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Be an Auto and

glectrical Expert

MCSSwveeny Trained Men in Demand
afe;%

to sJ150 a Week

Here's one instance of the success McSweeny Training
has brought thousands of men;
w3l George W, Smith, West Alexandria, @, has sarned over $800 a month

I ever since he Anished his training. He now owns his awn garage and

i | auto agency. When Smith came ta me he knew nothing about autos.

In eight weehs my methods made a blig-money man out of him, And
there's no reason why any boy can't de just as well.

'l Pay Your Railroad o Cincinnati
and gard You for My Full 8 Weeks Term

T et -':ill&tv--f}idarfrﬁn rages, battery stations, auto factories and so on, for McSweeny-trained

men.,  Alber bexandria. Ky, is only 19 yeara old, but has been making a g sucoes

*in his own lusiness,  He says my traiming made him win out.  To fill the calls on me for trained
= experis, 1'm making this wonderfol offer for a short time,  I'll pay your railroad face to Cincin-
naiti, and board youo (or the full eight weeks,

S0 Days You're Ready’
Itg Command a Big Pay Job

13,000,000 Autos and 1000000 Tractors must be running. Spend S0days in m ¢ shops
1 and no job will be too hard for you, Big wages m:uﬂr work certain, --mfé-f’;fﬁnm

'Lljb marde me Chief Mechanie of a big plant in three months, " writes Fred Pendley, Blowing Riock, M.
—F

.— Elecirical Course Included

Every one of my students receives a complete course in practical electricity. He learns igni-

tion, starting, lighting, power plant and generator wiring—all by the same wock -shop jpob-
micthixds which teach him all about carbaretors, transmissions, W_It:mi;in? hattery construction and repas. He
learns in 60 days to teckle any machine, in any condition, and “put it on its fect"™,

“Mac Trains Men With Tools ~Not Textbooks
it_leam gndig E.:;:erfs in a Wonderful Shop

o ]

. T have succeszlully managed more auto and tractor schools then any man
! in the world., Now | am in complete control of the former Rahe Augto &
Tractor School, of Cindnnati, Ohio. Now 1 can put into complete oper-
ation many ideas and plans which, [ sincerely believe, will make this the
rreatest Aulo, Traclor and Electncal trainang institutson in exEtence. Write me and 18
||-:|'!.'||l_|'il. hal thas spbendad & Feeae] 25mm oS :L:-‘t.[]Llll_l'l YOALr ey e velope and anfnhﬂl_".

ite Today for Free Calalog & Special Red
%l‘.llf tion gfer furmmgg'ﬂfe Scholarship.

[ e L A ORI T '
c I McSweeny Auto, Tractor & Electrical School
| Dept. 144, Ninth & Walnut, Cineinnati, Ohie 7
I S| e yiur BiE Free Book of anto aod trectar bipsines, il @
[ ]

5 Aufo, Tractoré Elecirical i - sy on woeisl rduest ulion ome. - coet

b
NINTH & smoo mnﬂ: ?i-n-u. ..... e e e T
wﬂﬂmm nHln I Birerl or I8 He.. . cccsssissasnmmmamanasannssssssssspssinnrans

Successors fo Rahe Aufo & TractorSchool : e s taad i s et T
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**THE AIR I8 PULL OF THINGS YOU SHOULDN'T MIS8*

Get ready now for
summer radio

A creat radio summer i3 at hand. To enjoy summer radio
at its best, equip your receiver with the best batteries you
can get. Put in new Eversady Radio “B™ Batteries and see
what wonderful, long-tived service they will give.

Made especially for radio use, Eveready “B™ Batteries
will operate the loud speaker at maximum volume for long
or short perinds, depending on how rapidly the current is
taken out of them. Packed full of pep and punch and go,
Eveready “B” Batteries pour out their power the moment
you turn on the tubes,

Eveready “B™ Mo. 767 is the standard amplifer “B"
Batvery, and gives 45 powerful, dependable, nippy valts,
Five sturdy Fahnestock Chps make this big “B™ Battery
available for detector tube use as well—varying the voltage
from 163 to 232 34 as required.

Inzist on Eveready "B Batteries, remembermg that they
are the product of thirty years of expenience and know-how
in battery making. For maximom battery economy and
scrvice buy Eveready Radio Batteries—they last longer.

Manufectured and guaranteed by

NATIONAL CARBON COMPANY, Inc.

Hreadguariers for Radio Bagtery Information
Mew York fan Francisco

Canadian Mariomal Carbon Co., Limated
Fd.li!ur:l anl If-n'j:h:u.' Totonte, Unrara

—

- Ea:tnn'r

Infermative o mEu-rrn'«rh Bonklers o pudin Fareeries sent free on request, TP you kave any questions reganding radio barteries, write co
GPE'- Lmess, ]'-Ln-'-ur. Radio Divison, Matonal Carbon Co, Inc., 207 Masley Street, Loog [sland City, M. Y.




At the summit of a hill a lake was formad,
in the midst of which the owper built a bun-
gaivw resembling & yacht. The interior is
equipped as a modern bome, while the decks
Befve &8 verandad. “Anchored" against a
small 1siand, where trees and fowers grow.
the shi dm’l’lln; i rlrl.cll.zd by a f{oothridge
from shore. The pond is surrounded by &
concrete wall w:n.']t tnnu.:h to ba used =8 &
wilk—See Page 659
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Class in Finger Printing In Mew York City Police Headquarters

How Science Is Fighting Crime

Master Detectives Now Turning to Chemistry, Medicine and
Laboratories to Balk and Catch Lawbreakers

ITH the passing of the old-time de-
tective, whose chief reliance was a
quick wit and a power of deduction, there
has come forward the expert criminologist,

with his chemical re-
torts, psychological tests
and dozens of other
scientific inventions and
discoveries at his beck
and call.

Today the master de-
tective employs devices
and methods not
dreamed of a quarter of
a century ago, not
only in identifying
and apprehending the
felon, but also in safe-
guarding property
against the firebug, for-
ger, swindler and thief.

Dieteetive with -EEHEEHHE Telescope Hidden

in Book to Trap Trein Thisves

He is compelled to because the eriminal,
too, keeps abreast of the times. IEach
month discloses some innovation which
the criminologist must meet, detect, and

combat. And so the
fight is waged back and
forth across the chess-
board of crime, end -
lessly, it is true, but ever
appreaching nearer and
nearer the ideal situa-
tion when scientific law
enforcement will have
checkmated the eriminal
at every turn and the
way of the transgressor
will have heen made not
only hard but impos-
sible. T hen, too, the
modern eriminal i5 of a
higher type than ever

651
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Camera Which Is
Emall Electric Bulbs before the

Finger-Print Equlﬂptd with

before and a thousand and one conven-
iences aid him as well as his pursuers. A
recent survey made by Johns Hopkins
university shows that, on a percentage
hasis, :;:;rlicgia men land in prison as often
as their uneducated brothers. The investi-
gators, however, found not one college
professor or scientist behind prison bars.
For the most part the crimes of educated
men were forgery and financial cheating
in some form, the offense being committed
at the age of 40 or later because they had
proved failures financially in professional
hie. But it was found the college-bred
man rarely zerves two terms. One sen-
tence is enough to convince him that
crime doesn't pay.

Aside from the prevention of erime and
detection, which embraces capture, identi-
fication and consequent conviction, the
criminologist today also covers the feld of
penology, which deals with deterrent fac-
tors and reformation. But, for instance,
in the case of the murderer, the problem
of prevention is rarely brought up, for vet-
eran police officials have foun ‘that an

| =]
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Cupyrlghl, Usdermeosd & T pderwmed

Making Phorographic Reproduction of Pistol in Labors-
tory  Filled with Crime-Detecting Apparatus

overwhelmingly large percentage of homi-
cides could not have been prevented by
police work, however eficient and diligent.
%0 in this case the problems are detection,
capture, identification and conviction.

Street cars, interurban lines, railroads,
automobiles and boats—even airplanes—
may place the slayer miles from the scene
of the erime within a few hours of its com-
mission. But he must pause somewhere,
and there the finger of the law is laid upon
him by telephone, telegraph, cable, air-
plane, and even radio, As soon as the
crime 15 discovered, every agency at the
command of the authorities iz brought into
play within a few moments. The word is

Mashed to headquarters and finger-print

experts, photographers and coroner’s phy-
sicians are rushed to the scene. Photo-
graphs are taken of the room showing the
position of the body, the wounds, the slants
and directions that bullets have taken and
the position of furniture. The finger-print
expert scurries about dusting white pow-
der on every object which the slayer may
have touched.

Detectives rush to headquarters with
the negatives and within an hour experts
at the card-index files are hunting through
hundreds of thousands of recards in search
of that particular finger print. If it is
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there-it takes an expert but a few minutes
to pick it put from perhaps 20,000 other
simlar -patterns if loops, arches and
whorls that appear almost identical to
the layman,

[t the print 15 found on record a de-
scription of the killer is flashed to every
police station in the city simultaneously
over a ticker system. Within a few min-
utes every uniformed policeman s en-
gaged in the man hunt, scrutinizing ever,
passerby, peering into taxicabs, watching
street cars and railroad terminals. [If
the print is not of criminal record, it is
held against the day of the apprehension
of the fugitive to be used in identification.
But |:Er|13p-::. the murderer has escaped
to another city. He finds another man
hunt on there, for a description of him
hias been telegraphed to every large police
center, with his finger prints following by
mail. It is possible now to telegraph a
likeness of him, accurate enough to lead

As a Hesult of the Use by Bandits

of High-Powered Automobiles, the

Police of BSeverasl Citles Have

Turned to ﬂirﬂﬁl‘.ﬂlﬂl to “Bpot*
the Fugltive

to identification, but this agency
has not been periected to tha
point of being in common use.
There have been several instances
in which radio has been used successfully.

I"Erl]ﬂ.pﬁ the quitirt has barricaded him-
seli in a house or other refuge and, plenti-
fully supplied with ammunition, plans a
desperate resistance. The days when a
barricaded maniac could mow down police-
men with pistol or rifle have passed, To-
day the police are equipped with steel, hul-
let-proof  shields mounted on  wheels,
behind which they crouch and which they
push toward the desperado’s stronghold.
Unce within hurling distance, they throw
tear gas bombs into the barricade and the

pre . gl
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criminal is carried to the prison hospital
on a stretcher. Guns which discharge gas
also are used, but they are effective only
at close range, and have not proved as suc-
cessful as the bhombs,

Suppose the slaver is captured but de-
nies his guilt, Then science is called in to
fusten guilt. Dactyloscopy, or the use of
finger prints, is the means most generally
used for identification purposes. Finger
prints have almost entirely superseded
the system of measurements which is
efficacious only in the cases of adult males,
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It is of little use
with adolescents or
women with heavy
heads of hair, as it
has been proved
that as many as
three eriminals pos-
sessed identically
the same Bertillon
measurements and
looked so much like
caich otherthey
could not be dis-
tinguished apart by
their photographs.
On the other hand,
finger impressions

laboratories at the
University of Mich-
1gan, it 1s now pos-
sible to photograph
the human voice
and differentiate it
from that of any
other person as eas-
ily as is done with
finger prints. The
apparatus is a com-
bination light plant,
telephone and pho-
tograph gallery, all
encased in a box
two feet long.
eighteen inches wide

remaining on ohb-
jects for a period of
threevearshave
been successfully
photographed and wdentifed. Dr. leard, a
French eriminologist, has suggested the in-
jection of parafhn beneath the skin of
habitual criminals for udentification pur-
poses.  When injected in the fluid state,
paraffin leaves a hardened tissue like a sear,
a lump which never disappears even after
the paraffin has been absorbed. 1finjected
as a solid it produces the same result.  Dr.
Icard suggested placing the mark on the
edge of the right shoulder hlade, at vari-
ous heights for different types of crimes,
thereby enabling a police officer, by run-
ning his hand over the back of the suspect’s
coat, to immediately classify him.

A single hair left by the slaver in the
clutch of his victim may serve to establish
his identity. An expert can immediately
identify the hair by its uniform diameter
and pick out its owner by the number of
scales upon it. An adult’s hair can easily
be distinguished from that of a child by
the fewness of scales upon the latter. With
the oscillograph, a machine built in the

Conyrlght, Underwaomd d Tniderwoed

Bullet-Proof Glass Used in Bank to Proteet Vauolts from
Avtacks by Hobbers

and ten inches high.
A small but power-
ful electric arc hight
throws a beam of
light ahout the size of a lead pencil against
a minute glass prism. This refracts the
beam to the back end of the box where it
strikes a small cell filled with oil in which
is suspended a mirror almost too small to
be seen with the unaided eve. By the use
of a telephone transmitter this mirror
turns sound waves into light vibrations
which are recorded on the photographic
film. The result is a jagged or rounded
“graph” depending for its shape and height
upon the timbre of the voice. No two per-
sons, speaking the same words, will pro-
duce identieal photographs.

Various devices are used in extracting a
confession from the accused, aside from
the psvchological test of asseciation of
ileas, by means of which many an admis-
sion has been ohtained. A “lie detector”™—
a machine that is strapped around the pris-
oner's wrist and registers the truth and
falsity of replies through the measured beat
of the pulse and varving degrees of ner-
vous excitement—may be used.

Cepirlghd. Undéreosd & Tinderwosd

"Lie Detector,” Perfected by Former University of California Student. Which Has Been Subjectsd to Tests
by the Police of Berkeley in the Examination of Suspects
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LOST AND FOUND PORTS SAVE THOUSANDS DAILY

While people seem to be growing more
forgetful, the hurry and bustle ¢f modern
conditions have not impaired their funda-
mental honesty. That is the testimony of
the directors of lost and found offices main-
tained by street-car and taxicab companies
and hotels. Last vear, for instance, more
than 50000 articles were accidentally left
in Chicago's street and elevated cars and
turned in to the companies by the finders,
mostly emploves. Omné taxi organization
reports an average of a hundred “finds” in
its cabs every week and its port of missing
articles never contains less than 3,000 ex-
hibits waiting to be claimed by their own-
ers. These range from bahies to, in one
case, a package containing negotiable
bonds valued at 2150000, One driver re-
stored a $30,000 pearl necklace to its owner
and received a %5 reward. Unless an ar-
ticle is perishable, it is indexed, checked
and stored awav. [f it 13 not claimed
within a certain time, it is returned to the
finder. In point of numbers, the umbrella
tar outranks all other articles among the
collections in the lost and found store-
rooms. In Chicago, the number is esti-
mated at 1000 vearly. This is attributed
to the fact that they are so seldom carried,
that they are easily overlooked.

Queer Collection of Artcles in the Lost and Found
Storercom of a Street-Car Company

MOVIES SEEN THROUGH “SPECS"
JUMP OUT OF SCREEN

Realistic perspectives in screen pictures
are said to have been obtained successfully
in a double film taken with two cameras
and viewed through an instrument some-

ﬂib&ﬂ-'nnmmndnlrummu
Using Movie Sterecscope that Makes Screen Figures
: Btand Out with Lifzlike Reality

what like a.stereoscope. In hlming the
scene, the cameras are adjusted to posi-
tions corresponding to the left and right
eve. The two films are then combined in
one and projected through a machine with
a double opening. With the aid of the
stereoscopic instrument held to the eves,
this double film 15 transferred as a single
image that seems to jump from the screen.

ELECTRIC FRUIT ERANDER PUTS
TRADEMARKS ON RINDS

Electric branding irons that put a de-
sign or trademark on the outside of
lemons, oranges and other fruits are now
used extensively by large growers and
shippers to identify their product and to
guard the buver against inferior substi-
tutes. As the fruit is packed, it is passed
over electrically heated steel dies, These
warm the pnatural wax in the rind and an-
other set of dies, using an inked ribbon,
imprint ‘the desired mark. Electricity is
also used to kill insects that lurk in the nut
sacks. The containers are run through an
electric ironing machine, the heat and
pressure destroying any eggs.
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Growth of Skyscraper
Shown by Movies

Twenty Minutes of Film to Portray
Year's Progress of Big Building

h/[GTIDN pictures will show the growth of a

skyscraper when the hlm now being taken
ot the thirty-two-story Straus building i1s com-
pleted. When finished, it will be possible for
motion-picture audiences to see within twenty
minutes the progress of the work, from the dig-
ging of the caissons to the placing of the last
stone at the top of the massive structure. From
a special, caged platform erected near the build-
ing, a motion-picture operator takes twenty or
thirty feet of film every morning. The pieces,
when put together, will make a continuous reel,
reproducing the various stages of construction
and the activities of the craftsmen as they move
about in their tasks of “pushing” the structure
toward the skv. During the time the camera is
in position, it is not permitted to be moved a frac-
tion of an inch, being fastened to the floor of the
support.  Each day the lens is elevated slightly
to include the unrecorded portion of the work on
the building. Standing on a rise of ground to
command an unobstructed view of the subject, the
picture machine sees with unerring eve the lacing
ot the steel network skel-
eton and the stone covering

take form. The flm will
be loaned to schools.

Part of Mowie
Film Showing

Stages of

Urowth in Taken with
Erection of era oo Immove
Skyacraper Phatlorm
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RAILWAY OVER SAHARA DESERT
TO SHORTEN STEAMER TRIFP

From the boulevards of Paris to Africa's
“Ivory Coast,” 15 a journey that now takes
a month, but it may be cut to ffteen days
if plans of the French government to build
a railroad across the Sahara desert are car-
ried out. Preliminary surveys for the proj-
ect have been submitted after four vears'
preparation.  After vovage by steamer,
passengers will board the trans-Sahara ex-
press at Oran on the border between Al-
geria and Morocco. For two days, the line
will cross nothing but sand. Two oases
will afford the only sight of green things
until the Niger is reached. After a ten-
hours' ride to Timbuktu, and a further
journey to a railway junction, the travelers
can complete their trip to the coast coun-
tries on lines already built. Finding water
supplies and building tanks for storing are
important items in the cost of con-
struction.

BULLET-PROOF VEST RESISTS
FIRE OF THREE PISTOLS

To demonstrate the effectiveness of a
bullet-proof vest he invented, a New York
man donned the garment, posed as the
target and allowed three policemen to
shoot at him at close range. Repeated fire
of thirtv-eight and forty-five caliber bul-
lets failed to penetrate the wvest, The

missiles were flattened against the sides of
the protector and fell harmless to the

Iaventar, Protected by Bullet-Proof Vest, Withstands
tha Simultancous Fire from Threse Pistols

ground. Following this demonstration,
young women put on the vests and also
served as targets.

MECHANICS ity

STEAMLESS EQOAT IS PROPELLED
LIEKE RAILWAY HAND CAR

By an application of the hand-car prin-
ciple, a small boat has been made which
15 propelled by a walking beam that re-

Copvright, Underwomsd & Underwooa

Stern-Wheel Boat that Is Operated by Hand-Car Prin-
ciple and Is Bteered with Feet

volves a paddle wheel in the stern. Steer-
ing is effected by twd levers in the
hox, operated by the feet when necessary.
The boat originally was designed by a one-
arnved iman who could not row and wanted
some method of propulsion faster than
sculling with one oar at the stern.

MOTOR LOCK AND FUEL SAVER
COMEBINED FOR AUTOISTS

Combining in one a positive motor lock,
fuel economizer and carbon preventer, a
simple device has been invented to fit in
the intake mam-
fold. It is said also
to increase the
:nged amd power
of cars and to pre-
vent the stalling of
engines in traffic.
It may he applied
to trucks, motor
boats and farm

power plants. Ttis -

automatic in operation and permits drivers
of automobiles to throttle down easily in
congested traffic.
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SUN'S RAYS ARE HARNESSED IN SOLAR FURNACE

RCHIMEDES, famous mathemati-
cian, is said to have set fire to the

fleet of the Roman emperor, Marcellus, by
the nse of a series of concave mirrors con-
centrating the

twenty-five lenses and mirrors, the mirrors
forming the walls of a cone and the lenses
arranged to form a dome near the base of
the cone. By adjustments the sun’s rays
are concen-
trated within an

sun's rays upon
the fleet. John
Ericsson, the
designer of the
Monitor, of civil
war fame, con-
structed several
engines having
boilers provided
with mechani-
cal devices for
effecting the
necessary con-
centration of
solar rays
which, when
collected from
100 square feet
of surface, ef-
fected the evap-
oration of 489
cubic inches of
water per hour,
more than
equivalent to _
one horse- Fi
power. This is, .
however, but a
small propor-
tion of the po-
tential energy
actually devel-
oped by solar
heat hourly received upon an area of this
size. Ericsson estimated it to be equiva-
lent to that caused by the combustion of
200 tons of coal in the same time. To har-
ness this energy, a solar furnace, with
which it is claimed it is possible to attain
much higher temperatures than that given
by the electric furnace, has been built,
The apparatus is compozed of about
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Solsr Furnace, Built of Mirrors, to Harness Sun's Rays and
Obrain Temperatures Higher than Is Possible with Electricity

area of about
one-quarter of
an inch, which
1= the working
part of the fur-
nace. It is
claimed that by
simply increas-
ing the number
of lenses and
mirrors in-
creased temper-
atures may be
attained, In
tests made with
this furnace,
the more com-
mon metals im-
mediately melt-
ed and passed
off in gaseous
form. Even
substances like
graphite are un-
able to with-
stand the in-
tense heat. The
working part of
the furnace 1s,
of course, ex-
tremely small
and can handle
samples of not over two grams in weight.
One of the advantages claimed for this
apparatus is that substances can be melted
or evaporated in a vacuum, as they may be
inclosed in a glass vessel. It is believed
that a furnace of this sort can reach tem-
peratures sufficiently high to melt sub-
stances that up to the present have heen
considered infusible.

ONE-COLOR PLAN FOR TRAFFIC
TO PROMOTE SAFETY

To increase the safety of driver and
pedestrian on the highwavs of the nation,
a group of men appointed by the Ameri-
can engineering standards committee, have
bepun the preparation of a uniform set
of code and color signals for the guidance
of motorists and others in all parts of the
country. It is pointed out that various
colors and styles of lettering are used on

warning signs and that many accidents are
caused by the resulting confusion. The
plan is to have all highway signs conform
to a single scheme in color, wording and
legend and all electric traffic lights be
made uniform so that “Stop” and “Go”
signs will be the same in every section of
the United States. The use of three colors,
red, green and vellow, as prinecipal traffic-
control lights has been found successful
by the railroads, and their experience is to
be considered in formulating the new code.
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SHIP THAT SAILS ON HILLTOP
IS HOME OF ITS OWNER

Modeled closely after regulation motor-
yacht lines, but anchored on a concrete
base in an artificial lake on the command-
ing brow of a hill, a unique home has been
built in Oakland, Calif. This ship-bunga-
low is in the form of a double-decked
pleasure craft, fifty-four feet in length. It
will be moored perpetually to a small 1sland
in the lake while it carries its owner on
happy cruises through dreamland. The
superstructure 15 of wood, the hull of con-
crete. Five comfortable and handsomely
furnished rooms comprise the interior.
There also is ample deck space on all sides.
The top of the main cabin forms a wide
promenade. The galley is a regulation
bungalow kitchen. The upper deck, smoke-
stack, ventilators, running lights at night,
deck chairs, life preservers and two twenty-
five-foot masts carryinga“sea-going’ radio
aerial, all add a remarkable amount of
realism. When a larger mansion 1s com-
pleted, the ship will become a den.

HORSE-RACE GAME IS PLAYED
WITH MODELS ON LINER

For the amusement of tourists on a
round-the-world cruise, the captain of a
liner has devised a deck game that is played
with small, wooden models of horses.
These are moved along the rails by the

Capyright, Uniderenod & Underwood

Models of Horses Used in Playing New Deck Game
Around the Rails of Liner at Sea

players. Many players can take part in
the game, which also usually attracts a
large number of spectators.

{[In the Bank of England the “grand
balance” or scale used is so sensitive that

the weight of a postage stamp moves the
index six inches,
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DUCK BLIND THAT CAN'T SINK
HAS COMFORTS OF CAMP

S0 a hunter can stalk his prey in com-
fort and safety, a nonsinkable duck blind,

Hunter in Monsinkable Duck Blind that Can Carry
Extra Provisions and a Stove

invented hy a Washington, D. C., nimrod,
provides room for provisions, extra decoys
and gun shells. A small heating stove can
also be carried in the device, which is de-
signed to remain upright even when the
occupant's weight is thrown against one
side. When disguised with tree branches
and grass, it furnishes a cozy and effective
concealment for the shooter.

ARMY GAS AS CURE FOR COLDS
TESTED BY GOVERNMENT

Colds, bronchitis, whooping cough and
influenza are being treated by the medical
research department of the chemical war-
fare service by the administration of small
amounts of chlorine gas. In tests on %K)
patients, seventy-five per cent were. re-
ported cured, and of the remaining twenty-
five per cent, four-fifths were said to have
shown improvement. A small device for
releasing minute quantities of the gas 1s
installed in a room, the fumes being circu-
lated by an electric fan. An hour's treat-
ment wsually is sufficient to cure the most
severe colds, it is asserted.



Word at Every Touch Written by Machine

Woman Stenographer’s Invention Does Away with Code in Taking
Dictation Faster than Anyone Can Talk

TU permit the writing of an entire word
at a time, a machine has been imvented
hy an Atlanta, Ga., stenographer that is
somewhat simlar to the typewriter in
operation. [ts purpose is to enable an
operator to take dictation, court testimony,
or public speechies without shorthand., It
writes one word to a line on a strip of
paper like that used in an adding machine.
The writing scale is only eighteen spaces
wide., Any ordinary word can be written
by pressing the kevs just once. 1 the word
is too long, or too involved, however, it
must be written by syllables. It is not a
typewriter, however, and does not propose
to take the place of one.  What the in-
ventor, Miss Edna C, Robeson, claims for
her invention is that it is a means by wlich
the operator can write faster than anvone

can speak.
The advan-
tages of the

machine over
shorthand, as
explained by the
inventor, are
that 1t can be
learned at once,
while short-
hand takes
weeks of study ;
it writes out the
complete words
without em-
ploving a code
of any sort;
and anyone can
copy the record
whiich enables a
court reporter
to continue at
liis work while
someone ¢lse
t-anscribes his
record of testi-
mony. The
working maodel
of the machine
weighs about
six pounds and
is the size of a
portable  type-
writer, It is
built solidly to

GED

Machine that Writes Entire Words Without Using Code Faster
than Anyone Can Speak, and Its Inventar

elimMate vibration and to deaden noise
All the parts are inclosed, but there are not
many of them. It is a simple machine, in-
side and out. The kevboard is just wide
enough for two hands te cover naturally.
In writing, the hands are put on the kev-
hoard with the thumbs in the middle.
Under the thumbs are the vowel keys.
All the vowels are there twice, except the
U, and there is a third E, at the right.
Uader the fingers—on each side of the
vowels—are the consonants. There is one
complete set of consonants under the left
fingers and another under the right. Some
appear twice at the right.

“lt s a scientilic keyboard designed after
long study of words in common usage.”
the inventor said. “The kevboard is flat
and is so arranged as to have a letter
where vou need
it. Suppose 1
want to write
the word
‘Strength.” [
put the tip of a
finger on each
kev as [ find it,
then [ touch
them all at once,
lightly. I don't
need to strike
because the
tyvpe travels
only a fraction
ofaninch.” She
did as she said,
then displaved
the result. On
the narrow strip
of paper the
word was
printed this
Way
“St re n gt k"

“You see the
letters are
spaced irregu-
larly,” she con-
tinued, “that 1s
why the writing
scale must be
narrow., A
word would be
too hard to read

s )
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if the letters were scattered across a wide
line. The secret of this accomplishment is
a multiple type-bar. Although a simple ar-
rangement, it is the essence of the machine.
By means of it I ean put on each type-bar
as many characters as are needed. In this
way I do away with the necessity for any
code.” The principle of two points of
suspension is used in the maultiple type-
bar which looks somewhat like a pair of
scissors when seen from the side. Each
letter always appears in its own position,
a fact which permits several to be touched
without jamming, )
In addition to the writing machine, Miss
Robeson has secured, or has applied for,
patents on fourteen inventions. Among
them are a typist's chair, a visible card sys-
tem, a stationery cabinet, a paper fas-
tener, a couple of lock washers and an
automatic tension for printing presses.

FENCE CHAIN OF WOODEN LINKS
INCLOSES LARGE ESTATE

Inclosing the grounds of a large Cali-
fornia estate, a fence consisting of a huge
chain of wooden links stretched between
concrete posts is one of the objects of in-
terest to tourists in the region. Each
length of the chain 1s attached to a cap on

L —

Wooden-Link Chain Fence Forming an Impressive and
Ornamental Entrance to Calilornin Estate

the post by a metal clasp fastened to the
wood, As the links are made of well-zea-
soned boards, it is believed that the bar-
rier will remain in service for many vears.

[ Train dispatching by telephone instead
of by telegraph is being adopted to a
greater extent each year.
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OIL IS DUG FROM THE EARTH
WITH PICK AND SHOVEL.

Pick, shovel, a windlass, and a bucket
are the only implements needed to dig for
oil in a western field where the oil-bearing

Cepyrlght, Underwoil & Underwood

Digeing for Oil in Shallow Field where “Black Gold”
i ] Lies Close to Surface

sands are a few feet below the surface,
making high derricks and elaborate drilling
machinery unnecessary, A small pump,
constructed of timbers, brings the “black
gold” to the top when the well has been
dug. In some parts of the field, aiter the
hole has been left for a few davs, it he-
comes partly filled with oil that seeps n
from the surrounding strata.

TESTS FOR KEENNESS OF MIND
GIVE GIRLS HIGH AVERAGE

Whether girl or boy students have the
keenest minds has been the subject of in-
quiry in the psychological laboratory at
Harvard university, Dr. Herbert 5. Lang-
feld, in charge of the experiments, says
that the girls at Radeliffe college measure
up to the Harvard undergraduates and
never fall quite so low as the laggards of
that institution, In one of the tests forty
girls attained an average of 55 per cent and
the best the 107 Harvard students could
do was 50.5. One from each group tied
for first place with scores of 86 per cent.
A Harvard student set the low mark with
9 per cent, whereas the girl with the poor-
est showing had 28 per cent to her credit,
Thizs was partly explained by one of the
scientists as due to the fact that the girls
were probably better picked than the boys,
as usually a girl does not attend college
unless she has shown a high degree of
scholarship.
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To Our Women Readers Especially

E are constantly reminded of

the fact that this magazine in-
cludes among its readers, thousands
of women, and this appeal is espe-
cially to them,

In addition to the magazine, we are
constantly bringing out books “writ-
ten so vou can understand them.” of
a helpiul, constructive character.
Thouszands of letters from readers
who have made things from the di-
rections given in thesze books attest
their usefulness.

For several vears we have had in
mind the publishing of a “Popular
Mechanics Cook Book)" and
where can we hope to look for better
recipes for cooking than to our own
WORnen I'i.'.:I.IIETE.

We ask you, therefore, to send us
at least one recipe for bread, biscuits,
pies, cakes, soup, jellies, preserving,
candy, soap, ete., which vou consider
your very best. Also household hints
on things one can do to make the
home more comfortable and con-
venient. Just as soon as these rec-

no-

ipes are received and compiled, the
book will go to press, and in return-
for your help each contributor will
receive a copy of the cook book free.
Unless requested not to do so, we
would like to print the name and
town address of each contnibutor.,

It need not be a recipe you have
originated vourself, but one vou are
fond of using. In many cases these
will have been handed down from
mother or grandmother. Or, per-
haps, secured from szome friend.
Anyway, it will be vour very bhest.
Just imagine what a thousand or two
very best recipes will mean! In case
of absolute duplications, the first re-
ceived will be used, but every woman
who sends a recipe will receive a copy
of the book. Also tell us where the
recipe ornginated.

And don't forget the preparing and
cooking of vegetables, meats, fowl,
fish, camp cooking, and, in fact, any-
thing vour men folks like best.

Please address Cook Book Editor,
200 East Ontario Street, Chicago, IIl.

BRUSH FOR MARKING PACKAGES
HOLDS INK IN HANDLE

For marking boxes and packages, a
irush with a handle that contains a supply
f ink has been invented. Several hun-
Ired inscriptions may be made with one

.

Afackage-Marking Brush and Diagraem Illustrating how
ik e el oo Bolpieaweating

filling, the ink being released by the turn of
a screw. The feed regulator prevents
smearing and blotting. The brush is of
good quality so that a legible signature
mayv be written. With this marker, a
bothersome ink pot or pan is unnecessary.

STARS ARE STUDIED FROM CAVE

From an underground, concrete ohserv-
atory which he has constructed on a hill-
sule at his country estate, James Hartness,
tormer governor of Vermont, pursues his
studies in astronomy unaffected by bad
weather, The observatory is connected to
the house by a 200-foot tunnel and eon-
tains a laboratory, office study, retiring
and storage rooms. The telescope is
mounted on a revolving cast-iron turret
at the extreme end of the passage.
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A Group of Enginesrs Examining Brake-Testing Apparatus Developed at the Bureau of Standards

What to Expect in the Car of the Future

Engineers Forecast Lighter and More Powerful Motors Which Will
Cost Less and Give Greater Comfort

LIGHTER, more powerful and comfort-
able cars, that will cost less, run
further without adjustment and will be
easier to handle, are being forecast by
automotive engineers.

Bodies without squeaks or rattles and
finishes that will remain new even after
years of the hardest kind of service also
are seen as more than mere possibilities.
Despite the wonderful service rendered by
the car of today, greater perfection is being
sought constantly in every line.

In Europe automobiles have been made
to run as far as eighty miles to the gallon
of gasoline. Supercharging, or forcing
the gas into the eylinders instead of allow-
ing 1t to be drawn in by the suction of the
piston, has enabled the weight of the motor
to be cut down and resulted in perform-
ance undreamed of a few vears apgo.

With this device a motor can be made
small enough to give the greatest economy
in city driving and vet, at the touch of a
foot on a pedal that brings the super-
charger into action, it will leap to a ninety-
mile-an-hour speed. Reduction of the
weight also means less wear on the tires
and a consequent lower cost for replace-
ments—a vital consideration with the av-
Erage owner,

“We can manufacture motor cars that
will never have carbon in them and 1 be-
lieve we can build them so that oil will
have to be drained only once a year,” de:
clares Charles F, Kettering, head of the
General Motors Research corporation.
“As to the fnish, this has been so per-
fected that we can now positively guar-
antee that an owner can leawe his car
standing out all vear, and, at the end of
that time, it will look the way it did when
bought. Motors with new types of cool-
ing systems are coming, with new wvalves,
Fears, carburetors and a thousand and one
other things, which make them operate
better with present-day fuel, to say nothing
of the changes which are possible when
gome of the newer fuels, which are now in
process of commercial development, are
made universal. I believe a third of the
weight can be cut out of the present-
day cars.”

Great changes also are forecast in closed
body design—the getting away from the
top buggy and its side curtains. Foreign
manufacturers already have perfected sev-
eral almost ideal convertible type bodies
that can be turned from open touring
cars into weathertight sedans, but thesze
have been built regardless of cost. Adapt-
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ing these styles to quick-production meth-
ods has been started by American manu-
tacturers, who also are turning to bodies
made of fabric to eliminate squeaks and
rattles, ;

The power to weight ratio of the aver-
age car now 18 in the neighborhood of
one to fifty. In other words, a sixty-horse-
power engine represents the average
power plant for a car of 3,000 pounds gross
weight., But the famous 122-inch racing
ciars of 1923 weigh anly a little over hifteen
pounds per horsepower, and this ratio may
he equaled and even lowered in the stock
car of a few yvears hence. Ten years ago it
was not uncommon to build engines of 700
cubic inches displacement. Nowadays the
engine of 400 inches is considered a very
large one and the average for all 1923 pas-
senper-car engines was just slightly over
240 cuhie inches,

The limiting factor in the production of
power from the internal-combustion en-
rine is the amount of fuel that can he
turned into heat in a given time. There
are two generally recognized methods of
accomphshing this, The first 15 to increase
the compression and raise the fuel to a
higher pressure and temperature. When
this method is carried to its limits the re-
sult 15 the Diesel and semi-Diesel engines.
At the present stage of the art, it 1s doubt-
ful whether this type can be built light
enough for the power produced to give
good road performance. The second
method is to increase the crankshaft speed
and thus increase the number of fuel

Fram Ton to Bettem: Ealloon Tires:
Four-Wheel Brake:; Su and
Frameless and Fabric B




POPULAR

sucking strokes per minute. For any size
cylinder at any given speed, the power out-
put will increase directly as the pressure
on the piston s increased. To get this
high pressure it is necessary to increase the
compression. Supercharging is nothing
more than increasing the compression by
forcing the fuel into the cylinder at a pres-
sure above atmospheric, instead of decreas-
ing the distance hetween the top of the pis-
ton and ceiling of the combustion chamber.
Supercharging 1s a realit;’ and is now used
on a prominent German stock-car engine.

In the consideration of high compres-
sion, trrbulence must not he overlooked.
To the layman this is something indefinite,
nevertheless it i1s considered one of the
greatest factors in makmg high compres-
sion possible. Briefly stated, a turbulence
combustion chamber is one so constructed
that the gas mixture iz given a swirling
motion. When ignition occurs the part of
the charge initially ignited imparts its
flame to the unigmited portions with the
result that the time interval required to
burn all the gas is materially reduced. By
a queer coincidence this faster burning al-
lows a higher compression without pre-
mature ignition or detonation.

Such parts as pistons, crankshaits, cyl-
inder walls, and bearings, also, will under-
go considerable improvement in the fu-
ture. It has been proved that a high effi-
ciency engine can be operated at full load
for 500 hours without breakage. Strangely,
however, the partz that show the most
wear on such tests are not bearings and
valve mechanism as was the case a few
vears back. Cylinder-wall and piston-ring
wear are the two biggest 1items that balk
the designer in his efforts toward extreme
durahbility. A new development is the air
cleaner, one of the big steps forward in
the attempt to increase the life of cylin-
der walls and piston rings. It has been
proved that much of the deposit in engine
cylinders comes from common dust and
sand which havs entered through the air
intake. Six American passenger cars are
now using air cleaners on their carburetors
and there is every indication that the num-
ber will be increased.

Greater power and durability call for a
body and chassis built as light as possible
consistent with strength and comiort. To
meet this demand it is proposed to con-
struct the frame of light alloy on the prin-
ciple of the sectional bookcase. This type
of construction will enahle great econo-
mies in production and the car can be
shipped knocked down to be assembled by
the dealer or owner,
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MOTORCYCLE AS FIRE ENGINE
SPEEDS FIGHT ON FLAMES

Before heavier apparatus can reach the
scene, a speedy motorcycle equipped with
hose, extinguishers, an ax, pike pole,

Motorcycle Fire Patrol Eguipped and Ready for Quick
Dash to Scene of Blare

broom, two fire guns, and two firemen,
roars from a station of the Chicago fire
department in answer to alarms. This
efficient fire engine is sufficient to cope
with minor hlazes and often makes it un-
necessary to haul out the more ponderous
equipment.

NONSINKAELE BOAT IS DRIVEN
BY SMALL GAS ENGINE

Air compariments built inte an Italian
motor hoat make it nonsinkable and pon-
toons on each side keep it from upsetting.
A small gas engine provides the power.

Monsinkable Mator Beat, Bullt far Mavigating Italian
Rivers, that Cannot Upset

Accommodations are provided for sever-
al passengers, but the advantage claimed
for the craft is its safety for navigation,
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BAKING AS CURE FOR DOG ILLS
" IS TRIED IN GERMANY

Ilis of dogs are heing treated by baking
in Germany. For this purpose, and to aid

in scientific research, gas cvens have been
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Copyrighl, Kerstone Yiew (o,

Dog Being Baked in Gas Owen as Cuare for Tts Ills and
to Ald Medical Research Work

installed in the Berlin veterinary uni-
versity's elinie. The application of heat
to animals is said to act in the same way
that a steam bath does to the human body.

NINE HUNDRED PIES EACH HOUR
TURNED OUT BY MIXER

Making pies at the rate of fifteen a min-
ute without the aid of human hands, is the
work of a patented mixing machine. The
lavers of dough are placed in the tins, the
surplus trimmed off, :iuppﬁbti with fller,
and the edges crimped hetore the articles
are delivered to the finishing tahle of the
machine. The different materials are frst
placed in hoppers from where thev pass to
the mixing chamhers. Several kinds of
fillers can be stored in the reservoirs at one
time, and. as the pans containing the lower
crusts travel through the conveyor, they
are automatically stopped under the various
compartments to receive supplies of lavor-
ing matter. The number of each variety
is determined by an operator who sets me-

MECHANICS

chanical adjustments to control the wvol-
ume. A series of rapidly moving rollers
presses the dough into sheets from which
the lavers are cut. Trimming removed
from the edges ot the pans 15 carried by a
device back to the mixer where it is in-
cluded with the fresh material.

BEULBS IN FIBER FLOWERPOTS
ARE SENT THROUGH MAIL

Packed in strong, wood fiber pots, assort-
ments of bulbs have bheen prepared into
attractive gift packages, The bottom part
of the carton in which each bulb is placed
may be cut off and used as a jardiniere in
which to place the pot. Figured designs
on the cases add to the beauty of the flow-
ers. The bulbs come packed in a mass
fiber and need only an occasional wertting.
warmth and sunlight to make them blaom.
This arrangement simplifies the cultivation
of a window-box display and eliminates
the breaking of crockery pots.

FLYING FISHERMEN USE PLANE
IN SPYING OUT PREY

Fishing from seaplanes has hecome a
popular sport on the west coast among
amatenars, following the lead of profes-
sional fishermen who have used planes for
some time. According to a report issued
by the bureau of hsheries, a seaplane mov-
ing 3, (00 feet above sea level, about eight

Party of Amateurs Flsh ng from beaplane on the West
Coast and Part of Their Catch

or ten miles from shore, can locate hsh
easilv. At San Diego last vear approxi-
mately 10,000 tons of fish were landed with-
out the use of aircraft. This vear it is be-
lieved that there will be about twenty-five
per cent increase because of the use of
scout planes. Recently a party of ama-
teurs spied a school of albacore from their
aireraft. The pilot descended and a good
catch resulted.
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AUTO RUNNING

Motor-car troubles of nearly every sort
are accuratelv detected by a set of meters
and testers attached to a stand upon which
the car i3 run. The need for valve

STAND TO DETECT ILLS

equipment are deviees to measure the
horsepower delivered to the rear wheels,
gasoline consumption,

and the move-

Giving the Car's Machinery a Thorough Testing with Accurate Meters and Gauges

grinding, new piston Tings, cylinder re-
boring, carburetor adjustments or other
repairs is quickly shown., Included in the

ment of the oil. The diagnosiz is made
in less than an hour and removes all un-
certainty as to the source of troubles.

WOOD SAFETY TONGS PROTECT
HANDS FROM WRINGER

To protect the hands from injury and
to insure them against the roughening
effects of water, a pair of wooden safety
tongs have been made. They may be used
to advantage in f{eeding clothes into a
wringer as well as lhifting scalding gar-
ments from the boiler. The knobs on the

Wooden Tongs for Fud:ini l_:'ll:ltl:lu i.1'glu a Wringer
without Danger of Injury to Fingers

ends prevent the arms from catching be-
tween the ralls and feeding in the fingers,

TWO-IN-ONE LANTERN CHANGES
FROM RED TO WHITE

Equipped with an adjustable colored
shield inside the globe, a lantern that can
e made to furmsh
either red or white
light has been in-
vented by an
eastern man. For
a danger =signal,
the fabric shield,
manipulated by a
lever, is raiged and
forms a  Dbrilliant
filter for the ravs.
[t 15 quickly
lowered when the
ordinary light is

desired. The lan-
tern Dburns con- 2
tinuously from

twenty to thirty hours and cannot be
blown out accidentallv.

[ Our Bureau of Intormation will answer
all questions regarding articles appearing
in this magazine,



Flood-Lights Revealing Beauties of Night

' More than Twenty Millions of Dollars Spent in Year to Illuminate
Outside of Nation's Buildings
ROM the time primitive man stumbled miles, by the floods of light with which

about 1in the darkness with a torch to  they are nightly bathed, frequently pay
the modern ; : _ more each

electric age, hu
mian L|:;._;L'1|L_::l_r-
in banishing
night by arti
fcial  llumina-
has devel
f1oa, has fdeve

month for cur-
rent to light the
outside of the
building than
they do for the
electricity mused

in the hundreds
of ofices occu-

llilt‘l| until to-
day 1t has
reached a bril-
liant clmax 1
the art of food
hehting., As-
sembled i hat-
teries and fo-
cused dn tow-
ers, monuments
anid  lofty skv-
ECTELPETS, i..'.'r'l'.-'”
misses of elec
tric hghts serve
as an-awd to ard
vertigiie and to
emphigize ar-
chitettural
beauty.. Last
vear,Jdt 15 esfi-
mated that
nearly. 520,00, - _ :
i) were-spent Cepytlght, Undordoan] & Thodsrwoad

A 5o Tt bm Gigantic Figure of Tdel with Flood-Lights in the Eyes $0 Add
in tire United Weird Touch to a Motfon-Picture Séene -
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for fload-lighting equipmient.  Owners of  results, eleciricians seek { evern
structures that have been transiormed  square inch of surface of a Structars with
into luminons beacons, visible for many  “shingles” of light. The brilliast beams

One of Beveral Batteries of Lamps that Pour Their Floods of Light opon a Large OfRee Bui‘lﬂlug; Each
Lamp Projects a Fifty-Thousand-Candlepower Beam
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Reflected Back by Rain-Swept Streets, the Shining Dome
When Bathed in a Flood of Mellow
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are projected in condensed shafts with a
spreadd of only a few degrees. The
shingles, or spots of light, are made to
overlap and blend, and the lamps are ad-
justed so that the maximum illumination,
both from the direct rayvs and from those
that rebound from the surface, is utilized.
In flooding narrow towers or columns, the
method is to surround the object with a
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1IILEC

-
the ravs
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s that
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any direction or angle,
I'o concentrate the heam, special care 13
exercised in designing the reflector, which

Flood=Lights. Poured wpon Mighty "'ql.s'1 a after .!".u kness Has Fallen, Transform the w..[;;‘p Fater

Luminous Cascades Visible for Miles
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has been so perfected that 330,000 candle-
power mayv be developed from a 500-wart
lamp. It is parabolic in shape and con-
sists of a one-piece, mirrored glass, coated
with a preparation which will prevent its
cracking in the high temperature. The
beam usually has a spread ranging from
10 to 25 dtgmﬂs For close work, greater
diffusion is secured with corrugated re-

T T

flectors. The lamps ars 'cnn'&mled at
ric points on the building ersre as-
ihied 1n battenes, ke a park Df well:
aimed guns,

On the Wrigley huull.’un-g in Chu:m:-
part of the light is projected from a bat-
|-.-: ;- of seventy 500-watt lamps an top of -

cture acrosé the river and nearly 20
taw: Permission of the war 'dfp:a.rl
w1t was necessary before the lamps coulid
e turned on, as the river 158 n'lﬁg—.l'h'..-
tream :||'.1[. therefore, subject to govers

o broad e
-l.':

1%

et - regu lation. . Three other hauem-
O q-:' rhity-gix, a1mlh¢r of seventy an/

rl::'u'. af minety S00-watt lamps were
Jaced on a building near byv. “MNeste!

arounid the structure, from the twenty-
ninth floor of the tower to the sixteenth
foor, scores of other lamps of varying
size were installed in concealed pnsitiuni.
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BASKET TO CARRY BABY

Strapped over the shoulder, a strong reed
basket for supporting the weight of an in-
fant in arms has been designed for the con-
venience of the mother and the comfort of

MECHANICS

SLUNG FROM SHOULDER

Practically all the weight is placed on the
shoulder and a broad strap prevents tinng
the muscles or cutting or chafing the skin.
The support is adjustable for fxing the

Basket in Position for Carrying Baby and Adjusting the Strap Buckle Which Takes Place of Leit Arm and

—

Leaves It Free when Infant Is in Place

the baby. The earrier leaves one of the
woman's arms free and is H|II3.'[II:E|. to hold
the child in a secure and easy position.

basket in any position desired and is
gquickly attached or taken off by a snap
buckle that will not unfasten accidentally.

PICTURES PAINTED IN BOTTLES
SHOW ARTISTS' SKILL

Landscapes, flower gardens and other
elaborate designs are painted inside of di-
minutive glass bottles by clever Japanese
artists, ckilled in
the use of small
camel's - hair
brushes that have
specially arranged
handles and tips
hent by amall lever
arrangements ¢ o
come In contact
with the glazs after
the brush has been
inserted. After
heing dipped in the
color, the brush 1s
slipped through
the small opening
and held in posi-
tion. By bending
the tip, the hairs
come in contact
with the glass
without smearing the rest of the design.
A few strokes sutfice to trace the details,
and the brush i1s withdrawn for another
color. The interior of the bottle is rough-
ened so that the paint will not bluar.

POCKET-81ZE PRUNING SHEARS
WILL NOT TEAR BARK

Pruning shears operated by leverage ap-
plied to the blades from strong grip han-
dles have been placed on the market. They
are said to cut much more easily and to
require less pressure than the two-hladed
variety with long handles that are pressed

Short-Handled Pruning Ehears that Cut with “Upn.l.lrﬂ-
Diown" Leverage Motion

together. Thev are small enough to he
carried easily in the pocket and do not tear
the bark of trees.

fIn cold weather, Amsterdam trafhc
policemen and others of the force are
able to warm their feet on electrically heat-
ed plates built into the sidewalks.
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“MOVIES” SAVE JUNKED SHIPS
TO SHOW SEA ROMANCE

Valued by motion-picture pru:hwcrrs for
their artistic appearance as setting for
scenes of romance and adventure, several
merchant vessels, doomed to destruction
by their owners, have been rescued and re-
modeled, and will put to sea again as play-
things for the films. 5ix battered sail craft,
one of them almost half a century old, are
heing made over in Los Angeles harbor,
With their scars concealed hy clever
“makeup” and their rigging changed, these
vessels will play the part of pirate brigs.
ralleons and stately frigates n screen
dramas of the sea.

AUTO WHEELS INCLINED TO AID
STEERING, PROTECT TIRES

By inclining both front wheels of an
antomobile in the direction in which they
are turned, a recently patented steering
device is declared to lengthen the life of
the tires, make possible shorter turns and
to afford better traction. For this purpose,
the steering knuckles are fitted with an in-

Auotomoebile Stecring Dewice which Inclines Both Frone
Wheels in the Direction in which They Are Turned

clined spiral which gives the wheels a
graceiul turn and keeps the front axle
constantly at the same distance from the
rround, thus saving wear on the tires.

SULPHUR SPRING IN THE OCEAN
FOUND OFF FLORIDA

samples of sulphur water bursting from
a submarine spring in a fissure off the
coast of Florida have heen taken by gow-
ernment survevors and sent to the United
States bureau of chemistry for analvsis.
Ihe spring has bheen known for several
years, but its source 13 still a mystery and
the exact chemical content of the waters
has never been determined. They give off
i strong odor when they teach the air.
The water has about the same temperature
as that of the surrounding brine, but may
be much warmer at the bottom,

MECHANICS 673

FIRE-ALARM CALLS SENT OUT
WITH PERFORATED PLATES

By means of perforated plates fitted into
the transmitting apparatus i the fire tele-
graph dispatching equipment of the new

P T

pN s
Putting a Fire-Alarm “Record” into Telegraph Instru-
ment that Summons Fighters to Blaze

central station in the Dronx, New York
City, alarms are relaved automatically to
outlving stations.  Simultancous signals
are sounded 1n a number of fire houses by
means of electric connections formed when
current is sent through the plates.

PATCH GUARDS SOLES OF SHOES
AND BARS OUT DAMPNESS

To save the original soles of shoes and
protect the feet from dampness, a pateh of
fabric-rubber compound is being made. It

Crurfit for Saving the Original Soles of Shoes and Pro-
wecting the Feet from Damoness

comes in a long strip from which pieces
mav he cut as desired and attached with
an adhesive. Electricians using it insulate
their shoes, as it i1s a nonconductor,

— e —————
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CLOTHES WASHER 15 CYLINDER
THAT WILL FIT ANY TUB

Large metal hooks hold a cylindrical
electrical washer in any tub while a motor-
driven pump in the casing does the work.

Efectric Washer that Fits .Fm,;' Tub and Eumlu.tl of a
Centrilugal Pump to Circulate the Water

The motor shoots a stream of water against
the sides of the tub which starts the clothes
swirling, The water flows into the evlinder
through small epenings and is foreed out
by a four-blade centrifugal pump. It is
especially designed for small apartments
and mav be used in a bathtub.

PENCIL TOILET KIT HAS ROUGE,
POWDER AND PUFF
Hidden in the lower part of the barrel of

a collapsible pencil is a tiny powder and
rouge puff and space for storing a small

Peneil Barrel Open, Showing Rouge Stick and Pulf;
Slipping Pencil inte Carrying Case

POPULAR MECHANICS

amount of cosmetics. The section that
holds the lead is screwed into place for
writing and, when taken off, is commected
to the barrel by a short chain. A slight
pull on either end of the pencil exposes
the powder and puff store. The entire ou-
fit is folded up and carried in a small bag.

TOKYO BEGINS TO DIG SUBWAY
TO COST FOUR MILLIONS

As part of the reconstruction plan for
Tokyo, Japan, work has been begun on a
mile and a half of subway. Plans were well
under way for the Tokyo underground
railway before the catastrophe, but that
event, and the lack of funds, have reduced
the project to one calculated to cost $4,-
(KM N0D, The government believes that by
the time the stretch of road is completed
there will be an opportunity to lengthen it.

OLD DRY CELLS ARE STRIPPED
FOR ZINC AND BRASS

By salvaging the
zine and brass in
worn-out dry-
battery eells with
the aid of a
machine operated
by compressed air,
the reclamation
department of a
large railroad sys-
tem effects a con-
siderable saving
each year and pre-
vents the accumu-
lation of additional
rubbish, The cells,
fed into the hopper,
are slit in half, the
zinc and brass ex-
tracted, and the
wax used for seal-
ing purposes,

e — —

HELICOPTER UP EIGHT MINUTES
FLIES FOUR THOUSAND FEET

What is said to be one of the longest
fights ever made by a helicopter, a type
of airplane that can make vertical ascents
and descents, has been accomplished by
Marguis PPescara, a ‘-lpnm-ah aviator, who 12
reported to have flown a distance of nearly
4.000 feet and to have remained in the air
eight minutes and thirteen seconds., This
plane weighs nearly a ton and i1s sad to
have carrving power equal to that of a pur-
suit machine with a 180-horsepower motor.
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DITCH DIGGER CUTS THROUGH PAVEMENT

Copyriegh, Ewlng & Galloway

Wheel of Twenty Shovels on Powerful Diech Digger Plowing through Pavement and Stone Below and Piling
the Dirt on One Side as Caterpillar Tread Advances

Cutting through asphalt and a layer of
stone to softer dirt below, a powerful
motor ditch digger with an endless-chain
arrangement of twenty sharp-toothed
shovels attached to a huge wheel, effected
a considerable saving in time and labor

costs in digging a sewer in a Florida city.
As the dirt and stone were brought to the
surface in the large scoops, they were
dumped on a belt convevor and piled at the
side of the trench. A caterpillar tread
geared to the engine carried it ahead.

DOUBLE-BRACED AUTO BUMPERS
HINGE ON AXLE AND FRAME

Attached to two spring loops hinged on

the axle and frame of the car, an automo-
bile bumper, recently patented, is =aid to
distribute shocks in such a wayv that the
possibility of damage iz lessened. The
double-brace arrangement also prevents
huckling and bhending, and there is no drill-
ing or weakening of the frame in attach-
ing 1t.  Crreater resistance and higher re-
coil also are said to result from the form
of construction, The bumpers are con-
structed of stout, tempered steel and may
be attached to any kind of car.
Q[ Blowing red-hot rivets through a tube
is displacing the old and dangerous method
of throwing them from the forge to the
workman on steel structures,

Frant and Bide WViews of Double-B-aced Autamabile
Bumper that Gives Extra Protection
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Copyrighs, Unidsfoos] & Tndereme]

How Science Has Aided National Game

Much of Improvement in Baseball Is Attributed to Evolution and
Steady Progress of Mechanics and Invention

‘V HEN Babe Euth hits three home

runs in one game or the home team
cracks out a barrage of base hits to score
seven or eight times in one inning, it does
not necessarily mean that long-distance
hitting in modern baseball comes from
superiority of today’s plavers over those
of years past. The truth is that much of
the improvement in the game itself and
in the prohciency of its plavers has come
trom evolution and progress in science and
invention.” Modern baseball Hﬁi:il:n{'}' 15
the outcome of two developments: One
i5 changes in the playing rules of the game
itself. The second is the scientific devel-
opment and manufacture of the game's im-
plements — the mechanical contrivances
used, such as balls, bats, gloves, masks,
shoes, spikes and practice devices,

Bats and balls in the olden davs were
cumbersome affairs, while gloves were not
used at all. Today evervthing used in
hasehall 15 scientifically made. The maost
atdvanced and delicate machines are used,
tor evervthing is higured to the thousandth
of an inch and the fraction of an ounce.

In various forms, baseball was plaved
as early as 1839, hut the real game—in even
a similar form to the game of todav—did
not really come into vogue until about 1860,
and it was not until 1871 that there was
arganized baseball. In those dayvs there
were I hitters—players who hit safely an
average of nearly once in every three times

at hat—but there were few restrictions to
the game then. Bats of any size were used.
Fouls did not ecount as strikes. Distances
were different. In 1875 gloves came into
being. A few vears earlier restrictions
were placed on the sizes of bats. In 1872
the ball was limited to from nine to nine
and one-guarter inches in circumierence
and from five to fve and one-gquarter
ounces in weight,

Complete records are not available prior
to 1903, but in that vear there were only
ten plavers in the National league who hit
S or over. Only 183 home runs were
made. In the American league only three
regulars hit better than 300, But, in 1920,
the 300 hitters in the National totaled
cighteen and in the American thirtyv-three.
There were seven men in the National
hitting ten or more home runs—where
originally ten was a remarkable record.
Eleven in the American hit ten or more
homers, Then, in 1921, Babe Ruth alone
hit hity-four homers. In 1922 Hornshy hit
forty-two and Williams thirtv-nine. Forty-
seven regulars in the National hat 300 or
better and thirty-eight in the American.
There were 1,054 homers—529 in the Na-
tional and 325 in the American,

Indications are that the records will con-
tinue to change and that the change will
come primarily through mechanics. Take
the ball itself, for example. The processes
of making it are closely guarded, but it is
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Copyright, T nderwosd & Underwaod

Wiew Acroas Right-Field Bleachers at the Yankee Stadium in Mew York During the Werld's Senes Last Year:
Below, Babe Ruth Sliding Salfely Across Plate :
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a work of hinest mechanical craftsmanship.
Years ago. it was composed of a piece of
rubber wound with string. Later machin-
ery pave definite size and shape to the rub-
ber center, wound the string tighter and
added a horsehide cover, Today the “lively
ball”™ 15 credited with the increased hitting,
and mechanical invention produced the
lively ball
First. a piece of
cork about
three - eighths
inch thick
and tairly
round is taken.
It 15 chemically
treated to give
1t extreme
hardness and
vet retain resil-
ency. Then, in
maolds, a rubber
cover 15 made
for the cork.
This is one and
one - quarter
inches thick. Tt
16 constructed
in halves and
these are vul-

canized to-
gether  around
the cork. The

centers then are
placed in a ma-
chine a dozen at
atime. Theyvw
are automati-
cally turned.
picking up the
end of a fine
linen string
which is fed
from balls. A :
thin laver of this is wound by the macline
so tightly that it is as hard as rock. Then
—automatically—the finest grade of im-

orted wool varn is attached. It 15 made
in varied thicknesses—first thick, then thin,
and so on. The change in the thickness
rives tighter winding.

A few lavers of this—and the varn must
he first mechanically tested so as to prove
its strength—and then :u.'lin:lll.'llll.‘ﬂﬂ}' ait-

Bafe on Third!

other laver of linen thread is wound, Now
cones the only real hand operation, The

covers are sewed on by hand—hut they
have been mechanically cut out of horse-
hide by steel dies. Then a chemical prepa-
ration automatically tightens the cover,
bleaches it and toughens it.

This is the process used in making the
standard balls—Spalding and Reach. The

Yankee Plawer Slidin
Bagger During the Last

MECHANICS

cork center has given greater hitting dis-
tance. It has prevented lopsidedness in
bhalls. The machines automatically make
them to the exact weight and size specified.

In making bats machines have bheen de-
veloped which are almost human. First
inspectors visit northern ash forestzs and
select trees. They are cut into sticks forty-
two inches long
and four inches
square. These
are airt dried a
year and then
inside dried for
two weeks. A
truck load is
backed up to a
specially built
lathe which can
be set to make
any model hat
—long, short,
thick handle,
thin handle,
heavy at head
or handle and
so on. Every
thirty seconds a
man feeds a
stick into the
lathe., Every
thirty seconds a
complete bat of
any size or
maodel desired
comes out the
other side
where it is
automatically
loaded onto an-
nther truck
For profession-
als, some bats
are hand-
turned. but they are few. The lathed bat
—with a protruding axle at each end to
hold it hy—is then fed into an automatic
smoother. As the bat is revalved, it pushes
against sheets of mechanically revolving
cmery paper which smooth it off. Then a
rubber with a specially made emery-paper
glove gives it some hand touches and later
it is mechanically oiled. The next ma-
chine chops off the axle ends of the bat and
automatically carries these chips to the
furnace. A machine stamps the name and
model on the bat and it is ready to be
packed for shipment. Sometimes it is
specially colored first,

An error of a thousandth of an inch ora
iraction of an ounce in the distribution of
weight in a bat or ball will cause a profes-
stonal to send it back, but machinery has

Copyrlght, Underwosd & U nderwoosd

intas Base After a Three-
orld's Series
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Some of the Simty Thousand Fans Who Witnessed the Openin
Stadium, One of the Greatest Structures

become so perfect that this seldom happens.
Grloves are the development of scientific
hats and balls which made hitting so0 hard
that players had to have protection. 5Steel
punches cut the gloves, machines sew
them, mechanical cutters shape pads
of felt for the interior. Original gloves
were crude affairs with the padding just
stuffed in anvhow. Now it is cut in lavers,
the thickness varving in spots to make a
pocket for the ball.

Catchers' masks also have come through
mechanics. The steel wire from which
they are made is fed into a machine which
-——in the manner of a wash wringer—twists
the wire to proper shape. Then it is elgc-
trically welded together and padded me-
chanically. Chest protectors are cut and
stitched together by machines. Some are
pacded, but the best are rubber-lined and
inflated with air.

Millions of people annually pay millions
of dollars to see ball games, resulting in
the erection of great stands such as the
Yankee stadium in New York which seats
over GO0, persons. Here modern engi-
neering. with all the mechanical inventions
which accompany it, has come in,

Automatic turnstiles to count the spec-

Coprrlght, Underemes] & 1 nderaoal

of the Last World's Series in the Yankee
evoted to the Game

‘tators, steel riveting, concrete and steel
construction, surveving of the parks to
rerulate distances between bases to the
fraction of an ineh, scientific draining, the
level, the transit, the conerete mixer, the
electric welder, derricks, cranes, steam
shovels and such inventions, are just a few
of the things that have enabled baseball
to become America’s national game.

MACHINE-GUN BULLETS CLEAN
BLOCKED CEMENT KILN

In the cleaning of cement kilns, a novel
use has been found for machine guns,
From the carliest period of the industry,
manufacturers have encountered difficul-
ties through the accumulation of cement
in the making mmside the kilns, necessitat-
ing the suspension of operation until the
ohstruction has been removed.  Then the
hres have to he drawn and the accumu-
lation attacked with pokers until broken
up. Recently, however, such a formation
was attacked with a machine gun n a
plant at Catskill, N. Y., and shot awav.
The weapon was operated so that the miss
wias cut down quickly without injury to the
brick lining of the kiln.
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WHY YOU PAY TEN CENTS APIECE FOR APPLES

Monev does not “grow on trees” for the
apple raiser any more than it does for
others, according to orchardists, who ex-
plain that their work requires expert atten-
tion, considerable investment of capital
and a continual gamble with the forces of
nature. It 15 largely this "manufacturing”
process which explains, the growers say,

e ——

why thev are not
reaping prohtsthat
would enable them
to retire in a lew
seasons with their
product selling at
hve cenmts each,
three for a dime or
at higher fhgures
in the larger cities,
One grower estimated his last vear's crop
cost him £1.20 a bushel. Prices at the time
were ranging from 100 to $1.75 a bushel,
wholesale. Spraving the trees from five to

Blessams st Spraying Time (Left) and Too Far Advanced
(Right) ; Fruit from Thinned and Unthinned Trees

eight times each vear must bhe done at a
particular time of the season to insure the
scale and scab-killing solutions doing their
work. Thinning the fruit to give it hetter
ealor and greater size, fertilizing and cul-
tivating the soitl, and fAnally, the important
task of picking and marketing the apples
are expensive steps in the “making” proc-

ess, 1 o prepare
the ground, bay
the young trees

and tend them un-
til they have begun
to bear, is said to
cost at least $170
an acre in a coun-
try where irriga-
tion is not neces-
sarv. When all this work is done, the
grower frequently finds that much less
than half of his crop will command “Grade
A" prices, the only prohit-making rate.

COVER FOR FRYING PAN LOCKS
ON SKILLET, SAVES HEAT

For converting a frying pan into a
roaster, 1 metal cover has heen invented
by a Nehraska man that locks on the sides

Frying Pan Converted inio Roaster by Metal Cover
that Locks on Bldes of Skillet

of the skillet. It is said that the lid greatly
reduces the time required for cooking
meats and improves the food flavor by re-
taining vapors which ordinarily escape.
Grease is also prevented from fving onto
the stove and, as heat is confined in the
utensil, less fuel 15 needed. Easily fitted in
place, or removed, the cover is claimed to
be a valnable addition for campers' outhits,
as with it roasting may be done on an open
fire. Pressing the handle down fastens two
slidling clamps to the vessel's rim ; these are
automatically released as the lid 1s lifted.

f Brickmaking was one of man's earliest
pursuits, Babyvlon was acquainted with
the art, and it is recorded that the [srael-
ites baked bricks from clay mixed with
chopped straw.
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TRACK CREEPING IS PREVENTED
BY LINKING TIES TOGETHER

To prevent rails from creeping, U-shaped
spikes that act as links to bind the ties
together have been made. The wusual
tendency when the rail slips is to drag the
joint ties ahead under the force of moving
trains. This widens the spaces and
weakens the track. By connecting the ties,
the weight of additional ballast is utilized
in keeping them from moving. The spikes
are put in easily, do not project into the
ballast to menace electric circuits, and re-
quire little maintenance expense after they
are installed.

HORSES WORK WITHOUT DRIVER
IN HAULING CONCRETE

In hauling concrete from the mixer to
the point where it 15 needed 1n making
pavement, the horses of a Chicago com-
pany have been trained to work without
drivers. One man at the mixer turns them
around and spots the carts

under the

Diriverless Horses which Hawe Been Trained to Carry
Concrete Between the Mixer and the Dumps

chute. another at the dump turns them
around and trips the gate and a third,
midway between the other two, keeps the
horses moving, Once the animals are
broken in, it 15 said that they rarely give
any trouhle.

LINERS START AROUND WORLD
EVERY TWO WEEKS

Modern Magellans can start twice a
month on the vovage that the early Portu-
ruese navigator found so difficult and
perilous, since one of the Pacific coast
steamship companies has established an
around-the-world service with fortnightly
sailings. For this purpose a fleet of seven
liners, built by the American government
and leased from the shipping board, will
he used. In rounding the globe the vessels
will call at twenty-one ports in 112 days.

MECHANICS
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ELECTRIC STEAMER FOR FACE
TO IMPROVE COMPLEXION

As an aid to the care of the n:r:mplexiﬂn.
an electric steaming aptpnratur. has heen in-
ace a "vapor bath.”

vented for giving the

Giving the Face a Thorough “Vapor Bath™ in Steamer;
Generating Flask at Left

Steam quickly generated by electricity
under a small flask, passes into a glass
compartment, one end of which Ih large
enough to permit the person taking the
treatment to insert the head. An operator
watches a thermometer and regulates the
temperature and the quantity of hot vapor
admitted to the chamber. Only a few
moments are required, it is said, to give the
face a beneficial steaming,

— o

BAMBOO FOUNTAIN PEN'S POINT
IS MADE OF GROOVED GLASS

With a barrel of bamboo, a fountain pen
has been made with a grooved, glass point
down which the ink from the reservoir
flows. It may be used [or ruling, duplicate

Seli-Filling Bamboo Fountain Pen, the Point of which
Is Made of Grooved Glass

and triplicate copying. as well as ordinary
letter writing, and it is also seli-Alling.
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FLAMING OIL GUSHER AT SEA
TURNS NIGHT INTO DAY

Passengers and crews of boats running
between the island of Trinidad and the
coast of Venezuela, in the gult of Paria.
report having seen the surface of the water
illuminated for a great distance by a blaz-
ing column of gas and oil. It is explained
by scientists that the Orinoco river carries
into the gulf enormous quantities of silt
and that this part of the coast 15 subject
to earthquake shocks and also underlain
with oil. A fissure developed in bedrock
on the fHoor of the gulf \-.iH extend to an
oil reservoir. The pressure is so great that
the oil and gas, forcing their Wiy upw aril
and pushing along evervthing in the 'way.
cause an island of silt to suddenly appear
on the surface. Continued pressure be-
neath the island eventually causes it to
burst like a bubble and free the accumu-
lated oil and gas beneath, which immedi-
ately ignite and burn until the supply 1s
exhausted, usually in from four days to a
week. The gas has a rather low ignition
temperature and heat developed by friction
between it and the salt water is sufficient
to ignite it.

FORTY-POUND CIGAR IS VALUED
AT SEVENTY-FIVE DOLLARS

What is said to bhe one of the largest
cigars ever made was shown at an eastern
tobacco exposition.

It was rolled from

Chnant Cigar that Contalns Enough Tebacco o Make
Several Hundred Average-Sized Smokes

broadleal tobacco from the Connectieit
valley and is five feet in length. The value
of the tobacco used is estimated at $75.

MECHANICS
BEST WAY TO WORK TAUGHT

GR3

WITH PICTURE CABINET

For illustrating to executives and fore-
men the most efficient methods of doing
work of all kinds, a lantern

cabinet has heen devised that

shows shdes of industrial

Copyrighst, Umberwod & LUnderwood

Inwentor and the Cabinet He Has Devised for Exhibde-
ing Efficlency Pleture Shows

scenes, [t is a combined stereopticon and
sterenscope and, by its use, details of pic-
tures may be studied at leisure and more
closely than is possible with motion pic-
tures or ordinary photographs. Figures
stand out in natural perspective amnd are
more clearly seen as the wvision field 1
illuminated. The slides are automatically
put in place before the eve. The eabinet
has space for storing several hundred
views, is easily carried about, and is simple
to operate,

DOLLAR-AN-ACRE-A-YEAR LOSS
BY EXPOSURE OF TOOLS
Leaving their tractors, harvesters or
other machinery exposed to the weather
or pulting them in Iruurh -l:m1~.tr|.:|r.:l_1:{l
sheds, costs the nation’s farmers approxi-
mately 837000000 every vear through de-
terioration of equipment, according to re-
cent estimates. Motoring through a sec-
tion of Hlinois. a party of engineers, in a
distance of 126 miles, coumted twelve
tractors, each costing not less than £1,(0K)
apicce, standing in the fields without any
protection. The party estimated that the
annual loss on all farm machinery by neg-
lect of this sort amounted to about =630
per square mile for that territory or about
one dollar an acre.  On this hasis, they
fhgured the hill that the farmer pavs: for
letting the weather damage his tools.
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FIRE-NOZZLE HOLDER DOES WORK OF THREE MEN

Doing the work of three men in direct-
ing a high-pressure fire-hose nozzle, a
holder has been invented and submitted to
tests in Atlantic City. In an exhibition,
twelre streams were driven with tremen-
dous force over the beach to form a fire

= .' .." _i 5 _.
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“curtain” without human aid except at
the initial direction, thus releasing some
thirtv-six hosemen for other service. The
streams were held in rigid position and
carried a sufficient quantity of water to
drown out any ordinary conflagration.

—_——
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Copyrigh, Atlsmtle Poto Serios

Aiming Powerful Water Barrage without Aid of Firemen 'I:!E Fixing Hose Nozzles to Holder Ch.mp. and Brace

Aviached 1o Lad
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AIR AND OIL-RUN LOCOMOTIVE
IS TESTED IN ITALY

Oil and air may replace coal and steam
as motive power for Italian locomotives
if the invention of an engineer of that
country proves practical and is adopted by
the government. He has devised an in-
ternal combustion engine that fits on the
tender of the locomotive, uses a low grade
of fuel oil, and runs an air compressor.
The air1s pumped into the boiler and is fed
to the eylinders in place of steam. Freez-
ing by expansion when the air is released
has been avouded, it is claimed, by letting
it first hubble through hot water heated
from the exhaust of the engine. Saving in
fuel, ease of operation, and a low installa-
tion cost are claimed for the svstem,
which can be placed in any locomotive at

little expense, it is said. When the train
stops, the engine is shut off, thus effecting
a further saving in fuel not possible with
a steam locomotive,

FERN IS THE MOSQUITO'S FOE;
RELENTLESS AS OIL

Growing so thickly on the surface of
stagnant pools that mosquito larvae are
unahle to get air, a tiny fern has been de-
veloped that is expected to prove an effec-
tive ally to oil in the warfare against the
pest. The plant multiplies rapidly, its
leaves amd fbers soon forming a network
over the surface of the water like a smoth-
ering “blanket.,” The fern is expected to
prove practical where the use of oil is ob-
jectionable or where supplies of it are
difficult to obtain.
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CONTROL OF HELIUM GAS KEPT
AS A MILITARY SECRET

Enough helium gas is now available in
the United States to keep filled and ready
for service 200 airships of the size of the
navy dirigible “Shenandoah,” according to
Dr. Richard B. Moore, former chief chem-
ist of the bureau of mines. Laws for the
conservation of the helium resources of the
country will be introduced, it is expected,
at this session of congress. The gas oe-
curs principally as a constituent in the
natural gas wells of Texas, and the prob-
lem is to separate it from the inflammable
part of natural gas which may then be used
for industrial purposes, Other important
sources of helium are said to be known to
the government, but their location and ex-
tent are being kept military secrets.

EGG BEATER CLAMPED TO BOWL
PREVENTS SPLATTERING

By means of an egg-beating set consist-
ing of a beater which may be clamped to
either of two glass bowls, housewives are
saved the annovance of guarding against
splatterings from the mixture being made
and the strain of holding the ordinary
device for long Periﬂds as is sometimes
necessary. The instrument is quickly at-
tached to the bowl by means of a small
lever and the containers are of ample size.
The extra jar may be used either as a cover

Egg Beater Clamped to Howl and Extra Jar Tipped
on Top as Miner

for the beaten egr or for mixing additional
imaterials which imay be needed for a euli-
narv task.

il Every hundred sets of automobile license
plates in Calitorma weigh eighty pounds.
As thefe are approximately 12500 cars
registered in that state, thev carry a little
more than 1OMLINND pounds of tin and steel
in the plates.

G835

GIANT CLAMS TRAP SEA DIVERS
IN GRIP OF SHELLS

Shells of huge clams found off the coast
of Papua often weigh more than 400
pounds. Divers who accidentally step into

Copyrlehd. Frank Hurley, threugh Internationsl

Giant Clam in Coral Reef Of New Guinea; Powerful
Crushing Lips Parely Open

the open lips of the monsters are not in-
frequently held with such force that thev
cannot release themselves and are drowned.
The shells close with such force that they
serve as gigantic traps,

PARIS-TO-LONDON AIR TRIP IS
CUT TO FOUR HOURS

Commercial aviation in Europe, where
freight and passenger traffic by air is grow-
ing vearly, is now supplying a fast express
service, In 1919, French companies car-
ricdd only 960 passengers. but during the
first ten months of 1923 the total was 14.-
671, The expansion of the freight business
wis even more pronounced. In 1919, ap-
proximately 30580 pounds were earried,
while in 1923, for the first ten months, the
total was 127,570 ponnds. From Paris to
London by air in four hours, a saving of
more than three hours over the comhina-
tion hoat and steamer routes, from Paris
to Brussels in two and one-hali hours, and
to distant Morocco in only thirteen hours
are common air schedules.
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TEAR GAS IN POLICE CLUBS TO FOIL BANDITS

Zatchel with Hrass Eyelets through which Tear Gas Is Released When the Bag Is Snatched from the Carrier's .
Fingers and Policemen™s Clubs Holding Cylinders of the Gas

To enahble the police to deal effectively
with mobs and bandits without the use of
bullets, an imventor has fAlled maces and
hillies with tear gas. A bomb also has
heen patented that can be discharged by a
font control under the desk in a cashier's
cage., This is for use in banks, theater
hox offices and elevated-station ticket
offices. A bandit-proof bank messenger's

bag contains a brass tube Alled with the
chemical. Two nickel rings attached to
short, light chains run from the inside and
are hooked in the ingers of the messenger.
An attempt to snaich the satchel, ar the
mere dropping of it, serves to discharge
the gas through brass outlets. It 12 said to
he impos«ible to remain within ten feet of
the bag when the gas is turned loose.

EIGGEST DIAMONDS OF HISTORY
ARE HIDDEN FROM SIGHT

Weighing 127 carats, what is said to be
the world's largest blue diamond has been
offered for sale for S300.000 by an Amer-
ican Arm,. Appearance of the gem, larger
than the Koh-i-noor, of England, in a
public market, emphasized the fact that
most of the large diamonds of history are
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Suerch of Facets and Proportiens of Large Blue
Diamond 10 Show Its Size

now =eldom seen, but are hoarded among
the prized crown jewels of European mon-
archies.  The Great Mogul, believed to

have been found in the Golcomda mines,
has disappeared. The Orloff, stolen by a
French soldier from the ¢ve of an idol in
an Indian temple, was found among the
Kussian crown jewels. The Braganza,
owned by the King of Portugal and re-
puted to be valued at $1.000(MM), is never
displayed except to a favored few. In 1905,
all previous records for large diamonds
were broken with the discovery of the Cu!l-
linan in the Transvaal. It weighed one
and one-third pounds and was given to
King Edward VII. Much of the glitter oi
the diamonds of antiguity, experts sav.
15 fictional, If some of them were sub-
Jected to tests now performed every day on
simple solitaires for an engagement ring.
their value could he written in much
smaller hgures. Weight, quality, perfec-
tion of color and cutting are now ac-
curately determined and appraised under
market conditions that have become
largely standardized.

[ Ounly four gaps, with a total of about
twenty-five miles, remain to be closed in
order to have an interconnected electrical
power system from British Columbia to
Mexico, a distance of about 1400 miles,
according to a report of the Federal Power
commission.




From Millstones to Skyscrapers

Granite First Used to Grind Flour and Grain Is Now the Center of
Great Industry in Vermont

NEARL"& a century and a half ago someone discovered that the granite from the
Vermont hills made the hardest and best millstones for grinding wheat into flour.
These stones were carted by ox teams
for miles and shaped for the purpose.

This dates back as far as 1781, In 1788
the first settlement was made, and the
town which is now Barre was organized
in 1793, It was chartered as Wilders-
burg, but this name became unpopular,
hecause, as the ancient record says:
“The name has ever sounded uncouthly
and is disagreeable on account of its
length.” At the town meeting called to
choose a name, the principal contest
being between the names Holden and
Barre, it was decided to settle the dis-
pute by a boxing contest between the
two champions. Adjournment was
taken to a neighboring barn, where the
Barre champion won.

In ]B-?E the first granite shed was
opened in Barre, but it is only within
comparatively recent years that the in-
dustry has become so widely known.
At the present time YVermont produces
nearly half of the monumental stone
used in the United States, including
marhle. The total capital invested n
the industry in the Barre district alone
is upward of $10000,000, There are
about 200 cutting sheds and when work-
ing to mp&cit}' they employ about 5,000
cutters, polishers, tool sharpeners and
lumpers. For the vear round the aver-
age pavroll is 52,50KL0KK and the average
daily wage about eight dollars. Some
of the expert carvers demand from
twelve to twenty dollars per day.

During the past forty years Barre has
grown from a country village to a thriv-
ing city, which 1s the center of the
monumental granite business of the
world. There are ahout sixty quarries,
owned by about a dozen frms, and the
total average output of those on the old
“Millstone Hill”™ 15 nearly 1300000 feet.
This 15 valued at upward of 35000000,
Of this amount about 20000070 cubic feet
are shipped out in the rough, to be fin-
ished in retail monumental yards scat-
tered over the country,

What is said to be the steepest steam
railroad east of the Rockies—the Barre
railroad—serves to reach the quarries,
winding about the hill in a picturesque
manner to a total elevation of 1,025 feet.
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“While the high-
way from the
city to the quar-
riez s only four
niiles ]nng, the
Fad o road
through its
switch - backs
amd sidings, is
over forty miles
long. T en
empty flat cars
make a load go-
g up and sev-
citeen loaded
cars is the aver-
ige coming
down Ten
thousand car-
loads of rough
stone are
lirought down
eVEry vear, a
total weight of
aver JML000.000
pounds. The
area of Barre
rrianite extends
over a strip of
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length, - eighty
feet in  width
and twenty-

four feet thick.
It weighed ap-
proximately 69 -
1200000 pounds,
anid contained
aver 84000
cubic feet, This
black, when cut
Lo proper sizes,
filled 1.728 flat
cars, allowing
40060 pounds
to the car and
at present
prices was
worth aover
500,000, In ad-
dition te the
most modern
equipment, the
district is
known for the
skill of i1ts
workers in exe-
cuting the fn-
est carvings.
Most of them

land about five
miles lang by
three wide, but
a portion only
abhout two miles sguare iz all that has =o
iar been developed. There seems to be no
limiit to the dimensions of blocks that can
be quarried. The largest piece ever moved,
though not taken out of the quarry, or
moved very far within it, was detached
from a mass and measured 200 feet in

Leng Lines of Dumn Cars that Clear Away Debris from Quarry So
that Larger S'abs May Easily Be Moved

come from
northern Italy,
where they
served in the marble industry. The latest
tvpe of gramite shed 15 a straight, rectan-
gular barnlike structure, with traveling
crane, which serves every part of the in-
closure. These are rapidly replacing the
old-stvle circular shed, with the mast of
a derrick in the center of the vard.
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Preparing Heavy Charge of Explosive, Which Is Fired by Electric Current
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HEART TISSUE IS STILL ALIVE
AFTER TWELVE YEARS

Preserved in a fluid that supplies food for
its cells, a prece of chicken’s heart has been
kept beating for twelve years by Dr. Alexis
Carrel in his laboratory at the Johns Hop-
kins university. The fragment’s twelith
anniversary in its "new life” occurred last
January. The tissue was transierred di-
rectly from the beating heart of the fowl
to the fluid. From time to time, the liquid
has to be changed and all waste matenals
that have accumulated removed.

JADE BUYERS' VOICELESS BIDS
TOLD BY HAND CLASPS

By secret hand clasps with the auction-
eer, 111;l;|u: l'lul'El'lrl,Hl:'["l- .rlltEtldmg' the annual
auction of jade qmrned during the year
in Burma, communicate to him the prices
they wish to pay for the various pieces.
The day before the auction, the stones,
each bearing a numbered card and cut so
the interiors can be seen, are exhihited to
the prospective buyvers. As the auctioneer
calls off the numhbers, the buyers rush up
too him and, grasping his hands and wrists,
which are hidden under the long white
sleeves of his garment, tell by grips the
price they are willing to bid.

FOLDING KITCHEN TABLE FITS
INTO ALMOST ANY SPACE

For kitchen tasks that can be done as
well while sitting down as standing up, a
small, drop-leaf table has been manufac-

Kitchen Table of Correct Height to Provide Rest for
Work while Sitting Down

tured to lighten the housewife's labors and
to A1l many needs. It is sufficiently large
to form a breakiast table but, when bhoth
siddes are down, 18 narrow enough to be
stored in a small closet or pantry and takes
up but little room if stood against the wall.

654

SCALES ON TWO-WHEEL TRUCK
GIVE ACCURATE WEIGHTS
Easily moved and always available when

wanted, a combination truck and portable
welghing machine has been made to enahble

Combination Hand Truck and Scales w0 Eliminage
Dispuies over Exact Weights

the user to accurately weigh whatever he
buys or sells at the time of the transaction.
The scales are fAtted under the two-
wheeled, hand truck and have a capacity of
one ton.  They are adaptable, however, to
any system of weights and measures,

GELATIN'S FOOD VALUE SHOWN
BY BABY CLINIC TESTS

That gelatin is of much greater impor-
tance as food than is generally realized is
said to have been proved by tests con-
ducted at the University of Pittshurgh. A
report on experiments made with albinn
rats said that ammals that had grown at
only one-half the normal rate were hrought
to full weight by the addition of gelatin to
their diet. It also was asserted that tests
at baby clinics have shown remarkable
results from the uze of the product in in-
fant feeding and malnutrition. The great-
est benehts derived from the use of gelatin,
according to the report, come when it is
combined with other foods, such as cereals,
bread, milk, eggs and ice cream.

[ To find the parasite of the Japanese hee-
tle, a recent importation that has been very
destructive in this country, entomologists
of the department of agriculture are mak-
ing a search in Japan.
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KEGS SPRAYED WITH PARAFFIN
CONSERVE FOOD FRODUCTS

Notwithstanding the popularity of the
tin can, glass bottle, steel barrel and fiber
container, much of the nation’s food is still
transported, at least part of the way, in

| LS

Paraffining Interior of Keg to Make Possible [ts
Fepeated Use as a Food Containe:

POPULAR MECHANICS

wooden pails or kegs. So great is the con-
sumption of lumber for this purpose that
the government has inaugurated means of
conservation., One effort along this line is
the paraffining of the interior surfaces of
kegs, which not only preserves the wood
and makes their repeated use possible, hut
assists in  keeping the food products.
Melted paraffin is kept hot in a double-
jacketed kettle by mean of steam from an
automatic gas-fired boiler. There is a
vertical nozzle in the center of the kettle
which is placed in the bunghole of the keg.
Live steam then carries a mist of hot par-
affin to all parts of the interior,

SQUARE COINS TO REPLACE
ROUND

Square-shaped halfpenny pieces are be-
img minted in Australia to replace round
ones. They pack more securely in boxes
for shipping and, in cutting them from the
large metal csheets, less material is left over
than with those of the usual shape so that
smaller gquantities of metal have to he
zent back for remelting. Corners are left
rounded so they will not tear the clothing.

PLOW LIKE SHIP'S PROPELLER CUTS FARM COSTS

Mowing and pulverizing the soil are
idone in one operation by a rotary attach-
ment for a tractor invented by a western
ranchman. Two “rosettes,” each fAtted
with twenty stout steel blades, are so ad-
justed that they cut into the earth with
little dificulty and the whirling action
“heats” the clods into fine texture. leaving
the soil ready for the drill or planter. The

blades chop up cornstalks, weeds and
other refuse. preparing a strip fourteen
inches wide without leaving a furrow, The
inventor ¢laims the device saves half the
labor in preparing the ground for seeding,
as it does the work of plow, pulverizer, har-
row and drag. Tests are said to have
shown that it requires about the same
amount of power as an ordinary plow,

FPreparing & Corn Field for Planting with “Propeller” Plow; Rotating Blades, Detailed at Right, Cut up the

i e

Stalks, Pulverize and Hasrow the Soil in One Operation



Behind the “Blg Top” of the Modern Circus

and Stake Drivers Are Replaced by Gasoline

Canvas “Hogs”

Motors, and Flares by Electricity

ROM five horse-drawn wagons trailing

along the highway, just a little more
than a hundred vears ago, the circus of to-
day has developed into one of the me-
chanical marvels of modern civilization,

In the early davs 1t was simply a caze of
driving each night to the next exhibition
pomnt. Ahead of the show traveled a man
in a buggy who posted small advertise-
ments about the countryside,. Now, how-
ever, the modern circus advance crew con-
sists of approximately a hundred men and
three special railroad coaches. And, in
place of the vouth of old, lining the coun-
try road for their fArst glimpse of the
wagons, the present generi-
i erowi the ralroad
vards, arriving with the
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forever. this opportunity. All the work
1= done by machinery. Probably the first
rreat advance in the circus world was
made when the wagons were abandoned
and railroads substituted as a means of
transportation. Todavy the circus travels
some 12.3M) miles during its 175 days’
season, or half way around the world,
More recent developments came during
the last five vears. Before that time the

dawn. Yet, despite their early rising. the
cireus 15 generally half unloaded, for trae-
tors speed the wagons and carved capes
to the exhibition grounds, betore curnous
eves have an opportunity to peek in at
the barred windows.

The strides between the original circus
and the modern one have heen tremen-
dous, Fifty and sixtv vears ago. ves,
cven five years ago. when the small boy
arose early, he did so with the correct
idea that he would be put to work either
watering the elephants, or helping erect
the tents, and, for his services, see the
wonder gratis. His efforte were welcome,
He was. in faet, depended upon to help
get the tents in the air. Today mechanical
labor-saving appliances have banished,

tented shows lagged behind in the adop-
tion of lahor-saving devices. There would
alwavs be plenty of cheap labor to erect
the “big tops” argued the owners. Then
came the war, For the first time, it became
hard to obtain men. and engineers and in-
ventors were called in to design labor-sav-
ing mechanical devices. Thus today, in=
stead of the gangs of sledge-hammer
equipped men, singing and driving the
“hig-top” stakes, there 15 onlv a mtniatire
pile driver, the put-put of a gasoline engine
replacing the tap of the sledges. The
whole 15 built compactly on a sturdy

Gl
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wagon, and
pulled hv a
team of horses.
Where formerly
a gang of ten
inien, it -the hest,
could only drive
a stake in a min-
ute and a3 hali,
t his machine
puts down three +:
g ominute,  Aond

it 13 the same
vath all maodlern
Circus equip-
ment. W hen the
lieavy wagons
roll from their
places on the fat
cars, specially
built tractors
pick up strings

of from three to
g1% and make off
for the
erouiils. l
|l.|'_:'.:'|.:.-'|' :1-.:I'-~l'~-I

=l for

parade purpsses, are
!I.'l-‘., tiystend] ol Hl of YOEe, 1|.|_‘.||'.'|_: LA R IR E

CiFCI=
h e

oy
havime their hireak-

m teatns of from =% to twenty., The same
occurrence happens at might, Five or six
tractors easily i a nundred head of
horses, aml o the work many times more
spreeeclily 'len, the conk-hotse.
resorted to mechanies, [t minkes far more
speeid, and prepares more appetizing meals,
Oy e Warail 15 o l|-!-l'|-.L'_'. =g Bioiler,
|'|1 iromt of which e _*_;1-|'.|"':||!_'.' severil
Midassive SUHTL[A kettles. The wapon is |:-|:||;'1-r'|
when the circus arrives, and the
fired up. It furnishes steam to run dish-
washing machines, steam-tables, the soup
Kettles, and the massive coffee urns. In
supplying light for the tanbark rings, elec-

I'egi i i

oy, s
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tricity has replaced gasoline flares, the sys-
tem used being a marvel of compactness
and efficiency. Massive dynamos, run by
gasoline engines, are carried on wagons of
extra strength. These generators easils
supply sufficient current to light a small-
sized town. Two such plants are carried
One is idle, but in readiness, in case the
other fails. The current is earried in
rubber-encased wires, laid on the surface
of the ground. When the light plants are
moved, the sides are simply fastened up.
) and the tractors haul them awa:.
=== The massive spreads of canvas
. - that compose the

o huge tents are

- "l'l'ﬂl.'“'lri O TaatoT
driven spoaols;

mounted on
wagons. Al
night, after the

tops are lowered
s to the ground
the different <ec
tions are un-
laced, and the
:-.jj-{uﬂ—w.:l Fons,
with their
sputtering gaso-
line engines,
driven in place
There 15 no roll-
ing, or lifting
with the aid of
fifty or sixt:
men, the deal
weight of the
canvas  into i
wagon. Instezd
ET!‘.II]_T!E is f.'l.HI:E.'n;'E
to each section
of canvas, and to

[LTIE IS

Stake-Driving Machine (Top) Contrasted with 0

Hand Method (Center)., and a Portable Electrice
Lighting FPlant
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the spoois, and soon the ground
is cleared. It - doesn't matter
how wet or heavyv the canvas
may be, the engines spin the &8
spools.  All these labor-saving
devices have changed the personnel. Now
the majority of circus laborers are skilled
mechanics. With them the circus is a seri-
ous and life-time profession, and, as a
result, they are found, vear after vear,
with the same organization.

A train of from forty to eighty cars is
requred to transport the eguipment and
personnel from town to town. Belore the
advent of railroads a circus traveled as far
a5 1ts horseflesh “stood-up.” Two hun-
dred miles in a night is not at all uncom
mon for the modern circus train, hie
average “run,” however, is
about half of this distance.
"All the cars are specially
built and of steel through-

2

ot This includes the

Hat cars that carry the
wiagons and capes; the stock cars
that house the elephants, horses,
camels, and all beasts that can be
ledd by halter and hook, and the
w-;l_'r_']un;_{ coaches that are the sum
mer homes of from three to four hundred
persons.  Every comfort that science and
mechanics have devised is used on them.
Electric fans, lights, shower baths, rest-
rooms, diners, and with some circuses, small
Libraries: are part of the equipment

‘he high-salaried performers are sup-
plied with commaodious private gquarters.
Fach one is designed somewhat like a
drawing-room, but generally is consider
ably larger. lts walls are, as a rule, hung
with circus photographs, anid sometimes

Copyrlghi, Imternatiomal
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even oils, for a great
many circus people are
art connoisseurs, anil
collect  paintings and
prints, Twao diming cars
are alwavs carried. One
for the workingmen,
and the other for the
more accomplished. In
the performer’s dining
car—which the work-
men are not allowed to
enter—there 1= table and
covnter service,  Meals
CTiE |||_- |I.'-.l| ik .'|'|_'.' 1111

advent of railroads, cir-
-I.'I.]_‘-. |'I{'IZ'I!.|I‘I:| ng matier
what their rank, piled
on top of the loaded
wagons, or drove 1in
huggies from town to
town, During the night,
and trusting to the
faithful horzes to fAnd
the road, they snatched
what sleep they could.
It is no wonder that,
with this tradition still
in the mind, the circos
life is thought a hard

during the wight or day
This car seryves s

clubi-room and reiles
vous after the might per-
formance, Retore the

one. The contrary, how-
ever, is true, due to the
comforts provided by
the advancement in sci-
ence and mechanics

Elephant Being Given [u- Hnrm Ehﬂwr Bath: Equestrienne on Favorite Mounti, and Spool on Which the
op” Is Wound for Transportation on Flat Cars
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WOLVES EEING KILLED SO FAST
EXTERMINATION IS SEEN

Prairie dogs have heen exterminated
over wide areas, and the large wolves are
being so reduced in numbers that over
most, if not all, of the west their end 15
detinitely in sight. More than 4,900 wolves
have heen killed in the last vear, according
to government figures. In 1923 the money
spent for the destruction of predatory ani-
mals on state and private lands totaled
276890, while 5163000 was expended for
rodlent control. An idea of the extent of
the work carried on may be gained from
the fact that an intensive campaign insti-
tuted to eliminate the covote was pursued
over an area of more than 200,000 square
miles., It is estimated that no less than
73000 of these pests were slain as a result
of poisoning operations during the year.

LINE UP TYPEWRITER CARBONS
WITH SLOT ON MACHINE

In tvping carbon copies, the stenographer
15 assisted in the arrangement of the sheets
so that they will slip into the rollers easily
and in alinement by a slot-like attachment
fitted to the front af the machine. By
tamping the carbons in this curved groove,
the edges of the papers are moved to an
angle so that they are inserted with little
friction or hinding. The device eliminates

CABTLSw WA BECEFIE
AL st

FI:ﬂ'l'l:l." FILECeksy
—— R ALY TLIDS l'l"F-l-i
¥

Blot Attachment on Machine and Dia

ams Showing

ifference Caused in Bheets

Fosition o
any need of straightening t!n.- sheets after
1:'|'|-E"." are in the machine, and insures more
legible copies to the carbons.

Q[ Ovster culture represents the most valu-
able fishery in the United States, the yield
in 1920 being valued at $13,000,000,
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COST OF BRICK IS SMALL PART
OF BUILDING EXPENSE

Analyvsis of the cost of buildings shows
that frequently brick itself represents only
8.3 per cent of the total expense when
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Tatulation of Costs of Materials and Kinds of Work
in Constructing a Brick Bullding

overhead, profits and engineers’ fees are
included, and 11.25 per cent when only
materials and labor are used as the basis
for figuring. These percentages will vary
in different localities but, according to a
I.'I.'I"gi: Il.l]l]l":l'iﬁ.'l! -I:ﬂl]'l:p:l!'l.:l.'. thl,‘.':r rl"."'ljf'lf.'-il‘."nt
tvpical costs, Under modern conditions,
the labor bill approximates 27.5 per cent
of the total expense when work and mate-
rials only are figured, millwork 13.2 per
cent, and lumber 20.5 per cent. When the
vilue of the furniture or the stock is added
to other costs, the EXpErse of the brick i
the "all brick” structure 15 neghgble.

MONKEY'S BITES TEST MONEY

Owing to the spread of counterfeit coins
in Siam, monkeys are being employed in
the banks to test the spurious currency, it
14 t'|:|:|4.:||‘lE1|. Installed hehind the counters,
the monkeys test the coins between their
teeth. If good, no marks are left on the
metal, and the coins are thrown into a hox
at the amimal's side.  Should the coins he
had, the metal hears visihle marks amd is
thrown on the floor, later to be swept up
and destroved.
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BRAKES ON RAIL-COACH DOORS
HELFP PREVENT ACCIDENTS

To prevent slamming, brakes have been
fitted on the sliding doors of the suburban

Releasing Door Brakes by Turning Handle to One Side
te Permit Easy Entrance

cars on a western railway. By turning the
top of the handle in either direction the
brakes are released when the door 15 shut
and it shdes back easilv, The device de-
creases the likelihood of accidents and in-
juries to the fingers, halds the door se-
curcly 1n place, eliminates unnecessary
noise, and saves the glass.

LAUNDRY BAG EASILY EMPTIED
BY SLIDE RING IN BOTTOM

Pulling a shde ring at the hottom of a
laundry bag allows all the contents to fall
into a tub or basket. The top is completely
sewed over an ordinary coat hanger with
the hook protruding through an evelet so

Clothes
Fall Dut By
Pulling Chain

Lavndry Bag Fitted to Coat Hanger: Diagram Ilus.
trating Meothed of Filllng and Empiying
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that the bag may be hung up and held at
its full width at all times. An opening near
the top eliminates the necessity of pulling
apart a gathering string when AOlling.

TREE ANTS ENSLAVE SPIDERS
TO SPIN WEBS FOR THEM

Green tree ants, which make slaves of a
certain variety of spiders and force them
to spin webhs with which leaves are bound
together for their nests, are said to have
been found in Queensland. On a recem
trip through the region, Capt. G. H. Wil-
kins, of the British museum, collected
some of this species to make further study
of their habits,

AUTO WHEEL ABSORBS SHOCKS
AND CUTS UPKEEP COST

Through the application of a principle
of indirect suspension for the axle and
every ounce of weight it carries, a wheel
for automohile
vehicles has been
patented which ab-
sorbs shocks and
smooths out the
roughest roads.
While it 15 struc-
turally devoid of
any resiliency
whatever, it pro-
vidles a  resilient
bearing at the hub
that is said to elim-

i ni 't [ un BIITII 'I'IE
weight, A tre-
m E111|.HIJF. il1 Crease

= e — )

in tire mileage, a

decrease in upkeep costs, longer life and
ereater enulurance are said to be some of
the advantages gained by the usze of the
wheels either on cars or trucks.

HANDLING OF RADIUM IS FOUND
TO CHANGE BLOOD PRESSURE

Workers who handle radiom in the
U'nited States burean of stamdards and in
other places where it is prepared for med-
1eal and scientifie use frequently sufier low
Wood pressure, as a result of the radiations
that permeate the skin amd tissues. An
cighteen months’ study of the physical ei-
fects upon the workers has resulted
recommendations that such emploves work
only five days each week, take at least
thirty davs’ vacation each year in two-week
periods at six-montl intervals,
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Rubber “Actors” Lend Realism to Movies

Comic, Educational and Scientific Pictures Are Worked Out on
Miniature Stage with Animated Figures

Y means of a series of ingenious inven-

tions and most painstaking study of
anatomy and sculpture, a Los Angeles pro-
ducer has created a tyvpe of animated mini-
ature figures which opens up most inter-
esting fields in the realm of educational
and scientific motion pictures.

As in the case of the use of all miniature
higures, the process of making motion pic-
tures of this inventor's figures is a lahori-
ous one, each exposure on the film neces-
sitating a re-posing of the “actors.,” In
producing 00 feet azs much as four months
13 required to set up the various scenes and
make the hundreds of poses. The work 11
not unlike that of the maker of animated
cartoons who has to make a new sketch
for each exposure in the film.

The special features which characterize
Mr. Roop’s work in this line and which
overcome the serious limitations which
have existed heretofore, include the use of
a special rubber composition, with a flex-
thle steel framework or skeleton. The
figures are first made in clay and from
them molds are made, from which in turn

are ciast the final products, equipped with
the steel skeletons, This composition will
hold its shape indefinitely and vet is suffi-
ciently pliable and rubberlike to permit the
“director” to give the hgure any desired
pose, The skeletons, being approximately
correct from an anatomical point of view,
the various poses of the human and ani-
mal figures become extraordinarily lifelike.
Heretofore the use of miniatures has heen
confined to a few attempts at emploving
dolls. Lacking Aexibility and the ability to
be molded, the movements are stiff and
their range of action marked hy verv de-
cided Iimtations., On the other hand, the
new mimatures walk with an amazing
naturalness, lifting their feet from the
ground in a manner which contrasts mark-
edly with the “drag” of animated dolls,
The advantages of the fexible manikins
and animals go even farther. marked
changes in facial expressions being pos-
sihle. A jungle lion actually acts out his
roar with a mouth that opens wider and
wider, while his eves hulge fiercely and his
mane stands erect. The changing facial
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expression is
made even more
natural by the
use of movahle
eves, a feature
on which a pat-
ent has been
sought. The
eves need are of
glass and are
set in sockets in
such a way that
by inserting a
pencil or other
instrument in
the hole corre-
sponding to the
puml, their po-
sition can he
changed as de-
sired.  Maovable
lids are provided
also, which add
to the realistic

comics. There
15 a realism
about actual
photos of
these skilliully
designed figures
and the stape
furnished with
the minutest
care, which
heightens the
enjoyment for
both juvenile
and adult spec-
tators. Bur
while comics of-
fer an impor-
tant and allur-
ing field for use
of these lifelike
miniatures,
there is an
equally  attrac-
tive field in

effect. In con-
junction with
the use of these figures is the special stage.
It s equipped with numerous overhead
wires running in various directions. The
figures of the actors are suspended from
these in most instances by invisible
threads. This rather complicated over-
head construction is invaluable to proper
spacing of moving figures, thus assuring
the accurate registerofthe actor's motions.

The accompanving photographs illus-
trate, in part, the wonderful possibilities
which these fgures offer in producing

teaching natural
history., As
these figures are designed to be anatom:-
cally correct, the creator being an expen-
enced hunter as well as sculptor, 1t is pos-
sible to plan actions and show scenes in
jungles and wildernesses which could not
be produced from real lite without the ex-
penditure of hundred of times the amount
mvolved in these prmlu:tlunﬁ., while caged
or trained wild animals could not he made
to do the things these miniatures do, un-
der any circumstances, presenting scenes
which the simplest child can comprehend.

a8
:._I"
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Moving Modes of Rubber and Seeel on Miniatar: Stage
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ELECTRIC-OPERATED CUPS OIL
AUTO AT TOUCH OF BUTTON

Oiling an automobile chassis at the
touch of a button on the instrument board
iz possible with cups that contain a small
piston, ot ejector, worked by current from
the batterv. A measured quantity of ol
is forced into the spring shackles and bear-
ings every time the button is pressed.
About sixty charges of oil, sufficient for
5,000 miles of travel, are contained in each
cup. Only a single wire is used to connect
them with the switch.

INSTANT LIGHT, RED OR WHITE,
GIVEN BY SAFETY LANTERN

Giving either red or white light at the
touch of a button, a safety electric lantern
as been invented that will burn for sev-
entv-five hours., A red sleeve covers the
two bulbs with which it is equipped, so
that the color of the rays may be instantly
changed. There also is a hracket attach-
ment and a reflector for use when a wall
lamp or a searchlight is needed. The light
is focused in any position by turning the
handle, thus aiding in making emergency
automohile repairs at night. Life of the
batteries is prolonged by the double bulbs,
which may be vsed separately or together.
The lantern weighs less than three pounds

Adjustable Electric Lantern Used as a Danger Signal,
Eracket Lamp or Searchlight

and is said to be valuahle in railroad work
or in places where there is danger of fire.

g Fabrice woven from a mixture of silk
and thistle down are well known in China.
The mixture is so carefully compounded
that often even experts are deceived by the
finiished 1-r:}duct.

GHD

SPRAYS OF WATe.. N WASHER
CLEAN DISHES QUICKLY

Swirling jets of hot water forcibly strik-
ing from various angles in a barrel-shaped

Trdy of Dishes Thoroughly Washed in Machine: Inset
Ilustraves Action of the Water

washer, cleanse and rinse soiled dishes
thoroughly in a few moments amd leave
no stains or marks, Soap is supplied from a
special container when the hose is attached
to the faucet. The washer has no moving
parts and is portable. Its height makes
stooping or bending unnecessary, Con-
structed of durable materials, it is designed
to operate elficiently from the flow of an
ardinary kitchen faucet. Because of the
constant current of hot water, it is seli-
cleaniner, thus eliminating further L:I'.lp|E:|.3-
ant work when the dishes are done.

SOLDERLESS LINK FOR WIRES
IS LOCKED WITH NUT
Eliminating all the labor of soidering, a

connection is being muade for electrical
wires that locks in place with a nut and

holt. It is made .

of brass and is

curved so that the
sides act as a
spring, firmly
clamping the wires.
Neither vibration .
nor pulling can loosen it once in pasition,
it is said. The device is specially tor auto-
mobile mechanics and telephone linemen.
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ELECTRIC RANGE LIKE CABINET
COOKS FOR WHOLE FAMILY

Suitable -for baking, roasting, broiling,
boiling and all kinds of ordinary cooking,
a compact electric range, designed espe-

Cabinet
Coaker that
Koagsts and
Boils. Opened to
Show Compariments

cially for apartments and cottages where
space 15 limited, has been placed on the
market. It iz heated on all four sides at
onee by eurrent from the ardinary light-
ing circuit and is 50 heavily insulated with
soapstone that it acts as a fireless cooker,
completing baking and roasting operations
after the electricity has been disconnected.
An aluminum grid which sets on top, a
brotler and oven heated by separate plugs,
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may be operated together or separately
and aliicooking for an average family i
quickly and thoroughly done. The stove
takes up but little room and is large
enough to roast a 13-pound turkey.

SNAILS YIELD GLUE FOR CHINA

Natural glue, or snail adhesive, is heing
used by an English expert in the repair of
vialuable antique china. The substance i«
found secreted at the extremity of the
bodies of many of the larger specimens oi
common garden snail. It is preserved in
airtight phials, or the snails may be kept in
captivity and the glue used while fresh.

CORK PULLER HAS TWO PRONGS
AND ACTS LIKE PINCHERS

Corks are removed easily from hottles
of different sizes with a cork puller
fashioned from a short length of sioel wire,
The ends are
tapered into sharp
points and the
wire is twisted to
form a convenient
handle for turning.
By bending the
prongs in or out,
they are made to
fit large or small
corks and are so
sharp that they
slip in easily and
there 1is little
danger of pushing
the stopper inside
the bottle. Additional grip 15 obtained
when the sides of the handle are pinched
together like a pair of tongs.

CIGARETTES MADE WITH TUBE SET IN POUCH

Cigarettes may be made even in a gale
of wind by anyone with a pouch with a
sliding tube that Alls without waste the
papers wrapped around it. The tobaceo

is tightly packed by a plunger. A side

{nncket is provided to hold the papers.
.ined with rubber, the pouch also may be
used to fill a pipe in the ordinary wav.

Forming a Cigarette with the Sliding Tube Set into a Tobaeco Pouch which Also May Be Used in the Ordinary
Way 1o Fill a Pipe
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Maolten Slag Flushed {rom the Cinder Notch of Blast Furhace
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Steel Master_Pﬂints Out Road to Success

“There Is Little that the Human Mind Can Conceive that Is Not
Possible of Accomplishment,” Declares Charles M. Schwab

By CHARLES M. SCHWAR

""0"[ Y idea of the successiul life 15 the man
i who has accomplished the objects for
which he set out, doing something that is
worthy of a real American man.

Money 15 often a matter of chance or
good fortune, and is not the mark of a
successtul hte. It 15 not the thing that
brings a throb of pleasure or a thrill into
my life. And I would not pose as a suc-
cesstul man if that were to be the measure,
lut when I look about me and see the
multitude of friends that I have after forty
vears of busi-
ness association
with mien, when
| see the great
lines of smok-
ing stacks and
blazing fur-
naces that have
come into be-
ing hecause of
my interests

5, e,
e

£

and activity in 2
life, and when I #
see a work that 2

[ set out to do 2
successfully ac- =
complished and = |
meeting the ap- =
proval of my &
iellow men, ...

then a real

. s Bessemer Converter Ejectin
thrill comes n- '

Saarks and Flames of

%

to my heart and [ feel that I have done
something worth while, The captains of
industry do not keep on working for the
sake of making money, but for the love of
completing a job successfully, One of the
dearest friends that 1 ever had in hfe,
Andrew Carnegie, used to say to me when
| went to him with my balance sheet and
showed him how many hundred thousand
dollars we had made that month or vear,
“That’s interesting, but show me vour cost
sheet.”” That is the mark of successful
manuiacturing,
Ihow econom-
ically and how
well you do a
thing, not how
much money
vou make in the
doing of it. So
his mark—and
he was a wise
man—his mark
of sucecessful in-
dustry 15 m
mark of a suc-
cessful life.  Set
out with some
definite purpose
in Life aml ac-
complish that
purpose. There
15 little that the
human mind

Millicns of Red and White
afer, Drange and Blue



can conceive that
is= ot possible of
accomplishment.
The thing to do 1s
to make up your
mand what yvou are
roing to drive tor,
and let nmothine
stand m the
of its ultimate ac-
complishment
MNow, m my
experience in husi-
ness life and as
soclation with
men, there are
some fundamential
things that nast

WL

LRSS

nat be overlooked., 11 1

were asked to sav the

most  important  things

that lead to a successiul hife, T should say
that. first of all, was integrity—unimpeach-
able integrrity. No man cin ever o any
thing of any great valove in life, and have
the conhdence and approvil of his fellow
e or be sueeesstal in s ondertakines
with ether business men, if he doesn’t have
1 reputation of heing a man of honor

;-|_'|-| 1L E&FTIRY

".".'|'| 1 | lifs=l & ::'!n_'n' |!II_' ||||-.'_'|;_--- '.'.-'-I'!-l
i RS ATie LUatedd Sintes was |l!'lll.!‘:l-.'ili'_:
DTl e n !| :--'l Tuks af --!|l'i e YD S 10w
wee produce Bty million.  Never wis the
opportdinty amd the rewsaril so great as i
HLA AT Fhe liardest strupete of all is 1o be

:‘llllil_‘llilllﬂ 1i||.i-|'_'l'l.‘ll|. LECran 'r'-.'ll:.ill 1.]”: HVETALE
man 1s. | don’t believe in “super-men.”
for the world is full of capable men, but
it's the fellow with determination that wins
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out. Het on the Unmited States if you must
bet at all, for any good enterprise in this
country 15 worth more than six or seven
per cent. Fut your all into any business
which depends for its success on YOur own
brains and determination to win. Be not
feariul in borrowing money; I have hor-
rowed more money than any other man in
the United States and on less collateral.
Any man who goes into anything in life
and does it better than the average will
have a successful life. If he does it worse
than the average his life will not be suc-
cessful, And no business can exist in
wiich stuccess cannot be won on that hasis
Another important thing is loyvalty.
Wihat measure of stceess | may have waon
in hife 1 attribute to the
loyalty I had for a dear
old friend whao
was my hrst steel
master, Captain
Bill Jones. He was
a great mechanic,
just a natural
genius at mechan
rcal things. No
education at all
He knew nothing
of Etiﬁi:tecring of
chemistry or the
sciences. Now,
having been

Molten Metal Flowing inta Ingot Mold

{Tao):
Puddler Remowing Pasty Ball of Irom {rom I:rli":l'ulrr
nace { Center), and Qpen Hearth Pouring inte Ladie

—— — —————



POPULAR MECHANICS

thrown in, fortunately, with him, I made
up my mind that I could be very useful to
that man by learning things that he could
not learn, and above all, by being loyal to
him and never letting the world know that
the things for which he received credit
were not his own creation.

The man that will selfzshly stand alone
and proclaim that he is the man who has
done these things never 15 the man who
really did them. My own experience is
that there 1s no real effort in life that i3
not done better
under encour-
agement  anid
approval of our
iellow men. A
man goes along
then with
rreater confi-
dence. Marshal &
Foch, the great &
commander,
once said to
me: “This great
military staff is
like an orches- 2
tra, and each
one fills his £
place. Each is
equally impor-
tant in the
functioning of =
the whole. I =
the baton 15 1n
my hands it is
fI'IErl.','I:l.' a matter
of chance, but =
we shall see to
it that each
man inn this staff
gets recogni-
tion for that which is due.,” You never
heard a great man sav. "1 did this,” or |
will do that.,” In the management of my
great enterprise I have vet to And fault
with any man. 1f a man is such that you
st fimed faule with hom to et the hest out
of him, he is not a man to be desired in an
organization. Show me the man that will
do his best under approval, and 1 will show
vou the man that haz within him the ele-
ments for successful poing ahead,

There are other things in life than mere
work, 1 believe an appreciation of the
finer things in life, the learning to know
the beauties of literature and art and mu-
sie, will help any man in his career. A
man to carry on a successful business must
!11'11"3 il:ll.'l;ﬁﬂ:ttil:m. He must see things as
I a vision, a dream of the whaole thing.
A man can cultivate this faculty only by
an anpreciation of the finer things in life.

e
£
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Another great point 15 to concentrate and
think upon the problem in mind until a
satisfactory conclusion is reached, and
then finally go ahead. If von have made a
mistake, all right. Never find fault with a
man because he has made a mistake. It is
only a fool that makes the same mistake
the second time. 1 tell a story of my own
experience with Mr. Carnegie, as showing
what this might mean.

As chiel engineer of the waorks, I had
just built o converting mill. [ went to him
and said to
him: "If vyou
will pive me the
money to huld
this mill I can
save 3 cents a
ol 4 1 I 0 f
course, he pro-
vided the
money, and the
mill was built.
He came out to
see it. | walked
around with
him. He saw
the look of dis-
appointment in
my face and
saitl ;. “Charlie,
there is some-
thing wrong
here. What is
it ™ I =aid: “It
iz exactly what
I told vou, and
it 15 better than
[ told vou. We
SIAVEe maore Il'l.'ll'l

sard, DBut [

Cagriesy, Iron Trade Revieo
Bioom of Glowing Metal Being Fed iate Puddling Raolls
Uezed in Converting It into Hails I

don't mind say-
ing that if 1 had 1o do the whole thing

over again I would do it so and so, I made
a mistake in that particular.! He said:

“Can you change it ¥ 1 said: “No." He
said : “What does it mean?’ T szaid: “It
means tearing it down and doing it over
again.” He saild: “Go ahead and do it
Don’t make the same mistake a second
time.” Do vou suppose, if he had been a
fault-Anding man, 1 ever would have told
lim? Not atall. He brought out the best
i mee. When that anll was torn down and
a second took ite place it was as great a
suecess over the first as the Arst bad heen
over the old one.

In our works at Bethlehem and San
Francisco, and all over the United States, 1
adopted this system: [ pay the managers
practically no salary. 1 make them part-
ners in the husiness, only 1T don’t let them
share in the efforts of any other man. For
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example, if a man is manager of a hlast-
furnace department he makes a profit out
of the successiul conduct of his department,
but I don't allow him tg share in the pros-

perity of some other
able man in some
dther department of
the establishment.
I give him a per-
centage of what he
saves or makes in
the department im-
mediately under his
own control and
management. For
example, if it takes
a dollar a ton to
make pig iron, and
it takes him a dol-
lar a ton to make
pig iron, I say to
him: “Well, vou
are no hetter than
the averagpe mana-
Fer the country
over; therefore you
are entitled to only
the usual wages.
But if vou can make
pig iron at ninety
cents a ton you are
entitled to share
with me in a large
part of the profits,
And if you make it
for forty cents or
lifty cents a ton vou
share to a very large
degree.” Therefore,

Hot Mill Crews Roughing Down the Bars of Metal

.{_.‘E[.";RL[-:R- M. SCHWAB

EDRN in 1862, as a boy, Mr. Bchwab drove a
atage near his home in Pennsylvania.

Then he entered a steel mill as a stake-driver
in the engineering corps.

At the age of tweniy-five years, be hecame
superintendent of the Homestead Steel Works.

His ahbility brought him rapid promotion asd
he was made president of the Carnegic Steel
Company and laer head of the United States
Stee]l Corporation.

When he resigned in 1903, he turned his
attention to shipbullding and obtained control
of the Bethlehem Steel Corporation.

During the war he was director-general of
the shipbuilding board of the Emergency Fleet
Corporation.,

I don’t care how much a man earns. The
more he earns the better I like him. And
I pay in what I call bonuses to the varions
superintendents and managers of the dil-

ferent estahlish-
metits maore money
for their success-
ful management
than 1 pay the
stockholders in divi-
dends. The worst
thing that can hap-
pen to a man 15 0
start life with m-
fluence. He has got
to do twice as well
as the fellow that
starts upon his own
merits, because. al-
ter all, it depends on
the general opinion
of all those around
you as to how com-
petent and success-
ful you are anlf
when everh

savs that you dl.'l
well because of the
influence back of
vou, then you hav
got to do twice a3
well as otherwise
Opportanities muost
come naturally, and
the only way that
they can come ni
turally is to give
yvour whole heart 1@
what vou undertake
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FARM FOR MOOSE IN ALASKA
TO PREVENT EXTINCTION

An attempt to prevent the extinction ofi
moose whose numbers are rapidly de-
creasing, due to the ravages of rabbits that
eat the birch bark on which the larger
animals feed and to the activities of
hunters, is being made by starting a moose
farm near Anchorage, Alaska. [t has heen
r]is::m ered that the animals thme on hay,
grain and grazing grass, and it is believ el
that they can be given regu]ﬂtmn cattle
feed in case the natural supply is depleted,

CIGARETTE HOLDER HAS SPACE
FOR ASHES AND MATCHES

For home and office use and for the con-
vemence of the motorist, an attractive
holder with spaces for a package of cig-
arettes. a box of matches and an ash re-
ceptacle is being made. When the lid is
raised, the “smokes” are lifted up within
easv reach, The striking surface of the
original mateh box is exposed through a
slot in the sidle of the compartment. A
notch on tap of the case holds the lighted
cigar or cigarette directly over the ash
holder which may be removed and emptied
by turning a small knob. For attachment
inside the automobile, lugs are provided to
screw to the En-=trnmenl board, This style

also has zpace for a !HI]'.‘."'lj.__-E and gasoline

"Smaoke Hoex" in Automobile,
and Upen to Show Contents

record book, The cases are made of pol-
ished metal and are covered with leather.

————

f[Consumption of electricity has praec-
tically trebled in the United States since
1912, according to a government report,
In 1922, 45,307 536711 kilowatt-hours were
used as compared to 17621808893 kilo-
watt-hours in 1912,
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OXYGEN MASK TO AID AVIATORS
SEEKING ALTITUDE RECORDS

To aid aviators n altitude flights six
and seven miles above the earth’s surface,

Copyrigkt, Kepstine View (a

Crxygen A.p atirg Designed 1o Ald Aviators in Altitude
Flights Miles above the Earth's Surface

an OXYgen ma sk has beendevised to combat
the rarefied air found at such heights. The
usual method has been to carry a tank of
oxvgen in the plane, the pilot drawing it
from a tube held in his mouth. Several
vears ago this method resulted in an al-
muost fatal accident, the aviator losing con-
sciousness when the tube accidentally
dropped. DBut, after falling more than five
miles, he partially recovered.

WATER 18§ SOFTENED FOR HOME
BY PASSING THROUGH TANK

For softening water for household use
a tank is being made that 15 connected
directly to the supply line in such a way
that the liquid passes through a mineral
bed under pressure and thence direct to
the faucets, Its use is advised in localities
where the water 15 of ten gramms or more
hardness. In the kitchen, soit water is
hest for «drinking and for other purposes.
It requires less time to bake and cook fruits
and vegetables, and helps retain the natural
flavar. It also helps in washing dishes,
keeps the hands soft and saves soap. With
it in the laundry, strong cleaning com-
I][]-lil]'l:l?i- are not !'I.El:t[l:l[-
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WALLPAPER LAID STRAIGHT
WITH ROLLER HANGER

To aid in hanging wa[]papr-_*r. a machine
has been designed that lavs the material

Ru’l:r H:|.11.i."r that Baves Time and Paste and Enables
allpaper to Be Laid Seraight

on the surface directly from the roll, which
can bhe fastened into the frame. It is said
to save much time, as the paste is first ap-
plied to the wall instead of to the paper,
and the sheet can be hung straight with
less difficulty than where the old method.is
used. Light in weight, the device can bhe
manipulated with one hand, leaving the
other free to assist in smoothing the paper.
It has a grip that can be held firmly, so
any degree of pressure necessary may he
put upon it, Great decrease in lahor re-
quirements and prevention of waste due
to tearing of wallpaper on the pasting
board are claimed for the apparatus,

GAS ENGINE IN ROAD ROLLER
GIVES BETTER EALANCE

Slung inside the ]'Lr,f_fe roller of a mad
rrader, the gas engine that pru]u.]b. it is
protected from the weather, 1= easy to
reach, and gives better halance, and its

Powerful Foad Raoller Fun by Gas Engine Slung Inside
Crushing Wheel

weight is applied where it will be of the
most use. Fuel is carried in a storage tank
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at the front. The roller is easily guided
by a smaller rear wheel steered from the
driver's seat. It has a speed of five or six
miles an hour in forward or reverse, and
is fourteen feet long and four and a hali
feet wide. Engine and steering gear are
easily managed by one man, the task of
stoking is eliminated, and in residence dis-
tricts, persons are spared the unpleasant-
ness of breathing elouds of smoke made hy
the ordinary steam roller.

TURN OF KNOB TELLS INTEREST
DUE AT A GLANCE

To compute accurately and quickly the
amount of interest due on loans. a con-
venient registering device, which shows at
a glance the exact number of dayvs between
anyv two dates, has been adapted to use in
banks and financial offices. Revolving cyl-
inders, turned by knobs at the sides, show
in large figures the number of expired and
unexpired dayvs between the time of the
loan and its maturity, and register them on
an indicator in front. Only a few twists
of the fingers are needed to set the cyl-

Interest Register that Shows Days Between Dates and
Amounts Due by Turning Knobs

inders, thus saving time usually required
in searching through printed interest
tables. The instrument also reduces errors.

MILLIONS OF MILES OF TWINE
TIE ANNUAL WHEAT CROP

To tie the bundles of an average wheat
crop in Canada, it takes approximately
TOL 000,000 pounds of binder twine, accord-
ing to recent estimates and nearly 150-
(000 pounds were required for the 1923
crop. At the standard weight of the ma-
terial, this would make a single cord more
than 142,000,000 miles long. Most of the
supply is imported from the United States
and Great Britain, the value of the amount
irom the former country being nearly
S5,000,000 for the fiscal vear ending with
March 31, 1923,
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OUTSIDE ADVICE REDUCES COST
OF HUGE SKYSCRAPER

By gathering the suggestions of a
number of men trained in the management
of office-building properties, owners of a
32-story skyscraper in Chicago are report-
el to have saved $250,000 in construction
costs and added many desirable features to
the structure. After the architect’s plans
were pronounced “100 per cent perfect”
and all details had been checked many
times, the rentable area of the huge struc-
ture was increased and other improvements
made through submitting the blueprints
to a conference of those who had actual
knowledge of the perplexities of managing
modern offices to get the best results.

CORD FASTENER FOR MAIL BAGS
HAS NEVER-SLIP GRIP

Tao prevent the slippage of cords about
mail bags, a fastener has bheen designed,
by a postoffice employe, that operates with
a lever. The clamp is simple in operation
and does not injure the cords, an im-
portant consideration when it is known
that the postal service uses about ten mil-
lion mail bags a vear and that the cord to

H:.i!aﬂ:.g' Fastener that ':Il:rn]:l. Cards Securely at
Touch of Lever without Injuring Them

bind them up is an important item of an-
nual expense. A cash award of 3500 was
given to the inventor.

WHY CIRCUS USES GRAY HORSES

Horses used in equestrian acts by cir-
cuses are nearly alwavs white or grav—so
that the spectators cannot see the pow-
dered resin on their backs. put there to
keep the performers from slipping.

MECHANICS
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HIGHWAY FENCE OF WIRE LINKS
TO PREVENT ACCIDENTS

Wire net strung between postz to form
a guard at dangerous curves in highways,
15 being tested by engineers in attempts to

White Wire-Fence Guard at Dangerous Curve to

Protect Motorists and Their Cars

solve the problem of adequate protection
for motorists. A fast-moving car would,
on impact with the wooden rails now used,
lunge on through or come to a dead stop.
n either case the car would be wreckeil
and the oceupants frequently injured. The
wire netting is said to be so strong that
automobiles cannot break through it and
the interlocking meshes form a spring
screen that eases the shock of a collhision
and brings the car to an easier stop. The
wire is galvanized to prevent rust and is
painted white to make 1t visible at nmight.

GUAED ON PARING-ENIFE BLADE
PROTECTS THE FINGERS

Fitted with a saddle-chaped guard to pre-
vent the finger from slipping out of plice,
and to give a better grip on the handle, a
safety paring knife
has been designed,
The protector is
fixed firmly at the
base of the blade
and is shaped to
fit the curve of the
finger in cutting,
It is rounded so
that blisters and
callouses are pre-
vented, and the front end of it s turned up
to keep the finger from slipping oft. ¥With
this attached, the sharp side of the knife
is always easily identifed and danger of
cutting the hands is eliminated.

™
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MAIL PICKED UP IN FLIGHT
BY HOOK FROM PLANE

Mail is being picked up by British air-
planes during flight in Mesopotarma., The
pilot’s attention is attracted by a signaling
device used during the war and consisting
of pieces of cloth spread on the ground
and moved in shutter fashion. The mes-
sage is attached to a line tied to the tops
of two poles about six feet high. The oh-
server picks up the line by means of a hook
dangled from the eraft and the message is
delivered as directed.

CLOTHING OF OLD NEWSPAFPERS
PRIZED BY CHINESE

O1d newspapers skilliully cut and as-
sembled into wearing apparel serve many
natives of China as protection against cold.
Since the effects of frost do not penetrate
the material easily, it is said that such cov-
erings, when worn next to the body, guard
the owner from sudden chills. Preference
i5 Fiven to news-sheets with a pood finish
and thousands of tons of cast-off news-
papers are shipped into the country each
year for this purpose.

SOLDIER BUILDS MODEL AUTO
DURING HIS SPARE TIME

ﬂperatﬂl l:llv a storage hattery, a minia-
ture automobile, perfect in every detail, has
been built by a soldier during his spare
time. It has a speed of from six to twenty-

Miniature Automobile Driven by a Storage Battery and
Built by Scldier During Spare Tlme

five miles an hour with three speeds for-
ward and one reverse, In appearance it
resembles the larger motor cars.

MECHANICS 709

LIGHT OF HUNDRED THOUSAND
CANDLES RIVALED BY BULB

) For use in motion-picture production, a
piant electric lamp has been made, the
light of which is estimated at 100,000 can-

Gigantic Elecitic Light Contrasted with the Osdinary
Lamp and a Tiny One Made for Physictans

dlepower. Its current consumption is
about 30,000 watts as contrasted with the
hity required hy the ordinary hight used 1n
the home., Omnly about a hundred of these
liige bulbs have been manufactured.

HOW DEADLY MOSQUITO WORKS
IN SPREADING FEVER

Details of the life of the only species of -
mosquito which has heen shown to trans-
mit vellow fever have been bared by a gov-
ernment scientist. It is a small form, well
known in the tropics and is strikingly
marked. Itz long association with man i1s
shown by many of its habits, The insect
approaches stealthily from behind, retreats
upon the slightest alarm and usuaily at-
tacks the undersides of the hands or wrists.
[t gives no warning, whereas other mos-
nuitnes have a piping or humming note.
The pest hides wherever it can, concealing
itseli in garments, working into pockets
and under lapels of coats, and crawling
up under the clothes to bite its victim.
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Water Veil Guards Walls of Skyscraper

ONNECTED to powerful pumps, a

network of 291 sprinklers on the out-
side of the new Union Central Life Insur-
ance company's building in Cincinnati,
Ohio, has been installed to bathe the strue-
ture’s upper stories in a protecting cur-
tain of water in case of a severe fire in the
neighborhood, The sprinklers are similar
to those used in interiors, but operate only
when the pumps are started.

This installation, said to be the first of
its kind on a building of this tvpe, was
adopted largely because of the lesson
taught by a disastrous fire in Chicago, in
1922, when flames leaped an eighty-foot
street, melted windows of heavy wire glass
and devoured the contents of several upper
floors of a steel skyscraper. The hblaze
proved that a modern “fireprooi™ structure,
though amply guarded against Hames by
interior sprinklers, may not he immune
from an outside attack. The conflagration
further showed that, even if the Aames do
not actually break through, the wire-glass
windows, capable of withstanding from
1,500 to 1700 degrees Fahrenheit, radiate
sufficient heat to endanger books and
papers and other inflammable materials.

he system is divided into six units, each
placed where it will best protect the ex-
posed sides of the building. Water is sup-
phied directly from the city mains and from
storage tanks in the upper floors. Approx-
imately 5,000 linear feet of galvanized pipe,
weighing 14,000 pounds, were required to
connect the sprinklers.

T

The "feeders” are attached to the build-
ing by fasteners in holes drilled into the
exterior terra cotta. Sprinklers are turned
downward so they will drain, and are
pointed directly at the windows., In case
of danger from an outside fire, pumps are
started, control valves on the top floor
where the entire system is managed, are
opetied, and, in a short time, the upper
stories are bathed in a protecting hlm of
wiater, pouring at the rate of 2,550 gallons
a minute at fifty pounds pressure, upon the
outside of the windows.

A0 THFLOOR :
TAMK, TOO0 GAL.
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LR

MIGHT
WATCHMANS |
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FIRE ALARM
i | BOXES
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Pumps with a Capacity
of Over Two Thoosand
Gallans of Water a Min-
wte and Sprinkler Sys-
tem Instatled to Protect
Duinide of Skyscrapes
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GIANT TURBINE IS INSTALLED AT NIAGARA

Water, pouring at the rate of 3,500 cubic
feet a second on the giant turbine of the
recently  completed 70,000 - horsepower
hydroelectric unit of the Niagara Falls
power company, does work that would re-
guire FU0000 tons of coal annually if the
energy were penerated by steam. So effi-
cient is the generator, said to be the largest

required to haul the castings for the tur-
bine, the revolving elements of which
weigh approximately 300 tons. Nearly 93
per cent of the efficiency of the water is
gained through the fine adjustment of the
parts. Another similar unit is being in-
stalled and the completed project will

house units with a total rated capacity of

Diagram of 70,000-Haorsepower Hydroelectric Unit at Hll;lﬂ Falls, E-hnrwlﬂ% Arrangement of Turbine and

Generatosr, and Sire of Parts Comoared to a Human

in the world, that it uses no more water
than was required for seven 5(0-horse-
power units formerly, and vet delivers en-
ergy equivalent to that produced by four-
teen of them. Speecially designed cars were

Pl e

SAFETY X-RAY TUBE IS BUILT
LIKE AN.ELECTRIC TORCH

Shaped like an electric torch and pro-
jecting powerful X-rayvs in a focused beam,
instead of allowing them to spread in all
directions and thus endanger the patient
and the operator, a tube has been invented

iguare

454000 horsepower. Water 15 to be sup-
¥1iE{I from1 the rapids above the falls,
or this and proposed units, through a hy-
draulic pressure tunnel, thirty-two feet in
diameter and 4,300 feet long.

that is said to possess many advantages.
Even at high pressure, it can be held in the
hand without danger, it is said. The ravs
are directed exactly upon the spot that isto
be treated by a tiny Alament heated to in-
candescence by an electric current which
draws them from the tube in a finely
focused pencil-shaped beam.
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NEARLY HALF OF IRON OUTPUT
DESTROYED YEARLY BY RUST

For the last thirty-four vears, approxi-
mately 21,000,000 tons of pig iron have been
destroyed annually by rust, an amount be-
tween one-third and one- Imli of the vearly
output of the furnaces of the w arld, ac-
cording to the West of Scotland Iron and
Steel institute.  Battling  against  this
enemy, science is constantly producing
noncorrading materials and it is thought
that in time modern processes will reduce
the destruction of rust to a minimum.

GUIDE FOR EMBROIDERING FITS
ANY SEWING MACHINE

Designed so that it can be attached
quickly to any make of sewing machine, a
guuh: ior embroidering towels, w earing ap-
parel or any other article, has been made
to simplify the task and save time. It is
not necessary to change any part of the
machine, as the device slips on the “shoe”
below the needle. A V-shaped notch in

Emhlmd-:‘:}r Crride Fltl:d on Sewing-Maching “'Shoe,"
th in Position above Cloth

the attachment aids in following the pat-
tern and holds the thread in place.

MOTOR AND STEAM COMBINED
TO RUN NOVEL SHIP

Run by a combination motor and steam
engine, a novel ship is soon to undergo
tests on the Pacific coast. The lower half
of each cylinder acts az an ordinary two-
stroke Diesel motor engine for oil fuel, and
the upper half as a steam engine. the water
heing heated outside the cylinder by the
exhaust gases, This ship, the * I)uEuﬁ, has
a displacement of more than 11,000 tons,

Y13

ICE BOX FOR BOTTLED DRINKS
MAKES TEMPTING DISPLAY

For cooling bottled drinks, a unique ice
box consisting of a number of J-shaped

P'Illhlhz tp a Cool Bottle from Curved Chute in Soft-
Dirink lce Box

chutes into which bottles are placed, one
flavor for each compartment, has been
patented. Ice stored in the refrigerator
and covering the lower part of the chutes
which curve up under the storage chamber,
cools the bottles as they pass through, By
pressing down on the bottles turned upside
down in the delivery tubes, a fresh con=
tainer appears within easy reach. It is not -
necessary to open the box to get out a
bottle and the row of bottles is visible
through a glass cover,

CIGARETTE HOLDER ON RING
KEEPS FINGERS CLEAN

To prevent
staining the fin-
rers, another tvpe
iaf cigarctte haolder
has been made to
he attached to a
ring. It prevents
the burning of
table or desk tops,
as the wser does
not have to lay
aside his smoke in
order to have free
use of his hamds. When not in use, the
ring may he removed or, if leit on the
finger, it is inconspicuous,

[ Our Bureau of Information will answer
all questions regarding articles appearing
in this magazine.
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o TH. "ARMORED” COTTON IS
DEVELOPED TO FOIL
BOLL WEEVIL

OTTON with bolls so thick that they
resist the attack of the weevil has been
produced on a Georgia experimental farm,
as a result of ten vears of breeding, by
I. V. Cochran. Starting three hardy and
thick-bolled varieties of cotton, he care-
fully mixed the pollen of each flower with
that of all the others. Only the largest.
hest formed and thickest bolls were used
for seed, The lint was taken off by hand,
and the seeds again carefully selected, only
the hardiest being saved for planting.
- Each wvear the bolls became larger and
{ : ; thicker until now they are said to be able
to defv the attacks of the pest. Examina-
tion of the hurrs in the feld a few weeks
agn révealed that practically every one
haid heen peppered with holes around the
stem, hut that the cotton had been left un-
hurt, with very tew exceptions. The
thickness of the boll had defied the at-
tacks of the weevil, A few bolls near the
top of the stalks which were attacked
when very small were destroyed, or had
lost one or two locks of cotton, but these
were scarce.  Poison was applied to the
cotton while it was small, but, after the
bolls had developed, this was said te be
unnecessiary, as the thickness of their cov-
ering provided ample protection for the
cotton.  The staple pro-

duced 1s of a high quality,

! . and “pulls” abouat one and
oneé-sixteenth of an inch.
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DECREASE IN FARMS IS OFFSET
BY GAIN IN OUTFPUT

Increased production through intensified
farming and improved agricultural methods
to a large extent have offset the decrease
in farm-land area. according to recent
figures.  Although population of the
United States increased fOfteen per cent
between 1910 and 1920, farm area showed
a net gain of only nine per cent for the
period, and in many of the agricultural
states, especially east of the Mississippi,
there was a loss in the number of acres
under cultivation. Nevertheless, govern-
ment statistics show a net gain in vield per
acre for all farms in the United States in
the last twenty vears, although the new
farms were confined principally to semi-
arid regions where productivity is rela-
tivelv small, and the amount of land al-
ready under cultivation that was allowed
to revert to “unimproved conditions,” was
almost equal to the total increase in farm
area between 1910 and 1920, Economic
conditions produced by the war, the
growth of the cities and attractive wages
paid in factories and other industries are
reazons given for the comparative stagna-
tion in farm growth.

ARC LAMP ‘EDNCEELED IN HAND
MIMICS GLOW OF MATCH
To give a realistic effect of the Aare of a

match suddenly illuminating the face of a
moving-picture actor, a small electric arc

Lighting a Cigaretite with Arc-Lamp “Match” Cleverly
Concealed in Acror’s Hands

light has been made that is fitted into a
case hidden in the hand. Darkness screens
all wires and as the hands are cupped to
torm a wind shield, the apparatus cannot
he detected. The poweriul light shed by
this small are brings out the lines and shad-
nws ot the face far more effectively than
would be possible with a match.

ROCKET TO “sHOOT" THE MOON
TO TEST AIR CONDITIONS

Designed to travel at a speed of six miles
a second, a Fiant rocket has been invented
by Proi. Robert Goddard, of Clark um-

Caparight, Keysiene View Ca
Rocket Invented by University Professor to Test Un-
known Conditions of the Upper Adr Strata

versity, by means of which he intends to
investigate the unknown conditions of the
upper air strata. So poweriul 15 the pro-
jectile that it is expected by the inventor
to ride free of the earth’s attraction and
might, it is thought, even continue on to
the moon. Instruments in the rocket will
record conditions if it returns Lo the eartl.

BICYCLE THEFTS ARE REDUCED
BY LICENSE NUMBERS

License tags on bicyeles in Denver, Colo.,
have reduced materially the number of
theits each vear. They are sold at 31 each
and have provided
substantial addi-
tions to the pen-
sion fumd of the
police department.
Before the license
system was adopt-
ed, it was esti-
mated that more
than one thouwzand hir.':.'i_‘h::i were stolen
each vear and but few recovered. In 1923,
after the tags were put on, 695 wheels were
stolen and, of this number, 479 were re-
covered and restored to the owners,
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MONEY VAULT LIKE FORTRESS
1S SURROUNDED BY MOAT

Surrounded by a deep moat and covered
with a homb-proof roof, a safety deposit
vault, constructed on the lines of a me-
dieval fortress and considered impregnable
to raids irom land or air, has bheen built for
the Bank of France. Heavy steel girders,
and concrete several feet in thickness, form
the top, which is impervious to explosives
that might be dropped from aircrafit. Over
the moat, containing twelve feet of water,
a sliding foor from an adjacent building
provides access to the single entrance of
the vault, When the bridge is withdrawn,
a steel door closes fAush with the walls,
guarding the opening to the deposit boxes
as the portcullis protects the pateways to
old castles. An observer's chair, suspended
above the moat from an overhead track,
provides a seat for a lookout to watch for
attacks from robhers or homhers. The
plan was devised by Alfred C. Bossom, of
New York, an American architect, amnd
has proved so successful that it is to he
used in the construction of other vaults.

TOURIST CAMP IN TREE TRUNK
“AD" FOR SCENIC WONDERS

When tourists alight from their anto--

maohiles at a camp in a Cahifornia city, they
are confronted with a replica of the trunk
of the redwood giant, Old Methuselah, a
Sequoia tree, 107 feet in circumference and
believed to bhe 4000 vears old. one of the
sights of the forest not far from the city,
The wunique structure, advertising the

Tourist-Camp Headquarters Houwsed In Replica of Trunk
of Glant Redwood Tree

seenic wonders of the district, houses the
I:carlqunrters. of the camp from which n-
formation and aid are given to travelers.
Bark was used for the sides of the building,
the furniture was made of redwood and a
fireplace was constructed of native granite,

1T

COPPER "MINES" UNDER STREETS
SPEED CITY'S PROGRESS

- Threaded along underneath the streets
in modern cities are thousands of miles of
electric-light and telephone cables, vigilant,

1 & T madersil

Cargis wlglll, 17l evin

Arrangement of Diferent Cables in a Manhole Copper
“Mine” in New York City

hidden nerves that respond to millions of
calls every day. In Clhieago, the copper in
the lines of the subsuriace telephone cable.
alone weighs approximately 350K RK)
]:mund-.-i and is valoed at S6,0000000 T con-
nected 1 one single strand, it would reach
from New York Citv to Portland, Ore,
Concrete-lined manholes and carefully
constructed conduits are made for protect -
ing the cables in their “mines” beneath the
1'|"|.|-3"::-' Fq"l."u'E‘l'l'I'El'll!':-.

TRACTOR WALKS ON TWO LEGS

In place of the front wheels, a farm trac-
tor, invented by a Swedish engineer, has
two steel “legs” that walk in almost human
fashion. They are actuated by the motor
that drives the two rear wheels and may he
fitted with shaes of various shapes hest
suited to giw& et most traction in different
kinds of ground. The tractor pulls a plow
which is guided by a man walking behind.
The legs are said to adapt it to wet or
soft sols.



Time and Money-Saving Tools

Motched Metal Rack for Drainlng Dishes: Has

Space for Twenty-Four Plates and Folds Up

when Mot in Use; High, Strongly Secored Brace

Preventy Collapse :n&

Heeps Dishes [rom

Falling Qut: Fits on
Sink Drepdn Board

Antractive Metal Holder

that Cosncenls Stalrs on

G'ass Baking Dishes: Can

He Fu-'l;llt-tElI o Sxteen
buzes

Metal Basin Clamped with
Spring Hooks to Flowers
pot to Catch Excess Water

[rraas————

Trovgh-Bhaped Ring with
Kubber Washer Fined on
Teawot Spour o Keep
|.-|':L|l||ll1i-;l- | Fitn F\.l_l:ilug
Tablecloth

Duickly Taken MApare
=0  that It Can Be
Thorovghly Cleaned
amd Diried, this Toaster
for Use an Al Kinds
of Bloves Has Three
Bimple  Parts. Base.
Back and Shichd and
Toasts Four Pleces of
Frend at Onee

Simole Siphon Arrangement
to Take Cream [rom Milk in
Hottle Pressure on Bulb
Sends Pure Cream Flowing

into Smaller fu!

Anyune wishmg further miormation on devices describesd 18 ke editorial pages can
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for Woman’s Workshop in Home

Tooth-Paste or
. Shaving-Cream
!!l:'-c'-l_-r W | L}

Valve Top that

I::.i!n:l ot £a k

% Fitted inta

= l"|, ¢ Hamdy Touoth-

L Hrush Brackee :

| o Holder Cap 1a

Furnished as
Part of Bracket i

S0 that Tube -I"

oes Mot Hawve J|05

to . Be Re- §l:

| ]
S

maved; L=

3 im p I

Bqueered  into
Place

Above: Mincing Onions

without Shedding Tears Iz

Easy with Chopping

Blades T:_F]h.'_',' Inclosed in
rlacs Jar

Durabls and Capacious
Gape. Dustpan with .
“Hump'” near Edge that
leezps Drigt from Fallng

Left: Ssfety Can QO ensr

with Strang Clamp: Holds

Can and Cuts Tap a1 Same

Time: Hainds Da Noe
Tauch Tin

Left: Tao an Qrdinar
Milk Pail, an F:.uﬂi
Cleaned Dome Coawver,
with Biraining Cloth
Held im Place by
Spring Wire Clip. 1s
Attached 10 Keen Out
Dhirt, Dust and Hair:
n'=a Has Tightly Fit.
ting Lid Closing over
Spout when Milking
I Dhagse

Metal T'.||:-|_' liaf Hl_:'\;|1u||| 0T
Sa'wd Dreasing that Preventa
Waste and Spots; Above:
Filling Mubber Earrel that
Fits Tnmde Cantainer

abtain it by addressing Burcau of lntormation, Popalar Mechanics Magazine, Chicagae
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GUN WITH TWENTY-MILE RANGE RUNS ON RAILS

Capable of hurling an armor-piercing
projectile that weighs 1,560 pounds for a
ilistance of over twentv miles, a 14-inch,
Jl0-caliber, gun has been completed under
the direction of United States army ord-
nance experts, The gun and ecarriage weigh
A00,000 pounds, and the wheels are gauged
to fit an ordinary railroad track so that
it ean he moved :]uir.'k]rv o place to
place. The barrel 15 lowered for passing
through tunnels or raised and adjusted for
iring positions by electrically driven ap-
paratus within the carriare,

R IR T T

CopdFlEb, Underwies] & 1 fdéfam-d

Mighty Gun for United States Army Completed and Mounted on Raibway Carriage that Supports Three Hundred
and Fifty Tons of “Fighting Steel”

CANTILEVER SPRINGS ON CYCLE
SEAT ADD TO COMFORT

Supported by two pairs of cantilever
aprings, a cvcle saddle has been designed
Ly an English inventor to give greater rid-
ing comfort. The motion of the leaf
springs is said to take up the shocks effect-

Motorryc'e Sear Supported by Four “Bhock-Proof"
Cantiiever Sorings Attached o Frame

ivelv. As there are four supporting mem-
bers, two on each sule, the arrangement
rives greater strength and does not
“"bounce” the rider, but allows a sagging
movement when the machime hits a rut.

“PEN" FILLED WITH MUCILAGE
MAY BE CARRIED SAFELY

Filled with mucilage or liquid glue, a
convenient “pen” that prevents unsightly
smears and sticky fingers has bheen in-
vented, The ad-
hesive 1s kept se-
curely in the bar-
rel of the device
and is released, a
drop at a time,
when the pomt is
pressed wpon the
ohject to be glued.
A strong spring
on the tube at the
enid, closes 1t each time the [Ireéssuire 1s re-
leased. The pen mav he carried without
mishap in the pocket and is easy to fll

€ More than 000 shipwrecks have oc-
curred on the coast of Great Britain in
the last forty years.
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STRANGE ANIMAL BEING EUUEH’E['
IN HEART OF JUNGLE

Deep in the depths of East African
jungles, the “Nandi bear,” depicted by na-
tives as a ferocious species of man-eating
hvena with striped skin, is being sought by
scientists, The tales of frightened vil-
lagers and fragmentary reports from hunt-
ers indicate that the animal is taller and
much maore powerful than the oardinary
hvena. In the last ten vears, extensive
explorations have resulted in the discov-
ery of many new animals, among which
the okapi, a large zebra-like creature. is
regarded as the most important.  Smaller
animals are constantly being found and the
old Koman adage. “Out of Africa, always
something new,” 15 almost daily proved
true.,  Scientists believe, however, that
there are few of the larger species that
have escaped identification,

BATTERING RAM IS POLICE “KEY"
TO BARRED DOORS

Aiding police in raids on gambling places
in a western city, a torpedo-shaped hatter-
ing ram of steel
has proved efiec-
tive., The instru-
ment weighs 150
pounds and has
two projecting
handles by which
it 15 prasped and
swung. In the
hamds of strong
policemen, its
force is sufhicient
to shatter stout
locked doors or
other barriers.
This formidalide "kf;r" has been known Lo
open varions portals that resisted ordimary
IMERTIS 'i'J'E ENLraince.

HORSEPOWER OF PIGEONS TOLD
BY CORD TIED TO LEG

For recording the fying speed of a
pigeon. one end of a thread, which is
wrapped on a reel, is tied to the bird by ex-
perimenters before it takes flight.  As the
cord unwinds, the numher of revolutions
made by the spool is automatically counted
on a strip of paper marked off in hiths of
a second, A small brake attached to the
wheel shows the amount of force exerted
and registers the “pull” It is said that a
pigeon weighing ahout a pound can equal
one-thirtieth of a horsepower while flying.

721

BABY TANK IS BUILT BY BOY
TO NAVIGATE RIVER
Similar in appearance to the land tanks

used during the war, a queer boat has heen
built by a boy in England. It is propelled

. '- el I l . = ...-.'._-- : !_-!1- a

Baby Tank that Eode the River Thames, Propelled by
the Paddle of Tts Qwner

by a paddle like a canoe and provides room
for only one passenger. The novel crafi
attracted much attention when it appeared
during a regatta on the Kiver Thames.,

RUBEEER CAP ON WIRE JOINTS
DOES AWAY WITH TOOLS

To save tinie in
securing amd in-
sulating wire
joints, a rubber
cap has been in-
vented, There are
no wols to wse,
porcelain to break
or screws to lose,
When ftted over
the twisted ends,
the cap holds them
tightly together -
anil prevents any
leakage of current. They are said to he
less costly and to result in a saving of time.

fl Those wishing further information on
anvthing described in the editorial pages
can obtain it by addressing Bureau of In-
formation, Popular Mechanics Magazine.
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ELEVATOR RESISTS JAP QUAKE
THAT DESTROYED EUILDING

Among the strange sights witnessed
after the earthquake in Japan, was an
Amencan-bmlt elevator standing amidst

Elevator Shafr that Defied the Earthguake in Japan
While Building Housing It Was Destroyed

the ruins of the building that had housed
it in Yokohama. While evervthing about
it had crumhbled into ruin, the shaft was
uninjured, although it was left leaning
slightly to one side hecause of the collapse
of its supports, The lifting machinery was
not harmed,

SPRING BRAKE ON FARM WAGON
SAVES HORSES AND DRIVER

Wagon brakes are automatically set
when the horses stop. thus keepigg the
weight of the load from the holdback

straps and collars, by t__1
=

a patented spring .
-{ ,1,?‘*

D‘iiﬂfll.'n af w;gn:n. with Spring Brake Gear Antached
to Hand Rod and Doubletrees

arrangement designed so that it can he
attached to an ordinary farm vehicle. [t
15 connected directly with the doubletrees.
As the horses start, the pull is exerted on
the spring in front, thus making the load
easier to start, as the force reaches the
wagon gradually. This forward maove-
ment also releases the rear spring pressure
on the brakes. In going down hills, the
hand brake is available. The device saves
the labor of locking the handie in the
ratchet each time the wagon is stopped,
eases the work of the horses and of the
driver, and saves wear on the harness.

CLIFP KEEPS RULER IN POCKET
AND PREVENTS ITS LOSS

To prevent a ruler from slipping out of
the pocket, a flat metal guard has been
made that 1s somewhat similar in principle
to the familiar
fountain-pen clip.
It is provided with
two spring
tensions, one of
which haolds the
clip to the ruler
while the other
grips the edge of
the pocket. The
whole device is flat
enough 1o he used
even with folding
rulers, for it will
zlip in between the
sections  without
causing them to
Spring apart.

TREASURE IN BURIED TIMBER
IS FOUND IN SWAMP

While buried timber has been used for
many vears in furniture making, it has
never heen found in large quantities untila
large tract was located n the FPapakura
valley, not far from Auckland, in New
Zealand., Here some uplieaval of naturein
the far bygone ages laid low a vast acreage
of great kaur trees.  As time passed. they
became covered with a laver of semi-liqud
peat, into which their branches and crowns
have disappeared. Today the swamp in
which they lie is a busy place. Great
chunks of the lumber are being reft away
irom where they have lain for a century
of centuries and more, and hauled to the
sawmill. It differs from the wood cut
trom the living tree hoth in its strength
amd hue, which is of a dark red-brown,
rather like mahogany.
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Danger of Wrecks
to Be Lessened
by Automatic

Control

ORE than a billion and a hali dollars
will be zpent by the railways of the.
United States during the coming vear in a
comprehensive and impressive program
ior construction work, new facilities and
improvements, according to present esti-
mates. Expenditures totaling in excess of
EMLOO0000 are planned by the Southern
Pacific alone. This is in addition to the
recent purchase bv that company of a
record number of freight, passenger, and
refrigerator cars and powerful locomotives
at a cost ageregating S40,000.000,
Included in the improvements are the
building of new lines, extensive double
tracking, construction of freight terminals,
creosoting amd rock-crushing

Bhoe Bracket, Air Pipe and Coupling of Automatic
Contral, and Train on Protected Track

train-control devices on 3,000 miles of their
lines by January 1, 1925, Recognition of
the fact that locomotive engineers are no
more infallible than individuals engaged in
other endeavors of great responsibility,
marks the development of mechanical,
preumatic, and electrical means for stop-
ping a train when life and property are
threatened. Such automatic -devices are
not new. In fact, one or more systems of
control have been continuously in opera-
tion since 1914, These, or similar mechan-
ical methods of averting collisions, have

bheen voluntarily introduced in

plants, station buildings, addi-
tions to shop equipment, re-
placing and strengthening
bridges, line changes ta elimi-
nate curves, hetter hallasting
and heavier rails, tunnels and
improvements to existing tubes.

In addition to these expendi-
tures, great sums already are
being spent to comply with an
order issued by the interstate
commerce commission which
makes 1t obligatory that fortv-

an experimental way on about
twelve ratlways. One system
was first installed on the Chesa-
peake and Ohio railroad in
October, 1911, For the suce-
ceeding three and one - half
Years continuous experiments
were conducted, resulting in
the equipment of 107 miles of
dlouble railroad track and 103
lncomotives in 1914, This avs-
tem of robbing train operation
of some of 1ts dangers, has heen

nine of the principal roads of
the country mstall automatic

Air-Brake Control
and Automatic Device

used 1in the handling of millions

in Cab :
of passengers and hundreds ot



millions of tans of freight without injury
being sustained by the passengeérs or dam-
H Rl iloone  tao CILTAr s, |:'i|'|-"||_'- |
scribed, this svstem involves the main-
tenance of ramps, or stop locations, at in-
tervals alongside the railroad track. The
locomotive passing over these is equipped
with iron shoes, The latter are brake-
applving mechanisms, and, if the ramp is
connected with a source of electrical en-
ergy, the iron choe is inoperative and the
locomotive proceeds without interruption,
If, however, the tamp is disconnected. the
train is stopped automatically,

As recently as Aungust, 1923, an auto-
matic tramn-control svstem under operating
conditions was under the eritical observi-
tion of ofiicials of the Pennsyvlvania: Ap-
proximately twelve months were required
tor making the installation, and now all

1
tlye rlis-
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passenger and freight trains are subject to
this control, There are fifty miles of track-
age and twelve locomotives equipped with
thiz combination ot electrical, pneéumatic,
and mechanical devices. The initial step
wis to 5o equip the railroad track that it
would be a conductor of alternating elec-
tric current.  The locomotive is provided
with electrical apparatus which, without
coming in contact with the rails, picks up
the electric current by induction. This
energy, once “stepped up” to a sufficient
strength, pertorms a two-fold function: It
operates three signals in the eab of the
engineer and also the air brakes in the
event ot the close approach of another
_rf-'li!I. or running at an excessive speed, or
if a switeh is open. These services are
rendered without any

duty imposed upon the

Bridge Builders, Track Layers and Engincers Buosiy
ngaged on Great Railway Extension Program

engineer or fireman. The three electric
bulbs in the cab of the engineer continu-
ously inform him of conditions ahead. The
bulh marked "A,” when illuminated, tells
the engineer that the track is clear for at
least two sections ahead. Maximum speed
mayv be attained, but attempts to exceed 1t
bring into play automatic air brakes. The
bulbh contaiming the letter “R,” when
lighted, indicates that there is one clear
section, but that another train or an open
switch 15 in the second section. Then the
speetl of the train is automatically cou-
hned to “medium speed,” or about thirty
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miles an hour. The third bulh, labeled
with the letter "5, when burning, is a
warning that at a point about 1,800 feet
away there is an open switch or the track
1= occupied by another train,  1f the engi-
neer disregards this signal, the device ap-
plies the air
brakes and
stops the train.
The cost of
meeting the re-
quirements of
the interstate
COMMMEerce Conl-=
mi=&ion  varies
with the type of
mechanism,
number of loco-
motives, and
the extent of
the installation.
The expense of
the automatic
trmin stop of
the ramp design
15 $500 per en-
gine and $300
per ramp, the
Ticago & East-
ern I llinois rail-
WAV  equipping
eightv-five en-
gines and plac-
ing 175 ramps
over 1054 miles
of double track
at an aggregate
investment of
SO0, Thus
the cost for
cich mile of
track for this control is 2451, Other than
the safety precautions introduced by auto-
matic train-control devices, the cost of
their installation and  maintenance 15
minimized when the damages caused by
railroad accidents and the death and injury
claims paid by common carriers are
brought into review. The damage to rail-
road property alone by reason of tram col-
lisioms has been estimated at S40969.633
during the last fifteen vears. Thus the
railroads of the United States annually
sustain property losses to the extent of
25600603 on account of human failures,
Losses due to il.‘uu;;gc of goods 111 transit
are not included in these Agures. More-
over, the death and injury claims paid as
a result of train collisions are staggering
to contemplgte. For instance, one eastern
road  paid 31221091 wpon death and
injury elaims when two trains co'l'ded -l

twenty-one persons were kilied and foriy-
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Type of Monster Steam Showel which Has Made Possible the
Leveling of Grades and the Cutting Away of Mountains

two injurerd. Two other accidents on this
same carrier demanded the payment of
S131.543 98 amd $29580.44, respectivelv.
Thus the total claims paid for three acci-
dents totaled %573 33533, Another svs-
tem paid $226616.54 upon death and per-
sonal - injury
claims in conse-
quence of one
collision, which
accident took a
toll of 23 lives
and injured 125
persons.  Three
other collisions
on this same
railway svstem
together with
the one just in-
dicated, swelled
the claims paul
to the amount
of F959214.68
Within ten
years, a third
road was ealled
upon to settle
death and in-
jury elaims to
the extent of
$367360. The
property losses
sustained and
claims paid hy
ratlroads, great
as they may ap-
pear in the ag-
gregate, are in-
conseguential
ceompa red to
the loss of life
and injuries cansed by the coming to-
rether of two speeding trains or the resalt
of a fast-moving locomotive running into
an open switch. And, vet, the interstate
commerce commission, after studving the
causcs of railway accidents, frankly states:

“The conclusion is inevitable that disas-
trous collisions will continue to occur un-
less and until antomatic train-control de-
vices are installed to protect against hu-
man failure.”

This conclusion is hased upon an inves-
tiration embracing rir_;ht:.' collisions oecur-
ring over a period of eleven vears an the
present  automatic, block-signaled lines,
The cause ot these acculents, resulting m
the death of 416 perzons and injuring 1837,
15 declared to be due directly or indirectly
to the failure of trainmen to ohserve or to
e governed by the indications of the sigz
The instaflation of automatic con-
trol will make accidents nearly impossible.
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TWENTY-FOOT FALL FAILS TO INJURE TRUCK

Plunging twenty feet down a steep em-
bankment when a bridge collapsed, a
motor truck fell into Plymouth Run, Va,
without injuring either of the two occu-
pants. One of the remarkable features of

=
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=
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the accident was the slight damage sus-
tained by the vehicle, which was pulled
back to the road with a hoist and tackle.
After a few minor repairs had heen made
it was put back into regular service

Motor Truck Being Pulled from Ravine inte Which It Was Plunged by Collapse of Bridge Tt Was Crossing
Withour Injuring Either of Its Two Occupants

WRENCH LOCKED BY THUME
IS RELEASED BY SPRING

So it ean be manipulated easily by one
hawd, a wrench has heen made with a mov-
able jaw that lecks on a nut by pressure
from the thumb. Said to be of aid when
working in small corners or against walls,
the tool can be released instantly by a

How Grip of Wrench Is Locked by Thumb and Released
by Touzh of Saring

spring located in the handle. The grip is
shaped to permit a firm hold with either
hand and givez a strong leverage for turn-
ing. Much time mayv be saved with the de-
viee in adjusting a number of nuts ar halts
of different sizes, as it can be quickly fAtted.

SUBMARINE VOYAGE TO SOLVE
NAVIGATION MYSTERIES

When Jules Verne wrote his famous nar-
rative, "Twenty Thousand Leagues Under
the Sea,” it was regarded generally as a
dream that would never come true. But
at last it seems to have done so, a British
submarine having set forth on a vovage
that in one respect will approach closely to
that which the French writer described.
The trip is to last three months, doring
which time the crew will travel approxi-
mately 10000 miles beneath the surface.
All the day round they will live in a super-
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heated atmosphere with powerful incan-
descent lamps blazing overhead. The voy-
age has been undertaken for experimental
purposes, one of which will be the finding
of a solution of the Puuhng problem of
wireless “blind spots” at sea. There are
certain areas in which wireless messages
can be neither sent nor received. Nobody
knows why, and all the probing done so far
has failed to reveal the cause of this strange
ireak of the atmosphere. Another impor-
tant matter i1s the testing of recent im-
provements in the design of submarines
which might make them available as car-
o carriers in case of another war.,

HEAT FOR TWENTY THOUSAND
SUPPLIED BY ONE PLANT

Homes and buildings in a Minnesota city
of 200000 inhabitants are warmed by steam
irom one municipal heating plant. The
~ingle-unit arrangement has been widely
developed in large industrial plants and
mstitutions, and i towns and cities 15 said
to save householders money on the annual
coal hill, and to spare them the trouble of
caring for their own furnaces,

PUTTY-ENIFE HANDLE MOLDED
AROUND ELADE FITS HAND

To prevent it from working loose, the
handle of a putty knife is being made of a
patented compound. In securing it to the
blade, it is melted and molded on under
intense heat, resulting in a handle hard as
stone, very tough and yet smooth to the

Putty Knife with Moelded Hand'e that Fits the Hand
and Will Mot Weork Loose

touch, It is so shaped that the hand fits
around it naturally, increasing the effi-
c.ency of the worker.

F]

WRITING GUIDE HELPS BLIND
KEEP LINES STRAIGHT

To aid blind persons in writing, a pad
in a metal guide rame. to which is attached
a cross bracket inclosing space one line

Guide Ffor Blind Writers BShowing How Adjustable
Spacer Is Moved Down the Fage

wide for the pen, has been devised, By
means of studs and holes at equal distances
along the sides of the frame, the spacer is
moved down the page as each line is writ-
ten. With this invention, straight lines
and regular margins are made easily by
sightless writers,

GLUE PUT IN DOVETAIL JOINTS
BY MESHES ON ROLLER

For spreading glue in the dovetailed .
enids of drawer sides without a brush, an
aluminum wheel with a rim cut to fit the
irregular  joints
and mounted in a
frame to be placed
over the glue con-
tainer has heen de-
signed. As the
wheel is rotated,
the sile dips ap
fresh glue. The
work 15 advanced
by hand across the top of the frame and
the dovetail joints are meshed with the
projections in the rim, each one of which
has heen given a liberal coating of glue
from the pot below. Even spreading. less
waste and guicker operation are claimed
for the invention.

@ When vou want anvthing and do not
know where to et it, write Bareau of In-
formation, Popular Mechanies, Chicago.
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Farm Magic Taught with Model Exhibits

Better Methods Are Shown in Displays Built by Uncle Sam and
Viewed by Millions of Persons in All Parts of the Country

F it were practicable to assemble all the

persons who witnessed the educational
exhibits of the department of agriculture
during the last fiscal year under one roof,
the immiense gathering would represent
one-thirteenth of the enatire population of
this country or about 8000, persons.
At 1t was, however, the models, ohjects,
charts, maps, pictures amd other forms of
demonstrations of the office of exhibits,
were carried afield and shown at 114 fairs,
expositions and agricultural meetings.

['he exhibit—whether taking the form
of a painting, a map or an animated model
—is one of the most effective mediums for
spreading the practices of hetter farming,
The iruits of research in the laboratories
at Washington, the object lessons learned
in the field by representatives of this de-
pattq:gnt,ami the results of investigational
activities observed

cult of presentation, and fashioning the
material into an exhibit that will at once
invite attention, and teach an ohject lesson.
Not unlike the presentation of motion pic-
tures, the skillinl showing of animated
muodels requires “tricks of the trade™ in
producing realistic effects. The duplication
of a cow in model form is easy enough,
However, it is extremely difficult to copy
the resembiance of this animal 1n the act
of taking food and digesting it for con-
version into milk and butter. Ina manner,
however, this very thing was done. The
cow is built up of wall board, with the cir-
culatory system composed of rubber tub-
ing, painted in colors so as to partake of
the reality of the heart, arteries and veins
in an honest-to-roodness cow. Hence. this
make-helieve anmimal has been referred to
as a “rubber cow.” A portion of the super-
ficial cow painted on

far and near, are
faithfully and pleas-
ingly reproduced in
life-size or minia-
ture form and ex-
hibited thronghout
the nation. At the
workshop of the de-
partment in Wash-
ington a staff of ex-
hibit preparators
and a crew of work-
€Ts are continu-
ously engaged in the

LLEETFT OF l-nﬂ'jl_n_'l-;,'!ll'_
MaAKIMNG FOMNE

this board is carved
out to show the di-
restive and circula-
torv svstems., Here
is shown what takes
place when feeds
are made into milk.
The heart of this
symholic cow 13
made of a hot-
water bag. and the
arteries and veins
are built up of very

Y WITH HOGS

= R

taking of some sci-
entific truth, difi-

Partab'e Hog House Inside of Which Moving Pictures
Show Berter Ways of Feeding and Breeding

thin walls so as to
permit of their
ready contraction
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freight; the other, feeding the
hay to livestock and marketing
the cattlee. The latter is rep-
resented as generally the more
econotmical of the two methods,
due partly to the smaller cost of
shipping the less bulky product.
The two ways are cleverly con-
trasted in exhibit form. Two men,
a platform, and the roof of a pic-
tured railway station are shown.
The bales of hay, in fact, are
shredded raffia contained on wire
screens, which representation is
stained green. The cattle pens and
the freight cars, as realistic as they
may appear, are the results of ap-
plving the artist’s brush.

Swine production is shown
graphically by use of a belt of film
reeled off within a portable hog
house. Under the title of “Better
Breeding and Feeding,” the influ-
ence of pure-bred sires in trans-

Y"Rubher Cow™ Model with Heart, Arteries and Weina to Show

How Feeds Are Made into Bilk

and expansion, The system of rubber tub-
ing is connected to an air pump which
catses the heart, arteries and veins to pual-
sate.  The sheep industry in the United
States is of such magnitude that the ap-
proved feeding and breeding practices
could not be presented hy ordinary meth-
os inoa restricted space. The office of
exhihits sidestepped this obstacle by tell-
ing the storyv of wool and mutton-pro-
ducing animals on a belt of motion-picture
film. Since, however, such exhibitions are
largely shown during daylight another
difficulty of presentation came to the fore.
Con=equently, a transparent davlight
sereen was employed and the pictures are
projected thereon from an automatic pic-
ture machine.

The utilization of skim milk for human
food, by converting it into milk powder,
represents a growing industry, However,
still much of this skim milk is wasted or
methciently used, and in order to suppest
an economy factor, the department has
built a diagrammatic painting showing
skim milk coming out of a eream separator,
then through various machines until it
runs into a dryving chamber. This exhibit,
v the interest which it elicits and the
ohject lesson it teaches, is designed to aid
in converting TES00.000,000 pounis of skim
milk into 1800000000 pounds of milk
powder annually.

There are two ways of marketing hay—
nne, consigning the hales to market by

forming an unproftable farm into
a profitable one 1= depicted. The
scenery of the good farm is painted
on wall board, set back about eighteen
inches from the front opening. About
five inches from the front opening is a
screen on which is paiuter! the same farm,
of several vears previous, showing inferior
cattle and run-down conditions. A bank
of electric lights is properly placed for il-
luminating the screen and vet they are -
stalled at such a sharp angle that the rear
of the exhibit is not lighted. By means of
another row of electric lights, which are
flashed on and off, the same farm, under
the better conditions, appears in place of
the poor farm.

Boys' and girls' club activities also are
presented in the form of exhibits, A part
of the program is presented by teams of
hovs and girls who demonstrate how to
do farm  duties by improved methods.

Turning Skimmed Milk into Powder in Minigture Plant
to Teach More Efficient Methods
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HAND-TURNING IS COMING BACK
AS STYLE IN WOOD CHANGES

Automatic wood-turning machinery
capable of quantity production in standard
patterns and designs has been unable to
cope with the growing market for novelties
in furmture and more elaborate carving
in woodwork., _As a result, the skilled
worker at the hand lathes, whose trade was
once thought doomed by the installation
of automatic equipment, is in great de-
mand, Nearly every large wood-turning
company employs several such craftsmen
and many have established small shops
where nothing but hand work i1s done. A
large Chicago company that made more
than 100,000 Hoor lamps last year found
it more proftable to do most of the work
by hand than to equip its eleven power
machines for the job. Decorations for
phonographs, radio cabinets, smoking sets,
and eabinets for Chinese games, samples
of furniture for advertising purposes, and
many other articles needed in quantities
too small te make it pay to adapt the power
lathes to the contract have furnished work
for the skilled hand-lathe operator,

BAND HEATED BY ELECTRICITY
FITS ANY POT OR PAN

Any pan or pot may be converted quickly
into an electric cooker with a metal band
which fits snugly arcund the outside of the

Converting 4 Sauce Pan into an Electric Cooker with
Adjastable Heating Pad

receptacle and is heated by current from
a light socket. By turning an adjustable
spring  screw, the band is adapted to
utensils of various diameters. The ring 13
broad so that the heat is evenly applied to
the sides of the pan. With it cooking can
be done on any fireproof surface so that
the expense of a stove or plate is saved.
I'he band has proved especially successful
when weed with utensils of aluminum, as
that metal is an excellent conductor of
heat, thus requiring little current,

MECHANICS

FE |

PHOTOS TAKEN WITHOUT LENS
IN LIGHTPROOF CLOSET

Photographs made without either a lens
or 2 camera attracted much attention at a
recent exhibit in New York. The process

Copirigh, TTndermond & Tnderwood
Mest of White and Red Electric Lights Used In Taking
Photagraphs without a Lens

by which they were taken begins and ends
in the darkroom, and is somewhat similar
tn the commercial blueprinting process,
The operator shuts himself up in a light-
proof closet with red and white electric
lights, the objects he desires to photo-
graph and a plain sheet of sensitized print-
paper. The posing is done under the neu-
tral glow of the colored globe in front of
the vertically placed sheet. Then the burn-
ing white light is switched on and moved
about until the chemical emulsion upon the
paper darkens anil IMALes appear.

TRAINS AUTOMATICALLY LIGHT
AND EXTINGUISH LAMFS

Lonely stations that Jo not have mght
agents are lighted at the approach of pas-
.‘;.(!I'IF'_"ET tr.'li'l'k‘i- I]}' meeans [}E ATH ﬂ.ﬂl”'l“i:l.l.ﬂ_'
switch attached to the rails three-tourths
of a mile from the depot. As the train
thunders over this point, a circuit is closed
and the station lights snap on. The same
distance beyond, they are turned off as the
tramn passes over a device that releases
the circuit. The arrangement was devised
by the Southern Pacific railway for the
protection of persons getting off at the
stations and for the guidance of engineers
on the swift through trains. A saving in
bills for electricity also has been effected.
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BUTCHER BLOCK RE-SURFACER
IS RUN BY AUTO MOTOR

For re-surfacing butcher blocks, a de-
vice has been invented that is mounted on

Coprrighl, Undermms] & Underwosd
Butcher Block Re-Surfacer Mounted inside Small Auto-
mobile and Driven by Power from Motor

the hody of an automobile and driven by
the motor. It consists of two arms carry-
ing saws which can be moved in any posi-
tion, The operation is started from the
part that 15 worn lowest and the rest is cut
off until a true face is obtained,

CREAM SEPARATOR FOR BOTTLE
LIFTS BY AIR PRESSURE
Without a single moving part, an alumi-

num cream separator has been made for
hottles,  All it consists of 15 a hallow tube

attached to a emall cvlinder which is in-

Separater that Lifts Cream from Bottle When Finger Is
Placed over Opening at End

serted in the neck of the container. When
it is flled, the hnger is placed over the

POFULAR MECHANICS

tube that also serves as a handle The
admission of air being stopped, the liquid
remains in the holder when it is lifted our,
until the inger is removed.

BRASS-RIMMED FUSE-BOX DISK
REFPLACES BLOWN PLUGS

By means of a brass-rimmed mica disk
designed to be inserted when an electric
plug has been blown, the fuse box is quick-
ly repaired. The disk fits over the center
of the socket and is held in place when the
fuse is screwed back into position, The
circuit 15 completed by a fine wire running
from the center to the outside rim which
comes in contact with the socket.

HIDDEN PHONE-STAND DRAWER
HOLDS PENCIL AND PAFPER

Containing a small drawer that holds
pencil and pad for taking notes, a metal
telephone stand has been devised to save
table space. It opens when a trigger at the
side is released and snaps shut when the
conversation is ended. Being the exact
size of the phone base to which it is
clamped, the bottom of the stand is covered
with felt to protect varnished and polished

Telephone Stand with Spring Drawer Containing Pad
and Pencil for Taking Motes

surfaces. The drawer holds sufficient
paper for many notes, and clips in the
bottom keep the pad from moving abouot
when used for writing,

SEE LONG WAY UNDER WATER

By a system of light refraction, an Ital-
ian inventor is said to have devised a sys-
tem by means of which it is possible to see
600 feet horizontally and 200 feet vertically
under water. The apparatus, it is claimed,
will revolutionize submarine warfare.
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PHONE CALLS ARE ANSWERED BY MACI—tINE

For the convenience of telephone users,
an instrument has been devised to take
messages and answer calls received when
the owner is absent. It consists of a small

cabinet containing records similar to those
used in dictating or talking machines. If
the person 15 not at home when the phone
rings, the instrument repeats a message

.

R R

to the machine, hizs voice being recorded
on the cylinder through the telephone re-
ceiver placed over a contact hole, Mes-
sages so received are indicated on a dial.
When the owner returns, a glance at the
dial tells if there have been any calls. An
automatic hook arrangement regulates the
opening and closing of the circuit as a

Telephone and Mm:ﬂuh Machine in Operating Position an Lefr: Receiver Is over Contact Hele and Hoolk

eld by Chain,

which has been dictated to it, stating that

Mr. Se-and-So is out and will the caller

speak his message, or any other greeting

the owner wishes to give. [If the person

speaking desires, he may give hiz message
x

Right: Dictating a Message for Repetition

substitute for the usual method of lifting
off the receiver. In large cities, it 15 be-
lieved it will save considerable expense to
the companies where many “repeat”™ calls
are Necessary.

TRAVELING WELDING OUTFIT
SAVES MOTORISTS' TIME

. To spare motorists expense and loss of
time in hauling broken cars to a garage,
a London mechanic has equipped a motor-

Rapid-Transit Welding Outfit on Motorcycle that Speeds
o Helbefl of Stranded Motorists

eycle with welding apparatus and other
tonls and drives his repair shop to the
automaobhile at the scene of the hreakdown.
Tanks, torches and other necessary arti-
cles are arranged compactly in this service-
able outfit.

e ——

MEDICAL SERVICE BY RADIO
PROVES SUCCESS AT SEA

That the service of supplying medical
advice to ships at sea has proved a success
is disclosed in the report of Surgeon-Gen-
eral H. 5, Cumming. 1o assist the work,
he has recommended that all American
vessels he equipped with a standard medi-
cine chest so that the orders of the doctor
many miles away may be carried out by
those on board, As conditions now are,
an inadequate supply of remedies often
prevents treatment that is prescribed.
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SAVING WORKERS' LIVES

LI!{F. the steel-clad and helmeted knight

of the Midedle Apes, the modern indus-
trizl woerker i3 protected by various forms
of “armor'” dewvized to aave him Irom death
and Eni'.]rg,r while be tends the maiy compli-
cated mackines that serve the needs of civ-
lization.  As power is the development of
force, it has taken snd contioues to take
its tell of life and limb, although new means
are constantly being found to make its
many apphcatioms  more safe, Masks
shown in Agures 2, 3, 5, and 6, guard the
worker [from dust and fumes. Leather

kand pads, leggings, gloves, and  stesl-
studded aprons, Ggures 4, 9. B, and 7, pro-
tect his limbs; while nonslippable ladders,
Flﬂul:t 1, prevent possibly dangerous falls.
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Life and Limb Cut Down

Safety Is Sought for Mankind through Science, First in Industry,
Today on the Streets, and Tomorrow in the Home

By LEWIS A, DeBOIS
President, The Mational Safety Conncil

E are today riding the erest of what
i= one of the most remarkable waves
of moral progress that has ever swept a
country.
The world has become mechanical.
“Harnessing Niagara” was an achieve-
ment. Conveyving its force to great dis-
tances was an accomplishment. But to
make Niagara free itself into little cubes
in the millionaire's kitchen, brown the
huckwheat cakes on the foreman’s break-
fast table, and drive the sewing machine
in the third floor back, transcends any of
Aladdin's mythical efforts.
Not content with harnessing mere coal

LR
—

Worn Shoes with Partially H-ngin&hhl that Try the Wearer, and Dangling Laces that Catch in Machinecy,
Have Heen Found to Be the Cause of Many Accidents

deposits and rivers, man harnessed the oil
hields, and with what result ?—the develop-
ment of cheap light and mechanical motive
power enabling him to “flivver” the sea,
the air, and the surface of the land until
the very congestion of the highways
threatens to curtail future flivver pro-
duction,

See also what the gas engine is doing
for the farms—the last stronghold of
horsepower. The up-to-date farmer plows,
reaps, threshes, harvests, milks, and goes
to market by mechanical power. His wife
churns, pumps, sews, and sometimes cooks
with it. And, when the day's work is done,
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by little from generation to
generation. Even the in-
dividual adaptability of
the chameleon to his back-
ground does not permit
him to change color in-
stantly. Human efforts at
rotection will always lag
ar behind the ineception
and even the conception of
the hazard. It seems that
an incredible number of
human beings must be
killed or injured hbefore
the public conscience is
aroused,

It is true that a majority

POPULAR MECHANICS
© MRS MHMIHE O
TR R AR IR AR e
? ' Iﬁ? ’E-?‘;%EE#;‘3-11‘-%5#5&#.5E-.',E: fé
JLILLfd4dsgsiks 417 e B1a¥
8 rnr LT e LA -
%_I I—I E:”iI :E% i irir_,' i r‘l: _-:,' JI:'r Eﬁ
A7 }?35!*?2’? Aoztas m o B
YL taim 30 B "? LA TRE .
| ' LA
éﬂ'j }ﬁ'

A JAPANESE SAFETY BULLETIN

AT the risg of the hand of the policeman, stop rapidly. Do not
pass him or otherwise disrespect him,
VWhen a passenger of the foot hove in sight, tootle the horn
trumpet to him melodiously at Gret.  IT he still obstacle wour
passage, tootle him with vigor and express by word of mouth the

warning, “Hi, Hi."

Beware of the wandering horse that he shall not take fright as
wou pass him. Do not e the exhaust box at him. Go sooth-
ingly by, or stop by the roadside until he pass away.

Crive big space to the festive dog that make spart in the roadway,
Avoid entanglement of dog with your wheel spokes,

Go soothingly on the grease-mud, for there lurks the skid demaon,
Press the brake of the foot as ywou roll arcund the corners to save
the collapse and tie-up.

of industrial establish-
ments have at last become
safe places in whiech to
work, and vet, the automo-
hile has bheen allowed to
take a toll of 100,000 lives
in this country alone, and
the annual increase in
deaths has by no means
been arrested. H is our
human failing not to fore-
see these evils, and our
human weakness to close
our eyes to their appalling
Eruwth. until we awake to

nd in their elimination a
huge national problem dii-
ficult of solution.

CITIES PLANNED FOR MOTORS
SEEN A5 FUTURE NEED

Cities of the future must be planned for
the motor car or there will be bedlam
and confuzion that will make nearly everv
metropolis in the country a babel of traf-
fic congestion, according to the warning
of a traffic expert recently, who declared
that although automobiles are increasing
in numbers at the rate of 25 per cent every
year, little or nothing is being done to-
meet the situation. City fathers were
urged to look ahead and prepare for
conditions as they must be five or ten
vears irom now. In larger cities the
ar =rial trafiic system, under which sev-
eral of the prominent streets leading
from the business area are made into
through thoroughfares, was advocated,

they sit together under its light and listen
to music which power is broadcasting
from a thousand miles awavy.

First, into our industrial life; next, into
our Fuhlic life, and hnally, into our home
life have erept the manifoeld applications
of power to our daily needs. By reducing
the limitations imposed upon us by space
and time, they have served to broaden our
minds, to increase our physical comiorts,
and to extend immeasurably our individ-
ual, economic usefulness.

But, because power is the application of
force, it has taken, and continues to take,
its toll of life and limb. The path of its
application to man's needs is marked with
Lblood—first, in the industries, some of
which a decade ago were called “slaughter
houses,” today upon the streets, where
every man's life is in jeopardy—perhaps

tomorrow within the homes, its latest field together with  parking  spaces under
of conquest. o buildings and in subways. An entirely
Nature’s own efforts to protect the indi-  new grouping of business buildings,

vidual of the species from the dangers of
his environment are marvelous, but they
are mexorably slow. Protective colora-
tion, for example, is only developed little

spreading them out into wider areas,
was also recommended as a possible aid to
the solution of the traffic problem in the
larger cities of this country.
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BURIED TREASURE STILL LURES
ADVENTURERS TO TROPICS

Spurred on by legends of pirate hoards
in tropical seas, adventurers are still seek-
ing gold motdores, doubloons and pieces of
cight stowed in copper-bound sea chests
and huried in the sands on lonely coasts or
banked in bags in the holds of sunken
Spanish galleons. Every now and then
newspapers chronicle the setting out of
such an expedition, even if the result sel-
dom sees print. Several parties are sched-
uled for trips this summer. Cocos [slands,
off the west shore of Costa Rica, where,
legend has it, close to twelve million dol-
lars’ worth of gold, plate and gems lie hid-
den in the cave that has held it since it was
taken from the treasure ships of Lima. is
probably the best known pirate's lode. The
greatest treasure trove of all, however, is
that of Vigo Bay, in Spain. Here, in 1702,
a fleet of seventeen Spanizh plate ships,
bearing S100,000000 worth of treasure
from the New World and protected by
twenty-three French warships, sought
shelter from an English and Dutch fleet.
I"kes, cutlasses and pistols were the
scheme of battle, Blazing pitch and fire-
balls were flung from deck to deck. Only
six of the treasure ships remained after the
battle, the remainder being sunk. Since
that date countless efforts have heen made
to raise the bones of the gold armada.

DETACHAELE HANDLE FOR FILE
15 SAFE AND CUTS COST

Sparing the ex- '
pense of individual
handles for differ-
ent sizes of files, a
detachable metal
grip that can he
slipped on or off in
a second’s time has
been patented. It
is shaped to At
the hand of the
workman, cannot
slip out of position
when the tool 15 be-
ing used and does
not split or break.
This guards
against thé sharp
point jabbing the
user in the palm.
Files without
handles are more
easily stored in the tool chest, so the metal
grip saves space, It is inexpensive, durahle
and may be hung on a nail when not in use.

3T

LOGS ARE LOADED ON TRUCKS
WITH MOTOR WINCH

With the diminishing supply of lumber
and the demand for more efficient methods,
a wineh has been invented for loading the

How Logs Are Loaded Direct'y on Motor Truck w'th
Fower Winch for Transportation o Mills

logs on motor trucks. It i: operated by
power from the engine and its use 15 saul
to cut down the cost of labor and elimi-
nate the need for horses and donkey en-
gines, which frequently are too expensive
for small operations. With it the lumber
can be carried directly from the woods to
the mills. The loader is simple to nperate,
has few wearing parts and itz cahle may
also he used in pulling the truck out of a
mui hole.

HIGH-SPEED TELEGRAPH TAKES
THOUSAND WORDS A MINUTE

Telegraphic messages at the rate of 1,000
words a minute have been received on a
revolving, magnetic-drum instrument on
display at a recent exhibit of the British
Imperial College of Science and Teclinol-
ogv. The current, paszing through cols,
converts a rapidly revolving iron drum
into a magnet for a brief space, attracting
a small piece of iron, which operates a sy-
phon tube charged with ink. The dots
and dashes are recorded on the paper tape
as the drum flies past it. Wireless appara-
tus that could receive J00 words a minute
was also displayed.
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FOUR HANDS NEEDED TO GUIDE
MONSTER LEAD PENCIL

With lead, brass cap and eraser modeled
after those of ordinary size, a huge pencil,
the prized possession of two writers, has

e S =

Taking MNotes with Exhibition Penctl—a Stunt Requiring
Sirength and Plenty of Reom

attracted considerable comment in the lit-
erary circles of a western city. To dem-
onstrate the ethciency of the instrument,
it is necessary for one person to hold it
while the other guides the ponderous point
over the pages.

HAIR 15 CURLED WITHOUT HEAT
OR BREAKING WITH PINS

*Waves”™ and curls are pliced in
women's hair without the aid of hot irons
or uncomiortable pins hy using a small
metal device between the two prongs of
which, strands of hair are wound and

LCurer with Tape Adjusted; Hair Twisted and as Tied
when Prongs At Removed

MECHANICS

cotled and then tied with nibbon or tape.
The “waver” 15 withdrawn when one lock
has been tied, and then is used again. This
arrangement saves the hair from being
broken with pins or burned with curling
irons, and leaves no uncomfortable ma-
terials where they will scratch the scalp.

GOVERNOR FOR GAS ENGINES IS
OPERATED BY VACUUM

An increase in engine power and efh-
ciency together with smoother operation
are the advantages claimed for a vacuum
povernor for gas engines, automohiles,
trucks and tractors. It is easy to install,
as it has no moving mechanical connec-
trons and I"l:lJL'I:i.T‘L‘H. less than two inches of
space between the carburetor and intake
manifold. The governor may be set at a
maximum speed and sealed when a car is
being uszed by an inexperienced driver.

ADJUSTABLE BLADES ON PLANE
LENGTHEN LIFE OF MOTOR

With blades that can be turned to dif-
ferent angles to suit varving air conditions,
an adjustable propeller for aircraft has
heen invented., Through a gear in the hub
the pilot is enabled easily to regulate the

Adjustable Propeller with Cap Removed to Show Gear
that Controls Angles of Blades

“bite” he wishes the blades to make. The
inventor claims that the use of the pro-
peller reduces the amount of fuel and oil
consumption, increases the hie of the
motor, makes greater speed possible, and
enables a machine to “hop off” from a
amaller field. It can be attached to prac-
tically any style of aireraft and weighs
little more than the nrdinar}' propeller.

sPRING BELT JOINED BY BALL
IS FLEXIBELE AND JARLESS

To replace bands and hooks joining the
ends of spring belts, a Chicago man has
invented a coupling that consists of a ball
inserted in the spirals and gripped by loaps
of the wire, The method 15 saud to allow
greater freedom from vibration.
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THUNDER FROM CANNON BALLS
ADDS THRILL TO MOVIE

Twenty-pound cannon balls crashing
down a long, wooden chute, and deep,
roaring blasts on the huge pipes of an
organ, were devices used in a New York
theater to produce a realistic “back-
ground of sound” for a motion picture. In
the film, flashes of lightning announced a
storm on top of Mount Sinai. Timed to

Thotas Coprright, Underwood & 1Undermood

Wasden Chute down which Cannen Balls Were Rolled
ta Imitate Thunder on Stage
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Organ Pipes that Roared Dup Base Tones During a
Modon-Picture Storm Scene

the second, modulated rumblings were
started on the organ pipes behind the
screen after the bursts of lightning. The
noise increased as the storm drew nearer,
To represent the grating, crashing “bom-
bardment” at close range, the cannon balls
were released at the proper moment and,
as they went banging down, the sound ap-
proached that produced by nature.

UNCLE SAM RUNS GOAT FARM
TO INCREASE MILK YIELD

One of the sights of the national capital
i5 the milch goat herd owned and tended
by Uncle Sam. It was founded sixteen
vears ago as a scientific experiment in the
breeding of =scrub stock into high-grade
producers of milk worth double that of
cow's product. Since then the herd has
been increased until now it consists of
torty pure-bred Toggenburg and Saanen
milch goats of all sizes and ages. The milk
13 used at the government diet kitchen and
Georgetown university hospital for the
treatment of puny infants and invalids suf-
fering from malnutrition. Under present
conditions it costs about ten cents a dav to
feed the lilliputian cows their regular ra-
tians of alfalfa and clover hay and their
grain allowances of cracked corn, oats,
bran and oil meal,

KNIFE EDGE ON FORK'S PRONGS
HAS MANY KITCHEN USES

By providing the prongs of a fork with a
knifelike edge, a kitchen utensil has been
made which is adaptable to many uses.
Because of its form, the device is of service
for turning fried potatoes, mixing batter,

3

Knife Edge on Prongs of Fork that Adapts It to Many
Kitchen Needs

erushing stewed fruit, chopping onions, re-
moving articles from hot water, cleaning
pastry boards and for many other things.
It s constructed of strong metal, plated
and highly polished.
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One of the Hazards of a2 Round-the-Warld Flight, an Aviator Forced Down in East Africa and Sorroasded
by Hostile Matives; the Pilot Escaped, Leaving His Plane Behind
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Perils Faced in Around-World Flight

Army Fliers to Cross Twenty-Two Countries in Journey that Will
Cover Thirty-Nine Thousand Miles

NDER the imaginative pen of Jules

Verne, Phineas Fogg went entirely
around the world in eighty days, using
boats, trains, elephants and even a sail-
equipped sled. On the home stretch he
burned the fur-

air record of value, including speed, alti-
tude, endurance and distance, and now has
conceived a project rivaling in importance
the circumnavigation of the globe by
Magellan. The four planes to make this
flight will dem-

nishings of his
ship for fuel.
But these diffi-
culties pale into
insignificance
when compared
with the haz-
ards of the feat
proposed by the
United States
army—a round-
the-world flight
by a fleet of
airplanes,
American de-
signed and built
throughout.
“The United
States,” said
Maj Gen.
Mason E. Pat-
rick, chief of
the air service,

onstrate the
feasibility with
which aerial
communication
may he estab-
lished between
continents.
Much waluable
information will
also be obtained
concerning
the operation
of the present
type of a1r-
craft in the
virrious climates
of the world.”
Starting from
San Diego,
Calif., the avia-
tors will Av di-
rect to Seattle,
where tilt:,' will

“has the dis-
tinction of
holding every

Copyrlght. Underwos] & Dpderunad

A Fli t Langley Field, Virginia, Studying Route to B
o5 i lﬂmu-r::d 5 nlrnund-ﬂn-Wn:Id Fdﬂrlrl':.t -

hop off on the
first leg of the
approximately



39.000-mile vovage over the air lanes of
twenty-two countries. Roaring northward
along the ceast of Canada and southern
Alaska: across the Aleutian islands: down
through Japan; across India; up the Per-
sian gulf; across Turkey and Europe to
England ; thence to Iceland and Greenland
and southward to

the Farce islands and Iceland and Green-
land, and between Greenland and northern
Canada. It is expected that, before the
journey is completed, each airplane will
have changed motors three times.
Climatic conditions will be one of the
greatest hazards encountered and a glance
at the proposed itin-

the Canadian bor-
der, it is hoped the
planes will escape
the rainy season in
the United States
and India and will
complete the jour-
ney by August or
September. The
four American
planes will be all
metal, have a wing
spread of fAfty feet,
a speed of 175 miles
an hour and a radius
of 2,500 miles. They
will carry B0 gallons
ot gazoline, hfty gal-

uae among pllats,
meanings follow:

airplane,

atmosphere.

placed an the ground.

SLANG OF THE AIRWAYS

MIRRUR[NE the romance, tragedy and ad-

venture surrounding the conquest of the air,
countless words and phrases, forming a strange
language distinctive to aviation, have come into
Some of these terms and their

CRATE OR SHIP—An airplane or hydro-

BTICK—Conirol lever,

SIT DOWHN—Tao make a landing.
CRACKED—Plane wrecked in landing.
BOTTLE OF MILK—Fog or snow-fAlled

HLINKERE — Intermittent
CEILING=—=Highest point under the clouds

at which earth is wisible or the maximum height
to which the plame can ascend.

erary indicates what
may be expected.
From the arectic
weather of Green-
land and Iceland to
the deserts of Arabia
and Asia Minor is a
long jump. climati-
cally speaking, and
onée that will offer
no end of difficulty.
Favorable landing
fields are few amd
far between. From
the northern hound-
ary of the United
States to N ome.
there lies abour 200K

guiding lights

lons of oil and be

able to stay aloft twenty hours. The long-

est continuous flight necessary an the voy-

age will be from Attu to the Kurile islands,

a distance of 700 miles, Other long hops
will be required
over the Atlantic
ocean between

g .-"huh_'-!__:"-;'

[
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lineal miles of the
most repelling country that could be
crowded together anvwhere on the face of
the globe. Deep canvons, mighty gla-
ciers, timber-covered mountain ranges
and snow-topped peaks form a terrain of
marvelous beauty, but one which evokes
no cry of admiration from a bewildered

".'r-'.'-.
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Cx.0rd University in England Which American Aviators May Visit on Return Journey



pilot looking down for some
possible spot toset his “crate.”
A “milk-bottle” atmosphere, however, is
probably the greatest danger the fliers will face.
[t contains frost and fog which blot everything from sight
except the nose of the plane, the tail and each wing tip. The
Venturi tube of the air-speed indicator hecomes frosied inside, and,
theretore, does not give a correct dial reading, Flving through 3
snow is easier than flving through rain. Although safety always lies
in height in the air, in flving over strange country every pilot strives
to keep within sight of the ground, or under the cloud “ceiling.” [1f
he goes above the ¢louds, he often loses all sense of direction. Also,
|I~'l‘-'j!'l-F_: risen above the clonds, it is necessary to come down through
them, and as the mist mav be elinging to the Fround or mountainside,
a “crash” results before the pilot realizes his position. Although
comparatively little data has been gathered as to weather condi-
tions in the tropics, the only unexplored airway that the round-the
world fliers will encounter 15 between the Pacific ocean and the
south China sea, What is known as the “Typhoon Triangle” has
the China sea, Manila and Hongkong for its points. It i=s
hoped, however, that by seeking an elevation of from one tn
two miles, the aviators will be able to ride above any such
disturbances. Between India and
Damascus the pilots will use the air-

Copyright, Falrehild Aslsl ¥iew
Air View of New York City over Which the Army Fliers Will Pass on Last Leg of Flight
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way established by the British to assist in
keeping in close touch with their far-Aung
empire. This does not mean that the
country from the azure Indian ocean to
Furope’s smooth fields is conducive to
iree and easy flying, however. Impene-
trable jungles, rock-scarred mountains, a
jagged coast line

and sun - beaten

deserts. the shift- . i
ing sands of i
which are infre-
quently trod  hy
the clumsy feet
of camels trav-
eling in cara-
van, offer
nothing but
danger and per-
ilous solitude to
winged stran-
gers. Crossing
Europe should
entail no great
hardship after
the problems of
Asia have been
aolved,  Sean-
dinavia will be
the jumping-off
place and there
three long over-
water fights will
face the mlots—
Norway to Ice-
land to Greenland
to northern Can-
ada. No doubt,
extensive over-

hauls and repairs B A
Map of Propesed Arcund-the-Waorld Flight of Four Planes

will be made be-
fore the dash for
America is started, for to flounder into the
irigid waters of the Arctic sea after cover-
ing every conceivable kind of territory
would be a tragic climax not to be risked
at a eritical stage of the journey. .
Regardless of the outcome of the at-
tempt, it is bound to mark a new epoch
in the conguest of the air by man. [t was
only a few vears ago that the entire world
was interested in the attempt of British
aviators to fly across the Atlantic. News-
papers were filled with stories of the sue-
cessful flight across the Atlaatic ot the
United States navy's NC-4, which was
hailed as the acme of aviation achieve-
ment. Ten years ago, almost to a day.
the British channel was crossed by an air-
plane piloted by Louis Bleriot for the Arst
time to win a coveted prize put up by a
great newspaper. The barking challenge
trom Bleriot's tiny, twenty-two horse-
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power motor was taken up and the answer
came a decade later in the spanning of the
Atlantic, the non-stop record flight of
Lieutenants Kelly and MacReady, of the
United States army, from New York to
San Diego and the achievement of Lieut.
Williams, U. 8 N., in roaring through
space at a rate ot

; speed hitherto un-

b S known 1n the

checkered history
of transportation.
In 1915, a round-
the-world flight
was proposed as
part of the Pana-
mia-Pacifie Expo-
sition, but scien-
tists then deemed
it “impossible of
accomplishment
in thiz genera-
tion.” Many
vears previous-
ly, Benjamin

Franklin, when

asked his opin-

ion of a balloon
ascension in

France., wizelv
_ : replied: *0Oi
i : what use is a new
. . born babe 2" And
so, if the present
attempt to circle
the globe suc-
ceeds, America
surely will have
every right to her
champions, for it
wis their progeni-
tors who timidly
tested the same winds, ventured aloft on
the same air carrents and cragthed on the
same soil—the Wrights, Curtiss, Langlev,
Chanute and a host of others,

America, however, will not achieve the
honor of being the first to circumnavigate
the earth without a battle, for both Great
Britain and Portugal have been preparing
for months for sinnlar attempts. The
latter country will use Fokker monoplanes
with a wingspread of about sixtv-five feet
and a capacity for carrving a useful load
of 3 pounds at a speed of 110 miles an
hour. Several previous attempts to en-
circle the earth have been made by the
British and French, but without success.
Supplies for the army Hiers will be shipped
from the United States to various points
on the route and pathfinders will cover
each section of the tight, JFor flights over
the ocean, planes will use pontoons
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MINIATURE CASTLE IS BUILT IN GARDEN NOOK
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Model of Ancient Castle that Required Two Years to Build

Exactly duplicating in every detml a
structure built 600 years ago, a miniature
castle, with balconies, columns, a tile roof,
hanging baskets filled with flowers, and an
ohservatory on the top with winding stone
steps, has been constructed by an llhinois
man. At the base a terrace provides space
for lowers and shrubbery, There are four
fioors, each with different art-glass lights
and more than a hundred windows, all of
which were cut by hand. The walls are

KITCHEN SPOON STRAINS EGGS
THROUGH SLOTTED BOWL

Separating egg volks from the white
without breaking them is easily done with
the aid of a large spoon which has a wide,
slotted bowl to allow the white to slip

Straining OF the White of an Egg Through the Slet
in Spoon’s Bowl

studded throughout with cut-glass jewels.
The ceilings are made of solid mirrors, and
a complete lighting system has been in-
stalled, Throwing light on the jewels, cut
glass, and mirrors produces unusual ef-
fects which make the “castle” a thing of
heauty at night. That his reproduction
might be complete in every detail, the
builder used twentyv-seven loads of rock,
thirtv-two bags of cement, and seven carts
of gravel for the base.

through into a dish below, The opening is
too small to permit the yolk to pass, and its
shape and rounded edges aid in prevent-
ing the egg center from bursting. The
spoon is also useful for whipping potatoes
and cake batter, and for stramming vege-
tahles from soup.

SCARLET FROG WITH BIG VOICE
FOUND IN TROFIC JUNGLE

Emitting a croak of great volume, a
hricht red frog has bheen found in the -
jungles of British Guiana by scientists
irom the New York Zoological Societw.
The scarlet animal, it is reported, 15 re-
garded as a charm by some tropical natives,
When one is caught, it is cut into as many
pieces as there are warriors in the village.
Fach man then rubs his portion over the
points of his arrows in the belief that this
practice will assure his weapon periect aim.
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MILK SEPARATED FROM CREAM
THROUGH HOLE IN BOTTLE

By draining off the milk through a small
hole in the hottom of a bottle of recent
design, undiluted cream can he obtaimed

Letting the Milk through Hole in Bottom and Pouring

oput the Unmixed Cream

easily, saving the housewife the trouble of
pouring the milk into pans and skimming
it. The cap does not have to be removed
when this hettle is used, thus keeping the
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cream tightly sealed from impurities until
wanted. The small orifice is designed so
that it does not come in contact with any-
thing when the bottle 15 standing upright.

GROWING VARNISH ON TREES
IS FLORIDA INDUSTRY

Tung, or China-wood oil, a very impor-
tant raw material in the manufacture ot
varnishes, wall paints and enamels and
largely used by the linoleum and printing-
ink industries, is now heing produced in
Florida. After much experimentation, it
has been found that soil, temperature and
climate conditions are favorable to the
rrowth of tung trees on hundreds of thou-
sands of acres of idle land in the south.
The quality of the oil pressed from the
nuts of these trees in America is said to be
higher than the Chinese obtain,

VALUAEBLE SILK SPUN BY FISH

Fish that spin silk are said to have heen
found in the warm waters of the Mediter-
ranean sea. Known as “puina.” they have
tongues shaped like tubes enabling them to
form threads similar to those made by
spiders. So fine is the strand that six miles
of it is said to weigh no more than a grain.
Stockings and other light fabrics woven
from the material are declared to possess
great warmth and durability, but are very
expensive. The fish changes its place of
abode frequently, leaving behind each time,
a hammocklike bed of the silk.

ELEPHANTS' FEET ARE TURNED INTO USEFUL JARS

1;1"=1.5l.¢-p:|]}cr haskets, tobaceo jars amil
receptacles for various uses made out of
elephants’ feet have appeared in German
shops.  Equipped with hinged covers,
tightly lined interiors and with bands of

polished metal about the top, these novel-
ties are attractive in appearance and their
stability and durability are said to appeal
to the purchaser seeking “something
different” in the wayv of a wseful curio.

Elephants’ Feet Pressed into Further Service as Decorative and Durable Holders for Tobacco, Waste Paper
and Other Articles
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Changing Lewly Corncobs Inte Valuable By-Products

How Uncle Sam Is Turning Waste Into Gold

HILE the public is clamoring for
reduced taxes, cheaper coal, and a
drop in the cost of living, Uncle Sam is
steadily transmuting waste into gold to
make some of these dreams come true
through the elimination of waste. In an
effort to discover practical and economi-
cal methods by which
to convert great
masses of apparently
useless material into
profit pro-
ducers, a staff
of scientific
wizards has
been set to
work by the
government.
Out of this
campaign has
emerged the
lowly ecorncob
with a place in
the sun and no
longer con-
demned to he
burnt, dumped
Inte swamps
and rivers or
buried. As

Ceprright, Cllnedimst Studls

Government Expert Testing Purity of Green Tea

though touched by a magician’s wand, it
has come forth as furfural, a brand new
combination, to vie with bakelite and hav-
ing a whole retinue of places of usefulness
and a rising commercial popularity.
Under the same influence the misfits,
defectives,

misshapen and overgrown
memhers of the citrus
family and the humbhle
sweet potato have also
arisen from their Cin-
derella roles to
take their
places as valu-
able products,
and the wvery
deficiencies that
shut them out
from market
association with
the balance of
their crop have
operated to
their new de-
velopmenit.

One of the
hig problems in
farming 15 the
practical utili-
zation of all of
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the seconds, culls or surplus of a perish-
able nature, and at present close attention
is heing given to this question. For in-
stance, the orange and lemon growers have
until the last half dozen years suffered
material losses in the waste of guantities
of iruit too large, too small, slightly defect-
ive in shape, or I:rrmi-er] from careless
handling. This amounted to about three
per cent of the total crop from year to
vear. The es-
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i5 replete with interesting discoveries, It
15 estimated that about twenty million tons
are produced each year, of which practi-
cally the entire amount has gone to waste
save a small portion used as fuel, in which
case it 15 rated at about one-third the value
of coal. Experts of‘the burean of chem-
istry reduced it to a soluble mass from
which all of its valuable substances could
be extracted and every element analvzed

and tested. An

tablishment of a
laboratory in
Los Angeles, in
1914, had for its
olmective the
development of

new products
from this waste
CTofh. Since its

opening, the
production of
hy - products
ifrom the leit-
overs has been
ereatly helped.
Four concerns
in this field now
1].'{\.1‘! L -l:'.'l.]'lﬂl,'.'i"}"
of 30,000 pounds
of lemon  oil,
SU0,000 - pounds
of citrate of
lime, and more
than 1,500 0K
j.rlrlml:]ﬁ of citric
acid annually.
The same impe-
tus livened upthe orange by-product plants
and now there are twenty of these en-
gaged in producing orange marmalades,
rethes, juice, and the candied peel, to the
tune of six million pounds each yvear. Bet-
ter methods have inoculated the orange
vinegar production, and the grapefruit has
not been overlooked, as improved fruit
juices, conserved and eanned products and
candied peel being so successfully sold,
bear witness,

With his eagle eve upon another source
of loss, Unele Sam recently organized an
evperimental laboratory at [itzgerald,
Ga., to And out what could be done
with the great mass of unmarketable sweet
potatoes lost by decay each vear. The re-
~ult was the discovery that a good sweet
"Tlll" coulil readily he made from these

“spuds.”  Though this iz not <o sweet as
cane or honey, it is practical for table use,
cooking and for making certain kinds of

candy as caramels, taffy and Kisses.

The debut of the carncob in chemistry

Washing Sweet Potatoes as One Step in the Process Perfected by
the Government for Turning Them inta Sirup

experimental
laboratory was
set up in Vir-
ginia, and the
first result obh-
tained wa=s a
priocess for ad-
hesive. The
discovery of
furfural came
about through
experimenting
with sulphuric
acid upon the
adhesive mate-
rial. Up to
this time, less
than two vears
ago, the lowest
price quoted by
chemical supply
firms was 330
per pound for
furfural, but
snon one frm
ot it down to
hity cents per
pound in one-hundred-pound lots. But
from the data obtained irom the labora-
tory it was shown that a vield of six per
cent. or 120 pounds of furfural per ton of
corncobs could be obtained,

Now furfural bids fair to be of value in
the making of resins similar to bakelite and
suitahle for the construction of electrical
instrument parts, printing plates, talking-
machine records, and molded articles.

In the prevention of dust explosions, the
government also has rendered valuable aid
to the industries of the country. Plant
dusts are highly explosive and when mixed
with air in certain proportions they only
need a spark to produce violent and disas-
trous blasts that have caused great loss of
property and life. As a result of expen-
ments, such explosions in the far north-
west among grain mills, stareh factories,
and elevators have been greatly reduced,
the number heing brought down from 30,
with a consequent loss of $1,000,000, to
less than sixty.
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WHISTLE IN FRONT OF LOCOMOTIVE TO SAVE LIVES

If locomotive whistles were placed n
more forward positions and a single, high-

pitched note were
adopted many lives
would bhe saved
and approximately
$£3,000,004) a year cut
from the railwavs
coal bhills, acecord-
g to Prob. A, L.
Foley, of Indiana
university. After recent tests, he de-
clared that the sirens now are not placed
to the best advantage, being behind the

smokestack and steam dome. When in
front of the boiler, it was found that the
whistle was audible at greater distances,
and so would be of assistance in
cuttingdowncrossing aceidents,

Automobile Being
Crushed at Grade
Lrossaing the
Driver Having
Failel t0o Hear the
Warning Whistle of the
Locomotive

As they would be more easily heard, the
whistles, it was said, would be needed less
frequently, resulting in a saving of fuel

TWO YEARS SPENT IN CARVING
MEERSCHAUM-PIPE DESIGN

Although it has never been smoked, a
meerschaum pipe is valued at several thou-
sand dollars by its owner for the carving
that adorns the bowl. It is the work of an
Italian sculptor who spent two years on
the task. The design depicts three mount-

Coprright, Underswond & Updefsoml

Carved Meerschaum Pipe Valued at Thousands of
Dollara lor Sculpture on Its Bowl

ed horsemen and seven hunting dogs pur-
suing a fleeing stag. A richly carved border
and the delicately outlined branches of a
tree beside the fragment of a ruined castle
wall, forming the top of the bowl, are ia-
cluded in the design.

GOLD FROM WATER OF THE SEA
STILL ONLY A EUBBLE

Making gold from sea water, or, more
accurately, extracting the vast amount
of precious metal in solution in the oceans
is still only a dream. Some time ago a
rumor was circulated that a profitable
method of doing this had been invented in
Germany. Investigation proved, however,
that the report was founded on the re-
searches of an industrial plant on the
shores of the Adriatic which found that
the average amount of gold in sea water
was one ounce to JLO0 tons of water.
Furthermore, it was shown that the gold
was not in simple solution, but in what 1=
known as the “colloidal” state, making 1ts
isolation much more intricate,
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“FACTORY"” SHIP KEEPS WARCRAFT IN REPAIR

One of the Navy's Watchmakers Plying His Trade Aboard the U, 5. 5 “Bridgeport,” Mending Timenieces

for Crews and Craft.

Warships of the Atlantic fleet that get
ont of order during maneuvers far from
a shipvard, are nltcmled hy the repair
erew of the "Bridgeport,” a vessel equipped
to mend almost any damage occurring to
the craft in nnhu.ur:..' action., Skilled work-
ers turn out parts of machinery to replace
those injured or worn out in practice
I'F|H,']':I,T'ill1'l,‘i-. or while on long cruses.
iroken shafts or beams are welded by
oxvacetvlene and the crippled boat is
ready resume  activity within a  few
Iours after sueh accidents.  Watchmak-

Left, Inspecting Fange Finder Repaired on the **Factory™ 5115?

ers anid instrument repairmen may be seen
helow decks of the “factory” ship putting
the timepieces of the fleet in order and ad-
justing range finders and gun sights fre-
quently jarred out of commission in the
“war game.” In cases of extreme neces-
sity, the foundry of the repair_craft can
prodiuce large castings with a speed equnal
to that of the most up-td-date shore estab-
lishment, thus permatting a battleship to
he out of service ior only a short ptriml
While the fleet is on trips far from its base
the floating industrial plant accompanies it.

CHANGE IN DESIGN OF THE FLAG
FROPOSED TO ARMY CHIEFS

Sovel arrangement of the stars i3 pro-
pr<ed in a United States flag of umgue de-
-ign which has been submitted to the war
department. Stars representing the thir-

American Flag with Letiers. of Siars as Former 3choal-
Teacher Waould Have It

-

teen original colonies are grouped in a
crescent above the letters U, 5. formed
from the rcm‘rmmﬁ ﬂurwaﬁxe There is
no change in the arrangement or color_of
the stripes or of the field. The origmator
of the pattern, a former schoolsteacher;:is
satd to have chosen this paﬁi-:triar dl*_-sig‘n
=0 that the national emblem would be iden-
tified more easilv by foreigners.

RADIO BEACON GUIDES AVIATOR
ON HUNDRED-MILE FLIGHT

Guided only by signals spoken over a
radio beacon, an aviator recently flew from
Davion, Ohio, to a point one hundred miles
distant, arriving there without mizhap and
without losing his course at any point. In
his receiver he heard the letters A and T
(- — —) repeated over and over. As he
flew along the correct course, hoth letters
were equally loud, but the moment he got
off the course to one side or the other, one
letter hecame noticeally Jouder than the
other and showed him which way to turn
tor et back,
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Man Receiving Dental |
| ‘Treatment Aboard the
| *“Bridgeport,™ and
: H'ij:ht: F.|rr of Ma-
| chine Shop: Bettom:
Welding and Cutting |
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FLIGHT OF GULLS 15 PICTURED
IN SCULPTOR'S CLAY

Swooping in realistic fashion over a
hreaking wave, figures of sea gulls form
the chief motif in the design submitted for

E T T R e < it

" | s r LA I bl P

H , 3 P Yong, Iy
3 ; g 4

UCopyplahr, Vinlgpasanl & 1 lerdoul

Mavy Memorial Design; Gulls Modeled sa that They
Seem to Be Poised Unsupported

the proposed Navy memorial which is to be
erected in Washington, D, C. By careful
balancing of the pieces, distributing the
weight of the material and interlacing the
wings of the birds, the gulls stand our in
iull relief to increase the suggestion of
eraceiul fAight. Although the design is
saud to have been accepted by a committee,
a New York sculptor has objected to it
on the ground that gulls are scavengers of
the sea and therefore should not bhe used
to symbolize the United States navy.

TOBACCO PURSUED BY FOES IS5
HARD CROP TO HANDLE

When a man walks into a cigar store to

buy something to smoke he little realizes’

the processes gone through by the it of to-
hacco he gets, At least two vears have
elapsed between the time that the =zeed is
planted and the day that it is ready to go
up 1n smoke. The hazards that attend its
career from seedling to the familiar blue
baze are more numerons and diverse than
thosze affecting almost anvthing else raised
on an American farm. A half dozen vari-
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eties of bug and worm, several diseases
and many kinds of weather ruin a crop
overnight. Usually the seed is sown in
April in beds covered with glass or cloth.
These have to be heavily fertilized and fre-
quently watered and cared for. During
the last part of May the plants are trans-
planted in the field where they must be
kept absolutely free from weeds through-
out the season. August and early Septem-
her are devoted to the harvest, as the to-
bacco must be cut before the frost. Then
the plants are hung up in the barns where
they go through a curing process until
November. Later the leaves are stripped
off and packed in heavy bales. The next
step in the process 1s grading. In the Con-
necticut valley the tobacco is sorted into
at least ten grades. Following this it is
packed in boxes for sweating or “lore-
sweating,” again graded according to qual-
ity, vield, texture and “"burn™ and shown
to the prospective customer.

RIVER MUD CHEAP DYE SOURCE

By a process reported to have been dis-
covered in England, river mud may be
manufactured into dyves with which papers
and lightweight fabrics can be colored.
After the mass is dredged from the
streams, small stones and grit are removed
and the material is dried and ground be-
fore being burnt in furnaces. Excess gases
are driven off and pass through a “scrub-
her" that is said to drain out any ammonia.
While being baked the mud turns to a
deep brown shade.

KEYLESS LOCK ON GEAR-SHIFT
LEVER BALKS AUTO THIEF

Designed to At
any standard gear-
shift lever, a com-
bination automo-
bile lock has heen

patented. It
eliminates the an-
novance of using
kevs, which 15 of
special value in
cald weatlher. The
tumblers operate
easily and are said
to  he soundless,
thus preventing
the opening of the
lock by “feeling”
the combination.
1t does not inter-
fere with driving.




Building,Beaufy Into Steel Furniture

Combining Durability and Utility in Metal Marks Another Mile-
stone in Progress of One of Nation’s Youngest Industries

are being made at the rate of hundreds
each day, in factories that vibrate to the
movements of special machinery designed
for the sole purpose
of transforming steel
mto new ways for
I_IHE service of man.
One Wisconsin com-
pany is now turning
out more than 3K
pieces of bedroom

MARI{ING a significant development in
the iron and steel industry, one of
America's youngest arts, the manufacture
of metal furniture on
a broad production
basis promises to
solve the problem ot
the shortage of hard-
woods and open a
l.".'.:l_:-. I.Ilt' Tew l_"‘-i'liII'I.IIE'I'I_'l.'
to householders, Of-

Glimpses Insbde a Busy
Metal-Furniture Factory
Where Power Apparatus
ol Special Desipn Has
Been Installed to Speed
Production; A bowve:
Welding the F=c=r:u1iuié
Lipa the Corpers o
Dresser Drawers by
Electricity : Left 1 Power
Pressea; Right: Adjust-
tng BMirfrer Posta to a
Bresl Dresser

fice equipment, beds and other articles of
metal have been on the market for some
time. In fact, bronze thrones, tables and
couches, inlaid with ivory and lavishly
decorated, were known in ancient Nine-
veh, to the Assyrian kings a century be-
fore Christ and to the Romans. But now,
complete bedroom suites and other articles

furniture daily, the product including nine
distinct suites each consisting of ten or
eleven separate pieces,

Production on such a large scale has
bheen made practical because of the dis-
covery of ways to apply a durable and ar-
tistic finish to the metal and because effi-
cient power presses and other necessary

i

Bteel Bedroom Suite of Graceful Design and Finish Rivaling thar of Finest Woods
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nachines have been n-
vented.  After many ex
periments, pleces of steel
tubing and Aat sheets of
"'":ll"lill Areg 11O W Lriirne=
:'-:'='|||,'r| 'i!l1_|'| T.||l|{‘-.. chit-
foniers and other articles
of dlesipn and bhnish that
the eve of an expert can
hardly distinguish from
the most costly hard- ar
woods, T he matenals

usedd are principally cold-Anished sheets
and cold-rolled strip steel.  About /750
pounds of the metal are needed tor making
a hedroom suite exclusive of the bed, All
framework is constructed of seamless tuh-
ing electrically welded, This is made first,
rrooves being leit in the corner posts for
inserting the Hat sheets that form the tops,
~irles and backs. Dresser tops are left so
that they can be slipped out if there is need
of replacing them and they are also “dead-
ened” to prevent metallic sounds, Legs
are holted into the framework, thus insur-
ing great stability. In every one of the
W) separate operations in constructing a
ilreszer, for instance, from the time that
the tubing comes from the mill until it is
ready for painting or enameling, parts are
assembhbled accurately within one-thirty-
second of an inch to attain perfect ht.

1 Ingpecting Tabl
ANt =} ] EinE L H
I

Completing Dresser

ing Joints
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In giving the metal its
finish, a priming coat of
solid color is applied first.
Then, skilled workers
brush on a coarse grain.
This 15 followed by a sec-
ond coat of darker hue
and then a fne grain.
Both graiming operations
are done free- hand to
avoil a stenciled appear-
ance. One, two or three
coats of varnish are applied and after each
coat, the furniture is placed on small tray
cars and run into ovens where 1t 15 baked
one hour at a temperature of 3} degrees
Fahrenheit. Herein lies one great advan-
tage over wood, for the metal can be heated
to a high temperature to imsure a darable
finish that will not easily become scratched
or marred and will resist a forgotten cigar
or cigarette stuh.

Brazed, welded and halted together, the
metal parts form a rigid article. A spindle-
legred dressing table 15 said to stand ten
times as much weight as one of wood.
Diresser drawers that do not stick in damp
weather, legs that cannot he spht by caster
spindles, mirror more securely htted,
greater cleanliness and protection from fire
are a few points claimed for metal furni-
ture in addition to its beanty.

Drawers ;
oW D

ARMY DOES MORE THAN FIGHT;
HAS MANY PEACE DUTIES

Fesides its training for war service, the
U'nited States army serves a long list of
nonmilitary purposes, It is a sort of uni-
versity for training in social service; its
enrineers make rivers navigable, extend
telegraph service into the wilderness, build
roails, improve harbors, erect lighthouses,
explore the Arctic area, and its phyvsicians
niithe the tropics habitable. The medical
corps hias plaved a leading part in eradicat-
inz hookworm, typhoid and establishing
effective public sanitation. The chemical
service has to its credit numerous contri-
butions to medical science, ineluding effect-

ive means for destroying farm pests and
undesirable insects. The ordnance depart-
ment has contributed greatly to the science
of metals and has helped in standardizing
motor transport.

TOBACCO HAS RIVAL IN WEED

Watercress is said to have been found by
an Enghish mventor to be as pleasant to
smoke as tobacco and, when used as stui-
fing for pillows, can be emploved to induce
sleep to sufferers from insomnia. Other
medicinal qualities reported to exist in the
once “worthless weed” have made 1t so
vitlluable that its culture has been taken up
extensively in Germany.
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WHITTLER'S SKILL RIVALS
ART OF ORIENTAL
CRAFTSMEN

With a penkniie as his only tool,
a Pennsylvania man i1s reported to
have carved wooden ornaments
that vie with those produced by
skilled craftsmen of the orient in
heauty and detail. Almost any
article that can be cut from a piece
of lumber can be created by the
whittling sculptor, it is claimed.
Among his many achievements
are violins, scrolls, and even a
powder horn.

[ Washed up by the tudes, dozens
of soft-chelled crabs were gathered
along the beach by residents of a
town on the Delaware bay a short
time ago. To gain the full bene-
fit of the unexpected harvest, the
whole village turned out and men
and women worked in relavs day
and night, using lanterns and fare
torches to light the waters after
darkness. More than fAfty dozen

of the crabs were picked up in a
few hours, according to reports.

WATERPROOF AUTO MAP CASE
CUT FROM SIDE CURTAINS

Dnsearded antomobile side eurtains anid
a piece of celluloid may be fashioned with
hittle trouble mto a waterproof case for

Transparent Guide-Book Carrying Case with Autamabile
de-Currain Back and Celluleoid Top

Jackkmife -Euulpinr with Some of the Many Artickes He Has
Whittled fram Blocks of Wood
carrving maps or touring guides, The

material is cut to the desired size and
stitched around the celluloid, thus forming
an open bag into which the maps can be
slipped. They are plainly visible through
the transparent covering, and are pro-
tected from wear, dust and the weather.

CHICKENS ARE FED ON GRAVEL
TO DECEIVE BEUYERS

Charges of trickery were referred to in
a report to the New York Live Poultry
Keceivers' association by one of its coun-
«¢l recently. It was asserted that about
fortv-eight hours before the poultry
reached New York, the birds were starved
until the day of unloading. Then there
was put down before them a substance of
ground oyster shells, sand and gravel mixed
with meal and a sprinkling of red pepper.
The pepper was to make them thirsty, it
was said. An hour or so later they were
riven plenty of water mixed with “shorts.”
Sometimes cement was added, The result
wis declared to be a solid, indigestible mass
in the crop of the birds that added from a
quarter to a pound and one-half in weight,
which deceived the buyer.
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RUBBER PATCH ON SHIP'S HULL
TO PREVENT ITS SINKING

To prevent a ship from sinking aiter it
has been rammed and a hole plerced in 1ts
hall, a pateh has been invented that stops

Mode]l of Ship and :-Iiu'hhz.r“F:.t:'I'l Deslgned 1w Prevent
Sinking of Vessels after Collisions

the leak when it is dropped over the side,
The patch is padded with rubber and is
attached to a line that is carried through
the hreak by the inrush of water. A pull
tightens it so that the vessel may proceed
on its way.

GREAT FUTURE IN ELECTRICITY
PREDICTED FOR AMERICA

Although scarcely more than hfty yvears
ago there was nothing eleetrical in indus-
try, no generators, motors, transmission
lines, lights, communication or traction,
today the entire fabric of modern civiliza-
tion 13 interwoven with a complex-and in-
{!i_a]{en:iah]e tissue of electrical power.

What has been the electrical industry's
contribution to progress? What is it now
doing to advance human wealth through
the promotion of more efficient produc-
tion? Most important of all, what is 1t
likely to do in the immediate future? May
we expect an equal or greater advance in
electrical science and industry in the next
half century, or has the rapid growth of
the last fifty yvears brought it to the satura-
tion point ?

These are some of the questions taken
up by Gerard Swope, president of the Gen-
eral Electric company, in a report to the
stockholders of the organization. He de-
clared that motors are now doing the work
of 170000000 men and that electrification
of the railways in the United States will
save 100,000,000 tons of coal a vear.

“Intensity of research in water-power
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development—the rapid succession of de-
velopments—the fervor of engineering in-
vestigations—all these are going forwarnd
at a rapid rate,” he said, “and are far ahead
of the appreciation of the general public of
the service that electrical appliances will
render in the future,”

DO MOTHS SMELL CAMPHOR?

Moths may be kept from destroving
eloth materials by a chemical which is be-
lieved to exist in green aniline dye, accord-
ing to experts working on the suhjeet in
Germany. The emerald coloning 1s saiud to
have caused fabrics in which it is used to
he immune to the attacks of the pests
Camphor balls and naphtha treatment have
heen insufficient protection, according to
some anthorities, who beheve that since
moths have no sense of smell, gaseous
odors will not repel them.

AUTO-WHEEL PULLER GUARDS
AXLE FROM ANY INJURY
To prevent injury to the axle in the re-

mavil of the rear wheels of an autoowahile,
a puller las heen d&ﬁigntd to do the work

Simple Wheel Puller Designed to Prevemt Injury to the
Anle Shaft of Aurtomobiles during Remaowval

quickly and without damage. It screws on
the end of the shatt, the base forming a
rezt so that pressure may be safely applied
through a center pin. The threads also
are protected while the wheel is being
jarred loose.
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Preparing Materkal from Relerence Room for Package Libraries
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Fortune Spent Yearly to Answer Queries
from Hospitals All over World

A NSWERING hundreds of questions
+ & concerning the equipment, manage-
ment and needs of hospitals all over the
world, and giving information which will
assist doctors and nurses in the care of
the B00,000 patients who are fed. housed
and tended daily in the 7,095 hospitals and
sanitariums of the country, is the task oi
one of the most important clearing houses
of information in the world, the Hospital
Library and Service bureau. In the same
bhuilding are closely

the most complex of present-day institu-
tions, that the number 15 increasing rap-
idly, and that amazing developments are
heing made almost daily in medical science.
The “answer factory™ must keep abreast
of the times. Its files must be equipped
not only to give f[ull data on the latest
methods of community health organiza-
tion, but must have facts and figures con-
cerning building materials, plumbing, dis-
posal of waste, and legal and financial mat-

ters. The burean

related activities,
the national head-
quarters of the
American Hospital
association and the
eilitorial offices of a
rreat hospital mag-
azine. Together,
these organizations
spend much more
than $100,000 each
Vear just to answer
questions. They
s¢rve every state in
the union, every
province in Canada,
and their aid goes
to the remotest out-
posts of civilization.

The magnitude of

was estahlished in
1920 It is sup-
orted by the
tockefeller Foun-
dation and by con-
tributions from na-
tional hospitals,
nursing and medi-
cal organizations
and individuals. It
15 dlesigned not only
to save hospitals the
expense of private
lihraries, but to do
necessary research
for the entire feld.
Service is given free
to “hona hde hospm-
tal executives, trus-
teez, huilding com-

the task is seen mittees, health offi-

when it is reahzed 1 cials, or others offi-
: W

that the maodern R ilatiial Carts Sty - fondnt. Handtel dofie FLA 111 n:ﬂ_nrmen:l.E[I

hospital is one of mation for Reference and Educational Displays with  hospitals or
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engaged in welfare work.” One of the most
complete and comprehensive hospital li-
braries in the world is maintained by the
bureau. A force of voung women is kept
busv constantly compiling clippings and
formulating data. More than 1400 volumes
on hospital subjects, 1,300 pamphlets, a file
of 167 hospital, health, architectural, engi-
neering and medical journals, and 6,000 rei-
erence hooks are in the collection. More
than 200 suhjects are covered in the 783
little libraries already in circulation and
the extent of the data is growing con-
stantly, “When it is considered that our
country alone spends more than $1.000.-
(M), (K0) each vear in caring for the sick in

POPULAR MECHANICS

hospitals, amd that the new construction
and equipment program for this year -
volves at least $300,000,000, the importance
of a source of accurate information for all
persons connected with this work 1s seen,”
said an official of the bureau. “The mod-
ern hospital is a vast engineering enter-
prise as well as a place to take care of the
sick.,” Much of the material, including a
large collection of plans of hospitals of
various tyvpes and sizes, is exhibited at
meetings in different parts of the country.
Thus this institution not only meets the
needs for information from its callers, but,
through correspondence, package libraries,
and exhibits, extends its service widely,

SCULPTOR CARVES ICE BLOCKS
FOR WINDOW DISPLAYS

With skillful strokes of his tools, a west-
ern sculptor cuts lifelike figures of hirds,
ammals and other subjects from solid

Glittering Figure of Swan
Block of Iee by Window

Carved from 300-Pound
Sculpter

blocks of ice for window displays. In less
than an hour, he iz able to fashion the
forms of rabbits, an American eagle, or
other designs. Smoothing the outlines is
done by melting the ice with the hand.

HEATERS IN AIR MAIL PLANES.
KEEF FLIERS COMFORTARLE

Air mail pilots were kept warm during
the winter months by heaters installed on
their planes. Sheet iron welded around the
motor exhaust on one side, opened at the
tront end, and directed into the cockpit by
means of a tubing, enabled the aviators to
direct the warmth generated by the engines

to any part of their bodies. A valve regu-
lates the amount of heat. On the top of
the cockpit 15 stretched a strip of canvas
attached sufhciently tight to hold against
all ordinary wind pressures, but easy to
tear out if it is necessary to use the para-
chute in case of accident. With these
conveniences, flving in winter is said to be
not only comfortable as to heat, but de-
lightful as to scenery.

RED LIGHT TRAPS INSECTS

To combat the winged insect pests of
tropical regions, a means has been devised
by which the flying bugs are lured into a
teadly acid bath and either drowned or
asphyxiated by the fumes. It was found
that red light served as an almost irresist-
ible lure for the night-fliers and a colored
lantern was placed near the vessel contain-
ing the acid solution. As the pests flvtothe
light, the fumes destroy them.

METER FOR BATTERY CHARGING
HAS VARIABLE RESISTANCE

Combining an
ammeter and vari-
able resistance in
one compact unit,
a simple connector
has been designed
for charging stor-
are batteries from
direct-current cir-
cuits. A thumb-
screw clamp is at-
tached to the bus
har and a elip to
the battery ter-
minals. The ammeter shows the charging
current, which can be varied by a turn ot
the knob mounted below the meter.
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Policing the Air to Protect Radio Fans

Government Inspectors Keep Ceaseless Vigil over Ether Lanes to
Prevent “Jams” and “Collisions”

FEEPING a silent xigil over the ether,
members of the federal radio-inspec-
tion department are constantly on guard
to protect the rights of both amateurs and
hroadeasting stations. Their work is to
see that licensed frequencies in every sta-
tion are maintained, that programs are
kept to the standards which have heen
agreed upon, and that the unlicensed oper-
ator who "ja:lrl.li." the air is hunted down
and punished. Just a few vears ago, when
radio was confined principally to ships, the
department of commerce took over the
regulation of this means of communica-
tien. Inspection of the marine service is
still one of the most important functions
of the department, but so rapid has heen
the growth of radio that it has been neces-

sary to divide the country into nine dis-
tricts, over each of which a supervisor and
a corps of inspectors are given full author-
ity to regulate traffic.

Governmental authority, of course, is
the “big stick™ that assists theze “ether
policemen”™ in their work, but two ingen-
s instruments have been designed to aid
them.- One is a decremeter to measure
the frequency of transmitting stations, and
the other is an oscillator used in connec-
tion with a receiving set to "untangle”
jams caused by conflicting transmitters,
Both instruments are carried by inspectors
on their rounds. The decremeter 15 placed
near the coils of the transmitter and regis-

Adjusting Transmitting Amplifier in Station WMAQ under the Direction of Federal Radic Supervisor, Who
Makes Four Inspection Calls Each Year 8t Every Broadcasting Station in His District
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ters the frequency of the
broadcasting station.
The oscillator is ad-
justed to the incoming
waves and will show if
a sending station 15 off
allotted wave length.
Seated in his office,
or at home with his
special receiving set,
the inspector can quick-
|y straighten out an air-
trafhc snarl. The instru-
ments show which sta-
tions are to blame.
“You're five kilocycles
too high,” may be the
message telegraphel to
the offender, ""Move
down a bit." Most any
night, while thousands
of radio fans are enjoy-
ing their programs, a
Fovernment radio in-
spector i% E.-i.r.uing arders
down the ether trafic lanes to grevent
roaring collisions and smashups of the
programs. Most broadeasting  stations
now have frequency indicators and can
detect any deflection in wave length at
once. The inspector, however, is guide
to the manyv not so
Tracking down the unlicensed
operator and bringing him to real-
iz¢ the importance of co-operating
with the rest of the radio family is
one of the most important services
ot the “radio police.” They
do not strive to press crim-
inal prosecution, although
the statutes provide pen-
alties.  Persuasion
15 usually effective y
in convincing the y

Bupervisar E, A, Btagl of the Ninth Radio District Seated at Soecial Receivin

Like Detectives, Radio Ins
Their Identity and Are
to Face the Camera

equipped. *
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“putlaw’ that he should
conform to the code. In
this work, the federal
men have the co-opera-
tion of amateurs and
commercial stations
sometimes, however,
the chase is long and
fruitless. Again, luck
will play its part. Not
long ago, Kansas City
radio users, repeatedls
annoved by an unb-
censed broadecaster who
spoiled their programs
and caused interference
at all times of day and
night, sent for a federal
supervisor. After a few
hours of patient waiting
at his receiving set, the
federal man caught the
“outlaw call” and this
meszage: “I'11 meet vou
in an hour, doctor, at
the garage.” The supervisor grabbed 2
classified telephone directory. Under the
list of garages he found a name with the
tnitials that spelled the call used. Then
followed a sprint for a cap and a dash for
the garape. Hearrived ju.n;t as the trouble-
maker was stepping away from his
apparatus. The supervisor chatted
a few moments and then prevailed
upon the garage man to accompany
h him to the “doctor’s" house, where
4 both agreed to cease their activity.
“The radio fans are always
willing to co-operate with the
inspectors,” says E. A. Beane,
supervisor of the ninth district.
who, with two assistants, is re-
quired to watch owver
transmitting and 176 broad-
casting sta-
tions in his ter-
ritory, which
T

ctors  Shield
eluctant

Bet in His Home. From this

st He Nightly Keeps Order on His “Beat” with Aid of Oscillator
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comprises about a
dozen states in the
central west.
“Radio 15 becoming
standardized and
the average opera-
tor 15 educated to
cee the necessity for
co-operation. New
apparatus is heing
made constantly to
lessen  interference.
Almost ninety-nine
out of every hun-
dred complaints of
interference that we
ret are explained by
electrical disturh-
ance from some
other source than
radio apparatus.
Amateurs, contrary
to many reports, are
not to blame for the majority of troubles,
Many times it is the fault of the apparatus
itself, but outside interference from a
street-car trolley, poor wiring, an electrical
machine of some sort, is most generally
the canse of the radio receiver's trouble ™

When a storm, a few weeks ago, tied up
transportation and silenced the telegraph
wires, radio came to the relief of stalled
trains, served cities and towns with news
messages, and aided in many wavs. The
Eovernment “ether cops” supervised oper-
ations in the emergency. Amateur sta-
tions were authorized to operate on spe-
cial wave lengths to assist in the relaving
of messages. All stations were watched

Close View of Decremeter Outside of Case with Explor

with Head Phones, Instrument

Mapping Radio District by Colored Pins Placed at
Points where Transmitting Stations Are Located

carefully and the air
lanes were kept as
iree from interfer-
ence as possihle.
From a tranamit-
ting set in a farm
house on the plains
was sent the mes-
cape that brought
plows to the reliet
of a stalled train,
and other instances
of awl were numer-
ous. Answering
the complaints of
radio users
throughout iz one
of the chief duties
of the inspectors.
Frequently reports
arise from unknown
sources and are put
on the radio. There
follows a deluge of queries to the inspec-
tors. Alaps are kept, showing with the
aid of colored pins where the stations in
the district are located and how messages
can best be routed between points.

Not long ago, the marine-inspection
service probably saved hundreds of lives by
ordering new batteries in a vessel’s radio
outht just before sailing. The ship was
wrecked and boiler fires had to be
drawn. This left
the radio without
power from the
dvnamos, but dis-

Eum;h:d and with Others at Left,. Connected

E;. Cadl W
an Be Used as Receiving Set
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tress signals were relaved with current
from the batteries. When the “5.0.5.7 15
flashed into the air from a ship in dis-
tress, naval stations flash the “Q.R.T.”
signal, “Keep Off the Air.” This stops all
hroadeasting, so that there may be no in-
terference with attempts to locate the ship
and speed help

b v radio 1f
needed. The
“ether police”

keep wvigilant

watch to detect

any vielation of

this order.

Largely

through the ef-

forts of the

radio inspeec-

tion depart-

ment and with

the co-opera-

tion of nawval

officials, Amer--
ican vessels are
being equipped

to broadcast
their signals on

a JAb-meter
wave length,
thus eliminat-

ing one of the
chief sources of
interference in

the past. Some

of the vessels

are still using
spark senders

and their mes-
sages sent in

this manner
“ro across the

country like a

buzz saw,” fre-
quently drowning out programs of near-hy
stations and interfering with receiving sets
evervwhere. Much of this interference
has been stopped through a plan to have
vessels, operating on certain wave lengths,
stand by during the concert hours.

During the fiscal vear ending June 30,
1923, sailing from United States ports,
there were 11,305 wveszels that required
radio inspection. The department exam-
ined and licensed 10000 amateurs and
2800 commercial operators. There were

541 licensed broadcasting stations and
16,570 transmitting stations to be in-
spected. For all this work, there were

only twenty-nine inspectors. This is due
to the fact that the department has heen
greatly handicapped by having to operate
under the old radio law of 1912, New leg-

—

Using the Decremeter to Determine Frequency of Transmitting
Apparatus Im Station WMACQ, Chicage. Exploring
Operator's Right Hand by Induction Reglsters Reading on Dial
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islation is expected to provide for the en-

largement of the force of inspectors, and

for the appropriation of larger sums to aid

the radio research department of the
. United 5tates bureau of standards, where

tests are constantly being made to devize

new instruments to aid the radio police and
to And appara-
tis that will
eliminate inter-
ference for the
benefit of the
radio fan. A
single device in
this department
has been ar-
ranged which
has saved many
thousands of
dollars already
and spared the
inspectors fre-
quent trips to
Washington
with their
equipment.
Once a month,
“‘standard
waves' are sent
out from the
bureau and are
recorded on r.hv.:
decremeters ol
the inspectors
so that they can
determine il
their instro-
ments are accu-
rate. Before
t hi1s arrange-
ment, they had
to take the ma-
chines to Wash-
ington and
wiste a day or s0 waiting for the tests o
be made. New broadcasting stations are
constantly adding to the work of the'in-
spectors,  Before programs can be sent
from a newly licensed station, it must un-
dergo a thorough inspection by the super-
visor in that district. Ewvery detail of
transmission and amplifying apparatus 1=
examined to see that it has been installed
properly: studios are inspected to deter-
mine if government regulations as to con-
struction to avoid reverberation of sounds
have been followed, This insures success-
ful broadeasting and protects the radio
user from possible defects in the sending
apparatus. These faults sometimes cause
the fan to hlame his own set, whereas the
trouble really lies at the source of the mes-
sage in the sending set.

b
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Crystal Sets May Hear London Stations

It certainly would be a great surprise to
many radio listeners to receive London
broadeasting stations on their crystal sets.
However, this and other dreams of 1m-
aginative radio fans may soon be realized
when the new transmit-

ting apparatus invented
by Guglielmo Mareoni, the
radio wizard whose n-
ventions made radio com-
munication practicable, 15
perfected. This signal
piece of construction work
in the radio field, which is
based on extensive experi-
ments conducted by the

intensifying the strength of the signals con-

siderably over unheard-of distances, and
the electrical energy required for such di-
rectional transmission is much less than
the amount otherwise used. Mar-
com alsa, stated that in
his recent experiments
with the new method he
commiunicated with St
Vincent. on one of the
Cape Verde islands, lo-
cated approximately
2400 miles from England,,
with much less power
than otherwise used to
span this distance, and re-

inventor and his col- ceiving the signals much
league, Mr. C. more clearly,
5. Franklin, and that he was
promises to rev- led to believe

olutionize
completely the
present meth-
ods of long-dis-
tance transmis-
sion. The gist
of the new in-
vention, accord-
ing to Mr. Mar-
coni's an-
nouncement at
a recent meet-
ing in London, over which he presided, 1s
that the radio waves are concentrated n
the form of beams that can be projected in
any desired direction. In this way all the
power can be sent in one direction, thus

Coprright, Underwosl & Underseod

Above, Model of Eeceiving App
Apparatus for Throwing Radio Beams Through Space

that owners of
crystal sets in
America would
soon be able to
receive London
broadeasting
stations, The
new method
may also be
used to guide
ships through
fog. The pho-
tos show the rough, but practical model
of the apparatus, by means of which the
radio beams were thrown across space for
a distance of about 20 feet during the
progress of the laboratory experiments.

ratus; Below, Transmitting

Causes of Distorted Signals

Diistortion is generally caused by too
much regeneration, too much filament volt-
age, or too much plate voltage. Sometimes
the cause i1s that the transformers are not
properly balanced, or the amplifying cir-
cuit may be at fault. Noise is usually oc-
casioned by loose connections, parallel
wires, especially the grid wires, incorrect
adjustment, poor make of grid leak, poor
tubes, and cheap headphones,

— s

Schools Train Future Radio Engineers

In the larger cities all over the country,
radio courses are being given in the public
schools.  Both theoretical and practical
traiming are miven, the manual training and
science departments usually co-operating
to this end. In many cases the pupils com-
bine both courses of instruction by build-

ing their own radio sets, as in the class
m our illustration, which shows a group

Group of Boys in Public-5chool Class Whoe Have Mada
Their Own ERadio Sets

of New York public-achool boys with radio
sets of their own make.
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Loud Speakér Employs New Principle

Using a new
principle for
sound magnih-
cation, a novel

TELEFHONE
EARPIECE

LiCAD
-~ BFEAKELR
* DIAPHRAGKW

other. The pad
is connected to
an ordinary
telephone re-

loud speaker ceiver by a steel

has been in. pin, so that the

vented by a vibrations of

British engi- the receiver are

neer. The re- f , transmitted to

sults obtained, CORK-TIPPED,/ \ELaBS the pad. The
BHOE [mPE= o

it is said, are far
superior to

rotating disk
- , drags the pad

those secured
with the “large | =g
telephone” type.
A small, cork-
faced steel pad
rests on a rotat-
ing glass disk,
and is held in position by “reins,” which
are attached to a pillar at one end and to
the diaphragm of the loud speaker at the

3

Left, Loud Speaker writh MOTE _l‘} r |E'i-]..

Cover Removed; Right. ACCD rding to the

Diagram Showing Principle F”-.Eq SUre ex-
Employed "

erted by the
pin, and the reins communicate this pull
to the diaphragm, causing it to vibrate
in unison with the receiver, but with a
greater amplitude, or force. The disk is
driven by a clockwork motor, which runs
continuously for thirty minutes.

Spark Plug Makes Lightning Arrester

(iood lightning arresters usually cost a
dollar or more, but one that is just as de-
pendable, is simple to make. and costs
only a few cents, is shown in the illustra-
tion, It 15 made from a short length of
pipe, a reducing bushing, a plug to fit the
bushing, and an old !%-in. antomobile
spark plug. A hole is drlled through the
square of the plug and the lead-in wire
from the antenna securely soldered to it.
The plug is
then screwed
into one end
of the bush-
ing while the
spark plug 15
screwed into
the other end
and the short
pi1pe screwerdl
onto the ont-
gide over the
spark plug as
shown, The
terminal of the
spark plug is
connected by
an insulated
wire to the ground. The parts are well
tightened together and 1 they do not yet
appear watertight they should be sweated
together with solder. The spark gap be-
tween the points of the plug is the es-
sential part of the arrester; it prevents

R ™--10 aMTEMMA
e M PLUG

— '-i';:l: 1y BAEHIMNG
QAP BETWEER
FOiNTS OF PLUG

- SIPARY

PLiLHG

SECTIOMAL "
LR '

ARRESTER

the grounding of radio currents, hut will
pass charges of great potentials without
much resistance, which 15 the necessary
function of a lizhtning arrester.

Viewing the Filament

There are many tubes on the market
that do not light wp brightly, and it &
nearly impossible to see whether they are
lit by looking through the peep-holes o
the panel, making it necessary to open the
top of the cab-
inet to look
down on the
filament.
A simple
arrangement,
which will
show the fila-
ments of the
tubhes, 1s
shown in the
illustration. It
consists ot
a small mirror
mounted on a
fat-brass strip and bent over the tube 20
that it acts as a tiny periscope, The whole
Mament i1s reflected through the mirror
anid can readily be seen through the peep-
holes.—F. J. Haas, Milwaukee, Wis.

PELF-HCLE i PRNEL
oy E ...__

] Well-seasoned wood serves excellently
for radio panels, in the absence fgi maore
suitable material, if thoroughly dred.
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Part II—Triple-Coil Receiver

THL little receiver described tn this
article can be constructed from the
odds and ends of material to be found
around the average radio fan's worktable.

Adl imstruments, with the exception of
the rheostat, are mounted on a ¥4 by B by
B-in. wooden base, which is raised from the
table by means of two 4 by ¥ by 8in.
wooden strips, glued and bradded to the
baseboard. The rheostat is mounted on a
piece of scrap bakelite, % in. thick by 314
in. square, attached to the base by means
of two small angle irons,

The coils used are standard spider-web
coils, wound on forms that may be ob-
tained from any dealer in radio supplies.
No. 20 single cotton-covered wire is used
for winding the coils. The primary and
secondary coils are )

two wooden arms, which are pivoted on
bolts passing through the sides of the coil
mounting. The method of making the
latter 15 shown clearly in Fig. 3, together
with all dimensions. The uprights of the
coil mounting are screwed and glued to the
small base, and the latter screwed to the
main baseboard. The bolts are provided
with wingnuts so that the coils can be
tightened in place when the proper adjust-
ment is obtained.

The secondary coil is stationary and is
held in an upright position between pri-
mary and tickler by two small cleats,
tacked across the top of the mounting. A
screw may be run through coil and cleats
before tacking down, if desired, but this
was not found essential in the original set.

wound with 50 turns
cach, and the tick-
ler with 45 turns,
When counting the
number of turns on
a spider-web coil,
always mark one
“spoke” and count
a fall turn every
time this mark is
passed in winding.
The wire is wound
up through one slot
and down through
the next, so that
when a 5)-turn coil
is completed there

2

et The primary coil
| can be tuned by

means of a tuning
| arm made as shown
' in the small detail.
A piece of heavy in-
sulated wireis hared
at the ends; one
end is looped to fit
a small wood screw
and the other
douhled over to
form a smooth-run-
ning contact; the
wire is then bent as
shown. By placing
the looped end on
the weoden arm

will be 25 turns

supporting the

showing on one
side of each
spoke and 25
on  the other.
The ends of the
wire should he
locked by drill-
ing small holes
in the form,
and weaving

the ends:s
through them, R
The primary & i{f

coil, a spot will
be found where
the other end
can be swept
across one  of
the spokes. The
serew 15 driven
n at this point,
and a path
made across
the wires of the
eoil for the con-
tact end by

and tickler ¢oils iy
are screwed to

Above: Hear View of Triple-Coll Recelver; Below, Fromt View,
Showing Hheostat Mounting

scraping the in-
sulation from

63
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the wires. Caré should be taken that the
bared wires do not touch.

arm is not es-
sential, and may
beomittedif
desired. The
end of the aerial
lead 15 con-
nected to the
serew, if it is
used. A better
method of tun-
Ltlg is to use a4
23 - plate vari-
abhle con-
denser in the
+
ground lead, in
addition to the
2 3-plate con-
denser con-
nected across
the secondary
coil. Tuning is
done by mov-
Cing the primary
and tickler coils
toward and
away from the
secondary, and
by adjusting the
condensers, or
th e condenser

and tuning arm. The only advantages that

This tuning
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PANEL FOR
AHEDSTAT

- HOLES FOR BOLTS

Fio.3

BASE STRIPG § i fia™

femmmEmTm—

ASEEMBLED VIEW OF MOUNTIMNG

Details of Construction of Baseboard, Coil Mount and Arms

e

of flexible wire (lampcord).

this instrument has over the preceding one
are that scraps of material can be used in

making it, that
the coils mavy
be wound for
any wave-
length, and that
table - mounting
instruments,
which mav he
on hand, can be
used. The ul-
tra - andion is
the better mn-
strument for
the broadeast
listener.

The circuit 1=
wired with No
18 rubber-cov-
ered wire, anid
the remarks:
made in the
preceding ar-
ticle about sol-
tlr::ri:ltg the con-
nections apply
with equal
force to this m-
strument. The
leads to the
cotls should be
Two types

=

5'3 -

ORY CELLS

+ ._.E‘n'i' i

18V
R E.'E..’."'TFH"'«"

Fia. 4

T—

E3-PLATE VARIABLE COMNDEMSELR
RECOMBENDED 1M GROUMD LEAD

HHOOSTAT

PHOMNLCS

UM, | B0 TUBE
15 BOCHLT .
| cain Leak, 2 mFa. 2a-pLATE
: ARIABLE
CONDENSER
.DOOZE-MF, GRID
CONDENSER

“Bimplificd Circuit Drawing of Triple-Coil Receiver, Showing How the Varlous Instruments Jmﬁ
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of aerial can be used with these receivers.
The outdoor aerial, 80 to 100 ft. long, is
the better, but a satisfactory aenal, where
an outside one cannot be
erected, may be made by
running three turns of bell
wire around the room, he-
hind the picture molding.
One end is left "open,” and
the other led down to the
aerial post on tle set. This
aerial works very well for
near-by stations, but cannot
be relied upon for distance
work,

A few hints that may be
of service follow: Never
burn the Alament of a tube

Tev

brighter than necessary to receive the sig-
nals clearly, as this shortens the life of the
filament.

Never go away leaving the fila-
ments lit; all rheostats now
have an off point so that this
important detail can easily
be watched, Don't work
about the set with a screw-
driver or other metal tool
while the hatteries are con-
nected to the instrument, as
the high B-battery current
may accidentally be shorted
through the filament of the
tube, and will burn 1t out.
These little details are easily

rememhbered, and will ¢ ften
LAERIAL LEAD

save the price of a new tube.

MATERIAL LIST
Triple-Coll Receiver

i E"-basehaard.

2 ! =] IIHEII_

[ 4" -base for codl mount,
2 '-'5 I:|:r b:g!- -pieces for mount.
2! ¥ 6" -pleces for arma.

E F3 *:nvt Its with wingnuts.
1

3

1

1

i

" h
E? i
" by

angle irons.

scrap picce of bakelite, 3-167 by 3% by 344"

spider-coil forms.

U 199 or C 299 socket,
UV 199 or C 299 tube.
db-chm rheostat.

1 .000F5-mf. grd condenser with clips for leak

2omeg, canrdge-type grid leak.
mounted 23-plate var., condensers.

bml:lu:lﬁ ot s,

22tg-v, B-battery (small type).
pair 2.000-ohm phones.
lightning arrester.

1 ground clamp,

Z It lampeard,

20" No. |18 rubber-covered wire,
Ly lb. Mo, 26 s.c.0. wire,

100 fi. aerial wire.

50 fr. lead-in wire.

o - M-ulu-—-

For the benefit of our readers, we have prepared blueprints of this circuit, 13 by 17 in. in aize. These can

be abtained from our Book Department; price 25 centa.

Ask for Radls Blueprint Mo, 1.

Drilling Radio Panels

When drilling radio panels the best re-
sults are obtained by grinding the point
of the drill to an angle of approximately
60%, as shown in
Flg. 1, and grind-
ing the front of b,
the cutting edge
flat to remove the .
hook shape. The
correct method of
rrinding the cut-
ting edge is shown
in Fig. 2, and the
mcorrect method
in Fig. 3.

Where power
drills are vused and |
spl::d or produc-
tion 15 an important factor, drills from 14
to 14 in, in diameter should be driven at a
apeed of about 15300 r. p. m. Where hreast
drills are used, any speed will be satisfac-
tory and results obtained will depend upon
the method of grinding the drill.

The tendency to break out on the under-
side of the panel due to improper grinding
of the drills can be overcome to a great ex-

————————

tent by placing a piece of wood or heavy
cardboard under the panel while drilling.
No woodworking hits should ever be used
for drilling radio panels, only metal-work-
ers’ twist drills. Threading can be accom-
plished with ordinary machine taps, using
a small amount of oil when threading, as
this will help considerably in securing a
clean thread.—A, C. Cole, Chicago, I11.

MNeat Double-Pole Switch Saves
Time and Work

Double-pole, double-throw switches are
used on many sets, to throw the aerial
from a receiving to a transmitting set, and
for many other purposes.
Heretofore, however, it
was necessary to drill the
panel for each individuoal
contact, a time-consuming
and “fiddling” task. With
a switch now on the mar-
ket this is eliminated. The
blades and contacts are
mounted on an insulating
hase, which is attached to the panel with
two screws. A template is furnished with
the switch, to facilitate drilling.
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Million-Watt Tube to Hurl Voice
Across Ocean

Supplving energy equal to that necessary
to light 40,000 23-watt lamps, or enough
to light 1,200 homes, a new tube has been

- gy -
- "-i'-’f"ﬁ::_‘.r: :
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Buper-Tube that Alene May Carry Radio-Telephone
Bignals Across Atlantic

developed ~whieh, it is thought, will be
powerful enough to earry radio-telephone
signals across the Atlantic. The tube 15
fifty times more poweriul than any now in
use, and the tungsten filament is so large
that, if drawn into filament of the size used
for household lamps, it would provide for
175,000 such bulbs.

Radio Used in Movies

The fAlming of huge mob scenes, or
battles, which used to be such a stramm on
the director and his assistants, has been
wonderfully simplified by the use of broad-
casting stations rigged up on the "lot,” and
amplifiers scattered about the location.
Fach group of players is given a number,
and the director, seated in a spot from
which he can survey the entire scene,
merely gives his orders to the microphone,
and they are repeated at once by the loud
speakers. Formerly, much valuable time
was lost in transmitting orders, but now
the giving of an order is simultancous with
its reception.

[ Paris is to have the first radio news-
paper in Europe. News will be trans-
mitted by some of the country's most
prominent writers and speakers.

FPOPULAR MECHANICS

Electric Smoke Consumers Interfere
with Broadcasting

Some of the troublesome interference
with broadcasting has been traced directly
to disturbances caused by electric smoke-
precipitating systems, which are used in
some factories in the larger eities. Com-
plaints against such interference have
come from radio fans in DPennsylvana,
Arizona and Montana. The precipitatimg
systems interfere with broadeasting within
a radius of about 20 miles. There is no law
apainst interferences of this =ort, and
therefore the only available remedy is to
call the attention of offending plants to
the disturbance they are creating.

o —

Fans Spend $150,000,000 for Radio

It has been estimated that the total ex-
penditure for radio equipment by the pub-
lic during 1923 has been $150,000,000, which
is a considerable increase over the §3-
OONL000 spent in 1922, This, however, ac-
cording to business authorities in the radio
industry, is only the beginning of the
boom, and it is anticipated that the amount
spent for radio equipment will double
every vear for the next five years,

Panel-Dial Indicator

Home-assembled radio outfits often pre-
sent an appearance just as good as any
factory-made apparatus, with the excep-
tion of the indicating lines on the panel for
accurate dial readings. A simple method
of making a neat indicator is to fle the
head of a switch point to atriangular shape.
The switch point is then mounted above
the dial. —Glen Williams, Detroit, Mich.

Simple Indicator on Panel Is Made from Ord=a
Switch Foint Filed to Triangular Shape
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Records in the Making Will Be
Broadcast

Twoe of the largest phonograph com-
panies in the country will soon give radio
fans an opportunity to hear records in the
making. When famous vocalists or musi-
cians are about to periorm in the studio
for recording on master records, a miero-
phone will be placed beside the recording
apparatus, and, as the artist sings or plays,
the broadecasting station will transmit the
music through the air. The public will
thus be able to hear new “records” before
they are put on the market. This should
prove an extremely popular feature with
receiving-set owners within a radius of the
stations broadcasting this service. -

Rugged Crystal Detector Retains
Adjustment

Ruggedness and dependability are the
most pronounced features of a new crystal
detector. All parts are made of heavy
brass, and the tension on the ball-and-
socket adjusting device may be set and
screw-locked, thus insuring that the ad-
justment will stay fixed when once a sensi-
tive spot is found on the erystal.

The crvstal and catwhisker are inclosed

Eetains Adjustment

that
When Set

Rugged Crystal Detector

in a heavy glass tube, assisting in keeping
the adjustment set. The instrument is
suitable for baseboard or panel mounting.

Lead-In Strip for Window

To eliminate the necessity of drilling a
hole through the window casing to admit
the lead-in wire from the antenna, a thin,

narrow strip of copper, insulated with a

double winding of ordinary electrician’s
triction tape, can be laid right on the win-
dow sill. It is bent earefully over the edges
so that the window can be closed over it
tightly., The copper strip is soldered at
both ends to the lead-in wire,

760
Nickel-in-the-Slot Radio Appears
in Capital

Radio at “a nickel a throw” has made
its bow to the public in Washington, D. C.

Trimming Halr to Music

[rom the Air s Larvest

Movelty in Washimgton
Harber Shop

An enterprising barber in the nation's
capital has installed nickel-in-the-slot radio
receivers in his shop, to amuse his cus-
tomers while awaiting their turn, and to
keep the voungsters from fidgeting while
having their hair trimmed. This innova-
tion should prove exceedingly popular in
shops of this character.

Self-Contained Vernier Aids Tuning

Exceptionally compact and neat in de-
sign is a recent vernier knob adapted for
all panel-mounted instruments. The large
knobh umt com- )
pletely incloses
t he mechanism
and carries an in-
dicating  pointer
moving over a sil-
ver-plated dial,
graduated full
360°, The dial
need not be
screwed to the
Emm‘:], as it is
shightly dished,
and, when the unit is pushed tightly
against it, the dial is held rigid and flush
against the panel. A light pressure of the
knob toward the panel permits coarse ad-
justment, while allowing the knob to
spring out again engages the vernier mech-
anism and permits very fne tuning to be
done.
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Reading Thoughts by Radio

Can thoughts be read by radio? “Madam
Radora”™ szeems to prove that thev can.
Madam is not a human being, but a life-
size automaton :
shown at the e -
Permanent | :
Radio Fair in
New York., Her
“thoughts" and
movements are
controlled en-
tirely by wire-
less; no wires
of any kind are
attached to the
table whereon
she rests, and a
liberal reward 1=
promised the
person who ean
prove that this
is not true. Per-
sons desiring Lo
ask guestions
simply stand Le-
fore “Madam
Radora™ with
their hands
resting on a
special pedestal
carrving a number of electrical contacts.
Radora then bends over her crystal, and
answers the questions put to her in a clear,
feminine voice.

=

ing Qjuestions

Radio Means More Work
for Standards Bureau

Since the radio boom struck the coun-
try, the Bureau of Standards has been
under a considerable strain, as many of
the mstruments used in radio sets are sent
to Washington to be tested. The photo

Buresu of Standards’ Experts Testing Dry Cells for
ERadio Apparatus

e
'-' ";‘E-‘*m AL

“Madaen Radora,” a Badio-Contrelled Automatic Figure, Answer-
in the Manner of the Gipsy Fortune-Teller,
at New York Radio Fair
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Inventor Forecasts Private Radio Systems

Private communication, on a par with
the telephone, will he possible in the near
future, Edgar DeForest, a Minneapohs
ETEINGEr, pre-
dicted recently.
His plan in-
vilves a central
station, contin-
nously in ac-
tion, and
equipped with
both sending
and receiving
elements, oper-
ating with what
the inventor
calls “waveless
wireless,” with-
out anv alter-
nating or pul
sating current
effects, Offices
and homes
woulid hbhe
equipped with
small instruo-
ments, the cost
of which would
be nominal, and
which. by auto-
matic signals, would be put in touch with
the person desired, so that the system
would e limited to the two connected sta-
tions, just as with the telephone.

Copyright, Underwond & 1niderwosd

shows experts testing dry cells in a room
kept at a constant temperature. Here cells
mate by every American battery firm are
tested to make sure that they are fit to be
put on the market.

2oldering Connections

When saldering connections on radio
sets the hot copper should be applied to
the ends of the parts so that they will be
heated when the solder is applied. Tt will
then he found that the solder will run mn
and adliere much better than if dropped on
cold parts. If rosin-core solder is used
care must be taken that the wires are held
together by the solder and not hy the
rosin, which is sometimes apt to happen.
Heating the wire first, as mentioned above,
so that the rosin does not form a thick film
over it, will eliminate this trouble. A
gpood paste flux is better than the resi.
as it Hows easier. Never, under any oir-
cumstances, use acid-core solder or a fux
containing an acid,
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A Portable Drill and Grinder
By D, R. VAN HORMN

HE little tool shown in the illustration

15 in use in a second-story violin-repair
shop in Lincoln, Neb. The proprietor,
who is an expert in his line—making and
repairing violins and other string instru-
ments—uses it for dressing down wooden
parts, drilling, inlaying, ete. But it is in
some degree a umiversal tool, and as it is
made from odds and ends of material, it
should be of interest to all small-shop
mechanics. The power

connection by which a chuck ecould be
used, taking different tools. The part used,
whieh, by the way, cost 73 cents, was found
m a garage around the corner. This con-
sistedd of flexible housing, chain, and a
steel shank from an old speedometer,
“The motor was set upon a wooden base,
2 in thick. 12 in. wide and about 20 in.
long. ‘The motor base proper is a second
Z-in. piece, nailed to the larger base, and
on one end of this is

unit is an old g-hp., 60.
cycle fan motor, picked
up for a few dollars.
But let the owner de-
scfibie the eonstruction.

"1 wanted a tool,” he
sand, “which would fit my
own purposes well
What 1 most needed
was a tool for grooving
violin backs for inlaving,
which would duplicate
the good work of other
methods and savea lot of
time. With this device |
Can run a groove around
iIn twenty minutes.
Having the motor, I
sought out a fexible

nailed a wooden piece
as a sort of reinforeing
ot bearing for the end
of the flexible shaft. On
the other end of the
main base is located a
small grinder head.
Here is also fitted
a grooved rest,
consisting of a short
prece of 2 by 4-in, wood,
which 15 used to do care-
iul work with the
grinder.” But the chief
point of interest lies in
the method of produoce.
img a working unit on
the free end of the Aex-

ilile shaft The chamn
= rm——
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Made of Bcrap Maverdal, This Portable, Flexible Divill Can Be Bullt Very Easily, and Will Prove Valuable
in Any Small Shoep
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was attached to a short steel shank
threaded on one end. To this was fitted a
small chuck of suitable capacity. The
handle from a wood chisel forms the hand
grip, and this is strefigthened by a short
length of rubber garden hose. One end of
the hose is split into four sections. This
is then slipped onto the shaft, the ends
spread and screwed to the end of the chisel
handle. This handle is hollow and permits
the shaft to be passed through it.

Two flat steel strips are also attached in

POPULAR MECHANICS

the manner shown to add strength to the
outer end. The shaft is connected to the
motor by a threaded sleeve. The motor
shaft carries a short collar which s
threaded on the inside. The shaft is also
attached to a short steel rod, threaded,
which screws into the motor shaft. A few
of the tools used with the shatt are shown.
All told, this portable unit does not ex-
ceed twenty pounds in weight. [t has been
i almost constant service for several
yvears, and seems good for many more.

Special Stencil Expedites Printing

The common stencil and daubing brush
i5 both crude and slow in comparison with
the special stencil shown in the drawing.

THIM-RETAL _-
STENGIL ~

SCLOTH

i : .-'-F-'_H.
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SECTION THROLMGH
INK ROLLER

INH}
ROLLER

HNovel and Effcient Stenclling Machine for Labeling
Boxes or Other Material

This was made up in a small shop to label
boxes, The same idea can be used for
stenciling any kind of material.

The drawing shows the details clearly,
A frame of heavy sheet metal i3 made to
hold the thin metal stencil. The side mem-
bers of the frame are semicircular in shape,
amd are connected by crossbars, which
carry the clamps used to fasten the stenecil.
The ink pad is a wooden roller, covered
with several lavers of soft cotton, ane
mounted m a U-shaped frame fitted with
a handle and a pivot pin. The hole for
this pin in the side frames is much larger
than the pin, so that the roller can be
pressed with sufficient force on the stenecil.

The manner of using iz evident. The
roller pad is soaked with ink, and the
frame rolled over the material to be sten-
ciled, pressing firmly on the handle.

Stacking Fiber Cartons

Warehouse workers complain that it is
difficult to stack fiber cartons, when filled
with product, so that the stack will not
hulge out. A method which gives satis-
factory results is as follows: Stack the
cartons five high and then cover the top of
the pile as it stands with building paper, or
dizscarded cartons that have been folded so
as to lie flat, so that the adjacent stacks
of boxes will be held together by the
weight of those above the paper. After
another laver of boxes has been placed
over the paper, place common laths all
around the edge of the stack, between the
fifth and sixth layers of boxes. The build-

“ing paper ties the whole stack together,

while the laths serve to tilt the outside
boxes a trifle toward the center. In this
way hber cartons may be piled to the ware-
house roof without danger of bulging.

Repairing Ford-Axle Spindles

I have discovered a method of repairing
Ford front axles when the spindle-body bolt
holes are worn egg-shaped, and when the
threads are stripped in
the lower spindle balt
holes, I have repaired
gix cars in this way
with excellent results.
Iirst remove the axle
from the car, put it in
a wvise, and ream out
hoth holes with an -
in. reamer. Then take
a spindle-body bush-
ing (part No. 2713).
and force it into the .
top hole. Force a short piece of 34-in. pipe
into the bottom hole, driving it in from the
underside. This piece should go into the
hole 54 in. deep. Now tap the bottom hole
with a V-in. 20-thread tap. This little job
takes only 1 to 144 hours to do after the
axle is removed from the car.— Allen
Knapp, Collinsville, Tl
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Painting Over Calcimined Walls

Interior walls are often painted nowa-
davs instead of being papered. In prepar-
ing old walls for painting it is first neces-
sary to remove the paper, paste, and calci-
mine which was previously applied. This
leaves the walls in poor condition for the
application of paint, as small pieces of thin
paper stick to the walls here and there, and
the plaster is usually cracked in many
places, making it almaost 'i1[I|JI:J.‘i-!'ii1J]E' 1o ap-
ply the paint successfully. The gracks
should be hOlled up with plaster of paris
and the walls filled with a liberal applica-
tion of shellac, which has the consistency
of glue. This will bind together the loose
segments of plaster and will span the
numerous small cracks without being ab-
sorbed into them as would be the case if
paint were applied without this prelimi-
nary coating. After the shellac has been
allowed to dry for half a day or so the wall
can be given two coats of oil paint, allow-
ing the first to dry belore applying the
second, and it will be found that the sur-
tace will not have the numerous high spots
and dull places that would result if no
shellac were used.

Guide for Filing Saws

Saws can be filed much more accurately
by providing a guide ruled, as shown in the
illustration, with lines at the correct angle
furlthe saw being sharpened. This guide,
which is simply a strip of stiff paper, is
tacked to a
length of 34-
in. board fas-
tened to the
saw clamp.
The surface of
thiseboard
must he about
1 in. below the
edge of the
saw teeth
when set in
the clamp so
that it will not
he cut by the
file. When fl-
ing, start at the heel of the saw in the cus-
tomary way and the eye will automatically
follow the lines of the guide. Maost saw
clamps are made to clamp onto the bench-
top directly, but this makes it necessary for
the worker to stoop over, which is very
tiresome. To make the work more con-
venient the clamp should be mounted on a
piece of 2 by 10-in. material, and this piece
securely held in the bench vise.

ETIFF-PaPER
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Automobile Fender Clamp

Every fender repairman has experienced
the trouble of trying to keep a bar on hand
to clamp to a fender in order to prevent it
from spreading while shaping the edge.

CAR FEMDER --.,

'"fl

An Adjustable Folding Clamp for Keeplng Automobile
Fenders True iﬁflh'la Ehipil‘li the Edges

However, the folding bar shown in the
illustration can be kept in the toolbox and
is therefore not liable to be lost o quickly.
It consists of two lengths of steel bar
hinged together at the center with a rivet,
and a third piece sliding on one of these.
The sliding piece has a sleeve welded at
each end so that it can only slide backward
and forward and is held securely from
moving any other way., A hole is drilled
and tapped through the inner end of the
sliding bar for a thumbscrew with which
it can be tightened down, a number of
spots being drilled 1 the other |:|[1:1:1‘_' (V]
take the end of the thumbscrew. Clamps
of the shape shown are provided at the
ends of the pieces to hold the edges of the
fenders.—L.. H. Candy, Bordeaux, Can,

Vacuum-System Kinks

The trouble II:"EI:]l.H‘_'TI”:f' tx]m]‘i&m:e:l with
stationary wvacuum - cleaning systems in
that the pipes become clogged, is often due
to the use of ordinary pipe ittings, as they
are small and form excellent places in
which matches, hairping, and other objects
mayv lodge. When installing a system of
this kind it 1s therefore hest to use pipes of
large diameter and extra-large fittings, It
15 also a good idea to drill a f-inch hole in
the end of each pipe so that a little air will
pass through the pipe all the time; this
will dislodge anv dirt that may have settled
in a corner when the machine was shut
down, Such a small opening will not ai-
fect the vacuum to any perceptible degree.
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Barrel Hoist and Rack for the Garage

(il drums in garages are usually placed
on racks a few feet from the floor, but con-
siderable difficulty is often experienced in

! Il' .‘
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A Simple Barrel Hofist and HRock for the Garage that
Can Be Operated by One Man

lifting the oil drums up on the racks. A
simple hoist for this purpose, which can
easily be operated by one man, is shown
in the illustration. It consists of a winch
arrangement attached to one end of the
rack. A large gear is keved on one end of
the winch and a small gear, meshing with
the larger one as shown, has a handle at-
tached so that the winch can be turned.

A skid is hooked to the rack for the
drums to be rolled on, which is accom-
plished by means of two ¥-in, ropes, at-
tached at one end to the winch and at the
other end to the rack. These ropes must
be long enough to be passzed around the
drum when it lies on the floor close to the
skid. Winding the winch then rolls the
drums up over the skid and onto the rack,
The top edges of the rack are notched for
the drums to rest in, so that there will be
no danger of them rolling off.

Rotating Crops

Nearly every farmer is beginning to
realize the necessity of crop rotation as a
means of restoring and maintaining the
fertility of soils. Systematic crop rotation
is the regular changing of erops on certain
sotls to prevent them from Lecoming ex-
hausted of particular plant foods, as dif-
ierent crops require different kinds of food.
By rotating crops the injury caused by in-
sects and bacteria is also lessened con-
siderably.

Due to the great variety of climates and
soils, and crops that are particularly suited
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to them, it is impossible to adopt any
standard system of crop rotation, and each
farmer must, therefore, devise his own
rotation system, as influenced by the
above-mentioned factors, as well as the
local characteristics of his farm. In gen-
eral, a good rotation system is based on the
regular alternation of three main classes
of crops, namely; grain crops, grass crops,
and cultivated crops. In the middle west,
many farmers devote one-eighth to one-
half of their farms to corn and the rest to
grass one year and simply reverse the erops
on these fields the following vear, instead
of growing the same crops on the same soil
every year. Such rotation does not require
much planning and will not reduce the in-
come per acre, but will rather gradually in-
crease the income by increasing the fer-
tility of the soil—E. R. Haan, Chicago, Il

Polishing Concave Work
Concave grooves and slots, bearings,

and many other similar jobs, can be neatly
finished off with emery cloth if the latter
15 held in a suitable manner. One method
of doing this is shown in the drawing,
where a hacksaw frame is used to hold the
device, the emery cloth being held on a

round piece of
O
R

wood, as in- =
dicated. The
piece of wood
s grooved
along its
length ; either
a round or a
V-rgroove
will do. Twao
screweyes are (PN
driven tightly |
into each end 0
and a round
piece of steel,
a little longer
than the piece S—

of wood, 15

drilled and tapped for twe round-head
serews and is then split in two pieces. To
tighten the emery cloth on the wood, one
end of the cloth is inserted in the slot in
the steel rod at one side, the other end at
the other side, and the two screws tight-
ened up securely. The overhanging part
of the rod carries a pin, as shown, which
hts loosely in the hole so that when the
cloth 15 tightened it can be stretched
tightly around the wood by giving this pin
a quarter turn. To hold it in this position
it is pushed down to enter the eye of the
upper screw, The whole thing is then
placed in a hacksaw frame and tightened.

HACKEMNN FRAME -
L

‘2 SCREWEYES —'
. g
TIGHTEMING ____

-
-
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A Toolmaker’s Square and Test Block

A toolmaker's square, embodying a
number of original features, is shown in
the drawing. The square blade, of tool
steel, 158 formed as illus-

it and the test cvlinder are placed on a sur-
:_Eill:l.‘ plate and the adjusting screws turned
in or out as may be required until the edge

trated, and finished to
dimensions by grinding.
The blade is supported in
a steel block containing
a slot into which the
blade iz inserted, and held
by means of 1 pin passing
through both members,
s0 that the blade is, in
effect, pivoted. The sur-
faces of the blade slot are
recessed to make it easy
to grind out the slot ac-
curately; the recess is
made with the side of a
small end mill and 1s
about %Ma in. deep. Two
holes are drilled through
the center of the base, in
line with the slot, and
tapped to take the two ad-
justing screws by means
of which the hlade is lined
up. It will be found _
necessary to drill a hole

through the block at right |
angles to those drlled for

(L= ]

BOUARE ABSEMBLED
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METHOD OF GRIMDIMG
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BURFACE PLATE
BETTIMG SQUARE

the adjusting screws, in
order to permit the tap to
hottom. The blade should )
fit snugly in its slot without the least side
play. The bottom of the base is recessed
and the sides are checkered to provide an
easy grip. The base can be fm:shr.:i by
lapping with emery flour and oil to a high
polish and the grooves in the sides can be
filled with black enamel to accentuate the
finish on the sides.

The test evlinder is recessed at each end
for Mg in., bored to fit the arbor used, and
the bore is undercut for a part of its length,
so that the hollow cvlinder thus formed
is supported on the arbor only at the enls.
After being placed on an arbor and be-
tween centers of a lathe, the sides and ends
are rough ground, the grinding wheel
heing dressed as in the drawing, so that the
ends and sides can be ground at the same
setting.  After the rough-grind operation,
the wheel is trued up again and the work
1= ground to its finished diameter. By
grinding the cyvlinder in the manner de-
scribed, it is evident that if it 15 exactly
parallel throughout its length and the ends
are ground at the same setting the block
will stand squarely on the surface plate.

T'o line up the blade of the square, bhoth

Be Checked and

A Toolmaker's Square for Accurate :l..F;l'nth Which Ts Ee Zs that I't Can
justed by Means of an Accurately Ground Test Cylnder

of the blade is exactly parallel to the side
of the cvlinder. All parts should be made
of tool steel, and easehardened.—Henry 5.
Laraby, New Haven, Conn,

Paper Edges on Wallboard Joints

[t i5 customary to paste paper strips over
wallboard joints so that the wallpaper to
ke laid over the board will not erack, which
would greatly mar the appearance of the
fimshed decoration. However, the edges
of these :-'u‘t'['i.'[l:-i will show H'Il‘nttgh the wall-
paper unless some method 15 used to make
a featheredge. Thizs iz done bv expert
decorators in the following way: Belore
pasting on the strips turn up their edges on
the outzide about 4 in., making them U-
shaped, then paste the strips on, applying
the paste to the hottom of the U, After
the adhesive 1s thoroughly dry tear off the
turned-up edges, pulling them down and
slightly toward the inside. This will re-
move all the paper that is not stuck to the
wall, and leave a featheredge which will
not show through the wallpaper.—James
Rvan Havdon, Chicago, 111
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Angular Attachment for Drnll-Press Vise

[nn small shops a special vise 15 of con-
sidlerable usefulness when drilling holes on
an angle, which must otherwise be done by
nsing packing on the regular vise. By

]I A

SECTHIZHAL VIEW

-ﬂtmmnt-l';;ﬂnuv:ﬂiu‘ Common Machine Vise into
Angular Vise for Drill Presa

using the simple attachment shown in the
illustration anv ordinary machine vise can
be used conveniently for this purpose.
First a length of flat stock is heated at
one end and bent to the form shown. Then
a piece of round steel is heated, doubled,
and the ends hent at right angles. The flat
piece is drilled and tapped in two places and
studs serewed in tightly to hold the vise on
the attachment. The top of the bent part
i= slotted to take the doubled rod, and
drilled and tapped so that the point ot the
screw enters between “legs” of the doubled
rod. To set the vise at the required angle
the screw is loosened and the flat base is
slid up or down and the screw tightened
again, which causes the doubled rod to
spring apart slightly below the slot,

supporting the Parting Tool

When cutting off bars of large diameter,
especially brass stock in the screw ma-
chine, a good deal of chattering and dig-
ring in of the tool results from the need
of having the parting tool extend well out
and supported
by the holder at a
point where sup-

port 12 most
Er a needed. When a
—d situation of this

o kind arises, the tool
- can he supported
o by the simple
method illustrated,
Take a piece of
ig by 1% or 2-in.
flat steel, hend it
into a vee and then bend the ends to Gt

down over the cross slide. In the eenter

Pl R Ty :
T L

CROBS

BLIDE SUPPORT
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of the wvee, drill and fle and fnally
broach out a hole with a piece of the part-
ing tool used on the job; then caseharden
the hole only. Fasten the supporting
pieces to the cross slide by means of four
screws—two on each side. The supporting
piece is fastened to the bettom of the
cross slide, leaving the top iree to work
back and forth as usual; this can be at-
tained by packing out with washers, if
necessaryv., The parting tool is held in a
regular toolholder, and set to move freely
i and out of the broached hole in the
supporting piece. In this manner the tool
is well supported from the beginning of
the cut, eliminating all chattering and dig-
ging in, and cutting a eclean, smooth
groove clear through,

Drop Lamp Adjusted with Tape Measure

In a workshop where it was necessary
to adjust the height of an electric drop
lamp over the bench frequently, a simple
and novel arrange-
ment was em-
ploved that mayvy
recommend itself
to home me-
chanics,. When
extended to full
length the cord of
the lamp was long
enough to lower
the lamp to the
bhest position for
close work. To
adjust it instantly
to a higher posi-
tion an automatic
spring - winding
tape measure was
attached as illus-
trated. A hook
made of spring wire was soldered onto the
outside of the drum inclosing the tape so
that it could be attached to the lamp cord
just above the lamp itself. The tape was
then drawn out and the end attached by
means of seft-iron wire to the lamp cord
near the ceiling. To raise or lower the
lamp with this arrangement it was only
necessary to press the button of the tape
measure, and release it when the lamp was
at the desired height.—G. E. Hendrickson,
Argvle, Wis.

H %
- SPRING -
WIRE HOODK

— = —

To find a hidden rivet in a cast-iron
handle apply some muriatic acid on the
handle. This will cause the rivet to turn
brown o that it can be plainly seen and
driven out.
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Part 111—Friction:

HE discussion in the preceding chap-

ter did not take into consideration any
of the resistances met with in all machines.
The chief one of these i3 friction., It was
deliberately left out of the discussion, for
the reason that its effect is realized under
so0 many anmd variable conditions that were
it considered in with the application of the
principle of moments, [or instance, no
formula that could be applied to all cases
could be arrived.at. Furthermore, fric-
tion exerts such an important influence on
the practical working of machines that
theory is not of much actual use.

Mechanically speaking, friction is the
enemy of efficiency. On the other hand,

without friction it would he equally im-
possible to make or use ma-

Wheel and Axle

and the degree of lubrication. To illus-
trate: To move a block of stone weigh-
g LUR0 pounds over a rock surface
required a force of 758 pounds; when
placed on a wooden sled, it was drawn on
a wooden floor hy a force of 606 pounds;
when hoth surfaces were greased a pull
of 182 pounds was suflicient; and when
mounted on womden rollers, 3 inches in
diameter, a pull of 28 pounds was all that
was required to move it.  Friction during

the movement of surfaces in contact is:
Proportional to the pressure exerted up-
on the sliding surfaces; independent of the
extent of the surfaces in contact: inde-
pendent of the speed of movement ; greater
hetween like than between unlike mate-
rials; greatest between

chines, for nothing could he
screwed or nailed or tied to-
gether or grasped securely
in the hand, so that the ad-

rouzh surfaces, and greater
with soft than with hard
materials. Also that frie-
tion at starting is: Propor-

vantages arising from friction are vastly
greater than the loss of power that it
occasions. Friction is the resistance to
motion which takes place when one hody
15 moved upon another. Two kinds are
generally recognized, termed sliding fric-
tion and rolling friction; these are quite
distinct in themselves and vary with con-
ditions, especially with the composition of
the two bodies, the conditions of loading,

S —————— =

Photo No. 1, Finished Model of Spanish Windlass; No. 2, Differential Holst. and Mo. 3, Model of Capstan

tional to the pressure; independent of the
extent of the surfaces, and generally de-
creased by polishing the suriaces,
Friction at starting and during move-
ment is the same when the sliding surfaces
are hard, but if they are compressible like
wood, starting iriction 15 much greater.
Rolling friction is quite distinct in char-
acter from shiding and very much less in
amount. Investigation has shown, for

r i
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instance, that the relationship of friction
to pressure of wood sliding on wood is as
36 to 100, whereas the rolling friction in
the same case
iz as 6 to 1,000,
That 15 to say,
it is 36 per
cent of the
pressure in
the former
case, while in

~WEIGHT ARM

— - ————

Disgram Illustrating Action of Wheel and Axle: Below,
Example of Its Use

the latter the percentage is only .0,
Ag said before, friction between machine
parts lowers the efficiency, that is, the ratio
of the power it is possible to take out of
the machine and that put into it. In this
connection, therefore, the following aver-
age values of efficiency in per cent are of
interest: Ordinary bearings, 95 to 98;
roller bearings, 98 ; ball bearings, 99; spur
rears with cast teeth, Y93 ; spur gears with
cut teeth, 96; belting, Y6 to 98; silent
power transmission chain, 9% to 99; roller
chaing, 95 to 97,

The Wheel and Axle

As a machine, the simple lever has its
limitations, especially in raising weights,
for after the weight
has been raised it must
be supported in its new
position until the lever
and its fulerum can be
again adjusted to re-
peat its action.  To
avoid this defect, en-
gineers early decided
that the fulerum must
be stationary and the
lever must he made
to revolve about
it. The result is a ma-
chine or mechanical
power known as the
wheel and axle, in which the center of the
axle corresponds to the fulerum of the
lever, the radius of the axle corresponds

POPULAR MECHANICS

to the short arm of the lever, and the
radius of the wheel corresponds to the
long arm of the lever. To do work power
15 applied to the wheel rim and the weight
is attached to a rope wound around the
axle in the opposite direction. There are
a great many applications of this mechani-
cal power, altered more or less to suit a
variety of conditigns. For instance, in-
stead of using a whole wheel, one or more
spokes only are inserted in the axle or at-
tached to it in some other fashion, the ma-
chine that results being the commaon, every-
day windlass used in digging wells, raising
water, in mine prospecting, in small der-
ricks, and for numerous other purposes.
Although the wheel and axle is a develop-
ment of the simple lever, its action is not
at all times that of a single type of lever,
for at some points in a complete revolution
of the wheel the action is that of a straight
lever, while at other points it is that of an
angular lever. This fact is made appar-

ent in Figure 1, where there is represented
in section a horizontal axle to which a
single spoke of the wheel is attached.
When the spoke or long arm of the lever
15 in position a, the work done compares
with that done by a straight lever of the
The instant the spoke moves

first order.

[T MFI.

Left, Capstan as Used on Shipboard: Right, Modem
Motor-Driven Car Mowver

awayv from this position, the action of the
machine is that of an angular lever or bell
crank, as shown at position b, vielding less
mechanical advantage than at a. By the
time the spoke has made one-half a com-
plete revolution the action has become
that of a straight lever of the second order,
as seen in position ¢, and with the least
mechanical advantage. After passing this
point, angular-lever action again comes in-
to plav, as at il and e, with an increase _!iﬂ
mechanical advantage that reaches itz
ereatest value again at position a.

An interesting modification of the wheel
and axle is that shown in Figure 3, which
15 a reproduction of a model of the so-
called Spanish windlass.  This machine
was devised primarily for use aboard ship
for tightening rigging, and is therefore de-
fined as “a wooden roller turned by a rope
with a rolling hitch, and a handspike in the
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bight.,” Tt will be observed that this
nautical defnition fully deseribes the
model illustrated. Of ship the device is
used to a certain extent on overtruck
frames for suspending loads, and also for
lifting heavy building materials for trans-
portation. The similarity of itz action to
that of the common windlass is so appar-
ent that further discussion i3 believed to
be unnecessary.

Placing a windlass on end, that iz, fixing
the axis of the axle in an upright position,
results in a machine known as a capstan.
This machine likewise had its origin on
board ship, as illus-

To

of the two portions of the axle. The com-
bination of forces secured by this device
gives extraordinary power, and at the same
time the power is obtained without making
the axle so small as to be too weak for its
work. The use of a single pulley permits
ease of attaching tie load but does not
increase the power. In use, the pulley and
load are raised a distance equal to one-half
the difference in the circumference of the
two parts of the axle for each turn of the
crank, If the rope is wound on to the
larger drum and off the smaller, the load
is raised ; if the reverse, it is lowered. The

effect is to make the

trated by the model
reproduced in Fig-
ure 4. The coming
of the steam wind-
lass has, however,
brought about the
abandonment of the
capstan for weigh-
ing anchor. In pro-

L weight arm of the
lever very short,
without the disad-
vantage of a weak
axle, as mentioned
above. Based upon
this principle,
Thomas A. Weston
invented the differ-

portion to the men
employed, the wind-

ential hoist or ehain
block in 1854, suh-

lass is more power-
ful than the cap-
stan, for a man can
exert a force of
about 150 pounds on
a windlass spoke,
but only about 35
pounds on a capstan
bar. A greater
number of men,
however, can be
used about a cap-
stan, nor do the
bars have to be dis-
engaged as the ma-
chine revolves. To
prevent backlash, a
simple ratchet and
pawl are attached.
Capstans were used by the ancient Romans
in transporting the Egvptian obelisks, and
by the English, French and Spanish on
ships of the fifteenth century, and up to
the end of the nineteenth. Today they
may be seen in use in heavy haulage such
as moving buildings intact, operated either
by man or animal power, and, motor-
driven, for moving freight cars.

Another useful application of the wheel
and axle 15 that shown in Figures 2 and
5, the latter being a model of the Chinese
windlass. This machine is also ecalled a
differential windlass. It consists of an
axle of two diameters, the rope winding
off one part of the axle and onto the
other, and the amount of lift being gov-
erned by the difference in the diameters

Above, Dingram of Principle of Differential Hoist;
Below, Example of Use of Hoist

stituting an endless
chain for the wind-
lass rope and iron
sheaves for the
wooden drum. The
endless chain passes
over a douhble
sheave, as shown in
the diagram, Figure
2, and around a
single sheave be-
neath it having a
hook to which the
load is attached.
The double sheave
has two chain
Frooves, Lthe diam-
cter of one being
somewhat pgreater
than the other. Because of this variation a
greater length of chain will pass over the
larger groove at each revolution than over
the smaller one, so that when pulling
downward on that side of the chain which
is on the larger sheave, this loop will be
lengthened, but the loop around the lower
or single sheave will be shortened and thus
raise the load. By pulling downward on
the side of the chain which leads to the
smaller sheave the load is lowered.

For the model of the Spanish windlass,
the following material is required :

Base, 8" % 4" = }™.

Two pillars, 47 = 1% = "

Two arms, 3° x H™ x 8",

HBeam, ¥° x 1™ diameier,

Lever, 4157 ® 127 square,

Weight, hase 1345, top 1147, side 184
Square and face the base with a finish bevel
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on top. Bevel the pillars on four sides,
34 in. from the ends, and, on the center line
of the base, erect the pillars and secure

POPULAR MECHANICS

and with it form a ring 13-in. inside
diameter. Place this over the capstan and
secure Lo the base with fine staples, per-
mitting the capstan to turn within

= -——

PILLARS
T
4Rixy

Fom . 3

this ring. A pawl is a comma-
shaped piece of metal, drilled
through the round portion. 5Se-
cure the hali-inch pawl to the base
of the capstan at such a distance
above the toothed ning that the
tail will engage with the teeth,
permitting rotation in one direc-
tion but stopping it in the other.
Insert the capstan bars into the
holes at the top. The capstan may
exert its pull upon the end or the
middle of a rope. The former
method is adopted where the
amount of rope in use is too great
to be wound upon the barrel, in
which case the rope extends from
the point where the pull is applied,
thence several times around the
capstan barrel, the extra rope be-
ing coiled or stored in a locker.
The latter method 15 used where
the amount of rope is not exces-

Detailed Drawing for the Construction of Model of Spanish

Windlass

them with glue and screws from beneath.
On top of the pillars secure the arms with
screws and glue, forming a T. To the
sereweye, used as a handle for the weight,
attach a loop of cord. Lay the beam
across the arms and wind the loop about
the beam. The lever is fashioned with a
handle and a shank with a slight offset
near the end forming the heel. Place the
toe of the lever in the extremity of the
loop., Finish as desired.

In constructing the capstan model any
snitable form of base may be used, it be-
ing necessary, however, that it be large
enough to provide ample bearing surface
for the axle of the capstan. In the origi-
nal model, the capstan was mounted on
the bow of a model ship as in actual prac-
tice, but a flat base will serve equally well
for illustration. The materials given be-
low are required :

Nase, 4" x 3" x Y~

Unarse hackeaw blade,

Pawl, 27 long.

Six hars, 27 long, 3-16° diameter.

Blank, 37 long, 1%4° diameter.

Turn from the blank a parrow-waisted
harrel with 1}-in. base, 3{-in. waist, and
1%4-in head, to the shape shown in the
drawing. Drill the head with six radial
holes, #g-in, diameter. Attach the capstan
to the base, using a No. 12 screw of suffi-
cient length to pass through the base,
which is drilled oversize, and well up into
the capstan. Anneal the hacksaw blade

sive and may be stored upon the
bharrel. In the former case the
rope winds at the waist and slips upward.
Finish as desired.

T._]':-'n: the following materials for the
Chinese windlass, or differential hoist :
Hase, BLE™ % 67 % 3"
Two aprights, 10 x 14" = 15"
Wil COrEEr caltitade 187, wideh 187,
Blank to be torned, 29° divneter, 10° long
Urank arm, 67 long, 34" wide, 47 thick.
T'l'ﬂg‘l ;:utlr_-r sides, 7147 1 57 wide, 167 thck
Weight, base 133°, top 113”7, side 1847,
Small wire hook, with cross eve, 1847 overall
Two %™ wnshers,
Two 147, 6-32 miachie wcrews, wilh nuts.
Two dozen washers Mo, 6

Square and face the base with a finish bevel

6 BARE 2'LONG § DIAM.~

BARREL 3 LONG
¥ HEAD, st
I3 BASE g

BASE, 4 xaxg "
Fra.4

Working D for Model wih Al
g Drawing for Capstan,

—
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on top. The differential axle, the pulley
and the crank handle are turned from the
blank to the dimensions shown in the
drawing. The

781

through the sides of the pulley, washers
heing used between the pulley face and
the pulley sides. The hook 13 fastened to

the lower ends

uprights are
drilled with 14-
in. holes, with
the centers of
the holes 34 in.
from the ends
and from each
side.  The up-
rights are then
placed on oppo-
site ends of the
differential axle,
with the 4-in.
washers be-
tween the axle
faces and the
uprights. This
assembly is se-
curedd to the
base hy screws
from heneath

Fia. 5

= of the pulley
sides by insert-
ing a machine
screw  through
the holes in the
pulley sides and
the eye of the
hook, retaining
it in the center
by washers.
These machine
SCrEwWs are re-
tained in posi-
tion by nuts,
Connect this
pulley assembly
to the differen-
tial by a cord
passing through
the pulley and
wind over the
drums of the

WEIGHT, BASE
135a,10P 1} 84,

and by gluing ~PULLEY
the toner Jine . f4EE Hcetions, each
HANDLE -, - ? . ns, each
of the base one ] '[ % 1N J,'% end being fas-
and one - qfuar- - el 3, e tened.  Place
ter inches from 7§ |[— . the screweye
each end. The -]|-a ' J, U S S S _L nsed as the
corner blocks I* - :‘J{:.\,l..+ - _,___.r.{' s B oF - handle of the
are placed out- =1 2= = k=1 weight aon
side of the the hook. To

uprights to
strengthen their
positinn, and are fastened with glue and
small brads. Holes are drlled in each end
of the pulley sides. The pulley assembly is
built up with a machine serew passing

Above, Assembly View of Model of Chinese Huist: Below, Detalls
of Barrel, Pulley, and Crank Handle

one end of the
crank arm at-
tach the handle hy serewing through the
arm into the handle. The other end is fas-
tened to the projection of the axle by any
secire method,  Finish as desired,

This is the third article of a series by Curator Mitman, explaining in simple language
what every man who builds or designs a machine must know, and showing in detail just
how to build a set of models of the mechanical powers that will exactly duplicate the set
in the National Museum at Washington, D. C. The first articles of the series appeared
in the March and April issues, and the next will appear in the June number.

Keeping Dairy Barns Sanitary

There is no excuze for permitting the
accumulation of manure in and around
harns, especially dairy barns. The labor
and time spent in keeping the barns clean
are rewarded by a more sanitary condition,
which insures better milk and offsets the
danger of originating contagious diseases
directly traceable to barnyvard flth. An ex-
cellent practice, which s followed by many
farmers, 15 to sprinkle hydrated lime over
the Hoor every day. This not only tends

to keep the stanchions dry, as the lime ah-
sorbs moisture, but also prevents undesir-
able odors and combats bacteria, More-
Dvar, the lime is removed with the
manure it 15 spread out over the land where
it 15 highly valuable as a soil fertilizer. If
it is impossible to clean the barn thoroughly
every day the bulk of the manure should
be removed outdoors to a manure pile
located at least 50 ft, from the barn.

Whitewashing walls and ceilings is also
a step toward sanitation. This should he
done not less than twice a vear.

s
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Double “Shank” for Handling Crucibles

Handling crueibles and ladles in the
foundry is made much easier by using the

double "shank” shown in the illnstration.

=

Double “Shank™ for Carrying Heavy Crucibles Has
Been Found Convenient in Foundry

It is made of steel rod, of a suitable
diameter to hear the weight of the erucible.
Each separate shank 15 forged to one of
two semicircular steel rings, which are
held together by means of a heavy hinge,
as shown in the upper detail, so that they
can be opened to grip the crucible, The
outer rings are drilled and tapped for four
thumbscrews, holding two adjustable in-
ner rings, which are screwed up against
the sides of the crucible to hold it firmly
and prevent it from upsetting while pour-
ing. When adjusted to any size pot, the
latter is gripped or released instantly by
raising or lowering the handles—]. R.
Master, San Quentin, Calif.

Cementing Celluloid

An excellent method of cementing cellu-
lowd battery jars or other articles 15 to use
glacial acetic acid. The surface to be
mended must first he made perfectly clean
by seraping lightly with a penknife, and the
acetic acid applied with a fountain-pen
filler. 1t is allowed to stand for a few min-
utes and then the two parts are pressed
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firmiy together, being left under pressure
for 4 or 5 minutes, In this way patches
have been applied to the bottom of the
hattery jars while they were being charged.
—G, E. Jones, Mussoorie, India.

Novel Hook Hangs Metal Sheets

In a concern where sheet-metal covers
are used on a bench operation it is neces-
sary to clean and repaint the covers on
both sides frequently. The most convenient
method of holding the covers while the
paint is drying is to
hang them up on the
wall on the hooks
shown in the photo,
which were especially
devised for this pur-
pose. Tohangupa
cover the hook is first
passed through the
hole in the top, and the
other end is slipped in-
to a screweye driven
into the wall. The
weight of the cover
causes the end of the
hook to press against
it, thereby forcing the
bottom tightly against the wall. Beiore
hooks of this kind were used, the covers
were loosely hung up clear of the wall and
consequently any draft of air through
the room caused them to swing about and
become marked, but since the hooks were
used this trouble has been stopped.

Quick Method of Tightening
Wire Fence

Tt often happens that fence wire stretches
considerably and sags, due to various
reasons. A gquick and effective method of
tightening the
wire consists
merely of
drawingup
the wire on a
post by doubl-
ing it and then
nailing 1t
down securely
by means of a
staple, as indi-
cated at point
A of the illus-
tration. An-
other method is to make a number of
sharp bends in the wire by means of a
short length of wood having two nails
driven through the end.
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Pipe-Cleaning Tool

In cleaning an underground pipe, the
regular jointed-wooden sticks that are
made especially for this kind of work were
not at all satisfactory, The work was, how-
ever, quickly accomplished by means of a
length of telephone-post guy wire, which

was stranded and somewhat flexible. A
ball of solder about 153 in. in diameter was
wiped on the end and this end then pushed
through the clogged pipe, with the result
that the obstructions were easily dis-
lﬂt]};tlt- The guy wire was stiff enough to
be pushed forcibly against the obstruc-
tion and still Aexible enough to go around
quite a bend, although it could not pass an
elbow, It works hest in 4 and 6-in. tile
pipe—A. 5 Jamieson, Springheld, Mass.

Hand-Operated Chamfering Fixture

It is sometimes possible to do a job much
maore quickly by hand than by machine,
in cases where a small amount of metal
is to be removed. This is clearly illus-
trated by the device shown in the draw-
ing, which was
madeto cham-
fer or remove
the sharp edge
on the back
side nf brass
nuts after they
are cut off by
machine, A
length of
square - steel
ol 15 bent to
U-shape, and
one end bent
up at right an-
gles. This part
15 drilled and
tapped in the
end for a special round-head serew with
a groove hled on the top., The chamfer-
ing tool is made of tool steel, luted on
one end and bent at right angles to form
a handle. This passes through a hole in
}he U-piece. The whole fixture is gripped
i the vise and operated in the following
way: As many nuts as possible are placed
in the slot formed by the vise jaws and
the U-piece, and the nuts fed under the
tool. One revolution of the tool is suffi-
cient to chamfer a nut. The purpose of
the round-head screw is to hold the tool
clear of the nuts at the end of each revalu-
tion. This is done semi-automatically as
the handle rides easily up the screw head,
and with the tool out of the way, the next
nut 15 pushed beneath it,

- ROUND HEAD SCREW
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Creeper with Adjustable Feet

Although a creeper is an indispensable
piece of garage equipment, many auto me-
chanics prefer a piece of old carpet or

- THREADED MGHT THEEADED LEFT-

CLIPL g

Auto Mechanics' Creeper Provided with Rubber-Tipped
Feet that Can Be Let Down to Make It Immovable

SECTiIOrAL WEW OF POOT

robe, as this gives a much more steady
support to e on while pulling nuts tight ;
it allows them to pull hard without the
danger of slipping and injuring themselves.

A creeper that has the advantageous fea-
tures of a robe in this respect, and still can
he pushed around on casters is shown in
the drawing. It is provided with four rub-
ber-tipped feet, which are hinged on the
enids and can be lowered orf raised I]]r'
means of two Li-in, iron rods, passing
through them as shown, a fHuted handle
heing provided on each rod to turn it
The ends of the rods are threaded right
and left for nuts pivoted on the feet, and
the feet are drilled to fit loosely on the
ends of the rods, Turning the rods thus
raises or lowers the feet.

Ordinary casters are provided at the four
corners, allowing the creeper to be rolled
into any desired position.  When it 1s nec-
essary to tighten nuts or do similar work
requiring a steady support, the feet are
simply drawn dow n to the floor and the
creeper becomes immaovahle.

€ Denatured alcohol, squirted into the
cvlinders through the spark-plug holes at
night, when the engine is warm, will
loosen up the carbon deposits, and the
carbon will be blown out of the exhaust
when the engine is run the next morning,
On starting, the engine should be raced
a few times with the spark retarded.



Making a Hydraulic Ram

By L. B. ROBBINGS

g HERE there is a natural fall of
water a hydraulic ram is an ideal
means of elevating water to a
storape tank somedistance awav.
The hydraulic ram is a self-act-
ing pump which utilizes the momentum or
energy of a slight fall of water to force a
part of the water to a height many tithes
that of the fall. The simplicity, durabihty,
and effectiveness of this device make it
one of the most useful as well as the most
economical of the machines used for
pumping water to elevated p{:itlts. Its
main advantage iz that its operation neces-
sitates no labor orf expense, as, once
started, it continues to pump day and night
without attention, as long as the supply of
water is sufficient.

The principle of operation of the ram
may be understood from a study of Fig. 1
It consists simply of an air chamber or
dome, ftted at its bottom with a valve
opening upward, and connected, below the
valve, to the supply or drive pipe leading
from the river, pond, or other source from
which the water supply is obtained. The
continuation of the drive pipe 1= closed at
the end, but a side outlet is provided, which
i5 fitted with a check valve opening inward.
The water lows down through the supply
pipe, and out through the check wvalve
until the velocity, or constantly inereasing
pressure, closes l]m latter, I]us of course,
stops the stream suddenly, and the shock
caunsed by this sudden stoppage forees the
dome valve open, this being the only other
outlet. Through this valve, some of the
water passes into the dome and delivery
pipe. When sufficient water has passed in-
to the chamber to relieve the pressure, the
dome valve closes, the outlet check valve
opens, and the cvele of operations s re-
peated. The air in the dome acts as a
cushior, absorbing the shocks, and keep-
ing up a steady, even flow through the
delivery pipe.

It 1s obvious that a portion of the water
is wasted to operate the ram, through the
outlet valve, but, as this water is obtained
at mo cost, and no attention is required,
the low efficiency of the ram may be
ignored,

Such a ram ean be made by the handy
man from pipe fittings, The one illus-
trated in the drawing is designed to deliver
only a maximum of one quart of water a
minute, but, considering Ihc fact that it
works 24 hours a day, that is quite suffi-
cient to store a considerable supply against
the drain by an ordinary household. In
other words, one quart a minute means

TB4

0 gal. in 24 hoars. This is approximate.
of course, As a ram delivers about one-
seventh of its supply this one will require
about 2 gal. of water a minute; a guan-
tity which should he found in the smallest
stream. It will elevate about 7 ft. for every
foot of fall from the head of supply to the
ram, but a fall of less than 2 ft. will not
operate It,

By consulting the drawings the con-
struction will be found gquite simple. The
air dome consists of an 8-in. piece of 6-in.
pipe, capped at each end. The top is tapped
and furnished with a plug for eleanout pur-
poses, while the I}unnm cap is tapped for
14g-1n, thread. A 114-in. close ::Lppl-e 15
threaded into this hole, then a 1%-in tee
with a 34-in, side opening. The bottom of
the tee 12 then fitted with a 1%-in. close
nipple, fitting into a 1}:," by 2-in. bushing.

The supply valve is composed of two

2-in. pipe flanges bolted together on each
side of a circular leather valve similar to a
pump-deck valve, This is shown in Fig. i
The leather should be arranged to lift up
and admit water to the dome but close
tightly by the pressure from above when
the flow relaxes and also by addition of a
small weight attached to the flap as indi-
cated.  Thread the top fAange into the
bushing above and then At a cloge 2-in.
nipple into the bottom flange. It is best
to force a ring into the upper end of the
lower flange, to form a seat for the valve to
rest on, if the 2-in. nipple does not come
up Hush with the Hanfe. In any event,
the ming will form the better seat.

The supply line consists of the following
from right to left: Owne 134-in, 45° el
bow and a [}4-in. tee with 2-in side open-
ing, connected by a 144-in. close nipple. A
long 1% -in. nipple connects the opposite
end of the tee to a second 1%4-in. tee with a
#-in. side opening. This second tee 15
then closed with a 1%4-in. close nipple and
cap. Arrange the side openings in each tee
in exact line and also in line with the
45° elbow. Thread the 2Z-in. nipple into
the large tee and a 3-in. elbow fitted with
two close 3g-in. nipples, into the opening
of the amaller tee, Point the elbow to-
ward the cap.

If a ;{-i'rl. :qafety valve 1s availahle it
wall save some work, but if not, then a
common 34-in. horizontal check valve will
siffice. Arrange the valve so that the gate
closes toward the pipe end. The make and
type of the check valve determine s in-
stallation. It may be found necessary to
imstall it tilted, so that the valve will hang
open until the pressure builds up sufb-
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ciently to close it, or it may he found nec-
essary to ht a spring to it to aid it In
closing, or in staying open. Fig. 3, which
shows how the spring may be fitted so as
to be adjustable, is not to be taken literally,
but only to illustrate the attachment of the
spring, should this be necessary. The type
of valve shown would not need a spring,
in fact, it might he necessary to tilt the
valve to make it stay open.

Mount the completed ram on two heavy
timbers set at the fall. This latter can con-
sist of a slight rapids, waterfall, flume or

785

sations should he steady and consiant.
To start the ram, all that is necessary is
to press inward on the check valve to open
it, then permit it to close. After repeating
this a few times, the ram should start oper-
ating automatically; if it does not, the
fault is most likely in the check valve, and
various adjustments should be tried, in-
creasing or decreasing the spring tension,
or the angle of valve tilt, until it does start.
Should the ram become water-hound, it
may be found necessary to drill a very fine
hole through the 2-in nipple, below the

Any Handy Man Can Makes this Hydraulic Bam, Which Witl Bupply the House with Water at All Times
without Labor or Exnense. and with a Minimum of Maintenance

other means of eonveying a quantity of
water in a steady flow down a length of
1¥-in. pipe threaded into the 457 elbow.
he ram can be secured by metal straps
and should rest horizontally and plumb.
Use red lead in all the joints, and paint it
for security against weathering, if desired.
When properly built and installed the pul-

valve, to admit a small quantity of air with
cach stroke of the ram.

The ram mayv be housed in a pit, as in-
dicated in the lower illustration, il neces-
sary, to get the proper amount of fall.

A strainer should always be placed in
the inlet end of the drive pipe, to prevent
the ram from becoming choked with dirt,
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twigs, ete. It is also a good plan to sur-
round this strainer with large wire netting,
to prevent it from being choked also.
Wherever possible, turns should be
avoided in both drive and discharge pipes,
and, where turns must be used, the elbows
should be as large as practicable, so that
there will be the slightest possible obstrue-
tion to the low of the water.
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Water can he used direct from the ram
or from a storage tank kept filled by the
ram. The latter 15 the more common
method, as a large supply is alwavs avail-
able. Water can be drawn from the tank
as rapidly as desired for bathroom, kitchen,
ete, and the water used when there is a
large demand 15 replaced by the continu-
ally working ram when the demand i low,

Paperhanger's Level

In order to do a good job in wallpaper
hanging it is necessary to get the hrst strip
hung accurately; hanging the other strips
will then be found comparatively easy.
The customary method of doing this is to
set a straightedge such as a trimmer up
against the wall, level it with an ordinary
carpenter’s spirit level, and run a pencil
mark on the wall along the straightedge.
This necessitates carrying a large level
around con-
stantly just
for this pur-
pose, which
means addi-
tionalbulk and
weight in the
worker's grip,
and is there-
fore not desir-
able. A much
More conven-
tent level, due
to 1ts small
size and
adaptability
on the stand-
ard Ridge-
way trimmer, is shown in the illustration.
Such a level can easily be made by anyvone
who i1s mechanically inclined or it will cost
only a few cents to have one made by a
local tinsmith. The level consists of a
small plate to which a spiri -level wvial is
attached. The plate is made of sh-in. sheet
metal such as brass or copper, with one
edge bent over at right angles and a short
angle piece soldered onto the back as
shown. It can then be clipped selidly in
the groove and over the edge of the
trimmer. Another piece of copper is hent
to a eylindrical shape to hold the vial; this
plece 1s soldered to a narrow strip, which,
m turn, is riveted to the plate as indicated.
I'he vial, which can be obtained at any
hardware store, is cemented in the cylindri-
cal sleeve with plaster of paris; this holds
the vial securely and also provides a white
background against which the marks an
the glass and the air bubble inside can

clearly be seen. The strip on which the
vial 15 mounted is not riveted tightly to the
plate, but one rivet is passed through a
small slot cut in the stnip, as shown, so that
the level can be set accurately. The
method of setting the level correctly is as
follows: Clamp it on the trimmer and sei
the trimmer up vertically against the wall,
using a regular spirit level to get it plumb;
then if the small level does not read ac-
cording to the other level, the strip is
tapped lightly up or down as necessary.

Etching Steel

One disadvantage of using nitric acid
for etching steel is that the gas given off
“lifts™ the wax or other ground, causing
very ragged edges on the lettering, if not
making it unreadable. Another is that the
fumes will rust near-by tools. These fanlts
are not found in an etching solution of
copper sulphate and common salt, made
with equal quantities of fully saturated
strength, and the solution is just as satis-
factorv as the acid.

Keeping Drawings Clean

An improved method of keeping a draw-
ing from becoming soiled by the shifting of
a long T-square, is shown in the drawing.
Fold a sheet of
paper a number of
times to form a
pad about !4-in.
thick, and fasten it
to the underside of
the T-square.
about 4 in. from
the head, with two
thumbtacks.
When the draits-
man places Ins
hand on the head
to shift the T-
square, the weight
of the hand will raise the straightedge fm'l:n
the paper; when the weight on the head is
removed the blade drops down again.—
Frank Harazim, New York City.
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Preventing Decay of Fence Posts

A cheap, simple and ¢ffective method of
preserving the ends of fence posts against
decay is to char them. The ends are heated
in a fire until the surface is well burnt and
thev are then immersed in water, with the
result that a layer of charcoal about ¥4 in.
thick is formed all over the surface. Char-
coal is a form of carbon and,as carbon does
not combine readily with other elements,it
is very resistant to decay, protecting the
wood underneath for a long time. Creosot-
ing fence posts is, of course, an excellent
method of preserving them, but is ex-
pensive and somewhat inconvenient, while
charring the ends as described above can
be accomplished anywhere and at any
time, at practically no cost; it is only
necessary to Luild a fire and have some
water handy.

Gauge for Setting Boring-Bar Cutters

When using the boring bar, either on a
horizontal boring machine or a lathe, it is
often neceszary to change cutters for dif-
ferent sizes of bores and counterbores, anid
much time 15 usually lost in trying to reset
tools to just the right radius. Measuring
the distance with a scale 15 slow and not
very convenient. A handy little tool that
has been found wverv satisfactory for re-
setting 18 shown in the illustration. The
base of the
tool is a 1207
V-hlock, on
top of which
iz mounted a
plate that ex-
tends over
one end of the
block. A hole
is drilled and
tapped in line
with the vee,
and a screw is
fitted, as
shown, with a
locknut. The
bhottom of the screw is perfectly straight
and smooth and acts like a spindle of a
micrometer on the straight face. Before
removing a tool, which has sized a hole to
ite correct diameter, register the setting
with the gauge by bringing the screw down
s0 as barely to touch the highest part of
the tool’s cutting edge, and then lock the
setting with the nut. Swing the screw
pﬂ-int over the tool so that its center ern-
gages with the cutting edge as indicated.
The tool can be made double-ended so
that it can be used on two cutters.
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Increasing Capacity of Small Wagon

Loads of merchandise, which are light in
weight but large and bulky in =size, can
easily be carried on small wagons by pro-
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Bide Sopports on Small Wagon Increase Tts Capacity
for Holding Bulky Loads

viding twao side supports of the kind shown
in the drawing. The -.-;ulzpurl.:-; are maile
by nailing a 10-in. board to two lengths
of 2 or 3 hy 4-in. wood, as shown in the
upper right-hand detail, and the supports
are then arranged on the wagon box, as
shown in the left-hand view, with the 2 by
4-in. legs crossing ecach other. The legs
should be bolted together to keep the sup-
ports in position securely, so that heavy
loads will not displace them. Large loads
of hay and straw, and shocks of wheat,
oats, etc., can readily be carried with the
assistance of such a rack, and, as 1t 1s light
in weight, it can be set up by one man.

Flume Lining

In order to reduce the water losses in
a flume as much as possible we lined it
with heavy roofing paper, sometimes called
“rubhber roofng.” The joints of the lining
were made waterproof by overlapping
them about 3 ft. in the direction of flow.
The weight of the water seals the joints
and holds the paper securely in place and,
therefore, it does not have to be nailed
down. The inside of the flume should he
fairly smooth, as pronounced projections
will puncture the lining. A lining made of
this material will last for several seasons if
rolled up and protected during the winter.
—Robert 1. Pound. Lavina, Mont.
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A Spruce-Limb Humidity Indicator

The photograph shows a spruce lhimb
which is so sensitive to moisture changes
that it might almost serve to indieate the
humidity in the room where it is located.
This limb 15 fastened to a door of the
wood identification office of the U, S, For-
est Products Laboratory at Madison, Wis.
Diring the months when artificial heat is
nsed the limb bends over to the left, and
during the warmer months when the win-
dows are kept
open 1t
straightens
and extends
nearly verti-
cally, In the
course of its
graduoal
changes the
tip moves
through a dis-
tance of 30 in.,
describing an
arc of about
B0, The dates
along the arc
show its posi-
tion at differ-
ent times for
several years,
The interest-
ing action of
this limh can-
not be traced
to any freak
condition of
growth, but
rather to the normal presence of what 1s
known as “compression wood” along the
underside of the limb, and on the lower
side of the leaning trunks of all coniferous
trees. Situated as it is, this wood must act
as a sort of prop or stiffening for the
trunk or limb, and as a result it differs
comewhat from the rest of the wood of the
tree. It is the action of this kind of wood
that causes the standing limbs of dead
trees to curve downward during long pe-
riods of dry weather, It is harder than
most wood, but the remarkable difference
is that it shows considerable shrinking and
swelling along its length with loss or gain
of moisture, whereas normal wood shows
almost no change in length.

In the caze of the limb shown in the
photo, the compression wood shrinks and
pulls it over to the position shown, when
the air about it dries out, as when artificial
heat is used. In the spring and summer
when the windows are kept open the com-
pression wood swells and this causes the
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limh to straighten out. Timbers or dimen-
sion stock that have been cut to include
compression wood are very apt to bend ex-
cessively in seasoning and become worth-
less except as fuel. When they are
weighted down in the pile so that bending
cannot take place, enough tension is some-
times produced longitudinally to cause the
wood to pull apart and show breaks or
cracks across the grain—Forest Products
Laboratory, Madison, Wis.

Improving T-Squares and Triangles

The edges of T-squares and triangles are
always made wvertical, and this makes it
necessary for the draitsman to keep the
side of the pen away from the lower edge
to avoid getting the ink underneath it and
smearing the work, A simple method of
preventing this is to trim the edges of the
triangles to a blunt V-shape, T-squares
can also be improved considerably by glu-
ing a strip of blotting paper or heavy draw-
ing paper to the underside ; this strip must
be narrower than the width of the blade.

Tool Stand with Movable Holes

A tool stand of the kind shown in the
drawing is especially useful around a drill
press doing repetition work. It holds all
the tools required on a job in a convenient
manner and in the order in which they are
used. Commonly a flat piece of wood is
used for this purpose with a row of holes
of various sizes, drilled to hold the toals,
but this is in most cases rather clumsy be-
cause the holes being fixed cannot be
adapted to suit
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the require- SHEET-METAL COVER -,
ments of ddif- 77~ BLOCKS :
ferent jobhs. i
Theadjustahle

stand illus-

trated is marde
of wood and a
piece of sheet
metal. Twao
sitle pieces of
wood are fas-
tened with
sCcrews toa
hottom piece,
and a num-
ber of square blocks, drilled in the center
with different-sized holes, are fitted be-
tween the side pieces. The blocks, when
in place, are equal to the length of the
stand, and are held in place by the sheet-
metal cover, which is fastened to the wood
by screws at each end.
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Making a Glare Shield

By ]. V. ROMIG

ANY owners object to the type of
glare shield that is fitted completely
across the windshield. If of the adjustable
type, they are unhandy in operation, and, if
fixed, the driver must assume an awkward
position when endeavoring to shield his
eyes from the glare from the headlights
of an approaching car.
The best type, to my mind, is the home-
made one shown in the illustration, which
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¥ | AMBER COLGRED
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Dietails of Construction of a Very Efficient Glare Shield
for the Automobile; Right, Shicld in Use to
FProtect Driver from Headlighe Glare

swings up out of view when not in use. It
1s easy to make and operate, and is logi-
cally placed on the windshield frame,
The shield is composed of a sheet-brass
frame, 1§ in. thick, cut to the shape indi-
cated and Atted with a U-shaped sash,
matde of thin brass. The sash is soldered
or riveted to the sides and top of the side
frame and is made just large enough to
enable the glass to be shd into place
tightly. The sash may be lined with thin

felt or rubber, cemented into place, if de-
sired, to prevent rattle, but this is not
essential if the glass is a good fit. The
lower part of the sash is bent up at the
ends and screwed to the ends of the side
frame, so that glasses can easily be changed
when desired.

For summer driving, an amber-colored
rlass is desirable, and for winter, a blue or
green-colored glass,

The top ears of the side-frame members
are pivoted to a clamp member, for the
open car. This member is made of 4-in.
sheet brass, bent as shown, and a lug that
fits over the windzhield frame is riveted
and sweated to the back, as shown. The
lug is drilled and tapped for ¥4-in. steel
setacrews, which fasten it to the frame.
For the closed car, the elamp member may
be screwed to the top frame, and the Ing
dispensed with; it may be necessary, in
LOMME CALRES, Lid 'I'I‘]H.]-H.: b | HIJL"-
cial bracket to carry the
‘-hil"]'.! 'i'II A Con 'n'I:"IIil"II-t I.”.J!-'\-:i-
tion, The ears of the side
frame are hulged across

{ ; 3
ot in the manner shown in the

detail, and grooves filed across the ears of

the clamp bracket to fit the notches. The
angle of the notches depends upon the
position of the shield when up and down.

TEG
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Spring washers are used under the nuts on
the bolts that hold the shield frame to the
bracket, and these force the bulges into
the grooves, and heold the shield ngdly
up or down. A substantial U-shaped
handle, screwed to the lower sash mem-
ber, completes the job,

When a car is sekn approaching, the
shield is snapped down, and, when the
car has passed, a touch of the hand throws
it up out of the line of vision again.

A Handy Stepladder

To avoul standing on tables and chairs
when hanging pictures a uscful stepladder
can be improvised in a few minutes from
almost any
kind of stock
that i1s avail-
able. The
photograph
clearly shows
how it is con-
structed; if
desired the
platform may
he hinged =zo
that it can he
folded down
flat when not
in use, and
held up by
means of a
brace. In use,
it is set up
against the
wall as shown.
The feet of the
ladder may be shod with rubber to keep
them from slipping.—D. 0. Woodbury,
Boston, Mass,

White Covering on _Stﬂupip-ns

In nny up-tu-r]nt: kitchens where the
walls, woodwork, and wooden furnishings
are enameled white, and the range and
other metal s either enameled white or
nickel-plated, a black stovepipe spoils the
whole appearance of the room. There is
no reason, however, why the stovepipe
should be black. A simple method of
changing it to mateh with the rest of the
kitchen 1s to cover it with a laver of as-
hestos paper, and then apply a couple of
coats of white enamel,

The ashestos paper can be pasted on the
pipe with the paste used for wallpaper
hanging, or, better still, by means of water
glass (sodium silicate), which can be ob-
tained at any drug store. The application

of the paper around the hends in the pipe
iz not difficult if it is done correctlv. The
pieces should be wrapped around the bend,
sectiom by section, measured accurately,
and then cut accordingly. The edges of
the paper should not be overlapped, but
should be butted together snugly. The
first coat of enamel will soak into the paper.
but the second coat will give a fair finish;
a third coat 15 desirable to obtain a good
gloss. The heat of the range, under ordi-
narv conditions, will not scorch the enamel
in any way; it will remain perfectly white
except for the natural discoloration that is
characteristic of all white paints and
enamels.—]J. E, Dekker, Chicago, Il

A Lattice Screen for the Garden

When it is necessary to repair worn-out
spots on the lawn or to start new plants
in bare spots a lattice screen has been
found very good for protection. It is laid
flat and is held just high enough above the
ground by means of supports, one on each
corner, to give the seedlings underneath
head room, while protecting them against
wind and sun and preserving the moisture
in the soil. The construction of such a
lattice screen is very simple. On a frame
of 1-in, material, of almost any convenient
dimensions, 2-in, strips are laid 1 in. apart.
A frame of this kind will last a long time
and when not in use need not be in the
way, as it can be hung against a fence or
wall, where it will require practically no
space.~C, L. Meller, Fargo, N. D.

Novel Photo-Print Dryer

Novelty and simplicity are the outstand-
ing features of the photo-print dryer
shown in the illustration. The drver was
made from an '
cmpty peanut-
butter can, al-
though any other
can having a
similar shape can
be used, It was
covered with two
lavers of white
hlotting paper
fastened by ad-
hhesive plaster.
Then one-half of
an old bhed sheet,
folded to fit the
can, making three
thicknesses, was
wound on once and fastened by stitching
it at the point of meeting, leaving a long
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end on which the prints are placed. The
prints are placed face down and the cloth
is rolled on the can and tied, then, with the
cover removed, the can 15 set hottom
side up on a radiator. From 50 to 100
prints can be dneg in a few minutes in this
manner, and they come out perfectly Hat
and in good condition.

Repairing Broken Connections

It often happens that a wire is broken
off where it comes through a hole and such
a break is usually the most difficult kind
to repair, without replac-
ing the wire or adding a
length. A simple repair
that has been found ef-
fective is shown in the
illustration. A small
tight-fitting wood screw

hole, the screw section
wedging tightly against
one hared end of the
broken wire. Two washers are provided
under the head of the serew and the other
end of the wire clamped between them as
indicated. This method cannot be used
for repairing broken connections on wires
that carry an appreciable amount of cur-
rent such as house-lighting wires, and
high-tension wires on automohiles, hut

will do nicely for low-current work.—Wm.
J. Edmonds, Jr., Whitehall, N. Y.

Cotter Pins as Curtain-String Tacks

Ordinary cotter pins of small size can he
used to advantage as a swhstitute for tacks
on window casings, when used to hold a
string  across
the sash in
order to pre-
vent the cur-
tain from
blowing out-
side and get-
ting dirty
when the win-
dow is up. A
small hole is
first drilled in-
to the casing
on each side
so0 that the
cotter pin will
drive in tightly. The string or tape can
then be sllpped through the holes of the
cotter pins and the ends tied together,
The small, round, polished heads of the
cotters look much neater than tacks.
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is driven snugly into the”
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A Dry Spot on a Rainy Day

It often occurs when out picknicking,
that a little rain shower spoils the day, even
if it does no more than soak the grass and

A Piece of Canvas, Tied to Trees, Provides Shelter for
a Picnie Party During a Shower

prevent the party from sitting down on it.
The shower need not, however, affect the
picnic at all if a piece of heavy canvas is
suspended between the trees in the manner
illustrated, so that a sort of shelter 15 pro-
vided, under which the grass remains per-
fectly dry.

The canvas can be of any desirable size,
and can be conveniently folded up and
placed under the back seat of an auto. A
brass evelet 48 provided at each corner, to
take the strain of the rope—E. E. Happ-
man, Dumont, N, J.

Mouse Trap Used as Cutout Spring

When connecting the muffler cutout on
my car to the foot pedal I could not find
a suitable spring to pull the cutout closed
when the foot pedal was released. As a
temporary method, which, however,
proved perfectly satisfactory for perma-
nent use, [ used an old mouse trap, screw-
ing it securely to the undersice of the foot-
board and connecting the movable jaw
firmly to a length of wire that was fastened
to the foot pedal and cutout arm.—Harold
FPinkerton, Pawnee City, Neb,
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Automatic Gate Latch

Most automatic seli-locking gate latches
wear out in a short time and must be re-
placed, while the more durable kind must
be opened and closed by hand.

The lateh shown in the illustration is
automatic, simple to make, and has no
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Homemade Automatic Gate Latch that Cannot Be

Released by Shaking or RHattling

delicate parts that are apt to be easily
broken. It consists of an iron or steel rod,
with a short piece welded on near the cen-
ter to form an elongated O-shape as
shown, A shoulder is formed at the
lower end of the rod so that it will not slip
through the crosspiece of the gate and the
rod is hent at the top to form a handle.
A hole is drilled through the gatepost and
a holt slipped through with a nut to hold
it in place. The end of the bolt extends
into the O-section, as shown in the detail,
=0 that it strikes one side and gives the
rodd a guarter turn, thereby locking the
latch. By examining the drawing, the
action of the lateh will easily be under-
stodd. The handle must be turned in order
to open it.—L. H. Unglesby, Baton Rouge,
Louisiana. ’

Using Discarded Double-Filament Lamps

The double-filament bulbs used on many
cars are usually thrown away when one of
the Glaments is burned out. Although the
lamp has a double-contact base it really
has two one-wire lamps in the same bulhb,
ecach filament being connected to one con-
tact and the other side grounded to the
shell of the lamp base. To use these bulhs
run a bridge of solder across the two ter-
minalsz, and the bulb can then be used in
the standard single-contact socket. The
strength of the lamp will depend on which
filament is the undamaged one—John A.
Blaker, West Auburn, Mass.

MECHANICS

Keeping Pedal Pad Tight

Automobile pedals that are screwed on
often have a tendency to work loose, and
this is not only annoying but also danger-
ous, A good method of locking the pedal
in place without going 40 the trouble of
runing the thread down further and using
a locknut, is to pack the serewhole half
full of tough paper, and then screw the
pedal down as tightly as possible. The
resiliency of the paper will hold the pedal
securely in place and prevent it from be-
coming loose~—G. C. Douglas, Raleigh,
North Carolina,
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Cistern Supplies Farm Laundry

On the majority of farms it is customary
to use a small hand pump to lift rain water
up from the cistern. However, if the water

‘in the tank is above the basement floor, it

i5 possible to provide running water for
the basement, making the use of a pump
in the laundry unnecessary.

The cistern is tapped for a 2-in. pipe, at
as low a level as is possible to allow the
water to flow into the tub. Two smaller
Fipe.na are connected to the 2-in. pipe, one
or cold water and the other for hot water.
The hot-water pipe is connected to the
hot-water system of the laundry stove. The
hot-water tank should be placed horizon-
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tally and kept at a low level to assure free
passage of water in case the pressure 15
very low,

If the ordinary cistern of & or 10-t.
diameter is not large enough the cistern
should be built 12 to 20 ft. in diameter.
It may be necessary to build the arch a
few feet above the grade line, and in this
case it should be cemented over and cov-
ered with dirt. A concave bottom brings
the sediment in the center and this can
be removed by opening the valve in 2
pipe, connected to the bottom for this
purpose.—Jesse S, LaRue, Joliet, 1L




Cutting and Drilling Glass

By I. CLYDE CORNOG

LII{E other processes, there are night
and wrong methods of cutting glass,
and the right method is usually the easier.

It i3 not necessary to have a diamond to
cut glass; if one knows how to use it, a
10-cent cutter will last the average user a
long time. Ewven the sharp corners on the
end of a file can be used to cut glass. The
secret of using a cheap cutter 15 to rub a
cloth, moistened with kerosene, across the
rlass before tryving to make the scratch.
This takes off all the grease and permits a
clean, continuous serateh to be made. Ex-
pert cutters often have a rag on one inger
with which

line so that the scratch will be made
directly above it.  After the scratch is
made turn the glass over and make an-
other scrateh directly over it on the other
side. Pressure applied, as shown in Fig. 2,
will now break off the glass evenly along
the seratches. Proceed in the same man-
ner with each edge separatelv. For large
sheets, as, for instance, panes cut from ordi-
nary window glass which is not perfectly
flat, 1t is better to tap the glass with a nar-
row metal edge just under the serateh.
Finally a crack will appear. This can he
continued until it extends all the way

across the

= mia=

they make a

STRAIGHTEDGE ~, i

RECTAMNGLE DRAWM O PAPER sheet, when it

streak across "““{“x - BHEET OF GLASS will break eas-
the glass before .r" h“"“‘ ily. Even large
scratching. The “I ih " TABLE sheets of plate
same results are priiE, glass will break
attained to ,.-f,ff'?-“' readily when
some extent e roperly sup-
when the cutter = S CRAT ::L_%E_URE i ]I:urjt}t'tl }in't.::r ;]?n
is kept in a BLASE -y I edge. Any
hottle P:Jf kero- - [ e _'___L- straight, sharp
sene, although TO I?rL‘.FI-'l.I.'J'i:-I-I ETRAIEHTEDEE___:I'AELLT edge serves for
man eople 9. this purpose.
think }rl; hF:L 5 15 MAIN EHATT T _ - Fie.2 In cutting out
done to keep it a — — @ circle, or a
from rusting. < piece having a
The finer the e BENT WIRE curved edge
scratch —and 7 the main scratch
this 15 why a P ‘i, 15 E'urr;fE made.
diamond is so . ) CROSS SECTION OF acratches are
satisfactory— AUXILIARY scn;.:rc;aa E”m;::':""ﬁ made running

the better the

cut will be, but
the scratch
must be contin-
nous and smooth, The rough edges of a
poorly cut piece of glass may be ground
smooth on an ordinary grindstone or
emery wheel, Of course, the edge of the
glass should not be held at right angles
across the wheel, because it is apt to be
broken this way.

If the cut 18 a good one, the edge may
easily be worked with a file, almost as
casily as brass, if it is first moistened with
a solation of gum camphor in turpentine.
This solution should he fresh and 15 made
by dissolving as much camphor as pos-
sible in turpentine.

A pood method of cutting a rectangle
out of a larger sheet of glass is shown in
Fig. 1. Draw a rectangle of the required
size on a sheet of paper. Put the glass
on this and lay a straightedge beside the

Hmllni: the

gure 1: Proper Method of Scratching Sheets of Glass, Fi
Eclnﬂ #t the Scratch, Figure 3: Cutting Curve
Figure 4: Bent Wire and File Used in Cutr.i.n,; Bottles and Tubes

e Tatlially from
“this to the edge
of the sheet, as
shown in Fig. 3,
and these are then tapped until the whole
section not wanted is removed. The re-
maining piece mav be ground smooth as
described above. The most essential thing
is a clean, fine, continuous seratch,

A hole can be drilled through a glass
sheet by means of a short length of thin-
brass tubing, rotated at about 100 r.p.m.,
and fed with a mixture of fine emery mois-
tened with a solution of camphor in tur-
pentine. The drilling can be accomplished
by means of an ordinary drll press, care
being taken, of course, not to apply so
much pressure that the glass will break, as
this 15 essentially a grinding process,

A hottle or large glazs tuhe mav he
neatly cut by hending a length of iron wire,
about No, 100 or 12, to the curvature of the
tube, as shown in Fig. 4, leaving enough

7ol

EOER,



T4

for a handle. Heat the wire until it is
red and apply it to the tube. In about a
minute the wire is removed and a drop of
cold water 15 placed where it touched the
plass. The glass will usually ecrack off
straipht along the line where the hot wire
touched it. A fine scratch around the
bhottle, made with an old triangular file,
often helps do the work.

Cooling System for Boat

In rivers where the water iz heavily
charged with sand or other substances that
cause trouble with the water pumps and
cooling systems of motor boats, the novel

WAl ER
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Cooling System for Boats Operatlng In Muddy or
Bandy Waters

cooling system shown in the drawing will
be found to be of considerable value.

In this svstem the water 13 not taken
directly from the river, but a metal tank is
kept filled with clean water, which runs
through the cvlinder jacket and also
through a cooling coil attached to the out-
sidle of the boat, under the surface of the
water. Such a cooling system can readily
be installed in any boat that is used in
sandy or muddy rivers, where the cooling
system of an ordinary marine unf;in: 1%
likely to become clogged and the pump
damaged by foreign material in the water.

e

Coloring Oranges

Citrus fruit mav be mature and h[ghl}r
desirable for food while the skin iz still
green,  This is especially true of the Sat-
suma orange, one of the so-called “kid-
glove” variety belonging to the tangerine
family as grown in Alabama. where the
fruit frequently reaches the palatable stage
some weeks before the skin attains its
characteristic golden color. If left on the
trees the fruit deteriorates, yet, in the mind
of the public, a green-colored orange is
unfit for food. This condition has led to
the perfection of a coloring process hased
on experiments with lemons in California
by the bureau of plant industry of the U, 5.

POPULAR MECHANICS

dept. of agriculture, a process that gives
the fruit the right color without injuring
its food value in any way or adding harm-
ful ingredients.

After the fruit is graded it is placed in
airtight rooms and subjected to fumes
from kerosene stoves or the exhaust gases
from a gasoline engine. These gases de-
stroy the green chlorophyll that masks the
vellow color of the oranges. Fruit carey-
g up to 40 per cent of its natural ripe
color will ordinarily require about four
days in the coloring room to develop its
full-ripe color. This process saves the
grower from four to six weeks and enables
him to get the fruit on the market much
earlier than would be possible otherwise.
—A, C, Cole, Chicago, I,

Nickel-Plate Preserver

An excellent preservative for nickel ex-
posed to the weather, such as the plated
parts on automohiles, can be made from
Y2 oz. of camphor gum, 1 oz. of powdered
graphite, and 2 oz, of mutton tallow. The
camphor gum is cut to fine shavings and
added to the heated mutton tallow, and
both are thoroughly mixed. Allow the
mixture to cool until lukewarm and then
add the graphite. Stir until it assumes the
consistency of a thick paste, By using it
once or twice a month the nickel parts will
never corrode, but will always look hright.
—Mrs. A, K. Hinkley, Rowley, Mass.

Adjustable Blocks for Rocking Chair

Many rocking chairs can be made much
more comfortable by the addition of the
simple devices shown in the illustration.
Two wooden
blocks, about
1 by 114 in. in
dimensions,
with the wid-
est part on the
IJnLtt}m, are
attached to
the rocker, as
shown, by
means of
pieces of in-
ner-tube ruh-
ber, so that
they can easily
be slid back or forth to hold the chair at
any angle desired. If it is desired to use
the chair as a rocker it is only necessary
to slip the blocks over the ends, thus bring-
ing them on top—J. H. Shadek, Gradell,
New Jersey.,
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First Aid for Wounded Trees

When a considerable portion of the bark
around a wounded tree is knocked off the
tree is very apt to die. This can usually be
prevented, however, by dressing the
wound, that is, by cutting down the ragged
edgpes and giving the exposed portion a
liberal application of melted paraffin.

An Ideal Skate Guard

The windows and windshields of many
cars are fitted with lengths of slotted-rub-
ber edging so that the window will fit
snugly in place.
This edging,
which can be ob-
tained at anv auto-
wrecking yard, has
been found very
useful for making
guards for the
runners on skates,
as the runners
just squeeze
snugly into.the slots. Cut off lengths
about an inch or two longer than the skate
runner ard then bind them to the skate by
means of a couple of rubhber bands on each
so that they will not accidentally drop off.
With these guards in place the skater can
walk from one pond to another, over stones
and other obstructions, without danger of
injuring the fine-edged blades.

Holding Oven Door Open

It is dangerous to leave the oven door
of thle range open as one is liable to receive
considerable injury by stumbling or bump-
g against it
Sull it is often P E——
necessary to allow —
the heat inside to g
escape. The illus-
tration shows how
this may be done
without the above-
mentioned danger,
A strip of heavy /
sheet iron, 114 in. ¥

. . L EEAWY
wide and 8 in. ¥ SHEET 1RO ?
long, bent to the =—— —
shape indicated, is
all that is necessary. The hent end is
hooked over the top edge of the oven door
and the other end placed against the side
of the stove, under the edge of the top, as
shown. The spring of the oven door will
keep it securely in position.—Miss Grace
Robey Schoettler, Buda, I11.

Ta5

Discouraging Broody Hens

Hens may be completely discouraged
from wanting to set by placing them in
sacks and hanging these on the clothesline,

A Bimple Method of Preventing Hens from Setting,
Requiring Mo Extra Pens

as shown in the drawing. Thizs method
usually effects a cure in about three days,
and even the most stibborn hens will yield
in tour days. The sacks should be as thin
as possible to allow free circulation of arr.
Common burlap sacks, loosely woven, are
excellent for this purpose. A New Hamp-
shire farmer who used this method in-
st®cted his children and the hired help
to give the sacks a swing every time they
passed under the line to make it still more
uncomfortable for the hens.—James F.
Hobart, Dunedin, Fla.

Stopping Leak in Cistern

A troublesome cistern leak that allows
water from the outside to seep in can he
stopped very easily by first making a 6-in.
opening through the cistern wall where the
leak is located, and then, by means of a
small  trowel or dipper, manipulated
through this opening, digging a small hole
inn the earth outside to retain all the water
that would otherwise leak into the cistern
in 15 or 20 minutes. The water is dipped
out and the hole in the wall is cemented
shut with two hot bricks and mortar. The
hricks must he hot so that the mortar will
set fast enough to prevent the water from
washing it away. This repair is very effect-
ive if the leak is not too large.—~Nathan
K. Baker, Westport, Ind.
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Sleeping in Ford Sedan

When traveling or camping it often be-
comes necessary to sleep in the car, and
those who have done this will admit that
it is not very comiortable unless special
arrangements are made. In the case of a
Ford sedan, or similar light car, a com-
fortable stretcher can easily be installed
so that it is ready for use at any time. The
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Canvas Stretcher Installed In a Light Sedan Adds Con-
siderably to Travelers® Comior

back cushion is removed by taking out {wo
wood screws at the hottom of the fralne
just above the tool box, and hLfting up-
ward with two fAngers inserted in the
finger holes at the center.  This movement
unhooks the back from the strap located
at the center near the top, and allows the
cushion to be removed without any diffi-
culty, exposing a large storage space. A
heavy strip of wood, which forms part of
the body frame, extends aeross the back
hehind the eushion about 6 in. helow the
top. To the underside of this strip 15
nailed the wide end of a douhled piece of
heavy canvas, cut aceording to the dimen-
S10MS EIVEn in the detail, The double thick-
ness of the material at this point assures
ample strength for fastening. At the other
end of the canvas a slot 15 cut to pass over
the steering-wheel post, and a 3-in. hem
15 made to take a length of 114-in. curtain
pole, 3 ft. 9 in. long. All seams are double-
stitched with heavy thread,

In making up this bed the folded canvas
15 taken from its storage place bhehind the
cushion frame and brought forward over

POFPULAR MECHANICS

the lowered backs of the two front seats
to the windshield. The lower portion of
the windshield is opened outward and the
curtzin pole passed through the hem. the
ends bearing against the outside of the
window frame on each side, as shown in
Fig. 2. Ii proper tension is given, the
canvas will not sag enough to touch the
front seats and will be sufficiently high at
the back so that no pillows are needed
During the day the canvas is folded and
stored hehind the back cushion, and the
curtain pole placed uniler the rear seat.

Pump Handle Made from Buggy Shaft

A pump from which the handle, rocker
arm, and handle fulerum had been broken
accidentally, was repaired by means of an
improvised pump handle consisting of an
old buggy shaft cut off about 5 it. from
the bent end. Two
holes were drilled
through at the
points indicated so
that theshaft could
be bolted to the
plunger rod of the
pump and to a
fulcrum, which
was made by in-
serting a post into
the ground just
behind the pump.
This post was
solidly braced and a hole drilled through
it about a foot above the pump collar; the
shaft was then bolted on loosely,

Drying Fishing Lines

Wet fishing lines rot rapidly; it 15 there-
fore not advisable to keep them on the reel,
but they should be wound on a drier oi
some kind, and a
simple homemade one
is shown in the illus-
tration. It consists of
a eylindrical paper box
such as a large oatmeal
box, glued onto an old
phonograph record 48
indicated. A tab with
a ring in it is glued to
the box at one end 10
provide a place to fas
ten the end of the line
Place the record on the phonograph and
start the motor; this enables the line to be
wound from the reel to the box in a very

short time without any trouble—W. T.
DeWolfe, Toledo, Ohio.
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Part I

SPHIHG is the accepted time for admin-
istering the yearly inspection and
touching up of the car. Just how much
work is necessary to condition the car for
another year’s work is governed entirely
by individual conditions. The same can
he said regarding who shall do the work,
as individual mechanical ability wvaries
through very wide limits. A good rule to
follow is: "Be sure you are right and then
go ahead.” In other words, if you have
never scraped a connecting rod or main
bearing don’t experiment on your car but
call in a man who 15 eapable. Every man
hasz some latent mechanical ability, and the
things covered in the [ollowing paragraphs
are directed to the
one who has
ordinary mechani-
cal intelligence
and ability. The
night hefore vou
start the job, give
those bolts and
nuts that look
rusty a good soak-
ing with penetrat-
If you can't buy penetrating oil

ing oil.
in yvour town use kerosene first, and two
hours after the kerosene has been applied
tollow with a similar amount of engine oil.
The holts likely to be rusted or stuck are

those on the exhaust-pipe header and all

those located under the chassis,
where mud and water get in
their work. Before doing any
waork o over the whaole car and
jot down in a notehook the
parts needing replacement or
repair, including the top and
body. These notes will recard
work and material necessary,
and as far as possible all repair
parts should be on hand when
the great job of cleaning begins.
After deciding just what is to
be done, map out a mode of
attack and stick to it as far as possible.
The work must be done in a sys-

tematic way. It is wrong, for instance, to
clean a small portion of the engine or
chassis, make an adjustment on the brakes,
and then jump to some part like the igni-
tion system.

Wash all grease and mud from the exte-
rior of the car and do_an extra good job
of it. Kerosene is efhca-
cious in places where the
ordinary oil or body soap
will not cut the deposits of
grease. Do not stop with
cleaning the exterior and
underpart of the chassis,
but include the engine ex-
terior and all parts in the
engine compartment. A
stiff brush of steel bristles 15 g-;mtl for
cleaning the heavier deposits on the en-
gine and metal parts, after which the job is
completed with a cheap paint brush and
kerosene,

An assortment of small boxes or tin pans
15 a necessity for holding the small parts
that vou will remove from the car during
the course of the repair operations. This,
however, does not mean that all parts are
to he put into the small boxes. The safest
rule to follow is to put all bolts and small
parts back into their respective positions
after the unit or part has been removed
irom the car. If vou take the generator
off its mounting, screw the holding-down
serews back into the base of the
generator, putting the lock
washers on the same way as
they were taken off. The same
applies to the removal of any
umit or accessory. Two of the
most useful tools the owner will
usze are a light machinist's ham-
mer and a prick punch. These
will he used for marking parts
before they are removed. Sup-
pose vou were to take off the
connecting-rod caps and got
them all mixed up. You could
not tell which was No, |1 or No. 4, and even
if you did you might bolt them on in the

7ar
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reverse position, To guard against this a
mark i1s made on the connecting rod proper
and connecting-rod cap. For No. 1 rod a
single mark is made, for No. £ two marks,
and so on. Both marks are made on the
same side of the rod, thus when the hearing
cap is remaoved and replaced there is posi-
tive assurance that evervthing is correct.
Inthe caze of henrmgs. both main and con-
necting rod. it is necessary to remember that
all marks face the camshaft side otherwise
the markings will not prevent the caps be-
ing reversed on the crankshalit. l{nrea[jnh
of marking is desired the owner may pur-
chase a set of steel letter or figure stamps.
Numerals make identihcation of parts ab-
solutely accurate, and only one character
need be stamped on mating pieces,

We will assume that the engine has been
thoroughly cleaned on the exterior sur-
faces. The next step is to clean the engine
internally, which whll include the removal
of carbon, and cleaning and flushing out of
the oil pan and lubricating system. Start-
ing at the top of the engine, begin with the
removal of earbon and the grinding of the
valves. Generally speaking, the procedure
is as follows: Drain the radiator, and
disconnect all water and oil connections to
the eylinder head. Remove spark plugs and
any wiring, which should, of course, be
tagged. The cylinder-head screws or nuts
are now removed and the head lifted off.
The engine 1s turned so that all pistons are
successively in position for carbon scrap-
ing, which is accomplished with a putty
knife. Clean the tops of the pistons and
nther parts of the cylinder block, but do
not spend any time on the valve heads.

It is an easy matter to grind valves, the
hardest part being the removal of the rin
or split washer placed under the lower valve
spring washer, It is necessary to bring
each valve to the fully elosed position be-
fore attempting removal of the retaining
key or split washer. A valve lifter that will
work on practically all automobile engines
can be purchased for less than $2, so do not
attempt to use fles, screwdrivers, ete.,
which usually

— result 1n
- 1 e skinmned
END OF VALVE

knuckles.
In taking ont
the wvalves he
sure to lay
them down in
proper order
qq:: each one will go back into
the hole it was token from.
I'o avoud confusion, the head
of the valve is very lightly marked with
the steel stamp, tl'l:-tkin]; sure that the valve

LIFTER
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15 seated at the time of marking, otherwize
damage will be done the valve head. A
safer method is to lay the valves on the
bench in the order of their removal. A
sheet of wrapping paper laid out in sec
tions marked 1, 2, 3, 4, and g0 on, ap to the
total number of valves, provides a methaod
of identification without actually stamping
the wvalvezs., After removal of the valves
any remaining carhon on the cylinder head
and bhlock 15 thoroughly scraped and then
the valves themselves are cleaned, The
finishing touches of the valve-cleaning op-
eration are given by using a piece of emery
cloth to remove the final vestiges of car-
bon. When this is done, turn to the valve
tappets for the next wnrk

Fractically every engine except the Ford
is equipped with adjustable-valve tappets.

ese tappets, which are locked by means
of a nut and locknut, should be slacked off
about two
turns so as to
allow enough
clearance be-
tween the
valve stem
and the tap-
pet screw
when grind-
ing. Slacking
off the tap-
pets necessitates the use of two end
wrenches, one to hold the tappet trom
turning, and the other to loosen the lock-
nut. It is now time to examine the valve
stems and valve guides in the cylinder
block. Should the diametral clearance be-
tween the valve stem and its guides exceed
06 in. the valves should be condemned
and a new set with oversize stems should
be fitted. Tt will be necessary i this case,
of course, to secure a reamer of the desired
oversize, and with this tool the valve guide
will be reamed to a diameter about one and
one-half thousandths larger than the valve-
stem diameter.

Examine the valve seats, and if theyv are
only lightly pitted regr:mhng will put them
in shape. Should there be decided rings or
very noticeable pitting of seat or valves o
will be necessary to resort to the valve-seat
reamer. If you are not familiar with the
operation of these reamers—and they are
more or less costhv—it i3 advisable to call
in an experienced mechanic to do the re-
seating.  Valve grinding itself is a simpfe
operation, and requires hesides the paste or
compound a screwdriver or valve-grinding
tool to oscillate the valve hack and forth
A brace Atted with screwdriver hit, or a
bit of the shape required for the particular
valve, 15 vsed and does the work very weil

ADJUSTING SCREW

MUT
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Do not attempt to make yvour own grind-
ing compound but purchase it from the
supply store. The procedure when grind-
ing is about as follows: With everything
nicely cleaned take the first valve, or No.
1, and put a little of the g‘rmdmg paste on
its face. Place a amall coil spring under the
valve head and drop it into place in the
guide, The spring hest suited will be one
that will just lift the valve when pressure
is removed from the valve head. [n grind-
ing, do not use a continuous rotary motion,
but turn the valve a half turn or 2o, first in
one direction and then in the opposite.
Hemove the pressure occasionally, and as
the valve lifts, turn it to a new position.
Constant reversal of the movement and
constant raising of the valve during the
grinding will prevent the formation of
deep grooves on the valve face and seat.
Bear down on the valve just enough to
cause the paste to grind. Do not grind
any more than necessary and as soon as
the valve becomes shiny and no pits are
visible, test it for
holding  qualities.
The test is made by
applyving a very thin
coat of Pruszian
blue to the wvalve
face. The coating
should cover the
entire face, and the
valve should then
be placed into its
proper guide in the
cvlinder block. On
this test the valve is
given all the pres-
sure that can be ex-
erted, but it is
turned only 14 in.
on its seat. This ro-
tation should trans-
fer the blue from
the wvalve to the
valve seat on the
hlock. It is not necessary that all the blue
be transferred, but there must be an un-
broken line of contact of the blue on the
valve seat. When a valve will pass this
test it is ground to a satisfactory seat.
After the valves have been ground they
may be replaced, at which time the stems
are ﬁivﬂ} a thin coat of oil made into a thin
paste with very fine graphite. This is to
prevent sticking of the valves, due to a lack
of lubrication.

With the valves in place it will be neces-
sary to reverse the removal operations con-
cerning the i'.p-rin;';s ete,, and the wvalve
lifter will be again brought into play.
When all valves are in and springs and
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GRIMNDIMNG PASTE HERE

Adpjusting Tappets
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locks installed the next step is to set the
tappets to the recommended clearance.
A rule that must be followed when setting
tappets is as follows: Set the tappets by
turning the engine so that the pushrods
for that particular cylinder are at the low-
est point of their travel. With both push-
rods in this position the engine is turned
so that the piston is approximately at top-
center position. After turning the engine
be sure that the pushrods have not been
raised hecause it is necessary that they be
at their lowest point at the time the tap-
pets are being adjusted. The procedure as
outlined is applied to each cylinder sepa-
rately and in order. Fur engines installed
in cars manufactured since 1920 the aver-
age tappet clearance will be about 004 to
M5, Exceptions to this average are all
vitlve-in-head engines, which generally are
given ahout double this amopnt of clear-
ance. Always set the tappets on a valve-
in-head engine when it is cold. For hoth
types of engines it is advisable to make use
of a thickness or
feeler gauge when
setting the tappet
clearance. Should
it be impossible to
secure one of these
gauges an ordinary
sheet of writing pa-
per will sufhce.
Ordinary paper is
about 005 in. thick
and tod get the
proper clearance it
should be a fairly
close fit between
tappet and valve
stem. Some resist-
ance should be felt
when removing the
paper if the clear-
ance is correct. The
came applies to the
feeler gauge, al-
though the metal gauge should be a little
tighter than the paper.

Where a car has been driven in excess of
15006 miles 1t 15 advisable to remove the
piston and rod assemblies for inspection
and possible repairs. The first step con-
sists in draining the old oil from the crank-
case and then removing the oil pan or
lower crankcase assembly itself. There
are three makes of cars that necessitate the
removal of the cylinder block in order to
remove the connecting rods, they are the
Hudson Super Six, the Monroe, and the
Packard single six, of early model. All
other cars manufactured since 1918 are so
constructed that removal of the rods can be

GRINDIMNG VALVE
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accomplished without disturbing the cyl-
inder block, The next move will be to
mark the rods for identibcation. 'With this
done, remove the cotter pins and nuts from
the rods and pull the assembly up through
the top of the engine. BHe sure that the
bearing shims are not disturbed, and, to
insure against a mixup from this source, it
is recommended that the shims, cap, and
bolts be replaced on the end of the rod
immediately after the rod has been discon-
nected from the crankshaft. A compara-
tively new development in the automohile
industry is the shimless bearing. Should
the engine on which vou are working have
bearings on which there are no shims it
means the bearings are either nonadjust-
able or should be adjusted by filing the
bearing caps. Generally speaking, a satis-
factory job of fling cannot he
done, and even the car manufac-
turers recommend that instead of
adjustment the bearings be re-
placed with new ones.

In removing the pistons be
careful of the rings. They are
broken easily if handled roughly
and the same can be said of the
modern  piston  itself, which is
usually so thin that a blow or
even a squeeze of the hand will throw it
out of shape. Now examine the rings and
grooves, and note whether there is any
up-and-down play in the piston-pin bear-
ings. Do not be misled by the lateral play
of the rod on the piston. This is necessary
and should not be mistaken for wear.
1f no socket Wrenches are availahle the
pisiuvn-pin locking screw in some cases can
be removed with an ordinary double-ended
wrench. In this case place the end wrench
on the screw and with a monkey wrench
as a handle operate the two as if the end
wrench were a socket, Should the pistons
and rings be of a
dark color it shows
that they have not
had a full contact
against the cvlinder
walls. Any dark
spots on the face of
a ring are sufficient
evidence to con-
demn that ring, and
a new one should
be installed in its
stead. T he rings
should be a rolling
fit in the piston-ring
grooves., Any clear-
Ance between the
ring and the groove
in excess of 002 in.
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15 sufficient to condemn the ring or piston,
depending on which part is worn.  Gener-
ally speaking, 1f the piston nings were ong-
inally installed in the correct manner any
ensuing wear will be mostly on the piston,
which means that the piston should be re-
placed. Always bear in mind that there is
more leakage past the back of the ring than
past the face. It is for this reason that
ring-gap clearance is not nearly as impor-
tant as a proper ht in the grooves.

To remove the rings proceed as follows:
Cut several strips ol ordinary tin or use
pieces of old hacksaw blades, annealed
These strips will be about 14 in. wide and
ahout 5 in. long.  Slip one of these strips
under the first ring at the joint and work it
around back of the ring to a point about
opposite the point where it was originally
inserted. Proceed carefully, as the
rings are fragile and easily broken.
Mace two or three more strips
hehind the ring and work them
around so that they are about
equally spaced. There should be
a strip directly behind each end
of the ring. By this time the ring
will be free from the groove, so
that with the fingers the ring can
be worked up on the guides until
it slips off the piston. We will assume that
the rings need replacing, but that the piston
is in good shape. In this case clean the ring
grooves with a narrow chisel or screwdriver
and finish with a wire brush dipped in kero-
sene.  Apply the same cleaning to the pis-
ton itself, using kerosene and a hittle cro-
cus cloth to remove any roughness of the
piston faces. Then lay the pistons aside
for use when fitting the rings. In htting
new rings it must be remembered that the
top ring is nearest the combustion cham-
ber and operates at a higher temperature
than the lower ones. It 18 for this reasoen
that the top ring s
Fiven greater clear-
ance at the gap than
any of the others
A good rule that will
apply to all E:nE:iﬂ_ti-
nf less tham 4
hore is to allow 006
to 008 in. clearance
at the =lot or gap
The second and
third rings should
have a clearance of
not less than 003 in.
and not more than
005 in., the lesser
clearance being de-
sirable. The owner
cannot afford t0

FILIMHG: A
EOHMECTIMNG-ROD CAP

Showing Shims;
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guess at the clearance, for it is far too deli-
catetobe gauged by the naked eye. A feeler
or thickness gauge must be used. Merely
takingany ring that comes to your hand and
filing the slot clearance

so that it looks approxi- -
mately right is no .

assurance that you
are going to im-
prove the com-
pression or elimi-
nate smoking of
the engine. The
new rings will
need fitting into
the grooves in the
pistons, If they
are tight they will
not be free to ex-
pand when heated
and will either
wear excessively or causeascored cylinder,
1f they are loose the compression and wil
willleak behind the ring anda lack of power,
and smoking, will betheresult. A piece of
fine emery cloth glued to a flat piece of hard-
wood, or, better still, to a piece of plate or
thick glass, can be used to reduce the
thickness of the ring. Rub the ring over
the emery eloth with a rotary motion, so
as to reduce it to equal width all over. In
fitting to the grooves, the rings should
turn freely with the fingers. There should
be no actual clearance that you can meas-
ure, but they should be fitted with what is
known as a shding or rnllmg fit.

Rings should be replaced in the order
in which they are removed, that is, the
slots of the upper and lower rings should
point in one direction, while the slot of the
center ring should point in the opposite
direction. Mark the upper ring so that in
replacing after fitting you will put the right
ring in the right groove.

Never replace the original piston rings
with new ones unless they are worn or
have not been making full contact against

the cylinder wall. If
[ an old ring i3 worn

more than 010 o 012
. “:"!
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in. it 15 cheaper to re-
place that ring at the
time when the engine
is being repaired than
take the chance of hav-
ing to tear the engine
down for a second re-
pair. If you have diffi-
culty in squaring up
the rings in the cylin-
tler bore to test for the
slot clearance, use the piston to keep them
straight. In other words, after letting the
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piston down into the cylinder, enter the
ring and then push the piston up again so
that it bears against the ring and lines it
up. If the ring is slightly “cocked” in the
bore you cannot measure the slot clearance
with any accuracy.

In measuring the clearance of rings that
are assumed to be excessively worn, hear
in mind that .001 in. wear on the cylinder
bore equals 00314 in. increase in the cir-
cumierence. Thus a ring originally fitted
with .06 in. clearance will have at least
12 in. when run in, because it will have
worn at least .02 in. before it polished up
thoroughly. With this in mind the reader
can see that accuracy of workmanship is
absolutely necessary for results on this op-
eration. When you have fitted each indi-
vidual ring to its particular groove and
have adjusted the slot clearance for each
ring by ftting into the cvlinder bore and
filing to t!u: correct slot distance between
ends, the rings are then ready to be ap-
pln::i to their respective pistons. The steel
strips will be used
for mmstalling the =~ =,
new rings onto the
pistons, but do not
fasten the rods to
the pistons until
later. With the
piston out you can -
readily detect any '\.._\_‘\ Pj’
shake in the main '
or camshaft bear-
ings. If the camshaft bearings are loose
they must be replaced, as they are not ad-
justable. As a rule the camshaft can be
removed by loosening setscrews on the
side of the crankcase, which hold the bear-
ings in place. To facilitate matters raise
the pushrods to their highest point and
block them in position. On some engines
the entire pushrod assembly can be re-
moved in a few minuteg and this is recom-
mended as being better than blocking the
pushrods. With pressure on the camshait
thus removed the eam-
shaft and gear usnally may
he removed as a unit. This
dors not hold troe with
every engine, but a little
study will determine the
method of removal on the
various installations. Be-
cause the camshaft bear-
ings will show less wear
for the same mileage than any of the other
engine hearings there will be no necessity
for its removal except in very unusual
as when lubrication has been neg-
lected, or oil pipes choked.

{(To be continued.)
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False Bottom Keeps Pail Clean

Adter trying in vain to keep the bottom
of the milk-pail free irom the mire of the
barnyard, a false bottom_ was devized as
shown in the drawing. A round piece, V4
in. larger in diameter than the bottom of
the pail, was
cut from an
apple-box side
{any similar
lumber would
do, of course ).
To this were
nailed three
lath eleats,
across the
grain. The
middle cleat
was allowed to
extend 114 in.
beyond either
edge of the
bhoard, and to
these exten-
sions were nailed two 134-in. blocks cut
irom 1-in. lumber. To one of these blocks
was fastened a spring trousers-guard such
as is used in riding a bicvele. The spring
was held solidly in place with a lath wedge.
Two small lath uprights nailed to the sides
completed the job, The spring holds the
false hottom firmly in place.

Homemade Running-Board Lantern

The small running-board lanterns now
used extensively on automobiles cost from
%5 to 310 each and quite a saving 15 made
by making a pair, which has been done
at a cost of 59 cents each. Each lantern
consists of a pie tin of small size, black
enameled, a frame made of heavy galva-
nized-iron wire, a
tin-can cover of
the same diameter
as the hottom of
the pie tin, and an
ordinary automo-
bile lamp socket.
The socket, cover,
and pie tin, and
also the wire
frame are all
neatly soldered to-
gether, The ends
#  of the vertical legs
of the wire frame
are formed into
eves to take small
bolts which are
used to attach the lantern to the running
board. The cord connected to the lamp

LSTOVE
_"BOLTS
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socket is brought through the running
hoard through a hole drilled directly below
the socket. An ordinary jelly glass, colored
red or green on the inside, is placed over
the bulb, fitting exactly inside of the wire
irame., The glass is colored with the solo-
tions sold for coloring Christmas-tree
lights.—M. Mather, Chicago, 11l

Using Long Wood in Stove

Small sheet-iron stoves of the kind
shown in the illustration require wood cut
to short lengths, about a foot long. which
necessitates considerable chopping and
cutting. A good method of increasing the
capacity of
the stove so
that it will
hold longer
pieces is to
substitute a
large can or
pail for the lid
on top. The
can is inverted
=0 that the
longer pieces
of wood will
extend into it.
The wo od
projecting in-
to the can will ]
not burn to any extent owing to the lack
of oxygen, but it will gradually burn away
at the bottom. The can also serves as an
excellent radiator of heat.—V. A, Lyman,
Casmalia, Calif.

Keeping the Crank from Swinging

The illustration shows a simple catch
to hold the starting crank of a hght aute-
mobile from swinging and also to keep it
out of the way of
splashed mud. The
only thing necessary 15
a ¥4-in. steel pin, This
is attached by thread-
ing one end and screw-
ing it into a hole
drilled and tapped n
the rear of the bushing
through which the
crank is inserted. A
slot is made in the hub
of the crank ratchet to
engage the pin. The
spring on the erank
pushes it forward and the pin enters the
slot as indicated, keeping the handle n
position.—G. A. Luers, Washington. D. C.

1
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A Seesaw Merry-Go-Round
By HARRY D. TIEMANN

LOT of fun can be had with the teeter-
totter merry-go-round shown in the
illustration, and any boy can make it who
is at all handy with carpentry tools. If
huilt substantially it will amuse the young-
sters, hig and little, for years. It will go up
and down like a seesaw and spin around
like a top until the passengers are dizzy.
All that 15 needed i1s an old pair of roller
skates, a piece of l-in. pipe, 18 in. long, a
good ash plank about 1% in. thick, 12 in.
wide, and as long as possible to get it, and
a solid post or tree trunk, about 1 ft. in

A Movel and Effective Amummement Device for the
Youngsters Made fram Farts Everywhere Awail
able: Imsert, Detail of Roller-Skate Mounting

diameter and 334 ft. high. If ash cannot
be obtained, a plank of birch, maple, or oak
will do very well.

Make sure that the tree trunk is solid
and saw one end off very smooth and level.
At the lower end spike two cross pieces of
wood with screw-spikes, so as to form a
base and hold the post in a firm, upright
position. It is very important that the
post be firm. Dig a hole and set the base
12 to 18 in. below the surface of the ground,
filling in around the post and packing the
soil down thoroughly. Bore a l-in. hole
vertically in the center in the top of the
post 6 in, deep. Have the pipe threaded for
about 6 in. at one end, and screw the pipe

tighily into the hele in the post with a
pipe wrench. So much for the post. Bore
a 14 or 1¥4-in. hole through the middle of
the plank; if no expansion bit 15 available
a series of little holes can be drilled in a
circle and the wood cut out with a knife or
a chisel. Now take the two front ends of
the roller ckates (extension skates are the
best ). hammer the clamps out Aat and at-
tach these to the plank on opposite sides of
the hole. They should be serewed on,
preferably by drilling suitable screwholes
through the iron skate tops. The arrange-
ment of the two roller-skate ends is
clearly shown in the photograph. The dis-
tance between the two outer rollers must
not exceed the diameter of the post or the
circular bedplate upon which they are to
run. Ifalarge wagon-wheel hub can be ob-
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tained and sawed in two this will make an
excellent bedplate or runway if placed on
top of the post, upon which the rollers will
run. This is what was done in the picture,
but it is not essential if a good solid hard-
wood tree trunk is used. The hali hub
must be firmly screwed to the top ot the
post by screw bolts sunk below the top
surface,

If this apparatus is carefully made it is
astonithing what a lot of rough usage 1t
will gtand and how smoothly it will oper-
ate. Care should be taken, of course. in

B}
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attaching the roller skates, to be sure that
the four wheels are in a single line which
passes through the center of the pipe.

The plank with the rollers can easily be
lifted from the post and taken indoors for
protection.

Camp-Chair Kinks
The three chairs shown in the drawing

were so popular in a summer camp, where
comiort came before stvle, as to make the
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Fig. 1: Extra Legs Permit Leaning Back: Fig. 2: Chair
with a Canopy: Fig. 3: Chair with a Sliding Seat

construction of several more necessary for
the season.

Fig. | shows one that was used by those
persons who alwavs like to tilt a charr
hackwards, but also want assurance that
it will not go over with them. To attain
this, two strong additional legs, attached
to the regular rear legs, as shown, were all
that was necessary.

Fig. 2 shows a chair provided with a
canopy for shade seckers. 1f the vertical
pieces of the back do not extend far
enough, metal extension strips are added
so that an ordinary curtain roller can he
attached. On this is rolled any material
that is suitable for a shade, such as canvas,
one enid being tacked to the roller and the
other end hemmed so that it can be slipped
on a rod, which is fastened to a wooden
strip on each side, as shown, The shade
thus made can be pulled out as far as de-
sired and is very convenient as well as neat
looking when rolled.

An easy chair with a seat that may he
slid back and forth to suit the most com-
fort-seeking patron, is shown in Fig. 3.
Two horizontal rails are nailed to the in-
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side of the legs of an ordinary deck chair.
Near the center, the rails are drilled
through, vertically, and wood or metal pins
fitted loosély in the holes. Wooden strips
are attached tothe seat on either side : these
slide on the rails, and are notched to re-
ceive the tops of the pins. A spring-steel
lever, formed as shown, is screwed to the
underside of each rail, and normally keeps
the pins engaged with notches in the seat
strips.  To move the seat back or forth,
the levers are depressed, the pins drop, and
the seat is moved. Releasing the levers
forces the pins into new notches.

Clear Water from the Cistern

No matter how carefully the water pipes
are screened there is always a certain
amount of dirt and sediment that gets into
the cistern. This soon settles at the hot-
tom, leaving the upper part of the water
comparatively clear, but the clear water 15
not obtained at the pump because the in-
take pipe usually extends to within a few
inches of the bottom and consequently
the dirtiest water is pumped up first. An
excellent method of obtaining clear water
from the surface is to install a movable
pipe attached to a float, as shown in the
drawing. At the lower end of the present
suction pipe serew on two elbows to form
a flexible joint. This can be done by using
one street elbow and one ordinary one

£ e '!"1.:2
Movable Ext with Filter, Held by Means of
& Float, Insures Clear Water st Pump

FFrom this flexible joint extend a length
of pipe slightly bevond the center of the
cistern so that it will be long enough to
reach the surface of the water, the jount
being loose enough to allow the extension
pipe to he raised or lowered easily.

It is not necessary that the flexible joint
be airtight, since it is always below the sur-
tace of the water and leakage will not -
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terfere in any way with the suction of the
pump. The intake end of the extension
pipe is fitted with a Alter and is attached
to a float. An old copper kettle with the
lid soldered on and the spout closed so
that it is airtight is well adapted for this
purpose.  The handle of the kettle is se-
curely wired to the end of the extension
pipe, as shown, so that the latter will remain
within a few inches of the surface of the
water, whatever the depth mav be.—Harry
D. Tiemann, Madison, Wis.

Cleaning Typewriters

Typewriters are usually cleaned by
means of long, thin brushes, with which
one can get at the dirty parts only with
considerable difficulty, due to the intricacy
of the mechanism. It has been found that
the dust and dirt can be removed wvery
effectively by means of a vacuum cleaner,
when one is available. The hose and one
of the blower nozzles are attached and it
then takes only a few moments to clean
the entire typewriter. With this method
the work ean also he done much better
than with a brush, as the air is forced into
the small spaces that cannot be reached

with the brush, and there is no danger =

whatever of doing any damage to the type-
writer.—M. B. Brooks, Chicago, Il

Wrench Holds Car Pedals

Various devices are used for holding the
pedals of the car depressed while equaliz-
ing the brake bands or making clutch ad-
justments, An
excellent
method of
holding the
pedal down
cffectively is
shown in the
illustration.
Any common
m o n k ey
wrench at-
tached to the
shank of one
pedal so that the handle extends over the
other pedal, as indicated, can be used to do
the work., The upward pressure on the
handle causes the jaws to grip the shank of
the other pedal firmly and prevent the
{wdal that is depressed from rising.—G. A.

uers, Washington, D. C.

A can of lye dissolved in a bucket of
boiling water will clear <drain pipes of
grease and other organic matter,

e
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An Improved Squirrel House

Most children enjoy having pets such as
rabbits and squirrels. A house that will
accommodate several squirrels, and will
permit them to climb a tree without danger

A HNowvel Bquirrel House that Glves the Little Animals
Plemty of Room

of escape, has been found to be a great im-
provement npon the small wooden houses
generally used.,

The main house should be about 214 it
square, with a roof slanting down from the
front, and supported on posts 3 it. high.
The front side should face the south: it
shounld be as open as possible, and covered
with 1-in. poultry mesh. The house should
he located close to a tree, so that a run-
way, # to 10 in, square, can be built irom
the house to a feeding platiorm, built
around the tree as shown., The runway is
built of l-in. lumber and poultry mesh.
The floor of the feeding platform i1s ahout
8 or 10 in. wide, made of pine boards and
supported by wooden brackets nailed to
the tree; a heavy wire frame, covered with
l-in. poultry mesh is used to inclose it,
From the feeding platform another run-
way, also made of poultry mesh, leads up
along the tree trunk and over one of the
limbs to a small wooden house on the end
of the limh.—George L. Furse, Webster
Groves, Mo,
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Removing the Furnace Ashes

Carrving ashes from the furnace cellar
is a task that is usuwally disliked and many
contrivances are designed to lighten this
labor. One of the
simplest of these,
which eliminates the
necessity of lifting an
ash pan up out of a
hasement window and
in doing so getting the
dust blown into one's
eyes, or carrying it up
the steps, 15 shown in
the illustration. It is
made from lengths of
l-in. pape and hAttings,
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Emuniml Pipe Frame for Hoisting Ash Piﬂ-l- ﬂut -ﬂi
Basement Windews

so that it will reach from the basement
floor to the top of the window., One end is
securely hinged to the floor and two wire
hooks provided on the other end. A length
of rope is attached, as indicated, so that the
frame can be pulled up to the vertical posi-
tion by a helper outside.

Repairing Violin Bow

If violin bows are broken at the tip, as
shown in the photograph, the job of repair-
ing them is usually given up as impossible,
but it has been found that if properly
wlued, wired, and braced, such bows can he
i made serviceable for a
long time. Glue and

wire alone will not
S hold the broken pieces
G together, as the tip is
placed under consider-
able tension when the hairs are pulled
tight by the thumbscrew at the frog. A
small headless wire nail, sharpened to a
point at each end, must therefore be set in
two shallow notches or holes cut at the
points indicated to act as a prop, in addi-
tion to the wire: the nail should just fit
snugly when the hairs are loose. The bow
shown in the photo was drilled in two
places at the tip for double wiring, but one
wire was found strong enough to hold it.—
Lesliec H. Phinney, Springfield, Mass,
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Destroying Man-Scent Near Traps

Due to the keen sense of smell possessed
by most fur-bearing ammals, one of the
greatest problems of the trapper is to de-
stroy his own scent after having set his
traps. There are numerous methods of ac-
complishing this, but perhaps none is so
simple and effective as the following: Ser-
eral newspapers are spread out over the
ground, and the trapper steps on them
until he reaches the spot where he is to set
the trap. As he walks away on the papers
he sets fire to them one by one. The papers
burn up, the ashes are blown away by the
wind, and all scent of the trapper is lost
There is practically no danger of fire when
using this method, as the fur-trapping sea-
son is during the winter when the ground
15 covered with snow, or is wet with rain,
but every precaution should be taken to
see that no trace of fire remains before the
trapper leaves the spot.

Keeping Trousers Pressed

The manner in which trousers are usu-
ally folded causes deep wrinkles if they are
permitted to remain in this condition for
any length of
time. By roll-
ing the trou-
sersonacylin-
drical wooden._
clamp, this
trouble will be
entirely elimi- RUBRER L
nated and the ~ Ba0E=",
press will even '

be improved.
The clamp
consists of a '=..r-
length of
round wood -
about 15 in,
long and 3 in.
in diameter.
It is cut in
half lengthwise, and fastened together with
two small brass hinges screwed on se
curelv. The cuffs of the trousers are
placed between the pieces and rubber
hands used to keep the pieces together
tightly. The trousers can then be rolled
arotnd it. If desired, a clamp of this kind
can also he used as a hanger for both
trousers and coat, an ordinary screw hook
being provided to hang it up, as shown
the drawing.—H. A. Sears, {I'l.":nﬁ]d, Kan.
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{[Cream for butter making should con-
tain about 30 per cent butter fat.
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ELECTRIC METER TESTS
BOILER WATER

Water for boilers in many plants is
treated chemically so that impurities
may be removed, and in order to prevent
the formation of scale. The concentration
of chemical salts in a boiler constantly in-

~ creases, and if the
X _i water 15 allowed to
|  contam too Freat a

percentage of the
chemical, corrosion,
foaming, or priming
mayv result, The proper
time to blow down the
hoiler, however, to decrease the chemical
content, may be determined very simply by
means of a meter now on the market., A
cup on the side of the meter is filled with
water drawn from the boiler, and the meter
terminale connected to an alternating-cur-
rent eircuit. The concentration of the
salts in the boiler may then be read directly
from the scale of the meter.

OPTICAL MICROMETER CHECKS
GEAR TEETH

For checking the thickness of gear teeth
at the pitch line, solid gear-tooth gauges
or adjustable vernier calipers are used.
The former are not always accurate, and
the vernier calipers are hard to set, owing
to the fineness of the graduations.

A new optical gear-tooth micrometer
overcomes these troubles. The tool is held

[

Gear-Tooth Micrometer that Is Accurate and Easily
i 10 Size

close to the eye, and, by looking through a
small hole in the center, two well-defined,
clear scales, engraved on glass, are seen.
The scales are moved by turning the
micrometer screws until the two measure-
ments required are indicated, when the
measuring jaws of the caliper are set, and
ready for use. The range of the tool 13
from 18 to 134 diametral pitch, and it is
graduated to 001 inch. It may also be
used for checking cutters and gauges,

_ﬂl}'i"

- ADJUSTMENTS EASILY MADE
ON INVERTED ENGINE

A radical departure from the usual type
of contractor's engine is one recently de-
signed, in which the combustion chambers

Fuliy Inclosed Engine with Crankshaft on Top, Driving
Contractor’s Pump

are at the bottom, andl the crankshaft on
top. This makes all moving parts readily
accessible for relrair:. without any decrease
in power and ethciency, :

The unit is fully inclosed so that it need
not be housed over when used to drive con-
crete mixers, etc., which are used out in
the apen, but the housing may quickly and
easily be removed when necessary. The
speed range 15 from 300 to 1,200 r.p.m., and
the hp. from 5 to 10. By providing two
power take-offs, practically any speed
within the range may be obtained.

CHATTERLESS REAMER

Because cvery other
blade of a new expan-
slon reamer is at an
angle to the axis of the
hole, while the remain-
ing blades are parallel;
it 1s claimed that chat-
ter is eliminated. The
reamer 15 expanded
from the center hy a
plug which is adjusted
hv a screw in the end.
In the wrench end is a
large haole throngh
which the center cavity
can be filled with oil.
which flows outward
through the slots to
the cutting edges. A
special feature is the cutting edges on the
nose of the reamer, or pilot, which remove
burrs and permit easy entrance.
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BENCH WOODWOREKER I5
UNIVERSAL MACHINE

A machine that should appeal to wood-
working shops everywhere has lately been

Woodworking Machine that Handlea an Upusually
Wide Range of Work

put on the market. It is a universal ma-

chine in every sense of the word, for, in

addition to being a ripsaw and compound
cross-cut, it can be used as a tenoner,
shaper, machine-knife grinder, lathe and
jigsaw, and can be used for mitering, bevel-
ing, dadoing, routing, sanding and Auting,
on any rake or bevel.

The tool is seli-contained, the drive to
the tool being direct from the motor, which
15 hung in a swivel mounting from the
overhead carrying arm, and may be locked
in any position. A lathe attachment that
will swing stock up to & in. in diameter is
furnished, as well as a jigsaw attachment
for saws from 6 to 121, long, with a tilting
table. A flexible shaft, 83 in. long, fitted
with a chuck for drills up to 34 in., en-
ables drilling to he done in any position.

CLAMP MAKES BENCH VISE
OF HAND TOOL

Furnished with a clamp by means of
whieh it may be used on the bench, a hand
vise is now made that will appeal to all
mechanics as
well as those
working
around the
home, By re-
moving the
handle, the
clamp may he
attached, and
the vise mav
then he fas-
tened to benches, shelves, or tables having
a thickness of ¥4 to 21§ in. The vise can

MECHANICS

be swiveled to different positions to meet
the convenience of the user. An added re-
finement is the use of a ball-end handle, as
in a large vise, instead of the wingnut
usually provided to tighten small hand
vises, The jaws are 114 in. wide and have
a capacity for work about 134 in. thick

FIBER SLEEVES PROTECT
METAL PARTS

Protectors for metal parts, adapted for
use in machine shops and other metal-
working plants, are now on the market.

Many parts in process of manufacture
possess sharp edges, threads, shoulders, or
corners, which are easily damaged when
the parts are handled in bulk. The protec-
tors are furnished in a variety of shapes
and sizes, and are slipped over the parts
after machining, remaining with them until
they are assemhbled or shipped.

TESTS SPARK PLUGS UNDER
RUNNING CONDITIONS

The spark voltage required to jump a
gap depends upon the atmospherie pres-
sure; the higher the compression, the
higher the
voltage re-
quired. The
usual method
of testing
spark plugs—
under atmos-
pheric pres-
sure—is there-
fore faulty, as
a plug may ap-
pear good al
this pressure
vet fail to op-
erate under
high compres-
sion. A twin spark-plug test set is now on
the market that tests the plug under
running conditions in regard to pressure
and compares it with a plug known to be
perfect.  One chamber of the tester s
fitted with the plug to be tested, the other
contains the good plug. The chambers
are then placed under compression through
an air valve, and the plugs connected 1o
the current supply, either separately or 1n
tandem. Various tests are possible with
this set, which should prove of value to
ANy garage or service station.

([ A round broach is particularly effective
when finishing holes in cast iron, as it has
a tendency to harden the hole surface
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WATER-RESISTING GLUE
EVOLVED BY EUREAU

The U. 5. Forest Products Laboratory
at Madison, Wis., has perfected a casein-
silicate glue used to a considerable extent
during the war. The improvement lies in
the addition of certain copper salts to the
old formula, which gives the glue more
strength and resistance to water.

A number of woodworking factories
used this formula until stopped by threats
of suit for iniringement by a private party.
Upon consideration of the case, the patent
was granted to the laboratory, to be dedi-
cated to the people for their free use.

ONE HAND OPERATES
HAMMER-DRIFT

Damage to taper-shank tools suclr as
drills, reamers, etc., when being removed
from machine spindles, is eliminated by the
nse of a new comhbination.

The device has a cast-brass body, one
end being formed into a hammer head for
inserting the tools firmly into machine

Combined Hammer:-Drift that May Be Operated with
Ome Hand

spindles without damage. In the bore of
the hody is contained a shding driit,
tapered for ejecting the tools at one end,
and heat-treated at the other to provide
a hardened face, which makes contact with
a hardened impact screw in the head, The
drift 1s fitted with a tension spring to re-
turn it to its original position after each
blow. As the tool to be removed may he
held by the left hand while the drift is
operated with the right, there is no danger
of dropping it on the machine tahle and
damaging its point or flutes,

PISTON-RING COMPRESSOR FREES
EOTH HANDS

Compressing the ring into truly circular
form, and automatically locking it when
compressed, a piston-ring compressor, now
available, 1= particularly neat and efficient.
The compression is effected by means of
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a steel cable, operated by a pull rod sliding
in the steel handle. The tool is made in
two sizes; the first will handle all rings
from 234 to 4 in. in diameter, inclusive, and
the second, rings up to 8 in. in diameter.

——— e S e
. —
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Left, Detail of Piston-Ring Compressor;

PTressar in u“

Right, Com-

The automatie lock on the pull rod grips it
in such a way that there is no slack or slip
after the ring is compressed, and hoth
hands are left free to handle the piston.
The tool can be used to compress rings for
measurement, as plenty of room for cali-
pers or micrometer is leit on each side of
the cable. In cramped gquarters, as when a
piston must he drawn in from the under-
side of the eylinder, it 1= especially valuable.

CENTER REAMER RECLAIMS
AUTO AXLES

A tool that eliminates the continual fit-
ting of new bushings in the spindle-holt
holes of automobile front axles 15 now
available. It
consists of a
reamer that
culs a cone-
shaped hole.
By placing a
cone - shaped
washer on the
top end of the
spindle, and a
cone - shaped
locknut on the
lower end. the spindle bolt is held cen-
trally, stopping all “wobble” in the front
wheels, preventing heavy wear on tires, and
making driving easier. The reamer is op-
erated with a ratchet lever and feed wheel,
and reams both upper and lower arms ol
the axle fork to fit the washer and nut.
The locknut can be tightened whenever
necessary, thus, it is claimed, avoiding the
necessity of fitting a new axle to stop
“shimmying."”
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AUTO COILS ARE TESTED
BY MACHINE

By simply turning the crank and watch-
ing the ammeter, it is possible to test and
adjust Ford coils with
a new machine without

Testing and Adjusting Aute Coils by Means of a
Crank-Operated Machine

removing them from the car, if desired.
The machine uses coils and magnets of
the same tvpe as used on the car, and the
ammeter shows the current drawn by
the cotls,

The magneto may also be tested in the
car by connecting leads to the terminals
of the machine, and test elips to the mag-
neto terminal and to the frame of the car.
A special support 15 used Iin connection
with the machine for testing spark plugs.

VALVE SAFEGUARDS OXY-
ACETYLENE LINES

Bursting of hose lines, waste of gas,
damage to regulators and torches from
backhiring, spreading of fires and injuries
to emploves are the outstanding difficulties
experienced by users of oxvacetylene
cutting and weld-
ing apparatus. The
risk of these dan-
gers is  consider-
ahly minimized by
the use of a very
practical auto-

matic safety valve

SOFT METAL SLAT i nowon the market.
TANF CONNECTION”  The valves cam

i = 5 [0

in pairs, and are

simply attached to the regulators, a button

on the side pulled out and held for a

moment to allow the pressure to build up

in the hose, then the work is commenced,

The valve instantly and automatically

closes when the hose line or fittings fail
from any cause, preventing waste of gas.

"= HOBE
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TOOLS MADE OF HARDENED
MALLEABLE IRON

In an effort to discover if malleable ron
could be used to produce medinm-grade
tools, intermediate between cheap tools
that break easily, and high-grade cast-
steel ones selling at a comparatively high
price, a manufacturer heated a number of
malleable bars to various temperatures,
and quenched them. The result was
rather surprising, as the guenched metal
was extremely hard, and, in many cases,
showed a fine-grained fracture resembling
steel.

As a practical test, a bar was roughly
ground to the shape of a twist drill, hard-
ened, and used to drill brass, gray iron,
malleable iron, steel, and even hardened
white iron. A number of hammers made
of the hardened metal were also tested in
various shops, and stood up excellently,
without “mushrooming” or chipping.

The possibilities of the new process have
not yvet been fully investigated, but it seems
probable that there is a good held for toals
of this character.

DISK GRINDER IS COMPACT
AND PORTABLE

Demands of manufacturers of typewrit-
ers, firearms, and various other mechanizsms
where burring and polishing are large
items in cost, for
a machine to do
the work quickly
and economically
have been met by
the production of
a portable, hori-
zontal disk grinder.
T he machine is
driven direct by a
fully inclosed ball-
hearing motor, and
the disk 15 driven
at a speed of 1,725
r.p.m.; a special
feature 15 the ex-
haust system, by
which the dust is
carried through a ——
flexible tube from
the disk to the hollow column of the ma-
chine. The height from the floor is 40
inches, and the disk diameter 15 inches.

] Milling cutters, properly ground, run-
mng true, and with every tooth cutting,
do better work, and can be crowded
harder than a dull mill.



Prize Offers and Announcements

THOUSANDS OF DOLLARS IN SAFETY
PRIZES TO TEACHERS AND PUPILS

Five hundred pri:u. &5 500 in all, are affered by the
Matienal Auvtomobile chamber of commerce to school
children and teachers for the hest essays on how to
ole safety on the public highways of the mation.
tails of the contest may be obtained from the High-
E:ycﬂducn!inn Board, Willard Building, Washington,

PRIZE ENGINES FOR AEROPLANES WILL
WIN NINETY THOUBAND DOLLARS

Cash prizes totalmg mearly £90,000 are offered by the
French mment lor encouragement CHEN an
construction of an airplane engime of 350 to 450 horse-
power, capahle of runmni long periods with a minimom
amoait uil! attention, eats on the hench and in_ the
air will be condueted as a basis for the awasds. They
will include a 240-howr brake test in periods of eight
boars each, during which all inveluntary stops will be
penalized. The amount of foel consumed will alss be
oszd as an important consideration m the decision of
the judges.

ONE HUNDRED DOLLARE PAID FOR PLAY
TO STIMULATE NATIONAL DRAMA

To fester interest in a national drama, the Theater
Giuild, of I'!!nnu;m, in offering n priee of 100 for the 13:-“
play submitied before Jume 1, 1924, Manuscripis
should be é}"l;ll.“l'l'l-ﬂtﬂ. signed with a pseudonym and
BC T PR a sealed envtlTe bearing the title of
the play and the peeudonym and inclosing the author's
real name and address.  Return  postage shoold  ac-
company all manoseripts.  Plays shoold sent to the

‘heater Guaild of Hoston, Play l:n'rn]l-cl:iiim'l., Fenway
FPostoffice, Hox 142, Bostomn, Mass., Miss Angeln
Momris, Play Reader,

FIVE THOUSAND DOLLARS IN MANY PRIZES
FOR LETTERS ON INVESTMENTS

One hundred and fifty '?r’l-lﬂ. totaling 85,004, are
offered by Farm and Home for the best reports showin
the greatest improvements reslieed on money inul!rﬁ
in {mpcﬂ:r between Janazry 1, 19344, and December 1,
1924, The first prize s $1.000, A let
details of the contest will be sent
the Hame Improvement Editor,
Springficld, Mass,

STORY PLOTE TO WIN TEN THOUSAND
DOLLARS IF ACCEPTABLE TD MAGAZINE

For each ac table plot for a story i Nowveled Ed
will be paid. The magazine is spending $10,000 I:'r #l_'he
1924 budget for plots for its 24 mumbers, For further
Ellll'tll.'lﬂllrl address Mr. J. B, Kelly, Editor, Novelets,
Y"“H?.E Crafts Building, 461 quiﬂ:h Avenue, New

or

iving the
application to
arm and Home,

ey

ONE THOUSAND DOLLARSE FOR TRIP TO
EUROFE FOR BEST JEWELRY DESIGH

For the best jewelry design submitted by an art
student in the United States, the Cartier Prize of $1,000
for a year's study in France is given throogh the Art
Center, 63 East Filty-iixth Street, New York City,
Additional prizes of $100 and £50 also are offered,
Diesigns most be mailed before April 19 or delivered o
the committes on arrangements of the Cartier Prize at
the above ndalress belore April 25,

TWO-THOUSAND.-DOLLAR GOVERINMENT
JOB OPEN IM COART SURVEY BERVICE

Civil _service examinations for junior engineer and
deck officer o Al vacancies in the eoast and gesdetic
survey service of the United Stares at an entrance salary
of 2,000 a year are to be conducted soon,  Receipt of
applications will close June 10, Applicants musg have

completed at least three and one-half years of a course
in civil engineering leading to the degree of C. E, or

B. 5. in civil englneeriag i i hnical school
of recognized standing, but graduation. with one of

these degrees will be reguired ore Appointment.

TWO THOUSAND DOLLARS FOR SNAPPY
BITS TO NEWEFAPER FUNNY COLUMHN

:IEi'H'jI* I'I'I|:|nf|:l, The Main Street Kolyomaist, Waupun,
Wis., fives prizes for the funniest story, most ladicrous
fews © ipping ar other hit suitabile for pablication in the
paper. omely hita of philosophy and hidmorous anec-
tdh-n-_tu are wantesd.  Im all, %2, will be distrilbuted in

15 wWay.

BOY BCOUTE GET FIVE DOLLARS EACH
MONTH FOR BEST PICTUERE AND LETTER

Boy's Life, 220 Fifth Avenue, New York City, offers
a monthly prize of §5 for the best picture relating to
boy-scout activities and for the best letter telling why
the writer subscribed to the magazine,

TWO HUNDRED AND FIFTY DOLLARS GIVEN
IN MONTHLY MAGAZINE PRIZES

Prizes to the amount of £250 are offered each month
by the California Authors Clob, 322 Laughlin Buoilding,
for the best articles, stories and pocms suitable for
publication in the California Guide.

FIFTY DOLLARS OFFERED TO WRITER OF
POEM CELEERATING THE DAHLIA

Filey dollars will be paid by the Garden Magazine,
Garden City, New York, for the t poem about the
dahlia. Verses should be in joyous mood, must not ex-
Efﬂdlulh::mn! and should JI:-e submitted befare Ccto-

CONTESTS PREVIOUELY ANNOUNCED

Hewspaper Ofers Prizes: Annownced March issue;
The Ch?::' Tribune pays §1 each for “Bright Sayings
af the Children® and accounts of “My Hmlﬂfmbﬂrru:-
:inE Moment” accepted for publication, Love letter,
joke, jingle and other contests are condocted by this

per from time to time, detnils of which may be had
¥ writing to the contest edifor,

Prize for Story about Jalla: Announced April issue;
The Cosmopoelis Press, 257 West Seventy-first Street,
Mew Yaork City, 'll_'|.|] pay 31,000 for the lsest story
adaptable to a motion-pictire scenario or play on the
!l.llh:lt'l:! of the American jail as a contributing force 1o
Crume.

Peace Plan to Win $25,000: Announced April issue;
a priee of $12,500 on acceptance of the best plan for
international pesce and an addittonal 512,500 when the
1.‘.g|:|'| is pant ito effect will be pad by the World Federn-
tion of Education Associations, Augusta, Maine,

Eccnomic Essay Contest: Anooonced April issue;
Hart, Schaflner and Marx offer prizes totalmg §2,000
for the best esaays dEHJIDE' with economic subijects,

Advertising Prires: Announced March issue: Fd.

ward W, Dok, donor of the peace prize, offers a gold
medal and $8.500 in awards to promote superior nil

wertiging in the United States during the year Oetaber,
1925, Hober, 1924,
Thrilling Experiences to Win Money: Announced

March tssue; Three prizes, $25, $15, and $10 are offered
I_:;..' Ace High Magarine for accoiants of By Most Thell-
II*I-!' Experience.”’  Address  manuoscripts to Headers'
Pubilishing Corporation, 799 Broadway, New Vork Citw,

Textile Men OFfered Prizesr Anmonnesd Mareh issne:
or the fest suggestion relative fo improvements in the
textile mndustry, The American Wosl and Cotton Re-
porter, 330 Atlantic Avenwee, Boston, Mass,, olfers prizes
to the amount of §.2,000,

Bl1
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FROM THE EDITOR’S MAIL BAG

The following is a hst of some of the things I have
maile from instroctions containsd in yoor magazine:
Pulleys irom pan lids ; mission frame from alarm clock ;
pliers as bench vise; rablet plane ; dowel-cattimg ool ;
mafety catch on wi:||.-|.|ll:|'lr: weatherstrip from inner tubes :
frust-jar opener ; - bandy reel lor extensson  cord, a.mi
gdirs  dor driving tacks, as well as numercas other
artpeies that I cannot remember at present.—G. P, ¥,
Ihslwell, Haliiax, N. 8.

- % @

As T have been a sh car ter for a number of
ears, [ fully appreciate the value of the Shop Notes in

apaular Mechanics, and have made uwse of many sog-
gestions found therem.—]J. pparid, Boston, Mass.

L} .

Your request brings to my mind an article taken from
Fopular Mechanics more than twenty years ago, 1 was
then ranchog on the “Hig Grovent,” lorty miles east
af Jackson Hole, Wyo., far from any sawmill. Al basild-

mps were muade of logs, thatched over with Iu.rlg' 'Ilu.mdg
L5

hay. In designig my round shed for cattle [owis
away with center suppnris,

the zinec is dissolved or after} mor in water. It is abso-
lutely the joker in the formula,
A formila conlalning resin must have no water in it
b oa formula §s sometimes wanted where the solder
or brazing must be confined (o 4 certain place. Such a
formanla is:
fine ehloride granular ., , ., 1
Resin  {rosin) LEne : 2 parls
Wood or denatured aleohol. . 10 parts
When this is applied, the aleohol evaporates and leaves
an aimast dry “varnish"” and the molten metal will only
B w|1_1.-n_: it is,
T dislike to se¢ a magazine like vonrs publish an im-
I:::url"‘lh' I'd.:'r1'|1|1-|a.I It makes trouble for ithe user and &
und to make him have less confidence in you.—E. P,
Ferte, Laos Angeles, Calif.
The avthor's reply follows
I bave had marked success in using this flux ia
brazing handsaws which later were subjected to a strain
of 1¥ tonps, Naor has it ever given mie any troubbe
However, 1 am a mechanic, not a chemist, sal am-
monise might e omited

part

and thus make the clean-
ing out by team an
seraper much  easier. A
cid that showed how 10
sjan a ravine with :.I:ri'np-
ors having no BUpparts in
ihe middle gave me the
pdea for my log shed—
eight sides, 18 ft. to a
gide,  The accompanying
photo will give you an idea
of how 1 made use of the
primci deseribed.—Mil-
L ohineon, Wenona,
1ihnods.
- L3 -

Most of my interest ia

centered in the Hadio dept.
The first T made—I think

withoul  weakening  the
waslut Efiann, do not know.
I use the formula oply as
il was given me by an ex-
el Posibly the coum
LAY, L]
will not dissolve rn the
{1 use powdered resin
there always is a
sediment in the bot
the baiile), But neither
the szl ammoniac nor the
resin do the flux any harm
or it could not be m
bandsaws whi

fik

g8
g
=

I ha filers
use it i':mh-ﬁ: A wE
which later were subjected
il g strain of 4% tons. 8o

ﬂmlr IWD FEIFS DEO-—WAR = 4 3

a1 wanomeler - variee  Hoe Mr, Hobinson Adapted a Popular Mechanies ¥our teader has made
coupler ook 17, which Articie 1o Suit Hin Catte Shed fasements which are alas
ﬁ.'llm the Heinartz, a F:!'!'I'll-'lh- might {ail in

there was o set!  With detector and 2 steps T have to
1In.|:r_ Tn-gged_ ninety:three stations, :im:Eud_lug'_ 'I'I_n.'l.l:ru.
{1H|=!|}FHII—_II1 fact spme out of every district in the
U, 5 A, Some ser is right ! And the valume of stations

within 1,000 miles works the HI' o' loud spesker some.
Am now working on the Newirodyne.—Suanley J. Carrie,
Huntingdon, (Que., Can.
L L] £
Have made many things from yOMIr mnﬂpin:, For

the “vinker'' and home workes 1 eongider it invaluable,
1 cxpect Eo riad CYETY h';nﬂt F 1 ||:||J||I as I Hwve., 1 lhnrpcn
tathe points perfectly with small too : also made
a blowtorch from an old gas stove that works as well
as any on the market, and has for years. The casters
aiy iy garage erecper were put on according to descrip-
tion in Popular Mechanics. These are just a few of the
arteckes I have been able to make through the bhelp of
the magazine.—]J. E, Dekker, 2007 indsor  Ave.,
Chicaga, 1L
L] L] -

T have made an wvpright tool cabinet from Shop
Notes jn your July fssue of 1233 —Allen A, Wiest;
143 E. Dewart 5t., Shamokin, Pa.

" & 8
Cin pa 04, February, appear i it
l':;ll'l‘ll.l.l!:I. I:'E..."I‘li:' title !!- "Bra.zln; and Enﬂrir‘mpﬁﬁ;ﬁ

he i:lr-uqmtm of acid to zine = about sight if the acid
is full strength, but it is better to “saturate™ the acid
with the zine, that iz, add zine & litthe &t a time to the
acil until it will dissolve no more. The sal ammoniac
is better omitted. The resin (English or any other
pationality ) will not dissolve in the acid (either before

theory, but 1 know that it will succeed in actual prac-
tice. I haye uwsed it with marked suceess both in osol-
dering sheet metals and in brazing saw stecl, and have
j:l'?:n it ld!-II-_ ear trial, : Iu be of
wadider il your reader went to the troohle
apalyzing the Anlshed solotion oo of having this done, or
ving it a fair trial in so ing or bragieg?
ke ar  he I'I'Dﬂ]ﬂl t =0 confidently aseert
that the resin is a joker in the formyla, and that the
formula itseli is impossible.~Clarence Uplinger, Cincin-
nati; (Mg,

Char  attention has leen attrocted to am item
“The ———" regarding balleon tires becapse of
the several maccuracies in tEl staterments regarding an
article reprodiuced from Popolar Mechanees for Dee
cHH'III'Tqr‘ Solly

"The —" 13 w wrong in stating that the
balioon tire "“capnot At the ey avte wheel” and
IIH:t “n wifp & car with balloon tires necessitates bary-
mgE new wheels as I\":II."

Clur tires are heing fitted very successiully to leading
miakes of cars withowt any change of wheel and rim
cqulﬂmml and are attracting widespread attention.

There are also two or three o that bave
I ut on the market since the Michelin balloon was
mtroduced here that are designed for standard wheals.—
Michelin Tire Company, Milltows, N. J.

- - L 3

I have made two hookcases, ide chai
'.'lll'nrr{:d:ha_i:r.. and':?mll: ncld;.n !:i':i;r;nali.n:_i u.;huﬂq
that [ 4 t (f 4 bopke it
Nates.—Maurice 3. _T::::,“&rruuu, lﬂ?%'!.h e

I" accordance with the editerial policy of this magazing never 0 sccept

nsation im any fomm

for what appears in our reading pages, and also 1o aveld I.ﬂ:f:rﬂ.l'llu of deing 8o, we are obliged

to omit the name af

the maker or seller of any article describ

This information, however, is kept

un file and will be furnished free, by addressing Bureau of Information, Populir Mechanics Magasioe

Chicage. |Editor.]




