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Well, we suppose you'd better
GET THAT BOYTO WRITE
right away for this very special

he i fonally £
Vol. 42 & reabeieiLine fuston
“Good Bungalows for Good Birds”

It is a wonderful compilation of bird lore
and bird information. BIG DOUBLE SUP-
PLEMENT WITH 20 BEAUTIFUL and
CORRECT DESIGNS—all specially made
by artists who know birds. (Not one is like
the other good designs in bird house cata-
Ings.) Also in this volume you'll find

20 FULL WORKING PLANS

with complete specifications. And ALSO
EXTRA ART SUPPLEMENT, 12 x 29
inches, in FIVE COLORS with a total of

3 PORTRAITS OF AUDUBON

SUITABLEFOR FRAMING, one arepro-
duction in colors of a rare old steel engrav-
ing, also photograph of his home. ALSO

5 BIRDS in NATURAL COLORS

and 180 correct pen portraits of other birds

“Your Cyprosa Volame 42 ks ona r.|! tha moct nnmplr.m
mad aotheatic books on this subject 1 heve ever sesn”
Thl.m rrw-unll:r wrabe & b 1:-Ir-.1 I-:'.er who has read m'ﬂ'l:h

You w1.11 be ﬂ‘-tDl‘lﬁhEd nml delighted with
the variety of the contents of Vol. 42. And
it is FREE. Send your name, Today is best.
= SOUTHERN CYPRESS MFRS' ASSN.

1218 Perdida Building, New Orleans, La., orf
s 1219 Heard Nat'l Bank Bldg., Jacksonville, Fla.
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Auto-Bandit Chaser for Denver
By E. C MacrMECHEN

ITH the widespread use of the auto-

mobile the motor bandit has come
into existence as the modern successor of
the old-time knight of the road. The
auto bandit is the most daring, ingenious,
and swiftly moving hold-up of all time,
and pay-roll messengers, banks, and trains
are his prey.

The city of Denver has made special
provision for the construction of an auto-
bandit chaser, a Y-hp, armored car with
racing ability. This ear 15 under construc-
fion now. The manager of safety pro-
cured a standard chassis and engine, and
the special body is being built in the city
shops.

The features of the car are:
It has ne windshield,

The Amte-Bandlt Chaser in Action: Approaching from the Right, Ready to Cor O the Flight of the Bandi ¢
Armoited Pollce Auto. with Tis Sieel Bam, Fenders of Hebxy Plate. and
Crew of Eight Oficers Armed with Trench

Car, Is the New

There are three tiers of seats, each
holding officers armed with trench guns.

On wide running boards, just in front
of the rear fenders, are single chairs with
shoulder rests, each holding an officer
with a trench gun.

The wheels are protected by armor-
plate fenders, reaching well toward the
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axle, g0 that the bandit chaser may run
against a flecing car and force it into the
ditch.

The radiator is goarded with steel
plates, and the car has a steel ram, capahle
of knocking down a board fence, or break-
ing through a barbed-wire fence, if the
bhandits take to the open prairies to the
east of Denver,

The tiers of seats—each cnabling its
pecupants to shoot over the heads of those
in the seat before them—and the side
scats, allow eight officers to shoot at a car

POPULAR MECHANICS

ahead with high-power rifles, The car has
no top Lo obstruct vision.

The idea of the car germinated after
numerous aute bandits had escaped pur-
suing officers hecause the latter had to
lean around the windshield to shoot, The
car will come into greatest use after rob-
‘peries of unusual magnitude, the bandits
in such cases uswvally leaving the city in
high-power cars and taking to the prairie
or mountain roads, Nearly always it is
possible to get trace of their route from
filling stations,

MIDGET MDTUREYELE CAN EE
GARAGED IN THE HOUSE
Reduced-seale wvehicles seem to have

become the rage in Evurope. The reason
for this is the nearly prohibitive price of

This Midget “nlﬂ:ﬁlr Weighs Only 32 Pounds and
Takes Up Mo More Space Thas a Bicycle -

fuel. One of the latest designs, offered
by a German manufacturer, i a diminu-
tive motorcycle, weighing only 32 1b.,
which 15 lighter by several pounds than
the early models of safety bicycles. The
power plant of the little cycle is a single-
cylinder air-cooled engine of small bore
and stroke. Drive is hy means of sprock-
ets and one chain to the rear wheel. No
claims of excessive speed are made for
the vehicle, which is rated at only about
25 miles per hour. No special garage
space 15 needed, as, owing to the small
size and light weight of the machine, it
can he easily ecarried into the owner's
dwelling.

[ An aerial mail and passenger service
between Manila and other large ports of
tne Philippine Islands will soon be hegun
with five recently purchased seaplanes,

SINGING-FLAME LAMP WARNS
MINER OF DANGEROUS GASES

The standard type of miner's lamp has
been improved by an Austrian mining en-
gineer so that it actz as an infallible de-
tector of the presence of inflammable
gases in the atmosphere and gives warn-
ing by emitting a loud singing note. The
action of the deviee is dependent upon the
fact that a gas flame, inclosed within a
tube, both ends of which are open, will -
“flutter” and emit a high-pitched note if
the gas is fed in too great quantities. The
feed in the new lamp is so regulated that
the supply of gas is held just below the
point at which singing would occur.
Should the atmosphere suddenly become
charged with inflammable gases, these will
enter the tube of the lamp, and, burning,
cause the flame to flutter and sing.

CONCRETE BLOCK FORMS BASE
OF ROAD-MARKING LANTERN

The highway commissioners of a west-
ern state have found a way to prevent the
breakage and
theft of the
red lanterns
used to mark
road obstruoc-
tions. The
hase of each
lantern is
molded into a
golid concrete
block, weigh-
ing 150 1b,
As running
over the lan-
tern is almost certain to result in Serious
damage to, or wreckage of, the car, the
motorists allow a wide margin of safety
when passing all red lights, A steel bar
running completey through the block
facilitates the handling of the lamp by
road workmen.




ICY CATARACT IS STAIRWAY FOR ALASKAN MINER

RE[}[“HS where waterfalls freces salid are not devirable wainterisge places, and the end ol every siimmer
fnds ithousands of miners xnd trappers “mushing” ever the lang trails of the Alaskan hinteriand, on

their. way to the southbound boats, The miner in the picture is saving a 1d-mile detour by using a frozen
cataract i & stairway, up the chopped tresds af which be i3 accompaninl by Bzs Himky sledg Ao s

CdEs FET, JRETTEDsn § pedid el 15:
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COMPLETE ADDING MACHINE I3
TYPEWERITER ATTACHMENT
Simplification of the once complicated

adding machine has now progressed to
the point where one may be attached to

The Adding-Machine Typewri A hment
i M::b: ItL:;t .il f: luufltﬁlmﬁ:&:
pn a Typowriter

the front of a standard typewriter, and
used in conjunction with it. The device
made for this purpose is so small, weigh-
ing little more than 1 b, that it does not
interfere with the regular use of the type-
writer., It has its own row of numeral
keys, which rest just above and back of
the standard keyboard when the attach-
ment is serewed or clamped in place. De-
pressing these aoxiliary keys actuates the
corresponding type bars and lists the
ligures, at the same time adding them and
recording the total in a ' small window.

ITALIAN TRACTOR CARRIES
EXTRAORDINARY LOADS

Diirect loads of 30 tons, and trailer loads
of /U more, are hauled by a type of trac-
tor recently developed in Italy for earry-
ing marble over rough roads, with prades
up to 40 per cent, A four-cylinder 70-hp.
engine is wsed, with gear shift of four
specds and reverse, and a completely in-
closed chain drive. The rear wheels have
steel tires with belts attached, and one
:hrake is divided so as te work on them

- - sdparately.
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NEW HIGH-EFFICIENCY BOILER
“BURNS" ELECTRICITY

In a recently developed boiler of a new
type the steam is generated by passing
heavy currents directly through the water
from one electrode to another. A claim
of 95-per-cent efficiency is made for the
apparatus. In structure the boiler is quite
simple, being a rugred, vertical cylinder
containing the vertically arranged elec-
trodes. Steam pressures of up to 220 Ib.
are generated with a voltage ranging from
the minimom to a maximum of 3,000, The
quantity of steam is inpentously controlled
by means of automatic valves which re-
doce the water level as the demand for
steam  decreases.  Immediately the top
electrode is uncovered generation ceases.
These hoilers are recommended for inter-
mittent service,

PRIMA DONNA ENTERTAINS U. &
SAILORS VIA RADIOPHONE

All sailors on U, 5. ships within a radins
of 400 miles of the city of New York on
the evening of Dee. 3, last year, were
privileged to listen to a concert rendered
by a world-famouns singer wvia wireless
telephone, The artist was the grand-opera
prima donna, Mme. Louwisa Tetrazzini.
The telephone in her apartment was con-
nected to the naval radiophone transmit-
ting apparatus, and the receiving sets on
the several ships comnected to amplifiers
and loud-speaking telephones. At 9:30
p. m. all instruments were toned to the
same wave length and, previously isswed
orders having suspended trafic for 30
minutes, the great diva sang four num-
bers which were clearly heard and en-
joyed by a great part of the Atlantic fleet.

wif|e =3

Madame Lowisan Tetraesind Hiugl.ug r]l Rldlumhuur..
to E".r-u'l.'_p' United Staves Sailor withim 400
Miles of Her New York Apartment



SEINING WILD FOWL OUT OF THE AIR BY AIRPLANE
BY JOHN EDWIN HOGG

ATCHIKG wild waterfowl alive by
seining them out of the sky with nets
r::L:r:rltd through space by an airplane—this
is the royal sport recently indulged by a
trioof sportsmen above the rice fields of the

three dav- of the most thrilling and exhil-
arating of all outdoor pastimes devised by
man they captured all the fowl they
needed.

Under the Califormia game laws it is

The Twe Halibot Trmml Meta Used for H-tl.l-lu Wild Fowl in the Air were Hmnm hn'l':m the Winga
of the Biplane, and Held Outstretched by the Alr Pressoee apzinst Canvas Disks in the End

Sacramento Valley in California. They
needed live wild ducks, geese, and hrant,
for use as decoyvs when the hunting season
opened, so they rigged up an airplane with
twa halibut trammel nets, and proceeded
to sein the wild fowl out of the skies, In

r

illegal to shoot wild fowl from an airplane,
but nothing is =aid about nctting them
alive with the aid of an aircraft that can
outfly the fastest-flying ducks and geese.

With n crew of three men, the plane
was flown from San Francisco to Willows,

150
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which is in the center of the rice country,
where the wild fowl are g0 numerous that
they are a plague to the rice growers.
Two large steel hoops were made, and
fitted between the wings of the airplane,
and from these hoops wo nets were
strung. These nets are funnel-shaped, and
in the small end of each a eireular piece
of eanvas was placed.

When the airplane is on the ground the
nets hang limply between the wings, but
as s0on as it gets into the air, the rush of
air through the nets and against the picce
of canvas at the small end holds them
straight out their full length. The air-
plane was fitted with a heavy propeller
strong enough not to break when flving
through a flock of fowl,

With the nets in place, the airplanc
was flown over the rice fields, and when-
ever a flock of ducks were sighted, it
dived straight through them as they rose
from the fields helow,
went into the big open ends of the netfs,
and as they reached the small end were
held securely by the wind pressure. When
the nets were filled, the fliers pulled a
drawstring which closed the nets, Then
they landed on the aviation field without
the slightest possibility of the cateh being
able to get away.,

In three davs of flying, more than 500
ducks and geese were caught in this man-
pmer, From this number the sportsmen

Dozens of ducks.

MECHANICS

selected 30 of the kind they wanted—mal-,
lards, pintails, teal, and Canada geese.
Unly the young birds were retaimmed, and
the remainder were hberated. From ‘the
ncts the birds were transferred 'to a decoy
cage, their wings were clipped, and later,
when the waterfowl-shooting season
opened, the hunters had a fne Hock of
live decoys.

For genuine thrills and sport, netting
wild fowl in the air makes other outdoor
sprorts pale into insignificance. The ducks
cannot outfly, but can casily outmaneuver
an airplane. In consequence, catching a
desired bird in the nets called for acro-
hatiec flying that has seldom heen seen
since the armistice was signed. 1t was
nothing uncommon for the hirdmen to
dash into a flock of retreating wild fowl,
and then do_a barrel roll in an effort to
seoop a few more birds into the nets,
Often the wild fowl plunged downward
straight for the rice, with the airplane
after them in a nose dive. In all it was
sport that probably outrivaled the sport
of shooting, and was almost as thrilling
to speciators on the ground as it was to
the men in the airplane. Possibly, another
vear, the game laws may be amended to
prahibit netting wild fowl with airplanes,
Ag it is, the wild fow]l have no chance,
and with an increasing number of sports-
men taking to the air, such a law may be-
coTe !I'I.E'L‘E‘!H.:l'l'"ﬂ'

BUILD LARGE HOTEL ON SAND WITHOUT USE OF PILING

The “frouse
bhwilid upon
sand" of scrip-
tural injunction
might have
b ce noperfedtly
sife if supplied

weight * of © six
fons per square
foot caused a
scttlement of
only 1'% in, in
three davs, and
the load on the

with spreaxd fimizhed  huild-
footings, after ing foundation
the Hicfst engi- 15 only three
necring | prac- tons to the
tice. A "Jarge square foot.
hotel just erect- The spread
el on the fine footings are 16
saml of Atlantie ft. helow high-
City, about 3050 water level, and
ft, from the drainage is tak-
beach, depends en care of by
chntirely on thas S-im. well
kind of founda- R p ~  points driven a
tion, o piling M g T e Prture of Six Toms to the Square ~  few feet apart
whatever bemg Foot, or Twice the Load of the Finkshed Building on the lat, and
nsed.  Prelimi- connected by
nary tests with a large box loaded horizontal piping to a pump, which re-
with 47 tons of rock showed that &4 moves all water as fast as it enters.
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e AL
A Mew Form of Euundi:l[; BEJ. Calied a “Vacuum-Shell"
shell. "The Top gpe Pro
Prodsction of hoes by Bound

CLAMSHELL SOUNDING BOARD
PROJECTS MUSIC CLEARLY

An eastern student of acoustics has,
after much experimentation, evolved a
new type of sounding board for band
stands, stages, ete, which he styles a “vac-
uum-shell” resonator, The chief points of
difference hetween the new and the older
tvpe of reflector.is.that the former is lower
in proportion to ite width, and that it ex-
tends 114 ft, bevond the front edge of the
platform. These peculiarities of desizgn
have the effect of projecting the sound
waves outward in a solid mass, like a
searchlight beam, thus preventing any
great volume of them from striking the
ceiling of the rocm and being reflected as
confusing echoes. [t is said that fine
shades of tone difference can be appre-
ciated at a distance of 230 ft. directly in
front of the hoard, The clam-shaped re-
flector is 21 #t. long and 13 ft. in height.

PLANE COMING TO VISIT HOME
SMASHES THROUGH IT

When an acronautical student recently
invited his officer-instructor to accompany
him to his. Oklahoma farm home, the
plane in which they traveled entered into
the spirit of the occasion in entirely too

Resomater, {8 Bhaped like a E!uie Hall Clam-
=

s 18 Taches beyond the Empe, Thus Preventing 1

wves Striking the Ceiling

enthusiastic a manner. The landing was
made safely enough in the farmyard, but
the machine declined to stop there, It
went right on through the wall of the
house, carrying away a good half of it,
crossed the room inside, broke through
the opposite partition, and finally came
tao rest with its nose on a bhed, The whaole
house was maoved 8 i on its foundation.

-_ —

The Big Plane 5iill Protreding from the Corner of
ihe Fasmhouse, after Bmashing through Twa Walls
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WHEEL-ALINEMENT INDICATOR
TESTS STEERING GEARS
Measuring the alinement or misaline-

ment of automobile front wheels by means
of a rod passed from wheel to wheel has

The Top View Shows the Wheel-Alinement Indicator

in Bervice, Hoitom: The Top Plate Remaved, The

Hardened Rollers Form an Almost Fricrionless Hear-
ing ler the Flate

always been a dirty, disagreeable job, and
the hndings are not always accurate. A
new apparatils measures the amount and
direction of misalinement when the car
is simply driven over it with the suspected
wheel making a straight track acrozs a
plate forming the platform of the device,
The plate is supported by hardened-steel

-

Fi::' gt
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rollers, and is free to mave endwise. As
& wheel which 15 out of line transmits o
considerable side thrust at the point of
contact with the road surface, it will,

_upon rolling across the movable plate,

cause the latter to be pulled or pushed in
a direction at right angles to that in which
the wheel is moving. The plate, being
connected to an indicator pointer, causes
the latter to rerister the amount of side
motion. The indicator dial is calibrated
in values representing various deprees of
misalinement for various sizes of wheels.
The device shows whether the wheels are
“toed in” or “toed out,” and by rolling
the wheel back and forth a few times, the
amount of lost motion in the steering-
gear linkage may be determined.

AUTOLIKE LOCOMOTIVE PULLS
RUBBER-TIRED TRAIN

Clozely resembling a railroad locomo-
tive, except in its running gear, a specially
built antomobile is now touring the state
of California, pulling a train of two rubber-
tircd freight cars. An old steam-car
chassia forms the base of the auto, water
heing carried in the tender and gasoline
unider the cab fAoor. A yvellow box car and
a red caboose, each with a load capacity
of W0 1b., complete the 40-ft. length of
train, which runs over the highways as
though on rails, Besides the service brakes
of the auto, the box car is fitted with a
hand brake. The whole equipment iz de-
signed to advertize a certain make of tire,
and a set of electric chimes in the caboose
aids in calling attention to it

+ 1 el il B

bt I—Ei !

A Road Locomotive Buile on the Chassls of an Old Steam Auto, Pulling a Box Car and a Caboose Maunged
on Rubber-Tired Wheels; The Whole Train, Which Is %0 Feet Long, Advertises a Brand ol Tices



KID GLOVES FROM WHALE INTESTINES
BY LAWRENCE WILLIAM PEDROSE

OFT, pliable “kid,” that is as strong
and durable as its genuine prototype,
from the intestines of the whale; thick
sole leather of exeellent quality from the
lining of the whale’'s mouth; five or more
huge split sides of tongh leather from the
gkin of the beluga, the common dolphin
of the North Pacific: these are only a few
of the many revolutionary products ob-
tained from aguatic leather, the manufac-
ture of whii:hqhs.s become one of the new
important industries of the Pacific North-
weEsl
From an embryonic idea three vears ago
to-a practical method of utilizing annually

opened and spread out flat, about 18 in.
wide. A satisfactory process has been
found to tan this material, producing a
fine suhstitute for kid,

The lining or wall of the whale's stom-
ach, in some species a huge sack several
fect v diameter, 15 converted into a
leather, which in thickness, texture, and
strength resembles the Alpine chamois or
kid, but is superior to it mn being of uni-
form strength throughout. The machine
which splits this has 10-ft. rolls and works
with remarkable precision.

The inside of the whale's mouth fur-
nishes a skin which is tanned and finished
into a material

millions of dol-
lars' worth of
otherwise wist-
ed by-products,
and supplying a
new source of
sorely needed
material, the de-
velopment of
the industry has
been phenom-
enal.

The hide of a
steer or horse=—
of any land ani-
mal, in fact—
has only a small
area in the mid-
die of the hack
which ecan he
calledgood
leather. The
rest of the skin
1= either weak
or thin, and on
the stomach 1s
spongy and
practically
worthless,
Aquatic leather,
on the other
hand. 15 uni-
form, It excels
ordinary leather
in that every
part of the skin is strong and of equal
grain and thickness. For shoes, harness,
traveling bags, gloves, trunks, belting,
harmess, etc., it has been found to be in-
comparable,

The latest development of the industry
is the utilization of the skins of sea lions
and szeals, and the intestines and mouth
skin of the whale. The imtestines of a
G-ft. whale measure 60 to 75 ft. in length,
and about 6 in. in diameter, or, when

Maids fram

o e T e T

The Intestines of a Whale and Four Grear Strips of Lesther
[t Swomackh: The 1
When Opened angd Laid Flas. 18
Iaches Wide, The Leather Made From the Lining of the Whale's
Sromach [z Wery Much Like Alpine Chamois, or Kid

Are About 75 Fest Long, and

that resembles
a side of sole
leather from a
bull's hide, dif-
fering only in a
“rib’" which
Tuns through it
at intervals of a
half inegh, This
makes an  ar-
tistic and prac-
tically inde-
structible bag
leather.

The beluga
measures 18 1o
25 ft. in length
and weighs
around 1,000
Ib, Tts hide
can be split
five or six
times, each re-
sulting laver
the thickness of
calfskin, with
the added ad-
vantage that all
parts of every
split are strong
and pliable, and
capable of be-
ing worked up
and utilized in
practicallly every manner that caliskin
Cit.

ANl tvpes of sharks—mud, sand, ham-
merhead, white, basking or dg':a.nt shark-—
furnish valuable leather, and the grain of
this tough product makes it prized for

atestings af a B0-Foot Whale

upholstering, bag and trunk covering, etc,

The skin of the average decp-sea shark,
which is 10 to 12 ft. in length, measyres
about 35 sq. ft. This is split as many as
cight times. i

188



Sharks. from the Common Mud ¥Wa-
ciety ta the Man-Eavern and the
Great Basking Sbork, Are LCom-
mon in Many Climes. Their Gkin |
can be Split from Five to Nine |
Times and Is Unexcelled for Hany
Purposes. Aguatic Leather Is Uni=
form Al Over, While the Leather
from Land Asimals Is Good Onliy
from the Spinal Arca

k- ——

Laundering 1s the Fiest Step in Prepacing Skins
Received at the Big Puget Sound Aquacic-Leatber
Factory. The Seurce of SBupply 8 S&id to be Un~
limited., Flghermen and Hunters Wow Have Igr-
comes rom a Bource Previously Unkaown to Them

A Splitting Machine, Whick Has a0 Enife and Holls 10 Feet Long. and Works with Bemaricable
Precigios, &8 Used in Splitting Beluga, Sea-Lion. and Oiher Sking. Some Skins Fur- |
ninh as Many as Mine Splits, Esch the Thickness and Qruality of Caldskin




—_————

Permanent Dies and Finishes are Ap-

ied ]?' the Hand Process. Im This
| Final Touwch the Grain—Mararal, Pig-
| gkin, Gostskin, Call, Besl, ar Walrus—
ia Attractively Brooght Out

Machines Are
Mecessary to Prepare the
W arbaaa Ill.'d.fl- from the Sea
Maommals and Fish., Many
Mew Matural Graina have
been Developed and Any
Domestic Grain can be Im=
[SFTE ]

M Emercus

| Finest Aquoatic Leather Is Obtaloed from Sen Lions

L .
s

and Seals of the Common Hoe "-":l?i,l_'l:p'.

Because of the Eoormous Amount of Food Fish They Destroy, Swae and Terrivarial

erfimedita CoSperate with Figkermen and Huntees ro Exterminate Them

7L
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E;mEIeu of .Hr.'.ll.ll.tl-t Leather: 1. the Th-lt‘r.. Rough Er:tn fram the Mouth of 8 Whale: 2, a Similar Product from
perrm Whale's Mowih: 3. the Thin, Kidlike Membrame a Whale's Intestine; 4, Un:lrv&ntd Leather From
5 Whale's Stomach: 5. Sea-Lion Hide in Its H'ltu.rnl Crain; E.. the Unfinished Skin of an Ordipary Shark;

7. White Shark’s Skin, with a Walrus Grain: 8, Common 5

With the establishment of the new in-
dustry and its expansion, it is possible to
ntilize the hides of sea lions and seals,
which Pacific Coast fishermen, with the
codperation of state or territorial govern-
ments from Alaska to California, are de-
termined to destroy becawse of their de-
siruction of food-Ash resowarces. The
Puget Sound plant was opened in Au-
eust, last yvear, Within M :F}ﬂ, hundreds
of inquiries from fshermen and hunters
who had sea-hon and seal sking, and the
hides of sharks, blackfish, and other
fishes and mammals of the sea, were re-
coeived,

The resources of raw materials for the
new indusiry scem to be unlimited, Whal-
i stations off the coast of Alaska alone
Pigt sammer eaurht  several  thousand
whale. On the Pacific coast in general,
and off the Columbia River and along the
rocky shores of British Columbia in par-
ticular, there are hundreds of thousands
of sea lons and millions of seals, A
full-prown =ca lion measures 16 to 18 fi,
in length and weighs approximately 3,000
Ih, Its hide compares in useinlness with
that of the beluga. The walrus of the
Soretie eomes within the same classifica-
"tiom as the sea lion, Thoosands of these
are slain each year, but their hides were
heretofore considered worthless,

As vet, the field of aguatic leather re-
sources has been barely touched. If scien-
tifically surveved, its possibilities would
perhaps stagger the imagination. Pioneers
in this industry confidently predict that
the new leather will in many inctances

mark Leather

replace domestic leathers, the supply of
which fluctuates widely, and serve to stab-
ilize prices, hecause aquatic leather can
he praduced more cheaply than that fram
land animals,

THRUST INDICATOR ON SHIP
TELLS ACTUAL POWER USED

The actual thrusting force exerted by a
ship's propeller in action is revealed by a
form of indicator attached to a new Brit-
ish liner. The invention has previously
been used on battleships, but not on com-
mercial craft. A pgauge which measures
the torsional power of the propeller shaft
is combined with the pew instroment,
enabling a direct comparison to be made
between the applied horsepower and the
nseful result, and giving a meang for de
termining the mechanical efficiency of the
propeller itself,

NEW AMUSEMENT-PARK DEVICE
HAS A SPORTING ELEMENT

The gaming propensity being strong in
the majority of people, a new amusement-
park riding device, which satisfies the
craving for speed and, at the same time,
the inherent competitive instinct, should
be well received. The velncles, the bodies
of which are in the fzrm of wooden
horses, do not depend vwpon gravity or
other outside power for motion, but are
propelled by l{;e riders through the me-
divm of .r-.l:rd:n;:hetﬁ. amnd chains, Thus the
speed attained is entirely dependent upon
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In This Amusement-Park H‘Hirl%uﬂwm thn
ans He Bupplies the Motive wer. The

e pe R B, o s g Syt

lders Have an Equal

of Winning. Right: A Rider and Mount. FPropulsion Is by Means of Hand Levers

the strength of the riders. The horses
also are caunsed to rock, which heightens
the equestrian effect. The main track for
each vehicle is a monorail, and tipping off
is prevented by two rigid braces which ex-
temd from the sides of the car and bear
upon secondary rails, one on each side of
the main rail. Two or more tracks are
arranged parallel with each other in such
a way that a double figure 8" is formed,
with the eorves so calenlated that each
rider mmst travel exactly the same distance
from etart to finish. In making the com-
plete cirouit, each rider passes over and
under all tracks 10 times, which has a
somewhat bewildering effect upon the
spectators. Impromptu speed contests m
he expected in parks where this device is
featured.

AUTO HAND-SIGNAL DEVICE
IS WOERN LIKE A GLOVE

The extended hand, while the simplest
method of warning a following motorist
that one intends to stop or turn, is not
the best, as many times, especially on
dark nights, it cannot be seen. To over-
come this, a New Jersey inventor has
produced a simple signaling device which
15 worn on the back of the hand and can
be iHluminated by pressing a small switch
with the back side of the index finger. A
round glass lens, appropriately colored
and lettered, has a miniature  electric-

light bulb placed behind it. A small dry
battery, contained in a special compart-
ment, lights the bulb when the switch is

The Extended Hand Becomes Wery Conspicuows When
the Latest Kind of Signal Dewice
is Btrapped upon It

pressed. The whole deviee is held in
place by a strap which passes around the
palm of the hand. It is claimed that the
contrivance is so compaet and light that
it in no way interferes with the manipuala-
tion of the steering wheel,

@[ Commercial development of the wild
jute that grows as a weed In many parts
of South Africa is the purpose of a com-
pany recently formed, India’s jute indus-
try 1% based on this same plant.
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ELECTRIC BRANDING MACHINE
MONOGRAMS SHOE SOLES

The clean-cut monograms, branded mto
the leather of shoe soles, are put on by
rather elaborate machines somewhat re-
sembling punch
presses, The
shoe 15 sup-
ported in posi-
tion by a steel

to a shoemak-
er's last, which
forms the top of
a heavy vertical
column, The
branding irons
are electrically
heated dies with
the firm name,
trade-mark, or
other design,
cut im their face.
After placing
the shoe on the
last, the opera-
tor manipulates
a pedal control
which causes a
sliding carrier,
hearing the
branding iron,
to descend  and
press the haot
die against the shoe sole with consider-
ahle force.  An expert operator, it is
gnid, can brand 250 pairs of shoes daily.

AUTOMOBILE ELECTRICAL-TEST
UNIT IS EASILY CARRIED

The testing of automotive electrical ap-
paratus is made easier by the development
of an easily portable apparatus, which the
builder, an au-
tomobile me-
chanie and
electrician,
claims i= capa-
hle of locating
faults any-
where in the
gencrating,
lighting. or ig-
nition systen.
An ammeter,
test leads, amd
batteries, in

. - seri¢s, are
wsed to locate short erremts, open circuits,
and grounds.  As the current for testing
is supplied by dry ecells, packed in the

plate, similar
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case, the device is quite independent ot
outside sources of curremt, and may be
unsed at the roadside, or at any point no
matter how remote from the service sta-
tiom,  The device should form a valuable
piece of equipment for the service car,

BELGIUM BUILDS EIG STATION
FOR WORLD-WIDE WIRELESS

An enormous  wireless  station,  with
cight steel antenna towers, B2 fr. high,
and covering 25 acres of ground. is about
to be built in Belgpium. It will use F30
to 1000 kw., and transmit three messages
simultancously, besides receiving, A 24.
hour service will be maimtained with
North America, 12-hour with Argentina,
and B-hour with the Congo, the reduaced
time heing necessitated atmospheric
conditions, In sending, Eg.ﬂﬂ} words a
day are to be allotted to the United States,
10,000 to South America, and 15000 to
Africa, a total of 1AM words 2 month.

NEW LOCATION FOR ELECTRIC
HEATER ADDS TO COMFORT

Placing a radiant electric heater in an
open  fAreplace, not forgetting to block
up the flue,
combines the
elements of
coziness and
comfort in a
most  gratify-
fving manner.

0 many per
soms there is a
garishmess
about electric
fixtures, par-
ticularly heat-
it apparatus,
The new ar-
TATE ¢ ment
should sub-
due this to a
marked degree. It was originated by an
Indiana dealer im electrical appliances.
The fitting up of a part of his establish
mient as a cozy corner resulted in many
cnstomers for the heaters and other mer-
chandise.

A complete antomatic-telephone system,
with 101 stations amd 1.227 miles of line.
is to he built for the sole purpose of com-
munication between the dams and hy-
draulic works now under construction by
the War Department along the Ohip
River. There are 132 of these dams, de-
signed to maintain @ ft. of water.
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Big Steam Shovels of the Pennsylvania Railroad, Workin
of Earth by the Huge Pittsburgh Shide,

GIANT EARTH SLIDE BURIES
RAILROAD MAIN LINE

Eight tracks of the Pennsylvania Rail-
road, two of them main linez, were buried
under some 40 [t. of earth in a slide of
gigantic proportions that started a few
weeks ago in the city of Pittsburgh, just
cast of the Union Station. The slow but
resistless movement of earth started in a
natural hollow of the steep hillside that
runs from the railroad right of way up to
Bigelow Boulevard, some 230 ft. ahove,
in which waste material had been dumped
for years. The nose of the slide, creep-
ing out over the tracks at a rate varving
from 14 in, to 1 ft. an hour, carried away
a masonry retaining wall, 63 ft. high and
21 fv. thick at the base, and an old rock-
filled wood cribbing designed to protect
the wall. A large ratlroad building at the
hottom and a frame structure at the top
were wrecked, and some of the tracks
were thrust as much as 10 ft. vertically
upwari,

Though the railroad engineers kept a
hattery of nine huge steam shovels husy
night and day, the slide continued to gain
on the workers for some time, fiecessitat-
ing extensive rerouting of trains, The
boulevard above cracked in several places,
and one gection sank a number of feet,
dver this break the city engineers con-
structed a wooden trestle, on anchored
piling driven to bedrock, and though this

=y

(5]

to Uncover the Eight Tracks Buried under 40 Feet
bigh Issucd from & Precipitows Hill

structure shifted slightly as the zlide pro-
gressed, it remained  intact. General
Goethals of Panama Canal fame, called
into eonsultation, expresied the opinion
that nothing could be done, bevond re-
moving the oat-thrust earth, until a per-
manent “angle of rest” had been reached.

COMBINATION TIRE CHAIN AND
SIDE-GRIPPING MUDHOOK

Many times road conditions are such
that, even thowgh an automobile wheel is
equipped with a nonskid chain, the trac-
tion is not
satisfactory
for the reason
that the tire
does not sink
to the bottom
of a mud or
ice rut, but
merely rides
the sides, To
remedy this, a
combination
side-gripping
mudhook and
cross=chain device has been brought out.
The hook projects from the outside sur-
face of the tire and engages with the sides
of the ruts. The eross chains serve the
regular purpose of preventing skidding.
It is not necessary to jack up the car in
applying the device.
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ODD SIDE-BY-SIDE SEATS
PLACED ON MOTORCYCLE

Three passengers, though often earried
by a sidecar machine, are an unusual load
for the solo motorevele. One eyclist is
now able to burden his machine with this
number, however, thanks to the use of an
ingeniows double seat of his own concep-
tion, It consists of a metal strip, about
three feet fong, which iz holted in placd of
the regular saddle. On coil springs at
vither extremity 15 mounted a comfort-

Left: Square-Hale Dri)
with Bpecial Fimting Arw- RS
tached wo Milling Ma- |
chine. Fight: How the 8
Tool is Mounted om a
Drill Press, Inser; The
Peculinr Path of the Tri- |
angular Cutters. In ‘This
Case the Teool is DPrilling
a Perfuctly Sguare Hole
with Filleted Carners

— L

&
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A NEW DRILL-PRESS TOOL
DEILLS SQUARE HOLES

An improved square-hole drill, which
will, =0 states the claim made for it, cut
and finish square or rectangular holes in
aone operation, has heen placed on the mar-
ket by an eastern manufacturer. The tool
proper is a three-sided eutter on the order
of a reamer having both side and end
cutting edges spaced 120° apart. The
shank of the tool is also triangular, with
the sides of the angles eurved instead of
flat.  Peculiarly slotted
recesges in the top of the
shank permit the whole
tool to move freely in
any  direction  sidewise,
while at the same time
forming a positive con-
nection with the driving
member, which may be
cither a drill-press or
milling-machine chuck. A
heavy fitting, desipned to
be bolted to the drill-
press upright, carries a
hardened-steel bushing
through which is a per-
fectly true, sgquare lole
bearing a direct relation,
as repards size, to the
hole it is desired to drill.

A Bpecial Bearing Arrangement Converts a Motorcyele into a ThreeePas=  The bushing acts as a
seager Wehicle, The Pessengers” Seats are Placed Ahead of rpide for the drill shank
the Driver, and are Provided wlth Coamfortable Backs LLLIERE:. Lk b LTIk E

able seat, with broad back rest. Dehind
these geats and over the rear mudguard
i5 placed, of ecourse, the usnal tandem
cadidle.

(A new four-vear course in “fishery
engincering,” embracing all the technical
detaila of the fishing hisiness, is being
considered hy a large eastern technical in-
stitite.

causing it to move side-
wise in such a way that the edges of the
trignele follow the contour of the hole
in the ishing, This forces the tool to
move sidewise with perfectly regular and
exact motions while it is revolving. This
peculiar compound motion being  dupli-
cated at the cutter end of the tool, the re-
sult is a square hole with a perfectly true,
square bottom. Either sharp or Alleted
carfier holes ean be drilled in solid stock.
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QUARRY BLASTS PREMATURELY
FIRED BY ENGINE SPARKS

Investigations by the Bureau of Mines
of a number of premature explosions in
stone gquarries revealed the fact that
every one of them had been caused by
gparks from locomotives or steam shovels
reaching and igniting the blasting powder
or dynamite. In view of these hndings, a
number of rules have been formulated for
the guidance of quarry workers and own-
ers, The simplest of these is that locomo-
tives should be removed to a safe distance
and that steam zliovels remain moperative
while the explosives are being transported
from fireproof containers and loaded into
the blast hales.

CONCRETE RAILROAD BRIDGES
HAVE UNUSUAL FEATURES

In the work of double-tracking an
eastern division of a Canadian radlroad
a short time ago, two unusual bridges of
reinforced concrete were built in shorter
time than would have been required for
all-steel structures, Both bridges, one with
two and the other with three tracks, were
386 fr. long and 90 ft. high. The individual
concrete beams of each span were cast in
the remarkable length of 35 to 37 ft., with
a unit weight of 55 tons, a limit set by
the capacity of the 100-ton wrecking crane
used in the construction. This crane
handled a total of 110 of these slabs,
weighing more than 6,000 tons, with no
trouble of any kind. The task was com-
pleted in about 13 months of continuous
waork, without interrupting traffic on the
railroad.

g

EMERGENCY ANTI-AIRCRAFT GUN
MOUNTS OF THE BOLSHEVISTS

Being badly harassed by the airplanes
of the allies and having no means of re-
taliation or adequate defense, the Bolshe-
o e
_;;'-?":f.:'l _.1-.rl-. i -y -_. .

r : g L
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Fussian Machine-Gun Mount Desigrned o Convert a
Maching Gun imto sn Ant-Aircraft Weapon ;
The Platform Revolves

vist army, in the vicinity of Archangel,
constructed crude, turnstilelike contriv-
ances having revolving platforms large
enough to accommodate machine guns
with their tripods. A number of these
were placed at strategic points. When a
plane was sighted, guns were mounted on
the platforms, and the target practice be-
gan. The records of the allies indicate
that the contraptions were meffective, no
hits being recorded. Their instability was
fatal to aceuracy of aim,

s

Left: Wiew across the Mew Three-Tenck Canadiam Railroad Bridge, 388 Feet Long, of Reinforced Concrete.
Right: Bide View Showing Seme Details of the Construction, in

hich Beams Up to 37 Feet Long Were Used

N
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DANISH ENGINEERS FIND NEW ELECTRICAL ACTION

Interesting, though technically incom-
plete, reports from Denmark signal the
recent discovery, by two engineers, that

1= e
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Homa & the Wireless:Receiving Apparatus 'Ilﬂﬂﬂ%:ﬂ by Two Danish Engi-
nE eceiving 20 Times: T
Elecirical Artraction,
Caused When Current Fasses through Stena

neers, Which Tncfeases the Bnced of Sendin
Enperimenters have Discovered a New

an electric current passed throogh such
a substance as lithographic stone sets up
attraction phenomena of an apparently
i new order. A novel form
of electroscope of ex-
ireme sensitivencss and
gimplicity has been built,
and a number of curious
wircless experiments per-
formed. Use of the new
principle in constructing
radio apparatus is de-
clared to increase the
speed of both transmis-
sion and reception about
20 times, and a special re-
ceiving mstrument devel-
oped a capacity of 600

waords & minute.  Wire-
legs-telephone messages
were  made to record

themselves on paper, and
a loud-speaking wire tel-
ephone was arranged
with two wiolins as the
transmitter and receiver,
one of them loudly re-
peating the words spoken
into the other,

A DEFLECTOR DIRECTS SOUND
OF RAILWAY-CROSSING BELL

In a western city the tracks of three
independent railroads cross one of the
streets within the length of one block.
EEach crossing
is protected by
a bell, but ow-
ing to the fact
that it iz mext
to impoasible
to determine
which of them
is ringing, the
Crossings con-
stituie a con-
siderable men-
ace. To redice
the hazard, one
of the raillway
companies has
placed a sound
deflector on
the side of its crossing bell, next to the
track, which direets the sound toward the
strect trafie, The result §5 that, after
crossing this track, the sound of this par-
ticular bell is cut off, and does not inter-
fere with the bellz at the other crossings.

STUNT FLIER, HUNG ON ROPE,
SAVED BY PILOT'S SKILL

Aerial misadventures are apt to do their
work thoroughly, and hairbreadth escapes
are not common. For that reazon the re-
cent thrilling experience of Dick Seal,
movie-stunt thier, 15 especially interesting,
because it was not the proverhial luck of
the rashling, but the unusual skill of his
pilot, Capt. O, B. Freeman, that saved his
life. The plane was about 2,500 ft, above
a Chicagno fichl when the performer, with
a J-it. rope tied to his hody, jumped
aff the wing. intending 1o climb back up
the rope.  The waiting pilot, finally look-
ing down, was horrified to see a heipless
hpgure, with blecding hands, twisted into
the swinging rape below, where a landing
seemed eortain to dash him to pieces on
the hard ground. The pilot Aew distrace-
edly about for 20 minutes hefore he hit
upon a plan of rescue. Then, dropping
down some 1,500 ft. and studying the
ficld, he started on a circelar course calcu-
lated to swing the living pendulom elear
of the plane’s underworks, He fnally
landed with a long glide, and though the
inert passenger was dragged for 100 ft., he
cecaped with slight injuries.
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Diick Seal, the Movie Stone Flier, Who Hong
an & Hope from the Plane, and Captain O. B
Freeman, Whose Skillful Lapding Saved Him

-

Above: A Ploctorial Diagram of the URk-
uzgal snd SBkillful Landing Thar Swuong
tke Imperiled Perlormer Clear of the Plane,
an It 'Ei:r:]:d about the Figld, and bBaved
Him from being Crushed bhetween the Taid
Skid and the Ground. Below: A Close-Up
af tha Mane and It Helpleas P.l.s.:rng_:r at
the Moment of Landing, in Which the
Stunt Flier was Badly Cot, and Braeissd,
but Saved Irom Whar Appeared to Be Cer-
tairs Dhostesiison
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NEW PUTTING GAME DEVISED
FOR LAWN OF HOTEL OR HOME

An interesting game for the lawn of a
hotel, residence, or goli club was pat-

POPULAR MECHANICS

WASHING OF COAL RESULTS
IN GREAT SAVINGS

The washing of low-grade coal to re-
maove clav, slate, shale, ete,, is a method

with Holes &t the Ends, Side

vation in the Cemter

Holes, the Channels

ented lately, and was quite popular last
summer at a southern beach resort, The
ame is played on a course measuring 6
t. wide by 18 ft. long, and sloping gently
from the center line down to either end,
At each end are nine holes, five of them
in a fromt row, and four in the rear.
Around these four the suriace is so dished
that a hall, passing the first row, rolls
unavoidably into one or the other. The
game is played by any number of goliers,
each equipped with a putter, Each plaver
putts three balls from one end to the
other, attempting to place them in the
haoles of the fromt row. These holes are
of low wvalue; the inescapable holes m
the rear are of high value. As in golf,
the lowest score wins,

{[Iron ore in the form of high-grade
hematite has been found in large gquantity
near Stanford, Mont., in the northemn
Rockies, where such deposits are 11I'|Il:~11=’||:
A belt at least seven miles long and ol
considerable depth has been traced,

Gro ip 5 E ed in the Wew Putting
Game, and Just Below It l:.':‘?u;;-f:udﬁ:i E:Et'blun of the Putting Green,
Pocketa for Storing Bally, and a Slighy Ele-

A Plan View of the Putting Green, Indicating the Mombers of the End
unning ta Them, asd the Double Slope

that is superseding the
older one of hand pick-
ing. The washing fluid
is one having a high spe-
cific gravity so that the
coal, being lighter than
the impurities, will float
to the top. This is
known as the “float-and-
sink” method, During:
recent experiments of
the Burean of Mines in
the northwest eoal fields,
where the output con-
tains as high as 50 per
cent of impurities, it was
demonstrated  that, ap-
proximately, 5.8 per cent
of the coal now being
wasted in the mine dumps
can be recovered. o
treating an experimental
guantity of 230 tons, the
washing method saved
about 17 tons which
would have been lost by
hand picking. The value
at B4 per ton was 5368, As
the services of two hand
pickers, whose wages
amounted to 21360 per
ilay, were dispensed with,
the total saving on’ the
dav's work was 38160, n most worth-
while economy when the small amount of
fuel treated is considered,

PORTABLE CERANE AND HOIST
FOR AUTO-REPAIR SHOPS

lmprovements  in awto  repair-shop
cquipment follow each other thick amd
fast. One of the latest devices is a com-
bimation portable crane and hoist which
may be uscd for the simpler lifting jobs
ar to raise cars, weighing up to 13000 b,
to heighis of from 48 to 53 in. and hold
them hrmilv and safely in position while
the various repair operations are done
from the bottom. It is in the method of
performing the latter task that the manu-
tacturers claim novelty for their appara-
tus, It is eonstructed in such a way that
vither end of a car may be elevated with-
out danger of marring the paint or dam-
aging the radiator or lamps. The points
of purchase are the axles instead of the
spring hangers, as is the case when the

u
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Left: Automaobile Hoisted inte Positon on Mew Service-Shop &
CFle{i Heoks Whick Are Part of the Top Hails of the Angle Pieces,
acl

ratus. The Front Axle is Securely Held by
Right: The Ovechanging Boom

tates Engine Remowal. Tippieg of the Device is Frevented by the Broad Foor-Point Floor Contact

older method of the straight bar and the
chain tackle 15 used. A four-point con-
tact with the Hoor 15 made at the widely
separated corners, so that it is impossible
for the device to tip over, Lifting 15 done
by a hand-power winch, which is geared
so low that one man can easily raise any
weight within the capacity of the appara-
tus. When used as a crane, two channel-
section beams are arranged across the
uyrights in such a way as to form a boom
of sufficient overhang to permit making a
straight lift when removing engines or
transmissions,

SEED-GROWN EASTER LILIES
REPLACE IMPORTED BULBS

As a result of successful experiments
conducted at the government farm in Vir-
ginia, the Easter lily has now become a
wholly domestic plant, grown from seeds
instead of from imported bualbs, Further-
more, the home-grown lilies, reaching full
flower 13 months after planting, carry five
to 15 blossoms to a stalk, as compared
with four to five for the average bulh-
grown plants. It is reported that good
secd may be procured by anvone, hy pol-
linating the flowers as now obtained. The
importation of lily bulbs is large. some
10,000.000, valued at about $2,000,000, heing
brought from Japan last year. The exper-
iments have proved that the Easter lily
is really a very hardy plant, wintering well
in the average temperate climate with
the bulbs only 4 in. under ground,

ADJUSTABLE HANDLE ON MOWER
HELPS CUT SLOPING LAWNS

Landscaped grounds and terraced lawns,
presenting grassy slopes at all sorts of
angles, are difficult gubjeets for the ordi-
nary lawn mower, designed only for flat
surfaces. The trouble lies, of course, in
the handle, and is successfully overcome
by an adjustable extension now on the
market. This device, clamped to the regu-
lar mower handle, not only increases its
length, but extends back at =» angle that
emables the user to mow down the sides
of a slope while standing at the top.

L b L =

AP

Cutting Orass on a Slepe Is
F.illg with & Mew Angular E=x
tension for the Haiulle al the
Lawn Mower, Which iz AfY-
tached with Adjustable Clamps,
pnd Enables the User to Stand
at the Top of a Terrace and
Mow down [ts Sile

SR, FETEIFEL WINe LD
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DAMMING THE STREAM OF OIL
FROM A "GUSHER"

Many times when a new oil well is
“brought in," the oil comes with a power-
tul rush, and the well is called a “gusher.”
The loss of oil beiore the well ean be
capped often rang imo thouzands of bar-
rels. The superintendent of a western ol
company, being confronted with this prob-

Fnﬂhuf Pesroleum, the Besult of &4 Sudden Ru-h u! il Erimrl a

usker: By Prompt Acticn Maost of the
mared 12,000 Barsels of the Fluid wan Saved

lem, had workmen plow trenches at the
bottom and along the sides of a gentle
slope, leading down from the well, 1 such
a way that about 12000 bbl. of the oil
were impounded in the shallow reservorrs,
The prompt installation of an emergency

FOPULAR MECHANICS

pipe line completed the job, and most of
the oil was saved before it had time to
overflow the hastily thrown-up trenches,
or make its escape by seeping into the soil.

EARLY AMERICAN AUTOMOBILE
IS PRESERVED AS RELIC

That future generations may have an
opportunrity to appreciate the broad vision
_____ of one oi America’s earliest, if
ot the pioneer "of, antomotive
enginecrs, the National Museum
has accepted and placed on ex-
hibition the second suceessful
harseless earriage built and driven
by Charles E. Duryea, between
September, 1892, and Septemhber,
1823, The old machine had many
points in common with the latest
of latter-day models, such as a
water-cooled engine, three-point
motor and transmission suspen-
sion, cambered front wheels and
knuckle type of front-wheel
monnling., I 13 a true “horse-
less carriape,” the body, axles, and wheels
having originally served as what was
known as a lady’s low pha¢ton, This was
Mr. Durvea's second sucecessful creation,
the first having been constructed between
Auguast, 1890, and September, 1892,

NAILS COLLECTED FROM ROAD
REFRESENT TIRES SAVED

The instinet of the collector warks in
altrai=nic channels as it is l.!hn:hmi by
I. 5 W, Burpee, of Rock-
..Lm! Me, In the course
of some nine months,
atele] h:l,' a I'lﬂl‘ri[ ﬂf =lose
ahaervation, e haz gath-
eriedd from the higlhways
of his. home vicinity a
tatal of 300 =mall articles,
vach of which constituted
a potent threat against
the efficiency of at least
aie atito of bicvele tire.
Most of these aljects are
various sizes of commaon
nails—entircly too coms-
momn, indecd, for the peace
of mind of thoswe who
ride the mflated rubber;
il Hiore curious speci-
miens are not lacking. The
collector reports the dis-

COMVETY in one i1|'~|.i.1|'l1.‘!_'. Consisting Mostly of
of a blind man with a Barder Al
curbstone phonograph,

An Odd Collection of Articles Picked Up in the Streets of an Eastern
Town in the Course of Nine Montha:

cne Containing 11A Small Wails.
achts a4 Saviong of Vast Amoupts ol Porestial Tire Trovble for Maotorisis

throwing his discarded needles mto the
street,  Motorists will wish there might
be some way of popularizing thiz form
of hohby, so that cach town could have at
least one collectaor,

--h__.. mLI-';I 1_;‘

Bl

There Are 500 Fieces in the ]Ziurml:{'e
Commen Waile in Various Shapes and Sires
The Cuollectaris Woark Hl[-lﬁ-

afid Bievclisis



The Modern Massachussits Factory in Which Wireleas-Telegraph and Telephons Hecelving ﬁmmw: is Being

rodicced on a Standa

rdired Basis, with a Capacity of 1.

Units & Man

WIRELESS-INSTRUMENT CONSTRUCTION
STANDARDIZED
By BERNARD G. PRIESTLEY

UT of numerous intricate machines
in a new EMOMN plant in Massa-
 chusetts are flowing streams of standard-
ized parts that are being assembled,
|T'|l.i|'f|] l]'lE SAmEe manmer as are aufoinos
bile parts, into complete sets of combina-
tion wireless-telegraph and telephone re-
ceiving units, The capacity of the plant
is 3000 units a month,

Thus, for the frst time in America,
machine manufacture of wireless-tele-
!:Tﬂlﬂl equipment is umler way in ca-
pacity gquantity. Heretofore, as the aver-
e lavman knows, the human hand has
heen the main cog in the process of mak-
ing these instruments,

Each of the 11 unim that make up a
complete set is standardized as well as
every part of the units. As any part of
an auntomobile can be replaced, so can
any of the parts of these 11 units that
make up the scts.

In order to receive wireless-telephone or
telegraph messages only one of the 11 units
is necessary—the receiving unit. To this
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, mplifier. ﬂne of the Sta
Units of che Set: It Measores 5 by 1 by 5

unit can be added one, or any number, of
the remaining units, each addition making
the whole more efficient. The other 1

units include a vacuum-tube detector and

Rasic Unit in a Set af 11
arts That may he Huilt Up 10 Any
Dezired Eficiency

The Complete Recciver,

detector-amplifier, one and two-stage
amplifiers, short-wave coupler, medinm-
wave coupler, short-wave variometer,
mesdliums=wave variometer, variable con-
denser, and “B"-battery.

Each wmnit, with EI1|: L“itl‘gﬂil.'lrl of the
two-stage 1m[-]|:l'ur 15 housed in a wooden
hox, 5 in, square, The twa- -stage amplifier
requires a box 3 by 10 by 5in. The com-
plete set can be carried in a dress-suit
case,  The receiving unit is being sold at
slipghtly less than $25 and the other units
at correspondingly low prices, Each unit
has been reduced to the minimuam nuimber
of parts commensurate with efficiency.

The sets are heing made expressly for
“voung America.” In the past, the hoy
who began delving into wireless telephony
and telegraphy found it -negessary 1o cast
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aside’ his first instruments and buy en-
tirely new outfits whenever he wished to
advance a step in the subjects. The new
sets allow him to build onto his equip-
ment at any time without discarding the
old units. He can also obtain any num-
ber of parts of any unit and build his own
instrument,

MECHANICS

The range of the sets varies from 100
ta 1,000 miles, depending on the size of
the receiving antenna and power of the
transmitting station. Before leaving the
factory, each individual part is inspected
by experts, who compare each item, no
matter how small it is, with specifications
anid stamndards,

SAFETY VALVE FOR GASOLINE
TANKS PREVENTS EXPLOSIONS

During a4 recent demonstration ol o

safety filler cap for gasoline tanks it was
proved that, it the pressure in a tank can

Left: The Pressure-Relief

Filler Hole.
the Yalve Spring

—_— =

Device Completely
The Long Tube Projects inte the Casclive Tank through the
Righy: The Cap and Valve Removed, Showing

ADVERTISING SIGNEBOARDS
OF THE AERIAL WAYS

MNow that the aerial transportation of
passengers s rapidly approaching the dig-
nity of an establizhed industry, publicity
experts are giving much
thoight to the best ways
im which to bring their
messares bo the attention
of the constantly increas-
ing host of travelers of
the air lanes. Ground
gigns have been tried, bu
the results have not heen
of the most encouraging
nature, as to be legible ar
an altitude of several
thousand feet, they must
be of enormous propor-

Agrembled,

The Demonsiration: Ten Gallon: of Oasoline in
Explade a3 the Gas was Freely Libeemted, and Burned Harmilesaly

be released as rapidly as it develops, many
disastrons explosions and fires will he
avoided. The device is quite simple, con-
sisting of a valve contralled by a spring
which may be wvaried in tension. The
whole iz contained in a tube, which is de-
signed to project imto the tank through
the fller hole. It is held in place by a
cap, which takes the place of the regular
filler cap, The demons ration consisied
in huilding a bonfire around a tank, con-
taining 10 gal. of gasoline, which was
equipped with one of the safety devices.
ITustead of accumulating, bursting  the
tank, and scattering the boiling Auvid, the
pressure opened the valve and the liber-
ated gas simply burned until the fuel was
all consumed.

the Barrel Failed to

tions., The vicinity of
landing ficlds is the logi-
cal loecation for such
sirns, but these arcas
will likely be prohibited
for the purpose, as (oo
many signs about a Tamd-
ing feld have a decidedly
hewildering effect upon
pilots strange to the lo-

cality, the signs heing
easily confuse \u':th‘thr:
ficld markings., Like-

wise, banners carried by
kites or captive balloons
are frowned upon, as it is feared that the
cables would be fouled by the planes. An-
other angle of the problem is that of
illuminated signs for night-advertising
purposes.  Altogether the new field pre-
sents A wonderful opportunity for the
exercise of ingenuity, and it is reasonable
to suppose that hefore long the aerial
routes will be thickly strewn with im-
mense garich signs extolling the virtues
of one manufacturer’s macaroni and an-
other’s bacon and hams,

f Searchlights are mounted in a protected
position in the hulls of certain German
warships, the beams being projected up-
witd throwrh the hollow steel masts, and
dhirected by means of two plane mirrors,
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HE “Confessions of a Shipping Board,” or “What Became of the Money,”
which affords the subject for considerable copy for the press these days, tempts
me to relate an example of this kind which occurred at a charming village on the
Hail]t coast that I visit many times each summer. While rapidly
passing into history, with other more important events of like
How nature, still it is interesting and instrictive ag an object lesson on
Covernmend how costly simple undertakings become when the Government

i y attempts the work.

Built a Shlp ¢ had fairly entered the Big War, and the cry wasg going up
| frantically for more ships, T=—— had had a shipyard for upward
of 100 years; its vessels were known on every sea, but the build-
ing was done in a quict, simple way. Almost the same day we declared war, a
keel was laid in this yard for a fair-sized schooner, one of a type of which scores
had been successfully launched. They were all good ships. Only a few knees
had joined the keel, when an official appeared, and after one glance announced
the Government would build the ship.

The owner had barely turned 1E1: vard over, when in rushed a lobsterman,
wha had evidently mistaken a porpoise for a submarine, and sounded the alarm,
*The Germans are coming to destroy the [embryo] ship” A council of war
resulted in a decision to protect the ship by the ercction of a high board fence
of two-inch material. To do this, most of the ship carpenters were required for
some days. Old-timers modestly suggested the yard was several miles from the
ocean and that the little river which connected the two was only navigable for a
short time at high tide; but no attention was paid to them. The fence—a good
one—cost §1,800. :

For a few days work prn:udcd on the ship, and then another lobsterman saw
another porpoise, and again the Germans came—this time to burn the fence which
protected the yard. There was no doubt of it, and so a call was made for a fire
engine for the yard, and soon a new gasoline engine arrived. Being a nice ane,
with plenty of red paint, it cost 34,800,

0 occasion to use the engine occurred, but it seemed a pity to let such a
food machine remain out in the open with nothing on but a mece of canvas, so
the decision was to build an engine houge, Again old-timers mildly suggested
that in the 100 years past there had never been a fire, but they were scorned.
That was in peace times: now was war. So the men again left the ship to bunild
the engine house. It, too, was a good engine house. It cost §5,000.

Resuming work once more on the keel, a rumor sprang up that the enemy
had designs Fu-r a night attack, so it was decided to appoint a night watchman—
in fact, three of him=—and as one crew could only watch eight hours, it was
obvious that three crews were necessary for the full 24 hours, The fact that for
three generations it had been unnecessary to employ even oneé watchman was dis-
carded in favor of the nine, as out of date. Meantime the old rezidents were being
importuned to buy thrift stamps and win the war, )

Quite a few ribs had been inserted in the keel by this time, and.apparently
some progress was due to be made, when another lobsterman appeared. He ha
geen & big one this time, and a frantic “8 O 8" was sent the fort in Portland for
troops to repel boarders. They came post.haste, an officer and 25 men. They
camped in the yard, set up some tents, became the admiration of the young ladies,
and proceeded to guard the watchmen. All went well until the latter part of
Auvugust, when the tent dwellers took to blankets on warm nights. On cool nights
they took a pair, and then two pairs. The natives reluctantly admitted that the
previous winter the thermometer hung around 20° below for a week or so, but
that was an unusual winter. As some of the soldier boys hailed from Arizona and
Texas, the prospect of 20° below in tents did not remind them of home, The
matter was the subject of discuszion, but unfortunately there was no vacant house
in town., As something had to be dene guickly, a large but long unused colonial
mansion was discovered in the country, which had been vacant and deserted for
a long time. The heirs had gone west and disappeared. The doors and windows
were mostly gone. However, the ship carpenters rallied 'round the Hag once
more, and when the house was rebuilt with new everything, and the steam heat
and hot and cold water, and shower and tub baths, and new roof and foors, it
became one of the show places of the county. . . .

While the work was progressing on the house, it was decided to exercise
greater care than ever at the shipyard, and so great wooden piles were assembled

=111

M

j

=

hIE 4]



156

POPULAR MECHANICS

== — =0

i

and driven in the form of a semicircle in the water at the entrance to the yard.
To make them solid, they were driven about 20 ft. into the bottom, with the tops
just below water at low tide. What would hap;pltcn to the submarine which ran
into these piles was something awful to contemplate.

The house was now almost done, but little more than a good start had been
made on the ship, when they up and signed the armistice—and spoiled evervthing,
In due time the soldiers went away without even a housewarming; the watchmen
looked for other jobs; the carpenters gquit. The fire engine and the high fence
remained. After many days the owner recovered his shipyard, and taking down
the fence, proceeded to finish his schooner, according to good old methods. At
last it was done.

Sequel No. 1. When all was made ready for the launching, some one remem-
bered the row of piles. If subz could mot come ashore, neither could launchings
go into the water, First one and then another fAoating machine was brought,
and “shears" erected, but all to no avail. So deeply driven were the piles and so
fast imbedded in the bottom, nothing could budge them. Here, then, was a ship
without a seéa, and something had to be done. The Government was impo
to help, and finally a big dipper dredge, a real mammoth, was found in Portland.
It took two seagoing tugs several days to tow the big scow the 100 miles through
waters where the tides run strong and heavy seas are always found, but at last
it arrived and was rigged to pull the posts. The piles came hard, but fnally
they were all up, and the schooner foated proudly.

Sequel No. 2. And in the light of thousands of just such experiences, some
people profess to favor the enlargement of government activities in the operation
of industrial undertakings.

=EE=
ERMHAPS a comparative {dea of the actual danger of the Japanese fnvasion, of which
some papers war so vehement, may be goined .‘!r-nm the immigration figures. From
ape e receive millions yearly; from the West Indies came 107,000 in 10 years; from
Mezico, 39000 in 1 year; from }:1 n to the United Sintes and to all of itz possessions,
IT.H'.'I"F in It vewrs, or an average of 1 567 per year.

=E=

ND now the reformers have decided a Blue Law Sunday is what we need
The Sabbath of the Puritans, who with all their solid qualities were at the
same time among the most narrow-minded bigots of any time, i3 no more ta be
compared with our modern Sunday than was the “Mayfower”

to the “Mauoretania®™ as a vehicle of transatlantic trawvel. The

The 17th-century life was so entirely different. A man had hiz store
Bln or shop on the premises or even in the same house in which he
€ lived; he did not travel an hour morning and night to and from
Laws his work. Time was the one thing of which he had plenty. In
these days the hours the head of a houschold actually has to

. himself, or for enjoyment, are very few, In those days city life
was unknown, for there were ne cities, If a man wanted a little recreation he went
out in the back yard and shot a bear, or deer, or maybe an Indian or so. There
was no need to keep places where milk and food are sold open on Sunday, for the
cow provided fresh milk twice daily, and the butter and meat were hung down the
well, The millions of city dwellers today can do neither. There were few bake-
shops then; now more people buy bread than make it themselves. The needless
multiplication of Sunday work should be frowned on; in fact, the labor unions have
accomplished great good in this respect, by imposing double time for Sunday work,
We all agree there is more Sunday work and merchandising than is necessary.
This can and should be made the object of public opinion, but to impose the
Sunday of the reformers would be to turn the clock back 200 years, and would
be cruel and harmiul. Even ¥ it could be enforced, the hatred of religion, in
whose name it is asked, would ocutweigh all possible advantage gained. Religion
and its tenets cannot be legislated into the buman heart; and Christ himself,
least of all, sought to do so. Unquestionably a larger attendance at church
services, and a deeper respect for religion than exists at present, are to be desired,
But blue laws will not win the unbeliever any more than the Inquisition with all
its power and physical Eumf-hmnnu was able to do. A so-called blue law would
not be as extreme as t

i

p—

¢ Inguisition, but it would rest on identically the same
selfish, narrow basis, !
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The uplift of religion, and the one-day-in-seven physical rest, admit of no
a;fg‘umenl; on these two essentials the great majority of our citdzens agree. The
effort seems to be directed chiefly against the dwellers in cities, for in the majority
of country towns there is already little or no occasion for blue laws., The last
thing the dweller in & country town necds, or thinks of, would be a game of goli
on a Sunday afternoon, which same golf is a veritable life-saver to the city man.
The Rev. j):::rcmiuh Crafts doubtless means well, although the milk of human
kindneas must have been wiped from his lips before his latest picture was taken.

Probably the ideal Sunday, spiritually and physically, is the one approved by
Theodore Roosevelt. Let the morning be devoted to attendance upon some public
place of worship; and for those who are debarred from such relaxation during
the week, let the Sunday afternoon be spent in open-air recreation, For myself,
I cannot see any greater sin in the enginesr who rups a Sunday train which
efiables a son to reach the bedside of his dying mother, than the labor of the
Janitor who cares for the fires, rings the bell, and otherwise makes a congregation
at church possible,

=3

CARCELY a day passes but records the saving of some ship and cargo, and
usually lives also, by means of wireless,
At present this involves, of course, not only a wireless equipment on board,
but a wireless operator alss, The big ocean passenger steamers
I carry usually two operators, or maore, to insure continuous
| {larm Boxes BETVICE day and night. But what about the thousands of coast-
’ ' wise wessels which cruise along our own and foreign coasta?
on o Vessels of a few hundred tons' burden up to 2,000 tons. Few,
Small Ships | if any, of these craft can afford a wireless operator; in fact,
- | many of them carry only three or four men all told.

It would seem not dificult to adapt, out of the present wire-
less systems, a simpler and more condensed apparatus to be carried on board,
and which would respond automatically to one or possibly two signals, which
could be sent out either from lighthouses or by special stations, established for
the g¢ at intervals of a few hundred miles,

¢ instrument on board could register much on the principle of a kitchen
annunciator., When the shore station sent out a signal, a bell would sound on
board, and the skipper would read “Make Port" or “Big Blow Coming," or
something of the sort. A coaster, for instance from Boston to Bangor, or St
John's, which lays a course well out at sea to lessen distance, on receiving such
a warning, would usually have time to make some safe harbor within 50 miles
before the storm broke. Ewvery skipper has his barometer, of course, but many
storms which make wp 1,500 miles away could be announced in this way long
before the barometer began to drop.

Eventually a sort of tcker service will undoubtedly be developed, which will
ﬂint messages on a tape, and the captain will be in touch with shore news hourly.

eszages and orders from owners could be transmitted by this one-way wireless,
which it would pot seem superdifficult for many of our electricians to work out

==

THE rocket ascends amid a tumult of applause, but the stick is apt to come

down with a dull thud; and the prices which went so merrily soaring during

the past few wyears, are, many of them, beginning to return to earth, and others
are preparing to do so,

: The deflating process, like coming out of an anesthetie, is
4 both uncomfortable and painful. We breathlessly climbed the
get down again, but down we must come, for there is neither

Transition standing room nor permanent foothold at the top, .
The decline is something like the turn of the ocean tide. At
first, it shows but little, if any, fall, but there comes a time whien
the distance between high-water mark and present level is evident. Prices are
falling, and in most lines, if not all, will fall more before the bottom is reached.
To defer all buying until the tide has reached its lowest chb, is, Ihaw:#z:‘, nat
the act of wisdom, for it is safe to assume that the pendulum, baving swung to
its extreme low, will then work back to what will be the new normal level, The
first two months of 1921 will, in all prn'ha.hi]it;r, ke strenuous ones for every Imln:
of activity. Some of these, who have let their business ambition outreach their

‘ Pﬂl:ﬂfl'.lf cliffs of high prices without much thought about how we might

-
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business discretion, are apt to be hard hit. Strained financial conditions exist
throughout the world.
Now, having visualized the dark side, what do we find on the other?

==

IT may be doubted if even those financiers of most experience and widest oppor-
tunities for observation fully comprehend the colossal financial evolution mow
in progress. Certainly the most of us de not. The disturbances and upheavals

have never known their equal. But the tidal wawe will not

sweep away the mainland, even though some of the docks are

ood wrecked, and the voleano has about ceased its outpour and
Ti surprisingly few are reported as overwhelmed, when the magni-
irRcs tude of the disaster is considered. Our granaries are filled to
Ahead bursting with the unused crops of 1920, while sowing for this
vear's harvest is already begun. We have no fear of famine,

which is a matter of prime importance.
Factories which were closed down for want of orders will soon have orders
ouring in; not at war-time prices, to be sure, but now there is no war. Peace
ﬁ.aa returned and we must adjust to peace-time prices. To accomplish this every-
one must help. The employer must regard the well-being of his employes, and
keep wages ag high as business conditions will warrant. Labor has already, in
many places, shown a spirit of cobperation in offers to accept lower wages. We
hear less of the absurd, and inexcusable, strikes, such as recently tied up all
progress on a big building and threw hundreds out of work, while the steam-
fitters and plumbers wrangled as to which should install a small pump which
had a steam cylinder at one end and a water cylinder at the other. A general
disposition is seen also to return to a fair day's work, and this is one of the most
me.i.m'ng signs of a return to sane living, The clerks in stores an:‘fﬂﬁn away
rom the “t it or leave it" of not long ago; many of the railroad clerks who
come into contact with the traveling public are losing that haughty air of superi-

ority, and are beginning to reveal signs of being human,

The world is full of raw materials, ready for manufacture, Millions of pounds
of copper are on hand at prices of 20 years ago. Australia has the wool clip of
two seasons, only waiting for ships to bring it to the mills of Europe, Shipping
charges are falling. Brazil has enormouns supplies of coffee and rubber on hand:
and so0 one finds great guantities of raw materials in every country outside the
war zone, And even there recovery has progressed to an astounding extent, and
is gathering force daily.

The man to whom the sight of possibilities is an inspiration, finds himaelf at
a loss where to commence, so great are they in this country. All of our railroads
require freight cars of every lond, passenger and sleeping cars, and locomotives
by thousands are needed at once; much rebuilding and even some extensions.

housands of milées of good roads are an immediate necessity. Skyscrapers,
homes large and small, factories, schoolhouses, stores, warehouses, cold-storage
plants; all these are required by the hundreds of thouwsands. The items recited,
while large, suggest countless others, the need for which is alsa imperative.

And as all these things can only be accomplished by the efort of human
hands and brains, it means employment for milliens, and the wheels of industry
and commerce turning busily. The spirt of achievement, which brings the greatest
reward in life, Ainds a most unuseal and inviting prospect before it. The world
calls for work; America does the same; and whether 1921 shall prove a good year
or otherwise, largely depends on how earnestly and faithfully the nation works.
If we can cut out the friction, and expense and delay wasted in the dispute gver
nonessentials, and red tape, and get down to good common-sense methods, we
should have in 1921 one of the best vears, constructively, this country ever saw.

Just now we are up before sunrise, things are a bit uncertain in the dim
light, and there is a dark rim around the horizon, but the sun will soon rise and
dissipate the phantom forms of doubt. Then, if we keep our heads, and there is
no reason why we should not, and walk straight, and work hard, there seems no
present reason why Dec. 31, 1921, should not mark the end of one of the most
prosperous years in all the history of this country.

H. H. WINDSOR




SIXTEEN-INCH DISAPPEARING GUN IS COMPLETED

The Mew 18-Inch Upited States Coast-
II-HFHII-. Giiit, the Consirdetion of
Which was Described in This Magazing
Last Mowember, ban Now been Mouonts
ed an Ity Dizappearing Carriage, Which
n Provided with & MWawvel ﬂm‘]'l[nnr
Shelter of Armor Plate, Arranged at an
Angle. Mechanrical Ttstg [or Retrag-
tion, Traverse, and Tripping Were En-
tirely Succeselul
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ROAD GRADER UNCOUPLES FROM
TRACTOR WITH ODD RESULT

While a road grader was being hauled
along a country road by a tractor it be-

e, e

A Road Orader. becomin
writh

Haoisted into the Posinen Shown

came uncoupled and, running up onto the
tractor, its left-front wheel was eaught
by one of the traction eleats on the trae-
tor's left-rear wheel,  This resulted in
the lifting of the front end of the grader
to a position on top of the tractor., The
driver was unaware of his danger until
he saw the grader towering over him.
Making a quick stop, he escaped njury
to himself and avolded damage to the
machines, However, they were sa badl
entangled that the services of a LlﬂTiJ.‘ﬁ
were required to get the grader down and
straighten the snarl out.

Uneoupled fram Its Tractor, Estangled Digelf
One of the Tractor’s Cleated Wheels and was
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AIRPLANE FLOATED ON S5EA
TO TEST BUOYANCY

Airmen of the Hawaiian Islands, con-

stantly facing the possibility of an in-

voluntary landing in the
sea, recently decided to
determine once for all
the foating power of a
standard DII-4 airplane.
Amachine properly
charged with gasoline
and  water was loaded
with two samdbag “pas-
sengers” and towed into
the bay. At the end of
45 minutes only half the
fuselage, the tail sur-
faces, and part of the
upper wing remained vis-
ihle, After 215 howrs it
had sunk little farther,
however, and the rudder
and hali the stabilizer
were out of water, When
the plane drifted aground
in four hours, its rudder
still showed, indicating a considerable de-
gree of buovancy.

GASOLINE INTERURBAN CAR
HAS HOOD LIKE AUTO

Mechanical arrangement similar in many
respects to that of an automabile is the
distinguishing feature of a2 new form of
gasoline-driven interurban car now mak-
mg  demonstration runs in St Louis.
Though the body, seating 33 passengers,
is like that of a standard modern street
car, there 15 a long hood extending in

......

CE W

T..: New Gazoline-Driven Sireet Car Has Tig S0-Horsepower Engine in a Hood, like an Auto, and the Shifvieg

Gears and Shaft Drive Alse Are Similar.

t Qperate: Ecenomically with 33 Passengers
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The MNew Crude-0i1 Furnace Wied in the Buresu of Soils for E:l:tr:tti.n% Phosphoric fAcid from Mative Phos

phate Rock: The Briguettes of Hock tn the Bhaft are Heated by

front, in which the 50-hp. engine is
mounted.  An auto-type gear shift 15 pro-
vided, and a shait transmits the power
to the rear wheels. Air brakes, electric
lights, and a hot-water heating plant are
other details of the equipment. The car
makes a round trip of 40 miles in a little
more than 2% hours, consuming about
5% pal. of gasoline, or seven miles-to the
gallon. With a crew of two, the cost per
mile iz oanly about 924 cents, and the car
can, of course, run ot any standard track,

CRUDE-OIL FURNACE EXTRACTS
ACID FROM PHOSPHATE ROCK

Extraction of phosphoric acid {from phos-
phate rock by the heat of a crude-oil fur-
nace, designed by the Bureaa of Soils,
promises to supply highly concentrated
fertilizer at two-thirds the cost of the
usual sulphuric process. The rock. bri-
quetted with coke and sand, is charged
into a vertical furnace shaft above a long
hearth, over which play the fames from
two oil burners, water-cooled to prevent
melting in the heat of 2800% F., or more.
The acid escapes from the mass in fumes,
which are easily condensed to liquid or
solid form, or may be combined with am-

wip Water-Coaled Qil Burners

maonia gas 1o form solid ammonium phos-
phate. In either case, the maximum vield
of the rock is obtained. and by mixing the
aciedd with raw phosphate rock, a 50-per-
cent fertilizer 5 made, as compared with
the wsual 16-per-cent commodity, effect-
ing a corresponding saving in transporta-
tion.

BUNGALOW, LAWN, AND GARDEN
ON PIANO-FACTORY ROOF

All the components of an attractive
suburhan  home, neluding an English
bungalow, a lawn, trees, flowers, gravel
walks, and hedges, are to be properly
combined in a curious installation on the
roof of a large piano factory now heing
Lewaidt inn Ohio.  The honealaw will contain
a huge living room with a fireplace, an
inclosed dining porch, a kitchen, and bath
and shower equipment, and is to be used
as a meeting place for the officers and
divectors. of the company., It and the
garden surrounding it will be solidly sup-
ported by I-heams resting on columns of
reinforeed  concrete  that extend down
through the factory building to the
rround, so that the roof itself bears none
of the extra load.
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MEASURING ALTITUDES WITH
A RANGE FINDER
More exact methods by which fliers may

determine their height from the carth are
heing sought by aenial engineers, The

POPULAR MECHANICS

present method depends upon a variation
in pressure between the air at ground
level and at the various heights. This
method can never be exactly accurate, as
the pressure 1s never perfeetly constant at
any level, The Bureau of Standards has
= attacked the problem and

A Standard Type of Range Finder Mounted on the How of a Seaplane: It
‘pund  That Altiende could be BMore Accurately
Determined with the Aid of This Instrument

WA

T'."EE'H“}' sent an exiem-
porized apparatus, con-
sisting of a range fAnder,
aloft with an observer,
The resnlts were satis-
factory over land, but not
all that was desired aver
water, due to the dificulty
of finding stable objecta
Letween which to draw
base hines, However, it
was fownd that the range
finder served as a very
valuahle means of check-
ing and verifying the al-
timeter indications,

PHOTOGRAFPH FINGER PRINTS WITHOUT CAMERA

An important contribution to the stand-
ard methods emploved in securing Anger
prints for purposes of identifying crim-
inals has been made by _
one of the country’s old-
est and best-known ex-
pectsin this line, namely,
Dictective Sergeant Fred-
erick G, Sandberg, of
Washington, D. C., who
has devised a method of
making negatives of
finger prints found on
transparent ohjects, with-
ont the use of a camera.

While in many  cascs
criminals leave prints on
objects that are not
transparent, aml .o pho-
tograph these a camera i«
required, vet the propor-
tion of prints which can
now he copicd without  _
the introduction of a
camera iz surprisingly
large and to a correspond-
ing amount simplifics the .
work of the detective securing  this
form af evidence. The Washington ex-
pert’s methaod is to duost the finger prints
fruand on transparent ohjects such as hot.
tles, paper weights, window glass, table
glassware, hookease doors, ete.  For l|11|-‘i
purpnse aluminum dust is wsed, which i
applied by an experienced person hrings ot
sharply all the details of the curving lines

Botom:

Eight:

—

in a Dark Raom. after Which a
The Complete Record o

in the skin which make a print a sure
means of identibcation. The next step is
to lay a process negative (hlm) over the

Left, Ton: A Thumb Print an & Boetle, Fhmnpﬂgjnl without & Camern.
The Method of 'lH'rlpEinq: a Sensitized

ilm around the Bottle
1|='l-'l[r|-E' Match s Dropped Intg the Bantle,
Finger Prints on the Glass

prints after putting the object in asdark
place, or if it is not movahle, surrounding
it with canvas or other means to prolect
the film from the light, To make the ex-
posure, a lighted match is held for an in-
stant in such a position that its ravs will
shine through the transparent object onto
the film, where a perfect negative is se-
cured, Sometimez an electric-bulb at the
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end of a flexible wire is used to supply the
light.

Not only does this improvement in
copying finger prints eliminate all meas-
uremetits amd camera adpustments necess
sary in getting camera-made negatives the
exact size of the original, but m many
cazes only by the new method can a full

Plare: This Flana

record of the prints of all fingpers and
thumb be secured on the same negative
and at the same time. Thus a whisky
hottle, which a eriminal has grasped in
committing his crime, will leave prints ex-
tending two-thirds around the bottle, and
to photograph them with a camera neces-
sitates making several negatives. Such a
procedure always involves a possible ele-
ment of error, which, though slight, must
he taken into account, zince the proper
order of the prints might be altered, or
one or more of the set become detached
from the rest,

ALL-AMERICAN AIRFLANE WINS
THE GREAT PULITZER TROPHY

Last Thanksgiving Day marked an im-
ortant event in American aeronautical
istory. On that day Lieut. C. C. Mose-
ley. U. 8. A., won the Pulitzer trophy race
in an all-American plane in the elapsed
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Litutenant C. C. Moselev. Winner of the Pulitzer Trophy, and His Winning Mount, The Verville-Packard
Diriven by the &00-Har
tr Be Capable of a Speed

wer BEngine, Shown Above, is Thought
Three lﬂltu' per Minute

time of 44 min, 2Fijm sec., over a course
something over 132 miles in length, or at
the rate of 178 miles an hour. He ex-
pressed regret at not attaining the speed
of three miles a minute at which he had
aimed, and attributed his failure to fanlty
carburetion. That the victor won his
honors with no time to spare is evident,
as the official fipures show that Capt.
H. E. Hartney, also an army flier, ran a
close seeand, i the time of 47 min, fAat,
and that Alhert Acosta, eivilian, waon third
place in 31 min, 57 see. Although handi-
capped by much slower planes. the navy
made a creditable showing with two ma-
chines in the first ten to finish. Of these,
the leader was piloted by Licut, A, Lever-
ents, in the time of 35 min, 39 sec, Lieu-
tenant Moselev's mount was a Verville-
Packard, powered by a 600-hp. 12-cvlinder
engine of practically the same design as
the famous Liberty engine developed dar-
ing the war.
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JAZZ BAND AND SHOW CARRIED
AND PLAYED BY ONE MAN

Drums, both bass and snare, a tam-
bourine, evmbals, and an accordion com-
pose an extraordinary “jazz" band as-

[} S5

The Whole “JTazs' Band., Imcleding the Performing
Voys, in Played and Carried by One Blind Musician

sembled by a Dlind Parisian musician, who
carfies the whole combination on his back
and plavs it unas<isted, The snare drum,
tambourine, and evmbals, mounted on the
hass drom, are plaved by means of wires
from the bandmaster’s feet, and a pair of
dolls amd a tiny merry-go-round per-
form at the same time.  Sticks attached 1o
the plaver’s arms actuate the hass drum.
uily the accordion requiring the use of
his hands. A light two-legged stand sup-
ports the band while in use,

NEW FABRICATED STEEL SHIPS
ARE MADE BY CASTING

An advance in shipbuilding was recently
consummated when the frst cast-steel
ship was launched. The frames, Loth
longitudinal and transverse, are cast on
large steel plates to form the main sec-
tions of the hull, These sections, which
are tongued and grooved, are later assem-
bled on the slips and electrieally forged
mto one solid unit. The resulting seams
are arc-welded, The plates, forming the
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bilges, are next applied by bending them
into the correct shapes and electrically
welding them to the main sections. It is
claimed that the proceszcs of electric forg-
ing and arc-welding make 100-per-cent per-
fect eonnections, This is, of conrse, more
than can be claimed for riveted joints,
Further claims for the new process. are
that it effects a saving of 30 per cent in
labor costs and 20 per cent in the weight
of material. The expectations are that
when the supplcm:nur:p bracing, now re-
gquired, is dispensed with, the ships will
have a load ratio of six tons of dead
weight per ton of steel.

PORTABLE ]JIG SAW FOR BENCH
HAS MOTOR ATTACHED

A small bench-type jig saw with all the
refinements of a large floor machine,
driven by its own motor, and cutting
wood stock 3 in. thick up to the center of
a 27-in. circle, has been placed on the
market by an eastern manufacturer. The
tool stands 27 in, high, occupies space
14 by 32 in., and weighs 125 1h, 1t is belt-
driven from a  lg-hp. eleciric motor
mounted adjustably on the upper frame,
with two-step pulleys for specds of 500
and B r.p.m, }E"Ju: table tilts to 43° either
way, and the quick-acting chucks hold
saws up to 14 in, thick and YW to 14 in.
wide, with a 3-in. adjustment for length.
Metal, fiber, leather, rubber, wallboard,
amd many other materials, are readily cut.

The New P
High. Drriven by a One-5i
and Cutting a Variety of K I.Ei_ﬂl. |

I.. -

P ble Bench- ig Saw, I7 Imches
arta (421 I{Efﬂirxﬂ! l.'ll'".:m::
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NEW TRAVELING CRANE SHDWE MANY IMPROVEMENTS

An interesting im-
pravement if the con-
struction of traveling-
cranes 15 embodied
in a new type recently
placed in the service
of unloading ships,
in which the

The Near Crane iz Seen Raised Almost to Tts Extreme Wertical
Posidon, in Whickh It can be Moved Laterally along
the Track Laid on the Edge of the Fier-Shed Roof

boom does not swing laterally, but is con-
fined to an wp-and-down movement. The
fore-and-ait movement of the load is ae-
complished by a trolley traveling length-

Unlpading Canal Barges: The Tralley Travela
along the Horizontal Boom, as Seen in the
Wearest Crane, and Emters the Door of the Pler
Ehed with Tta Load

wise of the full length of the boom
This member, being over 42 £t long
has a reach of over 23 ft. outside the
pier edge and 10 ft, inside the stor-
ape 3"\.]1'.'"1'. It is ['-'i1"|'-11‘|1 ahout 1 iE
from its imhoard end in such-a way
theat, when it 12 lowered to the horg-
zontal position, this end extends that
distamee into the building.  The
main track of the apparatus is laid
along the roof of the pier shed, thus
utilizing this otherwise waste space,
and leaving the pier apron clear of
impediment, When traveling up or down
the length of the pier. the boom is raised
to the extreme vertical position, bringing
its inboard end outside the shed.

GATE SERVES AS ADVERTISING
SIGN FOR VILLAGE STORE

Attracted by an unusual sign, many
motorists stop to patronize a combination
drug store and refreshment stand in a
small Pacthe-caast town. The advertise-
ment is in the form of a gate, hinged near
the top of a tall post. Painted on the
crosspicces of the former is an invitation
quaintly beseeching approaching teavelers
te "“refresh and rest, then travel on”™
coupled with the statement that “this
gate hangs well, and hinders none.” The
place of business is known as “The Gate,”
this appropriate name being placed on a
board of semicircular contour which sur-
mounts the post.

The Trade af This EMn, Which i Lﬁnmt ima Pacific-

Coast Wil
Swing

1 sed Hawvel
1:: T&::ﬂlllﬂg Eh-gn 5

.
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NEW REVERSE-READING SCALE
WEIGHS SUBSOIL'S HARDNESS
Construction engineers have recently

wlopted springless scales as a method of
determining the compactness, and con-

104

The Reverae Reading of the Subsofl Compaciness Scale
Showe That 18 Founds of Shot have Passed from the
Scale Bucket Inte the Lower Qne. The Small Dials
Show the FPenriration of the Yertical Eod inte the Sail

sequent bearing strength, of the suhsails
upon which it 18 desired to build railway
hnes, The dial of the scale 1s marked to
pive a reversed reading, so that when the
bucket is loaded with 30 b, of shot, the
pointer will rest at zero, This figure is
chosen as the standard for the reazon
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that, if the subsoil sustains this weight
upon a lb-in. diameter area, it will 5ag:l;.r
hear a weight of approximately 11 tons
to the square foot. Directly underneath
the scale bucket is  another bucket
mounted on the top end of a vertical rod,
the hottom end of which is exactly 14 in.
in diameter. The shot is allowed to drop
imto the lower bucket through a hole
i the upper one, The penetration of the
lower end of the rod into the soil for any
given weight gives a correct indication of
the soil's eompaetness. The scale shows
how much weight the rod is sustaining,

SUPERVISE DRINKING WATER
OF RAILWAYS AND BOATS

A comprehensive system of inspection
of all drinking water supplicd on railway
trains and passenger hoats, and its sources,
is being undertaken by the U. 5 Public
Health Serviee, The work already has
heen organized in about half the states,
the country being divided into nine dis-
tricts, cach in charpe of a sanitary engi-
neer. Regulations are to be prepared cov-
ering the methods of water supply,

TYPHOON SUEMERGES TRACTORS
AWAITING DEMONSTRATION

Tractor dealers in the Philippine Islands
appear to have some tribulations not com-
monly known elsewhere, A short time
ago a hig’ denronsiration was arranged
near Manila, and the machines were left
in the field the first night, ready for the
secontd day's work., That evening a ty-
phoon of unusual violence raged across
the land, and by daxlight the partly
plowed field lay under from 4 to 10 ft. of
water, As the flood receded, and parts of

. —

The DIEMHllrllinu Tractors Gradwally Emerging (rom the Flood That Caught Them Qvernight in a Partly

lowed Field: After the Magnetos bad beem Dried, the Machine: Returned to i _l'I_MH'H!_ﬂ_ )

LAY 1L
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tractors  gradually became visible, the
mechanies removed, carefully dried, and
replaced the magnetos in the machines,
which then abandoned the now impos-
sible field of mud, and journeyed back
headquarters.

NEW METHOD DOUBLES SPEED
OF ELECTROFLATING

More than W -per-cent increaze in the
output of electroplating vats is gained by
the recent discovery of an Enghsh metal-
lurgist. The method of applving the new
process, as used at Sheffield in silverplat-
ing, 15 merely 1o add potassium carbonate
to the plating bath, instead of neutralizing
that already present by introducing
barivm eyanide, as is ordinarily the prac-
tice, This enables a much stronger cur-
rent to be used, with a corresponding in-
crease in the rapidity of deposit, withour
resulting in the rough, ervstalline form of
=urface that commonly attends rapid plat-
iz with a high curremt, and which can-
not be polished. The principle of the diz-
covery is therefore somewhat paradoxical,
in the light of previous knowledge of the
art, in that quantities of free eyvanide and
potassinm carbonate that would wsually
be considered disastrons are found to he
actually henchicial. The silver deposit ob-
tained the new way is declared to equal,
if mot surpass, in quality any accom-
plished by the old method.

LOW-GRADE COALS SHOW HIGH
EFFICIENCY WHEN PULVERIZED

Some surprising and gratifving results
have been attained in the burning of low-
grade coals by means of a recently de-
veloped pulverizing and combustion sys-
tem. The coal 15 first ground
until 1t is hne enouwgh to pass
through a sereen of a fineness of
10 mezhes to the inch. It iz then
conveved to the burner, which is
‘.‘-!IIII]':Il_"a a nozzle, and blown into
the combustion space, under the
boiler. by means of an air hilast,
entering in the form of a cloud
of fine dust. No grate is used, as
the fuel burns completely and
with intense heat while suspended
in the air, In the earlier models
of pulverized-coal burners con-
siderable difficulty wasexperienced
on account of the ashes fuzing to
form slag. This has been over-

Parallel
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the ashes must pass before reaching the
ash pit. Here they part wlth maost of their

heat, which passes upward
to join that lib erated
by the fuel, Dur ing re-
cent tests, the ]ﬂwest

i
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Arran t of Pulverized-Caal Burmuﬁ;.ﬂ.wtrj:n in

ler House: The Feeder I arm
veyor with a Supplementary Air Blast

grades of fuel developed efficiencies of
F62 per cent aid over, and frst-class
fuels showed a better efficiency than that
attained with oils. The new process opens
the feld to the heretofore worthless

Thke r':ll!‘:lrl.ﬁ!l_l.'
veyer Which Feeds the Pulver
bred Caal te the Air Blast: The
Air, L'u:lrn.'nh:
with the
Screw, Blows the Fuel throagh
the Burner Marzle in 8 Fine
Cloud

Dirtver Can-

thrgiipgh the Duct
Cl:-ll'-'-:l.ll'

come in the new tvpe by arrang-
ing the combustion chamhber with a conl-
air space below the fire zone through which

Korean and other low-grade graphitie
fuels. of which there iz an, abundanee,
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CELERY-PLANTING MACHINE
1S SELF-PROPELLING

By the ingenious application of a dis-
carded two-cylinder opposed motorcycle
engine, a New York farmer has devised a

Lefe: Front and Side Views of the Maotor-Driven Celery-Planting Mackine,

Whith Uunlizrs An O0d Two-Cylinder Motorcyele Engine, Hung between

the Fronor Wheels. Righe: Rear Yiew, Showing the Feed Tahle for the
Plasns, and ihe Disks That Tuse the Saoll around the Heots
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celery-transplanting machine that aunto-
matically sets the plants as close as 3 in.
apart in B-in. rows, while propelling itself.
The motor, hung between the front wheels,
transmits its power to them through fric-
tion and worm gearing, and also operates

two endless belts. Whale
one man guides the ma-
chine, two others at the
back place the small
plants on marks on one
of the helts, as it crosses
a feed table. The other
belt holds them in posi-
tion, roots forward, until
they enter a furrow made
by a small plow on the
machine, aml two follaw-
ing disks then turn the
earth back around the
roots, The odd imple-
ment has proved very
successful.

MULTIPLE -UNIT CARS TO RELIEVE FREIGHT JAM

AR i

'1-."-

—

Wnit Containess for Frelght Haoe
dling with a Side Door for Load-
Ing by Hand Truchs
A r|:.||'.‘.i'!||-,'-'.1||i|_ Evsatem
treight handling, wineh has
proved most suceeseiul in
=outh Africa amd in our
own southern and eentral
western states; is expected
to po far toward relieving
the congestion at railway
terminals and transfer
points, and eliminating the
evil of the idle car, which
now stands for days upon a

Five of the 10-Ton Units Make a

siding waiting its turn to
he “spotted” and unloaded.
The new system contem-
plates the disuse of the box
car and the substitution of
standard fHat cars of 5
tons’ eapacity, The freight-
contaiming . units are con-
structed of steel plate and
in two capacities, 2bs and
10-ton, so designed that 20
of the former or five of the
[atter will exactly it the
standard flat car. To facili-
tate the hanidling of vari-
ous kinds of materials and

j Load for a Standard Flat Car. Theae
Hiustrated pre Desigaed for Quick Dumoing of Graip, Sead, or Gravsl
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The First of the New . 5. Navy Avxlllarles, Des-
igaated as _'rs- A-3 Sea Hornets"' 1 During Peace
imes These Boats will be Carried on the Decks

of the Battleabips asd will be
Launches

Used am Service

Hreech of the 21-Ipch Tarpedo
Tube with Which the Sea Harnews
are Equipped. The Armament
Coneists of Three Taorpedocs, &
Mumber of Depth Homhba, and the | %

Dropping Mechanism [

The 600-Harsepower Erglnes af the Little Bea Fighters Are Capable of Driving Them at Speeds Which should
ove Most Discooragzing o Hostile Submarice Boats

packages, grain, liguids, barrels, hoxes,
ete, the containers are equipped with side
and top-opening doors, and with drop hot-
toms and fittings to permit quick dump-
ing. In service, the units are packed,
locked, and scaled by the shipper, or the
transportition company, then loaded on
the flat car by means of a derrick, and
gecurely elamped in place,  Arrived at
the destination, the units are unloaded
from the car and the latter mmmediately
releazed for further service.

NEW U. 5. NAVY SEA HORNETS
ARE SUBMARINE CHASERS

The first of the new naval auxiliary
craft, n-!'ﬁci:l.ﬂar designated as “Type A-3
Sea Hornets,” was lately launched at an
castern shipyard. These boats were de-
sipned during the war and, like many
other engines of warfare, their construe-

tion was kept secret.  Their utility is not
confined to purposes of destruction enly,
as during peace times they will be carried
on the decks of the battleships and per-
form the duties of service launches, The
displacement has been so calculated that
the craft may be sunk so deeply that only
a foot of the hull is above the water, thus
presemting a most difficult target,  An-
other feature is the hinged bow, which
may be lowered to uncover a 21-im. tor-
predo tube, The name “"Hornet" is well
chosen, as the fighting equipment con-
sists of three 21-in, torpedoes, each loaded
with 600 Ih, of high explosive, and a fur-
ther armament of depth hombs, Powered
Ly GlH-hp. engines, the 58-t. hoats are ca-
pable of high speed, and when hunting in
swarms, will constitute a greater menaces
to hostile submarines than did their proto-
tvpes, the original 2ub-chasers, The “mos-
quito fleet” becomes the “hornet _5wnrn1_."__

I
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CYLINDRICAL PARTS KNURLED
WITHOUT USING AN ARBOR

A new bench machine knurls evlindrigal
and other round pieces in which it iz im-
poszible or inadvisable to drill center holes
or fit arbors. The work is supported by

Machine the Work is Pressed
by Two Rollers Which are
er-Operated Cam

In & Bench Knorlin
@gainst the Too
adsed by a

two smooth hardenecd-steel rollers, which
may be raised and lowered by a hand
lever and cam action. The knurling-tool
arbor is driven by an inbuilt reduction
gearing placed on the pulley side of the
machine. Upon raising the rollers carry-
ing the work, it is brought into contact
with the knurling tool, which, simultane-
ously, marks and turns it, Knurled rallers
may be substituted for the plain ones
when it iz desired to kourl the work for
its full length. This 15, in effect, the si-
multaneous application of three tools,
and, of course, results in saving time,

Above: The Muld-Pusrpase Truck Body with One of the Sids
Panels R*‘“'"':!"'T'L Right: Arrangement of the End-Gate Chute
thrapgh Which the Load of Sand, Gravel, ar Other Locse
Matenial is Demped at the Roadside, Oue of the Beatenm Track
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GREEN ORANGES MADE YELLOW
BY ENGINE-EXHAUST GASES

Ripe oranges are commonly expected to
show a yellow skin, but the variety known
as "Satsuma’” has the peculiar character-
istic of remaining green outside during its
most delicious stage, and turning yellow
several weeks too late, thus hampering its
marketahility, (Government experimenters
now have :ii:‘.cm‘ercd, however, that ex-
posure to the fumes from imperfect com-
bustion of petroleum will ripen the skins
in three to five days, putting the appear-
ance of the fruit on a par with its interior.
The exhauvst gases from a stationary gas-
oline engine are found to be quite efhea-
cioug in thiz work of artificial coloration,
~and the oranges 2o treated rapidly asiame
the tints of complete ripeness.

VERSATILE DUMP-TRUCK BODY
HAS MANY NOVEL FEATURES

The highway commissioners of an east-
ern state recently designed and adopted
a uniform type of dump body to be in-
stalled on all metor trucks used in roa:d
maintenance, The hody may be wsed as
a simple platform for boxes, barrels, ete..
or the zide sections may be guickly as-
sembled, copverting it into the box type.
By removing one or more of the side see-
tions, sand or gravel may be dumped on
cither side and in as large or small piles
as may be desired. Two independent
doors, in the end gate, and an adjustable
chule permit material to be dumped in a
pile the full width of the body or in nar-
rower piles. in the center or to the right
or left side of the road. A hydraulic

hoist tilts the body from front to back or
to either side, making it rear or side-
dumping. The available load space is 12
ft. in length and 6 ft. in width,

g
I

-
B

L-":nnn'lhnl =




[ = ST
e i
- e
-
v It 1 |Lanmainae
[ = — =t
LI — ==
- A LT
sef =l B T
L —F——
FARPESE | St
11 - = = ol L L
. | SR,
R s )
1
|
ﬁqnu.urrnn- -.'IJ-'»L'-.;
-] W L e P b - n.:-u..-.n.__

Corve Chart Tndicat-
ifig the Amount of
Strench n Test Strips
el DFfferent Einds of
Leather onder Wary-
ig Loads

The Dial at the Top

of the Machine Shows

the Load at the Time

al Rupture, While the

Peneil Arm Draws &

Curve o5 the Chart &
the Lei

The Teat Strips, 1% Inches
Wide and Six Tnckes Laag,
are Cot fzom the Same Part
ol Each Hide, on Both Sides
of a Pestricted Center Sirip

)| ll,.u-

The Operator (s Inserting

a Tear Strip of Leather

bitween the Jaws of the
achine
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STRETCH AND STRENGTH TESTS OF SHOE LEATHER
By R. FRANKLIN MUNDORFF

TREXNGTH i1z one of the imporiantg

qualities in shoe leathers, 1f the leather
used for wppers is brittle rather than
tough, it cracks where the shoe bends,
just back of the toe cap, and at the seams,
where the strain is greatest, the pieces
will tear aﬁaﬁ.; and then, too, shoes of
tough leather will stand more resoling.
For comfort, shoe leather should be flex-
ihle and 'ihﬂ-llhi stretch to some extent, but
not too much. Excessive streteh weakens
the construction of a shoe and shortens
its life. It will alzo destroy the trim
lines which add much to the appearance
of fontwear. Therefore there must be a
medium, a degree of stretch just enough
for comfort but not enough to harm the
shioe,

Theze general principles have, of course,
been long and well known, but antil the
recent scientihe tests, undertaken at the
Massachusetts Institute of Technology,
with specially designed apparatus, there
has never been any method of accurately
measuring the relative values of a large
variety of leathers.

For the purpose of testing, strips, 114
in, wide and 6 in. long, are cut from
leathers, taken from the same part of the
animals; kangaroo, kid, glazed-horse, In-
dia-goat, calf, glazed-sheep, cabretta, cow-
sidle, India-sheep, and buckskin leathers
being tested. After all the strips have
been brought to a aniform temperature
and condition_as regards moisture absorp-
tion, and measured for thickness by means
of a micrometer, readimg to (K] in., each
strip i'-': clamped between the wpper and
lower jaws of the testing machine. The
jaws are slowly drawn apart, strch:huu:;
the leather until the breaking point is
reached: a dial and pointer at the top of
the machine registering, in pounds, the
tenston applied to the strip at the moment
of rupture.

Twelve tests were made with each kind
of leather ard the average calculated.
Taking the strength of kid as 1K, the
ptrengths of the other leathers, thick-
ness for thickness, were found to be:
kangaroo, 117:; glazed horse, 93: India
goat, 87; calf, B6; glazed sheep, 85; ca-
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bretta, 75; cow side, #2; India sheep, 679,
and buckskin, 32,

Attached to the machine which meas-
ures the tensile strength is a device for
automatically recording the stretch of the
material while under load. As the jaws
are drawn apart, a zliding pen marks on
diagram paper the amount of streteh for
any given tension applied. Thus, for in-
stance, at 100-1b. tension the stretch in
3 in. of cabretta was just 11% in., or 50
per cent. Cow hide, and glazed horse, at

POPULAR MECHANICS

160-1b. tension, showed little elasticity,
stretching only 25 per cent. On the other
hand, buckskin was found to stretch as
much as 100 per cent.

The results confirm the opinion that
side leather is too rigid to be very com-
fortable: that cabretta stretches so much
that it guickly loses its shape, and that,
though kid 15 much more comfortable, it
stretches but very little more than calf
and the other leathers whose test behavior
places them in the medium group.

MACHINE USES IRON STRAPS
TO TIE LUMEBEER BUNDLES
T:..fin% up bundles of lumber, such as

parts of door and window irames, is made
a rapid mechanical operation by the in-

AMERICAN TRIPOLI MINES
INTERESTING PROCESSES

Improvements recently completed in the
equipment of mines and mills for the pro-
duction of tripoli, on the Missouri-Okla-
i homa line, reveal many
interesting processes
wserd in  preparing this
uzeful mineral. Occurring

USE

Operators Tying Bundles with Strap Iron, by Means of the Mew Machine:
‘The Strap is Cut by & Hammer Blow againat the Edge of

the Small Angle

vention of a Washington mill worker,
The limber to he tied is laid across two
table-high parallel bars, each end of this
frame constituting a4 complete machine,
and enabling two operators to work at
the same time. The strap iron for tying
is carried on four large reels helow, one
for each end of each bundle, The end of
the strap is brought around the lumber,
clamped with a small steel angle. pulled
tight with a foot lever, and fastened with
a 43-in. nail. A blow of the hammer then
cuts the strap against the edge of the
angle, leaving the free end ready to be
pulled around another bundle.

as a light, soft, porous,
siliccous rock, generally
white, but sometimes col-
ored cream or pink by
irof, it 1% used as a scour-
ing and polishing powder,
a parting sand for iron
malds, and a filler for
paint and rubher. The
aolid material, mined
separately, 15 made into
water fhlters. The de-
posit, stripped of its top
dirt, 15 quarried with
powder, trucked to the
mills, dumped into steams
heated concrete bins,
dried, and crushed. The
abundant dust is drawn
off by fans, and collected
in “cyclone” tanks and
cloth bags. In another
process, the tripoli is
pround with water, and
dried in concrete settling tanks. For flter
making, the expansion of slaking lime
the drill holes iz used instead n%- powder
for cracking off the large blocks of zoft
stone, These are first sawed roughly to
shape, and then turned by machine.

f Once cach year the Harvard Lampoon
—the oldest humorous journal in this
country—selects some other publication
for 4 burlesque number. Last year Popu-
far Mechanies was so honored, and after
running through three editions, the suap-
ply was still many thousands of copies
behind the demamnd,
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WINDSHIELDS ON CRANES
LOOK LIKE JIE S5AILS
In a west-coast shipyard, the hoisting
cranes are equipped with roughly tri-
angular 1.1.'ind5hi1:]i£5 which, at a distance,

Bail-Like Extemsions on the Cranes Are Windshields
far the Protection of Waorkmen

resemhble the jib sails of a vacht. The
crancs handle a considerable quantity of
red-hot metal, and the ghields provided
are to protect workmen from flving sparks
as well as from strong winds which might
cause accidents,

HOMELESS FRENCH SHELTERED
BY BUNGALOWS ON WHEELS

As an attempt to solve the housing-
shortage problem in his country, a French
engineer is building complete two-story
bungalows light enough to mount on two-
wheeled trailers for quick transportation
to any point desired. The structures con-
tain four rooms, bedroom, kitchen, i,
and heating plant,  Access to the sce-
ond floor 15 by way of a central stair-
case. The total height of the building is
15 ft., but as thiz would make it top-
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heavy and awkward to haul over the
roads, telescoping walls permit the top
story to be lowered until the height s
only 915 fi, The other dimensions are,
width, 8 it., and length, about 12 ft. The
complete outfit is quite inexpensive, sell-
ing for about 5835 Those now under
construction have been ordercd by the
French government and will he wsed to
house destitute families in the war-deso-
lated sections, It i3 within the bounds of
possibility that these compact houses may
Become popular with motor tourists,

VISOR FOR AUTO HEADLIGHTS
STOPS THE GLARE

The glaring of automobile headlights is
said to be eliminated by a visor-shaped
deviee designed to be attached to the top
of the lamp in such a way that it covers
maost of the top half of the lens. The fit-
ment is made up of strips of cathedral
glass, set in a sheet-metal frame, which is
curved to correspond to the contour of

Iié . O

Left View Shows the Spring Hnldiuj: the Headlight
Visor in Plaze. Eight: A Head-0n View

the lamp rim. A steel spring holds the
device in place and permits it to be turned
to any angle desired.

BipQ whiLD Fearad

Left: A Cozv Nook on the Second Floor of the Traveling Bungalaw—the Combination Library and Bedepasn.

Right: The BHun w and

Trailer: the Lower Story

elescopes within the Erw;&thmillin:

the Heght of the Building to be Lessened from 15 Feet o &
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A Machine of Simple Design for Drillin

Crossarms, Bridge Timbers, and O

1] H::.n.:.r Il Eight Holes at & El.n. le ﬂp-:rnlnﬂ in szgrlph-?ul:
ther

ark of & Similar Characier,. Hope

Heltm are Leed to Drive the Eight Chucks

MACHINE FOR DRILLING
POLE CROSSARMS

For the purpose of boring as many as
cight holes at a single operation in tele-
graph-pole crossarms, hridge supports, etc.,
with the holes at any distance apart, a
simple machine has been designed. The
apparatus consists of eight wheels, each
provided with a chuck for the auger bit
used, and driven from the main motor by
rope transmission. The holes are bored
almost as fast as the work can be pushed
apainst the bits, Auger bits of any diam-
eter and almost any length can be used.

COMMON TYPE SET IN HANDLE
WAS EARLY “RUEBEBER STAMP”

Rubher stamps, despite their widespread
nse, are a relatively modern invention,
with which business men of a half-century
ago were not familiar. There has recently
come to light an interesting signature
stamp of metal, which was used by-a
Massachugetts official of about that pe-
riod. It consists of a straight hickory
handle, squared and mortised at one cnd,
and set with ordinary printer’s type,
bound in with waxed cord. It was inked
with the fnger or from a saturated
blotter.

Ed-t and Face Views of an Early Signature Sia
Binding Printer's Type in a Wood Han dle

TONGUE OF BAREEL TRUCK
IS USED AS PUMP HANDLE

Waod or steel barrels of either the 23
or fl-gal. size may be quickly loaded on a
low threc-wheeled truck for ready
transportation about the garage or
factory, thus taking the place of the T
portable tank,

Acylinder
pump, part of
the outhit, can
bhe applied to
the barrel in
suchaway
that the
pluniger may
be attached to
and operated
bv the truck
tongue with-
out detaching :
the latter from

the truck body. This makes possible the
rapid Imud]mg of heavy greases, as the
combination tongue and pump handle ex-
erts a powerful leverage.

AMERICAN ENGINEERS SOLVE
ITALY'S CABLE PUZILE

To increase communication facilities
hetween Milan, Genoa, and Turin, the
Italian goveriment is preparing to install
a new cable line, paralleling a Y-shaped
railway that is being electrified with three-
phase current. The element of inductive
interference from the railway lines to the
cahle proved so great a problem that two
American engineers were called into con-
sultation.  After three months’ study of
the situation, they havé succeeded in lay-
ing out a route that will assure complete
freedom from trouble of this kl:HI
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INSULATION 15 EXTRA-HEAVY
IN HIGH-VOLTAGE SWITCH
In a new air-breaking, high-voltage
switch the designers claim that the neces-
sity for magnetic blow-outs, and other

Left: The Air-Breaking Hig]l'-nl-Tu:m.lw Switch Open,

Right: Closed, As the Horizontal and YWer-
tical Bopds Separate the Arc Blows Qut

complicated arc-suppressing  devices, is
eliminated, as the arc set up at the time
of opening the switch 13, mechameally,
foreed to travel upward over a constantly
increasing air gap hetween two rods, car-
ried on the switch arm, and a stationary,
vertical rod, attached to the stationary
part of the switch. These rods are called
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The Floating Power House Used in the Work

Rock
House, from Which Both are
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Straightening the Missiztippi River Channel: The Basge of
cw Maviresses at the Power
onirolled by Winches and Cables on the Deck
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horns. The effect of the arc traveling
across a constantly increasing air gap is
that it automatically blows itself out. The
unit is designed fgr installation on the
top of poles and is carefully weather-
proofed. The handle by which the witch
is turned extends down the pole and is
eficctually grounded, so that any person
having occasion to open the switch will
be protected from dangerous or fatal
shocks, As these switches are designed
for use on large-power transmission lines,
they are very heavily insulated, it being
claimed that the insulators are capable of
withstanding a breakdown pressure of
70,000 volts.

FLOATING POWER HOUSE AIDS
RIVER-IMPROVEMENT WORK

Government  engineers engaged in
straightening the channel of the upper
Mississippi River use great harge loads of
willow mattresses which they sink with
rocks to form dams. Little or no mechan-
ical power has been available for this
work, because of the inaccessibility of
fixed sources of supply. Now, however,
a complete electric plant has been built
ot a barge, which accompanies the rest
of the outfit., This floating power house
is placed between the barges of rock and
willow, and an electrically driven winch
or 1ts deck pulls them along the hoe of
the dam, greatly facilitating the construc-
tion,

- -

e

ight, bekind the
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Tractors Uasd in the Wet Rice Fields are Preveated fram Miring by Estension Strakes Attached to the Deive

wheels. Mot Daly nl%

EXTENSION STRAKES SUPPORT
TRACTORS ON SOFT GROUND

In the southern rice fields the problem
of using tractors on the wet, soft soil has
been solved by attaching extraordinarily
wide treads to the drivewheels, thus in-
creasing the bearing surface by many
square inches, The treads are made of
rings of stecl, two to each wheel, con-
nected together, transversely, by long
strakes, or cleats, of wood. One of the
rims of cach set is cut across and provided
with a clamping arrangement, by means
of which it may he readily applied to the
tractor wheel. The supplementary treads
are removed when the tracltors are used
on hard ground.

STRAWEBERRIES KEEP WELL
IN COLD STORAGE

Experiments conducted in  England
have resulted in the finding that ripe
strawherries can be kept in satisfactory
marketahle condition over periods of six
to seven days by holding them at a tem-
perature of 34 to 367 F. The time may be
increased to three or four weeks §f the
atmosphere be kept heavily charged with
oxygen, soda lime being used to absorb
carbon dioxide and liberate the vital gas.
The berries must be dead ripe, as green
berrics will not mature after once having
been subjected to the chilling tempera-
ture, Good results were obtained from a
method of drying the froit. Tt iz said
that the desiccated berries keep well and
retain their favor for several months,

Serve
hey Also Assure A

tly te Support the Heavy Machines,
deguate Traction

UTILITY GARMENT FOR WOMEN
HAS ATTRACTIVE FEATURES

FPurely utilitarian as is the purpose of
the one-piece trousered working garments
that came into favor among women dur-
ing the war, a western inventor now has
demonstrated that they need not lack
attractive qualities. A distinctive feature
of her design 1s that the back of the waist
terminates in a coat-skirt cffect, so that
the rear view gives practically the apg:nr—
ance of a suit. The garment buttons down
the back, and two buttons at the neck al-
low the collar to be turned vp around the

Front, Side. and Back Views of a New One-Fiece

Trousered Warking Garment for Warmen, Made Attragc-
tive by the Coat-Hkire Eifect and the Convertible Collar

throat, or rolled down. The front, as
befits o working suit, 15 perfectly plain
except for the three pockets, two at the
sides and one at the breast,
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Thin Peculiarly Bhaped Buiblding Is 8 Snowshed Inelosin

Seen One of the Snow Fencea

AUTOMATIC DIAPHRAGM SWITCH
STOPS PUMPING ENGINE
An automatic switch, which opens the

ignition circuit when the water reaches a
predetermined height in the storape tank,

Fhe Lever of the Auromatic Switch. Presses the Push
Bugton When Meved by & Dispkragm in the Base

has been designed to be wsed in connec-
tion with gaz or gasoline-burning pump-
ing engines, The switch lever is actuated
by a pressure dhaphragm of the double
corrugated-metal type. When the water
pressure becomes heavy enough the dia-
phragm expands and, pushing the lever
against the plunger of the switch, eauses
the latter to be moved to the “off” posi-
tion, The diaphragm is built into the
base of the device,

LOCOMOTIVE TURNTAELE IS
HOUSED IN SNOWSHED

Ratlroading in Alaska has itz diffieul-
tics, chief among which are the heavy
SN0Ws, In one locality, where the condi-
tions are particularly aggravating, it has
been necessary to house the locomative

n
hﬁhi:h Lipe the Right of

und is

& Locomative Turntable, In the Left Back
Drriits

él,]l and Serve to Hreak the Full Force of

turntable in a shed buwilt like the well-
known snowsheds, The roof and walls
of the structure are sharply pitched, in
order that the snow may slide off as rap-
idly as it falls, thus avoiding a heavy accu-
mulation which might become of suffi-
cient weight to crush the building,

SPECIAL TANK FOR TESTING
AUTOMORILE RADIATORS

Tao loeate leaks in antomohbile radiators
they are immersed in water, in shallow
tanks, and filled with air under low pres-
sure. Heretofore the air has been supplied
by hand pump or, in large establishments,
taken from a ﬁuppi'}r line. In a new test
unit, & strong storage tank, built integral
with the apparatus, iz charged (o a pres-
sure of 1530 1k, The pressure of the air
passing to the radiator undergoing test is
regulated by an automatic diaphragm

——

A Completely Sell-Contained Automaobile-Radiatar
Teit Uniw Has a Storape Tank Which Holds
Alr Enough to Make Several Tesis

valve, One charging of the tank, by hand
pump or portable compressor, is sufficient
1o test several radiators.
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THE “FINGER CUFF" I5 A NEW
AID TO THE POLICEMEN

The old-fashioned handeuff may be-
ecome obsolete and be supplanted by the
“Anger cuff,” the invention of an officer
on the police force of an castern city. The
new cuff is made to grip one finger only
and is, therefore, of small dimensions and
light weight, being less than 3 in. long
when closed, and weighing 1Y) oz. No
key iz used to lock or unlock the device,
as a simple ratchet-and-pawl arrangement
constitutes the lock. To wunlock it, the
pawl is disengaged from the ratchet by a
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small protruding knob, Culprits bein
led to jaill by means of the finger cu

Lele: The Fimger Coff Closed. Right: Open, Show.
ing the Hatcher Lock

are not humiliated to such an extent as s
the case when the miuch more conzpicu-
ous handeuff 15 nsed.

WRECKAGE OF ILL-FATED SEAFLANE FOUND

Members of the Michi- |

n coast patrol found
all that was left of the

seaplane "HS5-ZL" on
Saturday, Nov. 13, last.
The craft had lett Great
Lakes Mawal Training
Station the preceding
Wednesday to make a
photographic survey of
the west coast of Lake
Michigan, and was caught __ -
in one of the terrific

S
—_— - - -

FADTDN CSANEIEER, INTTEREFEINEL

The Engine of the Scaplane, Which Weighed Several Hundred Pounds, wan
Beach, 8o Great Was the Power of the Waves

Alsgy Case Up on

storms which sometimes make the Great
Lakes more dangerous and deadly than
the oceans. When it was realized that
something was amissg, all lake boats, coast-
ruard stations, and life-saving crews were
immediately notified, and requested to use
their efforts in locating the unfortunate
airmen. The response was splendid. Most

The Pontoon of the “"HE52L™

was Washed Up om the Migld-

Eufn Share. and Was .I'l.|:||.i.rrrll|.j,l'
in’ Fairly Good Condition

af them volunteered to
brave the s0-mile gale,
the ferce waves, and the
freczing temperatiere, un= |
il exhanstion forced
them to dlessE, Liparta
recovering strenpth, they
teturned ta the danger
i winrk, Fhe search
LU R l":l'il."l o BEIreImst

ungly by Fgovernment
ships, regular and volun-
tecr lifc-saving erews,
and flicrs from various parts of the lakes
P,

When found, parts of the plane were
hadly burned, giving rise to the theory
that the desperate navigators had sacri-
ficed them to make distress signals, The
pontoon portion was apparently in good
condition and would probably have
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floated indefinitely in smooth water, How-
ever, buffeting and rolling in the fierce
breakers has been known to founder much
stancher ecraft. Lake sailors assert that

POPULAR MECHANICS

even had the fliers been able to retain
their places in the hull, they would cer-
tainly have perished of the cold, as the
rescue ships came in coated in ice,

CENTRAL HEATING MAKES GOOD IN WISCONSIN
By PAUL H. WOODRUFF

EATING residences and business

houses from a central plant is s0 at-
tractive in principle, especially as  fuel
difficulties increase, and =o often fails o
practice, that an analysis of one thor-
oughly successful installation of this kind
is well warth while, In the unusual under-
taking wnder consideration, succesz has
attended the financial as well as the serv-
ice side of the operation; and further in-
terest 15 contribated by the Eact that it is
a mumicipatly owned and conducted util-
itv, which takes care of the clectrie-
lighting demand and the local water sup-
ply as well as the community h-m:irlg

The village of Waterloo, Wis., in which
this service 15 installed, has a population
around 16K, and boasts three blocks of
husiness buildings, mostly two-story. The
central plant is about MM ft. from the
center of this group. In it is a 150-hp.
LCorliss-tvpe engine, belted to a 100-kw.,
23M-volt generator, and a duplex tan-
demecompound water-aupply pump of 9-in.
etroke.  Steam for all three gervices 1=
supplied by two 125-hp, tubular under-
feed boilers.  The low-pressure steam
of the engine and pump exhaust is
waed  for the heating, emploving the
vacuum  svstem, and a pump of F-in.
siroke with a 54-in. steam cylinder and
an B-n. vacuwm  cylinder, maintains a
constant vacuuwm of 5 to 7 in, in the mains
during the scason of September 1 to June
1. This keeps the back pressure against
the engine down to about 14 Th, average,
Provision 15 made for sapplying live
steam, through a reducing valve, to the
heating line when the exhanpst steam be-
comes inmdequate,

From the plant to the distributing
center are an Bdan. low-pressure steam
pipe, a 4-in. return for condensation water,
anil & Zin, gh-pregsure pipe for booster
pitrpozes and to supply consumers desir-
g Wik1b, steam.  Branching and extend-
img one block i each direction from the
distributing center are g $<in., a 2.1, and
a l-in, pipe—a total of 1,100 ft, of heating
mains.  All these lnes are covered with
19%-in. asbestos with a canvas jacket,
wrapped with bare copper wire, coated
with asphalt paint, and run through a
duct buried in g concrete-lined trench,

with a dead-air =pace around each pipe.
Manholes and drains are arranged (o pre-
vent any accumulation of water.,

The entire cost of this plant, ready for
service, was 312200, For the first season
the heating division of the utility had
only four customers, but they were large,
and paud in £508 for five months” service,
MNow there are 40 heating customers, in-
cluding two who use high-pressure steani,
The low-pressure consumers pay 60 cents
per LOOKD 1h, of water condensed from the
steam, and their individual meters auto-
matically weigh and register the conden-
sation, MNo charge is made during June,
July, and Awupust, though the vsers heat
their water, as well as their radiators, with
the central supply. High-pressure steam
i5 sald at 83 cents per Hlﬂglh-, measwred
by a flow meter, Additions of connections
and meters for the new subscribers have
brought the plant valuation up to $13,197,
aml the total net imcome last season was
214,285, On these hgures, 1t 15 calculated
that the plant now has paid for itself after
four years of n|h:'r:1tmn and that con-
sumers have enjoved a price for their heat
equivalent to #.80 a ton for the best grade
of 1inois coal, if vsed in their own fur-
naces, This is computed to represent a
saving of about 53600 a vear,

The remarkable success of this installa-
tion is attriboted to the fact that expert
engineering attention was given to its de-
sign and arrangement, based on a critical
stindy of local conditions, And conversely,
it i= argued that the numerous failures of
sitnilar attempts, large and small, are due
selely o the common lack of that techni-
cal consideration demanded by any public-
utitity undertaking as the reasonable price
of satisfactory service and investment re-
turns. It is interesting to note, in con-
clusion, that an installation of the same
kind 12 now being made in Belvidere, T,
a city of some 5000 population.

[ The United States battleship “Kear-
sarge” 15 being equipped with a 250-ton
revolving erane of unvsual height and
reach, for service in various poriz, The
crane is moonted on a steel-leck foatda-
tion, 6} fi. in diameter, necessitating the
removal of puns, turrets, and armor,



PFPOPULAR

MECHANICS 11

STEAMING DEVICE SAVES FRINT PAPER AND INK
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Small Boiler,

A Three-Deck "-"lgmlﬂ-r Httl:'HHl to a Wewspaper- anhni;PPr:n:
aper, Heducing Hreakage,
Ia Four Days' Trial a Baving of 1456 Founds of Paper and

aturates the P

Newsprint paper saturated with steam
vapor will not penerate static electricity
in running through the press, does not
break or tear readily, and prints clearly
with much less ink than when dry. A
Texas inventor is able therefore to gain
all these advantages by a single attach-

it T L

C
Pl
gk

The Steam. Fed to the Attachment by a
Sratdec Elecreiciiy, and Saving Imk.
90 Pounds of Ink was Efccted

reventin

ment for the printing press, consisting of
a4 vaporizer fed with steam at [0 to 15-1b.
pressure from a small gas-fired boiler of
# to 18 hp. Such an attachment, tested
on one of the presses in the office of a
prominent Texas daily, demonstrated in
four days' use a saving of 1436 b, of
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paper, 200 b, of ink, and the time of six
men ordinarily wasted during breakage
periods, or a total saving of $236, as com-
pared with the parallel operation of a
similar press not equipped with a vapor-
izer.

COIN-IN-THE-SLOT MACHINE
SUMMONS TAXICABS
No more will the late wayfarer he com-

pelled to hunt for an all-night drug store
or lunch counter to find a telephone with

iting & Coin in the Slot of the Taxi-Call Ma-
chine Brings a Cab Pwﬁﬂr. Provided
ne is to be MHad

which to order’'a taxicab, if the system
installed in Hamburg, Germany, is gen-
crally adopted. An enterprising taxicab
company of that city has erected a num-
her of coin-in-the-glot machines at various
well-known  points,  [Depositing a coin
gigmals the nearest cab stand that a taxa
15 wanted, and brings prompt service, 1f a
car is available,

HONOR AMERICAN ARMY MULE
BEOEN ON BATTLE FIELD

Fame and honars literally have been
thrust, though not uncarned, upon a cer-
tain far from humble army mule, now
gerving as the regimental mascot of the
15th U. 5. Field Artillery. The proud
animal iz named “Mademoizelle YVerdun,”
becanse she was borii on that historie bat-
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tle field in the midst of a heavy artillery
action, where her mother was helping the
cause by hauling shells, She marched 10
miles with the battery a few days later,
and continued to take part in many im-
portant offensives, ultimately going to the
Rhine with the armvy of occupation.
Finally she was shipped home by mys-
terious processes, despite the edict against
animals, and is now the pampered and
coddled pet of a Texas camp.

LENGTHEN NAVY PATROL BOATS
FOR MERCHANT SERVICE

One of the curious tasks involved in
Great Britain's conversion of superfluous
naval craft into merchant ships was the
recently completed lengthening of 170-ft,
convay and patrol boats into 213%-ft,
freighters. Doth drydocks and launching
wiays were pressed into service for this
work, which included changing the hull
and the shape of the bows, reducing the
boiler capacity, and building new super-
structures. The commercial steamers, of
1,600 tons' displacement, so obtained can
make about 115 miles an hour,

BRIDGE BETWEEN HOUSES ]IS
FIRE ESCAPE FOR BOTH

In a western city live, side by side, two
property owners who believe that, while
one may some day have hiz home de-
stroved by fire, it is highly improbable
that the other will siuffer simultaneously.
S0 the fire escape takes the form of a
bridge about 20 feet long connecting the
two houses, When Jones' house burns he

= - = =

Thiz Odd Bridee Fire Escape In the Result of an Un-

usual Apreement hetween the Dwners

of the Two Buildings
will eseape to HBrown's; if Brown is the
unfortunate one, he will hurry across the
bridge to Jones. Tt is not unhikely that
the span has its social oses alzo.
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A PNEUMATIC TIRE IN THE MAKING
B HAROLD F. BLANCHARD

¥ I"-HE preumatic tire easily nulfiislnncqg
all competitors as a mechanical mas-

terpicce. Broad-
ly speaking, it
is a machine
just as much as
a lathe or a
lecomotive, but
the fact that it
15 not made out
of wood and
metal and does
not possess
gears, cranks,
or shafts, has
largely ob-
seured its right
to the title.
There is point
in calling a tire
a machine. It is
mote than just
a comhination
of rubber and
cotton. Hubber
of various qual-
itics, from hard
to very soft, is
found in its
make-up, each
kind being put
in a certain
Fh ce to per-
orm a specifie

function, just as much as a gear or a

E::Ilt.'l. or Dither of the Tuug:[ ing and Hl.rdeu.l.ﬁ Ingre-
na

easen, Called Calenders, to

The Trﬂ-ﬂ-wll%ﬁrln; Htv.-}u

prlies
Inches in Wid rh

crank in a machine built of metal.

ne Is Entirely Auvtomatic in Action.
ers of Strepg Canvas Tape 1%
Lavers Are af Equal Tenslon

mare & Thorough

fabrie,

sing

The construction of a tire is interesting.
Its foundation is its beads, which may

be straight-side
or clincher,
The layers of
running
from head to
bead, may be
correctly con-
sidered the
structure of the
machine., On
this structure
the tread is
[aicl.

Going further
into detail, we
find that rubber
of several dif-
ferent qualitics
of hardness and
toughness may
he wnsed, Pure
rithber i very
soft and elastic
—too soft for
use anywhere in
a tire. Sulphur
is added to the
rubber to in-
crease its hard-
ness and to per-
mit vulcaniza-
tion. The more

sulphur added, the harder the product. a

fountain-pen barrel being about the limit

Iia
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of hardness. Vuleanization may be roughly
likened to boiling an epg. 1f it 15 not
cooked a sufficient time, the interior will
be soft. But if it is cooked until very
hard, it will be brittle, weak, and crumbly.

POPULAR MECHANICS

the tread tough without seriously reduc-
ing its elasticity, For this purpose zine
oxide or lampblack 15 used. The remark-
able thing about these materials is that
they do not combine with the rubber in
any way. The particles of

|-||.-..- '——--H'I-'-\.. -““m- . H..l
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zine oxide or lamphlack,
as the case may be, sim-
ply lie in the rubber as
gueh, Nobody seems to
know why they act as
tourheners, but there is
no disputing the fact that
they do, and one or the
other 15 used in all tires.
Light-colored tires, of
course, use z2ine and dark-
colored ones lampblack.
BEed tires use zine with
coloring matter added,
such as red oxide of iron,

At the base of the tread
ia found the breaker strip.
It is a very strong but
coarsely woven picce of
fabric, and rests on a
laver of cushion gum,
about 14 in. thick. This

The Tim—l?lui‘ldiﬂl! .'l-ll:l'lmc ipﬂl:u the Various Lavera of Fiblli.‘ Brﬂlur

Tight Conzace
with the Dnr Frrr.ldll:l:. This is Called “Siatching’

Strip, and m, Balling Each O

The sulphur combines direetly with the
rubber to form a new chemical compound,
the reaction taking place during the
vulcanizing process. The greater the sul-
phur content, the harder the resulting
product, and with increase of hardness
elasticity deereases. Con-
sequently if the tread
rubber, for example, were
mizade hard enough by the
adldition of sulphur alone
to stand up under the se-
vere wear of the road, it
would not be sufliciently
clastic ta withstand the
constant bending that the
tread is nrqll.LrLH:.r sih-
jected to as it rolls over
all manner of obstruc-
tions. Furthermore its
lack of elasticity would
sive a temdency toward
hrittleness which would
canse the tread surface to
hreak rather than to bend
aned to cut rather than (o

ne I:ntn-

cushion in turn is moosnt-
ed on the fabric carcass,
or structurc, The pur-
pose *of this arrangement
is to distribute the blows. When a tire
runs over # sharp stone, the mmpact is
transferred to the tread and the tread is
pressed in.  This naturally causes a strain
in the foundation of the tread. In many
cases, if this sharp thrust were trans-

.=

Fesist cutting.
Clearly, then, the addi-
tion of sulphur is not

enough. It becomes necessary to find some
nther admixture for the purpose of making

Building Tires by Hapd: This In the Older, Slower Method, but Many

Manufacturers are £rill Using It. The Workman io the Right has Thrown
the Strip of Fabric Which He is Applying over His Shoulder to Heep it Clean

mitted directly to the layers of fabric,
these layers might be strained, s badly
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that a break would occur. However, in
the average case the blow reaches the
breaker strip, where it is spread out and
absorbed by the cushion uwnderneath.

The cushion gum is nearly pure rubber
with just a little sulphur in it, and perhaps
a trace of zinc or lamphlack. Its virtue
lies in its softness and elasticity, and since
it is subjected to no wear except the give
and take between the carcazs of the tire
amd 1ts tread, its softness i an advantape.
This cushion also serves as a desirable
coupling between the tread and the layers
of fabric, This is necessary because of the
widely different characteristics of the two
latter constituents of the tire,

A tire has four or more lavers of fabrig,
the number depending somewhat on the
size and quality of the tire. A large truck
pneumatic may have as many as 16 layers,
but as a rule passenger-car tires do not
have more than seven lavers.” The various
layers of fabric arc held tightly together
by thin sheets of cushion gum hetween
them, io permit greater flexibility of the
layers of fabrie.

Very hard rubber is sometimes used in
the construction of the heads, In regular
clincher tires the beads must possess a
certain amount of streteh in order to per-
mit them to slip over the tire rim. Conse-
quently the beads are made of a combina-
tion of rubber and fabric, the rubber be-
ing fairly hard yet zufficiently elastic to
allow the bead to streteh over the rim.
Streteh, however, 15 undesirable 1n quick-
detachahle clinchers, or in straight-side
tires, and so it is usual to make the beads
with a hard-rubber or wire core, the latter
consisting of perhaps a score of strands of
wire about 4= in, in diameter,

The construction of a tire proceeds as
follows: Tt is built on a form which is
roughly the size and shape of an inner
tuhe. A laver of fabric is placed over this
form, the ends heing cat on the hias and
allowed to overlap about 1 in.  Previously
the fabric had a laver of cushion gum ap-
plied 1o one surface, The fabric is wrapped
around the form with the cushion suim on
the outside, and then rolled or stitched in
place, whereupon a second laver of fahrie
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15 applied, with the rubber surface out, of
course,  This layer is rolled down, and
the process is continued until all the lay-
ers are in place,

Apphring and “Stitching”™ a Tread Which haa been

Built Up Separately and Parely Vuleamiced: It will

be Thoroughly Welded 1o the Carcass by the Final
Yulecanization

The heavy layer of cushion gum is a
plied, then the breaker strip, and finally
the tread and side walls. Sometimes the
tread is built separately and partially vul-
canized and applied to the tire carcass as
a unit. Then again the tread may be ap-
plied laver by layer. The tread design is
ohtained in one of two wavs, If the com-
pleted tire is fully inclosed in a metal mold
while it is being eured, the tread design
will be formed by the pattern of the in-
terior of the mold. Dot if the wrapped-
tread process is followed the method is a
little different. Tn this case, after the tire
1% bualt 1t 15 wrapped round and round
with canvas tape, about 134 . wide, pre-
liminary to being put in the vulcanizer,
The process, just as described, will pro-
fduce a smooth-tread tire. To give a non-
skid design, metal pieces of snitahle shape
are =et in the tread surface just before the
tire is wrapped,

PLAN 51X ENORMOUS PIERS
FOR JAMAICA BAY

Working on the hypothesis that pro-
;;ms-e:l improvements in Jamaica Bay, Long
sland, should be made by the city of
New York, and not by private eapital,
the dock commissioner has prepared a set
of plans contemplating some wunusual

facilities. Six new piers, no less than
2000 fr. long and BU) fi. wide, are in-
cluded in the proposal. Each of these
mammaoth mstallations would give simul-
taneous docking room for seven ships,
and afford space for the most modern of
warehounse and terminal equipment. A
dredged channel, 1,000 . wide and 30 fe.
deep, aleo iv projected.

.
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LOCKING COVERS PROTECT
IRRIGATION PIPES

Dotting the rice fields of Arkansas are

the outlet ends of the pipes which convey

the irrigating water. A popular pastime

Cloging Ome af the Crutler Pipes of an 1
tem with & Lock Cever to Prevemn
pters from Filling It with

ting Svs-
aungs

of the mischievous boys of this locality is
the dropping of stones and rubbish into
the pipes, thus clogging them and damag-
ing the pumps. To circumvent the young-
sters, and also older vandals, the manage-
ment of one of the plantations has ftted
all the sutlets with eovers which may be
locked in place.

QUANTITY-PRODUCTION IDEAS
APPLIED TO COAL MINING

What is destined to become one of the
largest coal mines in the world, from a
production standpoint, i3 located in south-
ern Ilinoiz. Modern factory methods are
being followed in the mine with the aim
of economizing in time and labor, Some
of the improved machinery has already
been installed, among other items being

‘The §1,000000 Equipment of an Ultramodern Coal Mine Now h-uhu: Completed in Eﬂm

ing, Unloading,

The Wew Mine Cape Carries a Four-Ton Car That

Many Other Operations Are Automatic. & Bathbou

POPULAR MECHANICS

four-ton dump cars, which are automat-
icallﬂr loaded onto the cage at the bottom
of the shaft and tipped through an angle
of 140° upon recaching the top of the
-ft. tipple. By this arrangement the
car does not leave the cage for unloading,
as it can be tipped more quickly than it
can be pushed on and off. rom the
tipple the coal passes into a storage bin,
thence over the screeng, and falls into
railway cars in the correctly assorted sizes,
This last operation is also automatie,
When the installation is finally completed,
the coal will be handled at the rate of 10
tong per minute, or 000 fo 10,000 tons
er day, with a force of about B} men,

his will about double present production
schedules. A few years ago $100,00] was
considered a large sum to expend for mine
equipment. The estimated expense of
this, the last word in installations, was
$300,000, but, owing to rapid advances in
all cost items, a revision of the fgures
shows that over S1000,000 will have been
dishursed hefore the work i3 completed.
Although this is an advance of more than
100 per cent over the previous estimate,
it is still considered to be a good invest-
ment, since the value of the daily output
will be, approximately, $35.000 to $40,000,
estimated at present wholesale prices for
the commaodity.

isn Automatically Filled at the Shalt Hottom,
and Dumped by Tilting at the Top

%
g
2
E
|



POPULAR

MECHANICS

METERED-SERVICE POSTAL PLAN SAVES TIME

Since the adoption of the new postal
regulation extending the permit system
to cover first-class mail matter, a postal
metering machine, for the use of large
concerns which send out thousands of
form letters, hills, statements, invoices,
etc., monthly, has been placed on the mar-
ket. The apparatus seals envelopes, prints
the postal-permit number and postmark,
and counts and stacks at the rate of 250
pieces per minute. The counting and
printing head 1is ?Lli:kl}r detachable from
the main body of the machine in order
that it may be taken to the local
postmaster for setting. The pre-
determined number of pieces,
which musgt be identical in weight,
though not necessarily in shape,
ave paid for in advance at the rate
covering their weight. The head
is set by the postmaster, who
alu-m: possesses the keys, to im-

rint cmT the number paid for,
E‘l. hen Ihls number of pieces has
been passed through the machine,
the printing head antomatically locks and
must be reset. The postal employes will
be largely relieved of the necessity of
counting, weighing, and sorting millions
of pieces when the metering machines are
installed by the large mercantile houses,

These concerns will also effect a great
saving in labor, as they will no longer
have to hand stamp the greater portion
of their mail,

PR T LR ——

A Machine That Seals Envelopes and Prints Posi-

Office Permit Mumbers on First-Class Mail Marter:

The Counting and Printing Head, Set and Locked by
the Postmaster, is Seen in the Insert my the Lely

AUTO TIRE-SECTION SAMPLES CUT BY NEW MACHINE

It seems rather remarkable that there
should be sufficient demand for
cross sections of tire casings to

sample

the low speed of the cutter, it easily
cleaves through hard rubber or wire beads

make the construction of a spe-
cial eutting machine worth while.
KNevertheless this is the case, and
siich an apparatus has been de-
signed for uwse in tire factories,
The active element of the machine
is a plain-disk relling cutter,
which mowves around the casing
transversely and cuts out a seec-
tion of any length desired. In
order that the work may be held
firmly in place, a steel mandrel,
placed inside the tube space, amd
quickly adjustable clamps, bear-
ing on the beads, stretch the cas-
ing into its normal shape and pre- =

vent slippage while the cutting
operation is being performed, The
dizk 15 earried near the nim of a
large gear wheel, and makes 60 turns per
minute around the tire when the machine
i helted to a %-hp. motor running at
13 ropom. The claim is that, owing to

In & Tire-Casing Sample Cutting H-:iune the Cueter Disk ia
Lubricared bv Dripoia

Water., A Wer Knife
Rul:ﬁ)ﬂ' Easily

as well as the softer fabric and rubber of
the casing, resnlting in a smooth, clean-
cut job, The knife is kept lubricated with
Water from a drip pan.

Cura
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SIMPLE BOLL-WEEVIL TRAP
GOES AND GETS THEM

The latest development in the battle
against the cotton boll-wéevil pest is an

A SN

Jrowning in Keroseme Ia the Fate of the Ball Wlﬂih
Caoght by This Cultivater Trap Arachment

apparatus consisting of a three-bladed
fan, a friction roller, a flexible shaft, and
a receiving pan. The whole is attached to
a2 cultivator and driven through the in-
fested fields. By means oi the flexible
ghaft the friction roller, which bears upon

POPULAR MECHANICS

and is turned by one of the cultivator
wheels, drives the fan, which beats the
teps of the plants and the cotton bolls
with sufficient force to sweep the weevils
into the receptacle. The latter contains
kerosens, which 15 fatal to the inzects,
The inventor, a resident of Texas, claims
that the plants are not injured by the
treatment.

TALL BUILDING COLLAPSES
IN HEART OF NEW YORK

Crashing down in a vertical avalanche
of bricks that buried a business street for
its entire width under 12 ft, of débriz, one
side of n nine-story apartment building in
New York collapsed without warning a
short time ago. The structure was un-
occupied except for an office on the first
floor and a few workmen on the second,
hut one flecing victim was caught by the
falling strip of wall, and a dozen others
received minor injuries. Sobsequent ex-
amination revealed that the fracture ex-
tended almost through the building, leav-
ing only one wall, facing Broadway, intact.

f[One of the captured German subma-
rines has been put to performing a useful
service by an English irm engaged 1o the
dismantling of ships. The electrical sys-
tem of the U-boat was tapped, and the
powerful Diesel engines and generators
are supplying ample current to operate
the motors and lights of the whole plant.

CABINETS ON AUTO CARRY VACATION SUPPLIES

By an ingenious use of waste space, a
western motorist has fitted his car to carry
unobtrusively a load of vacation para-
phernalia that would make an ordinary
auto look like a prairie schooner. He
stores the larger camp equipment under

the car body on a- metal pan, accessible
through an oblong door cut just above
the running board.  Shallow slides for
tools and small articles are arranged under
both running boards, and made secure by
straps and padlocks. A tall, narrow case

Laeft:

The Culinary Compartment, Open, and

The Compartmiented 'l:'-ahlnt‘l: on the Ripht Hﬂr Fender, cl.rr_'ﬂng Hnlmn:] and Toilet hrllﬂﬂ. “Ilht:
ukt Ahcad of It the *

‘Pantry,” on the RHight Hunning Board
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Shkallow Removable Travse, Held in

Flace by Seraps and Padiocks,

Blide in Eunmers Arttached to the

Ufidefaidé of Each Running

Board, and Make Converient Car-

rying Places for Tools and Small
DObjects

The Cabinet Maounted an the Left Rear
Fender Holds Camp Stoals, Clothing,
and Similar Bulky Articles, While Just
Abeid of 1t Is the "Areenal' Cabinct,
Dievwoted 1o Supplics of a Siricly Bpore-
ing Character, Buch as Gons, Fishin
g Bod, Clearing Apparatus, Baits, an
Ammunitian

Lafe: .Thl' Gin and Tackle Cabinet, Open. The Toe Hole at the Bobttorn Helps in Entering ithe Car oo This
Bide. Right: The Door above the Left Runming Board, Opening into the Space underneath the Car

at the driver’s left holds two rifles, a shot-
gun, a fshing rod, and all the necessary
accessories and ammunition. There is a
commaodious eompartment at the top of
each rear fender, one containing camp
stools and clothing, the other toilet and
medicinal articles. Side by side on the
right running bhoard are two more cab-
inets. A folding stove and culinary uten-
sils are carried in one, while the other is
a pantry for canned goods and food sup-
plics, All the cabinets are arranged to

avoid interfering with entering or loowv-
ing the car, one door to cach seat being
left entirely unobstructed,

[ Prehistorie birds  resembled the early
airplanes in their small wing expanse and
large tails, aceording to a Britizh engineer,
indicating that man's and nature's devel-
opment work have been parallel, Flying
fish are more likely than birds to yield
information about soaring flight, in the
opinion of another ohserver,
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PITCH OF KETTLEDREUMS IS
VARIED BY FOOT LEVERS

A new development in the manufacture
of kettledrums makes it possible to play
a full octave and a half of the chromatic
scale, with three drums, withowt the ne-
cessity of altering the head tension by
means of the hand clamps, . According to
the manufacturers, this has never been
practicable before the advent of the new
drums, Another assertion of the makers

FOPULAR MECHANICS

the staff, to A, in the staff. The variable-
pitch attachment does not interfere with
the tilting of the drums to any angle de-
sired, or to revolving them to locate the
favorite beating spot.

WHY INVISIELE LIGHT ERAYS
WEAKEN FABRICS

The deterioration in the strength of
cloth fabrics as a result of exposing them
to the direct light of the sun has been
recopnized for years, and various
theories have lheen advanced to
account for the phenomenon,

Above:

drum. Below: A HBatiery Fee W

Range of 175 Octave of the Chromatic Scale

is that any full or half step, within the
range of any particular size drum, may
be instantly sounded without a change in
the adjustment of the hand clamps after
the preliminary tuning has been accome
plished. The variations are made possi-
ble by a pedal and a system of cahles
which, pulling upon the hand clamps, in-
creascs or decreazes the tension of the
drumhead. The pedal may be locked in
any position, corresponding to a dezired
tone, or it may be moved up or down to
allow the sounding of any note of the
full range. Learning to manipulate the
pedal is on the order of the muscle train-
ing gone through in mastering the slide
tromhone, The drums are made in three
sizes, the largest being 35 in, in diameter,
This, said to be the largest kettledrum
produced, has a range from low C, below

Deeaila of the Hmhmhmﬂft_lglh:u Vasiable-Pitch Kettle-

Recent experiments seem to have
determined the cause to be the
absorption and pronounced chem-
ical effects of the ultraviolet ravs.
In the experiments a new type of
mercury-vapor arc lamp was used,
the light from which 1s as rich n
the chemical rays as is sunlight at
high altitudes., For this reason
the effect on test specimens of
fabric was as great, aiter expo-
sures of from one-half hour to 10
hours, as though they had heen
exposed to direct sunshine for 50
hours, The results showed a
maximum decrease in the break-
ing strength of purc-white test
specimens of Japanese silk of 452
pet cenl and an average decrease
of 3.9 per cent, the strength of
unexposed test specimens of the
game dimensions being taken as
a basis of comparison. Colored
specimens showed a less deterio-
ration than undyed ones, the loss
in breaking strength being only
11.9 per cent for the red shades as
compared with the average 349
per cent for the pure white, In the order
of their degree of resistance, the reds lead.
with the blue, orange, violet, green, and
yellow shades following., Amnalysis of the
quantity of the violet rays absorhed by
the wvarious specimens showed  that
white leads with the colors following in
an order reverse to that of their protee-
tive properties.  In the light of these find-
ings, the experimenter reached the eon-
clusion that the degree of deterioration
and that of absorption bear a diztinct re-
lation to each other, the light shades lead-
ing in absorptive power and resultant
disintegration,

[ Seven vears are to he devoted, by !T'tl:
city of Manila, to enlarging and improving
its water-supply system, with engineers in
the United States assisting,
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MOTORBOAT WOREKING MODEL
SHOWN IN CHICAGO MUSEUM

Amateur model makers are scldom
more successful than a commizsion mer-
chant of Chicago, 1ll,, who recently com-
pleted for his small son
A miniature motorboat,
measuring 31 in. over all.
It 15 a working model, in
the first place, containing
a dry battery and a small
motar which turns the
single propeller. On the
bow, also, 12 a movable
searchlight. The hull
was made of wood. Most
ingenuity  was shown,
however, in the construe-
tion of the fittings, all of which, except
the bell and railling chains, were maide
from miscellaneous and valueless articles.

boat Adteacted an Offer of §250. The M Wik
Hiz Som by a Buginess Man of That City

2

The porthole rims, for example, were
made of shoe eyelets; the bone handies
of the steering wheel from crochet nee-
dles.  Other eguipment includes cush-
ions of real leather, life preservers, a fire
ax, a fire extinguisher, two tiny sets of

I}hrl.n.g: Its Exhibition at the Art Imstitute of Chicago This 31-Tnch Motor-

Made for

tools, and a megaphone. During its ex-
hibition at the Art Institute of Chicago
an offer of £2530 was refused.

Gldpiniet. arvmTma § e O

A Picture Carved on the White, Saofr Surface of &
Bit of Lichen, of the Mountain-Top Vartery

CARVES PICTURES ON SURFACE
OF MOUNTAIN LICHENS

Fungus of the variety that has a flat,
hard, white under surface has long been
used by ingenious artists as a medium for
the carving of intricate designs and pic-
tures, and now a Virginia woman has ex-
tended the interesting process to lichens,
These curions growths, partaking of the
fungus nature, are particularly adapted to
receive the delicate traceries of the artist’s
knife, and some of the effects produced
are extremely pleasing.  Mountain-top
lichens, being white and soft, have proved
best for the purpose.

HOUSEHOLD GUGDS SHIPPED IN HUGE STEEL EA.EEE

Shipment of house fur-
nishings long distances,
generally a highly un-
certain speculation in
durability, is made emi-
nently  safe by a new
method of packing, in
which huge steel cases
are used. Four of these
big furniture safes will
hold the household goods
of an ordinary five-room
apartment, padded in the
nsual way, Their stout
sheet-iron sgides are
mounted on a steel frame, braced at the
centers with V-shaped truss members that
maintain their rigid resistance against the
roughest treatment. The cases are not

Leading a Wagon with Big Stesl Packing Cages Containin
Long-Distance Shipment:

Furniture for
nieresting

The V-EBhaped Braces Are
solid to the shippers, but merely rented,
and are returned to the local representa-
tive of the packing-case concern at the
end of their journey,
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ALUNDUM FILTERING ELEMENT
IS USED IN NEW EXTRACTOR

In making extracts from fats, oils, and
other complex compounds, it is quite
necessary that none of the solid portions
be allowed to pass with

FOPULAR MECHANICS

POCKET EOOK AND CANE MAKE
RADIO-RECEIVING SET

With an ingenious tuning device ar-
ranged in the form of a small book, and
using a walking stick as a mast for the

antenna wire, a British

the desired solutions. |
Heretofore this has |
been prevented by the
use of paper, plass wool,
ashestos, and other fl-
tering mediums, which
are troublezome and
not always satisfactory.
A new Altering element,
in the form of an alun-
dum cup, is said to
overcome the difficul-
tics formerly experi-
enced, as the material
izinsoluble in most
chemicals and iz easily
cleaned when it be-
comes clogged,  Alun-
dum is an electric-fur-
nace product made by
subjecting some of the
carthhike aluminum ores
to an intense roasting
process, It is porous and
readily molded into forms. The apparatus
in which the new-type filter 15 vused con-
sists of a flask, the filtering chamber con-
taining the alundum cup, and a condenser,
placed one abowve
the other and con-
nected by glass
tubing. The sam-
ple from which
the extract 15 to
be taken is placed
in the cup, and
heat is applied to
the flask which
contains the sol-
vent. The Ilatter
VAPOrizes, passes
up into the con-
densing chamber,
where it iz con-
densed, and drips
into the cup,
where it dissolves
the zample. The
resulting solution
seeps through the
microscopic pores of the alundum, leav-
ing the solid parts of the sample behind.
The extract next siphons back into the
flask, and the process is repeated until a
sufficient quantity of the desired compo-
nent of the compound has been obtained.

G Ry IR

Receiving Fadio Messages with a Walking-
Btick Antenna and a Booklike
Tunsing Device

officer has contrived a
radio-receiving  set of
extreme simplicity and
portability. By open-
ing the pocket-size book
to greater or less de-
gree, and varying the
antenna length, recep-
tion 15 adjusted to
wave lengths between
300 and 2,30 meters,
With this equipment,
using a regular head
telephone, messages
have been received
irom stations more
than 500 miles distant.

DIESEL-OIL
ENGINESDRIVEBIG
FREIGHTER

The largest ship to be
equipped with internal-
combustion engines has been  recently
completed and launched in Germany, It
compares quite favorably, in point of
size, with many of the steam-propelled
craft, being 541 ft. long with a beam of
(04 ft., and a total displacement of 22,000
tons. The main power plant consists of
two six-cylinder Diesel engines of 22.7-in.
bore and 40-in. stroke, which, at a normal
speed of 102 rpm., develop 4400 h.p.
and drive the ship at a speed of about 1]:3
miles an hour. A secondary power plant,
which is to he superseded by a full elee-
trical equipment at some future date, con-
sists of steam pumps, hoisting engines,
ete., with the necessary boilers. Except
when docking, the ship is steered by com-
pressed-air machinery.

USES CARBON ARC TO ANALYZE
CHEMICAL SUBSTANCES

By placing samples of chemical sub-
stances in a small cavity hollowed out of
the positive carhon of an electrie are, and
projecting the image, magnified 20 times,
on a screen, an American chemist asserts
that the constituent elements are readily
identified. He has determined the char-
acteristics of some 65 elements in this
manner, by ohserving the nature of the
color, smoke, sparks and odor cmitted.
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EETFTIIRER, an
The Latest [deas in Wing Bracing are Embodied in This
TiR¥ Flies.
Carefelly Srreamilined as Those of the Larger Machines

AFL & mESEEEY

The Single Struts and the Wheels are as

Two ‘il'ml't af What ie Said to Be the Smalleat Practical Airplane in the Werld: The "il'lnl' w the Left Con-

veys a Fair Idea of the Dimensions of the

Litle Machine, On the RL-[ZI'EI'.. the Litele

Girl is Qecupying the Airman‘s Sear in the Toy

LILLIPUTIAN AIRPLANE IS
EFFICIENT FLIER

What purports to be the smallest prac-
tical airplane in the world was recently
constructed by a Flench airman,  The tiny
machine weighs but -200 1b, and has a
spread of only 12 ft. The supporting sur-
face is about BD sq. ft. The wings may be
folded back upon the frame. When so
tfolded, the plane occupies so little space
that it may be houszed in the minimum-size
private gparage. The over-all dimensions
of the diminutive craft are: length, 11 ft.;
width, folded, 3 ft. 1 in., and height, 4 ft.
2 in. The power plant is an air-cooled,
twin-cylinder opposed gasoline engine
with a rating of from 16 to 40 hp. During
trials, the little machine developed a speed
of 60 miles an hour and elimbed to an alti-
tude of over 6,000 ft. When dismantled,
it may be packed into two comparatively
small containers for easy handling and
transportation. The designer is so thor-

oughly convinced of the reliability of the
machine that he contemplates the building
of the model on a guantity-production
hagis within the near future,

SURFACE-PLATE MICROMETER
CHECKS PISTON FITS

That pistons may be checked as to ac-
curacy of machining, a new precision de-
vice, consisting of
astecl surface
plate and over-
hanging arm, has
heen brought out.
As the arm carries
a micrometer, the
dimension of any
article placed upon
the plate, and in
vertical alinement
with the arm, can he measured to 001 in,
The plate may also be used to determine
the wear in split bearing halves,
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TIME AND EFFORT-SAVING
POST-HOLE DIGGER

A hand-power post-hole digger, de-
signed to be operated by one man, has
as noteworthy features a method of
quickly and
easily lifting
the digping
screw, with its
load of earth,
and ease of
portability.
The move-
ment of a le-
ver engages a
gmall pinion
with & rack on
the vertically
sliding frame-
work that sup-
ports the
screw. By
continuing to
turn the hand-
wheel in the
forward direc-
tion=—reversal
i5 not necessary—the framework is raised
to its full height, and the screw with-
drawn from the hole. To make trans
portation easy, the serew-supporting
frame, which is hinged to the hand truck,
is folded back upon it and secured. The
whole may then be wheeled to the site of
operation.

QUICK-ACTION CHANGE TRAY
IS WORKED BEY ONE HAND

An advertising novelty possessing util-
ity, and certain to attract favaorable atten-
tion to the advertisement upon it, is a new
change tray which may be operated by one
hand and eliminates the tedious process of

5

A New Advertiging Movelty Is a “One-Armed™ Change
Teay "l'-l'l'i:h Deposits the Coins in
the Customer's Hand

POPULAR MECHANICS

picking up small coins one by one. The
tray proper is a light metal pan hinged on
one side of the bottom to a heavy base.
When the customer depresses a small
lever, projecting from the side of the pan
directly above the hinge, the pan is tipped
and the change deposited in his hand.
The lever is alwavs kept pointed so that
the enstomer can tilt the tray with the
little finger of hiz right hand.

SOUTH AMERICAN CITY HAS
QUEER “SANITARY" SYSTEM

Fashionable residence streets and boule-
vards bordered by open sewers, whose re-
pulsive contents are caused to overflow
at intervals by
dams of gar-
bage and ref-
nse, make a
picture impos-
sible to North
American civ-
ilization. Yet
in South
America, even
cities of some
pretension Lo
modernity and
culture are
still strangers
to the art of
sanitary engi-
neering. Pas-
to, a Colom-
bian community of 30000 population,
has a sewage system of the kind de-
scribed 1m the first sentence, its little
ditches, a foot wide and 8 in. deep, being
expected to carry all manner ol waste,
ingluding tin cans, down to the river. This
sitnation is made more interesting by the
fact that the city water supply flows in
through the same kind of canals, covered,
but not closed, by flat rocks. When the
outgoing finid becomes crossed with the
incoming, much sickness results,

AERIAL-WIRE NETWORK SAVES
CHICKENS FROM HAWKS

Faced by the necessity of protecting his
poultry from the attacks of hawks and
other birds of prey infesting the near-by
mountains, a Washington rancher has
now equipped his chicken vard with an
arrangement that is practicallv as effec-
tive as a roof, yet excludes neither light
nor air. The protection consists of noth-
ing more than a number of parallel wires
strung at close intervals above the vard.
This installation has proved effcctive.
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SPANISH CRADLE SHIP FOR SUBMARINE REPAIRS

A repair ship especially de- — > 1 al
signed for working on sub-
marines, and built on the twin-
hull principle, containing a
long open chanmel inta which
a defective underwater boat
can be hoisted, has recently
been acquired by the govern-
ment of Spam, The new wves-
sel, named the “Conrad,” was
constructed m Holland, In-
tended to be used for the one

A Cloge-Up of the Repair Ship®s Deech,
Showing the Uss of the "-tl:ll':i.rlE Ap-
padalizs ih Tedts Mads st a Hollam Port

purpose, most of its deck
space 15 taken up by the frame
of the huge hoisting appa-
ritus, by means of which the
cradie as lowered until a sub-
marine can be run onto i, and
then raised to a waorking level,
The craft thwes functions -as a
floating drydock, equipped for
] = making all the repairs anil
FHETSE COPTHIEAL, RATHENE VIEN L. tests ordinarily required in the

A 5 View of Spain's New Repair Ship for Submarines, i i
Eide ﬂwﬁﬁc.’:ﬁu Pﬂs:;u-t H;:H“;F“;m“g“n;e_ u Figa maintenance of a Heet of mod
tween Its Twin Hulls ern sulimarines,

BIG FIREBREAK TO PROTECT HIGH-TENSION LINE -

= C — ———

By creating a 125-ft.-
wide ° firehreak for 65
miles through the Santa
Barbara national forests,
a high-ten=sion transmis-
sion  line is protected
against  fire, he line
carries electric  current
to California coast
towns, and should it be
broken or destroyed by
forest hres, both com-
mercial and domestic ac-
tivities woild be seriouns-
ly interfered with. Con-
sequently the utility

pisoir y outhired H- The Broad. B. Gtreak of the Firebreak, 125 Fest Wide and 65 Mile
. . i
TLss10M Erﬂ"l'l'l IhE L ﬂl“"’l.l Ltﬂng. thl:r:tamupi:nnu Mark l,];.lE::I. the Pnr::.:rd Hnl.l:ﬂtliu Eili-ull *

States Forest Service to . )
make the firebreak. which also helps to  ing an open, barren gap, across which the
prevent the spread of forest fires, provid- most furious lames cannot pass.

o
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.



A View al Overfllowsd Lamde in Peninwels Drainag
mette r with Columbia: The Neck

District Number Twao, near the
Land in the Foreground Is One

unction of the Wills-
the Hew Dikes

RECLAIMED LAND TO BECOME CITY'S TRUCK GARDEN
By DEWITT L. HARRY

BT a simple solution of a diking problem
at the junction of the Willamette and
Columbia rivers, near Portland, Ore., some
1260 acres of land, previously held as
practically worthless, are being given am-
ple protection from river floods and fresh-
ets, and converted into the highest type
of land for diversified-farming purposes.
The rich =ilt forming this land, being the
deposits left by the two rivers on their
journey to the sea, settled in still waters
and therefore iz not of a sandy nature.
Ten years agpo, or even less, the whaole
area was considered worthless, It is only
since the formation of the diking districts
that its value is being realized. Most of
the =ales before these districts were cre-
ated were at a rate of £5 per acre, and the
cost of the reclamation work is expected
to reach not more than 50 per acre, mak-
ing a total ontlay for land and protection
of about $55 an acre, or approximately
700000 for the entire district. Similar
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WVANCOW CiTY
; R [=1EFAL X et
CamaL

* fo SR T ERETATE
! BRIBGL

i A
H Ay
ssua XS Eoings £ 6 ¢
DESTRAET WO & '_.;, FEHINGL

= DRAINAGE DISTRICT MOD

A Map of the Colombia River Hagin at the Conflu-
ence of vhe Willamette and Sandy Rivers: The Sandy
Drainage Dhatfict, at the Right. was Completed in

lands in one of the sections of the project,
completed several vears ago and now in
bearing, bring $500 or more an acre in the
open market, and already some sales in
the new areas have been made on the same
basis, this making the total valuation of
the entire area under protection roughly
$7,000,000, or an increase of 1,000 per cent
by the reclamation work.

Not only does the creation phase of the
work make a wvivid -l.r]:l-l:'&] to the inves-
tigator, but the ease of the operations and
the simplicity of the scheme of caring for
the drainage and flood waters, as well as
the expected reduction of living costs in
the largely populated area adjacent, com-
mand equal interest, Multnomah County,
the county that eontaing Portland and a
population of 300,000, has but 21,000 acres
of cultivated land at present. This means
that the productive area of the county will
be increased by over 50 per cent, and the
importation of high-grade vegetables and
frivit from other markets stopped.” The
saving this should effect 1n the living costs
of the residents can easily be perceived.

The location of the land could not be
better for the purpose of truck and inten-
sthed gardening, abutting as it does on the
city limits of Portland. Until the spring
of 1920, the area had been continu-
ally subject to overflow and

J'.,.r['F'-
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DHAHARE DISTRICT

1907, bun the Dhking of the Multnomah and Peninsula Districts was Only Recemtly Placed About

12,600 Acres of Land, Formerly Remdered Practically Worthless by Inondation, in Reclaimed asnd
Lriven & Valae of 37,000,008 by the Suceess of This Undertaking
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traversed by sloughs with numberless
stagnant lakes scattered about. These
have been prolific breeding places for mos-
quitoes, and the dead waters have hidden
land worth millions,

MECHANICS
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diking having been done in 1919, and the
rest being completed this year.

The average height of the dikes is such
as to protect the land from a flood stage

Under the state diking
act it is possible for the
property owners of dis-
tricts, situated as is this,
to organize under the
control of a board of
supervisors with state di-
rection. It 1s necessary
for all the owners in the
district to sign and in-
dorse the project before
the work can be begun,
and then the district is
allowed to finance itself,
always under state super-
vision, by means of bond
issues. The necessary
funds becoming available,
the diking is carried out,
and the land then placed
in cultivation.

At the delta of the
Willamette, four drainage
districts have been formed. The Sandy
with an area of about 1,500 acres, the
Multnomah, 8100 acres, and the two pe-
ninaula districts with a combined arca of
about 2900 acres. The Sandy Distriet
was the first formed, and the work there
was completed in 1917, This land is now
all under eultivation and producing
bumper crops. The other districts are just
now getting their protection, some of the

Diistrict:

Sweamn-Shovel Dredges, with a D
Cubic ¥ards, Wnr’h’in! on the City u&pﬁr
Open Sewer Canal

One of the Bi

P
i
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A Pump House of Heinforced Concrete, Built into a Dike in the Multnamah
The Fumpin
of 90,000 Gallons & M

Equipment of This Imstallation Has a Capacity
ute, and Cares for the Dreainage of B, 100 Acces

of 30 ft. above low water. Only once in
the history of the rivers has that mark
been exceeded, This was in 1894, when it
reached M ft., and only five times since
the government gauge records have bheen
kept has it been more than 20 fi. Last
spring the stage registered at 15 feet.

The main dike for the Multnomah Dis-
trict along the Columbia River, from Fair-
view to McBride's Slough, near the junc-
tion with the Willamette,
is 13 miles in length, and
has been firmly sodded.
It is thought that riprap-
ping will have to be done
only in very few spots
along any of the river
faces of the dikes. The
other dikes mostly lie in
still waters, as the main
current of the Columbia,
at this place approxi-
mately a mile wide, seems
to be near the Washing-
ton shore. In the Mult-
nomah Dhstrict there are
aboutl00property
OWHNCETs,

One of the main
sloughs in the region is
being converted into an
open sewage canal by the

tlamd's

city of Portland. This is
the McBride's Slough, and
it is being deepened and

Capacity of Three

.
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Omne of the Hew Dikes under Construction in the Multnomah Drstrict: The Work is Done by the Big H.li'.t
=]

at the Lefr, Which Takes the Material from the Dredges. Brings It to the Dike Location, and D

cleaned to take the necessary flow to di-
lute the sewage of a population of 250,000,
according to estimates of the Portland
city engineer's force. As there are but
25,000 persons now residing in this distriet,
and the majority of them have no sewage
connections, it will be readily seen that
this canal should care for the needs of
the district for some time to come.

In the construction of this open sewer,
in which work the city and the drainage
districts are codperating, the material
trom the bottom of the cut is taken up by
dipper dredges, handling 3 cu. yd. to the
scoop, and the mud is deposited in barges
for removal to levee points.  Scrapers,
operated by drags, also work on the shore
sides, throwing up the material, and the
combined work is making it an exceed-
ingly fast job. The earth being a fine silt,
it readily lends itself to making a wall im-
pervious to fluids, and as the foundations
have been thoroughly grubbed, and all
woods and decaved matter removed, the
engineers expect the dikes to last,

. The districts are all separate undertak-
ings, and the equipment of each will likely
be different as it is installed, but the man-
ner of caring for the waters in the largest
of the four areas, the Multnomah District,
15 interesting, This distriet is 13 miles in
length, and at places two miles wide. The
river fall is about 3 ft. in 10 miles, and the
land to be drained iz well covered with
natural laterals that will be preserved in
the ultimate scheme. By this means it is
possible to drain the land by gravity, the
waters making their way to the lower
end, where the pump house is situated,
without forcing, and the one plant caring
for the entire area. The pump house, of
reinforced conerete, is set in, and is a part

b

of, the dike. It has two pumps, one a
48-in. screw pump, which with a 7-ft. head
will lift 50,000 gal. per minute, the capacity
increasing as the head decreases, or de-
creasing as the lift is greater, ontil at the
12-ft. stage it gpoes out of commission,
The speed of the pump iz 230 revolutions
per minute,

The second unit is a 36-in. centrifugal
pump with a capacity of 30,000 gal. a min-
ute and an operating range up to a 23-ft.
head. Its capacity also increases at a
low head with the result that the two
pumps working at a 7 or 8ft. head lift
0,000 gal, a minute. Place haz been made
in the pump house for the installation of
another unit if the two pumps now being
set are not suficient,

Im order to obtain a greater efficiency
at low heads, provision 1s made to operate
the centrifugal pump at two speeds by
means of pulleys on the belt-driven pump
shaft. The 48-in. pump is operated by a
150-hp, motor, and the 36-in. centrifugal
hy one of 250 hp. Both are arranged to
pump through the face of the dam.

Valves in the discharge pipes are oper-
ated by hydraulic pressure. which is con-
trolled by a low-voltage relay circuit on
the main switchhoard, and the same
awitches are operated in case of power
failures or temporary shut-offs.

F']ql'r valves are so arranged that thew
will ring an alarm bell when the water in
the sump reaches a point so low that the
pumps cannot safely operate, and when
no attention is pairi': the circuit breaker
automatically stops the motors. At low-
water stages, the drainage passes bencath
the pumping station by gravity. flowing
through valves that are arranged to close
when the outside water rises,
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BATTLING LEGION
OF POLISH WOMEN
LIVED IN BARRACKS

Emulating their sisters
of the Russian Battalion
of Death, the Polish
women formed an army
to assist in resisting the
threatened invasion of
Warsaw. They willingly
submitted to the incon-
veniences and hardships
of barrack life, and army
drill and discipline. While
in barracks, they strove
to relieve the monotony
by carrying on their
home tasks of mending
and sewing. The furnish-
ings of the sleeping quar-
ters consisted of only the
necessary bedding and
rude bunks, These latter
were arranged in tiers.

MECHANICS

Meas-
asks during
trm- H.l:tn' tien Imcident to Lile in
Women Suffered

Members of the Polish Women's Rﬂ:imt. lﬂ:ndu& asa D
ure in the Defense of Warsaw, Pursuin ular Home
the Intervals between Drill and the
Barracks, Tlmui:h tle Livirg Cruasriers Were Rough, the

the Inconveniences without Compl&ing

STRANGE DEVICE USED TO SHIFT LOADED CARS

The ordinary practice of moving loaded
cars of grain or coal at an elevator or

coaling dock iz by means
of cables that run along-
gide the track and are
hooked to the cars. This
system 15 more or less un-
satisfactory and fraught
with potential danger.

An impreved arrange-
ment involves 4 narrow-
gauge track between the
rails of the siding for a
four-wheeled car having a
heavy concrete bed and

equipped with a standard car coupler.
This car is operated by cable, and as it is

This Four-Wherled Car Handler can
Move Loaded Cars of Grain
in Either Direction

coupled to a string of {reight
cars it is possible to move
ihe load tn oeither direction.
When a new string of cars
is to be ron onto fhe siding,
the handling car is pulled to
the far end of the track,
where it passes intoa pit
between the rails, ready to

Loaded Grain I:lﬂl are Moved over the Graim Plts

Handler and

Laad iz Shoveled Out. From the
is Elevated to Spouts Which Conduct It to the Ship's Held

be raised and go to work
again when the locomotive

Pl]' the Wew Car
o has backed out.

the Graim



POPULAR

MECHANICS

THE SUBMACHINE-GUN MAGAZINE
BY MA). A. B. RICHESON

HE drum-shaped cartridge magazine
for the 45-caliber submachine gun, de-
scribed in Popular Mechanics last Novem-
ber, is regarded as the answer to all the
perplexing problems that have confronted
punmakers since this general type of mag-
azine was first evolved.
In operation, 100 rounds of antomatic-
pistol ammunition are lifted against grav-
ity and fed into the gun. The mechanism
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Above: The Spring-
Diriven Hotar, angd a
Detall of the Cartridge-
Delivery Part Right:
Bection Showing the Ar-
rapgement of Cartridges

of the magazine is so cleverly designed that
the delivery of each cartridge is perfect in
itseli, thus enabling the gun to attain its
tremendous rate of hre, which is about
1,300 rounds a minute. With this rate of
fire, the gun actually discharges several
hundred shots per minute, depending on
the speed with which the operator is able
to replace empty magazines,

The compact, easzily portable, and easily
adjustable drum-shaped mapazine was
chosen as the type which would enable the
weapon to attain its maximum possibili-
tics. However, the existing models all
possessed one or more defects, especially
those adapted to hold the large number
of cartridges required. This caused a
special study of the problem that led to
the invention of the magazine adopted for
the submachine gun,

The features of the magazine are: the
movement of the cartridges in groups
along a spiral passageway, each group
moved by a separate rotor arm attached
to the main propelling spring; the main-
spring itzelf, which can be wound with
the magazine cither loaded or empiy, and
which moves the cartridges in a clockwise
direction, and the zecond motive-apring
deviee, which takes the cartridpe away
from the heavy pressure of the main pro-
pellant and delivers it, with only the exact
foree required, into the gun,

This procedure never varies, Regard-
less of the number of rounds fired, or the
tremendous rate of fire, each cartridge is

delivered to the gun in thiz same exact,
perfect manner, which 1n part must ac-
count for the smooth operation of the
weapon for considerable periods.

The movement by groups, each by its
rotor arm, eliminates entirely the binding
and friction that were serious faults in
earlier forms of drum-shaped magazines,
where the propelling force was applied
against the rearmost cartridge, thenee sue-
ceszively to those in front, tending to
force them outward aganst the magazine
walls, especially where a spiral phassage-
way was used, The pressure exerted by
the rotor arms, distributed at regularly
spaced intervals throughout the mass of
cartridges, readily overcomes their imertia.

The wtilization of the sccond motive-
spring device does away with the abjec-
tion in older models, that, as the magazine
bhecame relatively empty, each succeeding
cartridge waz delivered to the gun with
increasing force, which in some cases be-
came  excessive, causing  jamming  and
pther malfunctions. This, of course, was
idue to the application of the propelling
force to the kst cartridge, thronghout the
operation.

In the submachine-gun magazine the
mainspring ceases to act on the cartridge
after it reaches the delivery position.

This magazine, besides heing most in-
penions in design. is both simple and sub-
stantial, no characteristic having been
sacrificed, and in addition, has been so
constructed as to obviate the dispropor-
tionate amount of waste space that made
older models bulky and ill-shaped.

CLEVELAND POWER STATION
RUNS AUTOMATICALLY

By means of a system of automatic
overload and wnderload relays and cut-
oputs, two 1,300-kw, rotary converters in
a power substation of the Cleveland street-
railway company are so accurately gov-
erned that they are cavsed antomatically
to start. at the proper times, come up to
speed, carry their loads as long as may he
required, and finally stop when they are no
longer needed,  All these complex opera-
tions are performed without interiering
with any other apparatus in the whole
power system and without supervision.
Oine of the converters starts as soon as
the street cars hegin to run at 4:00 a_ m.
and runs continuously until midnight. The
other, acting as an auxiliary, cuts in, up-
ont occasion, and carries half of the peak
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Interior of an Automatically Conerelled Flectrie-Converter Station: The Two Big Rotary Converters Start
and Stop, at the Rﬁ;‘imn and [Nvide Their Loada nally withoot Avien- .
ton then & Pericdical Cleaning and Oiling

loads. This cutting in takes place after
the first machine has been running at
full load for 15 minutes. The peak load
varics with lighting conditions and also
with the street-car trafiic. There are never
less than two peak-load periods during the
day, and there may be several, Fifteen min-
utes after the load on the second machine
drops 50 per cent below its capacity, it cuts
out, and the full load is transferred to the
constant-service machine, Besides con-
trolling the operation of the converters,
18 subsidiary relays and devices prevent
their being started or put on the line,
should there be any abnormal condition,
which might cause damage, anywhere in
the whole svstem.

LOG CABIN ON STILTS MAKES
EEAR-PROOF STOREHOUSE

Everybody has read of the sagacity of
the Yellowstone Park bears. It iz diffi-
cult to contrive a storage place for meats
or sweets which these intelligent animals
cannot find some way of entering or de-
molishing. The latest attempt haz been
made by a park ranger, and, 2o far, it is
taid to have withstood all attacks. A
small log hut is built upon 5-in. stilts, or
posts, at a height of 12 ft. from the
ground. The posts are not only carefull
smoothed, but are protected and rende

claw-proof by sleeves of stovepipe placed
near the top. These discourage climbing.

.n_u'_“. = i = _.

‘This Bear-Proof Storchouse bas, Se Far, Withstoad
the Assamlis of the Intelligent Brasis

Access to the cabin is had by means of a
ladder and trapdoor.

fl Automohile fuel and various wils for
the paint trade are now being produced

from New Zealand's kauri-gum deposits,
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UNIT BELT GUARD AND SHIFT
HELPS PREVENT ACCIDENTS

A combination belt guard and shifter
of cast iron, which assures ample protec-
tion against the catching of the skirtz of
female em-
El”}'“.h}' the

elts, is used
on the ma-
chinery of a
farge eastern
shoe manufac-
tory. The belt
shift is an in-
tegral part of
the device, and
neither of the
parts can be
removed from
a machine
without ren-
dering it use-
less for pro-

= duetion. In
this respect it differs from the usual form
of guard and shift which, being independ-
ent units, may be removed without ren-
dering the machine inoperative,

NEW AUTO-HOOD LOCEK
STOPS RATTLES

An Indiana manufacturer of hrass arti-
cles offers an improved, self-lubricating
motor-hood lock, which is designed to ap-
ply pressure
in two direc-
tions, thus
preventing
rattling. The
device con-
sists of an
anchor bolt
surrounded by
a heavy brass
evlinder carry-
ing the finger-
operated  ec-
centrie lock at
the top. A
compression
spring, inside
the cylinder,
cxerts a
steady, down-
ward pull of
50 b, The eylinder may be adjusted for
height by turning it to right or left as a
screw, an internal nut being run up or
down on the threaded anchor bolt when
this is done. Not only does the lock pull
down gn the hood; it alse applies a side-
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wise pressure which keeps the hood
pressed tightly against the end supports,
An oil-saturated absorbent pad, placed in
the top of the eyhinder, 15 compressed
every time the lock is released. The oil
squeezed onto the moving parts keeps
them in easy working condition, prevent-
ing corrosion.

GLASS HELD WITHOUT SCREWS
ON ELECTRIC FIXTURES

Electric-light fixtures that hold their
glassware without the use of screws have
now been put
on the market
by an eastern
manufacturer.
The bowl, of
the semi-indi-
rect type of
light, iz held
h}r a metal
ring, sup-

orted by

ooks on three
rods that have
the appear-
ance of small
chains. One
of the hooks
holds the joint of the ring together, and
by releasing a hook the bowl may be
tilted for eleaning, or removed, but it will
not fall if fractured. A ceiling light i also
made, in which the glass globe is sup-
ported by a hinged metal flange inside the
neck, instead of outside.

LAMPS ON ORNAMENTAL DAM
ARE SET IN NICHES

On the big Kensico dam of New York
City's water-supply system, the builders
have adopted
an interesting
method of
lighting that
harmonizes
unusually well
with the orna-
mental charae-
ter of the new
work. Square
niches, faced
with paneled
prismatic win-
dows, are set
in the stone
parapet of the ;
dam at intervals of 15 ft., with padlocks to
keep the inclosed electric bulbs safe yet
accessible. No lamp-posts are used.




THE MECHANISMS OF WAR ON DUTY IN IRELAND

Faollowing the British FPolicy of Suppresaing Ipsurrec-

tian with a Firm Hand., Members of the huy.‘l.l Irish

Constibolary Mere are Halding a Diblin Hoiss, Sis-

pected of Harboring Enemies of the Governmeni. Maoat

of These Baids Occur at Might, bat the Dhject ol the

Search iz Made an Bright s Day by Army Searche
lights on Moior Trucks

The Placard Huns apan This De-
jected, Tiled, and Manscied Figure
Signifies 'I'.h:l: He has Been a Mem-
ber of the “lrish Repulblican Army,™
bot is How Suspended in Disgrace

for Bomea Infraction of Rules |

|
H
|

The Royal Irlsh Constabulary, Auxiliary Corps, What Time Tt iz Mot Actually Engaged in Whe-
like Action, Practices Dillgently lor the Occasions When It will Be, Tha Formidable Armered
Cars af Modern Milary ork are Emplaved, and Afll the Other Paraphernalia of Real

In the Dublin Sirest Scene Here, & Heavy Smoke Scrven e Belng Laid Doewn in Bread Daylight

- — i FF T
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Left: The I:ﬂnﬂm I:hh*h Hnmnnhlﬂ hr the Shifd

Five-fcre

Steel Flume. Right

horing Soil, Graded for the Installation of a

ninl' Hei
arley Field Shafted Déownhill and

B-nkzd Up 20 Feet by the Upheaval

AIDS DISTRIBUTION OF CARDS
BY MECHANICAL SORTING

Sorting large numbers of file eards into
classihed proups is considerably acceler-
ated by a new form of compartmented
tray. Each longitudinal row of compart-
ments, having fromt and side partitions
but no back, is a separate umit, hung on
pivots at the ends so that the back edge
may be raised. A spindle extending back
nnder the compartments earries cams that
press against the bottoms and, when
turned. raises them, Cards rapidly dis-
tributed by hand, some of which fail to
drop accurately into the compartments,
are s0 agitated by this movement that

The Card Compartments, Raised by Turming the Ftll:-
ton, Shaking the Cards into Their

Froper Positions
settle at onec into their proper
places. forming compact and easily re-
movable packs,

they

STRANGE SUBTERRANEAN SHIFT
FOLLOWS IRRIGATION DITCH

Digging into the ground a few feet does
not ordinarily give rise to any strange
phenomena, but an irrigating project in
the Snake River valley of western Idaho
is proving an exception, After the ditch
had been dug, and some 8500 gal. of
water a minute were flowing in it, a queer
wave of soil began a slow progress along-
side, its crest moving 3 ft. a day or less,
and the land behind it cracking and sink-
ing. In one place a five-acre barley feld
was thrown into confusion and moved
downhill, while in another the upheaval
reached a height of 20 ft., comparable in
effect to an ice jam. Meanwhile nearly
all the water is disappearing into the
ground, and engineers believe the whole
trouble 15 caused by subterranean move-
ment due to softening of a sandy subsoil.
A 400-it. steel flume 1% to be installed to
insure the permanency of the diteh and
its surrounding territory.

NEW ALUMINUM ALLOY IS USED
IN ARTIFICIAL LIMBS

The manufacturers of artificial limbs
have long been secking a material which
would combine lightness and strength.
Although these requisites are found in
aluminum and the commoner alloys of this
metal, these have proved unsuitable for
the reason that they are rather badly
eorroded by perspiration. An  English
manufacturer claims to have overcome the
r.lhjcl:!]r_'nn by the development of a new
aluminum alloy which is said to be proof
against this corrosion. As in the well-
known types of limbs, the joints of the
new variety are of steel and bronze, the
wearing parts, bushings, ete., being of the
latter metal and of zole leather. This is
permissible, as these parts do not come in
contact with the wser's skin,
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NEW RADIO RELAY DPERATES ON WEAK CURRENTS

A recent advance im
W!I-EIEE:. r-r:c_twmg ll]pﬂ-
ratus development iz a

magnetic relay, con-
structed on a new prin-
ciple, which is actuated
by the extremely faint |7

supersensitive electro- ;:h:-_H‘__LfT];r

AEETI

- BWITGH —

-

LAY |
- BiFLaw

1—""-|||||| ={ija)i|
BATTERY BAT T LAY

currents generated n the
secondary coil of a wire-
less-receiving trans-
former, The device is
said to work well in con-
mection with one or a
series of amplifier tubes,
It was developed partic-
ularly for use on ship-
board, for the purpose of
closing a secondary cir-
cuit carrying sufficient
current to close a heavier,
less sensitive relay. This second relay, in
turn, closes a circuit 1 which 15 a tape
recording instrument of the conventional
type used in wire systems. In thiz man-
ner, long-distance messages can be re-
corded after proper resonance is estab-
lished by meanz of the regular telephone
set, As all distress signals are sent out at
the same wave length, the apparatus may
be set to that length with the assurance
that all impulses will be recorded. This
will permit the operator to absent himself

The Mew Superpensitive Helay as Connected

Top:
l;nl:-u the Radio-Receivin
Message o

Circuit. Below: The
a Moving Taps

from his post of duty without fear of miss-
ing any call, or, at least, relax from the
strain of concentrated attention.

=
= ':-__-' Th..

[ v,
o5 R
5 - 8 F\.-\. -

HUMAN TUG PULLS TWO HEAVY TOURING CARS LOADED WITH CHILDREN

ﬂ ETRONO man. resident of Coney laland,
&CE UPOn & WAFET.

the ends nl m rope to the bumpers af fwo tauring

& mogt aauseal frat of streagth and emduar-
cars and using the center

of the rope as a bharmess ov¥er hia shoulders, he hauled the two cars. loaded with children, a distapce af five
miies in the phenomena]l Hme of 44 minuces and 39 seconds, or at a rate of speed of approximately &34

'Iuk]uhqu.l.r

It will be noted that the side poll on the
pull the losd in this way than woeld have been expended i ke had hitc

More energy was required to
the cars ome behind the other,

s very B 3
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PHOTOGRAPHS PROVE PROPER
PACKING OF SHIPMENTS

A machineryv-manufacturing concern in
Mnhnchut.:tts has found a new and wal-

raphs El:mmu the Details of P'll!tlﬂ‘ Opera-
op: How a 'I“lﬂ:u 1z Placed im the Pt-l:hm Box,
Hmwn Becuring lv agains: Mavement with Cleats

P11I|:|l|:|

uable use for commercial photography.
Before putting on the cover of a box the

Alter 'Washing, Drying,
and Sifving. the Balvaged
Metal is Packed in Baga:
About 140 1 the Vakue
of One Day's Output ol

the “"Mine"

per, and M

A Full- F!e:!f:r.—-d Hknln: Machine Set Up on the Site of a Furm-ﬂ Rife Range:
ckel at the Rate of About 1,200 Founds pes

POPULAR MECHANICS

contents are photographed to show that
they are securely and properly packed.
One of the prints is kept by the shipper.
The other is forwarded to the consignec.
In the event of damage in transit, both
the shipper and the customer have proof
that it was not due to negligence in pack-
ing. The consignee’s print is valuable,
also, as a guide in unpacking complicated
machinery.

RIFLE-RANGE LEAD MINE
PAYS LARGE DIVIDENDS

The thought having occurred to a
western ore specialist that there should
be a considerable quantity of valuable
metal, lead, copper, etc., reclaimable from
the rifle ranges of the various abandoned
training camps, he obtained permission
from the government to work one of the
old camp sites on a percentage basis. The
results were quite up to his expectations,
as he is daily reclaiming about 1200 Ih.

.of nickel, copper, and lead, formerly the

component parts of the bullets used in
target practice. It is expected that about
100 tons of metals, worth 3200 per ton, will
be recovered from the one range in three
months' time, The operation will prob-
ably be repeated at the other abandoned
camps. As billions of rounds of ecar-
tridges were fired by the troops in train-
ing, the value of the reclaimed metal will
runi into the hundreds of thousands of
dollars. A point worthy of comment, as
it is pertinent to the question of the
marksmanship of the men, is that the strip
being mined, situated on a hillside directly
in the rear of the site of the
targets, is only 15 to 20 it. wide
from top to bottom, and that .

It i HdLll-fl'Ill'IE Lead, Cop-

Day from a Hillalde ‘,l,'hu Formed the Hack E‘:uhm
nek

the Fange. The Metal In the Bemaing of Government Ammunition Expended in Training Our Fighting



POPULAR MECHANICS

most of the metal, sometimes great masses
welded together, is found on a dead line
with the targets,. The work comsists of
wheeling the earth to a gas-engine-driven
washing and sifting machine in wheel-
barrows. After the coarser dirt has been
removed by a revolving barrel screen, the
metal and remaimning soil pass through a
flume where the latter is washed off. Then
follows another sifting through finer-mesh
sieves, After drving, the reclaimed metal
is packed in bags.

TEA-WAGON TYPE STEAM TAEBLE
IS ELECTRICALLY HEATED

A recent addition to special equipment
for hospital and similar work 1s a portable
electrically heated steam table, bnlit like a
tea wagon. The nickel-silver top, 57 by
25 in., contains two meat pans, four vege-
table jars, one gravy jar, and a 3-gal, coi-
fee urn, all of aluminum. The heating
element 15 mounted under the angle-iron
frame of the 6l4-in. deep copper water

A Portable Steam Table with an Electric Heating
Element in Ita Water Pan, and Alasminum Utensils
pan, with a three-heat switch at the han-
dle end. A 6-in. folding carving sheli
rins the length of the wagon, The weight
is about 350 Ib. complete,

NEW PHONOGRAPH TONE ARM
ADJUSTABLE THREE WAYS

A new phonograph tone arm and repro-
ducer has recently been placed upom the
market which may be adjusted to play the
vertically indented “hill-and-dale™ type
of record or the [E.I‘.El':l.“;!." cut variety. This
is accomplished by turning the reproducer
dizk to the two different angles, As some
records are designed to be reproduced by

3T

sapphire points, others by diamond points,
and still others by steel needles, and as
the pressure brought to bear upon the

-

Top: A Wew Phonograph ]lq:rndul:_u' Pll’i‘Eﬁ n Lat-

|r|l'|:z Cut Record, Bouom: FPlaying a ill-and-
Diale™ Type. The Small Lever on the Column Vazics
the e on the Point

record should be varied with.the kind of
point used, the new tone arm is equipped
with & small lever, in the upright portion,
which may be instantly zet to apply the
recommended pressure, The claim is that
the new device will play all brands of ree-
ords with an exceptionally faithful adher-
ence to tone gualities and values.

TWO-LEVEL GARAGE AND HOME

IS A REVERSAL OF RULE

Chaufifeur’s living quarters on the second
floor of private garages are common, and
having the garage built into the owner’s
home is not unusual, but an arrangement
whereby the chauffeur occupies the first
floor, while the motors are housed in the
second story, is something of a departure
in design. I_'}l‘his odd garage is built vpon
the top of a steep natural terrace in a
westerm  city.

This Garage Gives the Chauffeur a Ground-Floor Res-
idence, The Cars Ocoupy the Tep Floor -
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SMALL-SCALE DENTAL CHAIR
- 18 BUILT FOR CHILDREN

The importance of earing for the teeth
of children has been so strongly realized
during the past few years that many de-

Lefs: Child™s
Size Dental
Chair Kaised
o Full Hetghe
and Showing ﬁ'.it
Auxiliary Footrest,
|.'||'h|:|-|,-| r Chatr Set o
the Low Limix

vices have heen brought out to facilitate
the work, The latest of these is a special
dental chair, as complete in appointments
as is the regular adult size, but constructed
on a reduced seale, As the back is low and
the seat short, it 18 much more eomfort-
able, and the support more solid and se-
cure than can be the case with the large
chairs, no matter how many special ht-
tings and adjustments there may be sup-
licd with the latter, Besides the regular
ootrest, the child's chair is fitted with an
auxiliary rest for the comfort of the small-
est patients. Height adjustment is accom-
plished by means of a pedal acting upon a
mechanism in the pedestal base. The head-
rest 15 also adjustable,

NOETHEENMOST ALASKAN POINT
TO HAVE MODERN HOSPITAL

Taking advantage of unusual weather
conditions, a tiny power schooner, ¢arry-
ing lumber for buildings, equipment for a
modern-hospital operating room, and a
large furnace, succeeded in reaching and
unloading its cargo at Point Barrow, the
most northerly tip of the American conti-
nent, last summer. Winds sweeping west-
ward had, packed the ice of the Arctic
Ocean against Siberian shores, leaving the
water open off the coast of Alaska. The
little schooner drove northward, facing
the fnﬁsihil'it}‘ of a change of wind, which
would reverse the action of the ice and

POPULAR MECHANICS

hem it in on the Alaska coast. FPoint
Barrow was reached on August 26, after a
voyage of 62 days from Mome. With the
aid of 75 Eszkimos and white men, the
boat's cargo was discharged 1n the record
time of seven hours, Fearing the ice men-
ace, the captain immediately headed back
for Mome. Throughout the dangerous
trip the master of the ship was accom-
panied by his wife. :

The hospital at Pommt Barrow will be
constructed this winter with native help
and operated by a church home-missions
organization of the United States,

WOODEN MASTER KEYS HOLD
ODD CHAIRS TOGETHER

Two chairs, assembled without the wse
of nails, secrews, or glie, the handiwork of
a Pennsylvania artisan, are believed to be
the only ones of their kind extant. They
are built up of many parts so accurately
ftted together that each interlocks with
its fellow, the whole assembly bemng locked
together by master keys which are put
inta place last. The larger of the chairs
contains a total of 50 picces, fouir of which
are keys. The smaller is not quite so elab-
orate, containing only 48 blocks, including
two keys. The idea is the same as that
employed in a puzzle, popular a few years

These Chairs were Assembled without Mails, Screws,

of Qlue. The 50 Fartz Com
are Locked Together with
ago, in which a key piece held a number
of peculiarly cut blocks together in the
form of a double Maltese eross,

ping the Armchair
our Masier Keys

@] The name of America’s air pioneers is
to be given to all American-built engines
of the Hispano-5uiza design used in the
army air service. Henceforth these en-
pines are to he known as the “Wright”
models “E-2" and “H-2" They are being
2o listed in the official records,



INDESTRUCTIBLE STEEL BARRELS IN THE MAKING
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Flar Pieces of Steal are Raolled between
i Convex and & Concave Hoilsr Llnetl
the Centera are Stretched to Form the
Bulge of the Barsel and the Edges e
Brought Almost Togetber

The Next Dperation Tu the
Puncl'.:n,; ol the Halg [or
the Bunmg. This is Dope
by One Movement of a
Die ia o Heavy Presa

The Rm.rnh E:Ixu are
Trimmed b Powerful
Shear So %‘hlt. When

l_h Barrel inCompreased,
- will Come ﬂ:lil:!l.’ ‘The Rim of the Bunghole is Welded
Plrr::ﬂy'rnu TheSeain i Plaee, The Sresl] jill!‘l.! ke, Later,
Elecerically ‘Welded Screwed [nto the Bim, Which is Ia-
— ternally Threaded to Receive
. - :|.. — A
|

TI:e H‘ of Bound Plates are Upset
a Press, Forming Rims  Aflter the
tes are ced into the Ends of the

Barreln, Parming the Heads, Their Edpes

Arc-Welding 3 Head into a 1,008-0allon Gasos
1|.|-||: Tank: II'|_;:| im- the Hegdinig ol Harrels, Alter
the Heads are Pressed 1a, Thin Rings |:.| Steel
are Placed o Batk Sides of Them, These, the
and Those of the Barrels are Solidly Hesd Rine, and the Barrel Edgea, sre Fused

Wﬂdﬂl ‘Tagether inta a Solid Masa by the Welding Arc

PmESd B P fUERT AEERcE, LEREIE
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of Florida"s Inland Lakes, Infested with the Overluxuriant Toad Lily, a Ten-Acre Bed of Which Is
O Vimible in |:r Iil'luuu:" -rﬁ"m were All Bemoved ::t-'h I-TI:ILI-I El'p-:rlaltun: ol Two Gallons af .
Casoline, by Meins of a Simple Improvised Cutter Drawm by a Motorbaat

LAKE CLEARED OF LILIES GHOSTLY RIDER IN THE SKY
AT LOW EXPENDITURE DEFIEE EXPLANATION
With the »id of 2 homemade cutter and Just after Francisco Villa, Mexican

an outboard-type rowboat motor a park bandit and “general” extraordinary, made
his well-remembered raid on the
town of Columbus, N. M., a gov-
ernment surveyor made an ex-
posure with his ecimera. When
the negative had been developed
and printed, it was observed that
there was a well-defined image of
a horseman in the sky. The pho-
tographer emphatically states
that the photograph is not the
result of a douhle exposure, and
a5 the horseman is cleanly de-
capitated by the white margin
around the print the possibility
of an accidental double printing
can hardly be considered. The
theory has been advanced that
the horse and rider got into the

Iﬂﬂ:ﬂ against the Tree Tn the Plow That Removed the Lily icture as the effect of a mirage.
Beda: : i . .
%, \with Tosthed Sickle Bars Rivored o Theen his hypothesis suggests the pos-

sibility that light rays of the
official of St. Petersburg, Fla, recently invisible range, but possessing actinic
cleared Mirror Lake, in that city, of 25 quality, might create a mirage that would
tons of toad lilies at an expenditure of readily impress its image upon a photo-
two gallons of gasoline and some time, graphic emulsion,
The cutter consists of tweo 13- - - =
ft. lengths of angle iron bolted 3
together at one end so0 as to form
an acute angle. Riveted to these
are the cutting teeth uzed on a
mowing-machine sickle bar, It is
supported fore and aft by a row-
boat. Upon  being dragged
through lily or weed beds, it cuts
the growths off well below the
surface,

o
L
lb—ﬁ, I._"

¢
&

[ Sea water will be made to-yield
1K) tons of metallic magnesium a
vear by electric power, in the new
saltworks at Bergen, Norway.

A Curicus Snapshot Photograph Taken in Mew Mexico, Reveals
h::l“ulﬂ:-nm I'IH'I'H'I'I'I-I: in the Sky
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TEMPORARY CENOTAPH HONORS CANADIAN WARRIORS

Eager to do honor te Canadian men bowed fgures, kneeling before the grim
whao fell in the World War, and unwilling marker, is not at all unusual.
to await the proposed
erection of a great per-
mancnt monument, clul
women of Winnipeg re-
cently dedicated, with ap-
propriate cercmonies, a
temporary but imposing
cenotaph. “The Glorious
Dead: Their Name Liv-
eth for Evermore” is the
legend, and below it are
the names of battles in
whichtheCanadian
troops made their im-
mortal sacrifices. It is
significant of the earnest-
ness  with  which  the
northern country carrics
its heavy war burden,
that the placing of flow-
ers on the monument, in-
tended only as a dedica-

tion-day rite, still con- 2 : o _ b
tinues from day to day; Thees Thogiant Ciinens of Winnipeg. Ganuda, Witnssing the Unvelng of
and the spectacle of ing Whe Fell in the Warld War

Ty Ny —

MINIATURE CANTEEN FERPETUATES MEMORY OF PLEASANT HOURS BEHIND THE LINES

THA.T the memary _ul the maost pleasant houra apent oversess bhe !:-Ep‘t Ereen In 'c'h-!. I'ﬁ|:|:|.d| af Warld War wet-
crafs, a reproduction of the Grst Red Croas camteen to ke established in France is being created by a ngted
uﬂrlﬂ. member of the staf of the MNational Museum. The figures in the reproduction are being modeled to
a miniature scale, and the furnlshings, benches, tables. stoves, piano, etc.. arc all in !hup'mf. Mot only are the
figures faithful to the humaes models, 5a to minute details, but the sculptor, alded by the frat dircctar of the famouns
eriginal tantesn and another well-known Hed Cross canteen worker, has succeeded in expressing & taneocus
action and life, and also in catching and fixing that mrmrimu. something generally known as atmosphere. When
ed, the model will be placed in the Red Cross buslding in Washington, !
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ACETYLENE WELDING SAVES
SHIPF'S OLD HAWSEPIPE
After a score of years of use, subjected

to constant wear and erosion, the iron
hawsepipe of a certain ship in eastern

The .ﬁ.ﬂ:ﬁrl:nn-wtldnﬂ Repair on the -E:h:l s Hawie-
o=

pe, with the Deck Cut Away to
mada

com te the Torch

waters recently reached a condition that
appeared to demand a $4,000 replacement
. job. At this juncture, however, an exgert
acetvlene welder came to the rescue. By
cutting away the adjacent part of the deck
planking to permit safe application of the
torch, a complete repair was made in 16
hours” work on the pipe, which was thus,
at an inzsignificant cost, prepared for prob-
ably another 20 vears of serviee.

HIVE-SHAPED BUILDING HOUSES
HONEY SHOP

A merchant who deals exclusively in
honey so thoroughly believes in “sticking
close to his work™ that he has had his
store shaped into the form of an immense
heehive. The idea is desipned to be a
husiness stimulator, an effect which it

An Exclusive Honey Store Bullt Hee a Bechive, with
& Comblike Lattice Alongside 1o Complete the Effect

MECHANICS
Emhahly has, A lattice alongside the
uilding heightens the suggestion of

honey, as it slightly resembles a crossecut
section of comb.

ARMY EXPERTS SOLIDIFY
AND CAN POISON GASES

Canned, solidified poison gas, which is
claimed to be absolutely foolproof and
mobile, has been perfected for use by the
American soldier, according to Brig, Gen.
A, A, Fries, head of the Chemical Warfare
Service in Washington, and officials at the
Edgewood (Md.) arsenal.

That two studies—defensive and offen-
give-gas research—go hand in hand al-
ready has been demonstrated, for, in addi-
tion to the development of new forms of
gas, army experts at Edgewood have had
to improve the gas masks to make them
effective against some of the new gases
brought into existence there. In technical

military progress, every new weapon

means a call upon the armorer for a new
defense,

As a result, this country today has not
only gases which surpass anvthing used
during the World War, but a mask which,
in recent tests, was worn 24 hours a day
for a week, except at mealtime, without
any discomfort whatever. Breathing was
normal, speaking was simple, and it kept
out all the gases thus far known.

The biggest achievements that General
Fries felt at liberty to make public at this
time are the development of the mobile
cloud poison gas, and a new form of
sneezing gas, which forced the experts to
strengthen their own masks to keep out
the gas,

The innovation brought about in the use
of cloud gas is that now the unitz required
for generating a flood of destructive
vapors are confined, in a solidified state, in
small canisters that can be carried by each
soldier without adding more than a pound
or two to his load. ring the war, the
only method of setting loose a gas cloud
was to connect up a series of tanks, each
weighing about 200 pounds,

The operation now is for each man to
take from his pack. at the propitious mete-
orological moment, his package of gas,
apply heat, and the poisonous vapors roll
away on the wings of the wind into the
heart of enemy territory. No other agent,
except intense heat, can release the gases,
and instead of a host of experts and davs
of planning to make a gas attack a success,
a mere handful of officers trained for the
work can pick the time for miles of front-
line trenches to beleh forth destruction.



A Bucclic Scene in Which Every Article and Figure is Molded from the Highly Versatile Papier-Miché: The

Minuteat Details of the Mase
like Action can be Expressed im

pEricate ﬂh_!-l.‘-'l::; cap be Mimicked
e Figures

and the Bpirlt of Lile-
Animals

of Persons and

PAPIER-MACHE UTILIZED IN MULTITUDE OF WAYS

MNE of the effects of

the ever- mounting
price of lumber has been
to stimulate tremendous-
Iy the papier-miché in-
dustry. Formerly deco-
rative panels, thin parti-
tions, stage properties,
and a thousand and one
other inconsequential or
temporary things were
made of thin sheets of
wood veneer or laminated
boarding. MAs the cost

has made it prohibitive
to continue this practice,
those having need of the
articlez enumerated have,
in casting about for a
lumber substitute, discov-

N .

Abeve! Papier-Miché Takes the
Place of Composition Boeard i
the Making of Light Panels, and
af Plaster for Ornamental Pieces.
Guch a8 Urns, Vases, Arthcisl
Flowers, Fancy Colimaas, Pedes-
tals. and Capitals, Leit: 5t Gau-
dens' Famous Lincoln Reproduced
in Papier-Miche! Alds Imitacron
Pipe-Organ Tubkes Which Mask
the Heal Tubes Placed Behind

|_.|'||-|'| || erel I'|'|‘l\.'l'|'l.' uri-

thoupelt -of ;n}-wi.||:|i1il.'.=- i
papier-mache It is now
molded into all sorts of
cshapes, many of them
Lieing reproductions of

extremely heavy ohjects,
such (s rship's s hoers;
243
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church bells, bronze statues, and, in one
case, the pipes of a large pipe organ. The
smaller, iner things, such as flowers, foli-
and exquizite stat-

age, wvases, trellises,

Crtber Examples -uf the Uees of Papier-Miché in D-:

orative Schemes: AHI:IE IHustrated, Even the

Bells and Trllhl., is Molded in the .ﬁ.i:turn.mnd-lhng
Medium

ucttes, are alzo reproduced by the papier-

miché designer’s art,

It has become evident that the forms
into which this accommodating medium
may be worked are myriad, one adaptation
usually suggesting another of equal im-
portance.

EASTERN COAL MINES FIRED
BY VOLCANIC ACTION

After a thorough investigation of three
scrious coal-mine fires in the Pennsylva-
nia fields, experts have given it as their
l'.I-I:I'iI!EIEIII that l]u:}r were caused by voleanic
activity, It is supposed that a series of
eruptmns of mild Ir'll'll'lls-ll_'r" liberated and
fired gascs imprisoned in the coal seams
and pockets. Another theory is that the
liberated gases ignited spontaneously upon
coming in contact with the oxygen of the
atmosphere,

A material resembling ¢ork in lightness,
frmness, msulation, and the sound and
damp-proof qualities necessary for build-
ing work, has been developed by a Eu-
ropean chemical manufacturer from com-
man poat,

MECHANICS

HUGE AVALANCHE DEVASTATES
SLOPES OF MONT ELANC

An avalanche of unprecedented magni-
tude, in itsclf a small mountain, recently
crashed down into Italy when a part of
Mont Blanc's lofty summit, 153,782 ft. in
air, tore itself loose and dropped through
a sheer two miles anto the Brenva Glacier,
The incalculable mass of rock and ice
traveled for 10 miles down the valley, de-
molishing an old and famous pine forest,
damming up the torrential Doire River,
and stopping miraculously at the wvery
gates of the village of Pourtoud. The
roar of the cataclysm was audible, and its
vibrations sensible, for 50 miles, and near
by the earth trembled perceptibly. Pro-
longed drought, depriving the peaks of
the usual cementing action of the snows,
is held responsible for the vast debacle.

IGNITION SWITCH ON DASH
SHUTS OFF GASOLINE

A new motor lock consists of a valve;
let into the fuel line, which is turned to
the on or off position by two oppoded
solenoids, operating on the baltfr:.r CLr-
rent, and the zolenoid cores, ending in
racks which mesh with a small pinion on
the valve stem. The controlling switch
is a dash attachment locked with a small
padlock instead of the conventional
type of key. When the switch iz turned
to the on position, one of the solenoids 13
energized and opens the valve. Turning
the switch to the off point cavses the
other solenoid to act, closing the wvalve.

led Electric Gasaline Shur-Of

AN Dash-Control
.:i.'rh the Cover Remawed, M:F the Sale-
natds, Cores, Racks, and

No current flows when the switch 15 in
either position.



A Train of Drop-Frams=
Sali-Dumiping Tratlera,
Laaded u.-ilrh Carbage,
beimg Hauled to & h'ru-
nictpalIncinerator 1 Each
Traller laHauled through
the Alleys by Horses
and the Train Made Up
at 5 Central Poimt

Left: The Low Side of
the Trailer Facilicates
Loading. This Construc-
tion is Made Pagaible by
the Uee of a Double-
Drop=FrameChassia The
High Ends of the Hady
Frevent the Spilling of
goae Muterials

Upon being Unlocked she Emﬁ_n Tilt. by Gravity, Unload Their Contents, and Heturn to Position,

The Load

Drischarged Well cutside the Line of the Wheel Hubg

IMPROVED-DESIGN DUMP-BODY
TRAILER HAS A DROP FRAME

Believing that it iz desirable to sacrifice
road eclearance in favor of ease of loading
in the design of refuse-collection vehicles,
an Ohio manufacturer is marketing a
heavy-duty trailer, in which the top edges
of the body sides are only 60 in. from the
ground, this being considered as a com-
tortable lift for the average shovel wielder,
The object is attained by building the
chassis with a very decided drop in the
frame. No power of any sort is necessary
in unloading, as the body is so balanced
that, when unlocked, it is tipped sidewise
by the weight of the load, and returns to
the vertical by its own weight when the

load is discharged. As all materials are
dumped several inches bevond the outside
line of the wheels, the likelihood of abra-
sive substances, such as einders, sand,
ashes, ete,, getting into the bearings, is
largely obviated.

NEW-TYPE ARMY CART CARRIES
BOTH WATER AND RATIONS

Several improvements are visible in a
new form of army cart, which carries hoth
water and rations, The improved vehicle
has auto-type brakes, saving tire wear,
and a three-piece bow, easily repaired,
supporting the cover. The cart makes a
short turn, and i3 usable as an auto
trailer or a horse wagon. )




240 POPULAR

NEW METHOD OF WELDING
OPTICAL GLASS

A new and valuable process for welding
rlass optical raﬂs has been developed by
a member of the Bureau of Standards.
This will be useful for the construction of
glass eells, hollow prisms, glass tubes

'I"hn-lu{iplu of Welded-Glasga Optical .ﬁ:ptum Hominated with Mercury

ight:  Interference Fatterna ca
hermetically closed with accurately flat,
ground, and polished ends; for the join-
img of lenses; for providing windows of
Mane optical glass for incandescent lamps
for special uses, and for numberless other
purposes, of great value in scientific and
technical work and in the products of cer-
tain industries,

Other methods for welding glass are
known and uzed, but this method has ad-
vantages in that the welding can be ae-
complished with an inappreciable distor-
tion of the main surface of the glass, and
the cost of preparing the parts is less,
Such a method has long been sought, The
method used consists in heating the partg,
in position, in an electrie furnace to the

annealing temperature, and then applying

a small hlowpipe flame to the junction,
which causes trﬂ welding to be effected
rapidly, an operation similar to the autog-
enous welding of metals,

Seen_Which would Mot
Be the Cape If the Glass Was Mot Quite Perfect

MECHANICS

Articles of Glass Welded by
the Mew Method, Which Con-
migix im I'.[uti.m: the Parts, in
Pesition, in &n Electrie Fur-
nace, and Thea Applyisg =

& o the

Bmall Hlowpipe FLl.ru

PIGEONS REPORT BASEBALL
SCORE AS GAME PROCEEDS

The services of pigeons as valuable
arencies in war, as bearers of tidings be-
tween widely separated scctions of the
country, and as messengers of death, are
achievements already eredited to these

: sensible ereatures of
flight. But for the first
time, they were recently
employed in the convey-
ance of sporting news.
Army ofhicers, detained
from attending a baseball
game between the army
and navy, detailed carrier
p[g!un!. sent by special

igcon motarcycle, tokeep
informed as to the prog-
ress of the pame, At the
conclusion of each inning
the score was written on
a strip of paper, the mes-
sage placed in the con-
tainer, and the bird released. The pro-
gressive changes in the deciding game of
the service baseball 51::ru=5 were I,hui; TE-
vealed to the absentees, inning by inning.

SPRAY OIL ON SHIFTING SAND
TO PROTECT WESTERN ROADS

Highway builders in the West have a
serious problem in the presence of fine,
light, volcanic sands that slide or hlow
onto the road constantly, often blocking
it completely, On a 53-mile streteh of
the Columbia River Highway, govern-
ment engineers are now spraving the sand
with crude oil. A trailer carrying two
oil tanks is drawn by a tractor, which
supplics steam to heat the oil and force
it throngh a v%-in. nozzle in a fine spray
that carries 100 ft, or more, This methad
is proving quite effective in keeping the
powdery sand immobile,
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TURNTABLE TESTS ACCURACY
OF AIRPLANE COMPASSES

Among interesting istruments of pre-
cision, designed for special purposes at
the Bureau of Standards,
a stand for testing air-
plane compasses is worthy
of note, A turntable grad-
nated to .1°, with an ad-
justable index, carries
two upright posts with
a crossbar at the top, on
which two telescopes
shide, The compass to be
tested is placed on the
turntable, and the tele-
scopes  focused on its
north and south points
and elamped. A stand.
ard compass is then sub-
stituted, consisting of a
magnetized steel bar with
a diamond pivot resting
in a sapphire cup. A fine
line on the bar, denoting
its true magnetic axis, is
focused in the telescopes,
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has been greatly simplified, however, by
a machine that is virtually a mammoth
pair of cutting pliers driven by compressed
air. This mechanism is suspended by
chain tackle at the level of the work, The

and the adjnstable index
turned to zeroand
clamped. The compass
under test is then replaced, and all its
card points examined through the tele-
scopes, by turning the table. The accu-

The Compressed-Air Cubtin

img OF the Eeds of 13-Inch
onstraction

Tool, C
Staybults in Bailer
operator admits the air by means of a
small valve at the left, and the poweriul
jaws immediately clip off the staybolt,

Lefr: The Compans-T
Magnet. Right: The Swandard Compass in
racy of their correspondence with the

scale determines the calibration’s correct-
MEss,

STAYBOLT ENDS QUICKLY CUT
BY COMFRESSED-AIR TOOL

Where staybolts are used in large num-
bers, as in boiler construction, the waork
of cutting off the ends represents a con-
siderable item of time. The process now

eating Turntable with Tts Tdﬂcnﬁ-ﬂ Remavable

which may be as large as
114 in,, like a piece of
wire, The machine and
one man are declared
ecqual in production to
25 men with hand toaols,

HOTHOUSE PLANTS
TRANSPLANTED
WITHOUT POTS

The officials of the New
York botanical gardens
last yvear tried the experi-
ment of actoally trans-
planting  specimens na-
tive of the temperate
rones instead of simply
burying the containing pots in the soil
of the greenhouses, as formerly has
always been the springtime custom, Al-
though it had for years been ohserved
that the plants always showed marked
appreciation of the treatment, the re-
sults of the new plan came as a distinet
surprise. Freed of the restraint of the
ots, the plants ahsorbed nourishment
rom the new soil to such purpose that
all exhibited great increase inogrowth,
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HIGH-SPEED TIMING DEVICE
FOR MINUTE INTERVALS
A new apparatus, utilizing two vibra-

tory rates of differing and extremely high
frequency, has been designed to time ex-

g i
" T -
i - i E=

I r g

Thousandths of Seconds sre Registered on a Moving
Pharagraphic Film Contalned in the Ciseular Drum,
High-Valmage Sparks Supply the Light

ceedingly minute intervals, A tuning
fork with a rate of LOOD vibrations per
second actuates a shutter which cXposes
a moving, sensitive flm at 0 -zecond in-
tervals. A secondary light in the form
of two fine beams
of exceedin
brilliance, reflecte
from the mirrors
of two scnsitive
galvanometers and
playing onthe
flm, 1z wzed to
make the actwal
clapsed-time rec-
ords. Any change
in the value of the
current passing
through either of
the galvanometers
will eanse a maost
decided movement of the reflected beams
in a vertical plane. Intervals of .0001
second are measured with ease and aceu-
racy to W01 second is claimed. The
apparatus was designed to measure |:|1'-|:||j|:1:-
tile wvelocities and big-pun recoil inter-
vals, but it may be adapted to praetically
any high-speed timing purpose.

I‘h‘H‘_EFE RECOIL S8TARTED

- —
| DIRECTION OF EVENTS

Jmllmg oil-burning equipment has
ad:lt one knot to the big British liner
“Olympic's” speed, which averaged 29 miles
an hour on a recent record trip.

MECHANICS

HIGHEST CONCRETE BUILDING
IS SEVENTEEN STORIES

What iz declared to be the first use of
concriete as the exeluzive constrection ma-
terial of a high office building iz now in
progress in New York City, where a 17-
story structure is in course of erection.
The three lower stories are being faced
with pink quartz, applied by a novel proe-
ess at the time the structural concrete is
placed. The fArst six floors are to be di-
vided into rental offices, and the others
oceupied as lofts or offices by the leather
merchants who are putting up the build-
ing. the top floor being reserved for club
purposes,

METERING DEVICE CONTROLS
LARGE LAUNDRY MACHINES

A clockwork mechanizm has been de-
veloped which may be attached to the
large washing machines used in laundries,
that will ztop them and drain the water
at the expiration of whatever period the
device has been set for. Before starting
the washer, the hands of two dials are set
at the proper figures. One of the dials is
a counter, and registers the number of
times the washer has been in operation
during the da}'. The other dial is the
actual timer. If it is desired to stop the
machine after it haz run for five minutes,
the hand on the main dial is set to point
to the fizure 3" Not only does the de-
vice stop the machine, but it also opens the
drain valve and sounds an alarm bell
When it is desired to use the same water
twice, as in bluing, the meter may be set

A Mewgring Jl.l'rnl'lmtnt for Llundrimuhmu Which

Stops and Draina The dim
Washed, Left: Tlmiun and Counting I.Ell. Hllhl
The Drsin Valve Operated by lhe Mechanism

to stop the operation without epening the
drain valve. A record of the time con-
sumed in washing each filling, and also of
the idle time, iz printed on a-moving tape.
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n*_..:l- Belore and After Views of the Porformer Who Undresscy

| under Water:

His Btreet Aftife iz Made Up of ALl the

Conventional Articles al Apparel, Iacludiag Unsderwear,

Finigh of the Underwater-
Attenndant

Disrobing Act: The
Canoe. In the HFIEI Foregr

UNDERWATER-DISROBING FEAT
IS AN ENDURANCE TEST

An exhibition diver performs the novel
feat of entering the water completely
dressed, remaining submerged until every
piece of clothing is removed and emerg-
ing clad only in a bathing suvit. His
apparel,at the time of making his dive. con-
sists of all the conventional items, inclad-
ing collar, necktie, shoes, and underwear,
It is dificult enough to disrobe against
time under normal conditions, but when
to these are added the difficulties pre-
sented by wet shoestrings and heavy,
sogpy, water-logged garmentz, and the
fact that respiration is impossible, the
feat becomes a rather remarkahble trial of
endurance,

[ By all available information, the world-
wide production of cane and beet sugar
during the 1920-1921 season will be 17-
EE-E,SC’IZ} tons, or 1774676 tons preater than
the preceding season. The 1913-1914
figure—the largest on record—was 18,667 -

J00 tons.

Diver has Just Come U
eiznd, Varlous Articles of

Hose, and MNeckiie

d is Striking Out Vigorously for the

HAND-WOVEN COTTON AND TOYS
ARE PRODUCT OF ODD PLANT

Cotton cloth woven on old-fashioned
hand looms is the unusual product that is
winning renown for a queer manufactur-
ing plant consisting of two eottages in the
mountain country of North Carolina. The
establishment, owned and operated by two
women who have settled there, 13 turnmg
out a high-grade fabric, 60 in. wide, in va-
rious patterns, used for interior decora-
tion and for making “sport” clothing.
Unusual value for the latter purpose is
contributed by a process recently discov-
ered in Mew York, which renders the ma-
terial completely waterproof without re-
ducimg its softness and fexibility, making
it especially suitable for golf and outing
clothes. As a side line, toys of remarkable
interest are produced, many of them re-
producing  “Mather Goose” characters
with fascinating fidelity. The work of the
plant iz done by voung people of. the
mountain districtz, who are taught both
weaving and carving and given opportu-
nity to develop special talent.
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NOVEL READ-AS-YOU-RIDE
SIGNS ARE EFFECTIVE

Realizing that the swiltly moving
motorist has not time to read the long
text of the old-fashioned roadside sign-
board, the enterprising merchants of an
Ohio city have originated a clever adver-
tising scheme., Eaech word of an adver-
tisement is painted wpon an individual
signboard measuring from 8 to 10 in. in

length., These small =signs are then
planted alongside the right of wa}f. at

An Undersluig Motof-Track Powér Winch Driven by

the Engine, Pulling Telephane Cahles through Street

Conduits: Bhould the Insulated Cable Meet with an

Dbsirgetian, the " Feel™ of the O Coming Power Cable
Warns the Operator to Ease the Pull

right angles to the road, in the proper
sequence to form complete sentences, As
they are spaced from 530 to 75 ft. apart
and supported by uprights about 3 ft.
high, they are easily read at any speed.

4 5

The Multiple-Unit Read Sign Excites Curiosity, Which
Begets Interest, and, bnnTu:nl. R-unlﬁi.:::r#-lu

FOPULAR MECHANICS

UNDERSLUNG MOTOR-TRUCK
WINCH SAVES BODY SPACE

The saving of load space in the motor-
truck body is the object in a new design
of power winch which 15 underslung from
the extreme rear portions of the truck-
frame members. The apparatus is espe-
cially designed for the use of telephone
companies, and other concerns, who have
occasion to draw large insulated cables
through long undtrg'ruund conduits, As
rapidly as the %s-in. power cable com-
pletes five turns of the
winch drum, it is taken
off and wound on a cable
drum mointed on an in-
dependent stand. This
allows a 425-ft. eable to
be carried in a small
space, The speed of the
winch 15 entirely depend-
ent upoen that of the
truck engine, as it re-
ceives its power by way
of the transmission. Al-
though it has a pulling

Details of the Underslung Power Winch for Metor
Trucks: The Deive Is by l"5-1'||\|l'| frem the Truck Gear
Set, through a Slow-Speed Reducing Gear

power of 5000 1b., it is said that the con-
trol 15 so delicate that the operator can
detect by the “feel” when an obstruction

which would damage the insulated cable
is encountered.

WATER-PIPE-LINE AIR INLET
REPL&EE’D BY FOUR MEN

A sudden rush of water through a large
pipe line, supplying a western city, having
wrecked an air inlet, it became necessary
that the vent be replaced quckly. The
work was easily performed by four men
with the aid of some timbers erossed in
the form of one side of a sawbuck. As
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from the Air

When the Water was Suddenly Admitted w0 a High-Pressure Supply Line, the Air Vent, Shown st the Lalt,
Collapeed Preszure i

: The Mew Weni,

eighing 700 Peunde, being Haised,

Preparmary to Installation, weith the Aid of a Simple Rip Made of Croas Timbess

one end of the pipe was raised to a sofh-
cient height, the crossed timbers were
placed under 1t in such a way that the
weight was sopported until another grip
could be secured. That this was a rather
clever manipulation will be realized when
it 15 known that the ]:-irt,: is 20 ft, long, 30
in. in diameter, and weighs 700 pounds.

POCKET TOOL FOR MECHANICS
HAS VARIETY OF USES

A little angular piece of steel, only about
J in. long, is made by an eastern inventor
into a combination tool that takes the
place of much eumbersame equipment, It
clamps firmly to a common rule or
straightedge, and may be uszed as a T-

square, a try-square, a miter, center or
inside square, a level, a depth or scratch
gange, or a gauge for transferring meas-

Boad - o NN,

Left: The Tool and & Hules, Forming a : Right:
'T.l':}lq the Teal dor Circ mﬂ

urements, It will form or hisect any
angle, and find the elements of a circle.

INVALID'S WHEEL CHAIR ADDS TO COMFORT

Amn amproved wheel chair which should
go & b way in miding the recovery of
the aﬂaﬂ: has many comfort features,
Each part, co it iz claimed, 15 adjustable,
mdependently of all other parts. The
back may be tilted to several angles, ns
may also the leg and footresis,; The
coshions are a cowhination of hair, air,

Improved Iovalid®s Chair:
is Complebely

and spring constroction. They may be
strapped into place to avoid shipping, By
a ¢lever method of shifting about, the
large back and seat cushions can be made
to conform to bodily contours and posi-
tions, thus nssormp
restiul relaxation
for the patient.

Ta the Left is Shown the Decided Curvature in the Seat Cushion When the Chair
. The View to the Right Shows the Unusual Leagth af the Back Cushian



MODERN PRODUCTION OF LIFE-SIZE WAX FIGURES

The Heated Wax is Foored into the Molds,

Allewed to Herdes inmm o Wall About Twos

Thirds of an Inch Thick, and the Bemainder
Poured OF Agaln

Apntomical Accurscy Is a Primary Reguirement of

the Art, and the Plagter Maolds for the Hand and Arem

are Made frem a Living Medel. upon Whom the
Flaster is Shaped ia Sectioms

Casting a Delicate Member ke 8 Hand and

Arm of Wax, in & Plaster Mold, MNeceasbimies

Cutting Away the Plaster 10 Kelease the Wax
without Injury

L7 I\

In Casting a Bust, the Mold of €1 =13
Plaster is Cooled with Water, and the 13
Ii:'igl;rf Tz Hollow. as El;:,nh:r'il:ﬂ ”u‘.hthﬂ
T Pierure, Whes the 1 alls have
After the Wax Busiz are Cast, They TEuast bet I:tln:j::lrne Theroughly Hardened, the Cast is
Tharcughly Washed and Diried Befars the Pacea Removed by Beparsting the Srctions of the
sre Hetouched, Preparatory to the Final Tinting, | Mald, Whicl are Tieid Topether during the
and ke Hair Selected and Fastened in Placa ; Pouring Operation

oy WaErdE pEeREsE,



A WORK OF PAINSTAKING DETAIL AND ARTISTRY

ﬁ%uﬂ! Dieeail |
i: Enmll. ourse, After

the Waz Casting 18 Fl.rIIJIJﬂL
In This Pictore the Artist is
Been Finishing an Arm and
Hapd, the A<curate Shaping
and Tinting ol the Fimger
H'l ks - Receiving Painstaking
Attenkion

To Complete the Famillar
Figurd, a3 REevealed in
the Lusunous Settang ol
a Display Window, 1]
quites That the Ehopkeeper
Draw upon Hix Stock lof
lis Farest Kaiment—the
Final Touch of Art-
LTy

Selecting the Hair for the
Wax H astentng [t
1|1 Hll:r Is Another ik
Demanidin Artistic Taste,
for- the l-firll.m Adarament
must Suit the Type and Com-
plexion of the Model, and Tis
:-Trr:h muﬂﬁﬂu Etn.ud-

P (3]

y East Be as E
an Poasible

—

The Real Art of the Entice Proc-

esn Lies im the Crestion of &
Lifelike Face, and Thizs Work ix
Intrusted o an Ad Armed
with o Bmall Brosh sad & Supply
of Delicate Colors. For Con-
winience, the Color is Commaonly
Applied Before the Model is

Ansembled

AVITHE] WO E5
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LOCATES GENERATOR FAULTS

To remove the puesswork from the most
puzzling operation in automotive electrical

An Armature- Testing
n0rowles’ s The Alter-
mating- Cuarremt” A mmeter
ig Usedin Making the Har-
vo-Bar Commutator Test

repairing, namely, the location of short
and open circuits and grounds in gen-
erator and starting-motor armatures, €om-
mutators, and field coils, a device, known
as a “prowler,” haz been placed on the
market, The apparatus derives ite pecul-
iar name from the fact that, while in
action, it emits a growling, or even a
howling sound. It is designed to be oper-
ated on current from the standard com-
merciil lines, In structure the device
consists, principally, of a laminated core,
open on one side, and carrying a winding.
{‘urn:l:ll: passing through the v.imli[u., sels

a heavy *1.1hzrn:|tmg magnetism in the
c-:u-c This, acting upon the armature or
field coil undergoing test, induces cur-
rents in them and also scts up secondary
magnetic effects. DRoth these currents and
magnetic cffects may be measured with
sufficient accuracy to determine not only
in which coil the fault may lie, but even

POPULAR MECHANICS
ARMATURE-TESTING “GROWLER"

i which turn of the wire. That the re-
sults of the tests may be accepted with-
out rﬂiEr'l-'ﬁ-“ﬂﬂ. there is no reason to
doulbit, since the principles underlyving the
opceration of the device are well under--
stood, [t is merely the adaptation, with
important refinements, of similar appa-
ratus which have been used for years in
making the same tests on large commer-
cial penerators and motors,

HIGH WATER HEAD SUFPPORTED
BY HOLLAND DOCK GATE

A maximum head of water of 6314 f1. is
supported by a nmew M-ft. dock gate at
Ymuiden, Holland, with unusually light
construction, The gate is divided hori-
zontally into eight compartments, the
four ulpptr ones being filled with air, the
three lower with water, and the remain-
ing one connected with a pump that emp-
ties it when the gate is being opencd, and
fills it during closing. This method so
equalizes pressure on the lower parts of
the gate that much construction material
is saved. Horizontal howstring girders,
615 ft. deep at the center, spaced & f1. 10
in. apart, and connected by vertical posts
that support the sides of the entrance
wall as well as the plating, compose the
gate frame,

CULTIVATOR PUSHED IN FRONT
OF FARM TRACTOR

A recent adaptation of tractor culti-
vators places the latter implement in
front of the tractor instead of behind.
This arrangement makes it possible for
the operator to see what he is abaut at
all times without turning his head. The
implement is bolted to the front axle of
the tractor, and thus any movement of the
front wheels iz instantly communicated
to the cultivator,

Lefr:
under th: Eve of the Driver, and

Ride View of & Tractar with the Mew Cultivator Attached to Itz Froat End,
Allowing It to be Steered with the Wheels, Right: Frnnl

valnz T Constanyly
iew of the Machine
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The Automatic 'Wood-Flaning Machine Equipped with the Stock-Matching
Attachment: The Emvering Board Tteelf Sets and Locks the Mechanisom That
Trima It to the Standard Size, in ‘:‘IIET_IET Irnches, That Is Mearest the Rough

[F ]

Size of the Outcoming Boarde Right: Plan

Left: The Feedi t End of the Machi Ehowi the Swingi Indicator
[ [ ing-Cru a chine, le.ﬂr g n:;.llhlu o

WOooD PLANER AUTOMATICALLY
DRESSES STOCK TO SI1ZE

In a new model, fast-feed, wood-planing
machine, used for dressing stock to
match, the entering boards are trimmed to
the ' standard width, in quarter inches,
that is nearest the rough width, without
attention from the operator. The mech-
anism is antomatically set and locked by
the entering stock, the width of which
may vary as much as 1% in. without
resetting the head. At the feeding-out
end, an indieator needle, swinging on a
scale reading in guarter inches, constantly
informs the operator at that cnd of the
width of outcoming boards. The ma-
chine weighs 17,1000 b, occupies a Hoor
space of 16 ft. 7 in. by ? ft. 2 in,, and takes
stock up te 15 by 6-in. size.

L A new steam-turbine locomotive, built
in Switzerland, is being tested on the Ko-
manshorn-Winterthur line in that country.

That Tells the Operator the
by the Incoming Board

AUTO-BATTERY SERVICE KIT
KEEPS SUPFLIES READY

All the necessary paraphernalia for giv-
ing service on automobile storage batteries
are kept con-
veniently to-

ether, ready

or use, by
means of a
portable kit
recently
placed on the
market. The
enameled -
steel ease, 22 in. long, 12 in. high, and 6%
in. wide, contains a rubber jar for dis-
tilled water, a hydrometer safely held in
a clip, a three-compartment sliding tray
for extra terminal nuts and vent caps, and
a full set of toals, The kit, which weighs
10 1h., is easily carried by the long bar
handle at the top, and may be set con-
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veniently on a vunning beard or car floor, -



Foundry Hoom 'Where Small Seeel Ingots for Making Horeeahoe Blanks are Cast:
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in the Center Are Chroups

of Molds Ready for Pooring; in the Background Stand Imverted Molds Emptied of Thelr Castings

MAKE BLANKS FOR HORSESHOES

CEMENT AND STONES REPAIR
'CRACKED AQUARIUM WALL

After the plnt:-Flaﬁﬁ walls of an agua-
rium at Los Angeles, Calif., had been set,
cand the cement had hardened, a erack de-
veloped across the front side. Instead of
replacing the glass, it was decided to re-
pair it by building a buttress of stone and
cement on the outside. The glass was

held from =springing by a brace from the

T e e e

Fochwork Cemented on the Outside of an Aquarium
te Fepair and Conceal a Crack in the Ghass:
The Cornera were Added for Harmony

crack to the opposite side. The addi-
tiomal work at the corners was added to

make a more harmonious effect, The re-
pair was a complete success.

BY CASTING SMALL INGOTS

Small steel ingots, only about 2 in,
sinate and 28 in. long, suitable for mak-
ing horseshoe blanks in special rolls with-
out further reduction, are now cast by a
new process at a southern steel plant,
Multiple molds, clamped together, enable
30 ingots to be cast at each opening of
the ladle, and by inverting the group of
maolds the castings are quickly shaken out.
Use of high-temperature electric fur-
naces explains the mill's success 1n pour-
ing ingots of small cross section instead
of the 5 to 7-in. squares of the older
pracesses, and the saving effected, in the
manufacture of horseshoe blanks, s esti-
mated as at least $10 a ton,

ITALIAN FLYING BOAT SETS
LONG-DISTANCE RECORD

To an Italian military flier belongs the
eredit of having established the long-dis-
tance record for seaplanes, Ilis route was
from Sesto Calende, Italy, to Stockholm,
Sweden, touching Riga, Reval, Helsing-
fors, and the Aland Islands, and includ-
ing a tour of the Swedish coast. The total
distance was a trifle over 2,600 miles. An
observer was carried throughout the trip.




POPULAR

VICTIMS OF LEAD POISONING
HELPED BY ELECTRICITY

Electrical treatment for lead poisoning,
to which smelter workers are particularly
subject, has been put on a practical basis
since its experimental dis-
covery 1n England, an-
nounced in this magazine
in February, 1914, and
hospitals in the northern
Idaho mining districts
have been equipped for
its application. The pa-
tient’s feet are placed in
a large pan of =alt water,.
and his arms in another,
Then a direct electri:
current, limited to 75 mil-
lamperes at 110 valts, is
passed through his body
for one hour. Not only
does this treatment ap-
pear actually to remove
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the lead, by some curious electrolytic
process, but, if used early, acts as a
prophylactic, greatly re-
ducing the severity of the
attack and its subsequent
bad effects.

— .

Three Wictimas of Leml Proisoning Taking llu Electr-ul ll: TMl‘Iﬂ:nt To=
gether, with 110 Volis Passing through

AIR BRAKE FOR MOTOR CARS AND TRUCKS

That the objectionable features in the
early designs of automotive air-braking
apparatus have heen largely eliminated is
the assertion of a western manufacturer
of an air-brake system designed for in-
stallation on passenger cars, trucks, and
trailer trainz. Due to a multiplicity of
more or less delicate and intricate parts,
such as pumps, pistons, cylinders, valves,
piping, tubing, ete. and the fact that
smooth gradations of control

tvpe is recommended for installation on
trailer trains, since cach trailer can he
equipped with brakes and the whole train
controlled by the tractor driver. Also,
if a hose connection or pipe, anywhere
in the system, should break, all brakes
throughout the train would be applied
automatically,. The control walve is
mounted on the steering column, directly
under the steering wheel or on the dash,

seemed impossible of attainment,
the brake action being either slug-
gish and uncertain, or sudden and
severe, all previous attempts at
air or wvacuum braking have

Erﬂv:d pnsuccessful  and  have
een abandoned,

The source of pressure in the
new syvstem 1s one of the cngine
cylinders, a part of the compres-
g0n Or expansion pressure being
trapped by a simple valve which
replaces the standard petcock.
The brake-actuating units are
diaphragms of heavy rubberized

| The Fressure Supply Unie .;_.l;.
Hew Automobile Air-
Eri.h: hg,l S1Em

fabric, frictionless and sensitive
to varying degrees of pressure.
They are supplied in three sizes
and variations in length of stroke.
Two types of apparatus are furnished.
One 15 a straight-pressure system for
application to passenger cars; the other
ia built on the balanced-pressure plan,
iimilar to that used on railway cars, This

Left: A Pals of the Diaphrapgm Pressure Chambers Which .F.l.'nlplr
the Erakes. Each
Right:

Dinphragn: Brakes on One Wheel Dnl:r.
The Control Valve Mounted on the Dash

within very easy reach of the driver, A
light touch moves the lever,

d] Extensive deposits of rich platinum ore
are reported in Cape Colony, Africa,
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STEEPLEJACK-TRAINING SCHOOL
TEACHES DANGEROUS TRADE
A Brtish former airman, steeplejack

by trade, has opened a school to train
aspiring high-level workers i the fine

Emphjl:h in the Hl]nm:' The Iniiru.c:n-r. a6 Ex-

Alreman, 12 Demonsteating How to As-

cend er Descend & Rope

points of repairing questionable smoke-
stacks and fagpoles and at the same time
retain their health, There is not a
great deal of competition in the calling,
as the steeplejack, like the ship rigger, 15
not called upon until a structure, in need
of attention, becomes dangerous to work-
aday people, and doubly so for him. To
he sure, he has his easy jobs, such as the
Tmlnun% of a 200-it. smokestack or the
dome some sky-towering building.

HEARING OF SHRILL S0UNDS
DEFENDENT ON PRACTICE

That portion of the
nervoiis syvalem of the ear by
which shrill sounis are perceived, appears
to be somewhat independent of the part
which receives sounds of lower register,

The practical application of this fact is
the traffic pahceman’s whstle, The shrll
note of the whistle comes ont ¢lear above
the din. erash, and roar of the street.
Such whistles are also nsed on the hattle
ficld where similar confusion exists,

A more recent application of this prin-

mechanism and

MICALnS Uf
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ciple has been in the reception of wireless-
telegraph signals, It is found that, by
adjusting the receiving telephones so that
the note heard will have a very high pitch,
it can he heard and recognized in the
midst of eonfusing sounds which come
from other sources, such as “static,” stray
signals, and the like.

In this connection one wireless expert
had an experience which threatened to be
very embarrassing. He was giving a dem-
onstration on the vse of wireless signals,
in which, according to his custom, such a
high-pitched note was employed. The ad-
justments were made to pick up the de-
sired signals, and the hiztening device was
given to one of the members of the party
in whose interest the matter had been ar-
ranged. This man failed to hear anything
at all. 5o it was with the next listener,
and the next again., The demonstrator
checked up the apparatus and had no diffi-
culty in hearing the signals, Ie then
realized that his ability to hear them was
aceounted for by his practice with them.
Finally. however, one of the members of
the group was found who heard the sig-
nals clearly and definitelv; and this rfe-
lieved what was fast hecoming, under the
circumstances, an extremely awkward sit-
uation,

FLOATING DONKEY ENGINE
IS DOCK “HANDY MAN"

Of use in a multitude of ways, a Roat-
ing donkey engine is dragged to all parts
of a western harbor to exert its power
wherever needed, A shelter 15 provided
for the operator, and consequently the rig

A Floating Denkey Engine That is Hauled to Any

Fart of 8 Westersn Harbor Where Ita Sefvwices are

Fegquired: It Sits upon a Barge and is Towed from
Flece 1o Place by a Tug of Motorboat

can be vsed in any kind of weather. A
tug or motorboat i3 used for towing the
harge,
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— Loading the Debydrator with a Tray Truock —
That Runs on Ratls from the Haod
Tmuck iate the Chamber

A Side View of One of the Big Dehydrae. Sl
ing Wnits, with the Moter-Driven Agr-
- Circulating Fan at the End

A Battery of ithe Mew ]}:E{:‘Lllinl Machines, Each 12 Feet Long, 16 Feet Wide, and & Feet High, with Stacks

aof Deying Teaya an

Doubtde Trucks About te ba

fed Into the Lift Doors of the Chambers

DEHYDRATING COSTS REDUCED BY NEW MACHINE

Machines for the dehydration of fruits
and wvegetables are t:urimmnrilf)' built on
the ground by the operator of the plant,
and have the usual faults of “"homemade™
apparatus, A standardized machine has
now appeared on the western market,
however, introdocing a number of new
and valuable elements. Each unit of this
modern dehydrator measures 32 by 10 by
6 ft., and handles eight to ten tons of prod-
uce every 24 hours, at a cost as low as 45
to 90 cents an howur.

Double walls around the dehvdrating
chamber exclude all air except that which
is used continuously in circulation, prop-
erly regulated as to moisture and temper-
ature. A blower and suction fan main-
taim the circulation, the revsed air effect-
ing a conziderable saving in fuel. Near
the hottom at one end of the machine is a
condenser consisting of a series of water-
cooled baffles, through which the air

passes on its way to the trays, absorbing
an adjusted amount of moisture. This
retards the drying process sufficiently to
prevent the common trouble of too rapid
surface drying, Bleaching is avoided, and
much of the original color retained, by the
production of carbonic-acid gas through
the oxidation of the wvegetable matter,
tending to displace the air and become, to
some extent, the circulating medium,

The dehydrating chamber accommo-
dates 24 travs at one time, with a dryving
surface of 3,328 sq. ft., and a total of 350
trays are supplied with the machine. For
the interesting process of loading and un-
loading, a hand truck with longitudinal
rails on its platform is used. In the dry-
ing chamhber are rails mounted at the same
level. On these a smaller truck rung, car-
rying 15 trays. While these are being run
imta the chamber at one end, others are
being removed at the other end.
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X-RAY TUBE INSULATORS
PREVENT FATAL SHOCKS
The high-voltage current used with

X-ray tihes may he deadly under certain
comditions. It 15 not nmecessary to come

Btrong Insalating Bushings and Shields, to be Ap-
plied b !I'I!-r!l-:lr Tube Termimals, evEnl
Bhocks to Patients and Techmicians

mtao direct contact with a wire, as the cur-
rent will jump a gap of 4 in, or more, In
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order that patients and operators may be
amply protected, large shields of insulat-
ing material, to be placed on the terminals
of the tubes, have been brought out, Sup-
plementing the shields are two long bush-
ings of great insulating strength through
which the lead-in wires are run,

PRECISION WEIGHING IS DONE
WITH SCALE BEEAM MOVING

The most precise weighing in the world
is done with the beam of the balance mov-
ing. Keadings are taken of the indication
of the pointer at the ends of its swings,
from which is deduced the position in
which the beam would remain at rest, if,
by a delicate operation of some kind, it
could be placed stationary in that position.
After one rest point, as it is ealled, is de-
termined, a small change is made in the
weight on one of the pans, and & new rest
point is determined., From the change in
the rest point of the beam, and from the
known wvalue of the =mall change in
weight, the exact weight in the counter-
poise pan required to bring the beam to
balance in its zero position, can be deter-
mined by a simple computation, and the
weight of the object being measured can
thus he established,

This method of vsing the balance is im-
portant for three reasons: First, it 15 gen-
erally impos=ible to bring a fine balance
to rest, the vibrations of the boilding, in
many cases, heing sifficient to give it per-
ceptible motion; secondly, the effects of
friction are practically eliminated. and
thirdly, by using the moving pointer, the
indication can be obtained quickly,

LATEST IDEAS IN DIRIGIBELES TYPIFIED IN “R-80"

The wew all-Dritish, rigid dirigible
“H-8" has successiully completed its trial
fhights. A maximum speed of 65 miles an
hour was attained, amd it 15 cstimated
that a constant cruising speed of 530 mies
an hour can be maintaned for a distance
of 7200 mules. No attempt has been made
to surpass other craft in point of size.
The aim has heen, rather, a bettering of
ciiciency, and it 15 eonceded that this has
heen accomplished, The hull of the new
ship 1% sail to be the most periectly
streambined that has ever been produced,
and the streamline idea has been applied,
in the extreme, in the construction of the
cars. There are four of these, three of
which contain the power wmits. while the
fourth is the navigator's ear, As is to be

expected, the last-named compartment is
placed well toward the front, in order that
the navigator may have an unobstructed
view., Directly to the rear of and con-
pected to it by a flexilde vestibule, is the
second car containing two of the Em-hp,
engines,  These are gear-connected in
siich a way that either or both may be
used to drive the mam propeller. Two
more engincs of the same size are carried,
ong exch, 10 two secondary cars suspend-
edd side by side toward the extreme rear
of the ship, These engines drive direct-
connected, independent propellers.  The
principal speciheations of the “RK-B0" are:
lemgth, 530 fr.: diameter, 70 it.; height,
85 ft.; gas capacity, 1250000 cu. it., and
gross lifting capacity, 35.2 tons,



The Gaz: Contalfiers Are 15 BHallonets
Made of a Mew Exceptionally Light and
Gas-Tight Material. This Iilusiration
Shows the laflatiom of the Contaipers
While  Underpoing Test. The Small
Framework Ts That ol the Combination
Mavigator's Cabin and Main Engife Hoom

R s

Looking down the Inteciae af the
,l'|||||.'||i,-|||1r.-,|"||||.' Feame: The Clope-Mesh
Laiticework of Wire Forma the Net
Which E-u[\-puru the Tars, Thue the
Envelope Carrles No 'Weight. but Merely
Formis a &mooth Surface to Cut Down
Wind Resistanoe snd Skin Fricton

I The “R-80" Undergoing Trial: A Oun Platform, oa Top, Mounts One Two-Founder
| and Six Lewis Machine Gunms. All Caev are Frovided with Buaffers Which fAre Buoyan!
Enough to Euppnﬂ the Machine on Water, The Steering ‘L-l-lillh and Hods are Inclosed

r a Bhaft Which Connects the Ehip's Hull and the Pareard Car

il
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IMPROVED POCEETKENIFE HAS
NOVEL FEATURES

A new knife, perfected by a Pacific-
coast inventor, is made in various types

MECHANICS

when in line with the handle, the latter
i5 closed, locking itself and holding the
blade absolutely rigid by the aid of shoul-
ders. A channel groove in the base of the
blade, which operates on an imbedded pin,
. prevents the blade from

Tap: The Compleis Kpile, O
ihe Hlade
Bide of the Handie; 2, the Blade; 3 and 4

Hinge Bushing and Pin

from the long, heavy hunting knife to the
tiny watch-chain knife. It may be best
described as a device wherein the blade,
when in use, is held rigidly in position,
and when not in use, 15 completely con-
cealed, When closed, the knife is dust-
proof, and ean be made waterproof if
desired, An important improvement, from
the angles of utility and manutacture, is
the elimination of the steel back-spring,
which constitutes a large part of the cost
of the ordinary pocketknife. Also, blades
are interchangeable, By the simple method
of unscrewing the pin holding the blade,

. Lefe: The Handle Optned, Showing
Folded Within, Fight: The Dizazsesmlled Pasis, |, The Button
Lock Paris; 5 H
Handle Catchi 7, BlldtiIPtu:_ 8, Handle Shield; % Hinge Spring; 10 and

going beyond its proper
position in  opening  or
closing it, thus practi-
cally clin:inalin; all dan-
ger of the users cutting
himsedf, . It is claimed
that, grade for grade, the
improved knife can be
manufactired at from
one-third to one-half less
cost than ordinary knives
with blades that open and
close.

&
! £ ! 'l' e
¢’3° NEWEUROPEAN
/A== ,~==_ CYCLECAR HAS AIR-

e 3 PLANE FEATURES

Owing to the gasoline
shortage in Ewrope the
demand has become so
strong for an automotive
vehicle combining extreme lightness and
economy with comfort and rehability, that
the designers, in attempting to meet it,
have evolved some odd creations,

One of these is a monocar, reminiscent
of the eyclecar stage through which the
American automobile industry passed a
few wyears ago. It consists of a light
single-passenger body, a front-axle mount-
ing, two motoreyele wheels, and one rear
wheel driven by a diminutive air-cooled,
two-cylinder engine, such as is used ex-
tensively in this country te convert bicy-
cles into motoreyeles, A push-pedal starter

Yoke; &

another blade can be quickly sub-
stituted. Thus a hunter can, in
a moment, substitute a skinning
blade for the ordinary blade in
his knife.

- The ordinary-size knife has two
blades, or one bade and a wtility
tool, The watch-chain knife has
a blade and scissors, blade and
file, or fle and scissars,

The knife iz very simple and
efficient in operation. The usual
shicld decoration on the handle
serves as a lock eatch, When
pulled back slightly, the cateh
pernits the handle to fly apart
about two inches, a movement
actuated by a small coil spring in

the joint at the butt of the handle.
The blade is then pushed out
with the thumb or forefinger, and

Theee-Wheeled Monmocar, the Latcat Hure
ton:
Cooled Engine, Mounted above It, Supplying the Power

n Automative Creass

The Dive Is on the Rear Wheel, a Diminutive #ir-
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Left: The Homemade Overshor Water Wheel by Which a Tia
AT,
The Plant Operates Continuonsly, !Hﬂplurjng Mo Swrage Bamery

Lighting. Center: The
NEmma.

Long Wooden

enables the passenger to take his seat he-
fore starting the engine, The stock mod-
els, so states the claim, are capable of a
sustained average speed of 20 miles an
hour, and in trials a maximum of 47 miles
an hour has bheen attained, The influence
of aerial engineering is seen in the stream-
lined body and the spring suspension,
which iz an adaptation of the shock-ab-
sorber prineiple used in airplane landing
gears, It is said that, owing to the offi-
ciency of the springing. the little cars will
outstrip a motorcycle of similar power in
rough going.

TREATED LODGEPOLE PINE IS
USED FOR RAILROAD TIES

Practically inexhaustible supplies of rail-
road ties are declared to be made available
by a special process of preservative treat-
ment for lodgepole-pine timber, develaped
by a western road. This slim species of
tree, heretofore debarred from extensive
use by its lack of breadth and durability,
Erows In enormous quantities over the
vast forested areas of the Northwest, and
iz easily handled. A plant for treating
lodgepole-pine ties by the new methad is
to be erected by the railroad in southern
Montana.

TINY CREEK SUFPLIES POWER
FOR FAEM LIGHTING

One of those tiny creeks that abound,
annamed and almost unnoticed, in nearly
all farming districts, has recently heen
put so effectively to work hy a Washing-
ton farmer that it lights 17 lamps in his
house, heats his electric flatiron, and runs
his churn and washing machine., A small
dam across the creek turns a stream of
water into a 200-ft. length of wooden
Hume, 14 in. wide and 5 in. deep, leading
to a homemade overshot wheel, 12 ft, in

Creek is Made to Supply Power for Farm

Right: The Big Wooden Pulley Driving the

diameter and 24 in, wide, On its shaft,
inside a little power house, is a 9-ft. wood
pulley, belted to a 16-in. pulley that in
turn drivez a 7-ft. wheel, and this turns
the Ya-hp. dynamo, giving it 1800 r.p.m.
when the water wheel makes 12 r.pm.
The plant operates continuously, employ-
ing no storage battery, and its owner is
g0 well pleased with it that he contem-
plates building a bigger one.

MAKES GLASS EYES TO ORDER
WHILE CUSTOMERS WAIT

Making a profession of an art she
learned while doing war work, an Eng-
lish girl has recently opened an office in
Paris specializing in the production and
fitting of plazs eyes, The remarkable fea-
ture of the undertaking iz that the artificial
optics are finished from the raw material
while the customers wait in the anteroom,
A gas blowtorch mounted on a small
workbench, and a few simple tools, con-

Transforming a Glass Tube inte Artificial

with a
Gas Blowtorch, While the Customers ait

stitute the outfit with which the adept

artist fashions the imitation eyes from

glass tubing,
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LARGEST TRANSFOEMER I3
RATED AT 66,000 VOLTS

What are claimed to be the largest
transformers ever produced were recently
constructed at a large eastern factory.

_|

One of Three Enormouws Transformers, Built for a Weat-
cm Power Company: Each Is Nearly 10 Feet in Di-
ameter and 72 FI::E! High over the Insulating Bushings

Each of the mammoth units is incased in
a steel tank of an approximate diamcter

of 10 ft, and a height of 16 it. The wind-
ings are immersed in oil, of which each
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tank contains 18 tons, to prevent dete-
rioration from moisture and also to in-
sulate them, the insualation of the coils
proper being insufficient to confine the
enormons voltages which are generated.
Ineluding the oil, the weight of cach unit
is 63 tons. Current is taken in on the
primary side at a voltage of 11,500, and is
stepped up and delivered to the trans-
mission lines at a pressure of 66,000 volts,
It is expected that the pressure will later
be mncreased to 132,000 volts, The ends af
the high-tension windings are brought out
through very heavy insulating bushings,
approximately 6 ft. in height, mounted on
the tops of the huge coils,

DOUBLE-SWING HEAVY-DUTY
LATHE HAS NOVEL FEATURES

A new multi-purpose lathe has been
produced which may be wsed on work re-
quiring cither a 26-in, or a 40-in. swing.
Primarily designed for the turning of rail-
way-car wheels, in which case the max-
imum swing is required, the tool is of suf-
ficient accuracy, so claim the manufae-
turers, to permit the successful perform-
ance of smaller turning operations as well,
The back side of the bed is several inches
lower than the front side. This design
allows an unusually large clearance from
bed to center without undwe width, which
i a desirable feature on account of the
economy in floor space effected. In order
that the maximum capacity may be used,
hoth the head and tailstocks may be
shifted, transversely, from front to rear
of the bed, until the distance from the
centers to cither rail 1s sufficient to ac-
commodate work requiring the maximum
swing. The dezign differs from the stand-
ard pattern of lathe in that, were it pos-
sible to shift the headstock transversely

-

Left: Details of a Double-Swing Car-Wheel Lathe, H:hnwing_ the Dropped
Back Side of the Bed and the Method of Zhifting the Tallsiock Trams-

versely, Above

View af the Masdive Headstock, Whith can Alsa be
Shilted frois Front to Back
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.

One Man, with the Aid 5
! ol & Bimple sl T, ©an
Cluickly .I’I.
maveE
| Winpgmits

pply or Res
the Panel Top.

Becure It in
Position

=" With the Papel Top Removed, a 'Mie-n.r l

“ Combination Bedy for Light Auwato-
4 mohiles Becomes a Sport Type. The Box
nm ths Kear Gives a Turtle-Back Efiect

A Mew Combination Passenger and Commercial Automobile from Two
ful Designing are Seen in the Proportioning of the
Bpace Is Ample for the Regquirememnts iﬂ'

"I (5|

The Load

in the latter, the effect would be to de-
crease rather than increase the swing.
The difference in the height of the front
and rear sides of the bed makes possible
the variation in capacity.

'AIRFLANE SURVEY MAY AID
IN.CLIMBING MT. EVEREST

‘Preparatory to a projected attempt at
the scaling of Mt. Everest, the world's
highest mountain, whose top has never
heen trod by homan foot, a sugrpestion
has been put forth that an airplane sur-
vey of the approaches, possible routes,
and camp sites of the summit would prove
of immense value, The height of the
mountain s 27,000 ft,, or about D000 ft.
less than the airplane altitude record. So,
there 15 hardly a doubt that planes counld
be flown straight across withont stops.
However, there are the problems pre-
sented by unknown treacherous air cur-
rents and the lack of landing spots to be
considered. Now that the project has
been sugpested, it may he supposed that
some daring airman will shortly attempt
the flight.

E'rl.denc:l of Thnug}lhla

nglea. Left:
Farts and the Absence of Abrupt Lines
Small Merchants and Salesmen Who hlh Thekr

DETACHAEBLE PANEL-TOP BODY
FOR LIGHT CARS

A combination passenger and panel-
top commercial body for mounting on
light chassis is the offering of an English
concern. The under body consists of the
cotmventional two-passenger seat with an
open box in the rear. The sides of the
box are exceptionally high and have the
rearmost top corners rounded off ta a
smooth curve. A light panel top, which
may be guickly mounted and demounted,
as the oceasion may require, completes
the assemhbly, The body is designed for
the service of small merchants and sales-
men whao ealicit orders three or four davs
during the week and make deliveries the
remainder of the time. When the car is
n=cd as a roadster, the top it demounted
and the box hady covered by a deck, This
serves as a dicpnise and tones down the
commercial appearance.  The one-piece
windshield is strongly hinged to the cowl,
and may be raked when the machine is
used as a roadster, or set vertically when
the panel-top body is apphied. The panel
baody is held in position_hy wingnuts,
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SOAP-AND-WATER METHOD
KEEPS FERRIES CLEAN
The job of washing the huge ferries

that ply across San Francisco Bay is about
the same as that given to the small boy

— o T R

i moiad with, Logg-Handied, swabs,
wnd Washed OF Again with a Hose

who carries water to the circus elephant.
Many methods have been tried, buot it
has been decided that the only success-
ful one is soap and water. The boat is
ticd up to the dock, and deck hands go over
the sides with a seapy solution, applied
with swabs mounted on long sticks, An-
other man then turns a hose on the boat
and the soap is mopped off. It takes all
day to wash a ferryboat in this manner.

PLAN ELECTRICAL TRUNK LINE
FROM BOSTON TO WASHINGTON
The investigation of the economies that

would result from the establishment of a
general system for the
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REMOVE SULPHUR FROM COKE
BY TREATMENT WITH GAS

Coke cleansed of itg sulphur content is
a better fuel for both household and steel-
furnace use, and a scientist of the Bureau
of Mines has found that treatment with
hydrogen gas is the simplest desulphur-
izing process. Since by-product coke-
oven gases contain about 50 per cent hy-
drogen, it is proposed that they be used
for the treatment, by passing them over
the mass of coke at the time of its forma-
tion. By this means the removal of the
sulphur would become a part of the man-
ufacturing process, and be quite econom-
ical. The impurities in the gas do not
prevent 1ts action, as it was shown that
hydrogen experimentally wused could be
maidle to serve satisfactorily a second time.

MACHINE FOR FILLING SILO
IS DRIVEN BY TRACTOR

So many farmers nowadays are using
power to cut silage and load it into their
stlos that an Illinois manufacturer is mar-
keting a s!peci:l.] steel machine for that
purpose. [t is driven by belt from the
power pulley of any tractor, and has a
self-feed conveyor in its low feed table
to carry the stalks to the cutting knives,
which are large and cannot become
choked with material, The cutting angle

of the knives is adjustable, and the cut
may bhe changed while run-
ning, by loosening a collar
and moving the flywheel
toward or from the cutting

generation and distribu-
tion of electrical power
is the object of an 18-
months' survey now be-
ing conducted by the U,
5. Geological Survey in
the industrial region be-
tween Boston, Maszs,, and
Washington, D. C. It
waz for this work, it may
be remembered, that con-
gress at its last session
appropriated $125,000,
Having studied the pres-
ent aml probable future demands, and all
possible sources of power in the area, the
investigators will develop the details of
the general plan. This calls for a main
trunk line of electrical power, which will
be fed by all the large generating plants
along the route, and will be tapped
wherever industrial power is required.

A Machine for Curting Silage and Loading It Into Biloa: A l.ln:n'vzvnr Car=
rics the Stalks to the Cuotter and the Silage is Then Blown wup a Chate

plate. A blower carries the silage up a
canvas chute and into the silo as fast as
it i3 cut,

d[No less than 494 forest fires have been
located, in less than two and a half
months, hy patrol airplanes in California
and Oregon,
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NURSERY TRACTOR DESIGNED
TO RUN OVER TREE LIMES
Now that tractors are being specially

designed to meet varions peculiar require-
ments, even the nursery

267

equipped, the tractor passes readily over
trees and limbs on the ground, withowt
danger to machine or operator. It uses
gasoline or kerosene, and gives 8 hp, at
the belt and 16 hp. at the drawbar.

operator may obtain a
muodel adapted to his diffi-
cult needs. While it may
be used for all ordinary
purposes, the nursery
tractor is primarily
intended to haul a tree-
digging machine for up-
rooting rows of stock
Eunning the whaole length
underneath it, with a 2-
ft. clearance, is a half-
round tunnel, or inverted
chute, with a flaring
mouth like half a funnel
at each end, the front one
being 3 fr. wide. Thus

Ground :

‘The Special Tractor for Haoling Tree DNiggers in Morseries. with & Tunnel
Underneath, to Permit It to Pass over Limbs and Branches Lying on the
The Machine mayv bhe Applicd, Alse, to Drdinary Tractor Uses

'SIMPLE KEROSENE BURNER
ADAPTED TO HOME NEEDS

A new kerosene-gasifying and burning
unit for which great economy is claimed
has been announced by a Nebraska in-
ventor. The burner is supplicd in various
sizes suitable for cooking and heating
stoves, furnaces, ete. As the parts of which
the burner is composed contain no very
delicate or moving elements, reliability
and certammty of operation are claimed,
Fuel feed is by gravity or air pressare,

The Larpe Burmer to the Left Is for Furnace Instal=

lanicn, Cemter: A Kitchen-Stove Burner. Right: A

Small Element IHsassembled, Showing the Circular

Plavens Which, after Becoming Hot. Conwvert the Kero-
ssne inte Cas

WOOD-REFUSE CUTTER SAFE
FROM INJURY BY METAL

Machines of the “hog™ variety, for cut-
ting up wood refuse, are frequently sub
jected to damage by stray
tools and fragments of metal

Lefi: The Wood-Refuse Elui.tlmE Machifie Dpen. Showing the Knife [Disgk
k Ahe Machipne Heady lor Woerk

Held by Breakable Lugs. ght:

that seem bound to get into the waste
stock fed into the hopper. In a machine
of this kind, recently put on the market,
the shaft of the revolving disk that earrics
the cntter hlades has a thrust collar at the
rear, held in place by two small Tuge,
whose ends bear against it. This support
—  is strong enough to resist
any pressure from wood,
but as soon as a piece of
metal 15 caupht against
the disk, the lugs break.
The freed disk slides baek
and gives a G-in. clear-
E ance for the metal to
¥ drop out, and the cutter
mechanism remains unin-
jured. Extra lugs, fur-
nizshed with the machine,
are casily installed. Th:z
capacity iz 24 or more
cords of slab refuse an
hour.




CIVIC FEATURES THAT PROMOTE THE COMFORT

Deadring o0 Preserve the Best
Bpecimen of the Fine Old Shaide
Trees Limniagp Wiktonsin Avenue,
Many ol 'Uﬁh.i-tl-t were Removed
When That Thoroughfare was
Widened, the Authoritiea of 'Wash-
ingtom Ordered the Exposed Heots
to be Walled In

fEFTiEal, iivETond e o,

e i L el e T B ol o el e B ]
The Fameous OId WViking Ship,
Fart of Norway's Contribotion to
the Warlds Columbian Exposk-
ticn, has been Rehahilitated and
Properly Housed in Lincoln Fark,
Chicapo. by a Mumber of MNorwe-

gian Socistisy

Am Exact Repraduction of the Old Pow-
der Howse, e &l the Fermer Land
marks in the Rich History of Plymouth,

Public-Spirited Citizens of Portamd, Oregon.
Massachueeeris, bas been Constructed by have Bubscribed to a Fund and Engaged the
the Society of the Bons ol ithe American Bervices of Dental Burgeons and Assistant

Revolution, The MNew Btructure Ocous Nurses to Care for the Treth of the Children
pies the Site of the Eriginal Building In the 5% Public Schools, Free of Charge

Zif



AND ENJOYMENT OF VISITORS AND RESIDENTS

The Locations of the Valvea in ithe
Water Maina in the City of Detroit
Michigan, are and 8 Power- |
Drivea Wrench Is Part ol the Eguip-
ment af One of the Fast Pire Tracks.
Any Section of the City may be Chaickly
Cat OfF, and the Water Dhiverted
ta Any Other Section

Springwood Farms, York,
Pennaylvania, Is the Site
al the First Monumesi to
be Erecied in Honor ol an
Achievement in Apple Cul-
tiure. AR Elghi-Foot Hative-
Limdatone Eh.li'l: Commem-

q;.l.t.uvdzu_ Pmp;ig.nh;vl Il:if e 2
o e J ;
Kowwn s the York Tm- 1] 4 205 5 PETALUMA
Py (THE WORLLS EGG BASKET
ey e e <, :
fi! 5. oo "-"' o Bl Lt o -
- A St b S

-

i i, I S, T i, e, e, el
S L g b o e e - " #r iy

Sy 5,100,000 F LiALUMA '.ﬁE‘} X
s LAY 528,000 000 EGGS ANNUALLY
{ VALUED AT $.13,200, 000.

An a Concrete Example of the Meaning of the Term 6,000 Dozen. the Chamber of Cam- f '@
merce of Petalums. Califernia, kad an Enosetods Hasket Coenstrocied apd Filled wigh 4 S
e Eggs Produced |n the Locality. The Blp Haskei Is 14 Feet Long, 7 Feet Wide, and 41 |[=—=:H
Feet  Deep
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FROST CAUSES THERMOSTATIC
VALVE TO OPERATE

A thermostat depending for positive ac-
tuation upon a drop in temperature is
something of a departure from the gen-
o ~ weral conception of
i : such devices. Such

7 a one has been de-
veloped to operate
the drain valves of
water-pipe lines,
radiators, tanks,
etc., just before the
water begins to
congeal, The ecx-
pansion chamber
consists of a coil of
small pipe, contain-
ing water, closed at
one end and termi-
nating in a cylinder

= = at the other, The
cylinder contains a piston. The water in
the small coil will reach the freezing point
several minutes in advance of that in the
main system, and, expanding, will exert a
pressure in the evlinder which forces the
piston to travel outward and open the
drain valves. The valve is normally held
closed by a spiral spring.

NEW BATTERY-CHARGING CLIP
HAS SAFETY INSULATION

A quick-action connceting clip made of
lead-coated bronze spring, of heavy gauge,
has two disks of hard fiber applied in such a
way that they form
aninsulated gripby
which the device
may be com-
pressed and ap-
plied. It may be
used to advantage
by linemen, power-
line "‘trouble
shooters,” or other
electrical workers
who have occazion
to test and work
with live wires, However, it was primarily
desipned for use in storape-battery service
stations, and it 15 for this reason that the
bronze wire is lead-coated, the lead afford-
ing protection against the corroding action
of the sulphuric-acid fumes. The insulat-
ing disks protect the battery man from
the shocks which are experienced every
time a battery is put on or taken off :hnrgq:.
These are always unpleasant, or even pain-
ful, and, under certain conditions, may be
danperous.
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POOL PLAYER'S CHECK TELLS
TIME AND AMOUNT DUE

In the pool rooms of a Massachusetts
club, a simple check system for players,
invented by a member, is now being usecd
with great success. A numbered card-
board slip, the stub of which is given to
the entering players, is punched for the
hour and nearest five minutes of starting,
and hung on a hook representing the
table wsed., At the end of the game, the
cashier punches the finishing time, and
notes the elapsed minutes, Opposite this
figure, in columns for two, three, or four
players, the amount due the house is read
directly. Ilayvers rack their own balls,
saving the labor of several boys.

MACHINE WASHES OR SPRAYS
WITH WATER OR SOLUTION

Throwing either a solid stream, or a
spray, of elear water, soap solution, or
disinfectant, at the
will of the oper-
ator, is the per-
formance of a
small machine now
offered for a vari-
ety of uses, from
cleaning autaos and
windows to disin-
fecting  trees. A
nozzle equipped
with a special valve control, and a con-
nector for an ordinary hose, are mounted
on top of a cylindrical container, 74 in.
high, the whole weighing 214 Ib. The
change from soapy spray to a rinsing
stream of clear water is made instantly by
a turn of the valve handle,

RETOUCHING OF STREET SIGNS
BY NEW METHOD IS5 RAPID

Street or other signs in which the let-
ters are suuk below the surface may be
quickly brightened by retouching with a
roller device recently introduced. The
letters are first brightened with aluminum
paint and a brush. By passing *he paint-
beating roller over the sign, a strongly
contrasting, hlack or other shade back-
ground may be guickly applied.

uickly Brightened by Apﬂ:ll‘lﬁns

Streer S.i.l:n.l are
Hew Backgiound Faint with a Composition
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The Flag, Drawi through Bpace by an Airplane at the End of a 1,000-Foot Cable, was Bathed in a Floed of
Illaminagion by Searchlights Helow, the Flang Remapining Concealed by the Darkness

SEARCHLIGHTS PLAY ON FLAG
FLYING THROUGH SPACE

Apparently gliding through space of its
own volition, a huge American flag re-
cently swept across the night sky of a
western city, 1,000 ft. above the heads of
astonished observers, yet visible to the fin-
est detail in the beams of many search-
lights focused upon it. This spectacular
presentation of the Star-Spangled Banner
was the successful result of an interesting
aertal experiment, in which an airplane
was used to draw the flagr across the firm-
ament at the end of 1,000 ft. of fine steel
cable. A steel cross rod, weighted at one
end, held the flag outspread in the flood
of light, the plane itzell remaining invisi-
ble in the darkness,

LEVER-LOCKED PISTON VISE
HAS BABBITT-LINED JAWS

Those who realize the difficulty of
securely holding a piston while remov-
ing or replacing wristpins, bush-
or rings, will be interested

The Bahbitt-Lined Vise Holda Pigtone, or Other Round
Parts, Firmly without Danger of Micking or Cruahing

in a new piston vise designed to extend
past the fromt of the workbench, thus
giving ready access to the piston in either
the upright or the inverted position, and
avoiding the necessity of mutilating the

bench with a large hole. A babbitt lining
of the jaws assures a firm grip and pre-
vents micking or other injury, The man-
ufacturers assert that, as the jaws are
not rigidly connected, but are free to give,
ring breakage is prevented, One move
of the lever locks or unlocks the device,

STEEL SPRING COVER KEEPS
LEAVES LUBRICATED

Ever since automobiles have been
equipped with springs, their lubrication

An Automobile Spring Cover
Made &f Bhect Metnl: The
Device Consists of Three
Dwvetlapping Parts Which afe
Clamped to the Spring
has been a problem that has kept enpi-
neers and inventors planning some de-
vice for keeping the lubricant in the
spring and the dirt out. What appears to
be a promising idea involves the use of
a three-piece steel jacket which is clamped
onto the spring and flled with grease, The
spring cover is stamped from sheet metal,
and is flexible. As the flanges overlap
cach other, the escape of lubricant is prac-
tically impossible, Grease cups are pro-
vided underneath the covers which require
refilling but once or twice a year,

f[One of the huge tanks at the Atlantic
end of the Panama Canal now contains
Diesel oil, instead of ordinary fuel oil,
for the benefit of ships using Diesel en-
gines. Only enough is sold to enable a
ship to make the next oil station.
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CORD GRIP ON HOCKEY STICK

IS LIFE PRESERVER

Mo doubt the hockey player has never
thought of his stick as a hife preserver;
certainly not, if, in his youth, he has

The Life-Raving Heckey Stick, Shown at the Top with Itz Rescue Cord
Linwound, and at the Bottom with It Wound on the Handle

played the perilous "shinny on your own
side.” Yet a hockey stick intended for
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Lust this use has recently been devised

Jr an American inventor. Around the
upper end of any ordinary stick he wraps

ft. of the heaviest fishing line. During
play this serves as an excellent gripping
surface for the player's hands. In case

a comrade falls throw

a hole in the ice, the
player quickly unwraps
the line, retains one end,
and throws his stick to
the endangered one. As
the other end of the line
15 fastened to the stick,
rescue 15 now casy. On
the upper extremity of
the stick the inventor
provides, also, a pivoted
metal calk, or prong, by
means of which the
wiclder of the stick can
pull his own person to safety in the event
of a similar accident.

MANY ADJUSTMENTS POSSIBLE
WITH NEW-TYPE WREENCH

Not only is the opening of the jaws ad-
justable in a new type of wrench devised
by a Pennsylvania inventor, but
the handle as well may be

The Handle af the Wrench Is Adjustable at E.wn-ﬂ
Angles 1o the Head by Mesms of the Plunger Holt

set at any of five different angles to the
head,. A spring plunger, operated by
means of a knob in the epening of the
skeleton handle, and engaging notches in
the disklike joint of the head, permits the
jaw opening to be set in line with the axis
of the handle, or at 45 or M)° on either
gside. The movable jaw, sliding trans-
versely, is operated by an adjusting secrew
set in an opening in the fxed jaw. All
adjustments are easily and quickly made
while the wrench is being applied to the
waork.

NOVEL SOUND INTENSIFIER
ATTACHED TO REAR OF AUTO

at a fait
15 noises,

When a motor ear 1s .mmrm%
rate of speed, engine and chi

——

blended with the rush of air, create a
prand chord which drowns all lesser

A Scund-Collecting Chamber Attached to the Rear of Actomobiles Catches
and Intensifies the SBignals of Owertaking Vehicles

eounds unless these are of an unusually
penetrating, harsh, or shrill nature. For
thia reason I'I'IﬂtCI-I'IEIEI. failing th drive well
over to the right upon signal from an
overtaking car, are, many times, accused
. of a perversity of which
they are not guilty., To
remedy this condition a
European inventor has
developed a sound-col-
lecting chamber to be at-
tached to the rear of the
car, pointing from front
to back, connected with
the front of the car by
means of a conveying
tube ending in an ear-
piece on a level with the
—— driver's ear. The feature
of the device is a pair of
cones in the collectin
chamhber, One of these is arranged witﬁ
the large end to the rear; the other with
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the large end toward the front. The air,
rushing into the forward cone, called the
intensifier, is diverted into the conveying
tube, actually tending te ereate an air
movement in the tube from rear to front.
By reason of this, sounds caught by the
collector cone, instead of being drowned,
are intensified.

MINIATURE RIFLE RANGE
HAS AUTOMATIC TARGETS

In a new device, serving the purpose of
both bullet-proof back stop and automatic
target sctter, the knocking down of one
bull's-eye instantaneously sets up another
at the opposite end of the containing box.
The mechanism consists of one simply
arranged lever. When one bull's-cye is
hit, it drops foreibly upon one end of the
lever, and the other bull’s-eye iz thrown

Cutaway Section af an_ Automatic Tlr_sal. Showing
How Knocking Down One Bull's-Eye
Raiszes Another inte Eange

up into range. As it i3 unnecessary to
enter the line of fire to set targets, danger
15 preatly minimized., Although bullet-
proof, the device is easily carried, being
little larger than a suitcase. It is the
invention of a former exhibition marks-
man,

TWIN ARMCHAIR IS EQUIPPED
WITH LIGHTING FIXTURE

Twin armchairs of the “téte-i-téte” va-
ricty frequently involve their occupants
in illumination difficulties, because they
face in opposite directions. A DBritish
ophthalmic surgeon has supplied a rem-
edy for this condition by inventing a
lighting fixture, in the form of an orna-
mental lamp, to be installed on the divid-
ing arm between the two seats. In this
position the light falls equally over the
left shoulders of both occupants. A regu-
lation steel conduit carries the electric
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wires down through the frame to an at-
tachment socket in the base. To com-

An Eleetric-Light Fixture Designed for Attachment to
a Twin Armechais, with Connection Socket in the Base

plete the usefulness of the arrangement,
each chair is squipped with a book rest.

HUGE JAPANESE FLIES CAUGHT
BY MECHANICAL TRAP

A variety of fly, indigenous to Japan,
attains such heroic proportions that
mechanical traps are used for catching
them. A wooden drum is slowly revolved
by mechanical means, The surface of
the drum i3 supar-coated to attract the
insect. Lighting on the drum to partake
of the free lunch, the guileless fly takes
the “first downward step.” As the drum
continues to revolve, a light metal flap

ER e Wi PLATE
(= THE e

o LA R COATED

Dllg:lmmnh: View of the Mechanical FiI ral. with
the Drum at the Left and the Cage at the Eight
drops and effectively prevents the escape
of the insect, which passes on into a
screened cage at the opposite end of the
device,

[ Excursion rates for Sunday and holiday
trips through the Panama Canal are now
announced. A first-class round trip is
33, and a second-class $2, while short trips
are five cents a mile, and mileage books
are 30 a thousand miles,

. 9



SOME NOVEL AND LITTLE-KNOWN ACCESSORIES

A Hauwsehaold
Safe That is
DHsgutsed &8 &
Chacming Ma=
hogany Stand

'E:.:n:epti.n-n.lll?r Beiiliant of
Calor and Natural-Looks
ing Are the Artificial
Flowers Now Cleverly
Made of Parchment

Children Who are *"Tak-
ing Music™ Form the
Great Hodyol Pilang Usera
[ in the Momes, and [or
i | Their Beneht There Ia
H:nl'll.Fu'.lllllg]"E-:lkl.Th.‘lt
Lifts Up 8o Ligile Feet
R can Heach It. Folded
Brown, o on the Base Side
in the Clrcle ag the !-!13;'.'11.
It Looks like Any Other
Fedal

A Handy Ash Re-

ceiver for Closed

Autos, with a Hold-

ng Bocket That is

Easily Atracked Any-
where

" DOrdinary Kecys
MNow may be Bu
tied with ﬂﬂﬁ
asen, and CTar-

ried ns Watch-

Chain Oraamentie,

or in the Vest

Pocketlikea Match

Baf

= ¥ I
],
L A

The Artistic Console Table
Fictured Abowve Is Alan the
Modern Electrie Bewing Ma-
chisg That is Seen Opened,
Ready lar Use, at the Right

A Mew Mechanical Desk Calendar,
Handsomely MNickeiplated, That
Changes the Daie at & Towch

— E— —— M
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INTENDED FOR THE HOME AND ITS MEMEERS

A MNew Oroa-
mental Metsl Egg
Cu lIulIl:ilh:IEmEt
Pivared at Center, Which
Cuts the Egg in Twe, and
Keeps One Hall Hot Whils
the Other is Eaten

A Ladle with a

Btrainer Forstag &

Hall Cover over lis

Top Is Pardculariy
Uaeful for Handln

b, Soupa, Jellies, an

Similar Foods

Combined in a Recent English
Invention, the Hin red Croas
Frame of Which Holds the Bag
Partly Open When in Use az
. nll:liz and Closed When

It is Casrird on the Arm

Caollapsibhle Tube
and Carton are
Made One i6 a
Mew WVariety of
Cement Contain-
of, Fanctaring
the Top with a
Fim, Ftel::leue-: the
Contents

The Latest Form of
Em-uiint—?i;lr_ Ream-
er Has & ring That
Makes It Seli-Expanding as
[ty Work Progresses, asd It
Fita Any Bire of Pipe Bowl

The Articles That
Lock ke Fancy Hair
Combs Are Shoe
Toangued, Oroament-
ed with Cut-Bieel
Beads, as Now in
Style in London

A Circular Shape Distinguishes Ticlicste Fabrica are

i Mew Form of Bubber Hetl, Eagily Ironed by Fass-
Wkich Bcrews, like a Plig, in- ing Them over &8 In-
to the Heel-Shaped Center Fart, verted Electric "Flat-
as Abowe, or ia Attached Di- iron®* That Is Mot Flat,
rectly to the Shoe in the Man- but Rounded, and

neEr Secn At the Ledt Hl:url.tq'lj oA 8 Siand
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CONSTANT-PRESSURE PUMP
DRIVEN BY WINDMILL

Patents have been issued to an Indiana
inventor covering a new type of windmill
pump drive.
The pump pis-
tons work in-
dependently of
each other and
on opposite
strokes, each
being actuated
by a contin-
uous internal
rack in mesh
with a bevel
gear which al-
ternately lifts
it up and
forces it
down The
racks are
caused to as-
cillate partial-
ly at the end
of cach stroke.
Ag the main
power shaft is
a rotating in-
stead of a re-
ciprocating
member, pow-
er 15 saved in
maving it. As the water is delivered at
aractically constant pressure, and there
are no dead points in the pumping cvcle,
destructive water hammer is ﬂ'-'-l]iﬂﬂci:

NONSKID DRIVING GLOVES
HAVE RUBBERIZED PALMS

Motorists will welcome a new glove
whieh relieves the fngers and wrists of
the strain and fatigue cauwsed by uncon-
o sciously grip-

. ping the steer-
ing wheel
tightly, to
prevent its
slipping
through the
hands., This
annoyance is

/ ageravated by

. § a leather glove

L i
m i i, after it has be-
e -

come smooth

and pglazed
from wear, The new glove is of fabrie
into which serrated, grooved, or otherwise
roughened, rubber patches are valcanized
in the palm and hnger portions. Mittens
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of the same design are also offered. Both
gloves and mittens should be of wvalue
also to those out-of-door workers, line-
men, woodsmen, etc., who must place de-
pendence in a firm grip on their tools,

BUY CHINESE QUEUES TO MAKE
HAIR FILTERS FOR 50UP

Because long-strand human hair makes
an almost ideal filter for straining soup,
anid other Hquid foods, in preparation for
canning, a certain manufacturer is re-
ported to have bought recently some $800,-
000 worth of Chinese queues, These wil
be used in place of the goat-hair filters
formerly employed because of their com-
parative cheapness. Huoman hair for vari-
ous purposes has long been an article of
Chinese export, but when the wearing of
“pigtails” went out of fashion in the celes-
tial land several years ago, an cnormous
supply of the material was created. The
enterprising bayer was able to obtain for
his money a total of 2450000 of the long

laits, eamposing a load for about 28
Freight cars,

SANITARY DRINKING-FOUNTAIN
ATTACHMENT FOR FAUCETS

A clever novelty, lately placed on the
market, is an attachment which may be
applied to prac-
tically any type of
water faucet to
convert it into a
sanitary drinking
fountain. The de-
vice ¢lamps to the
body of the faucet
y just back of the
vilve, By depress-
ing a smill lever,
the gasketed inlet
of the attachment
is brought into register with the faucet
outlet and pressed tightly thercto. The
outlet tube of the device is pointed toward
the front at an angle of about 60°, This
permits one to drink without coming in
contact with the metal parts. :

CUTTING OILS A5 A MEDIUM
OF SKIN INFECTION

As a result of an employes’ welfare in-
vestigation by one of the large manufac-
turing concerns, it has been found that
the il pimples, sores, boils, and other
skin infections prevalent among lathe ;}Hﬂ
other metal workers exposed to the action
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of cutting compounds, are due to several
causes, Among these are the irritating
effects of the oils coupled with the pore-
clogging action of the parafhn, the
scratching action of microscopic particles
held in suspension in the compound, and,
in many cases, the unhygicnic habits of
the workmen. It was also found that the
compounds were free from bacteria when
put in service, but very quickly became
contaminated: by the organisms thrown
off by infected workers. Supgested re-
medial agencies are the chemical or ther-
mal sterilization of the compounds, hltra-
tion and sterilization, and a combination
centrifuge and thermal-sterilization proc-
ess which was found to be almost perfect.
However, any system i3 doomed to fail-
ure unless the emploves will cooperate,
observing reasonable rules of personal
cleanliness,

TYPEWRITER TAPE ON REELS
EFFECTS ECONOMIES

By a new method of marketing type-
writer ribbons the cost of the small spools
is saved as they need
not be thrown away.
It is also claimed that
if the spools are filled
only two-thirds full,
bunching is prevented
and the whole length
of the ribbon iz used.
The ribbons are sup-
plied in lengths of 144
yd.,, wound on reels,
The winding of the
spoals 15 done on a
simple hand-power
machine, loaned to the
purchaser, All shades,
widths, and wvarieties
of ribbons may be had.

SCRAP BATTERY LEAD RECAST
INTO NEW SMALL PARTS

The conversion of scrap into valuable

roducts is the keystone of many large
industries, This principle may be applied
to the automobile storape-battery service-
station business by the conversion of
serap lead of a value of from 2 to 4 cents
per pound into new battery small parts,
taper terminal receptacles, pillar, post, and
plate straps, cell-to-cell connectors, screw
heads, ete, worth up to 35 cents per
pound, This i1s accomplished by recast-
ing the scrap lead in molds especially de-
signed for the purpose, The claims of
the manufacturers of the molds are that,

ant

as the work requires no high degree of
skill, almost anyone can cast two new
parts in the time required to clean an

@-_—‘D:
Ad Ad A4

Top: Thiz Mald Makes Taper Heceptacies, Alsa Cable-
Type and Lighting Terminals, Bottom:
Celi-Conpector Mold and Fani

old one preparatory to burning into place.
This saves the time of the high-salaried
battery mechanics. Also, new parts are
always available when and as wanted.

SMALL MARINE SEARCHLIGHT
USES GAS-EULE LAMP

A nitrogen or argon-flled incandescent
bulb 15 the light source used in a launch
searchlight recent-
ly developed. It is
claimed that the
use of the incan-
descent bulb in
place of the are
effects a currefit
saving of nearly
50 per eent, with
no dimimshment
in the volume or
intensity of the
beam. The bulb is
placed in such a
position  midway
between a CoOf-
densing mirror
and lens that most
of the light is re-
flected and condensed, very little being
lost in diffusion, By an ingenious system
of distant control, located in the pilot
house within easy reach of the helms-
man, the beam may be varied from the
far-reaching ray to the semi or full-Aood.
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COMEINATION ARBOR PRESS
AND TRUING STAND

A timesaving article of automobile-
shop equipment is a combination tool
consisting of a h:av}r-pussure arbor press,
V-blocks, tru-
ing centers,
and knife-
edge truing
dhsks, The lew-
crape exerted
by the handles
of the press
is  multiplied
through a re-
ducing gear
until, so it
is claimed, a
force of only
150 1b. applied
at the end of
one  lever is
translated into
a pressure of
over 100 tons
at the end of
the screw.
Straightening of cam, e¢rank, and other
shafting is accomplished with the aid of
the V-blocks. The result of the work
may be checked by swinging the shaft
between the centers, or revolving it on
the truing disks, This avoids the neces-
sity of centering the job in the lathe.
Pulling or replacing of gears is done in
the usual manner.

NEW WATER-JET SOAP MIXER
DISSOLVES S0OAP QUIEKLY

The erosive effect of jets of water at a
pressure high in relation to their size is
the basic principle
of a simple soap
mixer for the use
of garages, auto-
maobile  laundries,
and other estah-
lishments using
large quantities of
soft oil soaps. The
device is supported
by a wall bracket
and is placed close

s to a water faucet,
A length of hose connects the fauecet to
the soap reservoir, To use, the valve of
the mixer is opened and the rush of the
water through the reservoir is said to
make a sudsy mixtore m any proportion
from one pound of soap to two pallons
of water to as weak as may be desired.

POPULAR MECHANICS

CENTRIFUGAL SEPARATOR RUNS
AT VERY HIGH SPEEDS

Cream separators and spinning extrac-
tors, such as are wsed in laundries to dry
clothes, are fairly well known to most
persons. They depend for their oper-
ation on the fact that when anything is
spun rapidly the heavier particles tend to
fly toward the outside and away from
the center, This action is.duc to what
i5 known as centrifugal force, and the
machines are called eentrifuges, As but-
ter fat is comparatively easy to separate
from milk, the specd at which the sepa-
rator must be driven is well within the
limit of the strength of metal to with-
stand, being from 5000 to 900 rpm.
This, however, has been considered the
practical limit,

An English eoncern has now developed
a new centrifuge with a safe operating
speed of 18,000 rp.m., especially gﬂignntl
to separate the water particles held in
suspension in what is known as emulsified
oil. So mtimatcly are the minute par-
ticles of water, and other foreign sub-
stances, mixed with the oil, that hereto-
fore there has been no efficient method of
separating them. This waste, amounting
to many thousands of harrels of the woil
afinually, may now be stopped, thanks to
the superspeed centrifupe. Another use
of the centrifugal scparation process is
the extraction of the edible fats from the
so-called soap stocks left as a residue in
the refining of cottonseed, peanut, and
other vegetable oils. Up to two years
ago there was no way in which these h'l.r-
products could be :.H'lc:u:n'r[:.r 5al\rag|:d in
an edible form, The centrifuge is now
recovering them at the rate of 285,000 Ib.
per day

The high-speed machine has found still
another use in the filtration proecesses in
which porcelain and other fine filters have
always been used. As these are subject to
clogging and the centrifuge is not, the
latter should prove much more efficient.
For laboratory wuse the same concern
builds a centrifuge capable of- withstand-
ing a speed of 40,000 ropom. This appa-
ratus serves in the field of delicate ana-
Ivtical experimentation.

€[ That ancient satirical saw about “carry-
ing coals to MNewcastle" has lost all ats
uscfulness, . The famous English colliery
town recently imported 100,00} tons of
high-grade coal from China as an experi-
ment, and 1t 15 asserted that the cost, with
larger shipments, would be lower than
that of the local product.
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COLLAPSIBLE CANVAS BED IS DOUBLE-DECKER

The Double-Diocked Cuavas Bed as It
Appears When Set Up, Ready to
Accommodate Four Slecpers

Heretofore the collapsible ||
canvas eot has been built for 4§
the accommodation of only
ong person; now there is made
a double-decked, collapsible bed
which holds four, two above and
two below., As carried on the
automobile mnnin
bed measures only 7 by 10 by 42
in. When unfolded for use, it is seen to
consist of three folding frames and two

=

and

The Folded F
e Fa !rlm.l:l

‘!,| Made Up as an Ordinary Opoe-Stocy
Lt Hed, with the Canvas Bhect That
Faorma the Upper Berth Omitied

8 piccesofcanvas with
! wooden bars sewed into the
¥ longitudinal seams, Without
instruction, anvone is able to
unfold the frames, and lock them
in rigid connection by attaching
ol of the bars. Obviously, it is pos-

board, the the Bed ss Packed giphle to increase the capacity of

the bunk by adding frames and
ganvas to either or both ends of the bed,
without preatly affecting its folded size.

EASY TO LUBRICATE ENGINE
WITH NEW-SHAPE OILCAN

Diiscovery at the wrong time that the
oil supply in the crankcase has rum low
i5 4 CoOmmon ex-

rience of motor-
1sts. A standard

e of lubricat-
ing oil is now
obtainable in a
two-quart can, of
easilyecarried
form, with an
oblique coniecal
top, terminating
¥ in a nozzle. The
| @ contents are easily
~ emptied directly
into the crankcase, without a funnel, and
without soiling the hands,

SIMPLE TRANSIT ATTACHMENT
DETERMINES TRUE NORTH

A simple attachment for a surveyor's
transit, developed in an American univer-
sity, determines true north at night with-
out reference to time, latitude, or tables.
A rotatable szleeve slips over the end of
the transit telescope, and contains a pair of
plain glass prisms whose optical angle

equals the distance of the North Star,
Polaris, from the north pole (1° 7).
Across the top of the sleeve is mounted
a straightedge about 6 in. long. Thiz is
lined up with Polaris and the star at the
head of Ursa Minor by rotating the sleeve,

A

Top: End View of the Attachment. Left: Bection
Showing the QOptical ‘EE:unn Right:
I ampleta

patrument
and the cross wires of the telescope are
sighted on Polaris, The attachment is
then removed, and the telescope is point-
ing to the true north:



CHILDREN'S PICTURE-STORY DEPARTMENT
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A Part of the Cefemonies in
the Observation af Amerlcan
g ch Week hy the Pupils

ﬁ.: Iowa High School Was
the Bticking of Hed-Bordsred
Plasters wpan the Face ol
J'hn_;p Person, Pupil or Teacher,
Guilty of an Erfor in Gram-
mar, the Use of Skang. or
ibe Misose of o Word. Meed-
leas to Say, Many of the Pu-
pils were Well Flastercd |

oy
II'“_“_FH# it

The Landing of the Pilgrim Fathers, 300 Years Apo, was Celebrated by the Pupils of
the Wew York City High Schooli The Moatl Interesting Part of the Frogram (TR ]
Castume Play Bhowing the Actual Landisng. History Tells Thae the *““Maylower'a™
Hoats Came as Close to the Shore aa Possible, and That the t-"rq less, Berong Settlers
Completed the Trip by Wading, I'.-nrr}lrl-z' Their Wives in Their Arms

Ome of the Califernis Public
Schools, Attended by a Large
Number of Mexican Chibkdren,
has heen Fitted wath aa Up-
to-Drate Laundry, s Order
That the Valoe of the Teach-
ing may he Better Lnider-
|.Lnn-d the Pupils are Encour-
|;| 1 Bring Part of the
I-lml!l 5 W:E'Itl:.r Wash to
En:!h-:n:h?l This Bystem the
Family ‘|-1- Made o Under-
stand the VWalue and Enjoy-
ment of Cleanliness

230



OF MODERN ACTIVITIES AND INTERESTS
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Mearly Every Child Who has Ever Seen a Motor Fire Truck
Making a Fun in Answer o & Call has Felt That It would be
e 1o Taks One of the Halr-Ralaing Rides, This Feeling
Underrtood lE‘ the Chiel aof the Flie l.]"l.'FﬂTﬂ'l'-tﬂ‘l of a

n o e Recantly Declared o Hall Holiday and Gave

AL His Young Priends a Fast Ride on the Big Trucks

This *Bird™ Is a Native of
California and Is the Reault
al the Originality of a Local
Arctiet. Its Bedy In a Pige
CopePainted in Stariling De-
gigns and Goerfeous Hues,
At a Distance, the Scales ol
the Cones Closely Resemble

FH I h . R T T e s P - Tl i — -
hreth;m-u.:lLTh'?['!'E:uEFuti.pll I'._n:.:E An Oregon Inventer has Braught Out What may be Called & Tread
Wood Btuck into Slots. The Car or Cyele. The Mator ks Built on the Plan of the Old-Faghioned
Heads areWhittled lrom Selid Treadmill. The Rider Supplies the Power, As Scon s He Steps
Blocks and are Attached So gpan the Endless T'mrltt It HE{I:IM ':':II h'l_l-:h'.'rdn_t-'rlrﬂ the‘__ﬁur;fl_lﬂ;

A beinp Geared ta One of the Kear heeld, Dirives the Cas |
e Thf" on et the I:..]r bas Reached a Fair Spsed the Rider may Coant by Standiag

- — - on @ Bread Bitep at the Rear of the Cas

FLH
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TANDEM ATTACHMENT DEVISED
FOR SMALL BOY'S TRICYCLE
The youngster's fondness for his tri-

cycle will be inereased tenfold if it is
equipped, just like big brother’s motor-

An Auxilisry Tandem Seat Attached to the Boy's
Velocipedes Makes It & Two-Passenger Vehicle

eycle, with a tandem seat. An attachment
of this kind has recently been patented.
As seen from the side, it consists of a
V-shaped frame, one end of the “V" rest-
ing upon the rear axle, the other clutch-
ing the tricyele frame just below the seat.
This tandem seat 15 bolted to the detach-
able frame near the point of the “V.”
Handlebars are provided; also a fender
wheel which prevents disastrous backward
tilting when the front rider dismounts.

MOTOR-CAR SIGNALING DEVICE
USES THE HAND CODE

The universally understood hand-sig-
naling system used by motorists has been
incorporated in the design of

i Tew

e HIEET, RFOET JIIE; EIETEL] FEISESEInT, ddmihe
The Hand to the Leit is Indicating a RT.II‘M Turn, and
That at the Right & Givipg the Universally
Underst Stop. or Caution, Bigmal

maotor-car signal of English manufacture.
I'he deviee, which attaches to the rear of
i car, consists of a main body of about
the size and shape of an automaobile head-
lamp. The bottom of the lens is blocked

FPOPULAR MECHANICS

off in black, while the tﬂ% half is left clear
for most of its extent. Inside iz a white
disk upon which is painted, in black, pic-
tures of three hands. One of these points
to the right; the second points to the
left ; the third has the fingers all extending
straight up. The last is recognized as the
stop, of caution, sign. By means of a
simple mechanism any of tﬁe three hands
can be made to appear behind the clear
upper half of the lens. When no change
in_direction is contemplated, the elear
ficld of the lens is blank. “ An electric light
inside makes the sipnal very effective at
night.

MATTRESS FOR INVALIDS HAS
OPENING FOR BEDPAN

A new mattress that is intended par-
ticularly for the use of invalids and in
hospitals is said to have more than a hun-
dred different uses. An opening is pro-
vided a trifle below the center of the mat-
tress, inte which a specially made bedpan
i5 inserted by the removal of a “plug”

An Openiag Provided in an Invalid’s Matifess can be
Used for Helding s Bedpan and for a
Yariety Other Purposes

which ordinarily fills the opening. The
use of such a mattress makes it unneces-
sary to lift the patient.

FOUR-YEAR COLLEGE COURSE
IN PAPER-AND-PULP WORK

Convinced that the manufacture of print
paper and pulp has reached a stage where
technically trained men will be needed to
preserve it, the New York State College
of Forestry has established a four-year
course specializing on that subject. Pre-
viously arranged special, postgraduate,
and correspondence courses have paved
the way for the new work, which already
has proved so popular that a temporary
limit has been placed on the number of
students admitted. It is expected that
the ultimate effect on the industry of
trained technical supervision will be to in-
crease the output of paper by reducing the
waste of material,
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Making Concrete Fence Posts on the Farm
BY H. K. LANE

N{.'l expensive apparatus is required for
A the manufacture of conecrete posts,
as the simple molds can be easily made
by anvone with no more tood egquipment

and 3 by 4-in. spacing blocks are attached
1 in. apart, so that the small and large
ends of the posts will alternate. Pieces of

than a hatchet and saw, The drawing
illustrates the simplest type of gang
mold, which produces a square post,
tapered on two sides. Naturally, the
proportions of the posts can be altered
to suit, but for average purposes a J-ft.
post, 4 by 5 in. at the base, and 3 by 4

dertaken durin

in. at the top,
will answer
admirably.
One-inch lom-
ber should he
vzed in mak-
ing the mold,
) which may be
stationary or portable, and as large or
as small as desired. The lumber should be
dressed on both sides. The endpicces are
hinged to the bed, and alternate 4 by 5-in,
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board are inserted in the grooves formed
between the blocks to separate the indi-
vidual posts,

Another and more elaborate type of
mold for forming posts tapered on four
sides 18 shown, but the construction of
this mold requires a number of tapered
pleces, making it more costly. It will be
noticed that this mold takes the outline
of an arc to obtain the desired taper.

A 1:2:3 concrete mixture is recoms-
mended for conerete fence posts, the fig-
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ures indicating that one part of cement,
by volume, not weight, to two parts of
clean, sharp sand, and three parts of
coarser aggregate, such as gravel, are used
to form the concrete mixture that is
tamped down irto the molds, which should
be oiled before pouring.

To strengthen the posts and give them
additional rigidity, they are reinforced, as
indicated, with iron rods. For thiz type
of work the reinforeing rods need not be
more than 1) in, thick; heavy fence wire,
if in good condition, either plain or
barbed, can be wused if it can be
straightened economically.

To form the mortises, which are neces-
gary for bracing corner posts or for braec-
ing the fence line, triangular wooden
blocks are inserted into the molds before
the concrete iz put in, if the braces are to
be cast separately. Concrete corner posts
and gateposts should be made somewhat
larger than the others, and if only a few

POPULAR MECHANICS

are to be made, they can best be poured
on the job in a simple box form held
together with clamps, as shown in the
lower left-hand drawing. In the case.of
concrete gateposts, the hinges are inserted
into openings made in the form for them,
and, after the cement has hardened, there
15 no sagging of the gate.

After being placed, concrete should be
left in the mold two or three days to
harden. When the endpicces and parti-
tions are removed, the posts should be
left on the bottom board, in the shade,
for a week or 10 days, protected by a
layer of straw, which should be kept moist.

After this period, posts may be stored
outdoors, piled in the same manner as
wooden posts; they should be handled
with great care, as a slight drop may break
a fresh post. Conecrete posts may be used
when dayvs old, but not sooner. They
will increase in strength during the first
Vear,

Sheet-Steel Valve Lifter

Much time is often lost in lifting valves
from the cylinders of an internal-combus-
tion engine, either
for inspecting or
grinding. The tool
shown in the draw-
ing has proved
its value in several
shops; it 15 made
from a picce of flat
steel, which is bent
into the shape
shown in the draw-
ing. The tips
should be rough-

l* ened so that they
1 may

take a firm
\('-'Lmbue

rip on the wvalve,
VALVE

b o~ BTEEL

g lpn e’

The tips of the
tool are pressed
together and
placed in the slot on top of the valve
head; when pressure is removed from the
spring the tips press against the sides of
the slot and the valve can usually be with-
drawn without dificulty.—5. E. Gibbes,
Ames, Towa, '

Mechanics’ Hand Cleaner

Sawdust, saturated with kerosene, makes
a gpood hand eleaner for mechanics, The
oil-soaked sawdust should be kept in a
covered metal container to prevent pos-
sibility of fire from spontaneous com-
huistion.

Motor Field as Demagnetizer

In one shop where trouble was expe-
rienced with inserted-tooth milling cut-
ters, which had been held in a magnetic
chuck on the grinding machine, becoming
magnetized, a simple method of demag-
netizing was used. The end shield and
armature of a small alternating-current
motor were removed, the magnetized cut-
ter was held inside the field winding, and
the current was turned on, removing the
troublesome magnetism.—Ralph Wright,
Hudson, Mass,

Increasing the Diameter of a Shaft

The belt driving the feed mechanism
of a certain machine ran over the zhaft,
and it was found necessary to enlarge
the diameter of
the shaft to in-
crease the speed
slightly, and to
provide means to
keepthe belt
from slipping.
The job was ac-
complished, as
showninthe
drawing, by
using a piece of
leather belting, which was held securely
to the shaft by a split collar over each
end.—M. E. Duggan, Kenosha, Wis.

—

IT" aTAMDARD SPLIT
CoOLLARS

f[An old grate set on rocks makes a
gpood camp stove.
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A Substitute for an Air Brush

A sign writer, away from home and his
air brush, hit upon the idea of using an
ordinary nasal atomizer for putting in
clouded and shaded backgrounds. fter
the letters and figures have been drawn
on the cardboard, a sheet of thin layout

aper is placed over them, and a tracing
15 made of the letters, and other parts
that are not to be covered by the spray;
then, with a sharp knife, these parts are
cut around. A small quantity of rubber
cement is rubbed on one side of the
paper cut-outs, and these are stuck over
the letters drawn on the card, sor that
they will be completely covered. The
rubber cement will not soil the paper.
After the background has been sprayed
on, the cut-outs can be casily pulled off,
and any cement that sticks to the card
can be rolled up in a ball by rubbing
with the fingers, or with a cleaning eraser.
~—l.. C. Shinn, Portland, Ore.

An Easily Made Bench Vise

The simple bench vise shown in the
drawing can be casily made, and for light
or heavy work around the home shop,
it will render excellent service. A piece
of flat iron, 1
by 5 by 18 in.,
is required for
the body of
the vise. The
#nds are heat-
ed and bent
at right an-
gled, as indi-
cated., A sim-
ilar piece of
iron, 1 by 5
by in, is
unsed for the
movahble jaw,
four holes be-
ing drilled and
tapped in it,
to take the screws which hold the yoke
in place. The screw is made from a long
bolt of suitable diameter, and a corre-
sponding hole is drilled and threaded in
the vise frame. The end of the serew
i5s grooved to fit in the U-shaped opening
of the yoke. Countersunk holes are
drilled through the bottom of the frame
to accommodate balts, the heads of
which are flush with the metal—James
E. Naoble, Portamouth, Ont.

QA coil spring makes a good universal
joint for light connections,
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A Wood-Turning Gauge

A pauge for the wood turner that will
be found useful in making match plates

A Woed T ‘s G by M i i
are Exatly Duplicated with & Minimum of Efors "

for automobile patterns, or for accurately
reproducing several pieces, is easily made
from a wooden strip, about 2 in. wide by
%4 in. thick, and of any convenient length,
A shoulder is provided at the left end, so
that the gauge may be held against the
work. The stock is turned down to the
diameter of the largest section, and
marks to indicate the zections are cut on
the gauge with a sharp knife, or awl, as
shown in the drawing. In use, the gauge
is placed on top of the lathe steady rest
with the shoulder against the end of the
work; then a knife blade, which has been
made sharp at the back of the point, is
placed in gach division line, cutting edge
down, and earefully pressed against the
stock, thus marking aH the pieces exactly,

Fuse Wire Secures Brush Leads

A simple method of attacling brush
leads to carbon motor and penerator
brushes is shown in the drawing. Two
holes, of a size to admit the bared end
of the “pigtail,” are drilled in the brush,
at top and side, and at right angles to
each other, as indicated. The wire is in-

serted into the top
hole, and its end is
pushed back into
the horizontal hole
with a nail or the
tang of a small
file. The wire is
held  securely in
place by tamping
the side hole with
fine fuse wire, be-
ing careful to
avord cracking the
brush, The fuse

TAME yiTH FIHE PUSE WSIRE |
1 =..-.: .‘

| I —‘-\
i

W g P L
CARBON BRUER

wire may be melted if desired.—John M.
Stroble, McKees Rocks, Pa.

_—
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File Handle Made of Metal Tubing

The home mechanic or car owner will
frequently weork with a file or soldering
iron without

1; "ﬂ ™ a handle, be-

— — cause he does
et not happen to

- have one
handy, vet
any piece of
metal  tubing
intowhich
the end of
the tool can
be inserted,
will make a

I'-u OR B HAGK = |
By BLOTS |

METAL Tudi hII:I.I

ood  handle
or most pur-
poses.  From

BECTIONHAL VIEWE, BHIWING
HOW BENT BEGMENTES EMNGAGE
FILE TAMNG

six 4o eight
cuts are made
in opposite
sides of the tubing, as shown. The metal
between the cuts i3 bent in, and the
handle iz driven onto the tang of the tool
as indieated,

. Beal for Automobile Gasoline Tank

The quantity of fuel which splashes
through the vent of the tank-hller cap is
a direct loss, and there are few tanks
that do not show evidence of this splash-
ing by a patch of wet gasoline, or a stain

that shows
VERT ROLE where the
fuel has been
shaken out
when the car
was in  mo-
tinii. Ta over-
come this
I]ue.s . a U-
shaped piece
THIEG END 18 FLATTEMED SLIOHTLY L'If C'ﬂpp'ﬂr
tubing iz soldered to the underside of the
filler cap, over the vent, as shown in the
drawing. The bent tube becomes filled
with fuel, and aets as a seal, without in-
terfering with the passage of air into the
tank, which is necessary when the fuel is
supplied direct to the carburetor by
gravity.—0. AL Luers, Washington, D, C.

FILLIMG CAl -1

Mixing Concrete in Winter

The aggregate, such as sand, pehhbles,
or broken stone, must be free from frost:
if this iz present in the materials they
should be thawed before using.

All materials entering into the mixture
should be heated, so that the concrete,

MECHANICS

when placed, wu!t have a temperature of

from 75° to 80° F. It should be run into

;he forms immediately to prevent loss of
eat.

Metal forms and reinforcing should be
raised to the temperature of the concrete”
before this is poured, metal forms being
heated ‘with hot water, or by turning a
jet of steam against them.

Frotect the conerete immediately after
pouring, to retain as much of the heat as
possible. A layer of hay or straw will
furnish the proper protection for some
work. When the work can be inclosed,
coke-burning firepots may be used.

If there is any unavoidable delay in the
work, the concrete already pnur:f.r.huuld
be eovered at once; this protection should
not be removed for at least five days in
severe weather.

Forms must not be removed too soon.
Concrete sets or hardens slower in cool
or cold weather than it does in the sum-
mer, and additional allowance must be
made.

Examine the work before the forms are
removed, by mklng{' off a single board, or
a section of the form, and pouring hot
witer over the exposed concrete surface,
to determine whether the cement really
has sct, or whether the water in the mix-
ture has merely frozen.

An Indicator for the Planer
Cross-Rail Screw

A planer operator laid out the end of
the cross-rail screw of his machine so that
it could be used as a feed dial, On the 1'%s-
in. shoulder of the
screw, eight equal 177
divisions were laid '
out and numbersd
from 1 to 8 as [0
shown. These (Wi
spaces were divid- |
ed in half and |
marked with -~ 2
shorter lines. Twa | ' 1
lines were laid out |[SUnEs mas=s - -
on the cross rail I
and marked with punch marks, as shown,
500 that the first line limed up with a
numbered line and the other came half-
way between a short line and a numbered
one., If a numbered line is in line with
the first line and it 15 desired to set the
planer head over Yo in., as one revolution
of the screw advances the head 3§ in., the
handle is turned until the next numbered
line coincides with that on the cross rai',
finer adjustments being similarly obtained.
—Joe Street, Inglewood, Calif.
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A Compound for Coating and Rust-
Proofing Nails

A rust-proofng compound for coating
nails is made by mixing 2 oz. of black
lead with 1 pt. of linseed oil. The mix-
ture is stirred wuntil the black lead is
thoroughly incorporated with the oil. The
nails are heated to a red heat and
quenched in the oil-and-lead mixture.
After cooling, the nails are removed and
shaken in a bag until dry. The mixture
does not deteriorate.~Leonard Bastin,
Bournemouth, Eng.

Making a Rifle-Cleaning Rod

Being a missionary, located in a part of
the world where my lost cleaning rod
could not easily be replaced, I procured

anw ey steel rod small enough
e ] to enter the bore, and
=/ after heating one end,

* hammered it out flat,

The flat end was then

doubled over and a

slot cut with a hacksaw,

as shown, the end be-

| - ing next reheated and

straightened out. -After

J an tlz'n had been turned

\ in the opposite end, a

ste. moo perfectly satisfactory

cleaning rod was the re-

sult, This method saved

a delay of several months.—HRev, Lewis B,
Rogers, Toungoo, Burma,
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Sharpening Vise for Crosscut Saws

Attempts made on a number of occa-
gions to file the teeth of a crosscut saw
by holding it against the edpe of a plank,
encouraged the early development of the
saw-filing vise, or clamp, shown in the
drawing, which '
holds the long saw
securely rigid. The
vise wasz built in
the open, under a
tree, and two coats
of paint protect it
from the weather,
Being outdoors,
the operator has
plenty of light and
can work from
either side of the
saw without turn-
ing it. The vise is
equally adapted for holding circular saws
or handsaws, and is high enough to pre-
vent tining of the back.

["-ﬂ-""\-—-..,c: CROESCUT SAWY
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Air Chamber and Dirt Catcher
on Pump Line

Not infrequently sand and other earthy
material are drawn up through pump sue-

PUH P

MM TO WELL

BIRT CATCHER—"

A Band and Dirt Catcher Installed in the Pushp Line
will Prolong the Lile of the Pump, and, Where the
Lift Is High, an Air Chamber Makes Pumping Easier

tion pipes, to the detriment of the pump
valves. By installing the dirt catcher,
shown in the drawing, in the pump line,
the forcign matter pumped up with the
water can be caught and removed periodi-
cally. This catcher is easily made from
ordinary pipe and GHttings.

If the suction pipe is very long, with a
lift at the well of 20 ft., or more, pumping
the water by hand is hard work; this
labor can be eased by installing an air
chamber, such as the one illustrated, which
is made by connecting a picce of pipe of
somewhat larger diameter to the suction
pipe with a reducing elbow, as shown in
the drawing.

Preventing Breakage of Glass Graduates

In the test for moisture present in grain,
and in many other kinds of technical
work, slender graduated glass cylinders
are used. These are easily upset, and as
a rule, when they fall over, they break.
A member of the grain-inspection staff at
Minneapolis has found that most of these
breakages can be avoided if a thick rubber
ring is placed about the top of the
graduate, This method has saved some-
thing over $100 a year in that one office;
and the general adoption of this plan
throughout the United States would un-
doubtedly mean an appreciable lessening
in the expense connected with this line
of work—C. A. Briggs, Washington,
District of Columbia.
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Diiscarded Ball Bearings Make
Hoist Bearings

Two radial ball bearings that have been
discarded, if not too badly worn, can be
used for the pur-
pose mdicated in
the drawing. In
the mounting
shown, a chain
hoist 15 fastened
to an I-bheam so
that it can be
moved to any
point along its
length., The ehain
block is suspend-
ed from the zsim-
ple metal voke, to
the upper end of
which the hear-
ings are secured
with washers and
cotter pins;
round stoeck is
used for the voke,
and a horizontal
brace prevents spreading. The bearings
must be heavy enough for the load.

RADLAYL, RALL MEARIHOGD
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A Tenon and Dowel-Hole Gauge

For the woodworker who has occasion
to make numerous morttised and doweled
joints, the
easily made
combination
gauge and
square shown
in the draw-
ing is very
convenient. A
prece of light
angle iron,
the outer faces
of which are
finished off
smoothly, serves as a support for the
sheet-steel blade; this 15 held at right
angles mm a groove which is filed or
ground in the angle iron, deep enongh to
prevent lateral movement. A thombscrew
is provided for holding the hlade in any
position. Openings are eut in the hlade
for mortises, tenons, and dowels of differ-
:::_.nr Fizc;.—ﬁ:mgn Klussman, Long Beach,
“alif.

B LADE AMGLE IROH

@[ Hydrogen peroxide freely applied to
the zpot will neutralize and remove blood
spots from clothes, If applied before the
blood becomes too dry, hardly any ctain
will be left on white goods.

POFULAR MECHANICS

Constructing a Rat-Proof Poultry-
House Foundation

Merely providing a concrete floor does
not solve the rat problem in the poultry
house, as the rats dig under the floor and
gnaw through the board walls, Having
had this experience, a poultry man adopted
an original plan in the construction of
some mew buldings.

He began by building concrete founda-
tion walls, l{'st excavating a shallow
trench and building in it a form which
extended above ground about 5 in. The
concrete mixture consisted of coal ashes,
sand, and cement. The space inside the
foundation walls was filled with cinders,
well tamped down, and the surface was
finished off with a cement mixture of 1
part cement to 4 parts of coal ashes and
sand. After the 2 by 4-in. sill had been
placed on top of the foundation wall, it
was plastered with the same mixture,
This Aoor and wall construction has been
found to be effective in keeping the rats
out,~—Oscar C, Place, Boulder, Colo,

Knurling in the Vise

Handles, thumbscrews, and other parts
that must be knurled, or would look better
i so treated, can
be easily knurled
without a lathe
and the wnsual
tools. All the ap-
paratus required
consists of two
files and a wvise.
As shown in the
drawing, the work ;
is elamped in the L
vise hetween two
files, the knurl he-
ing obtained by hammering on the end of
one of the files, as indicated., Finer or
coarser knurls are obtained by using files
of different cuts.

= HABARAL R, Of THEIS EHD
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Making Gears of Babbitt

When one gear of a pair has been lost
or broken, a new one can be made of
babbitt or other soft metal at little or
ng expense. The remaining gear is set
ingide a tin can, the diameter of which
should be at least an mmch greater than
the gear; the depth should be about the
same as the thickness of the gear. Melted
metal is then poured into the space be-
tween the gear and the ecan, After the
metal has cooled, the bottom iz eut or
ground off the ecan, and the pgear is
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knocked out. This operation produces a
pattern, the inside of which will be the
exact shape of the gear. Coat the inside
surface with lampblack mixed in gasoline
and allow it to r&‘. The pattern is then
get on a piece of Hat iron, and flled with
the same kind of melted metal, The metal
can be prevented from leaking out from
underneath by building a dam of putty
or clay around the base of the pattern.
When cool, the pattern is sawed through
at several points and removed. All that
now need be done is to drill a hole for
the shaft and cut a keyway, or provide
for a setserew, as necessary.

A Simple Chain Drill

An easily constructed chain drill, of
great use in drilling holes in pipe, struc-
tural steel, or in any position where the
chain may be passed around the object to
be drilled, is shown in the drawing.

The tube is formed of a 6-in, length of

extra-heavy pipe,
| threaded full
length, on which
1s mounted the 3-
in. bar to carry
the chain. A
washer is placed
at each end of the
pipe, the rod
passed through,
and the ecollars
forming the chuck
and the handle
hosses are pinted
indpiacn, A stand-
ard drill chuck may
be used in place
) of the improvised

one, if desired.
Small holes are drilled through the pipe,
under the torning crank, to take a
“tommy™ for use in feeding the drill, The
chain plate may be provided with a hook,
as shown, to take the loose end of the
chain, or the plate may be slotted so that
the chain can be slipped into it

Preventing Barrels from Drying Out

Tight-coopered barrels, such as are used
ofn the farm for salting down meat, or
similar purposesz, and which have one head
removed, should be placed with the open
end next the ground when left outdoors,
In this manner they will not dry out
quickly, as the moisture of the carth con-
denses inside the barrel and keeps the
staves swelled sufficiently to prevent them
from falling apart.
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Three-Phase Switch Interlock

_ The drawing shows a simple interlock-
ing mechanism, which overcame the dan-

I [Eed T

Conpections for ‘.I.'I:-rw-lnﬁ_m Ammeter into a Tn-
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ger of short circuits at a point where an
ammeter was connected for reading the
current in a three-phase circuit. The
diagram shows the three wires leading to
the motor, each containing a single-blade
knife switch, which ¢an be opened to
shunt the current through the meter in-
3te:=:d. For throwing the meter into the
various wires, two double-pole switches
were In this case wsed, one of them
double-throw, and the other single-throw.
The danger in such a circuit is that the
meter might be connected to two of the
wires at once, thus forming a short cir-
cuit. The interlock illustrated makes it
impossible to do this. The single-throw
switch at the right can only be closed
when the blades of the double-throw
switch are standing upright. Likewise,
the double-throw switch cannot be closed
in either position as lonp as the single-
throw switch iz ¢losed.—Philip G. Bem-
holz, East Orange, N. |

Remedying Squeaky Brakes

Squeaking automobile brakes can some-
times be remedied by applying kerosene to
the brake lining with an oil gun. mix-
ture of soapstone and oil can also be used
for the purpose. However, when the noize
is caused by rivets bearing against the
brake drum, the un'!}r cure i the inser-
tion of new rivets, sinking the heads be-
low the surface of the brake lining.

] Wooden clothespins, or round sticks of
suitable size, make acceptable substitutes
for hand forms, to prevent gloves from
shrinking after washing.
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Drain Opened with a Rifie

Dwring the construction of a cast-iron
drain, someone dropped a bottle into a
long vertical section of the system, and
the bottle became so tightly wedged in
place that it could not be extracted by
ordinary mcans. In the emergency, one
of the workmen borrowed a small-caliber
rifle and shot the bottom out of the bot-
tle, 5o that its removal was then compar-
atively simple.

e

A Novel Clothing Hanger

Individual hangers {or skirts and
trousers are troublesome because they
are casily
misteid, and
if several gar-
ments are
hung on a
single hanger,
they become
mussed and
wrinkled. The
hanger shown
was made to
eliminate
these objec-
tionable fea-
tures. A nar-
row shelf has
a number of
hardwood
=..t1.'1p5 attached to it in pairs; ome strip
of each pair is rigidly [.a.z.rcm:d and the
other is permitted to swing on a pivot.
By slipping strong rubber bands over
each pair of clamps, sufficient tension is
obtamed to hold skirts and trousers
firmby.—(G. E. Hendrickson, Argyle, Wis,

A Simple Test-Tube Rack

An oil analyst, inding himself in need
of a test-tube holder in which to keep
his samples, made a
catisfactory article
from a strip of tin.
The tin was hent into
an  S-shape, as indi-
cated; the top and
middle “decks” were
pressed together, and
holes  for  the fest
tubes were punched by
means of a hand
punch and hammer.
Py  placing wooden
blocks between the
decks and drilling the holes, a smoother
anid neater job may be obtained.

POPULAR MECHANICS

Coloring Cement Work

Mineral colors only should be used for
coloring concrete, as other colors are
affected more or less by the cement and
cannot be considered permanent. The
color is only added to the material wsed
in the surface, or finishing, coat to econ-
omize on material. The same proportion
of materials should be adhered to reli-
piously for each batch mixed, as otherwise
the work will have a spotted appearance.
The color is best applied by dissolving it
m the mixing water before this 1s added to
the cement. Dy coloring matter should
not be sifted onto the surtace of a freshly
laid wali-: or other work, as only a thin
film is obtained which will tapidly wear
off and leave the work spotty. In any
case, not more than 10 lb. of coloring
material should be added for cach bag of
cement, and, of course, the less coloring
added, the lighter the tint will be,

Grays, blue-blacks, and blacks are
obtained with lampblack, carbon black,
and black oxide of manganese; wvarious
shades of blue can be obtained by using
ultramarine bhlug, while celors ranging
from brownish red to a dull brick red
are the resnlt of adding red exide of iron;
tints that run from a red sandsztone to a
purplish red are obtained with Indian red,
and brown to reddish-brown tones are
the result of wmetallic brown (oxide);
buff, colonial tints, and yellows are ob-
tained with yellow ocher.

Making Wire Rings

A convenient method of making wire
rings is shown in the illustration. The
wire is first closely wound on an arbor
of the proper
diameter, and
then allowed
to expand. A
cast-1ron
block is bored
to a free ht
for the ex-
panded caoil,
after which it
is =lit length-
wise with a |
Yo -in. slit- _
ting saw, as shown, With the saw revolv-
mg in the slot at one end of the block,
and projecting into the bore a little more
than the diameter of the wire, the coil
s pushed into the bore from the oppo-
site end, and fed to the saw by hand, the
rings dropping out of the block as they
Are cut,
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Protecting Edges of Cut Glass

When holes are cut throuph glass, as,
for example, the openings in the ticket
booths of theaters, the edges must be
smoothed off to prevent them from ecut-
ting the hands. Where means of dress-
ing the edges are lacking, they may be
protected by a piece of small rubber hose.
The hose is slit throughout its length, and
the edge of the glass is inserted into the
slit. If the hose is cut to the proper
length no dificulty will be experienced in
retaining it in place.

A Tilting Table for the Shaper

Having some taper and angle work to
turn out that was too small to be done
on a planer, the method shown in the
drawing for doing it on the shaper was hit
upof. An auxiliary table was made and
fastened to the regular table by ears, or
CEtraps on
cither side;
| two brace rods
were also pro-

{ vided for ele-
i 4% bracing the end

S Uﬁt of the table,
{\ irf._.-.‘-_'.i';"_'fl:l‘;:-.l.r.r wios | fastened by
7 thumbscrews.

shaper instead of the planer, this scheme
ia valuable for all styles of taper and

;_ vating and

and these were

Apart from ‘the advantage of using the
angle work.-

Attachment Increases
Capacity of Vise

Owners of small vises, on which the
jaws can only be opened a limited dis-
tance, may add
two light ma-
chine-steel ex-
tensions, as
shown in the
drawing, which
will enahble
them to hold
larger work
when desired,
Three different
sizes may be
made; one
long, one short,
and one inter- _
mediate size. These extensionz do not
interfere with the wusual operation of the
vise, inasmuch as they are ecasily de-

T
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Section Liner Uses Hardened Scale

A section liner for those who need such
an mmstrument at infrequent intervals, and
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a Satisfactory Tmstrument ls Made by Comblning a
Steel Scale and Tl'.i.ll:ll]i

do not feel justified in purchasing a spe-
cial instrument, can be made from a steel
rule, or scale, and a wooden triangle, as
shown in the draw ing. A piece of sheet
brass is cut and bent to form a support
for a steel finger made from a piece of
clock spring, the whole being attached to
the triangle with small screws, as indi-
cated. In use, the steel scale is secured
to the drawing board in the desired po-
sition, with one or more clamps, as shown
in the smaller drawing. The triangle is
placed against the edge of the scale, and,
as it is moved along, the flexible finger
engages with the graduations in the scale,
making it possible to rule uniformly
spaced lines, A knab, such as the one
shown, may be attached for moving the
triangle along the scale—5. LE. Frew,
Port Clintan, Ohio.

Emergency Handle for Milling-
Machine Feed

On indexing work in the milling ma-
chine, when the work is so long that the
dividing head must be set at the end of
the table, interfering with rotation of the
longitudinal-feed handle, remove the han-
dle, and use a carpenter’s brace, tighten-
ing the brace chuck onto the end of the
gscrew with a pipe wrench, or other suit-
able tool.

{[Corks make a good substitute for the
wooden knobs on pot lids. The corks
are fastened to the lid with a small bolt
through the center.



A Simple Relieving Attachment for the Lathe

BY JAMES ELLIS

HE small shop, with its limited equip-
ment, is frequently handicappd by
the lack of some special tool that would
increase production or produce better
waork, and, as often as not, these tools are
required in such a hurry that obtaining
them from an outside source is impossible.
As an example of such tools, formed mill-
ing cutters may be cited; ‘ll:l.l:?" may be
used to effect great economies in produe-
tion, and some jobs cannot be done wath-
out them, save at much expense, The
shop with average equipment can easily
make a formed milling cutter, but as such
shops do not usually have a relicving ma-
chine for backing off the cutters, it is
often necessary to turn down proftable
jobs  becanse of the impossibility of
obtaining proper cutters in a limited time.
It was to meet such a need that the
writer devised the relieving attachment
shown in the drawing. It can be made in
a few hours, the material is usually on
hand, and it can be used profitably on one
catter or a hundred, and turn out work
equal to that of the most expensive ma-
chine, prowvided its capacity is not ex-
ceeded, although for most purposes its
range is sufficient. Itz essential features
are a master cam, mounted on the arbor
carrying the cutter to be relieved; a fol-
lower held in a regular toolpest on a
rest borrowed from another lathe, and a
link which connects the two rests, for
transmitting the motion from the cam,
through the follower, the borrowed rest,
and the link, to the forming tool
Usually there are in the shop two lathes
whose cross shides will interchange, but
if an extra rest 15 not available 1t will
even be profitable to make one, as it can

be used on much other work. The master
cam, which should be made of tool steel,
and hardened, 15 mounted on the arbor an
inch or so away from the cutter to be
relieved, This cam has the same number
of rises as the cotter has teeth, and is
placed on the arbor just the reverse of
the cutter, or so that the lowest part of
the eam tooth appears frst, while the
cutter is mounted so that the cutting edges
of the teeth approach the tool. In the
borrowed rest 1s a piece of steel, shaped
roughly to the contour of the cam, and
hardened. The cross-slide screw is dis-
connectel]l from the carmiage and a spring
put an over it, as shown in the drawing,
s0 as to force the tool out from the work.
This spring is adjusted by the cross-slide
screw, and is regulated 50 as to bring the
relieving tool out of the way of the next
tooth, just as the cam rise passes the fol-
lower. The screw is not taken out of its
regular nut, but only disconnected where
it 15 fastened to the carriage. The feed
to the tool, which is carried in the usual
way, is entircly through the compound-
rest screw.

The method of operating the equipment
is to place the arbor, carrying both the
master cam and the cutter to be relieved,
between centers, set up the cam follower
in the rear toolpost and the relieving toaol
in front, and then tighten the spring with
the crossfeed screw until the follower is
tight against the cam. The lathe is set
in motion, preferably at its slowest speed,
in order to allow sufficient time for the
tool to jump out, and to aveid chatter
marks. The tool will work in and out
for each tooth in the cutter, Of course,
the relief of the teeth in the cam must
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correspond to that of the cutter teeth.
The forming tool is fed into the work
with the compound-rest screw, and the
operation will be completed in a few min-
utes. It is possible to cut right to the
tooth edge without trouble, and when the
cutter is relieved, it is ready for hardening
without further treatment,

Doubtlezs the method of petting a cam
sufficiently accurate for this work will be

uzzling, but it is as simple as the rest.

he blank is made about the same size
as a standard gear cutter, and pashed with
the same number of teeth. The gear cut-
ter and the blank are then mounted on the
arbor, as described, with the gear cutter
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acting as the cam, and the cam is penerated
from the gear cutter. This operation does
not injure the gear cutter in any way.
For relieving only a few cutters, it might
be possible to use the gear cutter directly
instead of making a special cam, but its
edge will be dulled if used long, though
no damage is apparent when using it in
making the cam,

Among the tools that may be turned
out by the average shop with this device
are cutters for splined shafts, special
grooving cutters, corner-rounding ecut-
ters, angular cutters, and formed cutters
of any kind within the limits of the ma-
chine,

Freshening Soft-Wood Floors

To freshen up soft-wood floors that
have been painted with oil and turpen-
tine paint, then varnished and waxed, add
wax to hot boiled oil, afterward thinning
out with turpentine. Thiz will make a
thin wax finish that may be applied in
the usual way, and then polished with a
l'nEEighl:Ed brush, or by rubbing with a
cloth.

Wrench Attachment Makes Speed Wrench
of Spiral Screwdriver

The spiral screwdriver may be con-
verted into a convenient speed wrench by
using the attachment shown in the draw-
ing. A reducer iz made from a piece of
round stock, to fit into the wrench socket,
as indicated. The
flat end is cut off
one of the screw-
driver bits, and the
shank is inserted
into a hole drilled
in the top of the
reducer, The three
picces are assem-
bled and a hole
drilled - through
them, as shown, to
take a taper pin,
which holds all
three pieces to-
gether, Such a
wrench will be
found wvery con-
venient for turn-
ing down a large
- number of bolts or capscrews of the same
size, and wrench sockets as larpe as 34 in.
can be used in this way with a satisfac-
tory speeding up in operation.—Leslie .
Koller, Humeston, Ia.
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Screw-Slotting Fixture for the Vise

The experimental worker must make
many of his own screws, and naturally
this involves slotting the heads. Squeecz-
ing the screws in a vise is unsatisfactory
either because
the slat 15 not
centrally  lo-
cated, or be-

caunse the
thread is dam-
aged.

A simple lit-
tle fixture for
this purpose
can beclamped
in the vise,
and the scrows
slotted guick-
ly and accu-
rately. A block
of tool steel
is used, and a
hole is drilled through it to take the
screw, the upper part being counterbored
to the size of the heads. A saw slot is
then made through the exact center of
the larger hole and a trifle lower than the
depth required. The fixture is finizhed by
hardening.—]. V. Romig, Allentown, Pa.

Storing Rope in Hardware Stores

An Ohio hardware store, that sells con-
siderable quantities of rope, has made use
of an original wea for convenience in
retailing this article. The coils of rope
are stored in the bazement and holez are
drilled in the floor, through which the
rope ends are inzerted from below. A
knot prevents the rope from slipping hack,
and after a length has heen cut off, a
new knot is tied.—F. C. Gallagher, Cleve-
land, Ohio.
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A Timesaving Grinding Arbor

The drawing shows an arbor that was
designed for use in grinding a number of
adjustable-reamer cutters at the same
time, effecting considerable saving of time
over the usunal method of grinding one or
two cutters simultaneously.

POPULAR MECHANICS

attachment in addition to some type of
grinding attachment, which may be fas-
tened either to the compound rest or to
the saddle.

A cast-iron hody has twelve slotz to
fit the cutter blades milled from end to
end, at an angle of about 10° to the center
line of the arbor, so that the face of the

cutter is not radial to the

center line, but is at a
tangent; this prowvides
the relief on the cutting

edpges.,

A flange iz fastened

to the body with six

flat-headed screws, and
forms a positive stop for
the cutters, insuring their

" Instead of Grinding Adjustable-Reamer 'ﬂlll.‘tﬂ'l Qne or Two at a Time,
m.: a Full

oduction cin be Incr

Bet at Omeg om 2 Imhl

The fixture not only grinds the profile
but also the relief on the cutting edge,
making each cutter ready for use when it
leaves the arbor. It is designed to be
used on an engine lathe having a taper
)

interchangeability. The
center holes in both ends
of the arbor should be
counterbored, to protect
apgainst burrs and consequent unewven
Erinding.

By making the arbor with an even num-
ber of slots, the measurement of the cut-
ters in place is greatly simplified.

Starting Taps in Soft Metals

Tapping small holes in brass, copper,
or other soft metals offers some little dii-
hculty to the amateur mechanie, as the

tap is apt to ream
SUIDE. SOFT METAL the hole instead of
EL\ cutting a thread in
HE it. The device
.~ Shown in the
j “ drawing will elim-
inate this trouble.
A number of steel
blocks, about 3§ by
14 by Ha in, arc
drilled and tapped,
each for a dif-
ferent size. By
clamping the
proper size block
over the hole it is
desired to tap and
runming the tap through,
the correct amount of
pressure is obtained, and
the hole is tapped square
with the surface. The
hole to be tapped. may be easily located
by allowing the nose of the tap to project
a trifle from the guide block.—E. J. Cal-
houn, Chicago, Il

WIS

{[The spout of an old cilean makes a
good blowpipe for soldering,

How to Tell Woods Apart

Birch, beech, and maple woods are very
similar in appearance and have approx-
imately the same weight, Hence 1t 1s
comparatively easy to mistake one of
these woods for another. A simple
method of distingnishing them makes use
of the relative width of the pores and
medullary rays of the three woods.

If the end grain of birch, beech, or
maple is cut smooth with a sharp knife
and examined with a hand lens, the pores
will be seen as tiny holes distributed
fairly evenly over the surface, and the
medullary rays will appear as narrow lines
of a different shade running at right
angles to the growth rings.

In beech some of the rays are very dis-
tinct, even without a lens. The larpe
rays are fully twice as wide as the largest
pores.

In maple, the rays are less distinet, and
the larpest are about the same width as
the widest pores,

I'n birch, the rays are very fine, and are
invisible without a lens, The pores are
several times larger than the rays, usually
'I:H:mg visible to the unaided eye, appear-
ing as minute holes in the end grain, and
as fine grooves on the dressed faces of
the board, The pores in birch are con-
siderably larger than the pores of beech
or maple,
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The appearance of the medullary rays
on a “quartered” surface is also distinetive,
Here they appear in beech as distinct
“flakes,” the largest being between ¥a and
14 m. in height when measured along the
grain of the wood. In maple they are
considerably smaller, rarely attaining a
height of in.,, and in birch they are
comparatively inconspicuous—U. 5 For-
est Products Laboratory, Madison, Wis.

A Simple Steering-Wheel Puller

Difficulty, loss of time, and sometimes
damage, are experienced in removing au-
tomobile steering wheels without other
tools than a hammer and blocks. A sim-
ple puller, that requires no machine work
and will pall the wheel with no possibilicy
of damage, can be
made from a few
odds and endz of
iron stock and a
long sctscrew. A
piece of heavy
stock 15 dralled and
tapped at its cen-
ter to take the zet-
screw.  Two slot-
ted arms, made
of flat steel, as shown, support the two-
piece clamp, which surrounds the steer-
ing column and bears against the wheel
hub. The puller, being separable, can be
readily applied to any kind of steering
wheel and will pass the hub without in-
terference. The puller can also be used
for removing ball races and gears,

Making Opagque Titles on Tracings .

Ordinary stamp-pad ink and rubber
stamps may be used to make titles on
tracings that show up sharp and white,
although rubber-stamp impressions, when
made in the nsual manner, are not always
clear, By dosting the freshly made im-
pression with some yellow powder, such
as finely pulverized sulphur, and then per-
mitting the ink to dry, the unsatisfactory
results of plain pad ink are largely
avoided.—L. H, Georger, Buffalo, N. ¥,

Ridding a Room of Flies

In a large drafting room, ventilated by
an exhanst fan, a novel idea for ridding
the office of flics was devised. A pan was
supported on brackets immediately under-
neath the fan: this was flled with a lttle
molasses, or other bait, and the flies at-
tracted by the sweet were caught in the
snotion of the fan and swept outside.
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Forging Valve Yokes for Strength

Many blacksmiths, making a valve yoke
for a slide-valve engine, will make the

WY O EFAT O el ORLRATION S50 OFERATRCS
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By Making ¥Walve Yokes for Slide Valves from One
Fiece, a_ Much Meater &nd Strenger Piece
Resuhs, with Less r
"box,” or yoke, hrst, and then butt-weld
the stem, This is not a very good prac-
tice, as there is a danger of making a bad

weld, thus leaving a weak stem.

From long experience, it has been found
that the best method of making a first-
class valve yoke is the one shown in the
illustrations, which are self-explanatory.
By this method, only one weld is made,
and the voke, being one piece, is much
stronger.—J. R. Minter, Washington, Ind.

Halder for Crankcase Bolts

Baolts in engine crankcases, and in other
flanged connections about a ecar, fre-
quently require
twao wrenches, and

L sometimes a Sec-
‘1 ond mechanic to
] tighten or loosen
them.
{;_)r (= The illustration
d / shows a tool which
| “serecacn- holds the bolt head

firmly, and does

lrran oF SET-

SCRDN BLITTED BEHT

ETEEL
FLATE

PR

SMALL BOLT HEAD =@ )/
HELD By TwWiO FACES

FOR  FAMDOLL,

away with the ne-
cessity  for either
an extra wrench,
or extra mechanic,

While it is de-
sirable to have one
of these tools  for
cach size of bolt,
the one shown can

he used on practically any size that the

hexagonal opening will go over.

The

serew can be set tightly against the flange,
which draws two sides of the hexagonal
opening against correspomding faces of
the bolt head.
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A Simple Water Ejector

When it is not possible to remove water
from excavations, sumps, or basements
with a pump,

WATER CRUTLET :

s o s the ejector
e shown in the

= drawing can

=i be used, Itis

of extremely
simple con-
siruction amd
can be made
in almost any
shop. In use,
a sufficient
pressure of
air, steam, or
water is ad-
mitted into
this creates a vacuwm,

pipe; ,
sucking the water into the open side of

the Yj-in.

the tee and hfting it to the surface. The
ltigher the temperature of the water to be
pumped, where steam is used, the higher
must be the steam pressure—Ernest

Hauck, Newark, N. I.

Portable Wash-Rack Light

A portable lamp stand, that is advan-
tageous for nmight use around the garage
wash rack, is shown in the drawing. The
reflector iz made from a section of gal-

vanized eaves

trough, The base

is made from a
scrapped flywheel,
while the upright
support iz a 4-ft.
length of wrought-
iron  pipe, which
is secured in the
shaft hole of the
flywheel and i=
split and riveted
to the reflector, as
indicated, Four
tungsten lamps
are placed hori-
zontally in the re-
flector, When not
i use, a light of this character occupies
|'llt little room against the wall.

—

Simple Materials for Packing

AV T Rl G
LV LECTOR A

There are certain excellent packing ma-
terials that are comparatively unknown
and omne of these is popcorn—popped. It
makes a particularly good material for
packing small articles of metal or glass,
as 1t is elastic and, being moisture-absorb-

.
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ing, prevents rust, Popcorn also has the
added merit of being exceptionally clean,
Eggs packed in oats have been safely
transported to market by farmers for
vears, and buckwheat hulls also make an
excellent material for packing.

Removing Wax from Plaster Molds

A long-handled dipper, with a small
hole drilled near the bottom, 15 an excel-
lent device for removing wax from plas-
ter molds. The dipper is filled with boil-
ing water, and, as it is held over the
mald, a small stream of hot water 1ssues
from the hole, The water can thus be
directed easily to the location desired,

Wrench for Polished Pipe

A novel wrench that is intended only
for use on circular work, and on polished
pipe, takes a tighter grip as pressure is
applied to the handle. The handle forms
a separate piece and is provided with studs
at right angles to it. The outer stud
engages in the
eye which 1s
turned at one
end of the
hinged clamp;
the second stud
hears against
the projecting
end of the
other half of
the clamp. In
this manner the wrench autumati:a]l}: ad-
justs itself to the work.,

Making Crankshafts for Model Work

When making light erankshafts from
heavy wire or light rod, for experimental
or model work, it is
usually found that
there is more or less
sideplay and hinding.
in the connecting
rod, owing to the
formation of the web.
This defect can he
overcome by ap-
plying coarse
wires as shown in
the drawing. [If
facilities are available, the job can be
made neater and more substantial by
brazing or soldering the wire to the
shaft.—]. Mc¢Cormack, Haliburton, Ont.

WIRE Y CRANK

# Muffin pans make fine receptacles for
tacks and screws in the workshop.
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A Protector for Pencil Points

Every time a pencil rolls from the
drafting table, it seems to land on the
point, breaking it off, and making it neces-
sary to resharpen the pencil. A protgctor
that it used by one draftsman consists of
the familiar point protector which fhits
over the end of the pencil. This cap is
partly filled with melted babbitt and placed
over the unsharpened end, the weight of
the metal being sufficient to cause the
pencil, in falling, to strike the floor heavy
end first.—L. R. Butcher, Newton, Ia,

Forming Ellipses of Predetermined
Dimensions

A simple scheme, that enables anyone
equipped with a footrule and a par of
dividers, to draw an ellipse of any given
length and width, is described herein,

Having determined the dimensions of
the figure to be drawn, make a horizontal
line the length of
the major diameter
and bisect it with a
perpendicular
line the length
of the minor

diameter,

FPlace one

oint of the
dividers at the

intersection of the

two lines and the
other point at either C or D. Having set
the instrument with this spread, place one
point at A and mark the points E and F.
Thumbtacks are inserted at the points D,
E, and F, and a loop of linen thread is
tied irmly around the thumbtacks, after
which the tack at D is removed. The.
point of a pencil is Placcd in the loop and
run around the perimeter of the ellipse—
Henry N. Cary, Chicago, Il

Storage-Battery Connections

When it is necessary to make storage-
i:rqttery connections, it is suggested that
wire solder be used instead of copper
wire. The copper will corrode guickly
and break, but the solder, being unatfected
by acids, will not. The wire solder is used
only for the immediate connections, the
copper wire being attached to the solder
a fgot or so from the battery.

flAn emergency brush for many pur-
poses can be made by bending a pipe
cleaner and using the point at the bend
for the purpose desi
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Coin Troughs in Money Drawer

In making change from the money
drawer in the ordinary way, the coins are

S -

Rk R =
o H%T.E‘ER.‘ CHED

HICKELS
CUARTICRG

=S
CABM DLW — e R

Trough-Shaped Meial Forms in the Money Drawer
Make It Easy to Count Up the Total of the Coins
withowt the Necermity of Handling Each One, The
Colns are Thrown inio "-"n_'m-u_l. [Hvislons for Each De-
OO A e

thrown into various divisions for each de-
nomination. When it becomes necessary
to count the coins, much time is con-
sumed in handling them one at a time,
To facilitate counting, small trough-
shaped metal forms, at the side of each
divisiorrand above the loose coins helow,
will be found convenient when counting
up the total account. The sides of the
metal holders are marked to indicate the
amount contained, as shown in the draw-
ing.—~H. E, Gifford, Medford, Mass,

Valve Used as Shaft Clutch

Wiﬁhinq to imstall a charging dynamao,
and to drive it from a line shaft already
installed, it was found necessary to extend
the shaft a few feet and to use a cluteh,
50 that the :h:l.ryf'ing plant could be used
independently of the other machinery.
No shafting was available, but a length
of pipe, with a valve on one end, was made
tag serve as
both shaft and
clutech. One
end of the
valve was fit-
ted with a
bushing, bored
to fit the shaft,
while a, short
= length of the
pipe was turned down to form a journal
to run in the pillow block

BLG I MG
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Correct Method of Attaching Wire-Rope Sockets

Measure from the end of the rope a
distance equal to the depth of the socket
and serve at thiz point, using wire and
taking not less thanm three wraps, as in
Fig. 1; separate the strands and cut out
thée hemp center. Then separate the in-
dividual wires of each strand, straighten-

Fig.%

Securing & Wire Hope or Cable to a Bocket Is an

ing them oit with a piece of iron pipe,
as shown in Fig. 2. Clean the wires with
kerosene oil and wipe dry, and dip them
into a solution of one-half muriatic acid
and one-half water (do not use a stronger
acid solution). Keep the wires immersed
long enough to be thoroughly cleansed,
and then wipe dry. The
ends of the wires are
brought together and the
bundle 15 then served, as
in Fig. 3, so0 that the
socket can be slipped
over. all the wires,

After the socket has
been placed over the rope,
cut the serving wire at
the end and distribute the
wires evenly inzide, =o
that the ends will be flush
with the top. Dam up
the bottom of the socket
with moist fireclay or
putty, as in Fig. 4. Pure
zing is now melted and
poured into the basket,
as shown n Fig. 5; lead
or babhitt should not be
used for this purpose,
Figure 6 shows the rope
in place after the zinc has

Fig . &
cooled, and after all the

R servings have been re-

ratiom That Hequires

Mo Parvicular Skill, but There Are Ceriain Procautions to be
Observed IF the Work s to be Done Properly and Meatly

moved cxcept the one
nearest the socket,

An Improvised Rivet-Heating Furnace

An automobile repairman uses the port-
able furnace shown in the drawing for
heating rivets,
temperin
tools, an
caschardening
arts. The
urnace con-
s1sts manly of
an old engine
piston and a
few odds and
ends of flat
stock, the
whole ar -
rangement be-
[ ing held to-
T " gether by a
bolt through the piston-pin hole. As in-
dicated, a suitable base is provided for
the gasoline blowtorch which is the
source of heat.

FLAT iFhoe

L —_—

“Dusting™ Concrete Floors

Concrete floors that become dusty under
heavy use can easily be renovated by the
application of some material that will bind
the particles together to prevent the for-
mation of dust. Among such materials
are boiled linseed oil and water glass

sodium silicate) ; these are applied to the
usting surface with a long-handled white-
wash brush.

In the linseed-nil treatment the oil is
applied “straight.” It penetrates the con-
crete and acts as a binder. While it
darkens the color of the concrete, it also
prevents, in large degree, the absorption
of moisture,

In the water-glagzs treatment, the floor
must first be thoroughly serubbed with
clean water. The surface is then allowed
ta become perfectly dry, and is next
coated with a mixture of one part water
glass, 40° Baumé, to three or four parts
of water. The more porous the concrete
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the less water should be used. This prep-
aration is swabbed over the concrete sor-
face with a map, and the fioor then is per-
mitted to dry. The surface iz again
mopped with clean water, and allowed to
become thoroughly dry, after which a
second and third coat of the water-glass
solution are applied. The water plass on
the surface iz easily washed off, while that
which penetrates the surface hardens into
an insoluble binder, .

Water Level of Tank Indicated
by Pressure Gauge

A simple type of pressure ganpe, made
from a short length of fAexible metal or
rahbver tubi as shown in the drawi
can be m&j“?ur determining the depth of
water it a
tank., The
flexible tube
is attached to
the pipe lme,
as }Indi:mad.
in a horizon-
tal position.
The normal
weight of the
tube causes it
to sap down-
ward bot with
pressure in-
gidle, the ten-
dency of the
tube is to rise
to a horizon-
tal position,

= N1
TS iHDICATE
DILAKTITY OF
WATERR | W TAMK

| the deviation

from the nor-

FLEMIGLE METAL Of mal position
,-" .

AUBEES TUmNG determining

the amount of water in the tank. The
extreme end of the tube is provided with
a pointer, and as this swings through an
arc, a scale is provided, having gradua-
tions that cerrespond with the location
of the pointer in relation to the water
level in the tamk.

Rﬁnm:‘ng Growth from Stone

rowth of minute vegetable organ-
1.5.-|'r.|5J 1; at are mainly responsible for the
discoloration of stome and brick work,
can be checked by washing with a 1-per-
cent solution of carbolic seid and water.
After a few hours the surface is washed
with plain water, and finally with a sat-
urated solution of salt water:

[ Millin
by o

cutters are more often ruined
eeding than by overspeeding.
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Adapting Truck to Carry Long Beams

A structoral-steel concern has equipped
its heavy maotor trucks with a front sup-

A Bupport Bolted ta the
Front of the Frome i’

wides Means for Sup
ing the Cverhang of
Bteel BStructural Beams
end Shapes, Thas Pre-
venting Whipping and E=-
cesdive Vibration. Holoa
sre Drilled through the
Flasges st Each End to
Take Taper Pins of Con-
venient Length for Pre-
wifitidg Bide Movement

-:-n.{

S EBOLTEDR T
FRAHTE

port which is bolted to the frame, as
shown, for supperting the ends of long
atee]l beams, The top of this horizontal
support 15 level with the truck bed and
bears its share of the overhanging load.
The support is drilled at both ends, and
tapered pins are provided for 'FIIL'I."I:D.hI'IE
the beam from moving horizontally and
slipping off or injuring the engine hood.

Increasing the Capacity of a Clamp

When it occurs, as it sometimes does
the cabinetmaker’s shop, that a mortise-
and-temon joint is to be clamped on some
large plece,
such as bed-
steads, daven-
ports, and the
like, and there
is no clamp
around the
shop long
enough, the
tail of the
clamp can, in
most cases, he
screwed to the
rail that 15 to
be glued, the
upright piece
being pressed
tight with the screw, as shown in the
drawing. If the clamp can oaly be put on
the outside, where the screws would mar
the piece, a small clamp can be screwed
to the tail of the larger one.

f;__s.:.u:'n'-‘&

=gt

=i
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A Worm-Gear Hobbing Fixture

A small shop, which made what few
worm wheels were used by the time-hon-
ored method on the miller, was suddenly
confronted
with the ne-
cessity  of
manufactur-
ing several
hundred
worm wheels
fin, in diam-
eter.

POPULAR MECHANICS

work to keep such a machine busy when
this order was completed. The work was
finally done on the milling machine by
means of the Axture illustrated, which was
made up in the shop. A casting was made,
cored out to take the master worm and
gear, the gear being the same size as
those to be manufactured. The worm was
mounted on a spindle, on the outer end
of which a gear was mounted, meshing
with one of equal size on the hob arbor.
The gear to be hobbed was keyed to the
same spindle as the master gear, this
spindle being of steel and having a large

Itwas flange, as shown, to which the work was

out of fArmly clamped. As the ratio between the

t h ¢ work and the hob was the same as that

ques- between worm and gear, the work blank

o T T pa— turned at its proper
i ETyiFEE - RARTER L “'-.

* wce § e LR IR G speed, and, when once

FiRONT YiEw

An Easlly Made Fixture for Hobbing Worm Gears That Is of Particular
Intereat to the Small Shop Which does Not Poasesa a Fegular Hob-
It diees Mot Demand Skilled Labor fo Operate

bing Machking:

tion to purchaze a gear hobber for the
job, as just then these machines were
hard to obtain and there was not enough

RCCTEO TeabO i &0

fed up to a stop, no fur-
ther attention was nec-
ESEATY.

While this fixture is,
of course, only suitable
for one size and pitch,
still, for the shop which
handles but few large
orders of this nature, it
is ideal, as, once it is set
up, the greenest of help ean operate it,
thus cutting down the labor cost=—James
Ellis, Memphis, Tenn,

Heater for Intake Manifold

An intake-manifold heater, which iz ap-
plicable to some of the older models of
automobiles, can be made from a few
simple and easily obtained materials. A

; standard  rail-
ing cross is
sawed in two
and fastened
around the in-
take, at top
and  bottom,
with small
clamps, asbes-
tos packing
being ina=
serted to pre-
vent the
heater from
ghifting be-
fore the cross
ia clamped to-
pether, The
two parts should make a perfect fit at the
cut, to prevent the entrance of cold air,
Fiushings are screwed into the horizental
arms of the cross to take flexible metallic

hose. One end of the hose is attached
to the exhaust, and thus a share of the
hot exhaust gases is forced into the heater
and out through another length of metal
hose underneath the car=iW. 5 Kolan-
son, Minneapolis, Minn.

Silverplating Brass and Copper
without a Battery

Nitrate-of-silver crystals are dissolved
in water, and when all the erystals are in
eolution, the silver nitrate 1s coaverted
into silver chloride by the addition of
strong salt water. The silver chloride will
form, on the addition of the salt water,
a dense precipitate in the bottom of the
container, which should be of glass, Col-
lect the silver chloride on filter paper, by
filtering the solution:; wash it several
times by fltering with elear water, and
allow it to dry. When dry, the silver
chloride is thoroughly mixed with three
times its weight of ordinary tahle salt,
and twice its weight of cream of tartar.

To use, the powder is rubbed on the
brass or copper surface to be plated, with
a wet cotton rag. After the silvering is
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complete, - wash the surface with hot
water, and lacquer with clear varnish, or
banana oil, to prevent tarnishing. The
unused compound should be kept in an
air-tight bottle which should be inclased
in 2 cardboard box, to keep it from the
light, which will turn it black. '

Improvement for a Foot Scraper

Wherever a foot scraper is used for re-
moving mud from the shoes of persons
entering a building there is uwsually an
unsightly pile of dirt underneath. Ii the
scraper 18 mounted on wooden steps, or
of a board sidewalk, this accomulation of
dirt can be avoided by making a narrow
slit in the step or sidewalk underneath the
scraper, so that the mud will fall throngh,
and providing a box to catch it

Wear of Pump Countershafts

A battery of turret lathes, equipped with
small gear pumps for the lubricating com-
pound, was installed in a certain estab-
lishment. The pumps were under the rear
of the headstock, and were driven by a
doublé-belt arrangement, one belt running
from the countershaft proper to a small

countershaft
1 on the wall,

the other belt
running from
this to the
grooved pul-
ley of the
pump under-
neath the ma-
chine,

This angu-
lar arrange-
ment of belts
allowed pow-
er to be taken
from the
main coun-
tershaft,
which would have been impossible with a
straight belt. The small countershafts
were manufactured and installed as shown
in Fig. 1. In the course of time, on ac-
count of the two Lelts pulling in opposite
directions on the shafte, considerable wear
took place in the countershaft bearing, as
indicated by the dotted lines. After giv-
ing the matter some consideration, it was
decided that, by rearranging the shafts
as in Fig. 2, each belt would balance the
pull of the other and overcome the exces-
sive wear. Since this was done, no fur-
ther trouble has been experienced from
the countershafts,

l D-I-F".';lﬁll_ll_ﬂ BELT
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Gauge for Spotting Templates
in Shipbuilding
This device is very handy, and use has
proved it to be a timesaver, It i3 made

Epotting Templates to be

of any hardwood, to the form and dimen-
sions shown in the sketch. The gauge is
designed to spot %4-in. and 74-in. holes,
although this detail can be modified to
suit any requirement by changing the dis-
tance between A and B or C. Additional
hole sizes can be accommodated by mak-
ing more notches., When in use, the lower
edge A is held to the edge of the plate,
The template is then moved until the cen-
ters of the haoles show at B for 3§-in.
holes, and at C for 74-in. holes. The line
R is known as the reverser, and it shows
at all times where the edge of the plate is.

A Bmple Gauge for Shipbollders Which Enables
Located Quickly

Sight-Feed Lubricator on Lathe Center

The proper lubrication of a large tail-
stock center, upon which heavy work is
run, is a necessary factor in preserving the
accuracy and life of the center, as well as
in saving time

on the job.
On a big
lathe which

turns heavy
rolls, taking
heavy cuots
and feeds, the
tailstock cen=
ter is fitted
with a sight-
feed lubrica-
tor. A ¥e-in. hole is drilled through the
center, parallel with its axis, and a similar
hole is drilled to meet the first onc at
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right angles, The latter hole is tapped to
t.ie a sight-feed oiler. A small oil groove
is also eut into the lower face of the cen-
ter, to carry the oil over the entire sur-
face,

Mandrel for Turning Two-Throw
Eccentrics

A shop which makes many two-throw
eccentrics has made mandrels for turning

- ;r'.,_. T Py |
: B! |]:_]_r!1;:|';1li" = |

- s

TWO-THROW ECCENTEICGS

EhD WIEW
BHOWI R
O FFERE BT
CENTERS
~ EEAMPLE OF
A TV TR
EECENTRIC

A Quicker Method of Turning Two-Throw Eccen-
trica than the Old One of Chucking fer Each Cut,
i8 Afosded by the Special Mandrel Here Shown

them which are very convenient and great
timesavers, The drawing shows clearly
the construction of theze mandrels, which
arc used as follows: The eccentric is first
hored and faced, the keyway is cut, and it
is then placed on the mandrel, the knurled
nut screwed tight, and the collar slipped
on. This collar has two pins driven into
it to engage with the slot in the mandrel
body; when one throw is finished, the
mandrel is moved to the other set of cen-
ters—A,. A, Stafford, So. San Francisco,
California.

——

A Universal Shaper Tool

A universal shaper tool, which is of
particular value for cutting internal key-
WAYS, square
holes, and for
many other uses,
hut which i3 in-
tended primarily
for internal work,
15 shown in the
drawing. This
tool can be made
without difficulty
arid 15 held in the
shaper in the
same  mannecr  as
the regular cut-
ting -tool  holder,
| BAMPLER oF WoRR which it replaces.
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Ripening Fruits in Layers of Hay

A fruit grower has found that the ripen-
ing of fruits, such as some varieties of
hard pears and apples, is hastened by
placing them in hay. A 1-ft. layer of hay
15 spread in a dry place, and the fruits
are laid out separately. Another layer of
hay, of equal thickness, is then put on top,
and in two or three days the fruit will be
ready for eating. Pearg, which in the or-
dinary way do not ripen until midwinter,
are brought to maturity soon after gath-
ering by treating in this manner.

Rod for Marking Qutlines of Holes
on Curved or Slanting Surfaces

The drawing shows how a bent iron
rod can be used for seribing the outline
of a hole to be cut on a slanting or curyed
surface, for the accommodation of a
round pipe that is to be brought through
the surface at an angle. At the leit is
shown the arrangement of the rod for
laying out a stovepipe hole on a slanting
roof, the rod being bent to the radius of
the stovepipe. The end of the rod is

sharpened, and by turning it around and
letting it rise or fall with the slope of
the roof, the exact shape of the hole is
scratched on the roof covering and may
a4 Compass Saw.

then bBe cut out with

PiLOT HIALE, =,

r_“‘*. b -
e y F :
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PILOT HOLES

Lo

AFTER HOUL 5 e
CUTBIDE MEVERSE ROD ArD
MARK FHOLL IM DECH

A Bimple Armangement for Laying Out Holes on
Angular or Carved Burfaces to Accom-
modate Hound Fipes

I'n the other sketch is shown an applica-
tion of the same idea for locating a hole

in the bow of a boat for a hawsepipe.—
J. AL Stevens, E. Hoothbay, Me,

Economizing in Sponges

When the sponges used in the garage
washroom break up, as they rapidly do.
the pieces can be placed inside a bag made
from an old Turkish towel and used in-
definitely,
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A Combined Screen and Magazine Rack
By DOMALD MackKAY

MONG the home adornments that
may be made in the amateur's work-
shop, is a three-panel combination sereen

the wallboard used for the panel,
groove in each piece is given a coating of
good glue, and the panel and frame

The

assembled,

and maga-
zine rack The central-panel frame is
of wall- ghightly different than the
board, the others, in that it iz made
front pre- about 3 in. deep, suitable
senting the racks being provided for the
AppedArance storage of bhooks and other
of the con- reading matter; the racks on
ventional the end panels, which are
decorated about 2 in. deep, may be
screen, R made by screwing wooden
while the L bracketz to the uprights,
back is pro- ko and uwsing  light wooden
vided with . strips to
racks for hold the
holding books in
books and place. Pro-
magazines. vyis5iomn
Such a should be
ECTEEN mMay made, when
be made of building

any suit-
able dimen-
sions, those giv-
en being merely
SUpFFestive,
However, for
most purposes,
a screen 5 ft.
high, with 22-in.
panels, will be
found about
right as regards
convenience,

the rack on
the right-
hand panel,
io see that
it will elear
the sides of
the center
section,
when the
sCcTeen 15
folded,
The left-
hand panel

The two end-
panel frames
are made up of
44 by 114-in, ma-
terial, with mortised and tenoned joints at
the corners, the horizontal piece at the
bottom of each panel being joined to the
uprightz at a point about 2 in. above the
floor. Before the frame is assembled, a
groove is routed along the inside face of
. each strip. This groove should be 14 in.
wide, and from *§ to % in. deep, to take

A Likrary Berecn with Wallhoard Panels That can he Decorated in Har-

mony with the Hoom: The Screen Also Serves ag a Hook or Magarine

Eack, and K Reading Matter Where It Is Easily Accessible, Yet
Etlﬂil} Remowvable from Sight If Desired

15 attached
to the box-
like center
section by a
pair of stout brass hinges on the from
edge, while the right-hand panel is hinged
to the rear edge.

The front of the screen, being wall-
board, can be painted and decorated to
suit the taste of the builder, or it may be
covered with wallpaper to harmonize with
the decorations of the room. Naturally,

Ing
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the wood of which the frame is made
should be selected to correspond with tne
interior woodwork, although oak or birch
iz preferable; the latter, if a mahogany
finish is desired.

The functions of such a screen are
threefold: It serves as a library screen,
takes the place of a reading table, or
makes an appealing cosy corner, the con-
veniently placed book pockets keeping
one’s favorite books and magazines where
they are accessible, yet readily removable
from sight as occasion may require,

Metal Jacket for Automobile Engines

The photograph shows how the owver-
 head-valve mechanism wused on some
makes of automobiles can be inclosed,
to prevent the
working parts
from aceumii-
lating dust
and dirt, and,
at the same
time, reduce
operating
noises, A
metal box to
fit over the
cylinder block
is made, with
soldered
joints and
SqUATE COr-
ners, asshown,

- Two studs are
screwed into the enpgine head, and these
project through holes in the top of the
cover, which is held in place by two
wingnuts, as shown—W,. L. Peterson,
Denver, Colo.

Etching Glass with Glue

The peculiar frosted appearance of some
kinds of glass can be duplicated in the
amateur's laboratory by means of strong
glhie,

and apply a thick coat owver the nside
and outside of an ordinary glass tumbler.
Set the plass aside for 24 hours, until
the glue becomes dry, and then place it
over a heater, or close to a stove. Leave
the glass there for another 24 hours,
being sure that the heat iz constantly
maintained during the whaole time. When
the time is up, remove the glass from
the warm spot and place it where it can
cool. The glue will begin to crack, and
in doing so will break off small pieces
of glass from the surfaces of the tumbler.

Obtain some wvery strong liquid glue.l
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When the glue shows no further signs of
cracking, which will be a few hours after
cooling, the remaining glue is washed off.
It will be found that very peculiar and
delicate designs have formed on the sur-
face of the tumbler.

If the first eoat of glue does not bring
results, apply two more coats, after the
first has dried, permitting each separate
coating to dry before the application of
another; then place the tumbler near the
stove,

Any glass article having a smooth sur-
face can be etched in the same manner.
As no uniform pattern is produced, each
piece will have a slightly different design:
etched upon it—Mallory Dufur, Balti-
more, Md,

Water Colors on Parchment Shades

Most workers find it more or lesz diffi-
cult to apply water-color paints to parch-
ment lamp shades. The slightest trace of
grease will cause the color to “ball up,”
so that it 1s practically impossible to get
the colors to cover, and stick to, the
material, The same difficulty is also expe-
rienced in the uze of India ink. The
trouble can be overcome by rubbing the
surface of the parchment with powdered
pumice stone, applied with a tuft of cot-
ton.

Price Table for Filling Stations

To prevent mistakes and save time in
tnmputinf the price of any number of
gallons of gasoline, at any price per gal-
lon, the calculator shown in the drawing
has been installed beside the gasoline
pump of a hlling station. As shown, the
price in dollars and cents appears on a

revolving cyl-
S mmwf-’ inder which is
supported be-

twecen trun-
1 Gallen : i
2 Gallans READ nions, while
2&“'““' | B w—— | the quantity in
allons '_ t
8 Gallons |1 THE galions ap-
ggi”rns I. et pears on the
allans |2.0 i
B Gallons |2 s3] CORRECT Stat'un.ar?
9 Gallons (=@l . mounting.
10 Gailons | 250 Any number
Il Galions p3 g9 (AMOUNT of prices ean
12 Galloms [3.a% P
13 Gallons . be accommo-
:;Ea”nnu dated on the
aibiited eylinder, de-

pending on its
diameter, but unless many grades of fuel
are carried, more than three or four will
seldom be necessary.— Curtis Halston,
Springhield, Ohio.
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Hulling Walnuts with Corn Sheller

The ordinary corn sheller found on the
average farm makes an excellent imple-
ment B;nr shelling walnuts, and other nuts,
without the annoyance of stained fingers,
The sheller should be turned slowly, and
ithe walnuts allowed to run in one at a
time, just as though they were ears of
corn, The heavy nuts will fall down,
while the hghter hulls will be thrown out
of the machine just as the corncobs are.
To make the hulling easy, the walnuts
should be turning black, but should not
be dried to any great extent, A pair of
old gloves will prevent staining the hands
when feeding the nuts into the huller

Garden Rake for Sifting Ashes

Mo one enjoys sifting ashes, hence it
is a job that 1s likely to be slighted. The
task iz made
much easier by
the use of the
tool shown In
the illustration.
A piece of strunﬁ
wire 1z boun
along the teeth
of an ordinary
garden rake,
about halfway
up the teeth,
thus furnishing
4an EH.E-}" MICATLS
of raking the
half-burnt cinders from the ashpit each
time the furnace is attended to. .

Paintbrushes Made from Feathers

The method one lady used to keep her
children supplied with brushes for their
water-calor work, in the absence of “regu-

lar® lLrushes, is
shown in the
drawing.

A feather of the _
desired size is |
selected, and all
but one inch s

stripped from the
midrib, or stem.
The hollow quill
at the larger end
of the stem is cut
off and cleaned
out with a piece
of wire, and is then slipped over the
feather to form a ferrule. Glue may be
used to haold the feather in place, if de-
sired.

Staple-Pulling Tool

When renewing the wire on a chicken
reager
¥ €X=

corral or barb-wire fence, the
part of the work is represented
tracting the
staples which
attach the
wire to the
posts. This
tedious and
exasperating
labor can he
pleasantly
speeded up by
using a spe-
cial staple-
pulling tool,
such as shown
in the draw-
ing. A pointed hammer is made of 5§-in.
aquare steel, with its point sharpened in
the form of a pickax, as shown, and an
eye for a handle. The point of the tool.
is driven under the staple with a ham-
mer, and an upward pull on the handle
withdraws the staple without bending it.

Making Bottle Mirrors

Interesting results are obtainable by
coating the interior of transparent bot-
tles with silver. Dissolve a small quan-
tity of tartaric acid in water, and add am-
monia until the mixture smells strongly
of that chemical. Add ealcium chloride
to the solution, and warm the whole; con-
tinue to add ecalcinm chloride, stirring

well until the solution assumes a thick

appearance, Permit it to stand until a
precipitate is formed; this precipitate is
calcium tartrate. Rinse the tartrate in
clear water several times, and place it
inzide the bottle to be silvered. Add two
or three drops of ammonia and a erystal
of nitrate of silver, about the size of a pea.
Hold the wessel over a lamp, so that it
is gently warmed, moving it about so
that the chemicals inside will cover all
parts of the surface. After a while the
heat will cause the whole of the inside to
become coated with a film of bright silver.
Allow the bottle to eool and wash out the
inside. It is then inverted and allowed
to dry thoroughly, after which it is closed
with a stopper and sealed with wax.
Should the first attempt to silver the
hottle be unsatisfactory, it is ecasy to clean
off the silver film by pouring a teaspoon-
ful of diluted nitrie acid into the bottle,
and warming it slightly,. When all the
silver has been removed, the bottle is
washed and the process repeated.
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Phonograph Reproducer from Phone
Receiver

An old telephone-receiver shell can be
converted into a serviceable phonograph

hiag FEMELE EHD OF BRECENER
MALE
“ -
RECENVER
BOUND
1 Tume
CHEH
Crla Priqina 0y ey
-
MEEDLE - iR
Shell from am 014 Tele-
FIMNISHED phore Hecelver Con-
FEEERCDUCER ﬂrt:l:l Hil:'u:u a Phooo-
Erap eproducer &
Heedle Arm may be Made of German Silver or Bome

ther Light, Suff Mewal

reproducer with little work and expense,
The shell is sawed off about 1% in. back
of the threaded male end, and the cap, or
earpiece, is unscrewed and removed. A
metal plate of the same diamcter as the
severed end is provided and drilled at the
center with a hole, ¥ or 1 in, in diameter,
Ower this hole a small tube to fit the
goosencck of the phonograph is attached
with small rivets, or solder. Several small
hales are drilled around the outer edge
of the plate, and corresponding holes are
drilled into the rubber, for attaching the

late with small screws., Cut out the
Enwzlcd opening in the cap to at least 1
in. in diameter, Substitute for the metal
diaphragm one made from a sheet of mica,
or thin cardboard. A thin rubber gasket,
or washer, i3 placed on each side of the
diaphragm, to insulate it from the hard
suriace, and the cap is tightly serewed om.

The needle arm is made from a piece of
stiff, light metal, such as German silver,
and should be long enough so that when
bent at right angles, as shown, the upper
leg will touch the center, and the lower
end will extend bevond, and clear, all
parts of the cap. 5Split the upper leg and
spread it ont to form a flat base, as shown.
Solder the lower end of the bar to a piece
of round rod, drilled through the center
to receive the needle. A small hole is
drilled and tapped at the side for a small
knurled-head screw, to hold the needle.
A hole is also drilled through the bar at
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the proper location for its attachment to
the bearings with a small riveted pin or
screw. The bearings are made from a sin-
rle piece of stiff metal, formed and bent
as shown, and attached to the edge of the
cap with screws. Place a small rubber
washer on each side of the needle arm,
and secure it to the bearings. Cement the
flattened uwpper leg of the needle bar to
the diaphragm with a drop of sealing wax,
and the reprodocer is complete. Be sure
the needle bar has play on its bearings,
but not encugh to be loose or rattle,
This will require adjustment after the re-
producer has been assembled and tested.
—L. B. Robbins, Harwich, Mass.

e ——

An Electric Light for the Trunk

To facilitate the location of articles in
a trunk, where the light usoally is insuffi-
cient, the trunk can be fitted with a light
plant of its own, by utilizing an electric
flashlamp. A triangular block is cut from
a piece of 2 by 4-in. lumber, and a hole is
drilled in one side, about % in. deeper
than the combined length of the assem-
bled reftector and lamp. This hole is
countersunk about 3§ in. to bring the
reflector  flush
with the sur-
| face. A small
| brass spring is
secured to the
bottom of the
hole by a
screw, so that
it will bear
firmly against
the base of the
lamp when in
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lens is set im
osition, and the assembly is held in place
y a retainer made from a piece of tin;

this is provided with drilled ears for the
fastening screws.  The block is then
screwed into the upper right-hand corner
of the lid, as mmdicated.

The battery is retained in the flashlamp
shell as usual, with the exception that a
metal disk is substituted for the lens. A
scction of the disk is cut away and bent
back to form a spring contact with one
element of the battery and one pole of
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the switch. Binding posts are attached
to the second pole uft{:e switch and disk,
as indicated. The battery is held inside
the trunk lid with metal straps, care being
used to prevent them from contact with
metal parts that would cause a short cir-
cuit. The lamp is lighted and extin-
guished by means of the flashlamp switch
in the usual manner.

Filling Cracks in Shoes

Cracks in shoes, at a point above the
small toe of the wearer, may be easily
repaired with gelatin, mixed with hot
water to the consistency of glue., The
crack i3 filled with the mixture, and the
gelatin smoothed down Hush with the
leather, whereupon one or two coatings
of formalin (d40-per-cent formaldehyde)
are applied to the patch. The formalin
has the effect of hardening the gelatin,
making it waterproof, tough, and insol-
uble in water.—Chas. W. Waller, Chi-
cago, Ll

Making and Using the “Bandilore™

An East Indian toy, known as a “bandi-
lore," is made from a picce of spool, about
14 ar 3 in. thick, and two tin disks, about
4 1, in diameter.

The section of spool is tacked between
the two disks, exactly in the center. Tie

: one end of a 3 or 4-ft,
length of stout cord
to the spool. The
bandilore iz operated
by winding the cord
around the spool, and
holding the free end
of the string in the

hand. The toy is
dropped and descends
with reat  speed;

just before the end of
the cord is reached,
the whaole thing 1s
given a quick upward
jerk.  This increases the speed and mo-
mentum of the disks so that the cord is
wound in the opposite direction, and the
bandilore elimbs wpward, the process he-
ing repeated as often as desired,

Japan Drier as Paint Medium

The use of Japan drier is recommended
for mixing the paints wsed in coloring
parchment lamp shadez, This iz put up
and sold wunder various names, never by
its own, as a medium for the paints used
'n this work.
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Push Cycle Converted into Sled

By removing the wheels of a child's
push ecyele and attaching two sects of run-

! WATHODE B - .
ﬂ
el

By Removing the Wheels from a Child's Push Cycle

end Bubstituting Runners. a Novel and Serviceable

Sled can be Made. The Eled s Guided like a Cyole,
with [ts Dccupant Btanding or Sitting

BTRAR -| R
RUNHERS -

ners in their stead, a novel sled is the
result, one that the child can stand or
sit upon at his pleasure, The sled is
guided as is the cyele. Each set of run-
ners is composed of three pieces, the cen-
tral pieces being made the same thickness
as the width of the wheel hubs, The rear
upright should be made sufficiently long
to form a convenient scat pedestal. The
runners are shod with strap iron—F., E.
Leitch, Brooklyn, N. Y.

A Homemade Coin Tray

A rural merchant who had noted the
difficulty cx'|{|-|:ri1:nl::d by his patrons in
picking small change from the counter or
display case, re-
called to mind a

I* STRIFS ©F IMMEA TUBE
/') coin tray he had
5 once seen, As no

1

_.|

L

l""‘-\.\, \
b&\ such article was

! s  available in his
_‘s/ town,one was made
Pl from a cake pan

leaxe TN = and some l-in.
strips of old inner
tube. The rubber strips were cemented

to the bottom of the inverted pan, shingle
fathion. When the rubber cement used
for the purpose had dried, the projectin

ends of the strips were trimmed off —G.

E. Hendrickson, Argyle, Wis.
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A Soft-Water Storage System

A very satisfactory gravity water sys-
tem for the isolated dwelling can be in-
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A El.l'u'l'lttur!r L'lrl'r.ili Storage System That can be
Imstalled in the Ante of the Isolated

Dwelling at Insignificant Caost

stalled in the attic at insignificant cost.
The water is stored in four or five bar-
rels, as shown; these are supported on
two lenpths of timber and connected at
the hottom by sections of 1-in, pipe. To
avoid the use of unions in the pipe line,
a hole is drilled in the bottom of each bar-
rel, and a floor Aange, with a rubber pas-
ket interposed, is attached with small
bolts. Coating the gasket with shellac
will prevent any possibility of leaking.
Each flange iz fitted with a nipple of the
proper length., The pipe-sine having been
previously laid between the supporting
timbers, the barrels are lined up with the
fittings and the nipples are screwed in
place by turning the barrels.

A cut-off 15 attached directly to the
caves spout, as showp, and the water is
conduected to the barrels by means of a
suitable length of pipe from one arm,
The regular pipe to the ground is at-
tached to the second arm of the cut-off,
To shut off the water automatically when
the barrels are full, a stout cord is at-
tached to the lever arm of the cut-off;
this cord runs through pullevs to one of
the barrels, where the end is attached to
a float, as indicated.

The float zhould be suspended in such
a manner that when it is about 3 in. from
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the top of the barrel, the water will be
diverted to the outside pipe. This is ac-
complished by attaching a light spiral
spring to the opposite end of the cut-off
lever., When the barrels are empty, the
weight of the float will open the gate in
readiness for the next rainfall—F. D.
Burke, Lisle, 1L

Sizing Prints in Preparation for Coloring

Photographs that are to be retouched,
or colored with water colors, often show
a tendency to reject the color, this being
particularly noticeable on glossy prints,
An application of gelatin to the face of
the print makes it easy to apply the colors,
which will then fow evenly under the
brush.

Dissolve a small amount of white gel-
atin in warm water to make a jelly; this
is allowed to harden into a small cake,
The pgelatin is applied to the print with
a wad of cotton, which has been moistened
and robbed over the surface of the gel-
atin cake. Being colorless, there will not
be any marks to show the presence of
the gelatin, which is always ready, and
requires no mixing.

An Easily Made Game Carrier

A simple game carrier that will meet
the needs of most sportsmen can easily. be
made from a
picce of leath-
er. The ends
are split at
uniform  dis-
tances apart,
aslitbeing
cut into cach
of the separate
strapsthus
obtained. In
use, the slit
end of the
strap 1s turned
up and the body of the strap 15 inserted,
thus forming a loop through which the
head of the fowl is placed.—Clay Hewes,
Albany, N. Y.

Bent Handle on Sugar Spoon

To prevent the projecting handle of a
supar spoon from  being  accidentally
knocked from the bowl, the handle is
hent 20 that it will hook over the edge.
The spoon 15 easily bent by pressing the
handle around some curved object. such
as the neck of a bottle—=F. H. Mason,
Victoria, B, C.
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How to Make a Rubber-Stamp Pad

Ink pads for rubber stamps can be
made at very litde cost, from old felt hats
and wooden blocks. Several thicknesses
of felt, or similar material, are tacked to a
waooden block, around the edges, Rubber-
stamp ink, made by dissolving package
dyes in glycerin, is rubbed into the pad
with a piece of paper, until the pad has
absorbed all it will hold. The glycerin
will not evaporate.

A Simple Engine Primer.

A simple device, which enables the
motorist to prime his cylinders in cold
weather without leaving the seat, is shown
in the drawing. A stout can, provided
with a needle valve and a filler eap, is
clamped to the
dash, so0 that it is
higher than the
carburetor. The
handle of the valve
must he long
enough to go
through the dash;
a picce of copper
tubing is led from
the valve and
tapped into the manifold above the car-
buretor. The small tank is filled either
with high-test gasoline, or a half-and-
half mixture of ether and gasoline. The
needle valve should be closed when the
engine is warm enough to fun on its own
mixture—J]. P. Lewis, Golden, Colo.

SH'E!H:!- WALWE
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Securing Buttons with Wire
A handy way of fastening buttons to

clothing is to use light wire for the pur-
pose, copper or Ealvanized-iron wire he-

ing preferable, A

piecce of wire is
CLOTH

cut to the length
desired and bent
to form a lang
staple, as shown;
this is inserted
through two of
the buttonholes
and bent as thown,
the ends of the
wire being cut to
make sharp points
for ease in pene-
trating the cloth. After the wire has been
pushed through the cloth, the ends are
bent toward each other, parallel with the
fabric, and twisted tngutﬁcr, any surplus
wire being cut off,

e Bt
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Handles Made from Scrap

Scraps of different-colored fiber, trans-
parent celluloid, and metals of different

The Scraps of Material Which Aeeumulate around tha
Amatenr's Warkahop may be Ueillzed e Porm
Oroamental Handies of Various Kinds

color are just the thing for making orn:-
mental handles for tools and other pur-
poses. The material is cut into SqUAres
and a hole is drilled through the center
of each, the drilled squares heing placed
on a long bolt and firmly held in place by
Ilhr: nut. The handle is finished by turn-
mg i a lathe; after the handle has heen
turned to the required shape, it is pol-
ished with fine sandpaper and finished on
a buffing wheel, or by rubbing with a
piece of leather and crocus,

Overshoes from Old Inner Tubes

A motorist who often soiled his high-
priced footwear when getting out in the
muid to erank his car, or to make minor
repairs, provided
himself with a pair
of overshoes made ]
from sections of
an old inner tube.

Two 12-in,
lengths were cut
from the Ituhe, the Erairy
ends heing ce- :
mented together )
and  vulcanized, £
The overshoes were =
completed by mak- :
INE an opening near - J
one end large =
enough to insert the foot. Though rather
odd in appearance, they are nevertheless
serviceable,

bk
BECTION OF /f
IHHNER TUBE

T REMENTED

Rejuvenating Worn Carbon Paper

Waste of carbon paper can be largely
overcome by applying a small typewriter
brush such as used for cleaning the let-
ters. The paper, as ordinarily used, re-
ceives all the wear in the center of the
sheet, leaving a margin, on all sides, of
god carbon. Lay the used paper on a
smooth table, or piece of plass, earbon
surface up, and hold the sheet firmly at
one side; at the same time the carbon on
the unused surface is distributed over the
worn part with the brush,



310

A Simple Accelerator Pedal

Holding the foot on the accelerator
pedal of an automobile for any length of
" time is more or

less tiresome to
the driver. The
large drawing
shows a neat-ap-
pearing pedal
made from a com-
mon strap hinge,
bent as indicated.
A mebber-covered
wooden black
completes the ar-

An Arrangement for the Accelerator Pedal Which Elim-

ingtea Muck af the Fatlgue and Swrals of Driving: A

Strap Hinge and a Bubber-Covered Block are Used in
Its Construction

rangement., The small drawing illustrates
a somewhat simpler arrangement, which
consists merely &F a hardwood block of the
proper size, hinged to the floor board, and
attached over the pedal as shown.

Portrait Photography in the Home

There is a wide field open to the ama-
teur photographer who specializes in the
making of portraits in homes. While the
work requires some ingenuity, there i5 no
FERSON wh];-' the average person should
not be able to produce pictures of fair
quality, which can be sold readily at mod-
erate prices, after a certain amount of
experience.

Tracing cloth 15 useful for direct-
ing light where it is necded. The cloth
can he suspended from the ceiling, or
fastened in collapsible wooden frames.
Care should be taken not to supply too
much top hght, as this has a tendency
to accentuate wrinkles in the face., Light
i5 reflected on the subject from above
and in fromt by stretching two widths of
tracing cloth from the top of a window
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casing to a peint on the ceiling about 5 ft.
from the wall, and then down, at an angle
of 537, to within 6 ft. of the floor.,

For side reflectors, tracing cloth is
hung over the backs of chairs, or on
other pieces of furniture. The strength
of side light is increased by placing the
subject nearer a window, while the front
and top lights become stronger when the
subject is moved away from a window.
Top light also can be regulated by ad-
justing window shades,

When a person with a round face is
being photographed, a great deal of side
light 18 necessary, and only a small
amount of top and front light; for a thin
face, the reverse is true. In any case, the
subject’'s head should be turned so that
not too much front light strikes the fea-
tures, as this causes the face to appear
flat in the finished picture. Light must
fall on the eyes from only one side.

A mirror will serve as a side reflector,
if held by an assistant or placed on a
chair. In making portraits of children,
mirrors are especially suitable. .

Proper poses are difficult to obtam.
The subject should be made to sit or
stand in a natural position, with the head
turned slightly to one side. Three-quar-
ter-length portraits probably are the
easicst to make, and are gencrally the
maost satisfactory., Excellent profile por-
traits are obtained by placing the subject
ppposite a window, with the face turned
a little away from the source of light.
The camera is stationed at the side of
the window,

The walls of an ordinary room seldom
provide a good background for a bust
picture, A wide, light-colored window
shade, fastened to a roller, which 1is
mounted in a collapsible frame, provides a
gatisfactory background.—Charles Olive,
Willmar, Minn,

A Seli-Closing Gate

A farm gate that is self-closing is made
like any similar gate except that the top
bar is 4 in,

L 5 i
g o OmR TumEE I shorter than
- the baottom
& T one; also, the
I| R upper h[ngg
= pin i3 longer
T than the lower

by the same
lenpth, Tt will
be seen that
whenever the
gate is swung open, the latch end will be
elevated, 2o that it will swing shut of its
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own weight, no matter how much or how
little it 15 opened.—H. F. Grinstead, Co-
lumbia, Mo.

A Fly-Screen Clothes Hamper

For use underneath the laundry chute
of a residence a fly-sereen clothes hamper
can be made. A light wooden frame is
constructed so that the bottom is elevated
several inches above the floor, and cov-
ered with screen wire. The original one
simply consisted of several window sereens
fastened together. Such a hamper is large
and roomy, and air is permitted to cir-
culate through the soiled linen from all
sides.

Drawer Locked by Secret Dowel Pin

The secret lock shown in the drawing
was fitted to a drawer whose lock was
rendered wseless
by the lass of the
key., Simply drill
a hole through the
under ratl and in-
to the panel of the
drawer. Intg this
hole a loosely fit-
ting hardwood
dowel pin, or a
steel mail, 15 in-
serted. A thin
metal button
keeps the pin in
position, To re=
move the pin and
unlock the drawer, the clip is turned to
one side which causes the pin to drop out.
Not being easily discovered, such a lock
may be applied, for additional safety, to
drawers whose locks are easily “jimmied.”

HOLE THROWGH Rkl
FHOLE 1M DeeiowiEl ismHEL

Transferring Carbon Copies

When making carbon copies in the type-
writer, it frequently happens that the car-
bon paper is improperly inserted, and the
duplicate 15 made on the back of the orip-
inal copy. When this happens, a record
duplicate can be made without rewriting
the letter, although for the sake of appear-
ance it would be better to do so. The
blank sheet is laid on some flat surface
and one side is rubbed with the end of a
candle or piece of beeswax, The paper is
then placed with its waxed surface upon
the back of the original and rabbed with
some smooth, hard object. A carbon copy
of the subject matter will be obtained in
thiz manner,—G, H, Holden, Chesterfield,
England,
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Sawhorse with Collapsible Casters

To save the labor required to carry a
sawhorse from one location to another,

A Bawhorse Equipped with & Set of Casters, That ara
Brought 1o Bear againat Floar by Pressure om
Toggle Levers, Makes Changes of ation Hasy

a workman equipped it with a set of col-
lapsible casters, as shown in the drawing.
The caster axles are inserted through
slots in the legs of the sawhorse, and
washers and cotter pins are used on the
projecting ends to prevent sideplay. A
simple system of wooden toggle levers
raises and lowers the casters from the
floor., To lower the wheels, when it 15 de-
sired to move the horse, the handle is
pushed inward, and to remove them from
contact with the floor the handle is given
an outward pull—Edward K. Smith, Walla
Walla, Wash.

“Wild Indian™ Top
A wooden top that will hop across the
floor and howl like an Indian in full cry

after a “paleface” scalp, can be easily
made by the ama-

Ol LT 54" HOLE
WooeN ol teur wood turner.
BAlL =y~ Y The top consists

of a hollow, two-
picce wooden ball,
which s turned
from a piece of
soft pine. A hole
is drilled through
the shell of the
ball at one of the
center marks and
fitted with a hard-
s wond peg having
| a slightly rounded
end, as shown, At
right angles to the peg, a 3§-in. hole is
drilled. To spin this top, a wooden han-
dle, zuch as the one shown, 1% required.
The top string 15 wound around the peg,
and the end 15 brought throurh the hole
in the handle, as indicated. A quick
jerk on the string sets the top in motion
and pulls it free of the handle.

WOODEM PEDC L GTRING

.
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=& MAKING ONES OWN
STEAMER AND W

r
TRUNKS"

By Konr: Marcolla

Part I—The Steamer Trunk

NLY such ordinary tools as a ham-
mer, saw, plane, and an old flatiron,

are needed to build the steamer trunk
described in this article. In addition, a
lue pot is needed, and a brush or two,
or gluing and painting the finished trunk,
There are several kinds of Jlumber that
can be uvsed in trunk making, and in the
order of their desirability they are: three-
ply venecr, basswood, spruce, and sugar
pine. The veneer costs a trifle more, but
is lighter and more durable, and if used

the top; then, starting at a corner, care-
fully cut through the boards and around
the entire box, keeping to the mark, until
the box has been sawed into two parts—
a lid and a bottom, This method assures
the absolute matching of both parts. The
lower part iz laid on its side and a line is
marked on ecach side 2 in, below the edge.
Another line 15 marked in the middle of
the edge, and, using the plane, the outside
of the boards is beveled off down to the
2-in, mark, as in Fig. 3. Some strips of
ralvanized iron, as shown in Fig. 4, are
hent at right angles between two blocks,
After bending, they are punched %t 1-in.
intervals on the I:dﬁl.‘.‘i. ta take l-in.
clout nails; these nails are easily bent,
and thercfore the punching is neces-
sary. A guarter of an inch from the
edge is abouat the distance to place the
holes, which should be punched with-
out raising any burrs,

What is known to the

] ey theatrieal profession as

'“"‘a. “seenic linen™ is uszed for

Fio,d ok "-._-__H_ = Fia.5 e covering the trunk, and

o T i F;] about 2 yd. of thii will

sqimenidh By e be needed. This material

I:g;?;_‘.'uﬂr.rﬁu 11.;'?':“”.!& i _____.-";_ st ""a...-"‘r can '|.I51.lii.|'|_'!|r be -uhtamtd

L from any stage carpenter,

A ;:L_,ﬁr,%t._ I_J'm!El;q::i.nh:]dnlI-ing B -3 - ra.8 or scenic artist, at little
the Long inter Mentks Is That T DLTAFL OF DLATSH .

of Making Trunks, in ArRticipa- & 'Fl-l' e CXpensc, :1]1I:| =¥ecn

don of the Mext Summer's Vaeaton, The Trunks Described ia This Acticle ]f hﬂugl]t new, the COst

are E:liJ}' Made, and Mecd Bur Few T

in conjunction with fiber, it is possible to
make with it a trunk that is almost in-
destructible, If any of these woods are
uged, secure all hali-imch material, dressed
on hoth sides, and as clear as posszile.
In making the steamer trunk, in.
material can be wsed with no waste, A
box 15 made to the dimensions shown in
Fig. 1. To prevent the top and bottom
from warping where the boards are

joined, 1V4-in. wire nails are driven into -

the edges of the boards at about &-in. in-
tervals, Cut off the heads and butt up the
next board, as indieated in Fig. 2; if de-
gired, these joints can be glued before they
are driven together,

After the top and bottom are in place,
mark a line on ecach side, 4 in. from

a1z

ools

is small. A 14-in. strip,
the length of the piece, is cut off. A pot
of glue is mixed, and the outside of the
box is given a light coat; this may be
thin, as it is- intended only to fill up the
pores of the wood. When this has dried,
apply a thicker coat as smoothly as pos-
sible.  While the glue is still hot, lay on
the linen and smooth it out, with a rub-
bing motion. After the sides have been
covered, the top and hottom picces can be
cut and glued on in the same manner;
these should be cut 15 in. smaller than
the surface they are to cover,

The galvanized-iron corners are now
nailed in place, the method of clinching
the nails being clearly illustrated in Fig.
5, The nail is driven through the wood,
the point curved with a pair of round-
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nose pliers; then, holding the old flatiron
against the head, the curved point is
driven into the wood and clinched by a
sharp hammer blow. A strip of galvan-
ized iron, about 1% in, wide, iz nalled on
each edge of the box, and strips about 2
in. wide across the center of each side
and at the ends of the top and bottom,
the nails being clinched as described ; the
black bands in Fig. 7 show the location of
these strips,

Eighteen running feet of oak, or hick-
ory, cut and formed to the dimensions
shown in Fig. 6, are needed for the slats,
which take up a great deal of the wear a
trunk is subjected to, Six 3-it. slats are
cut and fastened with clout nails to the
top and bettom of the trunk, 6 in. apart,
As the wood is too hard te prevent the
entrance of the nails without bending
them or splitting the wood, it is neces-
sary to drill a hole wherever a nail is to be
inserted. A light strip of band iron is
run around the whole trunk at the point
where top and bottom join; this iron is
applied in the manner described for the
sheet-iron corners, the nails being in-
serted every 6 in. Next place a pair of
G-in. strap hinges on one side; three
hinges are better, and even four may be
used. The following hardware, which can
be obtained from almost any hardware
store, 15 r:?uirm;l: two strong trunk clasps,
four slat cleats, eight corner irons, a pair
of trunk handles, and a pood trunk lock.

The inside of the trunk is lined with a
suitable pattern of cretonne, or similar
matertal, which is applicd with ordinary
flour-and-water paste. Two 3j-in, strips
of wood, 1 by 19 in,, are screwed to the
inside of the trunk, one in each end of the
lower part, and 2 in. from the edge, to
support the tray.

e tray is made of material as light as
can be obtained; 14 in, for the ends, and

413

14 in. for the sides. “The top and-bottom
are made of wallboard, about Y in, thick.

BTLAMLA T EUNK

",l# <& COMPLCTED

This Seeamer Trunk. While Not Costing Mearly So
Much as a Purchased Article, will be Found
Juite as Birong and Zerviceable
The tray is built to the dimensions shown
in Fig. 8, and is made narrower dt the top
80 as to give the lid freedom in closing.
After the tray is finished, and partitions
added as desired, the lid is attached with
a piece of muoslin, which is glued to the
tray, and acts as a hinge. The tray iz
then covered with material gimilar to that
with which the trunk is lined. Small
straps and buttons are fastencd to the
lid and tray, respectively, to keep the lid

from opening.

The painting of the trunk, and the nee-
essary instructions: for constructing the
wardrobe trunk, will be discussed im the
concluding article, to appear in the March
number,

Roofing Paper as a Stucco Substitute

In parts of the country where the win-
ter climate is not so ngorous as in the
North, gravel-surfaced roofing paper may
be used in place of cement stucco for the
exterior finish of dwelling houses, partic-
ularly if the hali-timbered style of archi-
tecture is used,

The paper is applied to the walls, gravel
side out, before the strips which break
the wall up into panels are added. The
panels should be arranged so0 that the
joints will come underneath the strips,
which will thus effectively hide the un-
sightly junctions. The paper must be

stretched  tightly to prevent wrinkles,
which would expose the trick., Ag the
roofing paper 15 of standard width, it will
be necessary to proportion the panels to
conform to the width of the paper. He-
cause of the ever-present odor of naph-
thalene, which iz objectionable to all
forms of vermin, although not sufficiently
perceptible to be annoying to humans, no
vermin will lodge under the gmpcr,

Such a covering, applied over' the
sheathing of the building, is waterproof,
and in warm climates, or where the tem-
perature falls little, if any, below the freez-
ng point, is as satisfactory and as attrac-
tive in appearance as stucco,
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Pistol Shoots Phonograph-Needle Darts

It is generally recognized that “teach-
ing the young idea how to shoot” is
dangerous for the neighbors’ pet cats,
window glass, and other animate and in-
animate oh-
jects, but
given a “gat"

i_f_’"_-'.r SE——=") of the kind
_ oigay o | shown in the
i drawing, the
% youngster's
ability to do
harm is re-

BTEEL O WHALEBOSHE
|r CORSET BTAN

P, duced to a
I:;,.' s ’“'!111:“"“1"' )
. NEE 1€ gun is

made from a
piece of soft wood after the pattern of
an automatic pistol, as shown in the
drawing. The design is traced on the
wood and eut out with a scrollsaw. The
piece 15 then placed in a vise, muzzle up,
and the barrel is drilled owt with a 1-in.
dril.  An opening is cut in the under-
side of the gun with a chisel, to take the
trigger; this is made from a picce of a
steel, or whalebone, corset stay, about
43 in. long, which is fastened to the
stock with staples in the manner indi-
cated, The darts are made from a 1%%-in,
length of round dowel, small enough to
slip into the barrel without sticking., A
phonograph needle mserted into the end
of the dart, as shown, will cause it to
stick in the target—Walter Thompson,
Brooklyn, N. ¥,

An Individual Spark-Plug Tester

A spark-plug tester that is applied to
the separate plugs as shown in the draw-
ing, eliminates the necessity of rooting
around in the tool box for the serew-

driver, the instru-
- - ment commonly
5 ﬁi... * :Jﬁ used for the pur-
BRASE &TRIP
NAULATED HHCD

pose. The tester is
made from spring
brass, as shown.
One end 15 pro-
vided with a ter-
minal for attach-
ment  underneath
the inding nut on
the plug, and on
the other end is an
- insulated knoh,
When not in use the knob is held away
from the plug, but when it is desired to
make a test, the end of the brass strip
is pressed against the plug to be tested.

POPULAR MECHANICS

By short-circuiting the plugs, the missing
one can be located and réemoved, and the
tester placed on the new one~—Orene
Catheart, Winfield, Kan.

Drawer with Wire-Mesh Bottom Keeps
Potato Bin Clean

A bin or drawer, in which potatoes are
kept, has to be cleaned out periodiecally,
to remove the accumulated dirt from the
tubers. In order to keep his potato bin
clean without the necessity of emptying it
of the tubers or removing the bin from
the butlt-in fixture, one home builder has
arranged a very simple plan.

Below the bin that contains the pota-
toes is a shallow drawer, the potato bin
itself having a bottom made from a piece
of heavy wire mesh, held in place by a
frame on the inside of the bin, at the
bottom. As the potatoes are dumped into
the bin the dirt drops through the wire
into  the shallow drawer wndernecath,
which 15 easily emptied —=Chas, A, God-
dard, Los Angeles, Calif,

A Substitute for a Door Spring

The drawing shows how an ordinary
rubber hand, plus some siiff wire and
four screweyes,
can be made to
take the place of
a door spring,
which is not al-
wavs availlable. As
indicated, two U-
shaped pieces of
stiff wireare
linked together by
the rubber band,
the device being
1 attached to  the
) door by inserting
the projecting hooked ends of the wires
into small screweyes at properly spaced
intervals,

The Camera as a Range Finder

Few camera enthusiasts appreciate the
fact that in a camera they possess a range
finder of great simplicity, provided that
the object photographed is more than
100 ft, from the lens, and that the object
iz of known length or height.

S0 long as the object photographed is
more than 100 ft, distant, it i3 an experi-
mental fact that the size of the object, O,
15 to its distance, X, from the camera, as
the size of the image, I, is to its distance
from a certain point in the lens combina-
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tion, K; that is, O:X::I:K. The latter
quantity may be called the lens constant,
and its value may be determined once and
for all from a known value of X, greater
than 100 ft., and for known values of O
and 1. For example, in one camera, a
photegraph taken of an object 100 ft. in
length, and 300 fi. distant from the cam-
era, shows an image length of 2 in, (' ft.)
inthe photograph., Whence 100: 300 : Y4 K.
This indicates that for this cam-
era the lens constant is ¥%. Then the dis-
tance in feet of any object photographed
may. be obtained by dividing the actual
size of the object by that of its image and
multiplying the result by the constant .
That is, if one is photographing a moun-
tain whose height is known, say 3200 ft
above the floor of a valley, and the height
of the mountain in the image is 2%a in., or
192 ft,, then the distance of the object is
found by dividing 3,200 by 192 and multi-
plying the result by 14, which yields 8333
ft., the distance of the mountain from the
camera—L. Pyle, St. Louis, Mo,

Novel Method of Hanging
Window Curtains
A method of hanging window curtains,

which is at once novel and very satisfac-
.. tory, is shown in

_-'=| the drawing.
T winDow Gase A length of cot-
M & / ton tape, long
it Y ¥ enough to reach
{ 'i_[r ]’ B acrozs  the win-
:Y-” [ r | I-;-:;g“;“ dow, has small
i | [.F i dress fasteners
| BelL'r .4 SEWED sewed to it every
A 3 in, This is fas-

tened permanently
to the window,
either by tacking
it to the top of the
sash, er by stretching it from one side
of the frame to the other. A similar
length of tape, having the other halves
of the fasteners fitted to it, i3 sewed to
the curtain. The curtaing can be quickly
put in place by means of the fasteners,
and as quickly removed for laundering.—
T. W. Benson, Philadelphia, Pa.

Removing Splinters

To remove splinters from the hand, take
an ordinary needle and press the eye over
the part so that the projecting end of the
sliver will stick through the eye of the
needle. Then turn the needle so that the
splinter will be caught in the eye, and
withdraw it.

alh

Fenders for Small Boats Made
from Old Life Preservers

Very good fenders for small boats can
be made from old life preservers. Hemove

An Ol Life Preserver will Make 5 Full Set of Fenders
for an Ordinary Motorboat; Such Fenders Are
Neat in Appearance and Low in Cost

the old canvas from the blocks of cork,
and with a fine-toothed saw, or sharp
knife, smooth off the blocks on all sides
50 as to leave the finished block about
1% by 3 by 8 in. With a sharp gouge,
abhout 1% in, wide, eut a groove all around
the block, as shown in Fig. 1, and round
off the corners. A piece of 6 or B-thread
Manila rope, with an eye splice worked
in one end large enough to pass around
the block and fit in the groove, as in
Fig. 2, is vwsed for holding the blocks; a
amall serving of well-waxed sail twine,
just below the splice, will hold the rope
tight ift the groove. The fender should be
given at least two coats of paint or var-
nish, to correspond with the finish of the
boat. An old life preserver will make a
complete set of fenders for a small boat
at insignificant expense~—J]. A. Stevens,
E. Boothhay, Me.

A Chemical Hot-Water Bottle

Sodium acetate and sodium hyposul-
phite are mixed together in the proportion
of one part of the former to nine of the
latter and placed in an earthenware recep-
tacle with a tight-fitting cover, or stopper.
The wessel is filled about three-quarters
full of the chemicals, and the stopper, or
cover, is applied; it is then placed in hot
water until, on shaking, it is evident the
salts have melted. It will be found that
such a bottle will retain its warmth for
about 12 hours. When the bottle hegins
to cool, its heat ean be renewed by a
vigorous shaking, enabling it to be used
for a further period.

-
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Pistol That Shoots Cardboard Disks

Any handy boy with a few tools can
turn out the handsome toy pistol shown

CARDOBOARD DFGH

DETAIL OF BEToL

= =

Alemast Anyone with 8 Few Tools can Turn QOut This
andsome T Pintol; It Shoots Cardboard
Disks une Is Entisely Safe and Harmless

in the drawing; this pistol vses cardboard
disks for ammunition and 13 quite safe
and harmless,

The wood partz should be made of well-

seasoned hardwood, a block 1 by 5 by 100

in, being required.  After dressing down
all sides of the block smoothly, the out-
line of the gun is laid out; the block is
laced in a vise, and the plunger chamber
ored with a downward slant toward the
muzzle, as shown, When the plunger
chamber hasg been completed, the slots
shown in the sides are cut out parallel
with the center of the chamber; a similar
slot is ecut in the top of the gun., The
slots completed, a hole iz drilled through
the block, in front of and directly in line
with the center of the side slots, for the
wooden peg which holds the robber
bands, as indicated. At this stage the
rrun is sawed from the block with a sharp
fine-toothed saw. A compass saw and a
sharp knife will be required to eut out the
slot that accommaodates the trigger, the
latter simply consisting of an iron washer
provided with a notch to engage the
plunger and drilled with a bearing hole,
a5 shown,

The plunger is made from a piece of
round wood; it is first drilled for the
pers, as shown, then finished to make an
easy fit inside the chamber, and a small

MECHANICS

metal washer is attached to the front end
to take the wear of the trigger. Three
hardwood pegs, each about 2 in, long,
are provided; one of these is glued into
the hole provided at the front of the gun,
and the others are glued into the plunger
after it has been placed in its chamber,
The wvertical plunger peg will be found
much longer than necessary and should
be cut off flush with the top of the gun
when the plunger is at rest at the forward
end of the chamber. When pulled back
toward the trigger, this peg will project
above the surface sufficiently to allow a
cardboard disk to be placed over it. The
small flat spring, shown attached at one
side, presses lightly against the disk and
gives it a whirling motion, As shown,
the trigger is held in place by a small
screw or nail, and some little patience
will probably be required to get it into
the proper position to engage with the
plunger. For the sake of appearance, a
small eap of wood iz glued over the open
end of the plunger chamber, and the gun
is ready to be finished as desired. Rubber
bands are attached to the pegs of the
plunger and the one at the front of the
gun, as shown in the drawing, and, as the
power of the toy is determined by the
bands used, the tension should be, as
nearly as possible, the same on both sides.

When cocking the gun, slant the barrel
downward so the trigger will swing into
I:ﬂiitiun of s own weight, The card-
oard disks used for ammunition should
be slightly more than 1 in. in diameter,
with a hole at the center to fit over the
vertieal peg of the plunger.—A. L. Long,
Springheld, 111

An Efficient Doorstop

The drawing shows an cfficient device
for holding a door open that 15 easily
made from a piece
of an old broom
handle, This is
cut and shaped to
the appearance
indicated, and a
recess is formed
on the inner edge
of the wood, in
which a piece of
soft rubber 15 in-
serted, as shown,
The stop is at-
tached to the bottom of the door by a
single screw, with a washer between it
and the door, to prevent dishguring the
finish of the latter. A slight pressure of
the foot iz sufficient to operate the stop.
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Electric Iron Aids in Starting Auto

An ordinary electric flatiron can be
used as an aid in cold-weather starting,
by setting it on a suitable support, such
as a tin can, on the carburetor side of
the engine, with the hood closed and the
radiator covered. If the garage-lighting
system is connected to the house, it is
only necessary to turn on the current an
hour or so before the car is to be used,

and the carburetor and surrounding parts,

will be sufficiently warmed up to enable
the engine to be started without difficulty.

Penholder for Slanting Surfaces

A convenient holder for penz and
brushes when used on a slanting surface,
such as a drawing
board, is made by
cutting V-shaped
grooves in the op-
posite sides of a
small pasteboard
box, as shown in
the drawing. The
holder may be at-
tached at any place

by a thumbtack through the
bottoimn of the box. By the
use of such an arrangement, the most
commonly used pens and brushes may be
kept conveniently accessible and without
danger of their rolling over the surface
of a drawing. The box itseli can be used
for holding such small articles as thumbhb-
tacks, pens, etc., or as an ash tray.

Lawn Mower for Cutting Feed

The lawn mower may be used to advan-
tage for chopping clover or straw for the
chickens, It
is attached to
a box by two
small iron
screw clamps,
in the posi-
tion shown in
the illustras=
tion, The cut-
ter blade _
should rest e e
flush with the [ g8 %~ :
top of the box, Mg humr. CLAMED To W
and it may be
necessary to sink it in, to feed the loose
hay properly to the mower. The crank
is attached to one of the drivewheels by
means of ¥-in, bolts. The handle is
fastened to the floor.
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i on the board, or table,:
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Utilizing Old Gas-Mantle Bases

The present-day tendency of reclaim-
ing all forms of scrap may be applied in
the home, just as well as in the work-
shop, and, as the illustration shows, even
such wunlikely
material as
pas - mantle
bases may be
made into
something
uscful, as well
4 5 Orna-
mental,

No deserip-
tion of these

devices is nec- | OR CLOTH

essary ) suffice

it merely to )

say that the TRA BTRAINER
objects  illus-

trate only a
few of the many uses to which these
hitherto despised articles may be applied.

Nail Driver Assists the Amateur

A handy little addition to the amateur’s
equipment is made from a piece of thin
metal tubing and a piece of iron rod, as
gshown in the draw-
ing, for driving
nails in tight cor-
ners, The rod 18
filed flat on the hot-
tom, and is heated
and bent at the
top to form a
handle. To use this
device the tube is
set over the place
where the nail is
to be driven, and
the nail is dropped
into it, point down;

the rod is inserted,
and the hammer blows are applied to the

top of the rod instead of the nail. This
little tool will be found particularly wvalii-
able when working close against ﬁI:HEI'H:d
surfaces,

Corset-Steel Handle for Handbag

An old corset steel makes a good handle
for a woman's handbag. The steel rib is
covercd with a suitable gpimp, and the ends
are sewed inside the mouth of the bag.
The tendency of the steel, which i3 bent
into an arc, to straighten itself, keeps the
mouth of the bag taut, and there 15 no
need of using a stay of any kind—Amelia

P, McDonald, Woods Cross, Utah,



J18

How to Work Old Phonograph Records
. into Useful Articles

Old phonograph records provide a
cheap and satisiactory insulating material

HOLE mhm-r__m-luﬂ TiM CaH

BT EEODEED
A TE AL

= —

nt l:H antinil l.h Ihwh.‘t While

"Eﬁf Recorda iy e

S.ll.l.:fl:t-u-rr Innu l.|n|; llrl::.n-ll far 1h-l .ﬁ.tﬂ.ﬂwr Elec-

that is readily formed into almost any
shape by the application of heat. Disks
are cut by pressing a tin can, or picce of
tubing, that has been heated almost red-
hot, against the record, as shown in Fig.
1. If a tin can is used, a hole is cut in the
bhottom so0 that the disk can be pushed out
hefore it has a chance to “freeze” to the
ingide of the can. As shown in Fig, 2, a
tube, or bushing, can be made by heating
a strip of the record and forming it
around a rod, or tube, of the desired diam-
eter, If the strip is too long, the surplus
is cut off with scissors, while warm; it
cuts clean and sharp. Bring the edges
close together and pass a hot nail, or
other picce of heated metal, over the joint
to weld the seam, Figure 3 shows a
flartged bushing, the joint being welded
as described, A little practice is required
to make these joints, but the work is
casily done. A very neat head can be
made for a serew by melting some picces
oof @ld record in the cover of acan, Do not
try to heat it too much; when the mate-
rial is soft enough to gather on the head
of the serew, it 15 sufficiently warm. Roll
the serew around until a lump of safficient
size has been collected, as in Fig, 4, and
form it with the fingers, pressing it tightly
around the screw lead, to make a good
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POPULAR MECHANICS

connection. While still soft, the head
may he pressed into a mold, which ma»
he simply a smoothly bored hole in =
piece of wood, or the material may be
allowed to cool and afterward finished
with sandpaper.—Iloward Grecne, New
York, N. Y,

Cleaning Out Stovepipes

One of the quickest and most effective
methods of cleaning the interior of stove-
pipes after they have been taken down for
the summer, or when the stove refuses to
draw, consists in drawing a small bush
or bough through the separate sections,
The bush, or branch of a ‘tree, which-
ever 15 used, should have as many small
twigs as possible. After it has been in-
serted into one end of the pipe the im-
provised brush is pulled through from
the opposite end.—George G. McVicker,
MNorth Bend, Neb.

Hinges from Buggy-Top Braces

Just as the ackcrs utilize everything
but the grunt of the pig, the mechanically
inclined farmer
finds some practi-
cal application for
every usable bit of
metal, as  witness
the substantial pair
of gate hinges made
from the braces
buggy
top. The braces are
cut to the length
desired and at-
tached to the un- |
derside of the gate
stringers. The ends
of the braces,
which fit into holes
drilled through the
gatepost, should be heated, rounded off,
and provided with threads for a nut on
cach side of the post.—C. A. Black, Jr,
Hightstown, N, J.

TP DRACES

Sprayer for House Plants

As house plants are likely to be injured
by pouring a solid stream of water over
them, it 15 best to use some form of
sprinkler and apply the water in a fine
spray. A suitable sprinkler is made by
cutting a series of V-shaped notches
around a cork and inserting it into a bot-
tle that has heen filled with water., The
bottle can also be used for sprinkling
clothes in preparation for ironing.
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A Pleasjsr Bungalow Made by
2 by 20-Foot QOfcers’ Hots

Combining Twoe o the Rude
That are Often Bald ar Oaw-

eranment Cantonments: The Re
Comfortable Fooms.

If"'.T times like the
present, when
thers are more fami-
lies to be howsed than
there are homes for
rent, the fortunate
possessor of a degree
of inventive ability
sometime: 15 able to
solve the problem in a
way that iz not only
economical, but decid-
edly pleasing. How
interesting a resull
may be achieved with
hittle to work on, has
been strikingly demon-
sirated in a western
state, where one of
the Fovernment’s can-
tonments was located,

This camp has a
number of 20 by 20-ft,
officers” hitg — T'lﬁlll.:lq'll.
unpainted cabins
sheathed with perpen-

PRTATE LAy

arranged Interior Contatns Five
a Bath, and a Hall

of this arbicle to show
how the esthetic qual-
ity lacking in a sin-
gle it has been at-
tained in complete
measure by combining
two of them.

The substantial
house thus obtaimied,
rreasuring 20 by 40 fr.,
coniains a living room,

13 by 18 ft., with a

fircplace, a good din-

Ing room, two con-
fortable bedrooms
with elosets, a kitehiei,
Q by 104y fr.. of mod-
ern arranpement anil
equipment, a  hath,
and a hall. The

outside is finished

with B-in, ziding
and a coat of
white paint, There

|
\L._//-i_-: a little portico

over the front door,

dicular battens ount-
side, wainscoted up 4 and a Su
ft. and wallboarded
above inside, and having seven single-sash
windows and one door, These little
houses, with their 7000 to B000 ft. of
lumber, have sold in some nstances as
low as $65 or $75. But while one of them
might serve as a shelter, they wholly lack
the attractiveness necessary in a real
home, however humble, It is the purpase

The Floor Flam of the Improvised Bungalow,
geestion for Land-
scaping the Yard

green shutiers ar the
windows, and an in-
viting turf terrace
reached from the living room through
French doors. In the basement, there 13
plenty of room for a laundry, a store-
room, a furnace room, and even a stall for
a small ear, entered by an inclined drive.
The entire cost of this efective remadel-
ing was about $1500—certainly a rea-
sonahle price for a desirahle bungalow,
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STEAMER WERECKED OFF OREGON COAST IS5 IMPRISONED IN ROCKS
ia & atrange fartulty that can carey the stormedriven wreck of a big steamer throogh rocky passes thar na

helmsman
af pitnacled rocks.

would attermpt, and finally maroon it upen & sandy besch, within a practically lruErﬂ:thh gircls
During & twfeific storm that recently swept the A,

Deegon coast, the ship “Joan of Arc

driven 15 miles off it eourse, crashed upon a reef mear Port Orford, and then, helpless, was washed into a rock-

bound basin where even the rescoe tugs could not reach it
lﬂ'l-lﬂi among the menpcing points of rock, was perilously brought within 25 yd. of the
off the 2B members of th and

Topeka,”™ felt ite wa
derellct, and successfully too
first engineer,

Finally a little passenger boat, the "“Chiy al

£ CTEw twg women, the wives of the caprain and

Wil aggear Wik the asnoulicemeil
of Infermation by pegeest, mantioning e Ll of

OPPORTUNE ANNOUNCEMENTS

Wheneses prige compeililons mentioned on this page sre condustbed rl'rI :ful:llle Insdlinibon, i name amd addresa
Isedustrial mildresses will nob be publlst
the amicls and date of publicatbss. —Fsilior,

bl mky be obained frees our Horeay

PRACTICAL IDEAS OF INVENTORS
WELCOMED BY WAR DEPARTMENT

Inventars whn cam profuce improvemenis of real
military value have an unusual n]l]rl.l-rliu.ul-l-']r i the
present policy of the War Depanment, which not
wly welcomes the submission of sach sleas, bl as-
sures their  profoction aluring the |:Irri|.'||l of rvesiiga-
tigi, While ne prelimimnary agreements are made as fo
the aerpuizition of nghts, amld the depactimen! assnnuce
BT e 8 TE T [ ssitimiitted inwentions, all sniormarion
i regariled ag confidential, and clo=se attention is given
i I|T claims. Exhaustive investigagion and tests are
meade of sucly wless as Afipear nier rariaus, and rejected
descriptions and models are returned fo their senders.
Acceptance of an invention 15 follownl by an equitable
gward ol recompense 10 the inventor,

ITALIAW PRIZES FOR SCIENTISTS
COVER EIGHT-YEAR PERIOD

Whatever two seientific sccnmphishments, completed
during the two [var-year periods of 1914 1o J.S'IE am«l
198 to 1922, are reganlel by the Accademia delle
Selcnee, af Tuarin, lialy, as mosi important or oses
full, are to be rewarded with prizes of the mominal
vahie of $1.737 vach, The Hrcsss ‘pri:r T |l|:rl||.q||:|l
& dpuailrennial event, and has been awarded 20 times,
without fegard 10 nalgnal Bactors,  Physical or oex-
perimental seience, nateral history, appleed mathemal-
ics, chemissry. n'n:'lr.-n'i'. history, geography, siatistics
snd phvaiolegy or pathalogy are included 1n the bro
list of cligible subjects, and the priecs are sws
u:-|1=1'hi:r the achisvemient has heen offered in competi-
Twn ar fiok,

GASOLINE FROM WRECKED TRAINS
15 MENACE TO SALVAGERS

Mot the lenst remarkable Teature of the siory 10ld In
this mn;nri:lr last Movember, concerning a train wreck
Fhal l:ru'l-=|r=| many Chegan matorista with feee fuel,
was ihe fact that no explagion or fire resulted [rom the
wnaritharieed salvage. In a similar recent accident,
where ilhiree pascline mnk cars weee deralled and o

of them broken open, a lighted lantern, held by an
amatenr salvager near 1he dome of a tank, caused an
eaplosion that cost the lives af three men and de-
sirayed over §7,000 warth of propeciy. It is an inter
esting fact that sporadic fires oo the site of the wreck,
ignited Ty lamierms  and passing  locomaotives, com:
tined far three daye  The ofcial Roecan of i:',;-;p1|_|-
stwek, ever alert 1o saleguard the transporistion of
dangerous comimedities, pointe ot 1hat the regulations
dlrawn to cover such cases, providing for barelng anam
thirized [HEFROmR friey the vicinity and for cowverin

expossl gasoline with earth, obviously were aot obeye

im githier of these inslances,

INDUSTRIAL-ART DISPLAY IS MADE
PERMANENT BRITISH FEATURE

: Beauty of desipn az a commescial asset 18 featiised
m d& permanent desplay recenfly esiablished in Lo
dam br the Briish lasstoee af Lydustreal Arct, Trades
aml crafts ongatng productsons of aristie merit
will b able now 1o place them om exhibition in a
collection that will grow in value [Fam year ta year.
The metitute will take part in the Hritish Isdustries
Fair 1o be hebl beginning Febriary 19, thiz year, dis-
playing selected specimens of ceramics, textiles, metal
work, jewclry, and other art prodocts of interest to
forcign buyers. It is the purpose of the organization
to empbasize the interrelation of arf, indosiry, amd
edacation, and ultimately o extend ars apesalions 1o
inchrle exhibitions in various citics of Great Brtain
and #: eolonice,

I The Club Nautico Helgrana, of Buenas Alres, Ar-
gentma, has decided to bey im North Amernca a
miimtber ol 22-f, shallow-dralt sailboats for regatia
TuTpOses. Maval comstructors and  arcliatects m &
peasitiom to furnsish degigms, plans, molels, and prices
of crafr of thiz type, as well as manofacturers and
dealerda th manne httings, hardware, aid aaila, for
moterboats amd yachts, are invited o communicate
with the organization throngh its secretary. Coms
munkcations showld he sddressed as fallows: Secre-
‘T'riu. 'i.:.']uhlu Nautica Nelgrano, Hawson 229, Huesos
wes, B, A,
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