE 1M
(RADILIS AMD
F BPACE BETWEEM
i\ PILCLS
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LY 4.9
Hl!ihl.'riT of Adjus- |
ing the Twa Parts |
He- |

of the Forem,
lowmy Photegraph,
Bhowing Two Farmsa
and Samplea ol Wark
Before, During, and
After  the Bending

vent it from becoming Operation
twisted in the form. Both
blocks are then firmly fastened to a
wooden base, care being taken to set
them the proper distance apart. It is de-
sirable to use screws in attaching the
block B to the base, since the pressure of
the molding will have a tendency to raise
the edge. The screws, however, should
not be put too close to the edge, as a
slight projection will block the passage
and ruin the molding.

The form now being ready for use, the
molding to be bent should he soaked

so that it will not catch, the molding is
slowly forced into the form by tapping it
lightly with a hammer. It will be rather
difficult to drive the molding the frst
quarter or third of the way, but by using
care and patience, a good job will be sure
to result.

After the molding has dried theroughly
i the form, it can be removed by loosen-
ing the block B, and it will be found to
have been distorted wery little, or not at
all.—Francis Wilkin, Pittsburgh, Pa.

Correcting “Second-Gear” Trouble

One of the most frequent sources of
trouble experienced by owners and driv-
ers of a certain six-cvlinder car, is the
Strip]’iinn' of the teeth on the “second
gear.” This trouble is always attended by
the bending of the spline shaft, and al-
though the car can be run on low and
high gear, the operation is unsatisfactory.

One man, after experiencing trouble of
this kind several times, made an investiga-
tion to determine the cause. He found
that the gear box, which in this make of
car 15 bolted to the rear-axle housing, was

fitted with soft-metal bushings, which
soon wore away when the lubricating oil
ran too low. This allowed too much play
in the shaft on which the second gear was
mounted. As the gears are all made with
the stub-form tooth, this excessive play
caused one gear to crawl up on its mating
gear, so that eventually the gears rode on
the tooth tops, with the result that the
shaft was bent and the gear stripped.

To correct this, all the hearing holes of
the shaft were bushed with the best grade
of bronze bushings procurable, and there-
after the gear box was kept well filled
with lubricant at all times.
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Substantial Loading Skid

The loading skid shown in the illustra-
tion has been specially designed for load-
ing barrels, and is free from the objec-

A In'hnuﬂlfl Skid .igdﬂlr g'un!dﬂ E;rﬂ:l..:dh;
o Fwro Pois Points, They Tend to Roll Straight
tionable features found in most I:jrlpes of
gkids, It is made of lengths of 1-in.
wrought-iron pipe and four elbows, and is
substantial enough to bear a weight of
350 1b. without bending permanently. One
of the advantages of this type of skid is
that a man can stand between the two
runners Lo push the load up. Another ad-
vantage is that there are two bearing
points for the barrels, which makes the
task of guiding them much easier. The
lower ends of the skid are ftted with nip-
ples, beveled to a point; these prevent the
skid froam slipping or spreading. The
gkid iz comparatively light, and can be

placed in position gquickly.

Aluminum Hones

Cast-aluminum hones are now - being
used in a western shop to take the place
of the ordinary hones, as aluminum has
an abrasive quality of particular useful-
ness for fine work., These hones are bet-
ter in many ways than the ordinary hones,
owing to the fact that no lather, oil, or
compound 15 needed to make the alam-
inum “take hold” of the steel. The tool
is merely rubbed on the bare metal in
the usual manner.

Aluminum hones may be made in any
shop by melting the aluminum in a bab-
bitt ladle and pouring it into a plaster
or sand mold with a cavity 2 in. wide, 5
in. long, and %% in. deep, When the metal
is cold, it is polished on a grindstone, or
on a grinding disk covered with medium-
grade sandpaper. If desired, a hone can

POPULAR MECHANICS

be made by cutting a square or rectangu-
lar piece out of a discarded aluminum
crankease, or other cast-aluminum article
that has a flat surface. The aluminum
can also be cast in the form of a com-
mon whetstone or a heavy butcher’s steel,
for use in sharpening kitchen knives and
other tools.—David Baxter, Hutchinson,
Kansas.

Small High-Pressure Fittings

The use of standard fittings is out of
the question for hydraulic or ammonia
work as they will burst under the pres-
sures to which they are subjected. It s
advisable, therefore, for the experimenter
to make special fAittings of steel, of which
a few examples are shown in the illustra-
tion.

Flange unions, consisting of a male and
a female flange, are made in sets and are
bolted together with %a-in. bolts. They
are tongued and grooved as indicated, a
little play being allowed to facilitate as-
sembling. In the bottom of the groove
is placed a thin lead washer that will
squeeze and spread tight when the bolts
are drawn up. These flanges are made of
1 by 94-in. flat steel, drilled and tapped
as required.

Elbows are readily made from a eubical
iece of l-in, stoec The inzide corner
15 heveled, and the outer one rounded, as

REDUCER, | X |I” STEEL
e e e

Details Showing Constiruction of Small Fittings for
Hydraulic or Ammonin Work : Owing to the Pressures
Involved, Standard Pipe Fitings cannot be Used
shown. Holes are then drilled at right
angles to each other, and are tapped to
the size required.

Tees are made of 1- in. square stock,
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2 in. long, the through hole being drilled
a little out of center, which will allow a
longer thread in the short hole at right
angles to it. These tees are very strong
and at the same time appear neat.

Reducing sleeves are made of 1l-in.
round or square stock, drilled and tapped
as shown. With the above four kinds of
fittings, almost any pipe line for hydraulie
or ammonia work can be built up.

Indicator for Bandsaw Table

When using a bandsaw on accurate
waork, it is very provoking to the operator
to find, after he has finished his sawing
and the damage has been done, that the
“other fellow,” who used the saw before
him, left the
saw tahle
tilted a few
degrees, the
result heing
that the work
is mot cut at
right angles to
its surface. A
table that 1s
tilted so hittle
will not at-
tract the at-
tention of the
workman un-
less it is provided with some sort of in-
dicator to show the angle of the table.

A simple indicator for this purpose,
that never fails to keep the workman in-
formed, 15 a Va-in, stud, fitted in the cast-
iron table support and through the table,
as shown in the illustration, so that its
end is perfectly flush with the surface of
the table when the latter is horizontal,
but is below the surface when the table
is tilted in the slightest degree—NM. E.
Duggan, Kenosha, Wis.

Convenient Radiator-Repair Stand

The greatest loss of time in the repair
of awutomobile radiators is not usnally
encountered in the application of the
solder, but in moving the radiator and
fastening it in the best position for work.
For this purpose an adjustahle stand,
made of 2 by 4-in. and 1 by 3-in. lumber,
15 very handy. The frame that holds the
radiator is pivoted to the uprights, and
has two slotted braces, provided with
clamp screws, so that the frame may be
locked rigidly when set. The radiator is
clamped to the frame by means of ordi-
nary C-clamp#, in any position desired, as
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the movable frame may be set at any an-
rle from wvertical to horizontal.

It the

A it Stind Used in Boldering Radiators: It can
Adjusted o Any Angle That Ts Most
Convenient for the Werkman

base is provided with swivel casters, the
convenience of the stand mav be further
mereased.—G, A, Luers, Washington,
District of Columbia.

Attachment for Washing Machine

Cylindrical washing machines, in com-
mercial or private laundries, are equipped
with sheet-metal covers that must be
loosened and raised each time a small
quantity of water or washing compound
15 added, or when
it 15 desired to
look at the
clothes. As the
attendant 15 re-
quired to lift the
heavy covers in-
numerable times
during a day’'s
work, the total
energy wasted in
this way is quite
considerable.

To eliminate this
unnecessary labor,
a large laundry
fitted small “doors™ on the covers of the
machines, as shown in the illustration. A
rectangular hole was cut in the center of
the cover, and a hopper-shaped box,
equipped with a lid, was riveted over the
hole. This arrangement permits a full
view of the interior by merely lifting the
lid, and allows water and washing com-
pound to be poured through the door.

RS G- AR E ’
CiOVER
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Sling Support for Pouring Babbitt

When pouring babbitt with a ladle,
much of the metal is splashed around

MECHANICS

found possible to pour the babbitt with-
out splashing, and to maintain a steady
flow, with a consequent smooth fnish
in the work. The arrangement shown in

the illustration makes a very sat-
isfactory support.

A rope is slung over a pulley,
or staple, above the babbitting
bench; one end is knotted, and
a hook is attached to the other
to support the ladle. If a hook
is not available, one can easily
be made from an ordinary 1154
in. washer, by cutting away part
of it, making a cut through half
the width, and bending the two
ears thus formed around the
knotted rope, as shown. A piece
of spring wire is wound into a
few small coils, of such a diam-

A Sling Su far the Babbitt-Pouring Ladle Eliminates Much tter that they will grip the
Waste Due to Splashing, and Also He Work- doubled rope securely, to keep

man to Maintain a Steady

bhefore the workman succeeds in direct-
ing it squarely into the hole. This is
usually due to the fact that the ladle
handle is grasped at the extreme end as
a precaution against burns. By support-
ing the ladle with a sling, it has been

it from sliding, and the spring 1#
placed on the rope. When the ends of the
spring wire are pressed, the grip 15 re-
leased, allowing the rope to be adjusted
for height. If the rope is fixed near the
center of the table, any position can be
reached by swinging the rope around.

Kerosene Tank for the Grocery Truck

A gasoline tank, taken from an old or
wrecked car, is just the thing for carry-
ing kerosene on a grocery truck, as
shown in the illustration. g peteock is
soldered at one end, preferably at the
right side, as the truck usually stops at
the right side of the road, and this end
of the tank is therefore low. By using
such a tank, the necessity of carrying

Carry Kerosene on a Grocer's Trock, Thus Elimi-
nating the Possibility of Spelling Groceries

several small cans in the truck, with the
possibility of spoiling the groceries by

spilling kerosene on them, is eliminated.
If desired, another tank can be htted
for carrying gasoline, or the one tank can
be divided into two sections by means of
a partition, and another petcock soldered
onto the new section thus formed.

Remedies for Dusting Concrete Floors

Boiled linseed oil and a sodium-silicate
(water-glass) solution are two simple
remedies that can be used, at small ex-
pense and without much trouble and
time, to prevent the dusting of concrete
floors. The linseed oil is applied 1in one or
two coats. It penetrates the concrete and
tends to bind the loose particles together.
It also prevents water or other fluids
from being absorhed,

The sodium-silicate solution has been
successfully used in many instances. The
preparation consists of one part of 40°
Baume sodium silicate mixed in 3 or 4
parts of water., The more porous the
floor the less water is necessary. Before
applying this mixture, the floor must be
thoroughly cleaned with a scrubbing
brush and clean water. As soon as the
floor is dry, the solution is evenly applied
over the surface with a whitewash brush.
When dry, the floor is again washed with
clean water and a mop, and after this,
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another application of sodium silicate is
given as before. A third coat is given the
floor in the same manner.

It is better, however, to prevent con-
crete floors from dusting by laying them
correctly than to apply remedies later. A
dusty concrete floor is caused by too
lean a mixture in making it; by using too
little water in the mixture; by troweling
too much over the surface, or by permit-
ting the surface to dry out too quickly.

IFor the best kind of floor, use a mix-
ture consisting of 1 part cement, 2 parts
sand, 4 parts pebbles or broken stone, and
enough water to make a “guaky” mixture.
After laying the floor, trowel the surface
just enough to smooth it. If the water
stands on top, do not use either sand or
cement to dry it up, but allow it to evapo-
rate. The floor should be allowed to dry
for a weck:; no draft should be allowed to
touch it, and the temperature should be
kept as constant as possible.

A Swivel Picket Pin

The use of a swivel
picket pin, of the type
illustrated, eliminates
the wusual trouble of
having the tether wind
around the pin, or
having the pin jerked
out of the ground. An
ordinary picket pin is

made with an oval-ring head, and

a loose sleeve with an eye for

the rope welded to it is placed
around the pin just below the head; the
body of the pin is then forged like an au-
ger. This permits one to screw the pin
into the ground without any diffieulty,
and makes the use of a hammer unneces-
sary.—C. M. Brown, Marion, Ia.

Shop Ventilators Driven from Line Shaft

An effective ventilation system is of
vital importance in any shop, to provide
healthful working conditions for the em-
ployes, which in the end means increase in

roduction. Instead of purchasing and
mstalling an electrically driven exhaust
system, a similar system, just as depend-
able, can readily be made in the small
shop, and run in connection with the line
shaft at a wvery small cost. The only
equipment necessary is the sheet-metal
hooded wventilators on the roof, sheet-
metal pipes leading down to the east-iron
housings in which the fans are located,
and, of course, the fans themselves, which
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are made of heavy sheet steel, and the
housings., The fan casings are cast in two
parts, as shown. The fans are also made
in sections, and bolted together to facili-
tate assembling on the shaft. There are
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A e Banipment Expense Ts Bmall, acd the Dkopart
uipment Expense I and the Upkeep
does ﬁ'{rr. Add te Shop Producton Costs

no hearings or hangers required with this
arrangement, and therefore, no particular
care or attention is needed. As the sys-
tem is operated on the shafting, the up-
keep does not add to production costs.

Emergency Connection on Battery
Terminals

When one of the soldered connectors
on a storage battery breaks at the
shoulder of the
terminal, an emer-
gency repair can
easily be made
The insulation of
the wire is cut off
for a distance of
about 2 in. behind
the broken ter-
minal, as indi-
cated. The twisted
wire is then separated into two strands
and forced over the battery terminal,
after which the nut is tightened solidly
as before. While such a connection is
not as secure mechanically as it should
be, it will serve satisfactorily wuntil a
permanent repair can be made,
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Substitute for Drawers in Small-Parts
Cabinet

Anyone who has ever attempted to
make a small-parts cabinet, knows how

T o) ¢ EAMIET
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A Small-Parts Cabinet Made from 34 ndi{-?ﬂnﬂd
Cocoa Cans: It Holds Considerable Ma-
terial and Looks Neat

tedious is the job of making the drawers.
In order to eliminate the drawer problem,
one mechanic has fitted up his small-
parts cabinet with tin-can bins, which are,
in a way, better than drawers,

The frame of the cabinet is made of
wood, and is fitted with four shelves.
Common cocoa cans, of 1§ and 24-Ib.
sizes, are cut as indicated, and small brass
hinges are soldered to the lower front
edges of the cans, and screwed to the
shelves. Small knobs are fastened to the
tops of the cans. A space of ¥} in. is left
between the cans, so that, when pulled
out, they will not rub against each other.

The feature of such a cabinet is the
fact that one can get an article out of the
cans much more quickly and easily than
by digging into drawers with the fingers.

'hile containing a large quantity of
material, the cans take up wvery little
space, as the slides that are necessary with
drawers are eliminated. The cabinet as a
whole presents a neat appearance, if ar-
ranged symmetrically and constructed
correctly. The cans may be labeled in
any manner desired.

Rounding Off Square Corners
on Cement Work

If no beading tool is at hand, a bead
may be put on cement work with the hol-
low half of an ordinary ecurling iron,
which may be purchased at any 5 and 10-
cent store. The two halves of the curl-
ing iron are separated, and the slight
shoulder on the hollow half, through
which the rivet passes, is snipped or
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ground off, or the iron may be bent at
this point, to prevent the shoulder from
scraping the cement.— Stanley Barnett,
Iron Mountain, Mich,

Threading with Unused Portion
of Lathe Lead Screw

Many small engine lathes are equipped
with a lead serew as the only means of
moving the carriage, which means that
the serew is constantly used for all work
and not for threading only, as would be
the ease with a lathe provided with a feed
shaft as well ‘as a screw. Consequently
the lead screw will soon wear and become
unfit for really accurate threading. Most
of the wear will come upon that portion
adjacent to the headstock, since the
majority of the work done is on short
pieces. The portion of the lead screw at
the tailstock end of the bed, therefore,
will usually be found to be in good con-
dition, and when an accurately threaded

iece of work, relatively short in length,
15 needed, it is well to make use of this
part of the screw,

One method of doing this is shown in
the illustration; an extension arbor is
threaded on one end, and an auxiliary
faceplate screwed on. This end is taper-
bored for a 60" lathe center, or an accu-
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To Cut Accuraie Screws on & Lathe That Has Mo
Feed Shalt, and on Which the Headscrew is Worn,
an Auxiliary Arbor and a Faceplate are Used

rate universal chuck is screwed on in place
of the faceplate. Just behind the face-
plate or chuck, the end of the arbor is
supported in the lathe steadyrest and
the other end either in a four-jaw inde-
pendent chuck, or provided with a dog
with means for holding it firmly against
the driving plate. In this way the head-
stock spindle is extended and the work
threaded in the usual way, but the car-
riage with the threading tool will be fed
along near the tailstock end of the bed,
and the work will be more accurate.
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Poppet-Valve Turning Fixture

While there are many types of valve-
facing hxtures obtainable, the deviece il-
lustrated can be built from scrap parts
at practically no expense,

MECHANICS
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square by the squaring plate fastened to
the front side of the bracket. A stud and
wingnut are used to clamp the tailstock
to the bracket.

The cutters are clamped to an alining

There is only one adjust-
ment on this fixture and
that is the combined feed
screw and tail center, the
position of which may be
varied to fit valves of dif-
ferent sizes.

The base iz made from
a simple casting, or a slab
of 45-in. iron or steel
plate can be used. In the
case of a casting, the
base and bearing lugs
are cast integral with it,
but if a built-up base is
decided on, they will be
made from steel and riv-
eted in place. These bear-
ings are drilled and
tapped for 14-in. cap-
screws, the vees accu-
rately cut, and fitted with
latch-type clamp plates,
as shown in the detail,
for the caps of the bear-
ings, and to make them

adjustable for any size of
valve within the capacity
of the fixture. The latch
plates have one plain hole, and the other
15 slotted out se that it is not necessary
to remove the caps each time a valve 13
inserted or removed. The tailstock, car-
rying the feed screw, iz .made, as shown
at the lower left, so that it may be alined
with the center hole in the head of the
valve after the latter has been tightened
in its bearings. Feed against the cutting
tool is effected by turning the screw,
which forces the face of the valve against
the edge of the tool. The tailstock 15 held

That can be Assembled
It can be Bolted to the Edge of a Bench

Refacing Automobile and Other Internal-Combuostion Engine Poppet Wal
nuniu Adjustable Fizture from Ellilq.r'“
Obtained Materials:

plate as illustrated ; this plate 15 either
bult up or machined from a solid piece
of steel, and is fastened to the base, with
small flat-head screws, at an angle of 30°
to the valve stem., The cutters are made
from #e-in. tool steel, hardened and
ground to the shapes shown. A dog for
turning the wvalve i3 made of steel, and
provided with a. setscrew; the handle
proper is made from %ae-in. drill rod, hent
and provided with a loose pipe handle,
—JI. V. Romig, Allentown, Pa.

Welding Automobile Springs

Automobile springs present special dif-
ficulties to the acetyvlene welder because
of the unusually severe strains set up by
the unequal expansion and contraction of
the metal. Hairline cracks frequently ap-
pear radiating from the finished weld.

A good method of welding springs is
as followsz: Bevel both pieces at the joint
in the usual manner, and after clamping
in position, play the torch flame along
the center of the spring for a distance of
about 3 in. on both sides of the joint, un-

til the metal iz heated to redness. This
insures even expansion throughout the
width of the spring. Starting from the
center of the groove, proceed partly to
fill it in both directions to the edges, aft-
erward filling completely in the same
manner. If the weld is carried straight
acrosz from edge to edge, the edpge first
welded will cool sufheiently to warp the
spring.  Automobile springs should not
be welded except in cases of emergency,
as the repaired spring 1s never as strong
as before, nor is it usually so well hard-
ened and tempered,
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Cover for Fire-Hose Rack

The appearance of a fire-hose rack in
office huildings and schools can be made
much more
presentable by
providing it
with a heavy
tin or light
galvanized-
iron cover of
the type
shown in the
illustration.
The cover 18
open at the
hottom and
one end, and
iz slipped over
the hose in
the manner in-
dicated, As it fits loosely, it can be quick-
ly removed whenever necessary.

Homemade Wooden Pulleys

There are times when a wooden pulley
is needed in a hurry for temporary or
manent use. Much time and labor can

e spent on the making of these pulleys,
or they can be easily and quickly made,
depending on just how the maker goes
about the job. Turning the circumference
and boring the hole is a waste of time.
A small pulley can be cut and shaped on
the bandsaw in less time than is required
to set up the job on a lathe, and a pulley
cut on the bandsaw in the way described
in this article will answer the purpose just
as well as one turned.

In the making of a wood pulley it is
common prae-
tice first to
turn it and
drill the hole,
or to saw the
Eulle:.r on the

andsaw and
then to drill
the holes for
the elamping
screws, When
doing this,
considerable
trouble is ex-
perienced,
both in holding the halves together while
drilling the holes, and in drilling them.

The method here deseribed iz an im-
provement over the old one. Two pieces
of wood, A and B, of the exact width of
the pulley, but about 35 or 1% in. larger
than the radius of the finished pulley, are

Fia.l |

Fia.2
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temporarily fastened together with four
spots of glue and held in a clamp until
ry. The two circles F and G, which rep-
resent the circumference and the bore of
the pulley, are drawn on the ends of the
ﬁ:i_]l:td blocks with a pair of compasses,
e holes E, for the clamping screws, are
laid out and drilled before the pulley is
cut. For narrow pulleys, only one of
these screw holes is drilled on each side
of the center. The holes are counterbored
as shown at C and D in Fig. 1. The
screws are next driven in until the heads
come below the circumference of the
outside circle F, and the pulley sawed, on
this circle, on the bandsaw., The screws
are then withdrawn and the two blocks
pried apart so that the inner circle can
be sawed out. The halves of the pulley
are then ready for final assembly on the
shaft, as shown in Fig. 2. In the case of
a pulley made to fit a shaft of small diam-
eter, the bore of the pulley may be shel-
lacked or varnished and then sprinkled
with emery.

Tightening Hoops on Wooden Tanks

The photographs shaw two useful tools
for driving up, or tightening, the hoops
on wooden
tanks. The
one on the
left-hand side
is made from
an old sledge
hammer, the
sides of which
are ground
concave., It is
used to ham-
mer the hoops
tight.

The second
and largectool . — . .
is made from an old buggy axle. An iron
head, of the shape shown, 15 welded on
one end. This tool 15 unsed to pull or
push the hoops down when they cannot be
reached with the hammer.

Locating Concealed Piping

After all traces of ditches where water
piping has been laid have disappeared,
and information concerning the exact lo-
cation of the piping is not available, one
faces a diffienlt problem when it is neces-
sary to locate the whole length of piping
in order to make a tap at a certain point

As the heginning and ending of the
piping is generally accessible, the course
of the remainder can easily be determined
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by the simple method of passing an elec-
tric current through the piping and then
traversing the area above the pipe sys-
tem with a pair of telephone receivers
connected to a coil of wire. The piping
is located directly underneath the points
where the loudest buzz is detected in the
head phones.

A storage battery and an interrupter
are connected in series across the ends of
the piping, as shown in the diagram. A
commaon buzzer or doorbell makes an ex-
cellent interrupter to be used with a
6-volt battery, The coil of wire that is con-
nected to the headset is 1 or 2 ft. in diam-
eter, and consists of 50 to 100 turns of
ordinary bell wire.

The mterrupted electric current flowing
through the piping sets up an intermit-
tent magnetic field around it. When the
“exploring coil” intercepts the magnetic
lines of force, an electric current 15 in-
duced in the coil. As thizs induced elec-
tric current i1s intermittent, due to the in-
termittent nature of the magnetic field,
the diaphragm of the receivers will vi-
brate, causing a buzz. This buzz will be
loudest when the exploring coil 15 as near
to the piping as possible and parallel to it.
Receivers used in radio work are more

the Location of Under-
All Traces, Except
Hegds, have been Lost

s
Eroun aber v
the .ﬁh!b&nms

sensitive than ordinary telephone receiv-
ers.—Philip G. Benholz, East Orange, N. [.

Ingredients for Concrete

Concrete cannot be expected to be any
better than the materials used in prepar-
ing it. The cement, even in strong mix-
tures, is only a small part of the total
bulk, and it will not make strong sand of
clay and mud, nor tough rock of crum-
bling stone. For this reason a good grade
of sand and gravel should always be used.
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Corrugated Iron Used for Awning

The illustration shows a permanent
awning erected above the doorway of a

02 1 -
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I LI
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m@ ScRoLLs
. : ATTACH
§-square STock ANGLE 1RON

A Permanent Door and Window A
quires Practica HNo Attention and

a Very Attractive Appearance
shop. It adds considerably to the attrac-
tiveness of the shop and has also the
advantage of requiring practically no at-
tention beyond an occasional coat of
paint.

The framework consists of two brack-
ets made of 2-in. angle iron, braced with
flat crossbars. The corrugated-iron top
is rolled at its edge to conform to the
curvature of the supports and is attached
to the crossbars with small bolts. Light
bar stock, 14 in. square, is bent into
scrolls as shown, and these are fastened
to the angle-iron brackets, and to each
other, by links made of the same matenal,

That Re-
ERERLE

Mulching Young Fruit Trees

With the approach of spring many gar-
deners will be seeking some sort of mulch-
ing material for their berry bushes and
yvoung fruit trees. Sawdust will no doubt
be used extensively, as it is easily obtain-
able. In applying it, however, great care
must be taken not to spread it in lavers
more than 2 in. thick, as the sawdust
heats the roots greatly when spread to a
preater depth than this; it has been
known to scald the roots to such an ex-
tent that the plants eventually died.
Small chips, shavings, or wood pulp, when
available, provide a much better mulching
material than sawdust.
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Drilling Holes in Glass

The photograph shows how large-di-
ameter holes are drilled in glass wind-

ghields for the installation of spot-
lights that swivel in a fitting
mounted in the glass of the wind-
shield itself, The tool is mere-

ly a brass tube that has heen

Method of Drilling Circular Holes in Windshields for
Spotlights: It Requires Only Three Minutes
to Cut a 3=Inch Hole the Glass

notched on the cutting edge, as shown,
and is used with an abrasive. The brass
tube is mounted on a. disk, fitted with a
14-in. shank, which is held in the chuck of
a portable electric drill mounted on a drill
stand. The operation of drilling the hole
in the glass requires but three minutes.
The abrasive used is No. 60 carborundum,
made into a paste by the addition of
Water.,

Cleaning Out Crankcase with Oil Gun

In many cars that have a force-feed
oiling svstem, only a small quantity of
oil in the ecrankcase is actually con-
sumed, but the oil must, nevertheless, be
renewed occasionally, as a wvery little
gasoline in it makes it unsafe, and it be-
comes dirty and unfit for lubrication.
During cold weather, considerable gaso-
line finds its way past the piston rings,
owing to the fact that the choker is used
freely. This means frequent crawling un-
der the car to get at the drain plug, a
job that is particularly unpleasant at that
SEAS0N.

In trving to find a more convenient
method, a driver hit upon the scheme of
pumping the oil out by means of a pump,
and found this method entirely satisfac-
tory. A short length of flexible tubing is

FPOPULAR MECHANICS

clamped to the nozzle of an oil gun, and
the other end i5 inserted through the oil-
gauge hole. It i5 possible to reach the
lowest part of the crankcase with the
flexible spout. After the oil is all out, a
couple of gunfuls of kerosene, squirted
against the wire-gauze screen around the
pump, will clear it of sediment—J]. G.
Brown, Evanston, Il

e

A Homemade Wood Grainer

In order to do an artistic and natural
job of wood ;;raining', variety and irregu-
atity of grain must be introduced. To
do this, one must provide himself with a
complete set of grainers of different sizes
and designs, and this proves rather ex-

_pensive where only an occasional job is

done. However, excellent grainers, that
I have found just as good as the pur-
chased ones, can be made of material
easily obtainable, as illustrated.

The block is a piece of gquarter-round
molding, of any desired size., Pieces of
small, hard rope, preferably sash cord,
are fastened to the curved surface of the
block by means of
brads, in the man-
ner indicated. The
heads of the brads
are sunk into the
t‘ﬂ]]}E g0 that there
will be no danger
of marring the
surface of the
work while grain-
ing. The rope will
absorh some of the paint the fArst time
the grainer is used, but after it is filled, it
will be found te give better satisfaction
than the rubber-faced grainers commonly
used, as the rope wipes cleaner and leaves
a more natural impression. A hole is
drilled in the block and a handle is fitted
into it. The length of the block 15 deter-
mined by the width of the boards to be
grained.

In use, after the ground color is ap-
plied, the grainer is drawn slowly along
the board toward the operator, and at the
same time gradually rocked over. Grain-
ing compounds, to imitate any wood, can
be purchased in small guantities and at
reasonable prices from any color house,
—John L. Dougheny, Toledo, Ohio.

T Setsecrews can be tightened without the
usual danger of twisting them off, if the
heads are lightly tapped with a hammer
while drawing them tight with the
wrench.
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Homemade Light Shades

By D. R. VAN HORN

TTRACTIVE homemade light shades

in many color combinations and vari-

ous shapes, that closely resemble those on

the market, are shown in the photograph.

They are made of cretonne, starched stiff,
The method of making

of double thickness. Carefully form a
cylinder or square from this, taking care
not to soil it. Owerlap the edges about

14 in., and baste them together with thread.
To hold the shade in shape and to at-

them 18 very sinple. Cut a
piece of figured cretonne
about 6 in. wide and 13 in.
long. The piece used should

Left:

Cutting the Cretonne and Backin Up
Shade F‘l i

Backing. Upper Right:
have a strong contrast of light and dark
colors, Give the reverse side of the cloth
a liberal application of thick starch, pre-
pared in the usual manner, with a bristle
brush. Then cut a piece of white cotton
cloth, 5% in. by 13 in., and lay this over
the piece of cretonne while the starch is
still wet, allowing the cretonne to project
14 in. on each side. Turn the edges of
the cretonne over the cotton, and press
both with a hot flatiron, which will dry
the starch, and leave a translucent fabric

Center: Starching the Cretonne, Previous to Applying the
and in Place. .l.m:;r ! Com

Right: Group of pleted Shades

tach it to a light Axture, cut a circuwar
cardboard disk to fit tightly in the end.
In the center of the disk cut a hole, just
large enough to admit the screw end of a
lamp. Carefully turn the screw end of
the lamp through this hole, and then
screw the lamp into the socket.

Shades made in this way cost very lit-
tle, and a number of them can be turned
out in a short time; the four shades
shown in the photograph were made in a
half hour.
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Disposing of Exhaust Gas

When running an automobile engine in
a closed garage, the accumulating ex-
haust gas becomes so dangerous that it 13

4 DEFLECTOR -—

TR F !
A IROM SEOUTIRG I
EXHALST PIPE" i

FOSITIOM WHER HOT IH USE"

A Bilmple buot Efective Method of Disposing of the
Dangerous Exzhaust Gases That Accumulste Whils
Running the Am in a Closed GCarage
necessary to provide some adequate
means for disposing of it. An effective
method of deing this is shown in the
drawing.

Lengths of 3-in. spouting are used to
convey the gas from the exhaust pipe to
the outside of the garage. A single length
is fastened vertically along the wall and
projects about 1 ft. through the roof. A
deflector or hood is fitted over the top
end. Two short lengths of spouting are
fitted loosely in connecting elbows, as
illustrated, allowing them to be moved to
suit various positions of the cars. The
end can be swung against the wall when
not in use, as indicated by the dotted
lines. No packing is necessary in the
space between the exhaust pipe and the
spouting, owing to the suction caused by
the ascending gas—G. A. Luers, Wash-
ington, D. C.

Telephone Receiver Replaces Housebell

The common electric bell is intended to
operate on direct current, furnished by
batteries. When the bell is operated from
a step-down transformer connected to an
alttrnating-current lighting circuit, an ir-
regular bell action, usually accompanied
by sparking at the contact points, will be
noticed, since the current applied to the

bell varies from full voltage to no voltage,
at a rate depending upon the current fre-
quency.

To overcome this trouble, the writer
has replaced the bell with a common F0-
ohm watchcase telephone receiver, with
entirely =atisfactory results. The re-
ceiver emits a distinctive note, that can
be heard clearly throughout the average
house, but is not in the least annoying.
The character of the sound also elimi-
nates the confusion that often resuolts
when the doorbell and the telephone are
located in the same room.—Thos. W.
Benson, Philadelphia, Pa.

Clothes Rack for Small Pieces

Handkerchiefs, stockings, and other
small pieces are often troublesome articles
to hang on the line, on account of the
many clothespins required to fasten them,
and also on account of the time con-
sumed. The simple holder illustrated les-
sens the amount of work considerabl

Three barrel hoops are mnuntecf by
means of crosspieces on one of the
clothesline posts, as indicated. Three
other hoops, slightly larger, are slipped
over the post so that they can be pulled

leﬂﬂnthﬂRlnkhrﬂﬂi]llﬂﬂuThthﬂ

been Found to Be a Timesaver on W
Articles are Clamped between the Barrel

down over the stationary ones, to hold
the small pieces securely between the two.
If desired, the hoops may be mounted so
as to revolve around the post in the same
manner as a revolving clothes reel.

: The
oaps

fIWhen the kitchen-sieve screen rusts
through, cut it off, and fasten a double
thickness of cheesecloth or muslin to the-
rim with strong thread.
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Novel Lighting Fixture

The simple indirect-lighting fixture
shown in the illustration makes an at-
tractive addition to any room.
The fixture resembles a small
flower box and is built to fit
around a common wall socket ;
it is 12 in. long, 4 in. wide, and
4145 in. deep, and is made of
15-in. wood. Small brackets,
3 by 3 in., cut to a neat design
with a scroll
saw, are used
to support the
box. A 3 by 6-
in. rectangular
hole is cut in
the bottom, and
a piece of
frosted glass is
laid over the
hole. The ferns,
which may be

MECHANICS
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Sealing-Wax Filler for Cedar Chests

Anyvone who has built a cedar chest

either real or
artificial, are held in two ordinary jelly
tumblers, filled with soil. The light will
be thrown both upward and downward, as
shown in the photograph, producing a
novel effect.—W. J. Langan, Freeport, 111

Self-Watering Hanging Basket

Many persons never use hanging flower
baskets or pots indoors because they must
either be taken down to be watered or
some receptacle
must be put un-
der them to re-
ceive the dirty wa-
ter that drips from
them,

Howewver, all
this trouble can be
casily overcome
by imbedding a

rous cup, taken

rom a wet-battery
eell, or similar
porous container
of small size, in
the center of the
basket and Alling
it every few days
with water. The
slow secpage through the cup supplies
sufficient and uniform moisture to the
roots around the cup without the danger
of dripping, which is always the result of
too much water. Besides cleanliness and
convenience, improved plant health re-
sults from this method of watering.—
CGordon H. Sears, Salt Lake City, Utah.

WELLLL

A Howvel Indirect
Electric = Lighting
Fiwture, That £ ET-
bles & Miniature
Flower Box, can be
Built around an Or-
dinary Wall Socket.
It Throws the Light
Both Upward and
Downward

knows the difficulty of filling the holes in

the knots. A
mixture of saw-
dust and glue
is sometimes
used for this
purpose, but
this filling al-
ways has a
“grainy” ap-
}:ﬂ:arance. total-
¥y unlike the
texture of the
knot. Brown
stick shellac is
also used in
many cahinet
shops, but is
not very satis-
factory, as it
seldom matches

the wood prop-
erly. Sealing wax seems to give bet-
ter results than the fillers just mentioned,
*and as various colors are obtainable, it is
possible to make a mixture that will match
any tint of cedar. The best combination
to use 15 dark brown, red, vellow, and
lavender, mixed in varylng proportions,
as found necessary. To apply it, run it
into the hole with a piece of hot iron, al-
lowing sufficient time for the hot wax to
work into the crevices. When cool,
smooth down with a hand scraper and
fine sandpaper. After the surface has
been warnmished, the wax c¢an hardly be

detected —Edwin M, Love, Alhambra,
California,
Simple Seat Cover
A handy
seat cover,

saving on
clothes and
softer than the
wooden seat,
can be made
from a picce
of corrugated
fiber board cut
to the shape
shown in tEe
illustration. A
slot is cut
near the outside, across the corrugations,
and the cover dropped over the back, The
“cushion” thus improvised is both eco-
nomical and comfortable—T, Freeman,
Beaumont, Tex.




A Homemade Storage B-Battery

By EDWIN J.

TORAGE DB-batteries will eliminate

many of the “frying” noises that are
heard in the phones of the radio set, The
batteries are easily constructed, at small
cost, and they are much more economical
than the common t;-,f}:r-: of B-battery, as
the charge will last for several months,
and they may be recharged from the
house-lighting circuit.

The first requirement is the cells; these
are 1 by G-mn. test tubes, obtainable from
most drug stores at about 5 cents each.
It a detector alone is used, 10 cells will
be sufhcient, as this number, at 2.25 volts
per cell, provide 22.5 volts. If amplifiers
are used, 20 or more cells will be needed.
These may all be mounted in one base, if
desired, but it iz better to mount them in
22 53-volt units. It is this unit that is {llus-
trated and de-
scribed,

The stand
shown in Fig.
1 is the type
used hy the
writer, as it is
simple and
quickly  made.
The wvertical
board is drilled
with a Ya-in.
wood bit, as in-
dicated, and the
test tubes are
fastened with
rubber bands,

BACHMAN

to set for at least 24 hours before the
form is removed, and afterward the cast
should be wrapped in wet burlap, and kept
wet for three or four days before being
used.

The battery elements are made from
standard-size automobile battery plates.
Two positive plates and two negative ones
will be required; one plate will make six
or eight of the small elements, according
to the size of the plate. The elements are
ig in. wide, and are cut with a hacksaw,
the blade being turned at right angles to
the frame. To saw the elements without
erumbling the active material in the grids,
they should be clamped between two
boards, in a vise, as shown in Fig. 6.

The connectors are Yz by 2Yg-in. strips,
eut from Ya or We-in. sheet lead; heavy
fuse wire may
be used if sheet
lead is not
available, but
wire solder can-
not, nor should
the connectors
he joined to
the plates with
solder,

A positive
{brown) and a
negative (grayv)

clement are
laid on a
board, with a

connector he-

Vo in. wide, cut
from an old in-
ner tube and
passed through the holes. Fig. 2 shows
snother form of wooden stand, a little
more elaborate in design.

Those who are familiar with the use of
concrete may make neat-looking and sub-
ctantial bases from this material, as shown
in Fig. 3. A simple box form iz used;
the ends are nailed to the bottom, and 10
wooden plugs, turned to the dimensions
shown in the detail, are also nailed to the
hottom, The sides are loose, to facilitate
removal of the cast, and are held in place
by C-clamps, as indicated. The concrete
used is mixed in the proportion of 1 part
Portland cement to 2 parts sand. This
is mixed with water until it is of a “quaky™
consistency, then the interior of the form,
and the plugs, are greased or oiled, and
the form filled. Short pieces of clean
iron wire may be laid in the concrete,
about 33 in, apart, as the latter is de-
posited, The concrete should be allowed
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View of 22.8-Volt Unit and Material Used in Its Construction:
The Hough Stand Shown Is Quite Suitable for Experimental Use

tween them,end
to end, as
shown in Fig.
7. They are then joined, by means of a
red-hot soldering copper, using small
pieces of lead as “solder.” Care must be
taken that the lead strip and elements are
scraped clean, and that the hot bit is not
kept in contact with the surfaces too
long, or the metal will flow away. This
operation will likely be found semewhat
difficult at first, but a little practice will
soon teach the knack. Eight pairs of
plates are connected in this manner: the
four remaining have strips welded on in-
dependently. The two at one end of the
battery are connected by a cross strip, as
shown at the right in the photograph,
after the battery is assemhlet.r. The two
remaining strips are the terminals of the
battery, If the battery has been assem-
bled properly, one element in each cell
will be positive and one negative, the ele-
ments connected by the cross strip will
be positive and negative, one terminal
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andd Assemnbled. Figure 9 Shows a Simple Rectifier for Charging the Battery from Alternating-Cuorrent Mains
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strip will be connected to a positive, and
one to @ negative plate.

The connectors are npow beitt as shown
in Fig, 8, and the elements placed in the
tubes; each plate in a cell is separated
from the other by a strip cut from stand-
ard szeparator stock, and the connectors
should keep the elements suspended clear
of the bottom, so that sediment cannot
short-circuit them.

The electrolyvte is mixed in a glass jar,
by first pouring in some water, then
slowly pouring in pure sulphuric acid,
testing  with the hydrometer until 1t
shows a specific gravity of 1.280° B,
Never pour the water into the acid. Afrer
eooling, the electrolyvte is transferred to
the cell: by means of the hydrometer;
enough should be put in to cover com-
pletely the active material in the ele-
ments.

While a large hydrometer can be used
for testing the electrolyte at first, it can-
not be used for testing the cells, as it
would draw off all the solution, even if
the nozzle could be inserted far enough
to reach the liquid. It i3 mnecessary,
therefore, to make a miniature hydrom-
eter, in order to test the cells.

A new eye dropper will serve nicely,
when ftted with a small fleat. Work a
small picce of parafin in the fingers until
soft, then dip it in some lead flings, and
place it in some 1L.270° electrolyte. If it
floats buoyantly, add filings; if it sinks,
shave off some of the leaded wax, and
add a little clean wax. Some electrolvte
with a specific gravity of 1.260° should be
mixed and the float tried in this; it
should just float, and no more, when in
the 1.280% and 1.270" electrolyte, and
sink when placed in the 1.260° liguid.

When the battery is being charged, the
electrolyte should bé tested frequently;
the fAloat will sink rapidly, at first, but, as
the charging is continued, the float will
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become more and more buovant, until,
when the charging is completed, it will
Hoat as it did in the full-strength elee-
trolyte. The charging must be kept up
until the electrolvie in all cells shows the
same speciiic gravity., The little float, it
may be remarked, should be made eubical
or pyramidal in shape, 2o that it will not
close the small opening in the eye-
dropper nozzle, and prevent removal of
the liguid.

The simple rectifier used when charg-
ing from an alternating-current circuit is
shown in Fig. 9. It consists of a tumbler
contamming a satorated solution of horax
in water, a strip of wood, one aluminum
and one lead plate, each %2 by 135 by 3
in., and a eouple of serews. The plates
are suspended in the borax szolution, the
wood strip resting on the tuombler edge,
and connected in series with the battery
and with a 25-watt lamp, as shown in the
wiring diagram. Care must be taken that
the positive terminal of the battery is
connected to the aluminum plate,

To charge from direct-current mains,
no rectifier 18 necessary, the 25-watt
lamp alone heing used. The positive line
from the mains, through the lamp, must
be connected to the positive terminal of
the battery. To find which is the positive
line, add a few drops of sulphuric acid to
a glass of water, and dip the bared ends
of the wires into the water, keeping them
well apart; the wire giving off the fewest
bubbles i= the positive. Another test is
to stick the ends, about 1 in. apart, into
the freshly cut surface of a potato; a green
spot will show around the positive wire,

To protect the stands, if made of wood,
from accidental splashes of acid, they
should be painted with asphaltum paint
ar varnish, and the connectors and ex-
posed joints should be kept well covered
with vaseline, to keep them from becom-
ing corroded with the acid fuomes.

Hinges for Screen and Storm Doors

Where screen doors take the place of
storm doors, and vice versa, the exchange
can be effected in a few moments. wEtE-
out removing the hinges from jamb or
door, as is customary if both doors are
provided with butt hinges of the same
size, fitted with removable pins. The
parts of the hinges on hoth doors must,
of course, be set in perfect alinement with
the corresponding parts of the hinges on
the jamhb of the door. To make the ex-
change, remove the pins from the hinges,
take off the door, replace it with the other

A,

door, and replace the pins. It is adwvis-
able to use three hinges, and they should
be oiled occasionally to prevent rusting,
which would make it impossible to re-
move the pins.

Vinegar Cleans Aluminum Ware

One of the hest and cheapest cleaners
for aluminum ware is ordinary vinegar.
Pour a few ounces of vinegar in each
utensil to be cleaned, then heat, and scour
the surface. This will impart a beautifal
luster to the ware—Mrs. G. E. Hendrick-
son. Argvle, Wis.
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Small Gas Engine in Cold
Weather

About an hour before using my engine,
which drives a washing machine, I place
well-heated soapstones, taken from the
fireless cooker, about the cylinder, taking
care not to touch the wiring in any place
By doing this, the cylinder is thoroughly
warmed so that the motor starts the first
or second time it is turned over. In
homes where soapstones are not avail-
able, flatirons will serve the purpose ver)
satisfactorily.—Mrs. F. D. Burke, Down-

ers Grove, IlL

Eta_rﬁu;

Simple Switch Made from Clothespin

The simple switch shown in the illus-
tration is made from a clothespin, and is
very handy for one who is using tempo-
rary circuits while expenmenting, and
therefore does not desire to purchase
commercial
switches.

To make a

kind, drill a small
hole through each
jaw of the clothes-
pin. Push screws
through these
holes from the in-
side, so that the
heads will be i
contact when th
jaws are closg
e threaded eg.
of the serews are equipped with nuts p.
serve as binding posts. A small ringe
fitted to the other end of the clothespa
as shown, to hold the jaws apart when 1
is desired to keep the switch open. ;
If a number c-F switches are located to-
gether, circuits can be broken very ea@l}r
by clamping the jaws on a strip of mica
that is rastened in a position most con-
venient for this purpose.—~L. B. Robbins,

Harwich, Mass.

A Homemade Banjo

The illustration shows a homemade
banjo that has a shallow tin pan for a
body. Although this instrument is not
intended to compare with manufactured
ones in construction and finish, it has a
good tone quality and volume. A home-
made banjo of this type is within the
means of every amateur musician, as it
can be made for less than a dellar.

The instrument consists of a 10-in. shal-

ewiteh of this
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a loop at the end, and hung over the
broomstick exactly 1 in. from the sus-

BROOMSTICK)

.| +

WMethod of Weighing Accurately without a Scale by

everage Principlea: With the Use of

e
Ueing E:imE.I.t_T.
bjects can be Weighed to the Qunce

a Hule,
pension cord. For a weight on the other
side, an unopened bag of beans, weighing
exactly 1 1b., was used. The graduations
for weighing were read on a rule as indi-
cated, each inch being equal to 1 Ib. and

each g in. equivalent to an ounce—J. V.
Romig, Allentown, Pa.

Binding Posts Made from Spark-Plug
Lt e COEES

mese wia JLEATUW ov WFUMA,

Snappers for Soft Collars

A soft collar can be kept in position
very neatly by sewing small-size snaps to
the underside of the
collar and to the shirt,
as shown in the illus-
tration, care being
taken to get the halves
directly over each
other. This method of
fastening the ends of
the collar 15 preferable
to using a bar pin or
buttons, as the snaps
are invisible, and can be fastened or un-
fastened instantly—Robert Lee Bird,
Roanoke, Va.

%
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strip will be connected to a positive, and
one to a negative plate.

The connectors are now bent as shown
in IFig. 8, and the elements placed in the
tubes; each plate in a cell 18 separated
from the other by a strip cut from stand-
ard separator stock, and the connectors
should keep the elements suspended clear
of the bottom, so that sediment cannot
short-circuit them.

The electrolyte is mixed in a glass jar,
by first pouring in some water, then
slowly pouring in pure sulphuric acid,
testing with the hydrometer until it
shows a specific gravity of 1280° B.
Never pour the water into the acid. After
cooling, the electrolyte iz transferred to
the cells by means of the hydrometer;
enough should be put in to cover com-
pletely the active material in the ele-
ments,

While a large hydrometer can be used
for testing the electrolyte at first, it can-
not be used for testing the cells, as it
would draw off all the solution, even if
the nozzle could be inserted far enough
to reach the liguid. It is necessary,
therefore, to make a miniature hydroms-
eter, in order to test the cells.

A new eye dropper will serve nicely,
when fitted with a small float. Work a
small Fiece of paraffin in the fingers until
soft, then dip it in some lead filings, and
place it in some 1.270° electrolyte. If it
floats buovantly, add filings; if it sinks,
shave off some of the leaded wax, and
add a little clean wax. Some electrolyvte
with a specific gravity of 1.260° should be
mixed and the float tried in this; it
should just float, and no more, when in
the 1.280° and 1.270° electrolyte, and
sink when placed in the 1.260° liquid.

. - afjarged, the
shown in the drawing, A pilece of sheet
copper, 1 n.
square and
about No. 20
ange, is cut
across diago-
nally., The
two triangular
pieces thus
formed are
soldered to the
copper ends of
a hxed grid
condenser, and
also to two
bhrass paper
fasteners, as
shown A
narrow strip of strong paper, dipped in
India ink, or blackened well with a soft

:

]
SHEET COPPER-—=-~------Lus
BRASS PAPER FASTENERS —
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bead pencil, is inserted between the ends
vof the paper fasteners. By pulling more
fof the inked strip between the fasteners,
tthe resistance is increased; by drawing
ithe strip taut, the resistance is decreased.
¢—FEarl B. Forrester, Boston, Mass,

1

: Forcing Thick Liquids from Barrels

¢ To tap molasses, heavy oil, or any thick
Yiquid from a wooden barrel, or such sim-
Jilar large container, drill a small hole in
Ithe top and screw in an inner-tube valve
‘that has been cut off about 2 in, from
‘the tip. Air can then be pumped in with
‘a tire pump, and the liguid forced out by
‘pressure. This method of tapping is of
'special usefulness in the winter when
these liguids are most “sluggish."—Wal-
lace Stanton, Glen Ellyn, Il

Repairing a Bucksaw

When the crosspiece of a bucksaw warps
or breaks, a good way to repair it is to use
two pieces
of %-in. gas
pipe the same
length as
the crosspiece,
Make plugs of
hardwood and
drive them
into the ends
of the pipe,
allowing them

to L

to p!‘ﬂr]E‘L‘.t
th:n about 1 in.
P Drill two

holes near the
center of the
pipes, about 3
- apart, and bolt the pipes together with
ste’ .ahglts, Make two wooden wedges
and drive them betwwen the pipes, to bend
them into the shape of the crosspiece,
then glue the plugs into place in the
frame. The finished crosspiece will never
warp or break.—E. W. Petty, Tillamook,
Oregon.

Long-Handled Trowel for Transplanting

By removing the “working end” from
a common garden trowel and fastening it
to a gpade handle, a tool is obtained with
which a small plant can be taken from
the ground easily and set in another hole
dug with the same implement. The set-
ting out of a large number of plants n
this manner, is no longer a hard, back-
tiring task.
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Painting Fruit Trees to Kill Borers

When borers or other wood-burrowing
insects attack young fruit trees, the ama-
teur orchardist usually sets forth with the
paint can and brush te apply “frst-aid”
treatment. In many instances the trees
die, and the owner attributes the loss to
his failure to attend to them in time.
This may be correct, but the loss may
also be due to the ingredients of the
paint.

Most ready-mixed paints contain dri-
ers of some kind that are injurious to the
trees. The safest apd best mixture for
Eaint’mg trees, and the one recommended

¥ experienced orchardists, is white lead
and raw linseed oil. This mixture is lib-
erally applied to the trunk from a few
inches below the surface of the ground
up to the first branch, the soil being re-
moved to allow the paint to be applied
below the surf;u:e.—é. E. Hendrickson,
Argyle, Wis.

Sash Weight for Double Windows

The troublesome interference of adja-
cent sash weights in double windowskean
be eliminated
by substitut-
ing one heavy
weight for the
smaller ones
and arranging
it in the cas-
ing as shown
in the illus-
tration. Oh-
viously, the
weight should
equal the
combined
weights of the
smaller ones,
A pualley is
one end of the weight, as

attached to
shown, and a single length of sash cord
passed through the pulleys, and attached
to the windows in the usual way.

An Improvised Scale

Finding that he had no scale handy
when selling some chickens to a passing
motorist, an ingenious farmer improvised
one, as shown, with which he was able
to weigh as accurately as is possible with
1 tommon scale, even to the ounce,

e device consisted of a broomstick
balanced on a suspended cord, as shown,

Wo chickens were tied to a cord having
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a loop at the end, and hung over the
broomstick exactly 1 in. from the sus-

R :
Method E{I.de hing Accurately withowt a Scals

by
UI-I.IE verage Principles: With the Use of
a Fule, Objects can be Weighed to the Qunce

pension cord. For a weight on the other
side, an unopened bag of beans, weighing
exactly 1 1b., was used. The graduations
for weighing were read on a rule as indi-
cated, each inch being equal to 1 1b. and
each Ma in. equivalent to an ounce.—J. V.
Romig, Allentown, Pa.

Binding Posts Made from Spark-Plug
Cores

Porcelain cores from old spark plugs
provide neat and inexpensive binding
posts for high-voltage
work, They gje espe-
cially useful for ama-
teurs and those en-
gaged in experimental
work. To mount one
on a panel, as shown
in the illustration, drill
a hole a trifle smaller
than the diameter of
the neck so that the
core can just be forced
through, up to the shoulder, without dan-
ger of splitting the wood; this will insure
a tight fit. Solder the permanent lead, if
there is one, to the end of the electrode,
and nse the other end as any other bind-
ing nost,
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Feed Bins Made from Tin Pails

Discarded lard pails, arranged and
motnted as shown in the illustration, pro-
vide excellent feed containers for the

SEPDOUTE MAILED TO S i
BHELF

4
SLIDES SOLDERED TO PAIL” | pryai oF poos

Tin Pails, Equipped with Sliding Doocrs and Arranged
on B Slop Shelf, Provide Excellent
Feed Bins in the Henhouse
oultry; they keep the feed dry and free
rom dirt, and prevent mice and rats from
getting at it.

A square or rectangular opening 15 cut
in the side of the pail near the bottom, as
shown, and is fitted with a tin sliding
door. The slides are bent and soldered
to the sides of the pail, as indicated in the
detail. Spouts, made from pieces of light
galvanized irom, are bent to the shape
shown, and are tacked to the front edge
of the sloping shelf. The pails are set in
these spouts so that the feed will shide
down the spout and into a receptacle be-
low. Due to the slope, chickens will
never choose the shelf or the tin cans
for a roosting place.

By providing a separaté pail for each
kind of feed, there can be no confusion or
mixing of feeds, if each can is properly
labeled.

Attachment for Sawhorse

Anvone who has had oececazion to use
a bucksaw knows how tiresome it is to
hold one knee or foot on the work to
steady it. With the attachment illustrated,
this necessity is entirely eliminated, and
it is possible for the workman to assume
a much more comfortable position while
sAWINg.

The crutches in which the log rests are

POPULAR MECHANICS

provided with teeth, made by cutting the
heads off long screws, and driving them
into small holes drilled in the crutches,
the points of the screws being uppermost.
The arrangement that forces the log down
onto the teeth consists of a heavy iron
bar, a little shorter than the distance be-
tween the crutches; this is drilled at the
ends, and two rods, threaded on one end
and flattened and drilled at the other, are
passed through the holes, through two
lengths of 2 by 4-in. stuff, and fastened
by nuts on each side.

One of the 2 by 4-in. pieces is extended,
as shown, to form a pedal; the other iz
cut off just in front of the erutch leg, and
i5 joined to the pedal by a erosspiece of
lighter material. Both ih}*—#’s are pivot-
ed on a rod running through the legs.

Chains, long enough to pass around the
largest log to be sawed, are fastened to
the upper ends of the rods, which should
be long enough to reach the middle of the
log; the other ends of the chains are pro-
vided with hooks, which can be slipped
through holes drilled in flat-iron straps
bolted around the front legs.

In use, a log-is placed in position, the
chajgs are thrown over, the pedal de-
pre®®ed, and the chains hooked. The
workman can then stand comfortably,
with both feet on the ground, to use the

SRt .

]
WEIGHT BARS

Attachment for Bucksaw Horse That Holds the Logs
Steady, Allowing th: Sa te Amume a
Em.l'wuhh Positon e Sawing

saw. When one length has been sawed
off, the pedal is depressed, and the log
dragged forward for another cut—H.
Wehster, Spear Hill, Manitoba.

{[By wiring the taillight to a separate
switch, the headlights can be turmed out,
and the taillight kept burning, when
parking the autg, head to the eurh or at
an angle, thus aveiding waste of batter)
current.
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COMBIHATION POOL

AND LIBRARY TABLE

B:y' J.E.Holatrom

ASM&LL pool and billiard table in the
home affords pleasure and recreation
for youngsters and grown-ups alike. In
the average home, where floor space is
rather limited, a combination pool and
library table is, of course, preferable to
separate tables, but the price charged for
such is, for the average man, prohibitive,
Where the library is provided with a
large table, 1t may be converted into a
combination table; this can usually be
done without spoiling the appearance of
the table in any way, by anyone who has

2. Before fastening this top, however,
the corners were sawed off, the triangu-
lar space left at each corner serving as
a pocket; the pockets measured about 4
in. on each side. After the top was at-
tached, it was covered with green billiard
cloth, drawn tightly over the surface and
tacked on the edges.

Oak strips, 1 by 2 in. in size, were then
rabbeted and screwed to the ecdges, so
that they projected about 1 in. above the
top. Fig. 5 shows the method of attach-
ing these strips. Before driving in the

CLOTHSCOVERED RU E||':-1E"|

~RALUBBER

I-'.
o -CLOTH

u Left: Table with 1] Top in Place, Used Libeary Table. Lower Left: In Use as Pool or Billinrd
P e i Yoo T o B, o o Ly

ving Library-Table Top, Lower

a slight aecquaintance with carpenters’
tools and their use. The photographs
show a table of this kind as converted
by the writer, all of the work being done
in one Saturday afternoon.

The fine quarter-sawed oak top was
first of all removed, and another top,
slightly smaller in size, fastened in place.
The edges of this top were cut even with
the outer sides of the table legs, and it
was made of good hardwood, 1 in. thick,
secured to the frame and legs with wood
screws; the holes for these are counter-
sunk, and the screws driven in until flush
with the surface, as shown in Figs. 1 and

Center and Right: Constructiomal Details

screws, holes were drilled for them, to
prevent splitting the wood, and, after
assembling, the corners were bound with
sheet copper to strengthen them,

A ruh]:rer atrip, about 2 in. wide, and
about 14 in. thick, was used instead of
regular pool-table cushion-rubber, which
could not be obtained easily. The rub-
ber strip was tacked on as shown in Fig.
5, the inner portion of the wooden strip
heing rabbeted with a plane so that the
rubber was flush with the surface of the
wood, However, if one does not wish to
go to this trouble, a wider strip of rubber
might be used, and extended over the

G4T
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strip to the outer edge. A strip of the
billiard-table cloth was then glued and
tacked over the edge, as shown in Figs.
4 and 5, and drawn tightly down so that
the rubber was slightly curved, in order
that the balls would rebound readily from
it, The other edge of the cloth strip was
fastened between the wooden strips and
the table top. The table was then ready
for use, and these improvised cushions
have proved very satisfactory.

Instead of having pockets 1 in. deep
a5 was the case with the table shown in
the photographs, it would be better to
provide regular leather or canvas pockets,
about 4 in. deep, if the construction of
the table permits. It is also advisable,
with the shallow pockets, to provide stop
cushions in the corners behind the pock-
ets; for this purpose strips of leather or
canvas, sewn into the shape of long, nar-
row bags, flled with sand, and thumb-
tacked to the edge strips, may be used.
In order that billiards may be played as

MECHANICS

well as pool, it 15 necessary to make the
pockets Hush with the top, and to provide
the corners with rubber cushions as on
the sides; the triangular corners, sawed
off the top, were utilized, in this case, to
fill in the spaces, being covered with
cloth as shown in Fig. 3, and provided
with strips to carry the rubber cushions.
However, the exact make-up of the cor-
ners must be left to the discretion of the
builder, as it depends, to a great extent,
upon the construction of the table,

The original table top fits nicely over
the top that is used for playing, and its
weight is sufficient to keep it in position.
As a pool table thus made is smaller than
the regular-size pool or billiard table,
smaller cues and balls are used. The oak
strip is smoothed down with sandpaper
on the outside, and is stained and finished
to match the rest of the tahle. The balls,
cues, and bridge may be left in place on
the lower top when the original one is
replaced.

Terminals for Flashlight Batteries

Flashlight batteries are very often used
for other purposes than that for which
they are intended, owing to their con-
venient size. It is, however, not an easy
matter to connect them properly without
the danger of loose contacts or short
circuits, unless a special attachment is used,

A simple con-
nector, that elimi-
nates the above-
mentioned trou-
bles, can be made
from material that
is easily obtainable
and requires but a
few moments®
work to assemble,
All that is neces-
sary is a wide rub-
ber band, which
mayv be a piece of
inner tube, and
two binding posts, equipped with nuts,
Two small holes are punched in the rub-
ber band directly opposite each other, as
indicated. The binding posts are pushed
through the holes and are tightened down
with the flat locknuts, The band is then
drawn over the battery so that one con-
tact touches the brass tip or the positive
pole, and the other contact touches the
bottom or negative pole of the cell. Wires
are attached to the binding posts as wsual.
—(eo. E. Perkins, South Bound Brook,
New Jersey.
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Emergency Auto Fuses

While out duck hunting, the fuses that
controlled the automobile lights were
burned out. Being 30 miles from the
nearest garage, and not having any kind
of fuse wire on hand, the tinfoil of a cig-
arette package was rolled into the shape
of a fuse, and substituted. It was found
to work satisfactorily, and was used until
a new fuse of the proper size could he

rocured,—Louis A, Portland, Miami,
“lorida.

Backs for Torn Leaflets

Paper leaflets, such as three or four-
leaf catalogs, sheet music, and the like,
that usuwally tear along the fold, can be
mended by providing
gummed -tape hinges,
cut as indicated. The
tape i3 cut to a length
equal to that of the
back, folded length-
wise in the center and
then eut with scissors,
as indicated, so that
several tongues are
formed. The body por-
tion of the hinge 1=
gummed to the outside
cover pages, but the tongues are turned to
the inside between the covers. To these
tongues the inner leaves can then be
stuck, a proper number of tongues being,
of course, provided.
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Eﬂ;ﬂr Screen for the Fireplace

An unscreened open fAreplace is very
dangerous where there are small children.
Moreover, where wood is used as fuel,
another source of danger is present, as
sparks and embers are likely to be thrown
out upon the carpet, igniting or damag-
ing it.

To pguard apainst these dangers, a
screen should be provided. A homemade
screen, that is just as good as a purchased
one, can be
made from
two ordinary
metal window
gcreens of the
adjustable
type. One of
the screens is
taken apart,
and the two
parts are
hinged to the
e #>1= other screen,
A e e - 4. as shown in
wiNpow sceiems' “winoes the illustra-

tion. Hooks
are provided on the ends, to engage with
screweyes, driven into wooden plugs set
in the mortar between the bricks of the
fireplace,. The hooks and eyes keep the
screen from falling, or from being pushed
over accidentally, When the screen is
placed in position, it is impossible for
small children to get near the fire. As
the width of the center screen can be
varied, the fire screen thus made will fit
any fireplace of ordinary size—F. E.
Leitch, Brooklyn, N. Y.

FHOOK AND EYE
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Nonfreezing Sill Cock

':'l'dina.r}' sill cocks, or faucets, cannot
be used outdoors in cold weather because
the water fireezes in
them very easily. This
trouble may be entire-
Iy eliminated by fitting
a valve or cock in the
]:-i_pt at a point inside
of the building, sev-
eral feet from the wall,
The valve iz ftted in
the line with two short
nipples and two 45°
. elbows, as shown in
the illustration. A rod is fastened to the
valve handle and extends through the
wall 50 that the valve can be operated
from the outside. The sill enck previous-
ly used should be replaced with ah elbow.
—E. T. Gunderson, Humbaoldt, Ta.

Additional Saddle Springs for Motorcycle

Army dispatch riders on motorcyeles
were provided with wide leather belts to
offset some of the back-breaking discom-
forts of riding .
fast over
rough roads.
In order to
obtain similar
comfort with-
out resorting
to the use of
such a girdle,
a Virginian
altered the
saddle of his
motorcyvcle as
indicated in
the illustra-
tion.

The leather =
seat was removed and six long coil
springs, similar to sereen-door springs, but
heavier, were substituted for the solid
brace bars that connect the front pommel
spring to the crossbar of the rear coil
springs. The seat was then lashed to
these long springs by means of rawhide
or leather thongs. This made a very com-
fortable seat,

r ﬁ‘fﬂ-—ﬂ!ﬂﬂ FRAME

SADDLE LASHED
muﬁa wWITH
LS

A Window-Washing Platform

The simple platiorm illustrated, which
can be constructed by anyone, proves of
considerable assistance in washing the
outside of
windows, a
task that is
usually  diffi-
cult to per-
form and is
accompanied
by more or
less danger,
especially
above the first
floor of a
building,

The plat-
form is quite
safe and may
be made to fit
any window sill. The brace that rests
against the outside of the building bears
most of the weight and therefore leaves
but a slight strain on the inside fastening,
which should ft snugly under the sill.
The parts should be fastened together
with wood serews, for the greatest sceur-
ity consistent with rough construction.—
Roy D, Hudson, Marion, Ind.

9
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Novel Oil-Heater Installation

When an extra room is added to an old
house, it is often found difficult to heat it
The illustra-

from the existing furnace.

Congiderable Floor %{;ﬁ; is Baved Artanging an Ol
Heater under the in a Suitable Container. A
Hole is Cut in the Floor and Fiited with a Register
tion shows how an oil heater has been
arranged to heat such a room. The heater
is placed in a discarded flour c¢an, sus-
pended between two floor joists as shown,
A circular hole, cut in the floor directly
above the heater, is fitted with a register
that can be removed to lower the heater
into the can. To furnish draft, a num-
ber of 1-in. holes are punched in the flour
can, near the bottom, or if desired, a sin-
gle pipe for outside air, arranged as

shown, can be used.

Sash Weights for Attic Windows

In old houses, attic windows are nsually
not provided with sash weights, which
makes it necessary to use a prop to keep
them open. It is of great convenience,
and only takes a few moments' work, to
provide a perma-
nent sash weight,
so that the win-
dow can be opened
as far as desired
or lowered with
little effort. The
pulleys and weight
are articles that
can usually be
found in the “junk
box,” and there-
fore the cost of
the arrangement is
practically neghg-
ble. A screweye
15 driven into the
center of the lower sash, and the pulleys
are fastened to the casing at the points

POPULAR MECHANICS
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indicated. A length of sash cord, or
clothesline, is brought through the pul-
leys and is tied to the screweye and
weight, as shown. The weight must, of
course, be just as heavy as the sash, in
order to counterbalance it properly. Al-
though the weight is not concealed, it is
entirely out of the way.

Handy Reversing Switch

The illustration shows a simple switch
that can be used to reverse the direction
of the flow of current through an electri-
cal device, where the reversal 15 only
momentary, It can be readily made from
sheet brass, 14 in. wide and %2 in. thick.
The exact dimensions make little differ-
ence, so any available material can be
used in the construction. The construc-
tion of the switch is obvious from the
drawing. The
key knohs
may he short
pieces of
doweling, at-
tached by
means of flat-
head screws,
Common dry-
cell terminals
and nuts are
soldered on
each key lever
and contaet
strip.

The current supply must be connected
to the contact bars and not to the key
levers; otherwise a short circuit will re-
sult. A moment's study of the diagram
will make clear the principle of opera-
tion. When a key is depressed, current
enters at the bridging bar, lows over one
of the keys to the apparatus in use, and
then back again over the other key and
lower bar to the battery or generator, as
long as the key is ]1:1? down in contact
with the lower bar, By pressing the other
key down and allowing the hrst one to
rise against the bridge, the current will be
reversed,

Dimming Socket Regulates Fan

Many small electric fans are not
equipped with a speed-regulating switch,
but it has been found that the speed can
be readily controlled by screwing the
fan plug into an ordinary dimming socket,
such as used for bedroom lights. In this
way it is possible to operate the fan at
five different speeds.
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Auto Wheel as Brush Screen for Culvert

An old auto wheel of the clincher type,
with all but three of the spokes removed,
makes an excellent brush guard in the
upper end of a small farm culvert,

The wheel 15 set in the form when the
culvert is made, and the concrete poured
in the nsual way. It has been found that
the spokes are strong enough to with-
stand the impact of pieces of wood large
enough for stovewood, and will prevent
these from passing into the culvert and
clogging it, while allowing small pieces
to pass through.

Homemade Radio Dials

The neat homemade radio dials shown
in the illustration, although perhaps not
gquite as durable as manufactured ones,
are just as serviceable, and quite handy
when commercial ones are not readily
procurable.

Cut out the face of a dial, printed full-
size im an advertisement, or cut a circular
piece of thin glazed paper about 21; in.
in diameter, and graduate it mneatly.
Mount this on a piece of cardboard with
grlue., Remove the emulsion from an old
photo film, with hot water, to make it
transparent. Glue this film over the dial
face, and a piece of black photo paper
on the back side of the dial. Place the
dial under pressure while drying, so that
it will not warp. After the glue is dry,
trim the edges, and give the black photo

«~ FMGCTURE DAL [T
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Badic Disls That can be Resdily Made of Bcrap
Material and Are Just as Serviceable
as the Pur sed Ones

Paper on the back of the dial two applica-
tions of shellac, to protect it from mois-
ture. Drill a hole through the center of
the dial, the same size as the hole in the
knob, and glue the knob to the dial. The
knobs can be purchased at a very small
cost, or can be taken from discarded pot
lids.—Walter Chas. Mitchell, Jersey City,
New Jersey.

Gal
Rolling Pin for Pie Crust

The rolling pin illustrated has been
found by a Wisconsin baker to be very
convenient for rolling out dough to the

A Eollin

Pin, Made with a Shoulder on BEach Knd,
Is of Considerable Assistance in Eolling Doogh
o the Proper Thickness for Pie Crust
proper thickness for pie crust. The pin

is made with a shoulder at each end, and
logse handles, running on pins driven into
holes drilled 1n the body. It requires only
a few minutes’ work on a lathe to turn a
pin of this type, and if desired, the han-
dles may be turned solid with the body.
The difference between the radii of the
shoulders and body 15 equal to the de-
sired thickness of the erust.

Temporary Repair for Broken Gasoline
Pipe

To effect a temporary repair on a
broken gasoline pipe, the motorist gener-
ally attempts to tape it. This method is
not very effectual, however, as the gaso-
line soon dissolves the adhesive in the
tape. A much better repair can be made
by using the stem of the oilean,

Remove the stem and force the taper-
ing end into one part of the broken pipe;
then push the other part of the pipe into
the large end of the stem. As the stem
tapers, a tight fit will result. The ar-
rangement can he held together securely
with tape. A repair thus made will serve
well until the pipe can be soldered or re-
placed.—Glenn Baker, Pomona, Calif.
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Simple Differential Hoist

The owner of a private garage seldom

uses a hoist often enough to justify the
purchase of

one, although,
when he does
need it, he
usually needs
it badly. The
conversion of
an old aunto
wheel into a
hoist, as
shown, i an
inexpensive
solution of the
problem.

A clincher
type of wheel
15 used, and a
length of sash
cord is wound
around the rim. A section of pipe, one
end riveted to the hub and the other end
fitted with a flange and bushing, forms
the winding drum, and a strong rope,
fastened to one of the wheel spokes, and
wound around the drom, 15 used as the
lifting rope. The support for the hoist 15
made of pipe and fAttings attached to the
roof beams of the garage. The hoist thus
improvised has ample lifting capacity,
making it easy to hoist one end of a car.

T v e W e s
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An Inner Storm Window

The illustration shows a removable
inner storm window that has been tound
to be very effective
as an insulatoer
against eold. It is
apecially useful to
those whao live in
the open country,
where houses are
exposed to the full
blast of the wind.

The window is
made of wall-
board. The length
is 1§ in. less than
the inside height
of the window
casing; the width,
however, 15 about
14 in, greater than
) the inside width
of the casing, so that the board must be
sprung a little to fit it into the opening;
it will be found to fit irmly against the
casing when released. A laver of felt is
tacked around the edges of the board, to

—r
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prevent marring the casing. Two drawer
pulls should be provided on the walk
board near the edges, as shown; they are
attached by screws driven through the
wallboard into wooden cleats placed
lengthwise on the other side, as indicated
by the dotted lines.

Making Pistons for Model Engines

To minimize the amount of work re-
quired in the building of model gas
engines, when using brass tubing for the
cylinders, it is an excellent idea to cast
babbitt pistons right in the tubing.

A wooden
core piece of

| ) e GROCVES
dry white pine i

iz turned to '

the shape WRISTRIN it
shown, and

carved out for _l:.ﬂE'II'HIIJEIIg:gH
the wristpin

bearings. The
larger end of
the wood core
i5 made a tight
fit in the tube,
The tube
wall 15 well
smeared with
white lead be-
fore pouring
the babbitt,
and the metal should not be too hot when
it 15 poured. When cool, the piston and
core can be pushed out of the brass tube,
and the core can then be remosed from
the piston without difficulty, The wrist-
pin holes are then laid out and drilled.

For small engines, rings are not essen-
tial, but grooves, turned in the pistons as
shown, will greatly increase the compres-
sion, and act as a very good substitute
for rings. Babbitt and brass work well
together.

Tongs for Handling Plant Seedlings

Being unable to obtain, at the stores,
such a thing as long wooden tongs for
garden use in putting small flower or
vegetable seedlings into the holes made
for them, a pair was made by fastening
two wooden strips to the handles of a
spring clothespin, A little piece of wood
was frst glued between the jaws of the
pin to prevent them from closing entirely
and pinching the plant. For aster seed-
lings, or any such small plants, the device
worked very nicely—A. K. Hinkley,
Rowley, Mass.
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f'hutngmph:,r through a Field Glass

A “hiker's" equipment usually includes
both feld glass and camera, the use of
cach offering its own particular delights,
with the difference that

653

long as ordinarily. It will be found hest
to use the tripod to steady the camera.
Instead of using the camera finder, look
directly through the barrel of the field
glass, not in front of the camera lens,

the camera records what
it sees, but the feld glass
does not. Many people
are not aware of the fact
that the two can be used
in conjunction as a pow-
erful telephotographic de-
vice, with which distant
scenes can be photo-
graphed greatly enlarged.

The upper and lower
left-hand photos show
views taken with an un-
aided camera. The cor-
responding right-hand
photos were taken by
carefully holding the fo-
cused field glass in front
of the camera while the
exposure was being
made.

The adjustments of
both camera and feld
glass are simple. Set the
focusing device on the
camera to read 100 ft.
Remove the plates from
the camera and put the
ground glass into posi-
tion. In the ecase of a film camera, take
off the back of the camera before insert-
ing the Alm and stretch a strip of waxed
paper or tracing cloth in the position
usnally occupied by the film; the waxed
paper serves as a ground glass. Open the
camera shutter and direct the camera
toward the distant wview; this will be
sharply focused on the ground glass as
the camera is set for the “universal” range
bevond 100 ft. Now hold one harrel of
the field plass tightly against the camera
lens. Maintaining this position, adjust
the feld glass until the desired spot of
the distant view is brought into proper
focus on the ground glass. To make a
permanent record of this adjustment,
geratech a mark on the draw tube of the
field glass. These operations once care-
fully carried out need never he repeated.

In making a telephotograph at any
time afterward, simply set the camera to
focus at 100 ft. Seét the field glass to the
scralch on the draw tube., and hold 1t
firmly in position against the camera lens.
Point the combination toward the subject
to be photographed, and make the expo-
sure as usual, but two or three times as

Indicate the

Photographing through a Field (lass: The Circles in the Lefi-Hand Photos

pots Photographed, and the Right-Hand Photos

Show the Same Spois F—nll!lﬂi on the WNegative

which can he done easily unless the cam-
era i85 a4 large one. In sighting through
the glass, the eye may have to be held
several inches behind the lens, due to in-
terference of the photographer’s head with
the housing of the camera.

A photograph taken in this manner
cannot, of course, he expected to have a
larger view than can be seen while look-
ing through the glass. The light entering
the camera through the field glass will be
confined to a eircular area on the plate or
film as shown.

Removing Varnish from New Plowshares

When new plowshares, shavels, spades,
ete., leave the factory, they are covered
with a waterproof varnish that is usually
difficult to remove, A solvent that will
quickly remove it can bhe made by mix-
ing one tahlespoonful of concentrated lye
in one quart of water. The best method
of applying this is by means of an old
broom, as brushes are ruined by the lye:
and as the solution is injurious to the
skin, rags should not be used unless tied
on the end of a long stick.



A Three-Fold Garage Door

The illustration shows how three or-
dinary single doors are converted into a
triple-folding door for the garage.

This
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door iz superior to the conventional
swinging garage doors in places where
space is limited, and it can, if necezsary,
be hung inside the garage so that there
will be no possibility of snow or ice inter-
tering with its opening or closing.

The doors are hinged to cach other
with butt hinges, and the edge of one
door is hinged to the door jamh., An iron
track, made of 2 by 1i-in, material, is at-
tached over the doors, as indicated, and a
grooved swivel pulley, fastened to the
edge of the eenter door, runs on the track.
The pulley iz an ordinary sash pulley,
fitted with a round-iron hanger that swiv-
els in a sheet-iron strap. An advantage
of this type is that the doors will not
close of themselves as is so often the case
with swinging garage doors.

Cleaning Radiators

Choked and corroded radiators are
often the canse of poor cirenlation, with
the inevitable result of overheating the
engine, An excellent and cheap eleaner
was recently discovered by a Marvland
farmer, who had experienced considerable
heating trouble with one of his tractors,
Instead of using a small quantity of muri-
atic acid, which does the work well hut
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was not available at the time, a substitute
acid, consisting of eider vinegar, was used
with as good results. The vinegar was
left in the radiator for about 15 minutes
and then drained out. It was surprising
to note the effect of the vinegar on the
scale; a thick brownish liguid, flled with
scale and rust, poured out of the radiator
cock., Clear water was used afterward to
flush out the radiator.

Greasing Automobile Fan

The fan on a light automobile is greased
by removing a plug and filling the fan
hub with grease. Very little pressure can
be applied with an ordinary grease gun,
however, before the grease backs ont,

Any of the grease cups on the steering
column or rear axle can be removed
and screwed in to take the place of
the plug, when it is desired to fill the fan.

Flying Toy Needs No String

An ordinary flving toy, made from a
spool and a piece of tin, was found un-
satisfactory, due to the entanglement of
the string that was used to operate it. A
fiving toy. of similar nature, but dispens-
ing with the string, was devised to over-
come the difficulty, and was found to
work equally well.

A piece of heavy wire is bent to the
shape indicated. The flanges of two ordi-
nary thread
spools are FLAMGES
trimmed off, SV AWAvecom=in
and two small
nails. with the
heads clipped
off, are driven
into the end
of one of the
spools to hold

the “propel-
ler.” The pro-
peller i1s cut

from a piece
of light tin
and twisted as
indicated, like the blades of a fan. A thin
lath iz ¢ut down as shown, and a stout
rubber hand is stretched over the blade
portion,

To operate, place the spools and pro-
peller in place, insert the rubber-covered
hlade hetween the spools, and pull it out
quickly. The friction of the rubber band
against the spools will cause them to ro-
tate quickly, and the propeller will rise
into the air,




PRIZE OFFERS Anp

ANNOUNCEMENTS

CLOSING DATE FOR PULITZIER PRIZES
FEBRUARY FIRST, NEXT YEAR

Columbia University, under the will of the late
Joseph  Politzer, will again aw numerods  prizes
amd ul:mlln}llpl, the majority for excellence in jour-
nalistic or literary work, Inclwded among . the an-
nual prizes 3 an award of $1.0040 for the best Amer-
iran mowvel e wear. $£2,000 for lht Inest k o
the history of the United States, and $1.000 for the
htrthﬂ:nlume verse published by an American
ann '

In the newspaper field are included prizes for the
best editorial, for the best example a repoater's
work, {or the best history of service rendered to the
|1'|.|.'h-lu: by the American press, for the (= T
toon  published during the preceding year. Twoe
traveling g.l:hnln.rﬂu[u are also p‘l.'l:ll'l'ldﬂl ome to the
stisdent of music in America deserving of an
opportunity to study abroad :nd the other to the
art student in America considered most promising,

Mominations of candidates must be made in writ-
ing before Feb. 1, 1924, on 1al I|:|r|:|1.=| 'lrhlr_h miay
he ohtained by addressing IE of Colum-
bia Umiversity, Wew York City.

LUMBEE ASSOCIATION SEEEKS IMPROVED
METHOD OF MANUFACTURING

Far the best method, newest machine, or device,
wlich will in application result in the greatest sav-
ing of f{ime, labor, or expense in the lumber-manuw-
facturin mdl.mtr:r. the Wational Laumber Manufac-
tirers Assocetion will a.'.unl fourr prizes ranging from
21,000 to 330, AY suggesions most reach the Tech-
rncal and Hesearch Department of the associntioon,
International Buoilding, Washington, 1. C,, helore
March 13, 1923, i )

single prize for a simdlar f[ poae, |.'r.|.'.r¢n i
1922, wa=z won by William H. ason, of Laurel,
l_llu., 'l'I1.:_1- develo a new method for I.'h: extrac-
tion of pitch amd its by-products from pine, The
process was  installed in  severn large mills, and
proved quite successful,

AERMLESS PHYSICIAN, MARTYE TOD X-RAY,
I8 HONORED FORE HEROISM

The wse of hoth arms lost throo Elh ]'ﬂrl nE wark
under_the Xeray, D, Charles Vaillant, the
fust Frenech physicians to devore himzeli o th! sty
and development of Roemigenology for the hencfit of
mankiod, was recently accorded the “eraval™ of the
French Legion Homor, the Carnegie heros medal,
and the d medal of the city of 'F'n.r.i:l. in recogmition
of his sacrifice in the cauvse of science, DNoth the
cravat and the ety of Pards medsl arg rarely con-
ferred on any but the head of a state, or a diplomat.
 The doctor lost the little finger of his right hamd
m 1910, at which time he was told that if he per.
sisted in his work, he was in damger of bosing his
whole hand. He kept en, nevertheless, and as a con-
sequence lost one finger, then another, uniil his whole
right hand was gone: then the fingers of his left, aml
finally the whole right arm to the shoulder, and the
lefe nearly to the e

MORE HUMANE SLAUGHTERING DEVICES
S0UGHT BY AMERICAN BOCIETY

That cattle and other animals may be slaughiersd
with the least ikle soffering, the American So-
'ﬂﬂrl for the ntion Cruelty o Animals s
offering & prize of $10,000 for & new device or ap-
varktus which will best accomgplish this end,

A secomd prize of $5.000 is te be givem by the
"Z'l'l'!l:l' for a mew method which will decrease or en-
titely eliminate the suffering invelved in treating and
SCTITingE I:I1|_~ animals rln;rr ta the wse of the knie, as
Practeced in ulauul-ntﬂ'u r the Jewish market.

Circulars, a:mm: ful pnrtn:ul:l.r: u[ the competi-

tioss, which close April 30, this may he
b -I'I‘Hftumg the society at 50 .l|:|:|=-u|1. Ave., New
ark Elt,

AMERICAN INSTITUTE OF CHEMISTRY
FOUNDED IN NEW YORK CITY

An American organizalion similar $o the Tnstitate
of Chemistry of Great HBritain, and the Canadian Insti-
tute of Chemizstry, was {oundel, recently, at n meet.
ing of WNew York chemistg, It is to be called the
American Institute of Chemisiry, amnd will enroll only
thoss among the nation’s th-rmicﬂ]].- tramed men who
i measure op 0 certain requirements o eduacation
and experience.  With this qualification for member-
ship, the institute will endeavor to perform for the
chemist the same servies as the American Bar Asao-
ciation for the lawyer.

FOUR-YEAR UNIVERSITY SCHOLARSHIP
FOR BEST ESS5AY ON HIGHWAYS

A foor-year university scholarship, 1l.1uv:d mt not
less than 54,000, or 51,000 anmuaall iz te be given
b}' the Htghw.ly Eduwcation Hoard Err the best essay
writien by & high-school stwdent on “The Tnfuchce
of Highway Tr.m-purt upon the Religious Life of My
Community.” All stodents of high-school  grade,
whether in 'p-1.||:||i1:. private, or parcchial schools, are
eligildle te com . Esmays are not o cxceed TOH0
words in length and are to be submitied to the
proper gchool authorities not later than May 1, this
FEAr,

BUREAU OF STANDARDS HAS VACANCIES
FOR CHEMISTS AND PHYSICIETS

Vacancies for a lnboratory um:l.unl:
|u11mr EnEineer ; jumnr physicist ; junior technologist,
nd junicr :m].: first and sec grades, have ope-
in the amization of the Bureau of Standards
and will he :T;d. from among those -:.|.L1i|1f_'|lmj 1k
examipnations to be held in the pear fofure,
Poszitions with the government as labesatorian, and
as struciural engineer and drafisman, are also open,
Those contemplating taking any these cxamina-
tions should write the Civil Service mistion, at
Washingron, I C., for Form 13112, stating in the
ﬁnmdt fetter, just what examination is being consid-
ered.

genior ade;

WAR NURSES AND EX-SERVICE MEN
TO RECEIVE SCHOLARBHIPS

Women who served in the nurse corps of the arm
ar navy are to receive 30 universty and eollege sch
nrships, and ex-service men 230, acconding to the p'n:l-
vigions of the will of the 11|:E' Verne MNoyves of
Chicagn, Tweniy of the scholarships for the nurses
are allotted to the Teachers College of Columbia Uni-
veraity, New York: five to the George Peabaody Col-
Le E:ur Teachers, h:l.sl:lﬂlle Tenn., and five to the
Lrniversity of l."n_:EnrnLn Efr’l-r.zl:].. t':

The 1921-24 -.u;'hnl'.aﬂhlpn for ex-service men  are
distributed among 22 universitics and colleges. Morth-

western 'i.:n.wer-u'l:r Ev:n!-Ll.'lt'l I, has heen provi dexd
with 100, the Lewis Institute of Eh!ﬂdﬂ‘ﬁ : n!hﬂ'
al'lntmmtu include Amherst, [llinois o]l

Applications should he m:.ll!: to the eollege ﬂ|1'nf'l

CONTESTE PREVIOQUSLY ANNOUNCED

Medals, Diplomas, and Money Awards: Announced
August issue, 1%21; awands o e-rad by the FII-TIIHIII
Tnstitiie. The Franklin medal is for workers in iech-
nology: the Eliot-Cresson is for ongioal ressarch
work and invention: the Howard N, Potts is for im-
portant dfv:lnpm-rnl. of previous discoverics and inven.
1|m|i.,. Each award consisis a goald al with a

lofaa,  There are ales 5 gilver r|1ﬂ'|.:|.'| and a Cer-

cate of Merit awarded for meritorious discoveries,
:ur] cash premiuma for cerlain work in optics

One Million Franca for Best Motor: Announced
Junuasy  dssue, 192F: closes June 1, 19235 adlidress,
ero Club of Francs, Paris, )

Research The a Woman: Prize $1,000; an-

nouneed Octoher issue, 1921 awardesdl amaually; ad.
deess, T, Lillian Welsh, Goucher Collegs, Baltimore,
Maryland.

When answering prize offers please menlion Popolar Mechanics Magazine

GG



il

Annoal Commercial Airplane Contest for “Tialy's
Great Tmp]:g": Anpounced July issoe, 19227 ad.
dress, Aero Llub of Tiwaly,

Best Treatise ing Imrmortality: Prize $1.000:
announced Jamgary isswe, 1923; closes Dec, 1, 19323

add:’u-lr Contest Editor, 2 West 47ih Street, New
Yaork City.
Awards to Further Science of Electricit Medals

and prizes, amoantng n all to about 200,000 ; an-
nounced February iesoe, 19225 For particulars address
tieneral Eleciric Company, Schencctady, K. Y

For Best Paper on Technical Phase of Aeronautics:
Prize £125 3 closes  March 31 of each year: announ

February issue, 1923; address. Hoval Aeronauotical
?-_Mirl:rdnf England, ¥ Albemarle 5t., London, W, 1,
“nglmnd,

For Best Work by American Chemist: An anmual
award of $23000; announced Febroary izsoe, 1923
pddress the Allied Chemical and Dye Corporation,
New York City,

Articles on Chemistry: Prizes $50 amd $25; an-
potanced  lanuary 1asue, ]“.i' 1;: clases May 1, 1923:
address, Secretary, Canadian 1]ﬂllll1ﬂf of E'.I'l.-rmml:r:n

Toronio, nt.
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Names for Great Lakea Steamers: Twoa prizes of
E8V each: announced Febrsary fssue, 19231: sugpgested
names must reach the company before the openi
of navigation scason i 1924 address ithe Detrodr &
Cleveland Navigatwon Company, Detrost, Mich.

For Best Siodies in the Economic Field: Four
prizes from $1000 o $300; snnounced March jssoe,
1921 closes Fune 1, 1923 address, Prol. J. Laughlin,
Lniversity of Chicago.

Literary Contest by the New Pearson's Magazine:
Mine prizes toraling $1.500; anpouncsd March issue,
1923 closes Max 1, 19233,

T:l.'l'rl]ina; Scholarships: Twenty, tn he given hy
the Amencan Scandinavian Foundation; aopounced
March issue, 1955 pddpess applications 16 Secretary,
EFF}T. 451k 51, New York City, before March 15,
1920,

Metogrboat Race, Miami Beach, Fia.. to Havana,
Cuba: TPrizes $10,000; aanounead March issoe, 1923,
Write Miami Chamber of Commerce.

Ell:ﬁ on Economic Sabject: FPrieeg $1.50: an-
noun March Eapme, 1%213; address the  Simomds
Economic Prize Contest, 470 Xain St., Fiichburg,
Mazsachusedts,

CRFTRIRET, BEONL & AINEEET

BIRD'5-EYE PICTURE OF PARACHUTE JUMP PRESENTS UNUSUAL VIEW
II'I this unusual picture of a parachute jump, made at Ormond Beach, Fla., the pu—uhutu appears like a huge
m

ushroom poking b the surf.
fallen into the ocean, the wind real
the crowd who came to get a thri

3,000 feet in the afr,

its head throug

Although
carried him safely to land, The avtomobiles lined wop
. lock like so0 many bugs to the eye of the camers, I'th wis in an airplans

it looks as though the parachute jumper

had
plong the beach amd

IH accordance with the editorial policy of this magaszine never to um:rr. :n setion in any form

for what appears in cor reading pages, and
to omit the mame of the maker or the

ales to avoird all
seller of any article d e,
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h.lpl: oft fle and will be furnished free, by addressing Bureau of Imformation, Pepular Mechanics Mags-

mine, Chicage. [ Editor. J




