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SILVER STEEL Hack Saw Blades 
Cut SIX Times Longer—TWICE as Fast! 
ATKINS “Silver Steel’”’ Hack Saw Blades for hand use will cut 

twice as fast, and last at least six times as long, as any other 
hack saw blade you ever used. 

Think what a saving of time, money and effort this means! 
What it means to do a metal-cutting job in ha/f the usual time 
—to have a hack saw blade that will outlast six ordinary blades! 
“Silver Steel” blades keep their teeth and will not snap. 

You should be using these wonderful new blades NOW. Ask 
your hardware dealer for them. If he cannct 
supply you, write and tell us what kind of metal 
you are cutting, enclosing 25c, and we will send 

you a sample “SILVER STEEL”’ blade. 

E. C. ATKINS & CO., Est. 1857 
426 S. Illinois St., Indianapolis, Ind. 

Leading Manufacturers of Highest 
Grade Saws for Every Use; Saw Too!s, 

Saw Specialties, Plastering Trowels, 
Machine Knives, Grinding 

W heels and Files. 
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UBBER froma HOLE 
UND 

— —— 
Bitumen Vent. or Crater, at the Edge of Great Salt Lake; the Thick Liquid It Exudes, When Combined with 

Reclaimed Rubber, Produces a Material for Hard-Rubber Articles 

By H. H. DUNN 

A, UTOMOBILE tires, battery boxes, 
‘ running-board mats, all produced from 

beneath the waters of the Great Salt lake, 

re the latest contributions of science in 

the world-wide search for new sources of 

ubber and for rubber substitutes. From 

hafts, six feet in diameter, sunk with 

steel caissons to depths of 125 to 140 feet, 
about 2,000 acres of an unusual deposit of 
bitumen on the northeastern shore of the 

western arm of the lake are being drained. 

The resulting product is a black, vis- 
cous, molasses-like liquid, consisting of 
X99 per cent of “saturated sulphur oil 

created by the decay of fossil remains, and 
sealed into clay beds of this region,” ac- 
cording to a bulletin of the United States 

geological survey. 

So 

This bitumen, the only deposit of its 
kind in the New World, is cleared of its 

impurities and combined with reclaimed 
rubber from discarded automobile tires 

and inner tubes to form a rubber “re- 

make.” or substitute, which has been 

found to fulfill all demands on battery 

boxes, switches, corners, and similar things 

of hard rubber. Made into automobile 

tires, it is claimed to be better than any 

reclaimed tire on the market. It is not as 

good as new rubber for tire manufacture, 

however, but is considered superior to any 

of the rubber substitutes. 

For hard-rubber articles, ranging from 

batterv boxes to combs, it is claimed to be 

superior to rubber from the point of cost, 

since the bitumen-rubber can be produced 



Steel—made at cost of iron by new process 
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at about one-fourth the price of standard 

crude rubber. 

sulation, and 

rubber made 

As to wearing qualities, in- 
similar hard 

bitumen-reclaim 
is declared equal to that made from the 

factors, the 

from the 

best vegetable rubber. 

The amount of rubber required to make 
one automobile tire is equivalent to the 

production of two rubber 

Rather than 

200,000 tons of automobile tires are dis- 

trees through 

two whole years. more 

carded each vear in the United States. Of 
this, about fifty-five to sixty per cent can 
be reclaimed to the point at which it can 
be used successfully to mix with the bitu 

men base, in the now virtually fixed ratio 
of sixty pounds of bitumen to fourteen 
pounds of old-tire reclaim. 

The Utah deposit of bitumen is one of 
two of 

The 
forty-four per 

cent pure, requiring extensive operations 

three known beds of this material, 

South America. 

thirty-nine to 

which are in two 

latter are 

to clarify them and bringing the cost up 
to a prohibitive mark. The Salt lake de- 
posit, so far as tapped, is virtually ready 

for use. The Utah deposit is described 

by the geological survey as follows: 
“The occurrence of this asphaltic sub- 

stance appears, so far as now known, to be 

restricted to the shallow portion of Great 

° Salt lake one-fourth to one mile from the 

BUS RS : Se Ge ee ae VV FR ce ue sate 
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present shore line, immediately sout 
of the Rozel hills. It there exudes thi: 

the unconsolidated material on the bi 

of the lake, and bubbles up into the 
in the form of hollow spherical or tu! 
masses, one to two inches in length 

of threads and hairs, six to eighteen i: 

in length. 

these “The source of seepages apy] 

to those who have prospected this gr 
to be a bed of asphalt, two or three 
thick, which is encountered eighty 

below the present lake bed, and an ut 
lying series of asphaltic beds, three to 

thick, alternate with bed 
clay toa depth of 140 teet at least 

More 

actual 

teet which 

recent indicate that 

underlaid by 

covers about 3,000 acres, 

surveys 

area this bitur 

most of whicl 

now under about five to ten feet of wate 

though at the time of the accidental 

covery of the deposits, in 1861, they we 

mark, Gre 

Salt lake, in the intervening sixty-sev: 
vears having 

largely above high-water 

until now the bit 

minous bed is almost covered. 

From the time of 

risen 

General Conner 
visit until about twelve years ago, this r 
markable bed of bitumen lay idle. The: 

an effort was made to find petroleum ther: 
and several test holes were sunk. It wa 
found, however, that the maximum depth 

Pulling a Rope of Crude Bitumen from One of the Wells; the Material, Practically Pure, Possesses High 
Viscosity and Great Ductility, as the Picture Shows 
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well drilling equipment would 
} te the ituminous limestone was 

eet No oil was found and the 

is abandoned. About five years 

pectors going over the same ter- 

und a black, thick liquid, about the 
tency of tar on a very cold day, 

1 ing out of the five-inch casings 

les which had been drilled for oil. 

through this heavy and virtually 

liquid indicated that subterranean 

ere forcing it out. Tests in several 

ies, showed it to be unlike any 

phaltic or petroleum product in 

n the year, a new method of min- 
s bitumen is being tried successfully 

i eet in diameter, are dug with 

of steel caissons dropped through 

ter. These shafts are sunk to points 

the several beds of bitumen. The 

is then tapped, at the level 
e bed, and barrels placed below the 

sles Into these the bitumen flows 

ipidly than the gas will raise it to 

urface of the ground. It is, of course, 
ble to pump the product from the 

ed out of the ped ne and are ready 
mediate shipment to the makers of 

1m rubber. 

ving to the high altitude of Great Salt 

and the low temperature of the water 

land during the winter, this bitumen 

n be produced only in the summer. 
team pipes, however, are being sunk with 
e caissons, and will be forced into the 

| bitumen in order to soften it and 

st the flow into the barrel 

MOVIE “TRICK SHOTS” PRINTED 
FROM STRAIGHT FILM 

Inlargements, unusual effects, close- 

and other special pictures, can be 
rinted directly from a straight film in an 

pparatus that is expected to be of great 

id to commercial and amateur movie pro- 
lucers. It saves the taking of special pic- 

tures, enables the proper arrangement and 
itching of close- ups and other scenes 

ind permits a wide range of so-called 
j “trick” effects. For instance, in a film of 

African game animals, the subjects in the 
riginal were so far from the camera, that 

they could not easily be distinguished. 

MECHANICS 707 

lhe printer was used to make enlarge 
ments of them from the stt 

new reel showing the anim 
aight film, the 

als as though 

Samples of Motion-Picture E fects That Can Now Be 
Printed Dit ectly from Straight Film 

thev were but a few feet 1 the instri 

ment. Ina picture « miming meet, 

a diver Wa made to appea 1 ugh 

springing from the board, the his fee 

touched the water, he rose C 1 in the 

ir and landed back on the d ig b d 

All these effects were taken from t O 

inal film which simply sl] ed the subject 

in the usual action. Large fil: mav be 

reduced for use in home projectors an 

mall ones enlarged for the b mac ne 
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locomotive is over forty- 
Container of Tear . ‘ : 
Gas Releases Fumes SIX feet in length 

When Safe Is Tam- Weighs about 128 ton pered With ; 
working order. 

RUST IN AIRPLANE 
CURBED WITH 
BOILING OIL 

To preserve the steel 

tube framework of 

planes from deteriorat 
by rust, a special oil tre 

ment is administered aft 
the frame is assembl 
Small holes are bored 

the parts and boiling 
seed oil is injected unc 
heavy pressure. The fl 
is continued until the 

begins to squirt out 
GAS GUARD FOR SMALL SAFES special openings provided for the purpos: 

TO FOIL BURGLARS About twelve gallons are required for t! 

average modern commercial airplane 

Adapted to installation in small safes, a After the oil bath, the oil is drained off a: 
tear-gas container releases its baffling the holes sealed with rivets. 
fumes should anyone attempt to tamper 
with the combination. A sufficient quan- 

tity is provided to assure that an intruder 
will be driven from the room. 

SEAGOING AUTO BOAT TO AID 
GEOGRAPHIC SOCIETY 

alien Scientists of the National Geographi 
neues mis ot merees ENGINE Society have been experimenting with a: 

5 automobile boat in their research work oft 

TO SPEED SWITCHING the Hawaiian islands. The craft is sixteen 

For service in its freight yards, a loco- feet long and is propelled by light stee 
motive recently purchased by the New paddle wheels, two feet in diameter. These 
York Central railroad can be operated in are turned by a small automobile engine 

four different ways, either by storage bat- The outfit makes twenty-seven miles on 
teries alone, from the batteries and engine land and two miles in water. 

generator together, from 

a third rail or from an 
overhead collector. This 

wide choice of operating 

methods was installed be- 

cause the engine is for 

duty in yards that are not 
wholly electrified as well 

as in those that are, and 

also for service through 

city streets. The storage 

battery has 218 cells and | 
weighs seventeen tons. | 
It-is charged by a 300- | 
horsepower engine, con- | 

nected directly to a 200- | 
To Aid the National Geographic Society Explorers; Boat on Wheels That 

kilowatt generator. The Con Travel Lend or Water 



1 | 

POPULAR MECHANICS 709 

BARLESS ZOO HAS ELECTRICALLY HEATED ROCKS 

del of Barless Zoo and Grounds Being 
pared by Chicago Zoological Society, and 
hitect Edwin H. Clark with Model of 

Bear Pens 

\ community kitchen, 
mpletely equipped hos- 
tal, ultraviolet-ray glass 
nd many other luxuries, 
re being provided for 

he animals and insects 

hat will inhabit Chi- 

igo’s 196-acre barless 

o. Itis the first project 

of its kind in the world 

to have been planned and laid out as an 
entire unit, before actual construction. 

Provisions are being made for more than 

3,600 animal specimens and 200 species of 
insects. The insect department will fea- 

ture ant colonies in glass houses, where 
spectators may study the interesting habits 
of the inmates, and glass-sided hives for 
he bees will show how they store their 
honey and arrange the comb. So far as 
possible, natural surroundings will be fur- 
nished the animals. Instead of being pent 

up in cages, many of them will have large, 

open play yards, equipped with pools and 
rocky retreats. No bars will surround 
them, as high walls and moats will be so 
constructed as to prevent escape, yet not 

interfere with a view of the animals from 
the outside. The rocks for the pens are 
being made from cement and granite on 
a wire base. An aged appearance is ob- 

tained by a sandblast treatment. It is 
planned to introduce resistance wires in 
some of the rocks to keep them dry and 

warm in damp weather. This scheme has 
been followed with great success in a for- 

eign zoo where a number of monkeys are 

kept in comparative freedom. The grounds 

have been laid out to provide ample space 

for parking automobiles near the main 
exhibits. The animal city has its own 
light, power, water and sewer system, and 

part of it will be completed this year. 

FOUR-WHEEL AUTO-JACK SYSTEM 
CONTROLLED FROM DASH 

Permanently installed on the axle of 

each auto wheel, steel hydraulic jacks are 

controlled from the dash so that the driver 

need not get out 
of the car to raise 

or lower them. 

According to re- 

ports, the system 

has been tested on 

practically all 

kinds of roads and 

has proved satis- 

factory. Any one 
or all the wheels 

$$$ 

are raised simply 

by inserting a key wrench in a control 
panel on the dash 



Cf )hoteqraphing 

Much as 100,000 Times; 

SINCE 

sought the secret of 
success until the inventive genius and pa- 
tient research of Arthur C. Pillsbury, com- 
bined with the motion-picture camera, re- 

cently revealed the activity of the life unit 
which bears a striking resem- 

the beginning of time men have 

life, without much 

in flowers, 

blance to that of animals. And now it has 

become possible for chemists to build the 
life unit identical in every respect, save one, 
with nature's That one 

exception is the activity which is life itself. 

In his laboratory in Yosemite park, 
where Mr. Pillsbury has been engaged in 

research both for government 

and on his own initiative, the naturalist 
has succeeded for the first time in the his- 

tory of 

own creation. 

work the 

science in obtaining a motion pic- 
ture of the unit representing the life prin- 
ciple in a grain of flower pollen. And, so 

far as is now known, there is but one kind 
of flower which produces pollen that con- 

tains a life unit that can be photographed 

710 

This Slowest of Slow-Motion Cameras Will Take One to Thirty Pictures a Week, Magnifying the Object as 
It Is Geared to a Motor 

alive. That is the spider lil 

the Hawaiian islands. 

It had been Mr. Pillsbury’s ambition, for 

Vy, a Native 

years, to photograph alive that smalle 
spark of life, the 

thing. With ingenious 

trivances of his own invention, he photo 
graphed, or attempted to photograph, the 
life unit of every plant that came under 

It could not be done be- 

the tiny 
of pollen—invisible to the eye—invariably 

was the same color as the pollen ivself. 
But while on a trip to the Hawaiian is- 

lands, Mr. Pillsbury began the study of 

the spider lily. Within its pollen he dis 
covered a red life unit, and he knew that 

at last he was to see the thing that put 
life into plants and trees at work. 

Carefully he gathered the pollen, which 

can be seen only when in clusters, and 

smallest known livin 

mechanical con 

his observation. 

cause the life unit within rain 

painstakingly separated the microscopic 
grains or cells. By previous experiments 
> » i 



discovered that the pollen 
ned as though it were asleep 

s it 
ner solution containing sugar. 

was saturated with a | 

a drop of the sugared solu- | 
Mr. 

placed the invisible 
on a little glass slide, 

bury 

n of pollen and then set his 
kable cameras for the great 

ri ent 

Within a fe hours the grain 

in to swell. It reached the 

nt where an outer skin burst 

ng the egg-shaped surface. 

e clockwork camera, photo- 
phing the image of the cell 

er than the cell itself, re- 
ealed that within another hour 

inner, skin began 

emerge from the pollen grain 
second, or 

| nd convert itself into a squirm- 
vein which moved frantically 

Swirlin 

and down in the drop of water and 
shortly 

which 

hrough which, very afterward, 
the life 

nit, seeking the stigma of another flower 
ith which 

rept the tiny spot was 

to join and so produce a new 
wer in the plant world. 
It took a camera and equipment that 

ould magnify 100,000 times to get that pic- 

ure. An man, the average shown on 

screen magnified to that size, would be 

‘ wid a ‘ pea — 

PRR RRR ERERERERE SE 

g Particles within a Grain, 
of ] >om 

about 133 miles tall. 

Photographed to Show Pollen 
ne Plant Combining with Another Flower 

That gives some idea 

} 1otograpnhic {f the power and fineness of p 

equipment necessary to do such work 

among the unseen mysteries of life 
The equipment was not available 

Mr. Pillsbury began his experiments. In 

deed the necessity for such 

lenses had not been felt until the naturalist 

the need. First he had himself created 

to devise a clockwork mechanism 

A Six-Foot Man Would Be 133 Miles Tall If Magnified as Much as the Invisible Grain of Pollen; the Life 
Unit Is the Dark Spot in the Vein, Here Photographed Alive for the First Time 
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With His Motor-Driven Camera the Botanist Can Compress into a Minute of Movies the Growth and Action 
of Flowers over a Period of a Week or More 

ling the exposures of the camera film, 
and then a device that would crank the 
camera at the proper rate of speed to 
compress within a minute the growth 
which may have taken a week.- Then the 
vexing problem of obtaining lighting ap- 
paratus of a proper kind had to be solved. 

To regulate the speed of the camera he 
employed a motor which drives an elabo- 

rate system of selective gears and pulleys 
by means of which he can take as many 

as thirty snapshots a second or only one 

in a whole week. 
Having got that far, Mr. Pillsbury ran 

into the difficult situation of not getting 

good pictures of some of his subjects be- 
cause light was shining through them 

rather than on them. There was no ade- 
quate dark-field illuminator made, so the 
naturalist again became a mechanical en- 

gineer and retired to the laboratories of 
Leland Stanford University to design and 

produce his own. 
Out of a piece of brass with a silvered 

interior he contrived a small device to at- 
tach to his camera that would cut off all 
direct light rays but so reflect the rays as 

to make them shine with equal and proper 
brilliance on all sides of the object to be 

photographed. But all of his subjects are 
living and some cannot be seen under or- 

dinary light. To stain them would kill 

them. So Mr. Pillsbury got around that 

by devising a system of differential light 

filters, in varying colors or wavelengths 

each fitted to a particular subject. 
And so it has become possible to reveal! 

movements and secrets of life that here 

tofore have been one of the profoundest 
mysteries of existence. 

WET AND DRY THERMOMETER 
COMBINED IN ONE 

Both wet and dry-bulb thermometer 
readings may be taken from a single tube 
in a combination gauge that quickly indi- 

cates the relative 

humidity of the 
air. The dry-bulb 

reading is taken in 

the usual way. To 
find the relative 
humidity, the bulb 

is moistened in a 
very simple man- 

ner by means of 
an attachmen: to 

the instrument 

and fanned with a 

small paddle, 
also included with 

the thermometer, 
until the mercury 

drops to the lowest point it will move. 

This gives the wet-bulb reading. At the 
intersection of the lines marking the wet 
and dry temperatures, the relative hu- 

DYN 
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is obtained. This is indicated by 

] tage figures on one margin of the 
For the further service of the user, 
in of the gauge is colored to show 

mfort zone” within which lie the 
satisfactory temperature and humid- 
inditions. Using the thermometer 

but a few seconds. 

DYNAMITE STORED IN BIG TREE 
IS WELL PROTECTED 

e twisted, hollow trunk of a huge 

m of tartar” tree, near a mine in 

| th Africa, has been converted into a 
storage house for hundreds of pounds 
iynamite, needed for blasting. The 

nager of the mine discovered the tree 
le looking for a site on which to con- 

ruct a magazine for explosives. A wooden 
ir was fitted into the natural opening, 

elves were provided fastened with brass 

ls to reduce the likelihood of sparks, 
| the tree was then insulated with a 
htning rod. Before entering the stor- 

re house, workers stop at a “changing 
som,” where they put on special slippers, 

ree from iron. 

BOAT RUN BY HAND LEVERS 
INSTEAD OF OARS 

Working hand levers back and forth 

turns the propeller and so runs the boat, 
n an apparatus that can be fitted to almost 
iny small craft. Less skill is required to 
perate this system than oars, and the ex- 

ercise also develops the muscles. 

ike a Railroad Handcar 
Boat Driven by a Is Turned by Pumping Hand Levers, Much 

k 

a — | 

Amplifying and Improving the Tone of the Violin 
through Metal-Horn Attachment 

COMBINATION VIOLIN AND HORN 
PRODUCES FULL TONE 

Fitted with a horn attachment, a violin 

is said to have a much fuller and rounder 

tone than the usual instrument. The soft 

quality the wood produces is said not to 
be destroyed, though the horn is of metal. 

SUPER-SUBMARINE TO CRUISE 
EIGHT THOUSAND MILES 

Equipped with ten torpedo tubes and 
possessing a carrying capacity of thirty- 

two torpedoes, the huge 

submarine “Redoutable,” 

recently launched at 
Cherbourg, France, will 
have a cruising radius of 

8,000 miles. Its tanks will 

hold sufficient fuel to en- 

able it to remain from it 

base for two months. Be- 

. —— a 
| 

| 

sides the torpedoes, it is 
| armed with a 

deck gun, a two-inch anti- 

aircraft piece and a half 
dozen machine guns. Its 

| engines develop 6.000 

| 

five-inch 

horsepower and it has a 
submerged speed of twen- 

ty-three miles an hour 
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Ready for Trips to Ports Where the Steamer Cannot Dock; Seaplane on Deck of the ‘“‘Columbus,” to Accom- 
modate Passengers Who Wish to Call at Remote Places 

SEAPLANE CARRIED ON LINER 

FOR PLEASURE TRIPS 

“Columbus” is 

unable to dock on its West Indian cruises, 

Ports where the steamer 

may be reached in a seaplane which is car- 
ried on the deck for the benefit of pas- 

sengers desiring to take side trips through 

the air. It is quickly 

land near the ship for 
lowered and can 

easy reloading. 

TIMESAVING CLAMP FOR HOSE 
ALSO USED ON RADIO 

Adjustable to 

quickly attached clamp, now on the mar- 

ket, equal 

pressure around 

many sizes of hose, a 

exerts 

the entire circum- 

ference. Its chief 

feature is a special 

SsCcTeW which en- 

gages with the end 

of the band slipped under it in such a way 

that the clamp can be securely tightened 

with a few turns of a screwdriver. The 
unit is well adapted to use in radio cor 
struction as a ground clamp and for va 
rious other electrical purposes, 

AIR’S ELECTRICITY TOO FEEBLE 
FOR PRACTICAL POWER 

There is electricity in the air and hun 

dreds of inventors, lured by the idea oi 
something for nothing, have attempted to 

make use of it. But if a collecting antenna 
for the atmospheric electricity covered the 

whole state of Wisconsin, only about one 
ampere of current would flow at the dan 

gerously high potential of 20,000 volts, 

and, in terms of ordinary electric power, 
this output of power would be worth only 

about $1 an hour, researches by the de 
partment of terrestrial magnetism of the 
Carnegie Institution, at Washington, have 

shown. Such an antenna, the height of 
that of the Arlington, Va., government 

radio station but covering the entire 

earth, would collect only enough elec- 
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to cause a steady current of not 
than 1,000 amperes to flow from 
tenna to the earth. Some of the 

eflicient atmospheric-electricity mo- 

thus far invented are scientific in- 

called “electrometers.” They 
been in constant operation for sev- 
ears at the observatories of the Car- 

Institution at Washington, D. C., 

Huancayo, Peru, and near Watheroo, 
\Western Australia. These are quite dif- 

nt from the ordinary electric motor 
, on the basis of the amount of work 

do, they may be considered as mere 
From observing them, scientists de- 

re that enough is known to justify the 
nion that motors operating from the 
ctricity of the air will probably never 
more than either interesting toys or 

entific instruments. 

ents 

LIFE SUITS FOR “SUB” CREWS 
TO AID IN RESCUES 

Special diving suits that can be quickly 

ut on in case of an emergency, have been 
ntroduced by German engineers for the 

use of submarine crews when trapped 
within the craft. The rig permits the 

wn 

wearer to rise to the surface where he can 

float for an indefinite period, protected 
from the water by his apparel. In addi- 
tion to these suits, a telephone buoy is 
released from the submarine, rises to the 

top by compressed air, and is available 

for connection with ships above so that 
direct contact can be had with men still 

imprisoned below. 

Close View of Diving Mask for Submarine Men, and Drawing to Show How the Crew Might Escape from 
Sunken Craft after Adjusting Their Special Suits 
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ROMANCE OF GASOLINE AND ELECTRICITY TAKEs 

Once the Pride of the Volunteers, . 
Chicago’s First Fire Pump, the j 

“‘Eagle,”” Now Is in a Museum 

New Automatic 
Ladder Raised and 
Lowered by Power 
in a Fraction of the 
Time It Took to 
Crank the Old Type 

Up by Hand 

am 

With a “Rescued’”’ Damsel over His 
Shoulder, a London Fireman Pauses to 
Telephone the News Ejighty-Five Feet 

Down to the Street 
| 
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ES PLACE OF DEPARTED GLORIES OF THE FIRE HORSE 

/ 

Bele 

First Gasoline Replaced the Horses, and 
Then It Took the Place of the Steam En- 
gine; So, Prancing Steeds and Showers of 

Sparks Have Departed Forever from the 
Glories of the Fire Run 

This Combination Pump, 
Ladder, Chemical Truck 
Takes the Place of Three 

Horse Outfits Modern Nozzle, Mounted and 
Geared, Capable of cores a 
Hole through a Brick all 

a Foot in Thickness 

Is It Going or Coming? This Is a Dou- 
ble-Ended Fire and Auto-Salvage Truck 
Used in the New Holland Tunnel under 

the Hudson River 
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~~ on 

i 

“‘Tusko”’ in Heavy Bonds 
Elephant 

ELEPHANT MOVED IN CHAINS 

TO PREVENT ESCAPE 

Keepers took no chances recently when 

moving “Tusko,” a ten-ton circus elephant, 

from its steel pen to winter quarters. The 
animal was shackled with 450 of 

strong chains, leaving it just enough free- 
dom to walk. Its trunk was also bound 
in chain armor and three other elephants 
were used as an escort to curb any show 
of temper. “Tusko” gave no trouble. 

feet 

RADIO WAVES PENETRATE ROCK 
FIVE HUNDRED FEET 

That radio waves will penetrate rock 

strata to a depth of 500 feet and more, was 
shown by tests conducted under the super- 

vision of the bureau of mines in Colorado. 
In one demonstration, strong reception 
was obtained at a depth of 220 feet froma 
Denver station, fifty miles away, and in 
another, “mushy” results were received at 
a dépth of 550 feet. This reception, how- 

ever, was about as good as could be had 
above ground at the time, for conditions 

in general were unfavorable. The test 

before Being Moved to Winter Quarters; the Big 
Behaved Perfectly during the Trip 

was made 200 feet 
the main shaft ina 1 

cut.A pipe came dow: 

shaft and followed thé ex: 

up to eighty 
the 

SE 

feet 

observation poi 

SOUND-MEASURING 
GAUGE AIDS 

TUNERS 

Sounds are now ace 
rately measured by 

that shows 

number of vibrations a1 

gauge 

their wavelength, for t] 

aid of piano and other 

strument tuners, 

and workers in 

of sound 

consists essentially of a 
brass tube with a hollo 

piston rod inside that 
terminates in an e 

An air chamber 

thus formed, and sound 

entering it cause a cet 

teachers 
the field 

generally. 

piece. 

ila . } 

tain response which is de 

tected on the ear unit. By a simple math . 

ematical formula, the number of vibrations SI 
in that sound can determined. The 
gauge may be set to respond to different 
tones, as when tuning a piano, and will 

measure the buzz of a bee, the chirp of a 
bird or the sound of the human voice. 

be 

Tuning a Piano with Aid 
above the Keys; 

of Gauge, Seen on Shelf 
It Accurately Measures Sound 
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SHIP WITH SPRING PADDLES TO DEVELOP SPEED 

n liners splitting the waves 
rate of 100 miles an hour, 
oned in an easterner’s in- 
of a ship run by 

rrangement 

Inventor with Model, 
nd Rear View to 
Show the Paddles in 

the Center 

paddles instead of propellers. The pad- 
es are said to offer practically no resist- 
nee to the water, overcoming the “drag” 

lat retards progress in the ordinary pro- 
peller. There is a system of springs to 

help move the paddles and, as they return 
) position for a fresh stroke, they fold 

back, so that they are moved with but 
ttle loss of forward effort. An oil or 

vasoline-burning engine furnishes the 
power. Besides this feature, the craft is 

to be mounted on two buoys on either 
ide of the hull to reduce the tendency to 

roll in high seas. A model of the ship, 
on which a patent has been obtained, is 
said to have performed satisfactorily. 

RADIO “EAR AND BRAIN” TO AID 

SECRET BROADCASTING 

Radio conversations without the fear of 
eavesdropping are promised in an elec- 
trical “ear and brain” apparatus recently 
demonstrated. A distorted record of hu- 

man speech was made on a phonograph 
disk by transforming high-frequency tones 

into low frequencies. 

unintelligible 

The result was an 
gibberish. While these 

sounds were issuing from the record, an 
electrical “ear” was held in front of the 
horn. It was like the pick-up transmitters 

used in broadcasting studios, and carried 
current into another electrical unit, the 

“brain,” where the tones were restored to 
their proper frequencies. The original 
speech, easily understood, was heard from 
a number of loud speakers to which the 
brain was connected. When the ear was 
withdrawn, the loud speakers stopped and 
the garbled language was heard as before. 
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SEALING BOTTLES WITH GLUE ber is pierced with a needle. The hole 
SAVES U. S. THOUSANDS seals up automatically after the needed 

quantity has been withdrawn, thus 
venting the remainder of the liquid i: 
bottle from spoiling. 

ELECTRIC WASHER IS PORTABLE. 

WEIGHS FIFTEEN POUNDS 

Intended especially for fragile garment 
infants’ clothing and similar article 

portable electric washer weighs but 

teen pounds. It is operated with current 
from a lighting socket, has few part 
is said to do thorough work. 

Machine Which Seals Bottles with Ordinary Glue 
we instead of the Usual Wax DANCES ON ROULETTE FLOOR 

WIN PRIZES FOR COUPLES 
Using glue instead of wax to seal bot- 

tles of preparations sent out by the de- Patrons of a New York grill have 
partment of agriculture, a chemist in the chance to win a prize at the end of 

bureau of animal husbandry has effected dances, for the floor is marked off i: 
great savings for the government, as one’ spiderweb pattern with numbers cor 

man can do work that formerly required sponding to those on a wheel of fortune 
ten. Another of his inventions isa rubber which is spun and stops with the mu 
stopper as a substitute for those of cork. The couple standing on the number \ 

To extract liquid from the bottles, the rub- ning on the wheel is awarded a prize. 

Unusual Method of Distributing Prizes to Dancers, the Winner Standing on the Number Indicated by a 
Wheel Which Spins as Long as the Music Is Being Played 
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FIREMEN’S SCHOOL [- 
HELPS REDUCE 

LOSSES 

re are many tricks 

ting a fire and most | 

e effective ones are 

ht student firemen in 
Angeles at an out- 

“college” that makes 

ial use of models to 

trate the lessons. For 

tance, should a blaze 

ik out in the upper 

rs of a skyscraper, 

ere is the best place 

direct the streams of | 

ter? The instructor, 
ploying a small hose, 
wws that the flow will 

» the most good if it is 
rown against the ceil- 

ng of the floor on which 
e fire is burning. As it 

trikes, it spatters and 

preads farther than it 

ould if simply shot in L insisting 
Skyscraper Model Used in a Firemen’s School to Demonstrate the Best hrough the windows in a 

it-or-miss fashion. Be- 

des demonstrating the best practices in 
combating fires, the school teaches the use 

STONE “SPONGE” FOR GOLDFISH 
SAVES CHANGING WATER 

Water in the goldfish bow] will remain 

fresh and healthful for three months or 
so by placing a chunk of special chemical 

rock at the bottom. - About half a pound 
to a gallon of water, is the proper pro- 
portion. The rock absorbs various im- 

purities and produces the effect of an at- 
tractive grotto in the bowl. = | 

MEMO CLOCK TURNS ON RADIO, 
ELECTRIC STOVE OR IRON 

Almost as efficient as a human com- 
panion, an electric clock, devised by an 
eastern inventor, is equipped so that it can 

be used to turn the radio set on or off any 
time during the twenty-four hours, switch 
the electric stove, iron or other appliance 
into operation or shut off the current and 
also remind the owner of important en- 

4 

Methods of Fighting Blazes 

of the latest forms of apparatus and many 

other essential points. 

gagements at any hour, This is accom- 
plished by means of a memorandum at- 

tachment at the side and an alarm bell 
which rings for a few seconds at any time 

set. A small card, 
noting the ap- 

pointment, appears 

on the front of a 
small cylinder. As 
many as twenty- 

four of these re- 

minders can be 
put on at one time 

+h, t 
Libel and set so 

they will appear 

in proper order whenever 
1 

automatically 

desired. The alarm bell can 

or without the time-switch arrangement 

that operates the electric appliances, or 

with the memorandum attachment. 

ve used with 

@ In proportion to the size of their bodies, 
insects have larger wings than birds 



kK VERY day and every night commercial 
~ airplanes, operating on regular routes, 

carrying mail, and in some cases express 
and passengers, too, are flying far enough 
over the United States to equal a trip 

around the world. 
On Jan. 26, 1928, the post office depart- 

ment had 8,711 miles of contract air-mail 
routes in operation and another 3,362 
miles, to be started as quickly as planes 

799 422 

By J. EARLE 

could be delivered and landing fields pre- 

pared. That is a total of 12,073 miles, 
and the trip of a single plane each way 
every day would total more than 24,000 
miles of flying. But some of the routes 
are covered twice daily, and the New 
York-Chicago airway, a distance of 712 

miles, is flown both day and night, and 
frequently, to use a railroad term, the mail 

travels in “sections,” for more than one 



MILLER 

plane is necessary to transport the load. 
Other countries in some cases have 
longer air routes—France operating one 
of 4,000 miles from Paris to Senegal—but 
the United States leads the world in both 

total mileage and volume of mail carried. 

A single one of the thirty-four contract 

mail routes last year carried more mail 
than all the air lines of Germany combined. 

With the world’s greatest regularly 

scheduled air traffic, the United States, 

however, has been slow to turn to the air 
for passenger transportation. Within the 

last year, or roughly since Lindbergh 

climbed aboard his plane alone and started 
his flight for Paris, there has been a 

marked change. After vears of waiting, 

the land where the airplane was born has 

begun to try out its wings, and found they 
are safe. 



In scheduled flying on civil 

airways, 5,682 passengers were 
carried in 1926, but more than 
3,500 of them took short hops at 

the Philadelphia exposition. The 
first half of 1927 saw only 1,891 

passengers carried on regularly 

established air lines—and 1,087 

made the short trip between De- 

troit and Grand Rapids, most of 

oy 

Aa fd ¢ 
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\ 1 tember 1, the Chicago-New York 

route passed into private hai 
also with accommodations for | 

sengers.. From then on trans 

tinental trips in thirty-one hours, 
instead of four days, became a | 
sibility, and business began to p 

up very considerably. 

You can leave Hadley Field, 
New Brunswick, N. J., just outs 

of New York city, at 12:15 in t 
” 

< 
bs 
4, 

Ue 
# LEA 4 

them, probably, purely for pleas- 

ure. The business side of com- 
mercial flying during that half 
year showed 318 making the thou- 

sand-mile hop between Los An- 

geles and Seattle; 231 between 
New York and Boston, and 147 

over the most beautiful airway in 
North America—the Los Angeles- 

Salt Lake City trip. 
That was in the first half of 

the year. On July 1, the post 
office went out of the air-mail car- 

rying business between Chicago 

and San Francisco, turning it 
over to a private contractor who 

started a fleet of ships, each with 
room for two passengers 

as wellas mail. On Sep- 

afternoon, be in Chicago at seve: A 
+ o'clock, rush westward through t 

night down a pathway of light, see 

the sun come up somewhere arou: 
Cheyenne, hop the Rockies at da 
light and drop into San Francis: 
around 4:00 p. m., Pacific coa 
time, or seven o'clock, New Yor! 

~ 46 

Ix 
7 
</ 

time. 
That path of light across the s] 

which guides the mail through the 

hours of darkness is one of thi 
marvels of the age. At twelve 

landing fields alone six billion can- 
dlepower is used in the 
beacons that aid the ships 

to land. In between, every 

12 \ 

The Nerve Center of the Far-Flung Air Lines Is the Radio Room; Guiding Wireless Beacons Are Already 
Being Tried on the New York-Chicago Run by U. S. Engineers 
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The Passenger Cabin 
in the Boeing Planes 
on the Chicago-San 
Francisco Line Have 

| Seats for Two Pas- 
~ 

sengers 

Right, Loading Mail 
and Passengers in a 
National Air Trans- 
port Plane; Left, a 
Golfer Arriving; 
Each Passenger Is 
Allowed to Carry 
Twenty-five Pounds 

of Baggage Free 

The Pilot Checks In 
His Cargo of Passengers 
on His Logbook; Peo- 
ple, Mail and Express 
Are All Carried by the 

WW. Bs Be 

Mt ae 
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twenty-five miles, a revolving searchlight ognized this fact by amending their poli- 

sweeps a pencil of light across the sky cies to pay the same benefits for aerial 
from dusk to dawn to point out the way, accidents, on regular commercial routes, 
and at intervals of three miles or so, as they do for death met in such ways as 
smaller flashing lights serve to mark the falling downstairs in your own home, slip 
1erial highway. ping on a banana peel, or being run down 
The regular and emergency landing’ by an automobile. 

fields, the beacon lights for night flying, Insurance benefits, however, do not 

and the testing of pilots and airplanes cover accidents while a passenger in the 
have all been so perfected that an accident war-time plane of a gypsy flyer. It is in 
on any regularly established airway is a such pleasure-hopping machines that the 3 

rarity. The insurance companies have rec- majority of the 165 accidents listed in the 
first ten months of 1927 oc- 3 
curred. And of these 165, it 
is significant that 146 were 
planes which had not been li- | 

censed by the government as 
safe ships for inter-state fly 
ing, while 132 of the pilots 
were likewise unlicensed. 

. * 

= The pilots who are licensed 
for the ular commercial 

routes are the pick of the 

country. A pilot is never or- 
ee & ene 

ae Ss 
= 
; 

x dered ouf. His own judg- 

As ment is the last resort, and if 

| - ° DY he believes the weather un- 

. XS. suited for flying, the mail 
Sig “a must be forwarded by train. 

, ; That doesn’t mean that the 
flyers do not take risks, for 

they do when mail only is 
involved. If the weather is 

bad, the mail may be flown, 
but any prospective pas- 

X\ sengers are left on the ground. 

AS) MA 

<= 

< X25 ~ Ls . 

<3) 

PA) SK) PKA 

; 

ie | i 

A 

oS = a = a = ti} S> 7 

The Pilot Sits Far Back toward the Tail, with Roomy Mail and Express Compartments Filling the Space 

between Him and the Engine; Start of a Flight at Hadley Airport 
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From the Canyons That Lead 
North from the Batter,, at the 
Tip of Manhattan Isle, to the 
Towering Skyscraper That 
Line the Chicago River Is 
Nearly a Thousand Miles, but 

| Just a Comfortable Afternoon’s 

| 

| 

fe) we 
Ride on the Transcontinental 
Planes; Hopping Off from 
Hadley Field, New Brunswick, 
N. J., after Lunch, the Pas- 
senger Alights in Chicago in 
Time for Dinner, or He Can 
Continue Westward through 
the Night and Be in San Fran- 
cisco at 4:00 p. m., Next Day 
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a landmark. At 250 jee 

he did see somethin 
the cold, black wate: 
Lake Michigan, indi 

ing he was miles to the 

north of his course. 

Completely lost, not 
knowing how far out 
over the lake he was, | 

gasoline gauge showing 

but five gallons in the 

tank, he _ settled lower, 

turned on one of. his 

wing-tip lights and 
pointed it down toward 

the water to catch the 

drift of the waves. On 

the strength of their di 
rection and a wind ob 

servation he had mad: 
before striking the snow 

J storm, he turned left and 

Comfortable Chairs and a Roomy Cabin Make Air Traveling Pleasant: This 
Is the Interior of a Ten-Passenger Douglas 

Take a typical winter night at an airport. 
The phone rings and the field manager 
lifts the receiver. 
“McGinn, at LaPorte,” 

sage. 

comes the mes- 
“I’m down here, ice on my wings. 

Fog over everything. Can’t get through.” 

“Train your mail,’ the manager directs, 
and hangs up. 

Three other pilots are lounging around 

the clubroom, waiting for mail from the 
east to arrive in Chicago before taking to 
the air. With Pilot W. S. McGinn report- 
ing down, prospects for taking off appear 

slim, the talk turns to bad weather, and 
the evening’s “ground flying” begins. 
When aviators talk shop, it goes by the 
name of ground flying. 

“Looks bad,” comments Pilot Addems, 
one of the trio. “Worse even than that 

freak snowstorm that got me last week.” 
Visitors ask for the story. 

Addems was westbound from Cleveland, 
flying at 1,500 feet. At McCool, Ind., he 
picked up the beacon light clearly, and 
everything seemed safe for the few min- 

utes’ run into Chicago, when suddenly he 
sped into a blinding snowstorm. 

The compass chose that moment to go 
bad,*but Addems kept flying on, though 
he couldn’t see beyond his wing tips. He 

had been going long enough to have passed 
Chicago, so came down in hope of sighting 

climbed a few hundred 
feet. A few moments late: 

he sighted the shore, then the blast fur 
naces at Gary and landed, with less than 
a quart of gasoline left. 
finished, the telephone starts to ring again 

“This is the field at Lansing,’ comes the 

message. “A plane just passed flying west. 
Think it’s McGinn, as LaPorte and Mc 
Cool report he hopped off again. Better 

light up for him.” 
Opinions of the weather are hastily re- 

vised. If McGinn could get off again, the 
weather must be improving, so the San 
Francisco and Kansas City mail is loaded 
and the pilots take off. In the meantime 
there is no trace of McGinn. The half- 
billion-candlepower beacon is burning in 

a vain effort to penetrate the fog. An hour 
later his ship comes in, with another hair- 
raising report. 

Everything went well until after he had 
passed Lansing, at the southeastern edge 

of Chicago and almost within diving dis- 

tance of the mail terminal. Then he ran 
into fog, and ice began forming on the 
edges of the wings. He did a quick bank, 

in an effort to turn and get back to the 
Lansing field, but could not get out of the 

fog. Next he started to climb over it, 
but the gathering ice threatened to bring 

the ship down. He had dropped all but 
two of his landing flares, and was saving 
those for the last emergency—if it should 

As the story is 
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Loading Express in One of the Big Mon- 
oplanes on the N. A. T. Line, Which Was 
First to Sign a Contract with the Amer- 

ican Express Company 

Banks Are Heavy Users of the Fast Air Mail, For 
Every Day Saved in Moving Money Cuts Costs 
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This Big Three-Motored Keystone Plane, Carrying Ten Passengers, Has an Insulated Cabin to Keep Out the 
Heat of the Tropical Sun, For It Flies the Caribbean Route 

become necessary to make a parachute 
descent. 

Finally, he dropped them, but the fog 

was so thick they failed to illuminate the 

ground. Then McGinn began loosening 
his safety-belt buckle, preparatory to step- 
ping off into the mist. At that moment he 
sighted a pink glow—above him. Pink 
lights don’t glow in the sky at midnight. 

The only possible place for it to be, he 
reasoned, was on the ground. The answer 

was that he was flying the ship upside 
down—and didn’t know it! 

Opening the motor wide, he succeeded 
in getting enough speed to climb a bit and 
straighten out, right side up. The glow 

could only be South Chicago or Gary steel 
mills, and from there he could set his 

course for Chicago. He had been lost 

an hour. 

The pay of a pilot varies according to 

the work he does. Night flyers get more 
than daytime aviators. One airway op- 
erator, figuring the expense of operating 
the average commercial plane, costing 

$12,000 to $14,000 and engined with a 
Wright “whirlwind” motor, such as Lind- 

MECHANICS 

bergh uses, fixes the bill at 35.28 cents pet 
mile. Of that 7.5 cents is the pilot’s pa 

and .6 cent the state insurance carried 01 
his life. The biggest item is 8.6 cents per 
mile for depreciation. Then comes five 
cents a mile for gasoline and oil, 4.83 cents 

for office expenses, and 2.41 cents for ad 
vertising and selling, while the cost of the 
two terminal fields is charged up at the 
rate of 1.3 cents each per mile the plane 
is flown. 

Private or commercial planes can be 
bought in about any price class desired 

One of the air-trade papers lists forty-four 
manutacturers who are in production with 

seventy-two different types of ships, list 
ing from $695 to $40,000, according to size. 

During the first month of 1928, accord- 
ing to Major Clarence M. Young, director 

of aeronautics of the department of com- 
merce, one-third of the industry alone pro- 
duced 1,525 planes, with 1,239 unfilled or- 
ders on the books. It took nearly a quarter 
of a century after the Wright brothers’ 
success at Kitty Hawk for the United 
States to find its wings, but once found 

they are being used to good effect. 
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Ground and Aerial Crew 
a Sight-Seeing Bus, 

Above: This Big Three- 
Motored Ford-Stout All- 
Metal Ship Is Used to 
Carry Visitors over Chi- 
cag Both Day and 
Night, Making Regular 
scheduled Flights; the 
ght-Seeing Business Is 
Lucrative Side Line 
Most Flying Fields, 

Drawing Customers from 
the Thousands Who 
Flock to Watch the Ar- 
rival or Departure of the 

Air-Mail Planes 

Modern Thick Wings, 
Which Have Replaced 
the Old-Time Bamboo 
and Cotton Affairs, Pro- 
vide an Excejlent Place 
to Hide the Plane’s Gas 
Tanks, but Make a Step- 
ladder a Necessary Ad- 
junct for the Filling- 
Station Attendant: Be- 
low, Changing Motors 
on the Air-Cooled Ships 
Is an Easy Job, For the 
Engine and Propeller 
Lift Off in One p 
and a New One Is 

Quickly Substituted 
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TENT PITCHED ON LIGHT POLE 
PROTECTS PEDESTRIANS 

Portable Tent to Shield Pedestrians, with Side Raised 
to Disclose Workmen 

To guard persons on the sidewalk from 

flying fragments of iron, workmen on 
lamp-post standards in Philadelphia, 
rigged a canvas tent, about eight feet in 
diameter, to the pole on which they were 
engaged. The plan proved successful dur- 
ing an extensive overhauling of the stand- 

ards, and the work was further expedited 
by a special platform, made in two half 

circles, on which the men rested. 

ELECTRIC-ALARM WALL CLOCK 
NEEDS NO WINDING 

Forgetting to wind the alarm clock will 

have no unpleasant results with an electric 

unit an eastern in- 
ventor has intro- 
duced, for it re- 
quires no wind- 

ing, merely to be 
set at a time when 
the person wishes 

to be called. It 
operates without 

noise, when 

the signal is sound- 

save 

POPULAR MECHANICS 

ing, and rings for fifteen minute A 
large dial surrounding the operating | 

simplifies the task of setting the alar: ig 

FIRES WITHOUT MATCHES 

Under favorable conditions, it 
about three minutes to make a fire bei 
the days of matches, but if the tuel 

damp, half an hour or more was required 

Cigaret lighters are a comparatively recent 

invention, but similar 

them, even if far more complicated, 

contrivances 

In 173 
Was introduced. 

contained a small bottle of a phosphor 

compound = and sulphur-tipy 
matches. Whena match was dipped int Al 

the bottle and withdrawn quickly, it u 
ally burst into flame. Until 1835, the 

miliar lighting outfit for the average hoi 
the tinder box. In the seventeent 

century, a tinder-box pistol fired by 

alarm clock was introduced. 

in use more than 100 vears ago. 

a “portable fire box” 

small 

Was 

CARBON AND RIBBON TESTER 
FITS IN POCKET 

Comparative tests of typewriter ribbons 
and carbon paper are easily made with 

pocket-size unit 

now on the market 
Impressions are 

taken on a 
paper, 
feet long, held on 

Steel type. 

actuated in 
what the same wa} 

as the characters on 
a typewriter, but by 
means of a crank, 
make the test im 

The outfit weighs only a pound 
and is durably constructed. 

roll ot 

sixty-five 

reel. 
some 

pressions. 

RARE MEDICAL ELEMENT FOUND 
IN SMELTER DUMP 

An extensive search for a _ plentiful 

source of germanium, a rare chemical ele- 
ment, has ended successfully in one of the 

least expected places, the scrap heap of a 
copper smelter. Dr. Jacob 
Cornell university, has 

stance in 

Papish, of 
found the sub- 

concentrated form among the 
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ich remains after copper has_ elevator and other characteristics not or- 

racted from a certain mineral.  dinarily found in aircraft of this type. The 

» wide use for the element has method of propulsion is said to differ 

found, it is believed to have me- from that of the usual ship. The propeller 
roperties, and already has been creates a vacuum immediately before the 

in the treatment of anemia. bag with the result that a stream of air, 

believe that, now an abundant flowing around the ship, pushes it forward. 

of germanium is available, work 
und for it to do. This was the 

th vanadium, radium and other 
terials. Dr. Papish discovered the 

nce when the mineral was subjected 

remely high temperatures. A spec- 
pe, by which the peculiar light 

| by the element was detected, aided / 

ng and identifying it. 

AIRSHIP WITH ALL-METAL BAG 
TO BE RUN BY STEAM 

terest has been aroused in an airship, 
vider construction in California, for | 

» have an all-metal bag and the pro- 

will be run by a steam turbine. Be- 

these features, it will have a landing \ 

yet 
an <i ty " ty \ 

Framework of a Metal Dirigible under Construction in the Hangar, and a Model of the Ship, with Its De- 
signer; the Builders Work from the Movable Platform in the Foreground 



Built like an Auto Gasoline Pump, This Filling Station 
Supplies Cigar Lighters 

FILLING STATION FOR LIGHTERS 
LATEST SMOKERS’ AID 

For the accommodation owners of 

cigar and cigaret lighters, a filling station, 

modeled aiter 

introduced. 

of 

a gasoline pump, has been 
Maintained in some conven- 

ient shop, it is a time and trouble saver 
and makes it unnecessary for individual 
users to purchase supplies of lighting 
liquid, which is likely to be wasted by evap- 

oration or by getting spilled. 

FOLDING LEGS ON GOLF BAG 
SERVE AS CADDY 

who do 

to hire 

have a 

Golfers 

not wish 
t a caddy 

convenient bag at 

| their disposal in a 
| unit equipped with 

folding legs that 
| hold the bag erect 

when wanted and 
| then shut up close 

to the sides so as 

not to interfere with walking or carrying. 

The feet are controlled by a push rod and 
do not damage the greens in any way. 

@_ T-shaped metal hangars for the private 
plane owner have been introduced. 

- 
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SOUND-ABSORBING MULTIPLE 
WALLS TO IMPROVE RADIO 

Walls of several lavers instead of 
playing an important part in improy 

ing radio reception and in reducing w 
pleasant in auditoriums. Eng; 
neers, working on the problem of better 
acoustics, found that a single per 

forated partition, set a short distance f: 

the main wall, greatly improves the acous- 

tics 

are 

echoes 

have 

studio, and that 

three layers of glass of different tl 

of a broadcasting 

nesses are also effective. Each piece | 

its natural frequency and sounds ofa 
ilar pitch would be transmitted. 
that get through the first layer are stop 
by the while any that leake 

through the latter would stopped 

the third. Sounds of high pitch are larg 

absorbed by layers of felt, porous tile 

with felt. If the 

felt and then, an it 
away, a piece of perforated building board 

Sour 

second, 

be 

wood fiber mixed 

is covered with 

sounds 

absorbed. ot 

better is the effect of two layers of build 

ing board, with two air spaces. 

is placed, the low-frequency 
much more completely 

ANGULAR CAR-STEERING WHEEL 
RELIEVES FATIGUE 

As a substitute for the usual round auto 
mobile steering wheel, an angular one h: 

been introduced to spare the driver the 

fatigue that results from grasping a curved 
wheel and to make it easier to guide the 

car. The chief advantage of the new shape 
is that it permits the hands to assume a 

more natural posi- 

tion, there is less 
necessity to grasp 

the rail tightly, 
thus decreasing 

the strain on the 
wrist and fingers, 

and the angles en- 
able the operator to push and pull on the 
wheel so that but little effort is required to 
turn it. An additional feature is that the 

circumference of the wheel may be en- 

larged without cramping the driver, as the 
half toward the seat may be removed and 

replaced with a slightly curved bar of 
wood, which allows the driver abundant 

room and easier entrance and exit. 
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Movie Trucks in Europe Display Films to Street Crowds through Screens in the Truck Bodies 

MOVIE THEATERS ON WHEELS 

REACH STREET CROWDS 

The influence of the motion picture has 
een extended in Germany and Austria by 

ins of automobile theaters, displaying 
e films on the side of the truck from 

yiection machines within. The cars 

it various towns and cities and show 

e pictures to crowds that gather. When 

| weather prevents the open-air display, 
e machines are taken to a store or other 

venient interior. The autos are also 

equipped with loud speakers. 

BETTER AND CHEAPER LIGHTS 
SHOW ELECTRIC PROGRESS 

Today we are receiving thirty times as 
uch artificial light for the same amount 

4! money as we did 100 years ago, illumi- 

nation experts estimate. Authorities say, 
that, for the last century, the average home 
has spent approximately $24 per year for 

lighting. On this basis, the sperm and 
tallow-candle user enjoyed some 10,000 
candlepower-hours, kerosene and _ illumi- 
nating gas yielded 15,000 candlepower- 

hours, and improvements in these systems 
afforded 60,000 candlepower-hours. But 

the latest electric lights give 300,000 can 

dlepower-hours for the same amount of 
money. The.price of a postage stamp a 
day pays the difference between good and 
poor lighting in the average hor ne 

RUBBER BOOTS FOR DOG KEEP 
MUD OUT OF HOUSE 

Rubber galoshes have been introduced 

for dogs, to keep their feet warm and dry 

and also to prevent tracking mud into the 

house Here is “Peter Pan,” pet of Ted 
Clark, President Coolidge’s secretary, step- 

| ping along in his rubber ~oots. 

Rubbers for the Dog’s Feet Solve the Problem of Mud 
Tracked onto the Carpets 
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GORILLA-MAN ADDS TOUCH OF REALISM TO MOVIES 

= 

Realistic Movie-Gorilla Costume, with Mechanism in the Head and Limbs to Reproduce the Actual Move 
ments of the Beast; Faking Wild Animals Is Becoming a Film Art 

The costume is usually incidental to the 

actor, but in the case of a gorilla disguise, 

used by Freddie Humes, a motion-picture 
performer, the big mask is almost as im- 

Inside 
the huge costume, Humes is able to repro- 
portant as the operator himself. 

duce the movements of a real gorilla with 
remarkable realism, due to the special 

mechanisms by which the disguise is op- 
erated and controlled. One of the most 
important parts of it is, of course, the hor- 
rible head large with its teeth and lips 

and fierce eves. 

TIRES PUMPED AS AUTO RUNS 

KEPT AT RIGHT PRESSURE 

Stopping the car jm 

to inflate the tires 

is no longer nec- 

essary 

| 

with an 

automatic pump- 

ing unit installed 
on the hub. As 

the wheel turns, 

forced into 

the tire and when 

air is 

the correct pressure is reached, the air 1 

sent out through 

the tire 

another valve so that 

overinflated. Wher 

the pressure falls below the correct point 

a valve opens and the air again flows into 

the tire. This attachment insures against 

unnecessary wear on the tires by keeping 

cannot be 

them at the proper pressure at all times 
and, in case of a slow puncture, the pump 
will often keep sufficient air iu to permit 

running to a service station, or to the des 
tination, before made 
The unit can be set to give just the pres 

sure required for all the tires, is not diff 
cult to install, and tests have shown that 

it operates successfully for long periods 

without attention. 

repairs need be 

CARNATION THAT CHANGES HUE 
GAINS BEAUTY IN FADING 

Instead of becoming less attractive as 
it withers, a carnation, produced in Eng- 

land, assumes a delicate gray color, more 
beautiful than its shade when 
cording to reports. It is a medium-size 
blossom with heliotrope stripes. 

fresh, ac- 
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RADIO WAVES RELIEVE CANCER 
IN MICE AND CHICKENS 

the use of high-frequency electricity, 
clove in wavelengths to the short waves 
employed in radio communication, the 

public-health service has obtained inter- 

esting results in the treatment of cancer 

mice and chickens. The animals, af- 

‘ted with tumors artificially acquired in 
the laboratory, were improved by being 

subjected.to exposures of oscillating elec- 
ricity produced by vacuum tubes similar 

those in radio sets. The frequencies 
ranged from 8,300 to 135,000 kilocycles 

per second, or wavelengths below about 

rtv meters. The most effective frequen- 
ies were found to be about midway be- 

tween the extremes used. Some of the 

mice suffered a shriveling of the ears and 

tail, due to the current, but many were 
perfectly normal after the process that 

had a helpful effect on their cancers. 
Workers conducting the tests make it 
clear that the method is still in its early 

experimental stages, and that such treat- 
ment of human beings is probably far in 

the future. The dosages of electricity were 
much greater than could possibly be re- 
ceived from radio broadcasting, hence 
radio, as now known, will not aid in the 

treatment of cancer. 

KNIFE AND MEAT SAW IN ONE 
LATEST KITCHEN AID 

c — Two useful im- 
plements are com- 

bined in one in a 
meat knife with a 
saw on the upper 

edge. It is espe- 

cially adapted for 

camping use as 
well as for the 
kitchen. Saw 

a blades are easily 
renewed when necessary and can be tight- 

ened with a screw adjustment. 

@The Popular Mechanics Bureau of In- 
formation offers its free service to all 
readers of this magazine. Names and ad- 

dresses of manufacturers and dealers in 
articles described, and any other details in 

our possession, will be promptly furnished. 

Directing Tourists to 
the Big Lumber Mills 
in Marshfield, Oreg.; 
the Wooden Traffic 
Guide That Advertises 

Town's Industry 

the ++ » i .¢ 
v? fey z i Lam ited 

; ts A he 
: 

WOODEN MAN AS GUIDE POST 
ADVERTISES INDUSTRY 

Lumbering is one of the chief indus- 

tries in Marshfield, Oreg., and travelers 

are apprised of the fact by a huge wooden 
man pointing to the mills. The figure is 
as high as a house, and is constructed of 

boards manufactured in the town. 

AIR-INFLATED AUTO BUMPER 
TO DECREASE DAMAGE 

To minimize the likelihood of damage 

to either auto in case of a head-on or rear- 
end collision,a 

western man _ has 
devised an air-in- 

flated bumper to 

be used in place of 

the ordinary steel 

units. It is sim- 

ply a section of 
heavy hose, six or 

eight inches in 

diameter, vulcanized at each end and hold- 
ing about forty pounds’ air pressure. A 

valve of the kind used on tires is provided 
for inflating the bumper. 

—— 
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The Color Guard at West Point, with the American and Military-Academy Flags; the Dress Uniforms, with 
Their Crossed Belts and Gray Coats, Have Come Down from Washington’s Army 
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The Cadet’s Biggest Day, When the Secretary of War (in This Case Dwight F. Davis) Hands Him a Di- 
ploma and He Is Ready to Go Out in Life as a Second Lieutenant 

II—The Last Two Years 

| ACK from his first vacation—more than two months having been spent at home—the 

future army officer enters his third year as a second-class man, for classes at the 
military academy, as at Annapolis, grade down from the top. Regulations are a bit 

less strenuous, week-end leaves are obtainable, and Saturday night hops are the rage. 

There is no relaxation, though, in either work or discipline, but some promotions 
are available. When he sews on his two stripes of gold lace as a second-class man, and 

his two of black braid as class emblems, he becomes eligible to selection as a sergeant 

it he wins one of the places, he takes his position in the three battalions of four com 

panies each which constitute the famous cadet corps. 
Another year, and another stripe of gold and stripe of black on his sleeve, and he 

isa senior. Work and play remain the same, with the added duties of the rank of cap- 
tain, lieutenant or first sergeant of the corps. In turn the senior becomes officer of 
the day, and special attention is devoted to developing the qualities of leadership. 

With the coming of spring there is one important relaxation in discipline. Instead 

of being put to bed at taps, he is allowed to sit up until midnight pouring over his 

books for the final examinations. 
Physical examinations are given before he enters, and each year during the course, 

but with the approach of June week the seniors get one final physical test to determine 

their fitness to become officers. 

June week is the grand climax of the four-year grind. Every night there is a hop, 

friends and relatives and sweethearts crowd the hotels of the near-by village. There are 
no more guard tours, but a final graduation parade the day before commencement. 

The next day graduation exercises at Battlke Monument, a diploma, and a full 

fledged second lieutenant, U.S. A., has been made. 

739 
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Future Generals in the Rough Being 
Taught to Stand Erect with Heads Up 
and Shoulders Back; Upper-Class Men ~ 
Take the Plebes in Hand Even Before 
Their Uniforms Have Been Issued and 
Try to Instill the Rudiments of That 
Smartness That Has Made the Corps Fa- 
mous throughout the Land; at Right, 
Assembling and Inspecting Equipment 
Preparatory to Departure for New York 
for the Parade That Preceded the Annual 
Army-Navy Football Game, Before Dif 

ferences over Eligibility Arose 

Getting Acquainted with an Army Bomber; a Group of 
Cadets Take an Air Lesson at Mitchell Field =| 



POPUL 

une Week Ends, If the Weather Is 
air, under an Open Sky, with a 

sronze General on a Bronze Horse 
f Background, and the Secretary 
of War or the President, Some- 
times, en Hand, to Distribute the 

Diplomas to the Graduating Class 
and Start Them Out as Officers 

AR MECHANICS 

Modern War Is Fought, Too, over the 

Drafting Tables, For a Great Mass of 

“Paper Work” Is Necessary 
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With the Band Blaring Away 
the Hollow Square, the Cor; 
Marches and Countermarches wit! 
a Snappy Precision That Late 
Will Be Passed On to Recruits ir 
Far-Flung Army Barracks; at Left 
Every Cadet Must Learn to Fence 
Just as He Learns to Box and 
Swim, All as Part of His Athletic 
Training; Below, Future Enginee: 
Officers Throwing a Pontoon Bridge 
across a Stream; They Also Lear 
to Construct Fortifications, Bar 

racks, Trench Systems and Oth 
War-Time Structures 

e 



a 4 

a 

FE aed 

POPULAR MECHANICS 743 

Future Generals Experimenting 
with a New Rubber-Tired Anti- 

Aircraft Gun on One of Their Visits 

to the Aberdeen Proving Ground, 
Where They Get a Chance to 
Watch the Weapons of the Future 
Being Tested; at Right, Plebes De- 
livering Laundry to Upper Classes 

~ 7 
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A Trio of Hurdlers at Track 2 
Practice: the Army, Like the & 

Navy, Believes in Every Man 
Having a Part in Athletics; 

ie. There Are No Confirmed Side- 

| Line Cheerers in Either School 

| —_ 
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What the Well-Dressed Cadet 
May Wear for Various O 
sions; It Takes Eleven D 
ferent Outfits, as Show 
Above, to Equip Him for H 
Various Duties, and to These 
May Be Added the Ever-Use 
ful Dungarees for Such Spe 
cial Occasions as Riding i: 

side an Oil-Spattered Battle 
Tank or Tinkering with t 
**In’ards” of a Refractory M 
tor Truck; at Left, the Eno: 
mous Riding Hall Provide 
Space to Teach Every Cadet 
to Be a Finished Horsemar 
For an Officer Must Ride and 
Stay on His Horse over A 

Kind of Ground 

A Battery of Fieldpieces 
Barking on the Heights above 
the Hudson, Where Ruder 
Cannon Held the Hills in 

Revolutionary Days 
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Courtesy Metro-Goldwyn- Mayer 

“Stiff as Ramrods’”’ Is an Old Phrase 
with an Ever-Present Meaning When the 

Corps, in Dress-Parade Uniforms, Lines 
Up on the Drill Field for Inspection; 

Right, There Is No Maid Service 

Big Coast-Defense Guns 

It Takes a Couple of Squads at the Long Ram- 
rod to Push Home the Giant Shell of One of the 

Soe 
2 Ae 

ee 
Elif % 
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IN‘ 

War Has Become So Scientific a Subject That the . ’ ; 
Cadet Who Cannot Master Higher Mathematics 
Soon Disappears from West Point; Above Is a 

Section of the First Class Watching a Bit of 

3lackboard Work; at Right, Daily Inspection of 

Quarters, When Every Article Must Not Only 
Be in Its Place, but the Whole Effect Must Be 

One of Scrupulous Neatness - 

‘ Wh 

( There Are Enlisted Men at West Point, and among Their Duties 
Is That of Getting the Future Officers Out of Bed; the Reveille 

Crew Is Appropriately Named the “Hell Cats” 
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INCREASE SPAN OF HUMAN LIFE 

THIRTY-EIGHT YEARS 

nee the sixteenth century, the aver- 
pan of human life has been increased 

twenty-one to fifty-nine years, ac- 

ng to data presented by the Penn- 
inia department of health. Better liv- 
conditions, more effective ways of 

bating and controlling disease and 

e extensive health education are the 

i factors responsible for this length- 
ng of life. Research has shown that 

ring the period from 1501 to 1600, the 
rage life span in Geneva was twenty- 

years. This is compared with the 

sent average span of fifty-nine years, 
vailing in the state of Wisconsin, and 
‘epted as a criterion for the world as a 

iole. Authorities believe that the span 

life will go on increasing as science 

ntinues to solve the problems of disease. 

STUDY EMOTIONS OF CHILDREN 
WITH ELECTRIC REGISTER 

\s an aid to persons entrusted with the 

nstruction of young children, an electrical 

nstrument introduced by a professor at 

e University of California, “takes pic- 

tures” of the emotional response of the 
outhful subjects to various stimuli, such 

is tear, joy, etc. The apparatus operates 
mn somewhat the same principle as the 

lie detectors” which have been employed 
by police departments. Connections are 
made to the ¢hild by small wires leading 

to silver plates in the sole and in the ankle 
of the shoes. A sudden disturbance of the 
child’s mind may 
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Where Shutters Replace the Customary Wheel; Odd 
Windmill on New York Farm, in Use Forty Years 

WINDMILL RUN BY SHUTTERS 
GIVES LONG SERVICE 

Housed inside a cupola and regulated 
by means of shutters that open and close, 
a windmill on a New York farm has been 
in use for more than forty years. The 

wheel can be shielded from the wind when 
the operators desire to shut it off, by clos- 

ing the shutters. 

RADIO “DETECTIVE” ON METER 
TRAPS CURRENT THIEVES 

cause an increase or 

decrease in skin 

moisture, with a 

consequent varia- 
tion of the electrical 

conductivity of the 
subject. This 

change is noted on 
a strip of paper. 

With the help of the 
register, the pro- 

fessor believes, 
harmful tendencies 

in the child may be 
recognized and 

counteracted dur- 
ing its education. 

Electric Register That Gives an Index of a Child's Re- 
sponse to Various Emotional Stimuli 

Radio is employed 
in catching electric- 

current thieves ina 

southern city. A 
miniature broad- 

casting unit Is con- 

cealed within the 

meter and, in case 

of tampering, it 

sends out a contin- 

uous wave that may 
be detected by spe- 
cial receivers. It 

also registers an in- 
dication of the 

theft for the meter 

readers. 
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Foam-Dispensing Apparatus in Foreground; the Preparation Is Being Applied to a Pool of Blazing Oil during 
a Test; the Flames Were 

FOAM BLANKET SMOTHERS FIRE 
IN OIL STORAGE TANK 

An effective method of extinguishing 

fires in oil tanks and similar places, has 
been developed by spreading a blanket ot 

a foam preparation over the blaze, cutting 
off the supply of oxygen. The foam is 
made by a special powder, mixed with 

water, the substance being directed over 

the burning material through pipes. It is 
quickly administered and has the addi- 

tional advantage of preventing the spread 
of the blazing liquid. 

SNAKE MYTHS ARE DISPROVED 

Snakes that roll themselves up like 

hoops and pursue their victims with the 
speed of race horses, do not exist, but are 
simply one of the myths that have grown 

up about the reptile world, scientists de- 
clare. “Stinger” snakes that spear their 

prey and cow-sucking snakes are likewise 
creatures of fables, the bureau of biolog- 

ical: survey reports, and it also has been 
proved, by repeated tests, that a rope laid 

on the ground will not keep snakes from 

Smothered in a Few Seconds 

crawling over and reaching a person sleep 
ing on the ground within the barrier. Th: 
use of plants, like mountain ash, snake 
gourd and horseshoe geranium, does not 

repel snakes. It has also been found that 
the reptiles are immune to several of the 
poisonous gases. 

CARRIER LOCKS AUTO LUGGAGE 
AND FITS ANY CAR 

Adjusted to thie 

running board oi 

any automobile, a 
luggage carrier is 
fitted with a means 
for quickly lock 

ing a trunk or 

case to its frame, 
so that the article 

cannot jar out or 

be stolen. The 

rack is he'd to the 

running board 
with clamps and 
the locking unit is 

cushioned with soft rubber so that no dam- 
age is done to the car or to the trunk. 
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7 WO-COLOR GLASS GOGGLES 
HELP IN FACING LIGHTS 

Special dark glasses have been intro- 

for the help of sportsmen, auto 

rs and others who must often face 

and strong light. They are com- 

| of two wedge-shaped pieces of glass 

| together, the upper part being of a 

cray-brown color and the other clear. 

\Vhen encountering a glare, the wearer 
ply lowers his head and looks through 

top of the goggles until the offending 

ht has passed, when he raises his head 

nd enjoys clear vision through the un- 
| red portion of the lenses. 

TRACK MOWER CLEARS WEEDS 
FROM RAILROAD LINE 

\ motor-driven machine to keep the 
eeds and grass cut alongside the rail- 

id track has been developed by a Minne- 

ta company. The mowing equipment 
driven by a five-horsepower gasoline en- 

ne, and the machine is towed by any 

mall gasoline-driven ‘handcar. The cut- 
ting bars are carried on two I-bars, which 

in be adjusted for close or distant cutting. 

Vhen the bars are fully extended, with 

he cutters run out to their ends, the 
knives will reach thirteen feet from either 
ide of the tracks, and they can be raised 

or lowered to fit any contour of the banks. 

(he knives cut five and a half foot swaths 
it each passage, and in heavy weeds, the 

outfit can make four miles an hour, cut- 
ting close to the track, or three miles an 

hour fully extended. Three men are re- 

quired, two to operate the mower and 
one to pilot the towing handcar. 

NICS 749 

Ship’s Rigging Put to Novel Use; Drying Fish at Sea 
fielps Protect It from Dirt 

FISH DRIED ON SHIP’S RIGGING 
TO SAVE EXTRA HANDLING 

Curious use is made of the rigging of a 
fishing schooner, putting out from Ha- 
vana, Cuba. Instead of taking the catch 

ashore for drving, the fish are hung on 

the lines of the rig where they are safe, 
comparatively free from dirt and exposed 

to the sun at all times of the day. 

LAMP-POSTS BROKEN BY AUTOS 
COST CITY THOUSANDS 

To replace lamp-posts broken by care- 
less automobile drivers, costs New York 

city more than $17,000 a 
year, according to official 
reports. Last year, 345 

posts were ruined or dam- 

aged in Manhattan, 134 

in Brooklyn and fifty-four 

in the Bronx. The costs 

are generally collected 

from the offender or, in 

case of a fatality, from 

his estate, when the cause 

of the accident is found 
to be bad driving for 

Keeping the Weeds in Check along the Railroad Right of Way; 
Reach Thirteen Feet on Either Side of the Track 

which the killed operator 
the Knives . 

is to blame. 
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PERMANENT RESIDENTS OF THE NATIONAL PARKS 

POPULAR MECHANICS 
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The Little Daughter of Four Generations of 
the Superintendent of Yel- Mountain Rams Sun- 
lowstone with Two of Her 
Playmates; the Fawns of of 

ning in the Snow Fields 
Yellowstone Park 

. . <a 
the Park, like Their 

Elders, Can Be Fed from 
the Hand 

Children of the Yosemite 
Valley Grow Up with Deer 

for Pets 

Week-Old Buffalo Calf, 
and an Antelope Kid 
Being Introduced to 
the Feeding Bottle by 
Chief Ranger Sam T. 
Woodring, Left; Be- 

low, a Stag Pauses on 
the Alert 

Center Photos, Cx 
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GETTING READY TO ENTERTAIN SUMMER TOURISTS 

Above and at the Right Are Some of the 
Friendly Bears of Crater Lake Park, 
Where Mama Bears Solve the Food 
Problem by Taking the Children to the 

Cook to Be Boarded 

The Holdup Bears 
of Yosemite and the 

Yellowstone Haunt the Roads and 
Stop Tourists in Search of Candy and 
Other Delicacies to Which Civilization 

Has Introduced Them 

a 

y a 
fe 

id ei ti ae 

This Yosemite Bear Showed Dislike for Jazz, but 
Waved His Head Solemnly from Side to Side 

= When Operatic Selections Were Received 

Top and Right Center Photos © Fred H. Kiser; Bottom Photo by J. V. Lloyd 
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BILLBOARDS LIKE STAGE SETS 
GIVE BETTER DISPLAY 

Billboards constructed after the manner 
of stage scenery have been introduced, the 

arrangement giving a better perspective, 
regardless of the angle from which the 
board is seen, although the front view is 

intended to be the best. The first boards 
of this type were made in three units, but 
larger numbers are possible, a chief ad- 

Three-Section Sign 
That Gives Real- 
istic Perspective; 
Arrangement of 
the Units Is Seen 

at Upper Right 

vantage being that the display gives the 
impression of depth by this means. The 

plan also permits unusual lighting effects, 
and changes can be made in one of the 

sets without affecting the others. 

MAKE STEEL AT COST OF IRON 
BY NEW PROCESS 

Development of a process for the man- 

ufacture of steel without the necessity of 
coking coal, and at a cost not in excess of 
that required for the manufacture of pig 

iron, has been announced by the American 
Research corporation. Energy hitherto 

wasted in the blast furnaces and various 

chemical interactions are harnessed to 
supply the necessary heat, and other con- 
ditions, for the making of steel. The iron 
ore is first converted into “sponge.” This 

j= POPULAR MECHANICS 

is chemicaliy 

treated, put into 

a special retort, 

then melted and 
finally alloyed to 

produce the steel 
desired. The 

process can be 

— be P “a4 } 

executed in single production units, per 
mitting a great saving in fuel, according 
to officials of the corporation. 

CONE IN BOTTOM OF PIPE BOWL 
INSURES COOL SMOKE 

Inserted at the bottom of the tobacco 

pipe bowl, a perforated aluminum cone is 
said to keep the 

filling dry dovrn to 

the last crumb, so 

that the smoke is 

cool, free from 

strong juices and 

more fragrant. 
The cone does not 

interfere with the 
draft, effects economy and makes the pipe 

easier to clean. 
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scl NTISTS STUDY “AIR BUMPS” 
TO AID AVIATORS 

bumps,” which often play tricks 

ing craft, are receiving careful study 

e hands of weather-bureau experts. 

Ordinarily, the bumps are localized, and 
isoned pilot flies through them with- 

lifficulty. Not long ago, however, the 
ail service between Cleveland and 

York, in both directions, was inter- 

ted by forced landings, necessitated by 
extreme roughness of the air. Two 

had to battle for their lives. Pilot 
‘’s altimeter recorded tremendous 

tuations in altitude through the shift- 
of powerful air currents. He would 

e been thrown from the cockpit but 

the straps that held him in. Experts 
ibe bumpiness of this nature to two 

ises. One is the contrasting tempera- 
res at different altitudes when the air 

heavily loaded with moisture. The con- 
ensation and convection thus brought 

mut, create sudden changes in the 

irmth or coolness of the air and estab- 

h vertical air currents which result in 
A contributory cause is the 

milar effect of mountain ridges. 

1 
~ th 

umpiness. 

TURNTABLE PAVING BREAKER 
SPEEDS STREET WORK 

Ditches six inches to ten feet wide can 

be cut with the aid of a turntable pave- 

ment breaker which has been devised to 
expedite and simplify street work of va- 
rious kinds, Only two men are required 
to operate it and the 

Handy Cabinet for 
Ties. Collars and 
Studs Is Built into the 
Wall to Save Space 

BUILT-IN TIE AND COLLAR RACK 
LATEST SPACE SAVER 

One of the latest developments in avoid 
ing waste space in apartments is a built 
in cabinet for collars and ties. It contains 

racks for keeping the articles in a neat and 

orderly manner, there is a drawer for 

collar buttons and on the door of the case 

is a small mirror. 

SAFETY-BUTTON ELECTRIC IRON 
REDUCES FIRE PERIL 

breaker may be run 
on the street 
] 

while 

ammering up the 

idewalks, a valua- 

le feature, as in 

many cities the 

roadways are being 
widened by 

off the walks. 

slicing 

The 

adjustments for the 

turntable are so ex- 

act that the swing 

of the hammer to 
one side or another 

may be regulated 

To decrease the 

likelihood of fires 

from electric irons, 

a button control has 

added to an 

ron of recent man 

ufacture. As 

as the button is de 

pressed, the current 
remains on, but it is 

been 

long 

shut off as soon as 

the thumb 

the button. 

releases 

The ar 

rangement does not 

interfere in any way 
vithin a fraction of with the normal op 
an inch. 

Concrete Breaker That Turns on a Table for Reaching 
a Wide Radius on Street Jobs eration of the iron. 



. We 

War;»e | - 
the bleeding of ailing persons 

always useful in overcoming a: ‘ 
disease. | 

Under the direction of Dr. A. ( 

Carlson, of the University of Chi 
cago, Dr. Marie Hendricks 
been carrying on minute expe: 

ments with and ult: 

violet rays in a successful effort to 

sunshine 

determine whether overexposur: 
Dr 

In ever) 

would have injurious effects. 

that 

overexposure 

have been applied to animals t] 

Carlson announces 

instance where 

consist of only one cell, that ar 

mal died quickly. The effect si 

ply was the destruction of 
cell. These experiments led 

similar investigations on anim 

of composed many more cel 

and even with humans And 
positive results are but now be 

Rubber Bathing Caps, Extended to Cover the Face, Offer One ing made public. 
Solution to the Problem of Too Much Sunlight . oi i ; ’ At Northwestern universi 

: lose recearchec are Reser acetate By CRAG DALE similar re earche are being carried on 
Dr. W. T. Bovie and Dr. A. C. Ivy, one 

SUNSHINE is life, but it also leads to the leading physiologists of the count: 

, harmful physical effects, despite all Both of them confirm Dr. Carlson's find 
that has been said and written about its ings, and Dr. Ivy goes even a little farthe 

great curative properties. 

On golf course, swimming beach, ten 

nis court and baseball lot, every year much 

harm is done to lovers of outdoor sports 

through sunburn, and in many instances 
the injury is greater in its ultimate effects 
than is the increased muscular power that 

is gained by the exercise. 
Beware of sunburn! 
Naturally has been 

badly sunburned realizes the inconvenient 

pain that follows, but, until very recently, 
it was not definitely known that the burn 

seriously impaired any organs of the body. 

Sunburn was taken as a matter of course, 

anvone who ever 

a necessary part of the tanning process 
that was bound to result from continued 
exposure to outdoor sunlight. And it was 

generally thought that the 
beneficial, So was it once thought that 

pre cess Was 

"cts 
4 JT 

with the theory that sunburn has harmtul 

effect upon the adrenal gland, one ot t! ~ 

most important ductless glands of 
human body. 

The immediate effect of sunburn on 
mans, explains Dr. Carlson, is the injury 

to the deep skin tissue. 

“That injury,” he s nothing le 
than the destruction of the body cells i1 

the area affected by the burn. Immedi 

ately following that destruction, a poison 

is formed in the body, with the result that 

the victim of the sunburn suffers great 
depression, both physical and mental. 

said, ““s 

“The worst kinds of overexposures are 

those that burn the eves. The 
very susceptible to sunburn, especially il 

the sun is reflected 

or 

eves are 

from water, concrete 

sand. The tissue of the outer surface 

of the eve is very thin and the blood lies 



te close to the surface. The ultraviolet 

ily penetrate into the blood, and 
‘ ° : | 4 

en that occurs. there is a chemical 

inge in the blood itself. We do not 

ow the exact nature of that change, but 

e do know that the new or different 

lood compound quickly lowers the blood 

ressure in every case, and produces a 
quite undesirable shock, which, in extreme 

ses, might result in death.” 

Just how the ultraviolet light affects the 

lood is an unsolved puzzle, but Dr. Bovie 
uggests that the effect isa secondary ac- 

on following the destruction of the sur- 

tissue of the skin. Blood, he points 

out, is of the same ruby color as the glass 

! Ce 

ised in the photographer's dark room, to 
hut off all but the red waves while plates 

re being developed. Nature apparently 
has provided man with a flowing sheet of 
liquid ruby glass to protect the interior of 

he body from the penetration of the more 
njurious light waves. But when the skin 

is burned, and the tissue destroyed, the 

Sunlight Is Proving Beneficial in Treatment of Many Diseases, But Must Be Carefi 
to Avoid Harming Both the Patient and the Nurse through Burning 

a serious 

y Reculate 

blood stream must carry oft é te ma 

terial, while furnishing food to build up 

new tissue. It is these impuriti 1 the 

blood stream ome ot v ch vy be ben 

eficial while others are decided rmiul 

that apparently do the damage 

Science has yet to find w tiie vstel 

mav benefit through destruction of some 

of the surface tissue in the process of tat 
ning. The apparent effect is to stimulate 

the system and tone it up ) be 

comes more able to combat disease. One 

of Dr. Bovie’s associates, suffe ng trom 

periodical outbre ks oOo! bi ic] TE 

sisted all efforts to suppre them, wa 
7 
v cured by exposure to Itraviolet final an ultt 

lamp. Within a week the -boils had disap 

peared. The only probable reason lay in 

some change in the blood strea 

toned up his system to attack the 

Overexposure to one of the int 

ficial ultraviolet lights, such as a 

vapor arc in a quartz globe, ho 
thing Describing th 

m which 

infection 

ense arti 

mercury 

wever, 1} 

he ettects, 
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Ultraviolet Lights, under Proper Supervision, Furnish Carefully Regulated Doses of Sunlight, but in Inex- 
perienced Hands They Are So Dangerous Doctors Oppose Their Use 

Dr. Bovie that 

he has been forced to stay 

eral days. “I thought | 

kept wishing I wouid.” 

Says atter such exposure 

in bed for sev- 
—and 
Curi- 

would die 
: : 
he explains. 

ously enough, the sensa tions, even to the 

wish to die, were exactly the same as those 

experienced by an a south- investigator in 

western university who a few 
experimented 

ago years 

with poisonous spiders to 
effect of their bites. In 

each case the poisons apparently had the 
same physical and mental effects on the 

sufferers. 

determine the 

The manner in which the poison that is 

produced from sunburn is eliminated from 
the body is one of the reasons why it is 
so harmful—harmftul even to the point of 

a pronounced anemic condition in the svs- 
tem of one who exercises constantly. Dr. 
Carlson has found that the elimination of 

that poison directly affects the kidneys 
and liver, putting an added burden on those 

organs and perhaps on the spleen. 
Dr. Bovie thinks that 

sunshine or to 

too much ex- 

violet ravs in 
infaney, or in the early years of growth, 
posure to 

may well be expected to dwarf an ind 

vidual. In support of his belief, he cite 

the difference in stature between the n 

tives of the tropics and of the temperate 

He also points out that all known 

pyvgmies are 

zones. 

indicating 

vrenerations of exposure to the sun’s he 

and its ultra, 
“It 1s 

posure to sunlight 

black or bronze. 

iolet 

certain.” he “that ex 

increases pigmentation 

explains 

—tanning or coloring of the skin. It 

should be obvious that the greater and 

longer the exposure. the heavier will be 

the pigmentation, which is nature’s armo1 
against attacks of ultraviolet rays. 

“Too much 

about 

exposure certainly 

a pronounced depression, even in 

brings 

people who live in the temperate zones. 

That probability, has 

much to do with glands in the body that 
affect growth.” 

depression, in all 

It is the naturally increased quantity of 

pigment, or coloring, in the skin of bru- 

nettes that makes them less easily 
burned than blonds. 

sun- 

The pigment itself 

acts as an absorbent of ultraviolet ravs. 
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ane skin blisters,’ comments Dr. 

| ( n, “because of the heat under 

uter laver. It makes the deep 

as it is called in the 

The inability of the 

the outer skin is 

That and noth- 

ore. The burn will have killed the 

skin, of course, and as it is dead, it 

ns to be pushed away by the natural 
That is when 

Part of the dead skin 

yveat or cry,’ 

profession. 

to get through 

causes the blister. 

esses of skin repair. 

peeling begins. 

into the system as poison, and part 
vanishes into the air as scurf. The 

tinder is that which a victim of sun- 

sees as strips of dead skin. 

\s a matter of fact there is very little 
erence between a sunburn and any 
er kind of burn. Both are to be avoided. 
lhe man who starts out to play golt 
he sun tor the first time would do well 

to expose his arms or his neck for 
re than five minutes at a time for sev- 

days,” said Dr. Carlson. 
here are a few people who never tan. 

ey are out of luck so far as being able 
expose their skins is concerned, and I 
nk it would be better for them to take 

exercise in the shade unless they 
ear protective covering.” 

An Ultraviolet Lamp, Which Delivers the Healing Rays 
into the Mouth through a Quartz Tube 

Pumping Both Tires at Once: Pressure Is Read on 
Gauge at Junction of Tubes 

PRESSURE EQUALIZER FOR TIRES 
HELPS REDUCE WEAR 

Automobile tires are inflated to 

exactly the same pressure 
easily 

vith an equal 
izer that has been introduced in England 

This insures safer and easier driving and 

a saving of rubber. Less time is required 

to inflate the tires as two can be blown 

up in about the same time as one. Ait 
supplied to two tires 

there are 

a main 

simultaneously, as 

valve connections to both from 

tube. Pressure 

quickly equalized and when the 
mav thus be 

pump 

used, both are inflated alike \ gauge 

reading is taken from a valve at the point 

where the tubes to each tire join Phe 

pump is operated by a 

LINEN AND SNAKE-SKIN SHOES 
POPULAR AMONG WOMEN 

Some 500 different kinds of materials 

the manufacture of women’s are used in 

shoes. according to an offic 

the industry. 

report ot 

Linens of several varieties, 

satins and woven fabrics ot manv sorts 

are used, while calf. cow, goat, horse, 

snake, lizard and alligator skins are in 

great demand. In Belgium, shoes with 
although 

the all-wooden styles are little seen out- 

side of Holland. 

“7 1 
wooden soles are still popular, 
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Twenty-Foot Bronze Clock That Is Kept Timed Elec- 
trically with Observatory Thirty-Five Miles Away 

EXACT TIME ON SPLIT SECONDS 
TOLD BY HUGE CLOCK 

Correct time, to the fraction of a second, 

for every second of the day, is registered 
on an enormous clock installed on the out- 

side of a Chicago othice building. It is 

electrically connected with the observatory 

of the Elgin National Watch company, 

thirty-five miles away, where time is taken 

directly from the stars The big clock 

thus is kept in perfect unison with the 
most exacting instru- ‘cree 

MECHANICS 

as to whether the clock is running. The 

huge instrument is twenty feet high and 

is valued at $50,000. It is inclosed in 4 

handsome case and weighs eight ton 

UNUSUAL STREET LIGHTS USED 
FOR COVERED SIDEWALKS 

Street lamps of unusual design have been 
installed at 

designed to overcome the problem created 
built over the sidewalks 

throughout the business district to pri 

tect merchandise and pedestrians from t 

Brawley, Calif. They were 

by arcades 

heat and sun. Ordinary lamps would leave 

the sidewalks darkened at night. So 

light was designed, havi1 

a post with two arms, each supporting 
light. One arm extends out over the street 

and the other over the sidewalk. 

special type of 

RAILWAY ON FLUME USES AUTO 
TO HAUL LUMBER 

Double service is obtained from a flum: 

in California that carries water to a power: 
house and is also the “roadbed” for 

railroad used for hauling lumber and 
occasional passenger. The line is cor 
structed on top of the flume and has 

automobile truck for its engine. Because 

of the extremely sharp curves, it 

necessary to limit the wheelbase of the c: 
to fortv-eight inches, and the ordinat 

vheels were replaced by flanged one ( 

to a thirtv-six-inch gauge track. Phe 

speed is limited to ten miles an hour and 
the line is sixteen miles long. 

ments known to science, & 

and marks the longest in- 

stallation of a svnchro- 

nized system of this kind 
in the world. A special 

feature of the dials is that 
the passing of each sec- 

ond is accompanied by 
the flash of a red light. 

Chere are sixty flashes to 
the minute, successive 

lights gleaming one by | 

one around the entire dial 

on each face. The quarter 
minutes are marked by 
the glow of a white light. 

There is thus no question One of the Oddest Railroads in the World; It Is Built on Top of a Flume 
and the Engine Is an Old Motor Truck 

io pT I 

hp 
~~, = 

an a 
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SMOKE SCREEN GUARDS PANAMA FROM AIR ATTACKS 

“~~ 
~, 
oe = 

a 
Spreading a Chemical Fog over the Panama Canal Locks; How the Smoke Screen Appears from the Air, 

Hiding Buildings and Land to Confuse the Flying Sharpshooters 

\lan-made fogs of chemical smoke have 

een devised to protect the locks of the 

from the 

United 

tates photograph shows how the chem 

against attacks 

The accompanying official 
‘anama canal 

service laid down an almost impen 

rable smoke screen during recent ma 
euvers, to demonstrate how a protective 

lanket of fumes could be drawn over the 
ital sections of the canal in case of an 
sault by enemy planes 

POT LETS PLANT ROOTS BREATHE 
AND WILL NOT BREAK 

Far better development of plants is said 
to be attained in a special pot now on the 
market. Instead of clay or similar sub- 

tances usually employed, it is constructed 

of a soil-forming material that is porous, 

vill not break easily, and is intended to 
maintain the correct moisture content. 

he roots will not bind or mat, the danger 

eliminated, and the 
temperature is evenly preserved, as the 

of overw atering is 

pot does not radiate heat so quickly as 
clay, the manufacturers assert. By dip 

ping it in various substances used to stim 
h ulate growth, the best development of the 

plant can be realized. 

RAZOR STROPPER KILLS GERMS 

WITH ANTISEPTIC SOLUTION 

asa lo keep he 

razor! strop in l 

sanitary condition 

an antiseptic solu 

tion 1s applied 

froma little holder 

mounted on the 

within housing 

which the 

| is wound. As the 

strop 

razor passes ovel 

the surface treated 

in this manner, it 

also is exposed to 

the germ-killing substance, to reduce the 

likelihood of infection. 
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LOUD SPEAKERS SPEED UP TRAINS IN SWITCHYARD 

Yard Director at His 
Desk before Telephone 
Transmitters, through 
Which He Issues Or- 
ders by Loud Speaker 
to the Switching 
Crews in the Busy 
Terminal, Saving Time 
and Simplifying Han- 

dling of Trains 

1 Taln dispatchers in the uaion-station 

vards of St. Paul, Minn., have been given 
a mighty voice in a loud-speaker telephone 
installation, whereby orders can be issued 

from an distance 
distinctly heard by the 
the trains are 
jectors, or 

office some and 

switchmen where 

Thirty-two pro- 

away 

moving. 

horns, are placed at strategic 
points along a “bottle-neck” stretch of 
track about half a mile long. The system 
is essentially the same as that used in am- 
plifying public and has been 
found of great aid in handling the more 
than 600 trains that pass through the busy 

addresses 

terminal daily. Before the loud-speake1 

outfit was installed, the yard director had 

to walk ta a window to give his 
> orders 

GAUGE THAT SHOWS ALTITUDE 
REGISTERS SMALL CHANGES 

Differences in elevation as slight as six 
inches are recorded on an 
tended especially for 

altimeter in 

surveyors, 

and others when the use of more elaborate 

instruments is not practical. 

aviators 

Readings are 

indicated on a dial, a hand moving accord- 

ing to the varying air pressure. 
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METAL IS MADE TRANSPARENT 
BY ELECTROPLATING 

e process by which a German scien- 

able to produce various metals in 

so thin they are transparent is one 

ectroplating, it has been revealed. A 
such as salt, is used. 

with graphite or other 

lucting material, the current is applied 

ent base, rock 

coating it 

thin film of metal deposited. The 

e is then removed by dissolving it in 

tel To handle such thin sheets with- 

damage, a heavy metal ring can be 

ced on the base, so that it supports the 
ted film and keeps it taut after the base 

removed. 

PORTABLE OXYGEN OUTFIT AIDS 
TREATMENT OF DISEASE 

Oxygen treatments are given with good 

results, it is claimed, through the use of a 

ortable outfit which can be wheeled to 

e patient's bedside and accurately con- 
rolled. As the oxygen mixture passes to 
hood, covering the patient’s head, it is 

oled by ice, and impurities are removed 
rom the air by sub- means of a chemical 

tance acting as a filter. 

For Beneficial Oxygen Treatments While in Bed; Port- 
able Outfit with Its Tanks, Cooler and Filter 
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Illustrating Size of Huge Statue of Christ the Hand 
in Comparison with Figure of tor the Sculp 

LARGEST STATUE OF CHRIST 
FOR SOUTH AMERICA 

What will be the largest statue 

kind 1 te e ¢ r 

bay k oO cae | e1Tro)o i é Oo é 

the ¢ t, 100 feet hig! It k o 

the Polish sculpt Lando 

tremendous proportiol re € 

the ( ( pan 1 ] oTog | 

+1 nd 

VERTICAL BEAM ON LIGHTSHIP 

TO GUARD RIVER MOUTH 

lo guide vessels into the mouth of the 

Columbia river, a brilliant vertical searc] 

light is planned for a lightship at the en 
trance. It would be of 100.000 candle 

power and visible for fifty miles in cleat 
weather, it is estimated. Che roll and 

pitch of the ship would help attract atte: 
tion to the beacon, and in cloudy weather 

the beam, shining on the clouds and re 

flected by them, could be seen from a great 
The 
| lights on the vessel are visible at 

distance, except in fogs. present 
Sc ircely 

more than five miles 



Navy Diver, with Undersea Electric Light in His Lap, 
Signal to Descend 

By JOHN T. BRADY 

“ A IR is life to a deep-sea diver ordi- 

*®™ narily, and lack of it for five minutes 
usually means death if he is down to any 
considerable depth, 

“But my closest call from too 

much air rather than too little,” said 
Eadie, continuing his story. 
“And only a toehold 

‘blow-up,’ which most | 

came 

Com 

aved me from the 

divers dread 

than any other fate that can befall them 
more 

“So it’s hard for me to decide which is 

the worst feeling a diver can have at the 

[t's terrible to find 

vourself gasping for breath and to realize 
that your supply of oxygen has suddenly 
been cut off either by 

bottom of the ocean. 

the fouling of your 
air line or a freeze-up. 

“But sometimes I think it is even worse 

to feel yourself getting an overdose of air 

when you are helpless to shut it off or let 

it out of your suit, 
danger of the 

for then you are in 

‘chute-the-chutes’ ride to 
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the surface on a bubble of air 

means painful 
death. 

The speaker was 

ner’s mate, U. 

that invarialb 

-and usua 

lil tell you about a bad fix of that kit 

injuries at least 

I got into one time.” 

Thomas Eadie, chief Tu 

S. N., the outstanding hero of t 

attempt to rescue the me 

who were trapped in the sul 
marine “S-4” when she foun 

ered off Provincetown, Ma 

He was the first man to rea: 

the wreck and determine t! 

there were living men in 

and he was recommended f 

medal 

for saving the life 

his comrade “Whitey” Mic! 
els, a feat which Rear Ad 

miral Frank H. Brumby, 

grizzled veteran of the sea 

the congressional 

honor 

described as “the most delib 

cold blooded 

bravery I have ever seen.” 
“This 

gamble with death in a way 
Eadie philosophized, “for 

erate, piece ot 

Awaiting the 

game is a constant 

when you go down you never know what's 
going to happen to you before you come 
up. So every dive is an adventure, and 
there’s a fascination about the work that 
makes one forget its risks and dangers.” 

matter-of-fact 
way, to tell of the most harrowing moment 

Eadie then went on, in his 

of his nineteen years as a diver. He wa 
working on the salvage of the “S-51,” sunk 

off Block island, and had been tunneling 

a hole under the hull to enable the passage 

of a chain from one pontoon to another 
\ welcome signal had come from above 

notifying him that his hovr was up—that is 

the limit of time a navy diver ts allowed 
to work at a depth of 100 feet—and in 

response he had stepped on the decom 
pression stage, as the platform is called 

on which a diver is raised. 
“T was in buoyant spirits at the thought 

of going up,” he smiled, “but suddenly I 
realized that I was getting altogether too 



comfort. 

| better cut down 

the air, | thought, 

ried to open the ex- 

nt Lol 

t ie on my helmet 
operated from the 

de by pressure of the 
valve was 

that had 

But the 

eed with silt 

into it.” 

gain and 

ed 

again he 

ed his chin against the 

but it echanism, was 

uck fast and meanwhile 

uit was rapidly bal- 

ning. Soon it would 

Assisting a Diver from the Pressure Tank 
after Treatment to Prevent the “Bends 
and, at Left, Sailors on Duty at the Tank 
Controls, Slowly Lowering the Air Pressure 

in Its Interior 

dowt1 to the ubbe uit you 

would force a cor] oa bottle 

| \ Ss helple - Ve k ¢ | 

mu scend 1 have 

shot m engt out t¢ Ilik¢ 

1 jumping ft 0 é 
Suritlace ‘ | eTisé T ¢ ] ( 

up starting, I fe about ith m 

legs, hoping mv feet would « ite] 

on sometl ing that ‘ d he 

strong enough to hold me down.” 

Now the great danger of the 

blow-up comes trom the nitrogen 

bubbles that form in the minute 

blood vessels and tissues O1 the 

1 
nave football, and he 

valve in an ef- 

the 

eached for the air-supply 

But he was too late. 

buovancy of a 

fort to close it. 

‘The excess air pressure in my suit sud- 

threw arms out straight from 
so that I couldn’t bend them,” 

“and at the same time the 

in my helmet 

denly my 

my sides 

he explained, 
forced me stronger pressure 

is subjected to ab 

And if a 

body when it 

normal air and water pressure 

diver is not properly decompressed, of 

brought up slowly from a great depth, 

order to allow time for these bubbles to 

illed 

danger ot 

caisson disease, commonly 

the “bends with grave 

permanent injury or death to the 

Such was the horrible prospect that Eadie 

dissipate, 
occur®rs, 

victim 
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Deep-Sea Tractor, a Diving Bell 
on Endless Treads, Invented to 
Enable Salvage Workers to 
Navigate at Will on the Bottom 

of the Ocean 

kicked out 

his feet in a last desperate / 
etfort to save himself. 

“Luck was with me that 

visioned as he 

time,” he went on. “Just 
as I thought | 

for, the |] 

Was done 

brass toe clip on 

one of my boots hap 

pened to catch in the an 
the stage gle of one oft 

rods and that’s all that 

held me from shooting to 

he surface.” 

Chen the distention of 

his rubber suit by more 

air than it could stand 

tore it away from the 

metal breastplate in front 

and with the outrush of 

air from the rent, Eadie 

gave a sigh of relief. He was at least 

safe from the blow-up. But a new danger 

was imminent. His helmet threatened to 

tear away from his suit entirely. 
Deflation of the suit, however, gave him 

the use of his arms just in time to grab 
his helmet as it was leaving his shoulders, 

MECHANICS 

and he was able to 

it in place until he 

finally brought to the 
pretty much 

hausted but still alive 

A group of the cory 
divers 

salvage of the “S-4” 

gathered round Eadie 

the deck of the “Fal 

spoke, and 1 

listened respectfully 

lace, 

working on 

as he 

him, as usual on the 

occasions that he tell 

personal experience 
“Now I'll tell one,” 

nounced chief torpe 

“Whitey” Miche 

Eadie had fini 

man, 

when 

Lowering a Diver to the Record-Breaking Depth of 318 Feet in a New Type 
of Armored Diving Suit, Which Resists the Tremendous Pressure 

“Give me the air every time,” he began, 
“and I'll take my chances on the blow-up. 
now that I’ve survived it once. I've had 
plenty of close calls in my years of diving 
but this last on the ‘S-4,’ when Eadie came 

to my rescue as I was passing out for want 
of sufficient air, owing to a fouled hose 
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as the worst ever. 

o o'clock in the 

ng, I went over 

rail of the ‘Falcon.’ 

as then yawing 

er moorings in the 

ne gale and_ spray 

freezing as it struck 

I expected to 

on the deck of the 

1’ but instead I landed 

he bottom, and found 

1 1 
cieck. 

elf sinking into a bed 
mud. I thought I 

iid walk out of it at 

t, but with step 
ook I sank deeper, un- 

each 

was stuck in the mire 

to my waist. 

Then I telephoned the 

side’ to pull me out 
the mudhole, and later 

learned that it took the 

ombined strength of 

rteen men to iree me, 

Oo vou can how 
idly I was 

Then the cord of my 

l light got 

judge 

stuck, 

ortable { tan- 

led in the descending 

than 

try- 

it after two 

ie, and, rather 

iste more time in 

to release 

three futile efforts, I 

eit it 

hegan groping my 
long the deck in the inky 

Before I had 

how ever, 

where it was and 

way 

lackness. 

one ten feet, 

| discovered that my air 

line had fouled 

omewhere and I signaled 
for help. Shortly after that I must have 

dropped from exhaustion. At any 

the next thing I 
vas that a diver was helping me to my 

feet. It was Eadie, and he had gotten up 
hefore he had recovered from the effects 

of a previous dive to come to my aid. 

“When he found me I was lying, face 
down, with my life line and air hose in 

a tangled mass across my back and pin- 
ning me in that position. After he got me 
on my feet I began to ‘savvy’ that he was 

become 

rate, 

became conscious ot 

trying to free my air line, but I couldn't 

help him much. In fact, I was so weak 

MECHANICS “SI ~ Jt 

— 

— 

wie ee 

Lowered over the Side on a Platform, a Navy Diver Starts Down to the “S-4,” 

to Attach Air Lines in an Unsuccessful Rescue Attempt 

that I couldn't even hold his light 

| don't remember much of what happened 

after that, but evidently I took excess att 

after he had freed me and blew up, to 

they found me floating around on the su 

face. They tell me I was like a cold-stor 

age bird when they got me in the decom 
Later. I learned that I had 

been down nearly three and one-half hours 

and Eadie had been down over two hours 

pression tank. 

in rescuing me.’ 
Eadie then recalled how William Lough 

man got fouled at a depth of 270 feet while 

working on the “F-4" at the bottom ot 
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Honolulu harbor, in November, 1915, and However, improvements in equip: 
how Crilley brought him up from that have decreased hazards to a marked 

depth after four hours of the most peril- gree, and recently a double diving 

ous kind of labor. Crilley also broke the has been proposed so that an enginee 
vorld’s record for deep diving on that accompany the diver, make sketche 
salvage job by going down nearly 300 feet. observations while submerged and 

lighten the diver’s task. The outfit 

“twin” affair with a separate steel 

for each man, but the two are joined 

permit conversation and to prevent 
workers from becoming separated and 

terfering with each other's operati 
Such a rig would be of great service 

believed, in making a submarine su 

or examining a wrecked vessel prepa: 

tory to raising. Often the diver’s inf 
mation is incomplete and, if he is not 

' ' 
le engineering factors ~ 

volved in the task, his reports are 
miliar with t 

to be misleading. With a trained maz 

accompany him, fewer dives would be n 
essary, it is believed, with a conseque 
saving in time, cost and risk. 

Divers play the most dangerous g 
in the world, a game that makes 

roughest athletic sport look like a “pi 

tea” party by comparison, a game tl 
] twists and tortures the body and but 

A French Diver in Full Outfit Ready to Invade the River Seine, and, Below, a Radio Announcer Armed with 
a 1,000-Watt Lamp, About to Descend to Describe the Sea Bottom 



puncturable pneumatic 

hold mixing bowls to the 

table so that both hands 

pers in bottles while trav- 
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eardrums, a game 

only the most cool- 

ed, resourceful men, 

he prime of their 

eth, can play for only 
hour at a stretch. 

NEW INVENTIONS 
WANTED 

ent lawn mowers and 

toreycles, methods of 

ninating street noises, 

1 a way to convert 

ind into energy are 
ong the inventions the 

orld needs, according to 

pamphlet ‘‘What’s 

Vanted,’ recently pub- 

hed by the institute of 

tentees in London. The 
t includes a number of 

tical suggestions to 

pire an inventor's ef- 

ts, such as an un- 

re, a simple clamp to 

be used, a non-leak- 

ng water tap, an attach- 
ent to keep glass stop- 

ling, reinforced handles Preparing the Balloon Observatory for a Flight; the Huge Bag Is More 

for chinaware and a 

eans of keeping pleats in skirts. Among 

radio devices wanted is a speaker that will 

render foreign languages into English. 

PAINT-SPRAY OUTFIT IS RUN 
FROM LAMP SOCKET 

Operated by current from a house-light- 

ing socket, an electric spraving outfit is 

convenient for ap- 

plying paints or 
lacquers or for 
disinfecting inte- 

riors. It is easy to 
clean and operate, 
and can be used 
satisfactorily by 

an amateur. The 
motor is suitable 

for direct or alter- 

nating current. 

Than Ejighty-Six Feet in Diameter 

BALLOON TO SOAR NINE MILES 
FOR AERIAL RESEARCH 

Explorers of the air are to use a huge 

balloon constructed in Berlin for research 

work in the upper altitudes. The huge 
bag is more than eighty-six feet in diam 

eter and has been built to ascend to a 

height of nine miles. 

LOCK HOLDS CAR FROM BACKING 
IF BRAKES FAIL 

Should the automobile start to roll back 

on a hill because of failure of the brakes, 
an automatic lock, installed on the differ- 

ential or transmission, quickly functions, 
halting the car almost instantly. The unit 

is easily installed and is said to greatly pro- 

mote safety in driving while relieving the 

operator of considerable worry. 
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To Help the Airman Paddle to Shore Should He Fall 
in the Sea; Note the Fins for Arms and Feet 

LIFE-SAVING SUIT HAS PADDLES 

TO HELP SAVE VICTIM 

Designed particularly for the use of avi- 
ators making long flights across bodies of 

water, a life-saving suit is fitted with pad- 
dles on the legs and arms so that the 

wearer may push himself along with the 
least possible fatigue. The suit is made 
of rubber, cork and wool and the paddles 
also enable the victim to rest on his back 

in the water 

BREATHING ROCKS KEEP FIRES 
BURNING UNDERGROUND 

In one of the Pennsylvania coal mines, 
a fire has been burning for seventy years. 
Repeated efforts have been made to extin- 
guish it, in order that thousands of tons 

of anthracite, imprisoned by the ‘blaze, 
may be taken out, but, so far, all attempts 

have been in vain. According to Prof. W. 

MECHANICS 

Spencer Hutchinson, of the Massachuset: 
Institute of Technology, one reason w 

subterranean fires of this nature are 
hard to extinguish is that the rocks abs: 
suficient oxygen to keep the blaze goi: 

His opinion is substantiated by tests of t 
gases exhaled from rocks in a deep mi 

during a period of low barometric pri 
sure. Thev were found to contain t] 
same amount of helium as the atmospher 
Sealing the entrance to the mine, mere] 

shuts off the oxygen from the opening 

Enough is obtained through the soil at 
rock above to feed the fire. Deep in t! 

heart of a mine at Butte, Mont., a fire 
smouldering within a concrete chambh: 

which miners constructed around it in 

effort to smother it. This cement “tra 
will eventually conquer the fire, it is be 
lieved, as practically no oxygen can ent 

through the walls. Water is effective 

combating underground fires, but it oft 
fails for the reason that it cannot pen 
rate to the heart of superheated rox 

where the high temperatures are likely 

persist for a long time, because the | 

cannot escape. 

ROLLERS ON AUTO-TRUCK FRONT 
TO PREVENT ACCIDENTS 

Rollers revolving in a direction opposit 

to that in which the wheels are turning 

have been attached to an automobile truck 

in front, to reduce the likelihood of run 

ning over persons. The rolls are intended 
to liit any obstruction out of the path of 

Front Roller Revolves in Direction Opposite to That 
of Wheels to Protect Auto Victim 

danger or catch it on a fender like the 

cowcatcher of a locomotive. 

— 



1 

hound there by a double jet of water 
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PAPER BITS BLOWN FROM HOSE INSULATE HOMES 

a. rr 

tion Cut from Inch-Thick Pa- 
Insulation; a Section in Place 

etween Studding, and the Paper 
Blower and Nozzle in Action; the 
lwo Fine Streams Are Atomized 

Water Glass for Binder 

| Insulating a house 

rainst the entrance of 

and the escape of 
it by spraying old 

Wspapers and maga- 

nes, ground up to con- 
i size, onthe walls, is 

he latest answer to the 
1el-saving problem. The 

of paper, first made 
re and vermin-proof, are 
wnagainst the wall and 

he resulting insulation is a soft, fluffy, 
ollike layer, which can be built up to 

thickness required. Actual installa- 
ns range all the way from a half inch 
the full three and _ five-eighths-inch 

hickness of the studding—depending on 
how much the owner wishes to pay. Be 

( 

iuse of the fluffiness of the coating, it 

ontains billions of air cells, which make 

it, according to laboratory tests at Armour 

lated with the paper preparation, Samuel R. 

nstitute, an exceptionally good insulator. 
] in an analysis of a typical seven-room two- 

tory house, built in Milwaukee and insu 

Lewis, consulting engineer, calculated one 

inch of insulation would cut twenty-tive 

per cent off the fuel bill each season, and 

two inches would save thirty-two per cent 

the insulation being applied to the top 

floor ceiling and sidewalls. In applying 

the paper, which is called “spravo-flake,” 

a portable gasoline motor drives a com 

bined air compressor and dynamo, the one 

furnishing air for the water-glass atom 

izer, and the other current to operate an 
electric blower that forces the paper 
against the wall. The compressed air 1 
piped into a barrel of the water glass, and 
from it the feed line runs to two small 

jets, set on either side of the spraying noz 

zle through which the paper emerges. 
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By ARTHUR CHAPMAN 

WF aa: 

the stage by the great Oom Ali, 

your name in my ear, 

and it will be repeated from 

who hears 

\ benign-looking East Indian, in flow- 

ing robe and white turban, loiters 
, , heater. bendino g 

along 

over here 

there to get wl ispered names. To the 

amazement of the audience, each name is 

yriental on the 

whose face looks out of a 

repeated by another ¢ stage, 
hood SO closely 

rapped that it conceals his ears. 

Back to the last se 

out of ore 

‘ats in the theater, far 

earshot, the ti 

makes his way, and 
linary irbaned 

names and messages 
are repeated without fail by the man on 
the stage. No one in the audience reg- 

isters more genuine surprise than the per- 

sons whose words have been repeated. 

“plant” involved, and 
the my stification is complete. 

The audience is not 
wire, the 

Clearly there is no 

aware that a tiny 
carpet, 

transmitting 
color of the connects a 

supersensitive apparatus in 

70 

Stories the 

the questioner’ turl 

the “mystic” on the st 
Magnified by this dey 

a whisper sounds m« 

plainly in the ears of the man on the sta 

than it does to the one who is bendi1 

heatergoer. 

ehtening of the 

not knowing 

over the t 

audience 

that it 

There is no enl 

which goes ae 

had a 

strument that has proved to be a pote: 
working demonstration of an 

aid to the law in the capture of crimina 

of many sorts. <A suspected murdere 
vhispers a few incriminating words to 

“pal” in their cell; a grafter “pays off” the 
funds of corruption or receives them 

the supposed security of his home or 
office; conspirators gather plot the de 

struction of life and property—and in eac! 
“mechanical ear,” known as the 

telltale 

words and repeats them to stenographers 

incontrovertible 

case the 

detective dictograph, catches the 

who set down the evi- 

dence of guilt. 

Detectives who have qualified as ex- 
perts in the use of the dictograph have 

achieved convictions under circumstances 

so difficult that a Sherlock Holmes in real 

life probably would have confessed him- 
self baffled. 



Telltale Walls 

“Dick planting” is an art in itself. The 

etective dictograph receiver is so small 
it it can almost be concealed in the palm 

iaman’s hand, and consequently it lends 
tself to all sorts of camouflage. It has 

een hidden in hats, umbrellas, and even 

the cuffs of overcoats on racks; in the 
lds of window drapery, in chandeliers 

d desks, waste baskets, sofas, chairs and 
ehind pictures. It has reposed in the 

+ er rT 
Hiei f a vase of flowers; it has been 

own chimneys into fireplaces, in vung d 

ont of which whispered conferences 
ive been held. It has been used fre 

lently in “dummy” telephones, and has 
een successtully hidden in the bare re- 
esses of jail cells. 
The most skillful bit of dictograph 

lanting on record was worked out in the 

ise of a political boss who had to be 
een’ before any money was spent for 

public improvement. Efforts were made 
» trap him, without avail. 

‘The only place where he will talk 

oney is in his bedroom,” was the con- 
tant report. 

This precaution on the part of the boss 

meant that it was going to be difficult to 
get the sort of evidence that would result 

ina conviction. The district attorney had 
called in a noted detective. The first thing 
done was to put the telephone of the boss 

a 
J 

The Dictograph Is a Compact Little Detective That 
as Solved Many Famous Crimes 

out of commission. When he stepped 

across the street to call up the telephone 
company, a man in overalls rushed into 

the residence, saying that he had been sent 
to make the repairs. Access was thus se 
cured to the bedroom and the telephone 
was repaired. Incidentally a dictograph 
was planted in the bedspring, the con 

necting wire being wound about the tele 

phone wire and leading outside the house 
The next problem was to fix up the re 

ceiving end of the dictograph. There wa 
a vacant store across the street. where a 
stenographer listened to all the graft con 
ferences that went on in the boss’ bed 

room. When sufficient evidence had been 

secured, the boss was called betore the dis 

trict attorney. 

“We know that you have taken money,” 
said he. “We have you, all right, but we 

are convinced there are men higher up. 

If we confront you with your own words, 
will you tell us who is behind you?” 

The boss turned green when he read the 

stenographic notes. He made a contes 
sion, implicating several higher-ups, but 
pressure was brought to bear. He repu 

diated the confession and went free. The 
idea was to get the boss again—but how ? 

He was still holding his graft conferences, 

771 
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but this time notin his” vited to talk over a “business proj 

hedroom. tion.” The car was driven to the 

“He won't talk graft skirts of town and pulled up at the « 
except in an automo- in front of a schoolhouse. The chauff 

bile,’ was the report. was temporarily dismissed. ‘The deal 

Faced with the Stenographic Report of Secret Conferences in His Own Bedroom, a Political Boss Confessed ; 
Above, Two Stenographers Taking Down Duplicate Reports 

It looked like a poser, but the answer not completed that day, so it was agreed 
was finally worked out. The boss was in- to talk over the final details on the day 



ey 
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llowing. In the meantime a dictograp 

; planted in the upholstery of the car. 

Once more the trip was made to the 
mnely schoolhouse. The car was halted 

the curb as before, and the chauffeur 

is dismissed for a stroll. But, just be- 

fore he walked away, he picked up a plug 
ttached to a wire which was lying in t 

rass near the gutter. This was plugged 

at the rear of the car, establishing a 
connection with the dictograph. 

The receiving end of the dictograph was 
in the schoolhouse. Stenographers in the 

building took down the details of the con- 

versation between the boss and the sup- 

1 } 
19 

posed contractor, who in reality was a 
detective. After his conviction, the boss’ 

final words were: “I'l! never talk again, 

except ina balloon.” 

“Dick Planting” Is an Art; Even the Waste Basket 
May Hide the Sensitive Little Microphone 

Sale tT } s é ( r é r ¢ 

up bv dictograph ‘ en e1 

alesmen are meeting stiff competition o1 
] : 7 ae Seeing call a ll e road. Big orders are at stake, invo 

P 1 ‘erro ae a: 1 os 
ing thousands Ot do iTs, and ese s mud 

: ee 
not be lost because the opposition put 

ting up a better line of argume1 So 
| } 1 } - 

1 ugha d agent, the mechani eal 

— nted ere T é iles T ks take pl ce 

, 1 
and then the cae red com 1 ms are 

: _ 
icle Sure companies, risking large 

, . 1° 
ul s ot monev on he integ! tv ot cashiet 

and others in responsible positions, often 
, 

use the dictogra ph in the necessary check 

ing up on personal habits. 

Railroad companies, which are besieged 

with all sorts of accident claims, make us« 

of the dictograph on occasi 

the case of a cow, which was killed be 

cause it persisted in trying to find grass 

on the barren right of way of a railroad 

Mr. ¢ Ywner’s bill against the ro ul was st iv- 
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gering. It indicated that the cow was an To this day Mr. Owner does not | 
animal of great value—a wonderful milker, that there was a dictograph concealed }y 

record breaker for butterfat hind a calendar above the claim age 

Mr. Owner is invited into the office of | desk. All he knows is that a stenographe 

the claim agent The farmer and his wife brought in a transcript of his | 

ire cordially received by him, who is a words, which would not look go 

wll, chap used to be a tarm boy himself court, and the damage case was comy 

before he ran away and joined the circus mised with the claim agent for $26.03. 

and then drifted into railroad work. In criminal cases the detective who 

In the middle of a good story, the claim the dictograph always proceeds on 
agent is called out of his office. Mr. and theory that the guilty person will t 
Mrs. Owner are left alone for a matter of freely to someone who is in his confidence 

ten or fifteen minutes. In that time Mr. \ny burden of guilt usually becomes tox 

Owner has jubilantly confided to his wife, heavy to be borne alone. Perhaps a su 
in stage whispers, that the case looks like 

a cinch and they'll be sure to get at least 

a hundred out of that ornery old cow 1p. 

which was good for nothing but hide and 

tallow anyway. 

The Glee of the Farmer and His Wife When They Thought They Were Cheating the Railroad Turned to 
Grief, Because a Dictograph Was Hung behind a Calendar on the Wall 
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cted murderer is followed from place to 
ice by a detective, who, in the role of a 
llow lawbreaker, gradually gains the 

confidence of his man. The detective 
ioasts of crimes he has committed, and, 

poner or later, there comes a time when 

he suspect confides his own guilt to his 

upposed pal. Once more the mechanical 
ear fulfills its mission. 

Life dramas, involving months of ef- 

fort, elaborate stage settings, and the ex- 

penditure of thousands of dollars, revolve 
ibout the detective dictograph. If this 

iny instrument fails at the climax, the 
whole dramatic structure collapses. 

In an eastern city two men were sus- 
pected of the theft of a large amount of 

government bonds. They were put in a 
cell which had been planted with a dicto- 
graph with the idea that they might talk 

over the crime. The men began conversa- 

tion in low tones, but one of them stepped 
Over to a water faucet and got a drink. 

When he came away he left the faucet 

open. The dictograph was planted close 

A Small Compartment in a Desk Can House a Microphone That 
Will Listen In on Every Conference 

to the sink, and the tiny stream of water 

made a noise like the roar of Niagara 

the ears of the operator, making it in po 

ible to hear what the men were saying 

The men were taken to another cell where 

there was no running water. This time 

enough of their conversation was heard 

to establish their euilt. 

In another case a dictograph was planted 
t 

in the desk of a man who was about to 

put through a fraudulent deal. He sus- 
pected a dictograph trap and searched his I | t 

tl ice carefully—even looking through his ol 

desk—without finding the instrument. 

But, unfortunately for the operator, the 
uspected individual was not satisfied with 

the thoroughness of his search. During 

his entire conversation he tapped his desk 
with a pencil, preventing any record. 

Playwrights have joyfully seized upon 
the dictograph as something with which to 

give new “kick” to worn-out dramatic sit- 

uations, and it has figured in many crook 
and mystery plays. But nothing seems to 

equal the real life drama, in which this 
scientific aid to the law makes true the old 

saying that “walls have ears.” 
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POLICE TRICKS THAT SUBDUE UNRULY PRISONERS 

Over-the-Shoulder Throw, 
the Come-Along Arm and 
Hand Grip, a Head 
Twister and Another 
Throw; Samples of 
Strong-Arm Tricks Used 
by Massachusetts 
State Police in Handling 

Prisoners 

Massachusetts have won 

wide recognition for their ability to sub- 

due unruly prisoners, and much of their 

State police 

success is due to their skill in executing 
special Tocks and holds on their adversa- 
ries. Many of these tricks are known 

to other police organizations and some can 
be mastered by the layman, after practice, 
for his own defense. One of the 
effective is known as the 

most 

“come along.” 
It does just what the name suggests, com- 
pels a prisoner to accompany his captor. 
It is an “arm-breaker” hold, obtained by 

grasping the victim around his right arm 

and using the right hand to hold the cul- 
prit by the wrist. If the prisoner strug- 
gles, his arm is likely to be broken at the 

elbow. A head hold is useful in forcing 
a man into a cell. The policeman places 
one of his arms back of the prisoner's 
head, the other, under the jaw. A twist 
will usually subdue the most unruly vic- 
tim. There are two especially efficient 

In one, 
should the policeman be tackled about the 
waist, he locks his around the 

ways of throwing an adversary. 

elbows 
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ers arms and over his head. Then, 

quick upward heave, he throws his 
ant over his back. The reverse hip 

a similar maneuver. The attacker 

own over the policeman’s hip and 
erabbed by the neck. 

GREASE ON TROLLEY WIRES 
HELPS REMOVE ICE 

\verhead wires of electric car lines are 
e to last longer and ice is more easily 

ken from them in winter by keeping 
greased. The experiment was tried 

foronto, Ont., where ice-laden wires 
ved a source of great trouble. It was 

und that the passage of the trolley 
heels readily dislodged the sleet. 3e- 

des reducing arcking, the wear on curves 
lessened about sixty per cent. 

BED ON AUTO RUNNING BOARD 
SIMPLIFIES CAMPING 

\ttached to the running board of the 
automobile without the necessity of bor- 
ing holes or using tools, a bed is carried 
like a luggage container and may be easily 
taken off and used at home at any time 
sa spare bed for a porch or room. It is 

idly constructed with a frame of angle 

ron without crossbars, and with it, is a 
tent canopy for shelter. A dust and water 

root cover protects the bed while on trips 

Bed Folded, Covered by Canopy, and Being Extended; 
It Occupies Little More Space Than the Luggage 

and under it is space for extra clothing 
and other articles. 

Printing Ticket for Passenger and Close View of the 
Printer; It Prepares Tickets as Needed 

TICKET PRINTER FOR RAILROADS 
TO REDUCE EXPENSE 

Almost every railroad has t! ousands of 

dollars tied up in printed tickets, but thi 

investment will no longer be necessary, if 

a printing unit recently introduced 1 

successful. It prepares the tickets as they 

are needed, stamping on them the name 
of destinations, routes and other details 

Clerks are also saved the task of additional 

application of rubber stamps, since the 

printer performs the complete operation 
and does it in little time 

THERMOMETER RUNS CLOCK 

Energy captured hy daily changes in the 

temperature, is utilized to operate a clock 
a Swiss engineer has invented. The mo- 

tive power is essentially a long coiled 

tube filled with glycerine, connected with 

a cylinder into which a piston is fitted. 

When the glycerine is warmed and ex 
pands, it forces the piston out of the cvl- 

inder and lifts the clock weight It is ex- 

pected that this tvpe of instrument will 

be especially suited for outdoor use. 
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by which the combinat 

is set, is illuminated 

phosphorescent substa 

to serve as a constant 

minder to lock the car 

night and to make it e 

to find. The combinat 

is simple to form, and t 
lock can be released 

fastened in a few secot 

GLASS BLACKBOARD 
TO SAVE PUPILS 

EYESTRAIN 

Blackboards of tran 

lucent ground glass, illu 
minated from behind, a: 

proposed by a_ wester 

professor as a substitut 

for the usual opaqu 
Using the Surfacer, and a Close View of the Unit 

Grinder Operated by Compressed Ai: 

SURFACING TOOL FOR CONCRETE 
SAVES HAND LABOR 

Operated by compressed arr, a unit that 
quickly and easily smoothes concrete sur 
faces and removes form marks has been 

introduced to save time and labor. It can 

be used on either green or old material 

\n essential part of the outfit is a ring 
shaped grinding wheel which is rotated 
flat on the surface and is kept from tip 
ping on eage DV means of a flexible joint 

in the wheel head. The tool w eighs but 

thirteen pounds and grinding 
wheels are proy ided for finishing and pol- 

pecial 

uilding stone. ishing monument and 

KEYLESS DASH LOCK FOR AUTOS 
HAS LUMINOUS DIAL 

la = Locking the car 

as simple and 

natural a move- 

ment as turning 

he ignition switch 

with a keyless 
combination lock 

recently intro 

duced. It shuts off 

both the gasoline supply and the ignition 

by a simple turn of the wrist, the exposed 
part being installed on the dash within 
easy reach. The dial, with the numbers 

Showing the Wheel surface, which 
difficult to light so th 

it can be easily seen from all parts of t 
room. A test with a new board showe 
that letters on it were distinctly visibl 

black 

1 

without strain, even when a combinatio: 
of daylight and artificial illumination wa 
used. Erasures were easy and the boar 

could also be employed for the display ot 
stereopticon slides 

MUSICAL DRUM EASILY PLAYED 
WITHOUT USE OF STICKS 

——_ — 

Boys can repro- 
duce the beats of 

an experienced 
drummer, it is said, 

on a drum which | eh: 

is played by a pull- a 

cord mechanism. 

With little practice 

most beats can be 

given accurately. 

LIGHTED BADGES FOR CAPS 
AID MESSENGER BOYS 

Messenger boys in London introduced 
something new in fashions when they ap- 
peared with juminous badges in their caps 

The signs were of the type that reflect the 

light, and the letters “Via Marconi” could 

be seen far away—a considerable improve- 

ment over the former brass badges 

' 
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Preparing to Release a Pilot Balloon on the Ice Cap of Greenland; the Balloons Often Rise to Heights of 
Eight Miles or More before Disappearing from Sight 

linked to the outer world by }. YUR men, 
1 +) e invisible tie of a short-wave radio 

et, have just finished living through the 

er atop the great vet cap that covers 
unexplored Greenland. They risked their 
lives to study the weather of the North 

\tlantic at the spot where it is made, i 
he interest, primarily, of making future 

\tlantic airplane flights safe. 
he cold winds that sweep across the 

ast ice fields of the huge island continent 
ake the fogs and storms that were met 

transatlantic flver, just as they 
had been met for hundreds of years by 

every ship that sailed across the northern 

ocean. When the frigid winds out of 
Greenland meet the warm airs over the 

northern curve of the Gulf stream, bad 

weather follows. 

To chart that weather at its source and 

predict in advance when the ocean lanes 

would be safe and when flying conditions 
would be bad, Prof. William Herbert 

Hobbs, of the University of Michigan, 
has led two expeditions to Greenland in 
the last two years, and last fall he left four 

assistants behind to launch the daily 

hy every 

weather observatory on the inland ice 

cap of the island. 
Greenland, despite the fact that it was 

settled by the Norse Vikings long before 

Leif Ericsson pushed westward to Vin 

land in the year 1000, has remained one 
of the least-known spots on earth. It i 
only three years since Comm. Richard 
Byrd flew forty 

cap and came 

miles inland over the ice 

back to report that, once 

cullies and ice ravines of the 

field 

stretched away as smooth and level as a 

the steep 

seaward slope were passed, the ice 

ballroom floor—a perfect landing field for 

airplanes. 
Because of the unbroken mass of ice, 

the interior is one of the world’s coldest 
Even in mid 
may drop to 

places, if not the coldest. 

summer the thermometer 
thirty below zero, while 

land colder 

north pole. 
Housed atop a mountain at the hea 

of the great Sondre Stromfjord, one of 

the longest and largest fjords in the world, 

the expedition is but little more than 100 
miles from its nearest neighbors at Hol- 

winter Green- 

probably is even than the 
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stenborg, a Danish settlement in south- 

west Greenland. To communicate with 
the Danish governor there, however, dur- 

ing the long winter night, it was necessary 
to send messages by short-wave wireless 
to Prof. Hobbs, who had returned to Ann 
Arbor, Mich., and he would then relay 

them by telegraph to New York, cable 

to Copenhagen, wireless to the Danish 
radio station at Reykjavik, Iceland, or 
Angmagsalik, on the east coast of Green- 

land, and from the latter station they 
would be in turn relayed to the governor 
at Holstenborg. On their long-wave re- 

ceiver, the weather observers could hear 

the final delivery of their messages to the 
town a hundred miles away, days after 
they had started them on the journey of 
thousands of miles. 

To reach their observatory the expedi- 

tion had to follow much the same route, 
sailing from New York for Copenhagen to 

take the Danish government steamer 

which makes summer voyages to the 
Greenland colony. From Copenhagen it 

is a two weeks’ trip to Holstenborg. There 

Prof. Hobbs chartered a little twenty-ton 

motor schooner to transport the supplies, 
building materials, dogs and men down 
the coast. On the way, the party was 
storm-bound in a small inlet for seven 

days by a terrific gale, during which 
small boats full of supplies, which w: 
being towed astern, went adrift and 
only saved at great risk. 

Reaching the head of the fjord in m 
summer, all the building material, supplic 

instruments and other equipment wi 

packed on the backs of the men to the t 
of a mountain, 1,290 feet in height. 

hill top commands the level country 
miles around, and a_ small fresh-wa 
pond, fifty feet below the summit, to 

care of the water supply. 
Because of the terrific winter gales, 

permanent quarters had to be designed 
withstand enormous pressures as well 

cold. A low, rectangular building, wit 
a dome-shaped roof, was erected, banke. 
on the ontside by several feet of sod an 
rocks. Storerooms lined either side, wit 
the living room centered between the: 

for further protection. The living-roo: 
walls were packed with insulating mat: 
rial and lined with water and wind-pro 

canvas. The only light was admitt 
through windows in either end, furnishe 

with two sheets of plate glass and an a 
space between. Owing to the months 
darkness in the winter, provision for da 

light is not important in the far north. 

Before the building was completed, 

This Is the Way the First Few Miles of the Glaciers Look; Back of the Broken Country Is Hundreds of 
Miles of Smooth and Level Ice on Which Airplanes Can Land with Ease 
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Two of the Hobbs Party in 

Their Winter Suits with the 
Long-Wave Radio Receiver; 
the Sod-Banked House Is in 

the Background; Below Is a 
Summer Tent on the Tundra 

‘ , 
thorough test 

f its 

gale gave a 

Complete 

including 

wind-velocity re- 
instruments, were 

htv-one-mile 

construction. weather 

ecording apparatus, baro 

thermometers, 

and other 

aced in operation by mid-July, and dai 

vraphs, 

( rders, 

cents of pilot balloons begun. Owing 
| 

to the height of the mountain 

e interior ice cap, it was often possible 

top above 

follow the flight of the pilot balloons 
for nearlv twentv-five miles, during which 

ev sometimes rose 40,000 feet or more. 

Prof. Hobbs led an expedition inland 

over the glaciers before returning to the 
United States in the fall. The ice cap, in 

from and, 

n the region along the coast, was found 

ummer, is entirely free snow 

so pitted with crevasses and studded with 

hummocks that light hand sleds 
could not be drawn, so supplies had to be 

packed on the men’s backs. The going 
was so rough that only eight miles were 
made in six days. 

The value of Greenland weather infor- 
mation was shown within a few days after 

the permanent camp was started, when the 
eighty-one-mile hurricane swept the 
mountain on July 21. Radio reports two 

days later showed great storms along the 
whole Atlantic With further 

even 

seaboard. 

rw it ms . ¢ i\ pe po ble 1 el 

out radio warnings at least fi eit 

hours before storms strike the ship and 

air lanes over the Atlantic. 

Prot. Hobbs hopes later to 

weather exploring 

of the island 

cap is 1,500 miles in 
Next to 

which Comm. Byrd is planning to explore 

extend the 

survey by the interior 

continent. 

length and hali 

Greenland’s ice 

that 

in width. the antarctic ice cap, 

by airplane, it is the largest and loneliest 

desert in the world—a desert at an average 

elevation of two miles above sea level, and 

without a trace of life. 

It is this ice cap that is the real home 

of the north wind, and not, as many have 
supposed, the frozen seas around the north 
pole, for temperatures there are oiten 
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Temporary Camp on the Inland Ice, with Prof. J. E. Church, Jr., One of the Four Who Wintered in Green 
land, Preparing to Mount the Wind-Velocity Recorder 

higher than over Greenland. Winds are 
produced by air currents of different tem- 
peratures. The tropics form a vast fur- 
nace from which heated air rises, to spread 
north and south, at high altitudes, toward 
the poles. When the warm air reaches 
the Greenland ice, it is sucked down and 
drained off as through a gigantic shaft. 
From the ice itself the cold and heavy air 

spreads out and starts the return over the 
North Atlantic toward the equator, to be 

heated again, completing the circuit. 

Admiral Peary, who made sled journeys 
over portions of the ice cap in 1886, 1892 

and 1895, found that the cold air was con- 
tinually slipping down the great ice dome 

toward the sea, as more hot air was fed 

in from above. Quite independent of 
weather changes forecast by his barom 

eter, he found the wind almost invariably 
blew in the direction of the ice slope. 

The same effect can be produced, ac 
cording to Prof. Hobbs, by a simple ex- 

periment. In a glass goldfish globe he 

placed a copper tank with a dome-shaped 
top, and on the top fixed a lighted cigaret. 
The smoke rose in a straight column above 

the globe so long as the globe was empty, 
but as soon as cold ice water was poured 
in, the downward current of cooling air 

drew it down the slopes of the dor 

When a storm starts eastward from tl 

United States, it will practically blow itse 

out before reaching Europe, because it 
energy has been used up on the long tri 

over the Atlantic. But if it passes sout! 
of Greenland when another storm on th: 

ice cap is in full swing, the energy of the 
latter 1s poured into the eastward-movin 
“low” and transforms it into a disturbance 

whose magnitude, when it reaches Europe 

depends directly on the intensity of the 
Greenland storm 

DOOR IS LOCKED WITHOUT KEY 
TO FOIL BURGLARS 

Doors are made 

secure without 

keys by a seal 
slipped between 

the door and the 
jamb just above 

the catch. A 
curved lip holds it 

firmly in place, 
preventing dis- 

lodging from with- 
out, and the door is kept shut by a sliding 

brace on the seal, held in slots. 

— 
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POPCORN IN RAINBOW COLORS 

HAS BIGGER “POP” 

peorn with greater “pop” in it, and in 
red, black, lavender and 

hues, has been produced by an Iowa 
er. The results have been 

w, white, 

obtained 

areful selection and crossbreeding of 
eties. By mixing stub-rice popcorn 
bantam sweet corn, a kind was ob 

ned with 1,000 kernels to an ear only 
that popped out 

enty to twenty-four sacks to the pound. 

e usual yield is only twelve to fifteen 
cks. Some of the prize varieties have 

een sold for $200 a bushel and as high as 

pound for seed purposes. 

ree inches long, and 

HOLLOW MAGNETS ARE FOUND 
STRONGER THAN SOLID 

Hollow magnets developed abroad are 
onsiderably lighter than the solid type, 

nd the power lasts longer and is greater. 

In a recent test, a hollow magnet, 

ng less than half as much as a solid one, 

fted twice as much. The unit is con- 
tructed of four thin sheets of metal with 

no core at the interior. In the solid type, 

the inner mass ex- 

weigh- 

erts a demagnetiz- 

ing effect on the 
surface, but this 

effect is not found 

in the hollow mag- 

net. A 

ing of material is 

possible with this tvpe—a factor of con- 
iderable importance because relatively ex- 

pensive metals, 

great Ssav- 

such as chromium, tung- 

sten and cobalt, are commonly used to 
increase the attractive power of magnets 

of the ordinary type. 

TOOTH DECAY IS PREVENTED 
WITH RUBBER PICK 

To treat the gums and remove particles 
of food from between the teeth without in 
jury to the tissues surrounding them, a 
rubber-tipped pick has been introduced. 
Che flexible partis so shaped that it reaches 
points that cannot be touched by ordinary 
means and it is also adapted to the appli- 

cation of a mouth wash or other suitable 
preparation to areas that may need treat- 

SE es ES Z i 

Illustrating Use of the Tooth Preserver, and a Close 
View Showing How Rubber Tips Are Adjusted 

ment. A special feature of the unit is that 
the tip may be adjusted to almost any 

angle within the metal holder that serves 

as a handle and also as a case to protect 
the rubber from dirt. After using, the 
pick is easily sterilized and extra tips are 
furnished in sufficient number to last for 
a fair length of time 

METAL SQUIRREL CRACKS NUTS 
WITH LITTLE EFFORT 

Efficient, and 

useful as an 

ornament, a nut- 

cracker has been 

introduced. The 

tail serves as a 

lever to actuate 

the jaws between 
which a _ hard- 

shelled nut can be 

broken with but little exertion on the part 
of the operator. 

also 

Phe cracker is less than 

six inches high and ten inches long. 
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INVENTORS SEEKING TO MAKE SUBMARINES SAFE 

7 

Since the sinking of the submarine 

“S-4." numerous proposals have been in- 
troduced toward making craft of this 

type sater and to afford means whereby 

persons trapped inside them could be 
rescued. Among these are an outfit for 

sending air, food and fresh water to the 
crew in the submarine while establishing 

telephone communication with them and 
a floating apparatus which is to be released 

Upper Left, Float Apparatus to Establish 
Telephone Communication from Sunken Sub 
marines; Right, Section of Steel Tubing to 
Reach Craft, and, Below, Model of Food 

and Water-Supply Tube 

from the sunken ship and carry 

lines to the surface. Another con 

sists of a series of steel sections 

which can be quickly joined to 

gether to make a water-tight tube 

anchored to the sea floor and used 

as a tunnel by which men might 

enter to perform necessary repair work or 
other tasks incidental to the salvage 

MODERN DIVINING RODS HELP 
EXPLORE EARTH’S RICHES 

Secrets of the earth, inaccessible to the 

miner's eve or drill, are now revealed to 
the exploring scientist through the use of 
instruments that have replaced the “magic 

M] 

ria 

man 
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of the unscientific diviners. These 

ire in constant use in the quest of oil 

minerals, telling the mining engineer 
re it is advisable to drill or dig. Rocks 

| other deposits in the earth have been 

nd to have different physical properties 
ch can be detected by suitable appa- 
us at the surface. Masses of light or 
vy materials affect the gravitation of 

earth near by and can be detected with 
pendulum or gravity balance. Many 
ks have different degrees of magneti- 

tion and consequently vary the strength 

| direction of the earth’s magnetic field. 
efined forms of the compass and similar 

truments allow the geologist to measure 
magnetic irregularities and speculate 

son the cause. Small explosions can be 

‘orded on seismographs to determine 
e difference in elasticity of the rocks, 
us giving a clue to mineral deposits. 

MIRROR PINNED INSIDE OF CAR 
LATEST TRAVEL CONVENIENCE 

Fastened to the upholstery on the side 

the closed car’s interior, a mirror may 
e quickly adjusted to any position desired 

and is attached without damage to the 

iterial. It is securely anchored so that 

t does not vibrate unduly and gives a dis- 
tinct image. One used on each side en- 
ables occupants of the back seat to enjoy 

the glasses without leaning over. 

‘rror Attached to 
r Interior, and Close 

Showing the 
Fastener 

MECHANICS 
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Concrete Observatory Shelter for Life Guards at Cali- 
fornia Beach; It Is Equipped with Radio Apparatus 

LIFE GUARDS’ CABIN ON POST 
HAS RADIO CONNECTION 

Life guards at the Santa Monica beach 

in California are snugly housed in a small 
cabin on top of a Itgh concrete post, 
where they can command a wide view 

of the ocean. Besides being sheltered 

from the sun, they also have radio sets 
for communicating with other stations 
along the beach. Powerful searchlights 
protect bathers by night. 

MISSING-KEY BOARD SERVES 
THEATER PATRONS 

Keys found in a Portland, Oreg., theater, 

are hung on a board where patrons can 
see them and claim their property. “Is 

this your kev?” a sign at the top inquires, 
and since the establishment the rack, 
scores of grateful persons have derived 
service from the novel installation. 

of 



Fitting a Red-Hot Rim, Heated to Expand It, over a Locomotive Drivewheel: 
Cooling and Contraction Assure a Tight Fit 

ACK in the days when American in 

dustry was young and untried, a dis- 

couraged jeweler looking about for a bet- 
ter trade, formed a partnership with a 
machinist—and thereby one of the greatest 

locomotive factories in the world was born. 

Matthias Baldwin, the jeweler, and 

David Mason, the toolmaker, didn’t start 

out to make railroad engines, or any other 

kind of engines... Their plans covered 
bookbinders’ machinery and cylinders for 

the calico printers of New [:ngland’s cot- 

ton mills. Their first steam engine, a sta- 

tionary vertical boiler, was born of neces- 
sitv, for they needed a power plant for 

their new factory, and it was easier to in- 
vent one than to buy it. The engine was 

such a success that engine building be- 

came the major activity of the company, 
which soon narrowed down to one man, 
when Mason dropped out. 

From the building of low-pressure, 

786 

small-factory powe 

plants, to a modern 2-10 

locomotive complete wit! 

superheater and booste: 

is a long step, but Bald 

win took it by easy stage 

His first locomotive w 

colt” that 
grew up to be the “iro 
horse” in America, for 

“ 
the original 

was a baby-sized affair 
The proprietor of the 

Philadelphia museu 

dropped in one day t 
tell Baldwin that Phil 

delphians were gettin 

excited over reports oi 
the success of stear 

trains in England. He 

suggested that a minia 

ture train would draw 

crowds to the museum 

and asked Baldwin to 

build the outfit. 

descriptions and crude 

sketches of Stephenson’ 
“Rocket” and other Eng 

lish locomotives to go by, Baldwin turned 
out his first locomotive, and in the last 
week of April, 1831, this first engine t 
bear his name made its trial trip, on a cit 

cular track of pine boards reinforced with 
hoop iron, in the museum building. The 
Lilliputian locomotive drew two small 
wooden cars, providing seats for a total of 

four passengers. 

Anthracite coal and pine knots fur 
nished the fuel, and when the first Bald- 
win steamed along the hoop-iron rails, 

crowds flocked from a large section of the 

Atlantic seaboard to see the marvel. 
Since that time, Baldwin and his suc 

cessors in the company that bears his 
name, have built more than 60,000 full 

sized locomotives, including many of the 

latest marvels of the rails, but none. prob 
ably, will ever be the mechanical rival of 
his first big job, the immediate successor 
of the museum engine. 

With nothing but brief 

. 



A Train of Locomotives, Hauled by Two of Their Number under Steam, Starting across the Country for De- 
livery to a Western Railroad; the Engines Are Destined for Freight Service 

The success of the museum demonstra- 

tion brought an order from the Philadel- 
phia, and Norristown rail- 

road company—a pioneer whose impres- 
Georgetown 

ive name was only slightly shorter than 
its six miles of track—for a steam engine 

to replace the horses that then pulled the 
coaches over the rails. 

\n English locomotive had just been 
imported by another road, and Baldwin 

obtained an opportunity to inspect the 
parts before they were assembled. On 
the strength of that brief inspection, plus 

his previous experience building the small 
model, he turned out “Old Ironsides,” the 

yearling of the future ‘ 

There 
‘iron-horse brigade.” 

practically no tools in 
America suitable for engine building, and 
very few competent workmen. These few 

were blacksmiths, whose training did not 
extend much past the ability to weld an 
inch-square bar. Baldwin bored his first 

cylinders with a tool of his own design— 

a chisel mounted in a block of wood and 
turned by hand. 

were 

Despite the handicaps, a few days before 

Thanksgiving, seven months after the trial 

trip of the museum model, “Old Ironsides” 

took to the rails and did 
miles an hour over the bumpy track of the 
P., G. & N. R. RR She was a four-wheeler, 

capable of pulling a thirty-ton load—a 
weight equal to about three-fourths the 

twentv-eight 

load of a modern average-sized coal car. 

“This.” said Baldwin, as he delivered the 

job to the railroad heads, 

motive.” 

“is our last loco- 

Time, though, healed the scars of wrest- 

ling with that creative problem, and the 
lure of steam soon had him back in the 
fold. Just nine vears later, he established 

a record by exporting the first locomotive 

shipped from the United States. Austria 
was the original purchaser and the export 

business, started then, has since grown to 

enormous proportions, for American loco- 
motives are found all over the world. 

The iron horse has changed remarkably 

since his colt days. The youngster didn’t 
have a cab for the crew, he didn’t have air 

787 
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Loading Locomotives for Shipment to South America; the Engines, with Cabs Boxed, Are Loaded Intact by 
Special Derricks, and After the Hold Is Filled, Others Are Lashed on Deck 

brakes to the train, he didn’t have 
leading trucks or a pilot to put them un- 
der, and didn’t have enough fire box to 
require trailing trucks, as the little wheels 

stop 

that follow the big drivers are called. His 

tender was a wooden box on wheels. He 

didn’t have a bell or a whistle, a sand 

dome, a superheater, a flock of recording 

gauges, or the hundred and one 

gadgets that no locomotive engineer now- 

adays could do without. 

any of 

The early engineer, as he appears in the 
old prints, was a stately figure standing 

out in the open, under—if it was a formal 
occasion—the sheltering brim of a tall and 
impressive beaver-fur top hat and even 
incased in a frock coat. 

Compare that picture with the modern 

engineer, sitting at ease, probably on a 
well-upholstered seat, on the right-hand 
side of the engine cab. In front of and 

around him is a_ multitude of 
levers, knobs, wheels and other devices. 
He even rings the bell nowadays with a 
small steam engine, instead of pulling a 
lanyard, as in the past. 

gauges, 

Within easy reach is the throttle leve: 
from the back head of the 

Just in front of him are two smal 
levers which control the independent and 
train air-brake valves, and at his left side 

the long reverse lever sticks up through 

the floor. On some of the late models, a 

screw or power gear replaces the big re- 
verse lever. The back head of the boiler 

with recording instruments, 
shaded electric light. Steam 

indicate the pressure and 
steam-heat pipe pressure, and the water 

column shows the water level in the boiler. 
An electric pyrometer may be mounted to 
show the temperature of the steam enter- 
ing the cylinders. the brake 
valves are two gauges to tell the condition 
of the air-brake equipment. A host of 
small levers and valves control the water 

injectors, sander valve, bell ringer, whistle, 
headlight generator, stoker, steam to the 

train-heating line, and many other things. 
There is one valve that produces the 

cloud of steam that spurts from the cyl- 
inders just before the engine starts. That 

extending 
boiler. 

is covered 

under a 

gauges boiler 

Close to 
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Father of 60,000 Locomotives; 

Built by Matthias Baldwin, the 
Jeweler Who Founded a Great Lo- 
comotive Works; Despite Its Ap- 
pearance It Gave Good Service for 

“Old Ironsides,”’ the First Engine 

Many Years 

A Passenger Locomo- 

tive of 1886, When 
Smokestacks Shaped 
like Inverted Bells 
Were All the Rage in 
Railroad-Engine Build- 

ing Circles 

Did You Ever See an 
Engine with the Cab 
Worn like a Saddle 
over Its Back? This 

One, as Its Big Driv- 
ers Indicate, Was a 
Fast Passenger Loco- 

motive 

The Last Word in Modern Efficiency; a 2-10-4 
ee Type (Count the Ten Driving Wheels) Built to 

Haul Heavy Coal Trains 
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Giving an Industrial Locomotive a ‘‘Road Test” on a Roller Track; Moving Parts Are Worn In and All 
Tests Made in the Shop by This Clever Arrangement 

is done to blow out any water which may 
have condensed while standing still. An- 

other produces the steam that jets from 
the side of the fire box occasionally. When 
it appears, it shows the enginemen have 

opened the blowout cocks to eject any 
sediment which may have settled at the 
bottom of the fire-box shell—the lowest 
point on the boiler. 

The first locomotives, like “Old Iron- 
sides,” had all their weight on four driv- 
ing wheels, but as their size increased, to 

cope with bigger and heavier trains, the 

four-wheel swivel truck was devised to 
support the front end of the boiler and 
guide the locomotive around curves. As 

additional power was needed more driving 
wheels were added, and to make room for 
them, a single pair of pilot wheels some- 

times replaced the leading truck. 
Higher speeds called for more steam, 

and to produce it, the fire box became 
bigger and bigger, so a pair of trailing 
wheels or a four-wheel trailer truck had to 

be stuck under that end of the locomotive 

to carry the added weight. Soon there 

were so many different kinds of engines, 

each designed for a specific purpose, that 
some way of classifying them became nec- 
essary and the number of wheels was 
taken as the criterion. The result is such 
symbols as “4-6-2” for a Pacific-type pas- 

senger locomotive, or, perhaps, “0-4-0” for 
a switch engine. The figures indicate 
the number of wheels in each group, be- 
ginning at the front of the engine. A 
4-6-2 type has four pilot wheels, six cou- 

pled driving wheels, three on each side, 
and two small wheels under the fire box. 

The presence of a naught indicates there 
are no wheels in that position. - Switch en- 
gines, for example, are often built with- 
out either pilot or trailing wheels such as 
the 0-4-0 and 0-6-0 type, in order to con- 
centrate the greatest possible weight on 
the driving wheels, to give the maximum 
tractive power. The more weight on the 
drivers, the more pressure exerted to keep 

them from slipping when starting. 
Locomotives, by the way, are always 

rated according to tractive power, and not 
horsepower. 

The capacity of the locomotive is really 

limited by its ability to start a train from 
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Rail Giants Require Cranes to Handle Them; This One Is a 2-10-0 Switch Locomotive, as the Concentration 

of Its Weight on Many Small Driving Wheels Indicates 

1 standstill, so drawbar pull or tractive 
power is the standard of measurement. 
rhe pressure, and the and 
stroke of the cylinders, determine it. Once 

up a speed of five to ten 

miles an hour, tractive power drops rap- 

lly, and continues to decline as the speed 

boiler bore 

he train gets 

increases, while the horsepow = keeps on 

increasing until the boiler reaches its limit 

in supplying steam. 
Railroad men have a very convenient 

determining how fast an engine 

will go, known as the formula of diameter- 

wav of 

Roughly, the maximum speed of 
an engine, in miles per hour, is the same 
as the diameter (in inches) of the driving 
wheels in 

speed. 

engines. In other words, a 
freight locomotive with sixty-inch drivers 

will make sixty miles an hour at top speed, 
and a passenger locomotive with seventy- 

two-inch drivewheels can do seventy-two 
miles an hour. 

Weight plays an important part in 
measuring what a locomotive will do, for 

without sufficient weight on the drivers, 

the wheels will slip on the rails and the 

formula of steam pressure, bore and stroke 
measure of tractive 

In designing modern 

rorce ceases to 

] 

as a 
work. 

the engineers plan to have approximately 
four times as much weight on the driving 
wheel needed. A 
Pacific-type passenger engine, to de 
40,000 pounds’ pull at the drawbar, needs 

about 160,000 pounds on the drivers. 

ocomotives, 

s as the tractive power 
: lat velop 

The bigger and better boilers and fire 

boxes of recent vears have ma 

ble to add a third cy) 

mountain-type freight 

extra cylinder is mounted under the 

linders of 

e it possi 

linder to heavy-duty 

locomotives. The 

front 

of the boiler between the two cy i 

the conventional engine, and the front 

axle is forged with a crank, to which the 

piston rod is connected. 
Another 

power of freight engines is the booster, a 

small engine mounted under the 

and supplied with steam from the locomo- 
tive boiler. When a 

started from a standstill, the booster is cut 

device to increase the starting 

tender 

big train is to be 

in and the engineer takes advantage of the 

tender’s weight on its. small-diameter 
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Heavy Steel Plates Are Bent, Drilled and Riveted by Mammoth Machines, in Contrast to the Painstaking 
Hand Labor Which Built Matthias Baldwin’s First Engine Long Ago 

wheels to develop considerably more pull. 

While locomotives are classified accord- 

ing to the number and arrangement of 

their wheels, certain general types have 
acquired a_ special associated in 

with the use to which the first 

of that type were put. 

name 
some way 

Thus a Pacific type 
follows the general lines of long-haul, fast 

passenger engines, 
western 

first developed for the 

ends of the transcontinental 

lhe Mikado 2-8-2 type got its 
name from the fact that the initial order 

was for the Japanese Imperial railways’ 

roads. 

AUTO BRAKE DRUMS REFACED 
WHILE STILL ON CAR 

Without remov- 
ing them from the 
car, the 

drums can be re- 

faced and trued 
with a simple unit 

that is said to 
function to an ac- 
curacy of one- 

thousandth of an inch. It is placed under 
the axle like a jack, the cutting member 

brake 

heavy-freight service. These two, with 

‘the six-wheel switcher class, are the most 
commonly used, but many others have 

been developed for special service. There 
are Mallets, named after the inventor, 
compound Mallets and compound engines 

which 

first use the steam in high-pressure cyl- 

inders and then use it again in low-pres- 

sure cvlinders; 
of the roads, 

in general, meaning locomotives 

big 2-10-4 engines, giants 
and even articulated locomo 

tives, so long that they have to be jointed 
to get around the curves. 

adjusted, and the automobile’s motor is 
used to rotate the brake drum. The 

weight of the car holds the unit rigid so 

that there is little likelihood of chatter. 

REINDEER HERDED BY AIRPLANE 
TO SAVE TIME AND LABOR 

On some of the big arctic stock farms, 
airplanes are being used to herd the rein- 

deer, according to reports. In two hours, 
one man can accomplish as much as seven 
in a much longer time in locating the 

animals and driving them together. 
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MELT ICE FROM RADIO WIRES 

WITH ELECTRIC “TOASTER” 

shooting electric current of high am- 

ige through the antenne of the naval 
o station at Arlington, Va., engineers 
vented the formation of ice on the 

es during the latter part of the winter, 
is saving costly breakages and interrup- 

ns in service. A special switching ap- 

atus, functioning somewhat like an 
ctric toaster, was devised for the 

melt the ice, the antennz 

re disconnected from the transmitter 
| transferred to other connections 

rough which a circuit of 240 amperes 
is passed for ten minutes. The heat 
us generated was sufficient to melt the 

e, and then the wires were switched back 
the transmitter set and service resumed. 
means of special equipment, record 

s kept of the temperature at the ground 
d at the wires overhead so the operators 
ould know when to apply the “toaster.” 

cess. To 

RIDING POLE ON MOTORCYCLE 
LATEST OUTDOOR SPORT 

Pole riding has been introduced as a 
vel recreation by an English motorcy- 
ing club. The pole is attached to a spe- 
al carrier, somewhat like a sidecar, and 
hile one passenger clings to the elevated 

rear end, another sits at the other end to 
eep it from tipping up. The riders at- 

tempt acrobatic stunts while the driver of 

the motorcycle varies the amusement by 
iding over rough roads, and the like. 

Enjoying a Rough 
Cross-Country Ride 

Motorcycle and 
Swaying Pole 
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Machine That Measures the Strength of Hair before 
and after Marcelling 

MARCELLED HAIR IS TESTED 
TO REVEAL STRENGTH 

Does marcelling the hair or exposing it 
to other treatments make it brittle? <A 

sensitive instrument, recently introduced 
by a research engineer, is said to answer 
the question with accuracy. It shows the 
strength and other qualities of the hair 
before and after the process and is also 
adapted to testing delicate wires. 

“COSMETICS” FOR CHEESE 

The art of make-up has been suggested 

for the cheese industry, but contrary to its 
usual function, it is to 

make the cheese look 

older. Chemists of the 

university of Wisconsin, 
seeking a way to prevent 
“slippery-rind” 

condition that often re- 
sults after the product 

has aged for some time, 

have reported that a 
preparation of lampblack, 
mixed into the paraffin 

Fs coating of the cheese, re- 

moves the trouble. The 

outside will have much 

the same appearance as 

though it had aged in the 
usual manner. 

cheese, a 
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Folding Movie Screen for Portable Film Projectors 

Can Be Carried in Own Case 

FOLDING HOME-MOVIE SCREEN 
QUICKLY SET UP 

For the convenience of those who have 

home-movie projectors, a folding screen 
that can be set up or taken down in a few 
seconds, has been devised. It is inclosed 

in a handsome collapsible frame and the 
screen itself is on rollers so that it is in- 

stantly reeled up without the 
crinkling or breaking. The frame 

is rubber-protected, to prevent scratching 
furniture, and the screen stands alone. It 

is furnished in [ 

chance of 

base 

two surfaces, one of a 

MECHANICS 

metallic nature, that is said to reflect the 

maximum amount of light without haze 

and covers the greatest possible angle 

vision, while the other is made of thou 
sands of tiny glass globules imbedded in 

a special composition. This is said to 

eliminate all glare and affords a soft 
pleasing effect. 

MAGIC INSPIRED PRIMITIVE ART 
OF EARLY AMERICANS 

Like the cavemen of Europe, prehistoric 

Americans carved and painted pictures oj 

animals and men to help in working magic 
scholars Mountain declare. sheep and 

other animals, recognized in some of the 
} early American art exhibits, were probab! 

painted in connection with rites designe 

to make the herds of animals increase and 
so insure a plentiful supply of food. Other 
pictures marked the sites of water holes 

and important spots. 
faced, 

Some of the moor 

figures of human being 

scratched on the rocks are dancers in cere 

angular 

monial rites and others appear to be dei 
ties. In Nevada and eastern California 

explorers have found picture puzzles 
angular design and elaborately drawn 

Judging from the fact that they are some 

times found deeply buried beneath old 

mineral deposits, these are extremely an 

cient and their true meanings have, so fat 

not been interpreted. 

CHEMICAL IN CLOTHES HANGER 
HELPS PREVENT MOTHS 

Besides affording space for thirty to 

forty hangers, a garment rack now on the 
market holds 
moth balls or 

other chemicals 

in solid form to 
protect the fab- 

rics. A compart- 
ment in [ 

the rods 
the balls from 
getting lost and 

the fumes escape 
through open- / / 
ings. The hanger \ / / 

is adjustable to 

different lengths and may be attached with 

ordinary wood screws. 

MOTHBALLS 

one ot 

keeps 



“Arewing (Precious 
2 SONS 

precious  Perhasete stones that are 

more perfect even than nature can 
ake them, and finally producing a gem 

that will be entirely new, is the task that 
George Everett Marsh, chemist by night 

ind packer by day, has set himself and 
Menzel and Frank E. 

Already he has wrested from 
nature the secret of rubies and sapphires 
hich he makes. with a brilliance and clear- 

ness that vie with nature’s best effort. 
And his dream gem! On that they are 

it work. He thinks that it will be 
two-colored with a beautiful, fiery yellow 

center which slowly changes to ruby-red 
round a circular border. He almost has 
t now, but there still are some chemical 

nd physical obstacles that must be over- 
come before he can offer it to the world. 

These gems are not imitations, but are 

“grown” from the very substances nature 
uses to create her own rubies and sap- 

phires, and these substances are made into 
one crystalline mass, called a “boule,” per- 
haps weighing as much as 100 carats. 
Chere are only two gems which Mr. Marsh 
does not make. He can make the dia- 

mond, but at such high cost that the natu- 
ral jewel is cheaper. 

is associates, E. 

Challis. 

“It would take approximately 2,500 tons 

of iron to make one carat of diamond,” 
explained Mr..Marsh. “You readily can 

How the Jewels Look as They 
Come from the Fire, and Rack 
Containing Ruby and Sapphire 
“Boules” Uncut and Unpolished ; 
in the Background Is a Con- 
tainer of Solution from Which 

the Jewels Are Prepared 

see how impracticable 
such a process would be. 

Why, it would be almost 

impossible to provide fa- 

melt the iron, 
even if the item of cost were overlooked. 

Such diamonds as 

cilities to 

have been produced 
have been almost microscopic in size and 

of no commercial value.” 
The other 

the emerald. 

gem which is not made is 

It is easy enough to obtain 

the raw materials for emeralds, but the ele- 
ment which contains the green coloring 

for the crystal invariably turns red under 
the heat necessary to fuse the substances. 
Any other color element that might be 
used—so far as is now known—would not 
have a close enough kinship to the basic 

emerald crystal to join with it. 
The success Mr. Marsh has had in mak- 

ing synthetic stones is largely the result 

of his application to a hobby. He had 
received a scientific education at Massa- 

chusetts Institute of Technology, and even 
then had begun to turn his attention to the 

possibilities of creating gems. Shortly after 

he left career as a chemist 
seemed doomed through the fact that a 

friend influenced him to join the office staff 

of one of the packers in Chicago. 

college, his 

Imme- 

diate financial returns were more tempt- 
ing, and Mr. Marsh, temporarily, put 

chemistry out of his mind. 
But not for long. The search for the 

unknown was too great a lure to be ig- 

nored, and he set up a complete laboratory 
in the basement of his home. For twenty- 

one vears he has worked in that 
tory at night. Three years ago he finally 

conquered the ruby and the sapphire, and 

labora- 

795 
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now they have become regular commer- 

cial jewels which may be had in almost 

any jewelry store in the country. 
To begin with, Mr. from 

crystallized 
Marsh knew 

that 

alumina is the white sapphire of nature. 
his chemistry lessons, 

As early as 1837 small crystals of white 
sapphire had been produced synthetically, 

but the problem of getting gems of ade- 

size and of the quate color desired has 
just been solved by this enthusiastic chaser 
of jewel rainbows. : 

It had that the blue of 

the sapphire was caused by the presence 
of cobalt oxide. 

been assumed 

Nobody had ever found 

cobalt in a sapphire, but since cobalt oxide 

was used to give the blue color to glasses, 

enamels and glazes, its presence in the 

vem was taken for granted. Yet every 

synthetic sapphire was marred by an 
After 

ie blue sapphire was 
unnatural cloudiness. 

of patient effort, tl 

eight years 

successfully analyzed and not a trace of 
Che color was due to 

small percentage 

form of 

cobalt was found. 

the presence of a 
of ferric 

very 

oxide and a titanium. 

That was the real birth of the syntheti 
sapphire so far as its chemistry was co: 
cerned. The physical aspects of its crea 
tion offered no less handicap to its cor 

mercial production than had the chemic 
In his nights of research, Mr. Mar 

finally worked out the process and the a; 

paratus, in which his own ingenuity played 
so great a part, and in which so commo: 

a thing as an ordinary telegraph ticker j 
unexpectedly vital. The equipment cor 
sists of a high-temperature flame produce 
by ordinary gas and oxygen, directed vei 

tically downward onto a small rod 

aluminum oxide which is used as a ped 
estal-on which to grow the stone. T] 
pedestal is mounted on a movable r 
which permits quiet and perfect cont: 
of the tip of the pedestal in relation to t] 

flame. The blowpipe is so constructed a 

to give an absolutely symmetrical fla: 
and the pedestal is at all times in the ay 
of the flame. 

In the oxygen tube of the blowpipe 

there is a cone-shaped chamber whi 

contains the materials, in fine powder, th 

Close View of the Uncut Jewels Contrasted with Set and Unset Sapphires and Rubies, Which Were Grown in 
the Basement Laboratory from Chemicals 
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be fused into the crystal 
ay 

phire or of ruby. This 
is constantly and rapidly 

d by the use of a motor- 

telegraph ticker which 

against the upper side of 
ne. In that manner the 

free flow of the powder to 
sper spot on the pedestal is 

tely assured. 

conserve the heat, Mr. 

1 invented a_ cylindrical 

of alumina, insulated with 
tos. He now has decided to 

on the asbestos because of 
hrinkage under the terrific 
2,050 degrees centigrade— 

lich it is subjected. A small 

Mr. Marsh Preparing Chemical Mixture and at the 
Furnace; He Is _ Inspecting the Flame through a 

Shielded Telescope 

hour, according to the gem and its color. 

The raw materials for both sapphire 

and ruby are alumina and the oxides 
ferric for sapphires and chromic for rubies 
—which must be of the highest possible 
purity. The mixture of the raw materials 
must be absolutely uniform Ruby ma 

terial is prepared by dissolving alum of 
the highest purity in distilled water, add 

ing a quantity of chrome alum to provide 

the chromic. oxide The amount of 

chrome alum to be added depends entirely 

upon the depth of the color desired. Every 

color and shade has its own chemical com 

position and its own characteristic set of 

internal strains under crystallization 

he imperfection in natural crystals may 
in one side of the shield enables the be caused by specks of foreign material or 

perator to watch and control the growth cloudy spots. Small crystals of other ma- 

it 

t the crystal. terials may appear, or the natural gem 
In the beginning of the creation of a may have cavities or canals containing gas 

jewel, the molten powder is permitted to and water, or bands or zones of color. 
become a part of the pedestal for the first Most of these imperfections frequently 
few moments of its growth. Thenasmall are so small that they can be seen only 

round particle of crystal is developed and under the microscope; nevertheless they 
gradually widened out. As the crystal goto establish the fact that natural stones 

grows, vertically, the rod or pedestal is rarely are flawless. Synthetic stones as 
lowered. The speed of growth is rather made in the basement laboratory have 

slow, being about three to ten carats an none of those defects. 
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resold in the United States. 
fashion of today, which de 
colorful jewelry to match { 
nine gowns, has made a great 
mand for 
Mr. Marsh 
future 

synthetic gems. 
desires to 

not to manufactur 

so much as to the creation oi 

other gem—one which nature 

dey ote 

time, 

far as known, has overlooked 

FOUNT PROLONGS LIFE 
OF TYPEWRITER 

RIBBONS 

An ink fount for reinking 

writer ribbons, while in use 

will 

ribbon as mucl 

besides making ur 

inked work possib! 

throughout that period, is bei: 

marketed by a Chicago manuf 

which, it is claimed, 

the life of a 

extet 

twelve times, 

formly 

turer. Two of the founts are 

tached to the machine, one 

either side, the ribbon feedi: 

through them before passing u 

der the type bars. Only the lower 
half of the ribbon is inked, tl 

James Basset, 
Making Diamonds from Coal; Intense Pressure Is 

Effect Crystallization 

Mr. Marsh says: 

emist can surpass nature work- 

ing in her Burma (India) 

turns out the 

pigeon-blood rubies. 

Concerning his work, 

Che cl 

laboratory, 

where she highly prized 
worth $2,000 a carat, 

or her darker rubies with a purple tinge 
that she makes in her Siam laboratory. 
lhe production of the golden-rose sap- 

phire—an exceedingly beautiful and rare 
vem found almost nowhere except in the 
possession of the maharajahs of India— 

would remain 
world at large had it 

magic of chemistry. 

“It gives one pause to think that a fifty 
to 100-carat ruby or sapphire crystal now 

the 

the 

unknown to 

not 

forever 

been for 

can be cut into a gem after a few hours of 
growing—a which took 

eons of time to produce.” 
Mr: Marsh is not particularly interested 

inthe commercial exploitation of the jewels 

erowing nature 

he makes. Every crystal produced from his 
furnace is sent abroad to be cut and then 

Henry Miller 

French Scientist, Who Has Developed Process for 
Employed to 

pigment spreading upward, 
that it is evenly distribute 

through the upper section, whic 

isinuse. After a thousand letter 
have been written, it is claimed the la 
will be of exactly the same color densit 
as the first. Designs suitable for all type 

of standard typewriters are to be produce 

SLIP CUP ON UMBRELLA GRIP 
HOLDS RIBS TOGETHER 

In place of the 

familiar tie flap to 
hold the ribs of an 

umbrella togethe: 

when it is closed, 

a slip cup which is 

part of the handle 
grip has been in- 

t It slides 

down over.the tips 

of the ribs which 

fit in a slot on the 

The unit is made of attractive ma- 

terial and is decorated to match the rest 

of the grip. 

H oduced. 

cup. 
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sAFETY PROMISES 
GREAT FUTURE 
FOR FLYING 

ition today is as 

is any other form 

lern transportation, 
the current report 

he Daniel Guggen- 

fund for the promo- 

of aeronautics. Ac- 
ng to Harry F. Gug- 

eim, president of the 
. the airplane of the 

ire will be safe even 

er adverse conditions. 
1927, the British im- 

airways carried 
(00 passengers over 

¥).000 miles without a 

hap. In 1842, eight 

English railroads carried 
508 passengers 3,562,- 

miles, but with a 

“2 A 2 oe aT a = 
. = 

nad dh h 
yi amt we 

Erss 

- 

imber of mishaps and 
talities. Up to the 

t of February this year, planes of the 
itional Air Transport had flown more 
in 1,500,000 miles in this country with 

fatality and no injuries. Prizes 
taling $150,000 have been offered by _ 
1rore 

but one 

safer aircraft. 

HUMIDIFIER WITHOUT A MOTOR 
SAVES ELECTRIC CURRENT 

For keeping ci- 

gars or other mer- 

chandise moist, an 

electric flasher hu- 
midifier, now on 

the market, is op- 

erated without a 
motor, reducing 

the initial cost and 
the expense of up- 
keep. A_ special 

bulb is screwed into the holder basin 

around a wick that avsorbs water from 

a container below. As the bulb flashes 

on, the heat causes a more rapid evapora- 
tion of the water and spreading of the 
moisture. It is necessary to operate the 
humidifier only two or three hours a day 

to keep the stock in good condition. 

Building a Subway in Berlin; 
of Steel and Concrete After Channel Is Excavated 

the Tunnel Sides and Top Are Constructed 

SUBWAY BUILT IN DEEP DITCH 

TO SAVE TUNNELING 

Instead of boring a tunnel to construct 

engineers in Berlin first 

erected the forms 

a subway, 
vated deep channel, 
for the inclosure and then filled in around 
the tube. This method is considered prac- 
tical when no great depth is necessary and 
when the character of th 

exca- 

e ground permits 

easy digging. 

LICENSE-PLATE SNAP FASTENER 
ELIMINATES BOLTS 

Instead of 
plate 

be securely 
in place 
spring snap fas- 

teners made of 
strong wire. They 

are easily con- 
nected, given a 
quarter turn to 

tighten them, and 
remain firmly in 
position. An en- 

amel prevents 
them from rusting. 

automobile li- 
screws, it may 

attaching the 

with bolts or 

fixed 

with 

cense 
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LOUD SPEAKER THROWS VOICE 
MILE IN THE AIR 

Commuters ferrying across the Hudson 
river to New York recently were startled 
when a giant voice, speaking clearly and 
distinctly, asked a mysterious and uniden- 
tified Mr Schwartz if he could hear the 
speaker plainly and followed the question 

with a booming “Ha! ha! ha!” that rattled 
panes on the distant New 

The giant speaker, with a 

mile range, was atop the Bell building in 
New York, and R. W. King, the expert in 

charge of the demonstration, stood at a 

telephone on the ' 
shore, a mile away. Each 

the window 

Jersey shore. 

Jersey 

time he spoke, the elec- 

tric traversed the 

bottom by 

and were delivered to the 

speaker on the roof. The 
voice, amplified to a giant 

tone, came winging back 

through the air, seconds 

later—slowed down to 

the speed of sound so the 

effect much 

echo. The speaker units 
themselves are unusual, 

for the diaphragms are of 
very light aluminum, 

around which is wound a 
coil of thin aluminum 

waves 

river cable 

was like an 

Loud Speaker with Nine Units and a 
One-Mile Range Is Heard Clearly across 

the Hudson 

LHX Stlp. 
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wire, finer than thread. 
The current pa 
through the 

the sheet 

aluminum owing to the 

fact that the thin coil lies 

in close proximity to the 
iron pole pieces of the 

field magnets. The in- 
strument is designed pr 

marily for public-addr¢ 
systems, and the like 

River 

coil 

vibrates 

BALLOONS IN WING 
OF AIRPLANE TO 
KEEP IT AFLOAT 

Successful experiment 
with small inflated ba 
attached to the lov 

wing of land planes, { 
the purpose of keepi: 

them afloat if forced to descend on wate: 

have been carried out at the air station 
North island, San Diego, Calif. The ba 
loons, which are not large enough to inte 

fere seriously with the speed of the plane 

are built onto the lower 
side of the fuselage and provide enoug 

keep the airplane 
Experiments are also being mace 

with another type of float bag, carried 
the cockpit in a deflated condition, a1 
filled from a high-pressure gas cylinder i 

emergency by simply opening the connect 
ing valve. It has the advantage of offe: 
ing no resistance in flight 

wing on eithe! 

buoyancy to above 

water, 

Small Balloons Built into Lower Wing of a Navy Biplane, to Keep the Ship 
Afioat in Event It Is Forced to Descend on Sea 



to keep the stock in good condition. 
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Not many years ago, neon and argon, 

») gases found tn the air, were unknown, 

ut today they are of increasing impor- 
illumination. Adver- 

ing signs and other units are being made 

filled 

these gases. 

tance in electrical 

large numbers of glass tubing 

ith neon or a mixture of 

When electric current of high voltage is 

between conductors 

nds of the tube, a brilliant glow is pro 
luced. 

| assed at opposite 

‘he neon alone gives a reddish 
ight, neon and argon together with mer- 

cury produce blue. The light has great 

log-penetrating powers, it is a “cold light,” 
and only a fraction of the current is need- 
ed for a compared with that 
burned by a bulb unit of equal size. So 
brilliant is the neon light that it is plainly 

visible in bright sunshine when ordinary 

electric lamps are hard to distinguish. 
There is promise that this form of illumi- 

sign as 

nation may be adapted to home use with 

an outfit that can be operated on ordinary 

them trom rusting. | 
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COLD LIGHT FROM RARE GASES RIVALS THE SUN 

Left, Admitting Gas into the 
Tube; Above, Bending Tubing 
into Form of a Letter, and a 

Finished Word Assembly 

house-current voltage. 

Alternating current only 

is employed and, at pres- 

ent, the installation of 

transformers, at every 

few feet of tubing, is 
generally necessary to 
“step up” the 110 or 220 

volts to the much higher 

voltages needed. A cu 

rious feature of the installation is that, it 

the sign has been properly 
1 1 

tne gas Wt 

constructed, 

ast for an indefinite period. 

[he making of a sign of this type re- 
skill. One of the most im- 

portant steps is to obtain as complete a 
vacuum as possible in the tubing. The 

pumped out after the 
required shape and the 

air is tubing has 

been bent to the 

conductors installed. When the air is ex 

hausted, the gas is let i I let in, whereupon the 

tube is cut off and sealed. 

NEEDLE TO MEND STOCKINGS 
KNITS UP RUNS 

Fashioned like units em 

ployed in 

needle for mending runs is easily used and 

the knitting 

weaving stockings, a special 

effectively conceals tl e damaged area 

No additional thread is necessary as the 

strands of the stocking supply suthcient 
material for the mending. 
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Window Pane Transformed into a Picture Gallery; 
Sketches on the Glass Hide Soiled Surface 

PICTURES PAINTED ON WINDOWS 
TO SAVE WASHING 

Members of an art colony in Boston 
have solved the question of keeping some 
of their windows attractive. Instead of 

having to wash the glass constantly, they 
merely use a paint brush now and then, 
for the panes are covered with decorative 
designs of wide variety and color. The 
plan is especially well suited for windows 

that are not greatly needed to admit light, 
and even painting the glass does not shut 

out all the illumination, as there are open 
spaces in the designs. 

COAL IS TESTED WITH X-RAYS 
TO REVEAL BEST GRADES 

X-rays have been applied in France to 

the testing of coal for purity in order to 
determine for what purpose the various 
grades are most suitable, an important 
matter in several industries, as, for exam- 
ple, coke production, briquette making and 
the like. There are two methods, one of 

which can be used to test lumps up to five 
to six inches in thickness as well as 
coal in powder form, while the other ap 

plies particularly to the latter. The first 
is based on the fact that the rays pene- 

trate the carbon more readily thar 
common impurities so that the foreign sub- 

stances leave darker shadows in the X 
picture. The other method serves to 
termine the ash content of the 
and takes advantage of the fact that ¢ 
are made electrical conductors when 
rays are passed through them. Int: 
duced into a gas-filled tube, connecté 
with a source of electrical current, tl 
coal specimen offers an additional resi 
ance varying with its purity, and the pa 
ing current is measured by a suitable a: 

meter. In both cases, a standard of che: 
ically pure carbon is used for comparis 

CHURCH TO SPLIT LANDSLIDES 
PROTECTS VILLAGE 

In a Swiss village where landslides 

not uncommon, the back of the chur 
lias been constructed as a V-shaped wedy: 
to split an avalanche that might com: 

against it. The walls are of unusu 

strength and thickness. Another effective 
means of guarding towns from landslide 
is to build strong stone walls on the moun 
tain sides to interrupt the earth and sno 
masses. Flat shelves scooped out of the 

steep declines, also are efficient in halting 
a slide. In‘ many instances the roofs of 
the houses are built at the same angle a 
the hill behind them so that an avalanche 

will pass over them. 

ek 
oF 
sh 

With Its Back to the Hills to Hold Landslides in 
Check; Swiss Church That Protects Village 
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: By DONALD A. LAIRD 
ychological Laboratory of Colgate University) 

tee: eve is able to distinguish about 

4),000 if used properly. But 

people have difficulty even in match- 
two reds. 

colors, 

large mid-western printing concern 

uld have saved several thousand dollars 

. single job last vear if they had used 

| ichine recently invented at the Massa- 

Institute of Technology for 

tching colors with scientific accuracy. 
setts 

y tg 5 

But the machine had not been in- 

ented at the time, and they matched — 
ors by the unaided eve. An order for 

reat quantities of calendars had been 

ced by a company with the specific de- 
ind that their trade-mark be reproduced 

the exact under which it was 
egistered in Washington, and they refused 

accept the shipment. 

1 - 
coiors 

The color looked 

ht in the printers’ plant, but it was ob- 

usly not right when examined in day- 

the customer. 
\nvone is apt to 

they 

ht by 

make the same mis- 

may be as costly in the 
ng run as the printers’ error. 
kes, and 

Never do 
e see colors correctly unless we follow 
rtain simple precautions ; 
unterfeiters 

that is why 
snared. They 

engraving of the 
purious bills they are going to print, but 

he color will almost trap them. 
rays are especially useful in 

letecting the spurious bills by altering 

their entire color scheme in comparison 
ith the genuine bill. 

are easily 
ay make a perfect 

alwavs 

Ultraviolet 

Everyone knows that colors appear dif- 

lerent under various kinds of light. Yel- 

low, for example, is invisible and appears 
black unless there are some yellow rays 
in the light that falls upon it. Along the 

north shore of Chicago is a new theater 

| HowYourkyes looldeuz 

7 t 

His Prey, It Is When the Hawk Sweeps Down on 
Motion and Not Color That Attracts Him, For His 

Eye Is Most Sensitive to Movement 

designed aiter the Spanish manner to the 

last detail. When the lights are on 

resplendent with red 
designs. 

it is 

and vellow painted 

When the pictures are being 
shown, the eve can see just red and black 

designs; the vellow fades away the instant 
the lights are down. Why? When the 

pictures are being projected only a few 
red exit lights are burning in the audi- 

torium. There are scarcely any yellow 

rays in these lights, so the yellow paint is 

invisible, that is, the vellow looks black, 
while the red stands out more brilliantly. 
We have all had experience of this na- 

ture. I remember a friend who was very 
conservative and wore only 

suits. A few years ago when 
blue serge 

there was a 

ie <) 03 
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Science Has 
Producing the Special Light That Makes Colors Appear 

as They Will in Actual Daylight 

Solved the Color-Matching Problem by 

vogue of purple-colored suits for men. 

he bought one, thinking all the time it was 
blue serge. His eves were perfect, but in 

the light in the the material had 
looked like the conservative serge he had 

wanted. 

store 

As soon as he wore the suit out 

of doors, the real color was apparent. 

You or I might have taken the suiting 
to the front of the store and examined 
its color in daylight that came in the street 

door, to find the real color. As stores have 
become gigantic organizations, however, 

there is not enough outside light to make 

this possible. 

a substitute. 

In one department store there are hun- 
dreds of small bronze electric fixtures on 

the counters. 

But science has provided 

These look like desk lamps. 

but have been especially engineered with 
a color filter placed below the electric bulb 

to give colors the appearance they have in 

the daylight. 

This is as far as a store can go in as- 

suring that we will see the colors correctly, 

MECHANICS 

but unless we know how to use our eves 

we are still likely to make some ludicroy 

and possibly costly, mistakes. 

There is contrast, for example. If we 
have been looking at a green 

then turn our eves to a red, the red 
look redder. 

color al 

Or, in case we have the re 
and green side by side, both colors will | 
intensified, the green will be greener, t! 

red will be redder. This is why a red- 

about her 

A blue hat 

on the contrary, will tone down the red 

sensitive 

hair should avoid green hats. 

headed girl who is 

ness by this contrast phenomenon. 
This illustrates two other precautions 1 

follow in gauging colors, whether in pet 

sonal 
paints. 

clothes, or tempering, or mixing 

One is that for three or four mi: 
utes before judging a color, the eye should 

not look at color. A 

is the best to look at to prepare the ey: 

for a correct estimate. The other precau 
tion is that no other colors should be in 

the range of the eve while we are trying 
to judge a sample color. 

medium gra 
> 

any 

Looking at 

large piece of gray felt or blotting paper 
prepares the eve for a correct match, and 
is also the best material on which to place 

the colors being matched. Any other co 
ored paper is likely to be disastrous. 

Only the central part of the eye, directly 

back of the pupil, is sensitive to colo 

When we look “out of the corner” of our 
colors, but we de 

The precaution that 
follows from this is to look squarely at the 

1 

eve, we Cannot sense 

tect motions better. 

color to make sure that the eve focuse 

its image on the central part of the retina 
It has long been known that the Greeks 

used to paint their marble statues to give 

better They used to paint 
This was to add to the illu 

effects. also 

their temples. 
sion. Objects look larger when they are 

red. The large woman, accordingly, 
should not wear great amounts of thi 

= 
Close the Left Eye, Fix the Right Eye on the Black Dot, Move the Page Slowly Away, and, About a Foot 

from the Face, the Automobile Will Disappear, Being Focused on the Eye's Blind Spot 
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3ut a package in 

vill look larger than 

lv is. In early morn- 

ind late evening the 

looks larger than at 

this is partly be- 
e it is predominat- 
red at these periods 

ol, 
iy 

he day. 
he red sun also looks 

er than at noon when 

vellow. Red is known 

an “advancing color,’ Two Gears in Exactly the Same Shade of Gray, Yet the Background Makes 
: “ee the One on Black Lighter, Apparently 

it is, red objects ap- 

ir closer than they really are. Blue ob- Summer slip covers for furniture, or 

ts, on the contrary, appear farther than summer drapes, should be of blue hues to 

ey actually are: blue isa “retiring color.” make the house more livable in the hot 

\ small room or hallway should not be months. A red rug, in contrast, will add 
iinted red or green. These colors, the to the comfort of a home in winter by 
ed especially, give an appearance of the making it appear warmer. A general rule 

ills coming toward the eee is to use reds in rooms 

e and make the place | with a northern exposure, 
ok smaller than it ts. 

slue walls will appear to 

blue and green in those 

facing south. I know of 

ld several square feet of one man who adds a blue 
loor space in a hallway by electric bulb to his fixtures 
he illusion they create of 

ringing the walls farther 

rom the eye. 

in summer, while in winter 

its place is taken by a red 
bulb. Some theaters make 

similar changes. Another interesting con- 

trast between red and Blue is also a more 

reen is that a room deco 

ited in red appears 
soothing color than red, 

which is known as an ex 

irmer than one of green citing color. In hospitals 
blue. Of course, the LL __ ____J you will find very little use 

thermometer does not Clip This, Mount It on a Sheet of 
White Paper, Stare at It While You 

made of red colors except 

hange because of the Slowly Count Twenty-Five; Then to mark exits. slue or 

‘lor, but it seems SO to us. song Cherinege in Whith = green is a good color fora 

he reason for this pecu- Original Black Lines Appear Either studv or bedroom 

iar deception is not eT In the language ot color 

known, but the deception itself is worthy rose is an inviting color which suggests 

consideration. health, beauty and affection. Yellow 1s 

i cheerful color and sug- 

gests happiness Purple 

is a roval color, sugges 

tive of luxury, dignity 

and mystery 

The study of color is 

being applied daily to fur 

nish more soothing and 

efficient office interiors 

better light in factories 

and hospital operating 

rooms, and the wide 

range of new tints in 
The Sky at the Left Appears Broader and Deeper Than the One at the Right; lac et ee 

the Same Illusion Applies to a Hall Finished with Blue Walls acquers for autos. 
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UNDERSEA WONDERLAND IS REVEALED BY CAMERA 

Further marvels of the deep have been 

1 by William [ 

tropical research of the New York Zoolog- 

ical society, 

discovere¢ Beebe, director of 

who explored a 

submarine wonderland off Haiti, telephon- 

recently 

ing his observations to his secretary in a 

rowboat, and making notes with a pencil 

on small walked 

He wore only a swim- 
sheets of zinc while he 

among coral reefs. 

ming suit 

With 

to take motion pictures of the weird world 
about. him. 

and a helmet. 

a steel-inclosed camera he was able 

special diving 

He descended, on one occa- 
sion, to a depth of sixty feet with his sim- 
ple equipment, and averaged two or three 
hours a day below water for a period of 

How Explorer Beebe Looked 
While Taking Movies under the 
Sea; Making a Note on Sheet 

of Zinc, and a Batfish 

four months. It is ea 

to dive in this mannet 

Mr. Beebe declares. The 

sensation of wetness 1 

not pronounced, he 
as the diver is wet 

Walking is not 

Among the in 

things he ob 

says, 

all over. 

difficult. 

teresting 

served were strange fis] 

that could change thet 

colors swiftly, sponge 
that weighed hundreds of pounds, batfish 

with fins like human hands to help them 
floor of the | walk about the ocean, an 

other species equipped with lights on long 
tentacles to guide them through the sub 

marine darkness. 

“FORTUNE TELLER” FOR AIRMEN 
REVEALS FLYING FITNESS 

Careful examination of candidates for 
the army air corps is necessary, for train- 
ing the men is a costly process and, if a 

man is physically or mentally unfit to be- 
come an aviator, the instruction is wasted. 
To help whether will determine they 
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PACU UCTS LOT AULODS 

ECHANICS 807 

eed or fail, use is made of an 

nious testing outfit, a “for- 

teller” that is said to have 

iled qualifications with great 
racy. The subject sits in a 
like that of the average plane. 

ps a control stick and watches 
issortment of electric bulbs on 

voard in front of him. When 
of the red lamps glows, the 

ndidate is supposed to shift the 
as rapidly as possible to an- 

her position. The time he takes 
complete the maneuver is ex- 
ly registered, and other 

hts appear, he is required to 
ike other movements with the 

ick. At the end of the test, a 
rraphic record of his performance 

afforded the examiners who can 
with accuracy if the 

ubject possesses the innate “air 

as 

udge fair 

ense” and responsiveness to 

changing conditions so necessary 

At the flying school at 

Tex., the apparatus has re- 
ceived a thorough trial. the 

outfit revealed as probable “flying failures” 

ere allowed to take the course, but in 
practically every case, they did not make 

in flying. 

Brownsville, 

Men whom 

vod in the actual operation of a plane. 

Bridge-Score Card with Top Surface Cut Away, to Show Magnet 
That Governs the Arrow 

AUTOMATIC BRIDGE-SCORE CARD 
ELIMINATES FIGURING 

Both the trick and honor 
automatically computed for bridge players 

scores are 

on an indicator that saves calculating in 

the usual w It 

sists of a folded card with 

] 1 

av. con 

the key on the inner sur 
face. This is simply a 
round disk marked ac 

cording to the tricks and 

honors scored It 1 

turned until the prope: 
division is opposite an at 

row, then the outer leat 

is folded down over the 

disk. A magnet in the 
leat bearing the key 

sends an indicator around 

to a place on the outer 

table opposite the right 

score for anv suit. The 

device also has a score 

card on the inside and 

rules of the game on the 
back. The card may be 

used repeatedly, as pencil 

markings on its waxed 

As Lights Show on Board, Candidate Responds with Movements of the Con 
trols Similar to Those in an Airplane 

surface can be wiped off 

with a damp cloth 
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HISTORIC SEVILLE TO SEE TWO WORLDS UNITE 
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IN SPAIN’S “IBERIAN-AMERICAN” EXPOSITION 

= 

Spain Will Get Together Again 
with Her Lost Colonies of the New 
World Next October, When the 
Iberian-American Exposition Opens 
in Historic Seville; the Event Is 
Expected to Draw Thousands of 
Visitors from Both North and 
South America to View the Ex- 
hibits and See the Famous Build- 
ings of the Ancient Spanish City; 
on the Left Is the Patio of 
Oranges, with the Cathedral and 

Giralda Tower, the Latter One of 
the Most. Beautiful Buildings of 
Moorish Spain; the Cathedral Is 
Built on the Site of the Ancient 

Moslem Mosque; Above, the Pal- 
ace of Ancient Art of the Exposi- 

tion, and, Below, the Plaza 

a eee 
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Illuminated Club Helps Paris Policemen Direct Traffic 
at Night; It Has Red and White Bulbs 

POLICE CARRY LIGHTED CLUBS 
TO DIRECT TRAFFIC 

To assist in directing traffic at night, 

Paris policemen are carrying lighted clubs 

somewhat like the illuminated baton of an 

orchestra leader. They are equipped with 

a red and a white bulb, both supplied with 

current from batteries attached to the po- 

liceman’s belt. A switch exposes either of 

the lights desired. 

AIR VENTS IN MILK-CAN TOP 
HELP PREVENT SOURING 

Small openings in the sides of the neck 
of a milk can, now on the market, permit 

the outside air to 

pass over the con- 

tents and also al- 

low the natural 

heat of the milk 

to escape. Che 

holes are so small 

that dirt is not 

likely to blow in, 

and the openings 

can be closed sim- 

ply by twisting the lid. The vents also 

expedite the drying of the can when it has 
been set aside after steaming. 

MECHANICS 

WAR WAGED ON FISH PIRATES 
TO PROTECT SALMON 

Pirate ships have disappeared from 

seas, but along the Columbia river 
off the coast of Alaska, a type of f: 

booter is busy, seeking the silver sal 
instead of the volden treasure of ¢ 

Like his predecessor, he operates 

stealth and cunning, finding the 

hours of the night best suited to his pu 

poses. His craft is usually black in col 

long, low and rakish, and he carefully pa 
his equipment with rubber to prevent 
making unnecessary noises. To com 
the fish pirate, the authorities are usi: 
power and steam tugs, equipped with n 
chine guns, range finders and poweri 
searchlights. Convicted offenders are fin 
from $100 to $500. 

CLAMP TO HOLD AUTO LOGBOOK 
FITS ON DASHBOARD 

For keeping a record of the milea, 
made, when tires and oil were change 
and other data, a convenient auto logb 

is fastened to a clamp attached to the da 
The holder is so adjusted that it can | 
swung back out of the w ay when the bo 

is not in use or may be taken off altogeth: 
simply by releas- 
ing a thumbscrew. 

The book is espe 

cially handy for 

entering data in 

case of an acci- 

dent, as it is with- 

in easy reach and 
is not likely to be 

come lost. The 

clamp may also be 

employed to hold 
maps and other papers which must b 
consulted during a journey. 

OIL FROM GRAPE-SEED WASTE 
USED IN MAKING PAINT 

Adapted to almost all kinds of paints, 
varnishes, linoleums and for illuminating 
purposes, a cheap oil is extracted from 

grape-seed waste by a process developed 

in Italv. The average yield is said to ex 

ceed thirteen quarts to each thirty-three 
pounds. Seeds of the black grapes give 

more than those of the white varieties. 

— ” 
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SHIPS OF SKY AND SEA MEET IN LANDING TEST 
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Composite Photograph Showing How the 

For the first time in history, a dirigible 
s landed on the deck of a sea vessel re- 

ntly when the “Los 
oored to the 

Angeles” was 

the navy’s huge 

rplane carrier, during a test off Newport, 
R. I. Men charge of both craft were 
equired to exercise the greatest care and 

“Saratoga,” 

THOUGHT A CHEMICAL PROCESS 
NERVE TESTS INDICATE 

Proof that thinking is a chemical process 

expected to come from experiments per- 
ormed by Dr. Ralph Waldo Gerard, of 
he University of Chicago. He has dem 
nstrated, for the first time, that nerve 

mpulses result from an oxidation process, 
iccompanied by the production of heat. 
His findings, it is believed, will help to 

clear up a controversy which has been 
song On among scientists as to the na- 

ture of nervous impulses. One school 

is held that it is a physical reaction, the 
other, that it is an oxidation process. Dr. 
(serard tested the living nerves of frogs 
y subjecting them to 280 electric shocks 

er second. By means of a sensitive 
easuring apparatus, he found that the 
sage of one impulse through one fiber 

produced one-millionth of one-millionth 

heat unit. Measurement of the oxy- 
cen consumed and the carbon dioxide 
thrown off proved that these quantities 

corresponded to the heat produced. The 
conclusion was that the nerve gets its 
energy from the burning foodstuffs. So 
delicate is the process, however, that the 

energy used in a nerve to produce a single 
twitch of a muscle of the same weight, is 

“Los Angeles’ and the 
Test for the Airship While Both Craft Were in Motion 

“Saratoga” Met in Successful Landing 

skill in accomplishing the feat, but it was 

done without mishap and indicates that 
the airplane carrier will have value not 
only as a traveling landing field for planes 

but may be used to service dirigibles and 
transfer passengers at sea. The two crait 
met while both were in motion. 

5,000 times less than the energy developed 
in the muscle. Ina frog's leg, the muscle 

gives off one million times as much energy 

as the nerve which stimulates it. rhe 

nerve acts as a “fuse.” each section set 

ting off the next until the last 
the muscle. Dr. 

“explodes” 

Gerard found that the 

nerves contain enough oxygen to remain 

sensitive for hours of continuous stimu 

lation without receiving a new supply of 

gas, but that this is slowly replenished 
from the blood after each impulse. 

RUBBER POCKET FOR BATHERS 
KEEPS ARTICLES DRY 

Necessary articles, such as matches and 
handkerchieis, may be carried whi 
ming in a rubber 

le swim 

pocket recently in- 

troduced for the 

bathing costume. 

It has a specially 

designed lock to 
foil thieves and is 
said to be entirely 
water-tight. It is 

made in various 

stvles and colors 

jij’ 

ip ) Ny will? 
to match the pop- 

ular types of suits. 
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FIGHTING MONSTERS OF FISHERMEN’S PARADISE 

The Last Act—Ex 
tracting the Hook from 

a Giant Swordfish 

| Below, the Jaws of the 
Mako Shark, One of 
the Gamest of Fish 

Mi: 

A Fair Day’s Catch in New Zea ‘\ 
land, Where Zane Grey and Other | 
Famous Anglers Go for Ocean 
Sport; These Three Swordfish 
Were Taken on Rod and Line, 

and Not by Harpooning 

il ew 

—_ 

The Bay of Plenty 
and Bay of Islands, 
on the Northern Coast 
of New Zealand, 
Abound in Fighting 

Fish; in the Latter 
Bay, Zane Grey Took 
a 1,000-Pound Sword- 

fish, the Largest Ever 
Caught by Rod and 
Line; at the Right Is 
the Final Chapter in ‘ 

Such a Capture 

-— 



AUGES MEASURE 
SUN’S HEAT FOR 
WEATHER DATA 

though the sun 
93 000.000 miles 

able 

with 

scientists 

nate its 

id of special instru- 

are 

heat 

its. Two of these, in- 

Dr. Charles G. 

secretary of the 
Institution. 

Andrew 

L. B. Ald- 

institution’s 
sent to 

observa- 

ted by 

bot. 

thsonian 

made by 

ramer and 

of the 

taff, have 

e Australian 

ry at the new capital 
of Canberra. They 

re similar to those used 

in 

been 

other observatories 

arious parts of the world 
nd are being used to de- 

termine the relation be- 

POPULAR MECHANICS 

een solar radiation and 

One is a pyrhe- 
which 

eather. Where Wooden 

ometer measures 

the heat received from the sun at the sur- 

of the earth. A sunbeam is admitted 

rough the tiny aperture and, as the heat 
absorbed by a small blackened disk, the 

effect of the rays is recorded on a special 

hermometer. The other instrument a 

pyranometer which measures the intensity 

ice 

is 

{f brightness of the 

or any part of it, 
the area around 

he sun. By deter- 
ining the bright- 

ess Of the sky, it 
possible to gauge 

i¢ transparency of 

the atmosphere. 
Vith this unit, 

eadings that form- 

erly took three 

ours to obtain can 

be made in about 

ten minutes. 

of 

will 

@Our Bureau 
Information 

answer all questions 

regarding 

in this magazine. 

Courtesy Smithsonian articles i 

ing Instrument t 

Beams Did the Work of Steel; 
Handled Trusses Weighing Ten Tons Each 

lor erted at rig 
At the Right, Dr. Abbot with His Assistant, 

Huge Traveling Crane That 

BIG TRAVELING CRANE OF WOOD 

LIFTS HEAVY TRUSSES 

To swing the ten-ton trusses of a Ger 
man church into place, engineers con 
structed an enormous traveling crane of 

wood instead of steel. It had a span of 

re that 114 reet 

ind is over nine 

tv-eight feet high 

I iy mbers, fas 

tened together with 

teel pegs were en 

Jloved and consid 

erable engineering 

kill had to be e 

erted in construct 

ne the crane, te al 

ow tor tl right 

amount of bending 

under the le aVY 

eights liftec and 

wind stresses, and 

to place the timber 

oO that strain 

would not be e 

Inspect ‘ +] | 

Measure Sun’s Heat 0 e ihe 



Each Necktie Is Kept 

Plain Sight and Hang 
Flat in This Convenier 
Wall Rack for Twent 

or More 

Combination Brushes \ 

and Rinser for Wash- 
ing Dishes Lightens This Un- 
pleasant Task; There Is a Steel- 

Wool Scrubber for Sticky Plates; 
the Water Is Forced with Con- 

siderable Speed through Knife- 
like Openings in Nozzle for Ef- 

fective Cleaning and Rinsing 

Urn That Burns Wood 
~_ Alcohol to Purge Air of 

a Smoke; Perfume May 
Also Be Sprinkled on the 

Wick, if Desired 

Aluminum Kettle Has Flat Top for Warming 

Plates or Other Articles; at Right, a Timesaving 
and Lasting Memorandum Roll for the Wall 

| 



China Bread Toaster for 

the Table Is More Deco- 
rative and Will Not Tar- 
nish; Metal Parts Are of 
Stainless Steel and It Is 
Easy to Clean with a 

Damp Cloth 

——s Sees Seeeeweei tS set aowt wiih Oo 24001 

Sanitary Double Bag 
for Soiled Clothing 
Saves Confusion as 

Well as Steps 

Lifting Rack for the Alu- 
minum Roaster Makes It 

Easy to Remove the Con 
tents and Reduces the 
Danger of Dropping the 

Meat or Other Articles 

Below at Left, Spool Rack 
Attachable to Almost Any 
Workbasket Saves Time 

and Prevents Loss 
of Materials 

For a Candle Halo around the Birthday Cake or 
Other Decoration, a Loop of Holders Mounted 

Wire Is Quickly Adjusted 

a — | 
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ALL COMFORTS OF HOME IN AUTO TOURISTS’ CAMP 

| - 

| ” “€. % ' db +— ° girs o> 

Comfortable Quarters for Automobile Tourists in San Antonio, Tex.: the Building Consists of a Number 
Individual Apartments, Furnished with Most of the Conveniences of a Luxurious Hotel 

cold run- 

almost all 

and 

and 
the conveniences of an up-to-date home 

Electric lights, VAS hot 

refrigeration ning water 

1 
are provided for travelers in an automo 
bile tourist camp at San Antonio, Tex. It 
consists of a 

each an indivi 

equipment, so tl 

series of small apartments 

ual unit and with its own 
| at families may have full 

privacy. Linen, kitchen utensils and other 
articles are supplied and all at a moderate 

considerably 

month 

cost The 

bv the week or 

rates are cheaper 

COMPASS AND BELT LATCH ADD 

TO AIR SAFETY 

type ot 

“card” is the outer surface of a 

A new 

which the 

airplane compass, in 

sphere, and a new form of safety belt latch 
that eliminates the danger of fumbling for 

the fastenings, when forced to leave the 

plane by parachute in an emergency, are 
two of the latest aids to flying. The new 

compass has less tendency to be deflected 

by the pitching and spinning of a plane. 
and gives a more accurate reading in any 
position. The spherical card is floated 
within a hollow ball, eliminating the usual 

gimbals, and because of the construction 

of the instrument, it can be mounted flu 

with the instrument board, instead of p1 
jecting from it. 
also acts as a magnifving lens, greatly é1 

The bull’s-eve glass fro 

larging the figures and making the instr 

ment easier to read. The safety belt, i: 

: stead of a buckle 

has a post with 
hole through 1 

The post project 

through any one 

of a series of eve 

lets, and a cottet 

pin, attached to a 

short lanyard, 

which in turn i 
fastened to the belt, passes through the 
hole. To unfasten the belt it is only nec 

essary to grasp and pull the lanyard. 

METAL SOUND POST FOR VIOLIN 
IMPROVES TONE 

Marked improvement in the tone of a 
violin is said to be attained by the intro 
duction of an aluminum sound post in 
stalled between the top and back. It 
strengthens the body of the instrument 

besides increasing the beauty of the sound. 

* 
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X-RAYS DISTINGUISH 

“CULTURE” PEARLS 

FROM GENUINE 

means of X-ray 

natural pearls can 

tinguished from the 

ire” varieties. This 
kind is usually 

by placing a spher- 
under the article 

- ee ie 
or the oyster ana al- 

the mollusk to 

the shell sub- 

e around it, result- 

the pearl. The X- 

otograp 1 reveals I 

pherical center 

is not present in 

pearl formed wholly 
tural methods. The 
re variety is not to 

nfused with the arti- 

| pearl, which usually 

ly a bead of some 

with a 

n made from es 

pearl, a_ fish- 

Acid tests 

ot this kind or the 

coated prep- 

nce of 

e product. reveal the na- 

coating may be 

ed off with a knife 

DOUBLE-DECKED RAILWAY CAR 

SPEEDS AUTO SHIPMENTS 

» facilitate the shipment of 

Africa, a double-decked 

car has been introduced. It holds 

rs securely in place to prevent dam- 

automo 

in South 

fe and Rapid Delivery of Motor Cars in South Africa 
Is Afforded with Double-Decked Railway Units 

ve while en route, is easily loaded and 
inloaded and reduces the train length. 

MECHANICS 817 

ee 
Skating on Chemical Substance Which Is Said to Be as Slippery as Ice; It 

Is Poured on a Wood Base and Is Soon Ready for Use 

“HOT ICE” FOR SKATING RINKS 
TO KEEP YOU WARM 

“Hot ice” has been invented recen 

yy a Berlin, Germany, chem or use on 
the floor of skating rinks. The ice looks 

like hoarfrost, and has a elting point 

many degrees above the temperature at 

which ordinary ice melts. ~The invent 

claims that, exerci ing on this e, skate 

will feel quite wv m even the re ea 

ing scanty clothing, or a bathing suit \ 

new skating rink at Breslau \ e the 

first floor to be made of this material It 

is poured onto the wood where ( ’ 

8) sets ha d n I nute 

DRAWING MAP OF THE STARS 
TAKES FORTY YEARS 

\fter forty vears of patien ork, as- 
tronomers at the Oxtord and Greenwich 

observatories have about completed a 

huge map of the heaven ° More tl an 

15,000,000 stars were photographed and 

30.000 charts were prepared, which are 

to be assembled and printed Nineteen 

observatories in various parts of the 
7 7 

worid co operated. 
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ORNATE LAMPS FOR BOULEVARD 
TO GIVE STRONG LIGHT 

For More Artistic Street Lamps; Ornate Lights for 
Los Angeles Boulevard Give Brilliant Glow 

Highly decorative electric lamps have 
been adopted for a boulevard in Los An- 

geles as part of a plan to improve the ap- 
pearance of the city. Besides being the 

most ornate yet installed there, they are 

among the largest and will make it one 

of the best lighted in the city. 

PULVERIZED-COAL LOCOMOTIVE 
SAVES LABOR 

An interesting new type of steam loco- 
motive, burning pulverized coal, is be- 
ing tested in Germany. Outwardly, it re- 
sembles a standard locomotive but for 

the striking design of the tender, which 
is entirely inclosed and, in the place of 

a coal bunker, has a boiler-shaped, hori- 

zontal tank carrying the powdered fuel. 
By the operation of a few valves, fuel is 
conveyed by an ingenious attachment 

from the tender into the fire box, in order 
there to be burnt without any residue or 
smoke. Any low-grade fuel, such as coal 
dust and refuse, rough lignite or peat, can 

be employed for the pulverized-coal loco- 

motive, resulting in a twofold profit, the 
simplifying of the operation and leaving 
the high-grade lump coal free for ot] 
purposes. The use of pulverized 

also does away with any risk of ignit 
by the projection of sparks. 

AIRPORTS OVER RAILWAY YARDS 
TO STIMULATE AVIATION 

Construction of platforms over railr 
vards for the use of airplanes in landi 
and taking off, is being considered by s: 
of the lines entering New York. Accord 

ing to aviation experts, the idea is entir: 

practical, since it has been demonstrat 
that planes can be handled safely wit! 

small landing areas, the success of t 

battleship airplane carrier being 

largely to that fact. It is also plann: 
to erect a landing “field” on top of one 
the modern skyscrapers in New York 

CAB DRIVERS CALLED BY RADIO 

FOR HOTEL GUESTS 

Guests at a Chicago hotel are not ai 

noyed by the whistling of the doorm 
for taxicabs, as a loud-speaking telephon 
system, utilizing radio apparatus, has be: 
installed. From his post, the attendant 

calls out the name of the person wl 
wants his chauffeur, or signals for a cal 

and the voice is broadcast from lou i 

speakers at the cab stand. 

} 
| 

| 

| 

} 
= ged . oe | 

L J 
Summoning a Cab from Hotel Lobby by Radio Tele- 

phone; Loud Speaker Is Installed near Stand 
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Fasy TYickswis 
DS i beer a piece of string 

All string tricks start 

iv. Take a piece oO! 

Tie a single over 

knot in it as shown 

e picture. Tie another 

in it as shown below. 

n twine the end B 

uch both knots. Now, 

u will pull gently on 
ends, the knots will 

ically disappear. Magi 
call it the “Dissolv- 

Knot.” Besides being 

int bit of mysticism, it 
he best of a dozen an- 

O ers to that archaic riddle: 

hen is a knot not a 

lake a piece of string 

the two ends together 

make a loop. Ask a 

tator to hold a _ pencil 

in his hand, and 

The Dissolving Knots, a Magician’s 

| Trick That Anyone Can Perform by 
Tying the Knots as Shown in the 

Diagram at the Left 
the tring over the 

of the pencil i shown 

loop the string ove 

left hand. Grasp th 

¢ at the point A, an 
it once over your lett 

.l to form Fig. 6. Take 

the double string at the point B, and drop 
it over the end of the pencil There! 

The trick is finished. Bvy pulling the string 

at the point C, Fig. 4. the loop will oblig 

ingly slip away from the pencil. That one 
might be said to answer the question: 

\When is a loop not a loop 
Ho s this? 

The performer takes a piece of string 

He ties several knots on it and se: it in 

an envelope. On several slips ot papet 
the performer writes various numbet 

called out by the audience \ pectatort 

selects one of these, and the remaining 

slips are burned—this in order to prevent 
any deception The spectator then un 

folds his slip, and finds written on 1 the 

number 4. The envelope is unsealed and 

the string taken out. On 1t nd tour 
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When Is a Loop Not a 
Loop? One of the Mys- 
tifying Effects That Is | 
Easy When You Know 
How to Manipulate the | 
String and the Pencil 

peewee, UES Bern 8 eer eas aa 

MECHANICS 

since there “ain’t noth- 
in’ else but 4's.” 

burning the remai: 
slips you destroy sol 

very telltale evide: 

The next one 

called the “Slave B 

gle.” 
Take a piece 

string. Have a spe 

tator tie your wt 
with the 

end to 

leaving about twent 

inches of 

string 

each wrist 

string | 

tween your hands. T! 
next step is to exhil 

the Slave 

which may be any ri! 

large enough to 

over your hand. P: 
it out for examinatio: 
Explain to the au 
ence that the stunt 

to get the bangle o1 

the string without uw 
tving the wrists. Ait 
receiving the ring ba 

you walk to the 

end of the 

When you return, t! 

Bangle 

TOO! 

ring is daintily hat 
ing on the string, a! 

your must | 
untied before the Sla 
Bangle can be re 

wrists 

moved. 

J The explanation « 

_/ this one is simplicit 

knots—the exact number as was written 
on the slip selected by the spectator! 

That’s what you would call a good trick. 
And it’s dead easy. Take a piece of string 

On the string tie four knots. Seal the 
string in an envelope. Sit down several 

feet away from the audience and request 
someone to call out a number. 
“Thank vou!” And right there you put in 
the master touch, for instead of writing a 
7 you really write a 4. You write 4's on 
all of the slips regardless of what is called 

out, but be sure that someone calls a 4 

before you finish. 
Need I explain further? The spectator 

naturally picks a 4 in his “free choice,” 

“Seven?” 

itself. You have tw 
exactly alike. One of these you 

have previously slipped over one hand 

and hidden up under your coat 
When you turn your back to the audience, 

it is a simple matter to slip the original 
ring into your pocket, and then slide the 
hidden ring down onto the string. And 

there you are! Another mystery! 
Here’s another knot that is not a knot! 
Take a piece of string. Tie three knots 

on it as shown by A, B and C, Fig. 7. 
You will notice that the right end of each 

knot is on top, while the.left end is under 
the string. That is important. Gather the 
knots in your left hand as shown in Fig. 

8. Slip the end Y through the whole 

rings 

sleeve 

pee 



-estored String,” so 

reviously prepare the envelope by cut- 

nee will be none the wiser of this. The 

1 

eing careful not to cut the string. With 

| tour 
TILT Tt. »h6UREN Stew eer eS se 

Se the string taken out. On itis foun 

POPULAR MECHANICS 821 

It would be 1 rood 

stunt, don’t you think, to 

take off your coat while 

your thumbs were tied to- 

| gether? Yes? Well, lis 

| ten! 

| Takea piece of string 

Hold the string in your 

hands as in upper photo, 
page 824, palms to the 
audience. Then turn 

your hands over and 

clasp your fingers to 
gether—that is, all t 

| fingers but the right i1 

ir Knots in a String, a Hatful of Slips with Num- 
bers, and the Spectator Chooses the Right One 

nch, as shown by the dotted line. Ask 
e fair spectator to blow hard. Pull the 

X and Y, and the knots will melt 

Of course, no article on string tricks 

uld be complete without a “Cut and 

lake a piece of string. Insert the 

ing into a sealed envelope, the ends of 
h have been cut off. Have two spec 

rs hold the ends of the string as shown 

the lower photo on page 823. The 

blem, in this case, is to cut the envelope 
two without destroying the string. 

lo perform this little swindle, you must 

ng a long slit in the back of it as shown 

Fig, 10, extending from one edge of 

envelope to within one-half inch of 

e other edge. If the front of the en- 
1 

ype is always kept upward, your audi- 

tual cutting is done with a pair of scis 
rs and in two quick snips. On the first 

lip, cut into the envelope about one inch, 

iw the scissors. When inserting the 

issors for the second cut, push the point 
er the string and down through the 

repared cut in the back of the envelope. dex, and this one you secretly insert in 
1 ' 1 1 ihen the final snip—and there vou are the loop of string as shown to the rig 
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Mystery of the Slave-Bangle Trick, Above and at the 
Left, and Below, a Photo and Diagram That Explain 

How the Vanishing Knots Can Be Blown Away 

After that clever little piece of work, 
you can allow the spectator to tie your 

thumbs up as tightly as possible, and still 
have enough slack to disengage yout 
thumbs and remove your coat. That, of 
course, you do in an adjoining room, com- 
ing in with the coat over your arms and 

your thumbs still tightly tied. 

Tricks with string, or rather with light 
rope, were in their heyday in the sailing- 

ship era, but many of what the sailors 
called “tomfool” knots have been rele- 
gated to the list of forgotten accomplish- 
ments. even more clever than if it were done with 

If you have a fairly large and thin silk string, besides being much easier. The 

handkerchief, you can do a trick that is’ trick is to hold the handkerchief in one 

——— 
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and with a flip of 27%, 
rist tie a knot in the ) ie 

With a bit of prac- 

it can be done so rap- 

that the audience 

not detect how the 

t materializes. Here 

| 

the way: Starting 

vly until you have 
stered the movements, 

d your right hand out, 
fingers extended and 

unb raised, and over 

e first finger drape the 

dkérchief, which is 

st folded into a narrow 

One Way to Cut a String and 
Then Restore It Is to Use This 

Prepared Envelope 

joint of the third finger. 

Next turn the hand 

sharply, the thumb re 

volving toward the right. 
This will cause the loose 

end of the handkerchief 

to swing upward, and at 

the top of the swing the 

thumb is extended under 

it, holding it to form a 

loop. The first and sec 
ond fingers are then bent 

down to catch the loose 

end, hanging beneath the 

little finger. They draw 

up and through the 

oop, and the knot is tied 

Repeat the trick slowly, 

~ until vou learn the se 

CUT BACK OF quence ot moves, then 

ENVELOPE ON THIS —o to dtd it up 
LINE When compilete ma 

ip, an inch and a half or thereabout in third and little fingers, 

Ith. The cloth is draped across the the thumb. and the turning of the hand to 

ngers so that both ends are approxi flip the end up for the loop all occur simul 

itely equal. taneously. 

Now double the third and little finger Several pages back we told of a trick done 

) clasp the handkerchief within the palm, with a pencil and a loop of string. Here 

: nd fold the thumb down against the’ is another, using the same paraphernalia. 

loth, until the thumb tip touches the bent Take a I 
. . on 11 | 

piece otf string, more a sTtlall hole 
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Want to Take Your Coat Off 
with Your Thumbs Tied To- 

gether? Here’s How 

through the pencil, a 
quarter inch or so from 

one end, pass the string 

through, cut and tie the 

ends together to form 
a loop, slightly shorter 

than the length of the 
pencil. Now invite any- 

one to pass the loop or 

pencil through a buttonhole of your coat, 
and draw the pencil through the loop to 

finish attaching it to the coat. It seems 
impossible, because the loop is shorter 

than the pencil, so how can the latter be 
passed through without cutting it off? 

The answer is simple. Spread the loop 

of string over the cloth around the button- 
hole, draw the buttonhole through the 

loop, pass the pencil through the hole, and 
the trick is done. Or you can reverse the 
process and take it off. Be sure to call 
the attention of the audience not only to 

the fact that the loop is shorter than the 
pencil, but that the pencil is longer than 
the loop. While they are analyzing that, 
you can do the trick. 

CHOP PHONE BOOKS INTO BITS 
TO MAKE PULP FOR PAPER 

When telephone directories become ob- 
solete, they are usually gathered and sold 

to waste-paper companies for conversion 
into pulp and the manufacture of new 
paper. They are torn in two lengthwise, 
then chopped into small bits in a powerful 
machine and finally churned in a vat with 

oe 

“Gea 

chemicals that help prepare the material 

for suitable pulp. 

SUPPORT TO HOLD VISE WORK 
HELPS PREVENT DAMAGE 

When small objects are held in a vise, 
it is often necessary to apply such great 
pressure that damage to the article is likel 

to result. This is 
said to be avoided 
by using a special 

support recently 

introduced. It is 

quickly attached 

to the jaws of the 

vise and forms 
strong rest against 

which enormou 

force can be applied without the danger 
of slipping or marring the work. The 

support is firmly held with clamps and 

springs of piano wire. 



ery the need of some simple con- 
rol to improve reproduction without 

nging the receiver in any the 
ter built the little device described and 
trated in this article, and obtained ex- 

ent results. Quality in radio reproduc- 

depends on several factors, some oi 
m, as, for instance, lack of good modu- 
on at the broadcasting station, atmos- 
eric disturbances and interference of 
al nature being beyond the set owner's 

Most of the large broadcasting 

tions are now developed to a_ point 

ere they do send out programs of qual- 
from an engineering standpoint, but 

e average radio receiver with speaker is 

t able to reproduce 

em faithfully. 
This article will not 

eal with the receiver 

way, 

’ 

ntrol. 

rcuit. There are, 

owever, several 

hings that the aver- 

ve owner can do to 

prove reproduction 

Above, Control Unit Partially 
Assembled, Showing the Rel- 
ative Position of the Parts 

Control Unit Aids Reproduction 
By HERBERT C. McKAY 

at the speaker itself. It is questionable if 
there is a single speaker capable of abso- 

lutely pure reproduction of the full range 

of the human voice and orchestral music, 
although this undoubtedly will come. For- 
tunately there are several types of repro- 
ducers available, covering different ranges, 
and two speaker units may be combined so 
that the effective range of one covers the 
dead spot of the other. It is possible then 
to combine the two to provide quality re- 
production at comparatively small cost. 

In order to do this, the two speakers 

cannot be hooked to the set at random. 
There are times when a connection in 
series will give better results than one in 

parallel. Again, there 

occasions when one speaker 
alone will give a better effect 

than the The writer 
has frequently found that, 
with his speakers, the 

are 

two. 

an- 



ee SE OO Oa OS lO Ell See 

826 

-INDEX 

SPRING ____ 
CONTACT  : 

——— 

————— 

tt 
i--4J 

| 2 s 

| (QOkO}O) 
ROTARY _ ; 7 

CONTACTS -—- ORS, 
oats Y ey ’ , 4 7,” | 
° [3 © S77 | 
a KIND N Wee 

29 2 is i "RM \ — 
25° ge "7 + op 
. ; Y Ww 

© 19) 
HORN CONE 

®@6 
INPUT 

f0) ® 

oe) = HORN 

POPULAR MECHANICS 

harmful to 
speaker, an output transformer is inclu 

high-voltage d.c. being 

in the control device and adds great] 

the handling range of the speakers; 

larly, a volume control for the horn a 
is provided and, last but not least, a vol- 
ume control for the set where there 

none, a variable resistance of 500,000 o} 

being employed for this purpose. W 

these needs in vie 

the control unit here 

described was found t 

meet all requireme: 

In the constructi 

the si [ 

great importance. T! 

sizes are oO! 

panel may be cut 

RESISTANCE 
500,000 OHM 

~——<— 

Vy ) 

CONE 

\ HORN C 
HORN CONE 

NYO 

INPUT 
y) (O) 

OUTPUT 

400 -_ LX HORN 
CONE 

TRANSFORMER 

Fic.4 WIRING DIAGRAM 

call 

V 
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= 
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nouncer’s voice came in sharper and more 
distinctly with the alone, when ex- 
perimenting with a combination of cone 
and horn. This is true of music or 
sound of sharp-cut quality. On the other 

hand, an orchestra, violins and 
music came in best with a combination of 

horn 

any 

vocal 

both horn and cone, while, on organ music, 

the best. This will not 
hold true with all sets and speakers, and 

cone alone was 

the best combinations can only be found 
by trial. A variable-control device is re- 

quired for these instant changes, and it 
must incorporate parallel, horn 

alone, cone alone and on and off switches. 
Another point in the modern use of ra- 

dio is that the owner frequently wishes to 

move the speakers about the house and, 
therefore, the control should be 
portable. It is common practice to use 
power tubes and high B-voltage. This 

series, 

device 

fit any small cabinet at hand, or the 

struments 
in a 
simple layout is shown in the rear-vie 
photo on page 825, the rotary pole-chang 

cabinet 

available. The 

the set 
cabinet-speaker if 

mounted in 

ing switch at the center, two single open- 

circuit jacks at the left and the 500,00 

ohm variable resistance at the right on tl 

front panel. The output transformer 
which may be any of the modern types, i 
shown on the baseboard directly Lehin: 

the rotary switch. The 
quired for the switch are: a small rheo 
stat knob, a piece of ‘Me-in. rod, 2 in. lon: 
and threaded at one end for \% in.: a piece 
of 4%-in. bakelite or hard rubber, 6 in. wide 
and 8 in. long; a strip of thin copper sheet, 
2 in. wide and 10 in. long; five split-shank 
copper rivets; six 6-32 by %4-in. machine 
screws; fourteen 

twelve washers for the screws; 

materials re 

6-32 hexagon nut 

two pin 
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by 34 in., and a disk of white card- 
ird, 3 in. in diameter. 
(he rubber or bakelite is cut as shown 
Fig. 1; the switch base (marked 2) is 3 
wide and 4 in. long, with one end cut 

nal%4-in. radius. Seven holes are drilled 
1 the base, as shown in No. 2; six for the 

6-32 screws and the center hole for the 
s-in, shaft. The rotary plate (No. 1) is 

disk of the same insulating material, 3 

in diameter. Six holes are drilled in 
five for the copper rivets and one for 

the shaft. Note that the shaft hole is 

lotted for the driving pin. Disks 3, 4 and 
5 are 1% in. in diameter with “e-in. center 
holes, and serve only as thrust washers 

to insure positive contact between the 

rotor and stator of the pole-changing 
witch. Four spring contacts, two switch 

plates and two connecting strips are cut 
rom the copper strip as shown in Fig. 2; 
mooth all rough edges with a fine file and 

sand the surfaces. It may be necessary 

to flatten the strips to remove the curl 
formed by cutting. 

We are now ready to assemble the ro- 
tary switch, but little comment is needed 

V 

/y 
/ 

“4 Ie 

here, as the illustrations in Fig. 3 are self- 
explanatory. If difficulty is encountered 
in locating the holes in the copper con- 
nectors and contact plates, the switch base 
and rotor may be used as templates. The 
stator spring contacts are screwed to the 
stationary plate and bent over to make 
good wiping contacts on the rotary switch 
plates, as shown in Figs. 2 and 3. The 

contact plates are riveted flat to the rotor 
disk, as shown in Fig. 2. Ata point % in. 
from the threaded end of the “e-in. rod, 
drill a %64-in. hole through the rod. Cut a 
pin, 34 in, long, to fit this hole and insert 

it in the shaft; this pin engages the slot 
in the rotor. Now place the three small 

washers 3, 4 and 5 upon the plain end of 
the shaft, in- 
sert the shaft 

through the 
hole in the 
front panel, 
and fasten the 
rheostat knob 

in such a posi- 

tion that the 
pin prevents 

an | 

Fig 8 PARALLEL 

Fic.9 HORN ONLY 

- — 

Center, Front Panel Partially Com- 
pleted, Showing the Switch Knob and 

Cardboard Disk in Position 
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more 1 than %4e2-in. play in the assembly. 
The rotary plate is then placed on the 
shaft, and the unit is ready for mounting. 

_— a 

| OOO 
= ioe oS © 

-INDEX 
} 2 
} 

— CONE 
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a \ JA 

| 

| Fic.10 SERIES 

A block of wood, 1 in. wide and from ™% 

to 34 in. thick, according to the thickness 
of the hard-rubber disks, is 

used as a base spacer for mounting the 
unit, holding the assembly to the base- 
board. This block is screwed in position 
and the assembly will then look like the 
side view at the lower left in Fig. 3. The 

3-in. white-cardboard disk is prepared as 
shown to the right of the side view; the 

knob is removed from the shaft on the 

front panel and the disk pasted to the 
panel. Now make six marks with a sharp 

file or similar tool on the edge of the ro- 
tary switch plate, five of the marks di- 
rectly opposite one of the rivets, while the 
sixth is placed opposite F in Fig. 2. Letter 

each of these stations A, B, C, D, E and F, 
as shown, after which make an index mark 
on the edge of the stationary plate at the 
point indicated in the illustration at the 

right. Now turn on the rotary disk oppo- 
site the index mark, which is the cone-only 
connection. Place the rheostat knob in 
position with the pointer just over the 
mark “cone” and secure it with the set- 

screw, and the switch is completed. 

The 500,000-ohm variable resistance and 
two single-circuit jacks are mounted on 
the front panel approximately as shown 
in the photo on page 825. The writer sug- 
gests that a 400-ohm potentiometer be 
mounted at the upper left on the panel 
in the vacant space above the jacks. The 

potentiometer is used like a rheostat, by 

emploving the lever connection and one 
side of the resistance, and places this re- 
sistance in the circuit on one side of the 
horn jack, as shown in the wiring dia- 

bakelite or 

POPULAR MECHANICS 

gram, Fig. 4. It will be seen that the out- 
put of the set is controlled by the 500,000- 

ohm resistance at the input of the unit 
passed into the output transformer, then 

delivered to the mid-contacts of the switch, 
and from there to-the horn and cone jacks 
The 400-ohm resistance controls the horn 
volume independent of the cone and re- 

ceiver volume. 
Figs. 5 to 10 show the method of using 

the control unit for the various combina- 
tions better than a written explanation 
so little further comment is 

For the benefit of those interested, it may 
be said that the set used by the writer is 

an eight-tube superheterodyne of standard 
design with transformer-coupled a.f. am 
plification; with the unit described excel- 
lent reproduction has been obtained. 

necessary. 

Valve on Battery Tester 

Prevents Dripping 

An automatic valve on the tip of the 
hydrometer illustrated herewith prevents 

acid from drip- 
ping on rugs 

and floors, so 

that those who 

have had such 
accidents oc- 

cur will appre- 
ciate this new 

device. An- 

other interest- 

ing feature 
will be noted 

in the sketch 

at left, which 

shows how the 

float is raised 

by the acid to 
the narrow 

part of the 

barrel, and 

held in the 

center, making 

reading easy. 
The valve is 

shown at 

As the tip is withdrawn from the 

a rubber cap automatically slides 
right. 

battery, 
over the opening in the lower end, pre- 

venting dripping while the reading is taken 
and spraying when drawn into or forced 
out of the tip. 



Facts and Fads for Radio Fans 

Sullivan, of Toledo, with His Home-Grown 
i Speaker; He Collects Gourds, Removes 
Seeds and Then Thoroughly Dries the 

rd, after Which a Loud-Speaker Unit Is 
Fastened to the Small End 

Above, Recording Edison’s Late Radio 
Interview on a Dictaphone of His In- 

vention, 3,000 Miles Away from the 
Point Where He Delivered the Address; 

Miss Eva Buerg, of San Francisco, Is 

Shown Recording It for Posterity; Left, 
Miss Gail Walker of Honolulu, aboard 
the “City of Los Angeles,”’ en Route to 
Hawaii, Is Listening In on Programs 
from Distant Stations; the Ship Carried 

a Number of These Receivers 

ht, This Motorcycle Outht 

Radio Reception and Trans- 
ssion Was Demonstrated Re- 
tly at the French Army Camp 
Satory; Numerous Other Ap- 

plications of the Motorcycle and 

Sidecar for Military Use Were 
Also Shown 
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Simple Three-Tube All-Wave Receiver 
By FRANK L. BRITTIN 

these simple receiver, which is ideal for 

the beginner, appeared in the October, 
7, issue and met with the enthusiastic 
oroval of our readers. It was first de- 

ibed as a “Two-Tube All-Wave” set 
t would operate a loud speaker. A 
ond a.f. amplifier stage has been added 
inswer to numerous requests for greater 

lume on the speakers now in common 
e with the larger sets. With the addi- 

nm of the second stage, the set is now 
pable of good DX-range at loud-speaker 

ume, and can be used with any of the 
te types of speakers. The low cost, sim- 
le construction, wide range of wave- 
ngths available, and the fact that the 

et can be operated with either the large 

small tubes make it an ideal receiver 
- the beginner. 

The layout given is intended for use 
ith the large tubes, but if dry-cell tubes 
re employed, substitute a No. 120 am- 

perite for the “%-amp. filament control 
ind a 4-volt storage battery or three No. 

6 dry cells in series, for the A-battery. 
The parts cost about $27.75, the price 
irying slightly in different localities. 
he a.f. transformers are $6 each and the 

coils, with the exception of the type tun- 
ing from 550 to 1,500 meters, cost $2.50 

each; the last-named coil is $5. 

ocket specified will 
take any of these 

coils, which may be 

lugged in and out 
s desired. The X- 

type spring-sus- 
pended tube sockets 

ire a standard type 
hich is suitable for 

either kind of tube 

ithout 

The coil 

changing 
the wiring. 

The front panel 
ind baseboard lay- 
out are shown on 
page 830; the wood 

baseboard is Ssup- 

ported by two %4 

by 1 by 3%-in. 
blocks, also of 

wood. The front 
This View Indicates the Position of the Added Trans- 

former and 

panel is screwed to the baseboard at front, 
with two l-in. round-head nickelplated 
wood screws, the filament switch au horn 

jacks being located below the baseboard. 

Those who built the former two-tube set 
will notice that very few alterations are 

necessary to add the third tube and trans- 

former. The choke coil has been dropped 

from the assembly, and the first a.f. trans- 
former moved to the right to make room 

for the first a.f. tube. The socket at front, 
formerly for the first a.f. tube, now be- 
comes the second a.f. socket, and the fila- 
ment leads are not changed on this socket. 

The simplified wiring diagram is given on 
page 830 and also a separate diagram, 

showing the battery connections which 

are the same as before, with the exception 
that the positive lead from the 4% ; 

battery is to be connected to the negative 
terminal of the A-battery. Flexible rubber- 
covered hookup wire is used for the cir- 

cuit and all 

volt C- 

diagrams are complete in 
every way for the entire construction of 

the set. The position of the added stage 

is pointed out in the photo on this page; 
note that as much of the wiring as possi- 
ble is run down through holes drilled in 

the baseboard. The rear-view photo on 

page 832 shows the neat appearance which 
is due to the lack of exposed wiring. The 

schematic diagram 

of the circuit, with 
the front panel drill- 
ing template is 

given on page 832, 

as well as a list of 
coils 

suitable for the set. 

the various 

When wiring the 

circuit, use solder- 

each 

terminal, and solder 

ing lugs under 

all connections se- 

curely, taking care 
that a good, tight 
connection is made 

and that the solder 

flows smoothly into 

the joint. The 
writer has examined 

Tube several sets lately 

831 
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7 f . cs links x esi —— FRONT PANEL it the tube light as they should, the s¢ 

TEMPLATE is ready for operation. 

A one-wire aerial, not exceeding 100 

BF ae iz r<——- 4" wie 4°>—_».—_ s——-»> ft. in length, including the lead-in and 

o O74 a ground wire, will give the best results o: 
FEEDBACK | 35° RHEOSTAT the standard broadcast wavelengths, while 

~ 7. i | ~ a O0-tt. aerial best for the short wave 
© | | i saa ane _ 7 “ty 

toi | Wg 1% The 111-A coil will cover the commo: 

. yt . broadcast range. Plug the coil i | = ‘ 14” >| aAUCAaAS a ge. ug 1 cor into the 

socket provided tor it, making sure that 
S-M \\I-A FOR 190-550 METERS all c a 4 ; it] | | ie 

LJ j i-B 70-210 all contacts engage with the bosses 1n the 

hh e-aae base of the coil form 
! oe. AF TRANS { 2:1 OR 301 1 | urn on t he filament 

i RATIO 6:1 | AF. TRANS ; switch and rotate the dia! 
’ ; ' f the large ar: “An 
LE p i ot the large variable co 

AERIAL 2 = rine Oe 71 § denser. keeping the plat 
3 = TUBE ; censer, Keeping the plate 

; ; 
= > small c nse Grounn 3 aos {|!V wis of the mall condense 

re 4 She ANER RI about half out, the: 
! 1 

‘ogee t ! slowly turn up the de 

a JAMPERITE) == 3OR44-Vv.| 1! tector-tube rheostat un 
OR +] C-BAT ! a : ee , 

BALLAST til a slight hissing soun 

THIStCONNECTION J 4 ' is heard in the loud 
= CAN BE MADE \, ADDED STAGE ! 

> DIRECTLY ON Nf --------—----- speaker or headphones 
- BATTERY ® : 

AA B B Continue to rotate the 
DET. AM P. large c le -r dial +3] 
45 90 OR 135-V. arge condenser dial until 

Above, Front-Panel Template; Below, List of Coils for Various Wavelengths, a station is heard. then 
and Schematic Cifcuit Diagram . 

readjust the small con 
that were built by beginners, and in each denser to the best setting for volume and 

case the soldering had been done with an _ clarity. It need not be reset for every 
insufficiently heated’iron. A slight pull station; rotating the large condenser dia 

on such a connection suffices to break it will bring in one station after another. 
off and these “chewing gum” joints will Keep the detector rheostat at the lowest 

never do in a radio set. Note carefully point consistent with good results. 
the rotor connections of both variable Stations, once logged, can be found 

condensers. The small condenser may be igain at the same dialing; if the small 
either 100 or 135 mmf. Do not judge the condenser is set at too critical a point, the 

capacity by the number of plates, as this 
varies in different makes; the capacity 
will be found marked on the box in which 

the condenser is packed. 
Make all grid and plate 

leads short as as possi- 

ble, being careful not to 

run them parallel any 
point. The rheostat con- 
trols the detector tube 

only, while the filaments 
of the two amplifier tubes 
are controlled the 

automatic unit. 

\fter the wiring has been 

completed, connect the 

batteries, turn on the fila- 

ment switch and place one 

by 

control 

in each 

socket to test the circuit; 

tube successively 

Rear View of Completed Set, 

set will easily 
resulting loss 

become unbalanced with a 

of the station. Therefore, 

keep it set at a point where this does not 

Showing C-Battery at Left 
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| en. The a.f. transformers used in 
et are capable of producing excellent 

ts if vou have a good loud speaker. 

\Vhile such an instrument will cost as 

) as the set, the results will be worth 
expense. 

complete material list with the name 
| price of each part used in the original 

lel will be sent free of charge to any 
ress; a postal card will bring you this 

If vou wish a large detailed blueprint 
he wiring diagram and layout, this is 
able for 25 cents to cover cost and 

ling; address Popular Mechanics radio 

irtment, 200 E. Ontario st., Chicago, 
Specify blueprint No. 132. 

Disk Cutter for Cone Speakers 

- useful tool for cutting paper for home- 
cone speakers can be made by fas- 

ng a safety-razor blade to the end of 
tick in the manner shown in the illus- 

tion. A hole is drilled near the other 

of the stick for the nail used as a 

vot. The heavy paper is fastened to a 
surface with thumbtacks, and the nail 

driven through the hole in the stick 
_NAIL, 2z__ PAPER) into the cen- 

ter of the pa- 
7 ri per. When 

ey the stick is 
swung in a 

r* - circle the 
™ - razor blade 

cuts a neat 

and perfect 

disk.—R. J. 
Williams, Chi- 

evo, Lil. 

Homemade Howl Preventers 

Simple and effective howl preventers 
iy be made of plaster of paris in the 
anner shown in the sketch. Detector 

tubes not mounted on spring-suspended 

ockets are the worst offenders, as they 

ire especially affected by microphonie dis- 

The prevcnter merely changes 
the vibration period of the tube to a 
point that does not interfere with the 

elements within the tube. The small 

straight-sided tubes of the dry-cell type 
are treated as shown in the upper sketch, 
a mailing tube of suitable diameter pro- 

viding the outside case for the mold. The 
inside diameter of the cardboard tube 

should be 34 in. larger than the diameter 

of the vacuum tube. The writer has found 

that this de- 
vice works 
best if about 
14 in. of the 

glass tube is 

left exposed, 

wherefore the 

paper tube 

should be cut 

about the 

same length 

as the vacuum 
tube to be 

treated. Pour PHYSICIANS 
Paper nae snktes a small quan BANDAGES 
tity of plaster ’ oi 

into the mold, 

grease the 7 

glass tube = 

with a thin 
layer of vaseline and set the tube centrally 

in the mold; the latter is then completely 

filled with the per. Keep turning the 

tube after the plaster has started to set, so 
that it can be removed from the cast when 

completed. Any rough places in the cast 
ing can be scraped smooth after the tube 

has been removed. For the larger pear- 
shaped tubes a different process must be 

STRAIGHT- 
SIDE. TUBE 

MAILING TUBE 

“PLASTER 
OF PARIS 

used; physicians’ plaster bandages are em- 
ployed, or a similar bandage may be made 

by impregnating ordinary gauze bandage 
with plaster. These are wound on the 

tube after being soaked in water. 

Dust-Proof Midget Condenser 

The midget variable condenser shown 

in the photo is dust-proof, well insulated 
and easily mounted. It may be used as 

a balancing condenser, variable grid con- 

denser where fine adjustment is required 

to match dial readings. and also in 
any of the 

usual wave- 
traps. It is of 

the mica type, 
with plates 

shaped to pro- 

vide a capac- 
ity range said to be twice that of ordinary 

mica condensers. 



PART I 

N ANY radio-set owners know enough 

about their receivers to correct minor 
troubles without outside help, but a far 
larger number do not; and this series of 

articles is written especially for the man 
who knows scarcely any more about his set 
than how to tune it. The articles will also 

be helpful to the service man and to those 
who wish to extend their general knowl- 

edge of the subject, whether they antici- 

pate trouble or not. 
ble, but it when least ex- 

pected, and knowing where to look for the 

fault and correct it, frequently 

will save an interesting program when the 

set “dies” just as company comes in. 
More than this, however, the satisfaction 

Few of us seek trou- 

often comes 

how to 

of being able to “do his own fixing” and 
the ability to talk intelligently, 
will more than compensate any radio fan 

for the little time he need spend in ac- 
quiring this knowledge. 

No one can expect to hang a picture 
without a hook or a hammer, 

radio 

neither can 

we repair or correct trouble in a set with- 

out some tools. Every radio owner should 
have a simple outfit of tools and instru- 

834 

OOTING 
by 

E.R.Haan 

ments for testing, m; 

taining and repairing 

receiver. It is not 

visable, however, for t] 

average fan to purchass 

the more expensive 
struments, which 

would seldom use unle 

he intends to go into 

dio-service work as 

spare-time occupatio1 
The sketch shows a head 

phone tester of simple construction, whi 

is generally useful for the 

short 

conditions in the 

detection of 

grounds, at open and circuits, 

faulty receiver or the 

accessories. It consists of a battery con 

nected in series with an 

of headphones, 

ordinary pati 

and two specially made 

testing tips. It is provided with an extra 
cord, as indicated, to facilitate connecting 
and disconnecting the battery. The uss 

of an extra phone cord is handier tha 
flexible leads. A 

the type shown is handy for connectins 

separate connector 0! 

cord tips, a short length of rubber tubing 
being slipped over it so that there will be 

no possibility of short circuits by accl 

dental contact with the battery terminals 
Testing tips with insulated handles should 
be provided. They are made as fo'lows: 
Get a length of 4-in. dowel stock and cut 

off two pieces, each about 2 in. long. Drill 
a hole through the center of these piece 

just large enough to permit a length ot 

No. 14 round copper wire to be pushed 

through. The end of the wire is bent to 
form a small coil in which the tip is so! 
dered. Rubber tape is then wound over 

the wooden handles in order to provide 
good insulation. 
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ijustments must sometimes be made 
- the receiver is in operation, as, for 
nee, in the midget balancing or neu- 
‘ing condensers. No metal tools 
iid be used for this work, as the ca- 
‘y of the operator’s body and of the 
may interfere with the accuracy of 

adjustment. A “spudger” (shown in 

ch) will serve the purpose better. It 
nsists of a 6 or 8-in. length of 3-in. 
den or bakelite rod, one end of which 

ut or filed down to a screwdriver edge, 
the other notched. Zesides being 

‘ful for making adjustments, this tool 
also be found handy for locating loose 
nections and for cleaning and bending 
socket prongs, the notch being used 
the latter operation. The spudger can 

inserted between the wires without 
inger of short circuits, but care must be 
ken not to bend the wires as this may 

tuse them to come in contact with each 
ther and result in a short circuit. 

In radio receivers, it is absolutely es- 
ential that all the connections are me- 
hanically and electrically tight. If this 

. not the case, there may be considerable 
loss of energy from high-resistance joints, 

reception may be noisy owing to loose 
mnections. For this reason all wires 

ttached to soldering lugs must be se- 
urely soldered. A cheap electric solder- 

ng iron, which can be obtained for about 
Sl, will meet the needs of the average fan, 

who uses it only occa- 
sionally. The service 
ian, of course, requires 

i better grade. ret ee 
i he simple tools re- cored Pee 

quired for radio-repair IN COoIL”™ 
work may be picked up 

it any department or 

hardware store at little  gpypcer 
cost. A medium-size ee 

crewdriver, having a 
long, narrow shank; a 
smaller one, also narrow ; 
\ pair of 5-in. pliers with 
harrow nose; a pair of 

‘ong-nose pliers to get in 
between instruments, and 

i pair of side cutters are 
the tools used most fre- 
quently. A paring knife 
with two notches filed in 

the edge, near the handle, 

3 BAKELITE 
OR DOWEL 

will be useful for removing insulation from 
wire, and for scraping joints, etc. A hand 
drill is often needed for drilling and coun- 

tersinking. No. 27 and No. 36 drills are 
the sizes most used in radio work, the 
latter being the proper size for tapping 
holes for 6-32 machine screws, and a coun- 

tersink is needed for reaming out holes to 
permit flat-head or oval-head screws to 

come flush with the panel. A long tapered 
reamer is also handy for enlarging holes 

where the proper size drill is not at hand. 
In order to drill the holes accurately, the 
spot should first be centered with a small 
prick punch. This will prevent the drill 

from shifting before it seats itself. <A 
small flat file and a round file are often 

useful. Occasionally there will be need 
for a hacksaw. A couple of screwdriver- 
type socket wrenches, to fit the small and 
large nuts of the 6-32 screws should be in- 
cluded in the kit. If the owner has a stor- 
age battery, a hydrometer is necessary to 
examine the condition of charge. The 

use of this instrument will be explained in 
a later article. <A strip of emery cloth, 
some fine sandpaper, friction tape, some 
soldering lugs, a few lengths of No. 14 

copper busbar wire, and a few lengths oi 
“spaghetti” tubing will also be handy. 

Some of the most useful meters for 

radio purposes are shown in one illustra- 
tion. The condition of B-batteries and 

the voltages applied to the plate circuit of 

NO.14 BUS BAR WIRE 

TAPE-WOUND } 
HANDLES 

oe! 
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SMALL 0-35 READING , 
AMMETER FOR FLASHING 

0 TO 3 VOLTMETER FOR 
TESTING DRY CELLS 

CURRENT 

a receiver can be determined accurately 

only by means of a voltmeter. When a 
}-eliminator is used to supply the plate 

current, a high-resistance voltmeter is nec- 

essary to determine the exact output. A 
low-resistance voltmeter will not do for 

this purpose because it consumes so much 

current that it gives an erratic reading 

during the test. It should cover a range 
of from zero to the highest voltage ob- 
tainable from the 

eliminator. 
B-batteries or the B- 

A small pocket-type ammeter, haying a 
range of from 0 to 35 amp., is generally 

used for “flashing” dry cells. However, 
a more accurate method of testing such 
cells is the use of a voltmeter, reading 
from 0 to 3 volts, graduated in tenths of 

a volt. A milliammeter is not essential 
for the average-set owner, although the 
service man often may need it. If it is to 

be used for testing the plate current of the 
individual tubes, it should have a 0 to 10- 
milliamp. range, and for testing the total 
plate-current draw of a receiver, it should 

havea Oto 50 range. It should be remem- 
bered, voltmeters and am- 
meters, that, as a rule, the former are con- 

nected directly across the terminals of a 
device of which the voltage reading is to 

be taken. Ammeters, on the other hand, 
are hooked up in series with the device 
or devices of which the current consump- 
tion is to be ascertained. 

(To Be Continued) 

when using 

0 TO 250° VOLTMETER FOR 
TESTING B-BATTERIES AND 
B-ELIMINATOR VOLTAGES 

0 TO SO MILLIAMMETER 
FOR DETERMINING PLATE: 

Shielding for the Homemade 
B-Eliminator 

3-eliminators are 
seldom shielded to prevent indu, 
tion hum, but the hum can be 

eliminated and the instrument 

protected from dust and injury by 
installing it in a metal container 

as shown in the sketch. If spe- 

cially made, these metal boxes are 
rather expensive. 

casting convenient 
and cheap substitute, the writer 

called at an 

Homemade 

Therefore, in 

about for a 

automobile-supply 
house and explained his need to 

the salesman. A steel step box 

of the type used for tools or auto 

battery was suggested, and proved 

ideal for the purpose. These 
sturdy black-lacquered boxes are 

of standard make and 
in various sizes. The one shown in the 
illustration is 734 by 9 by 1134 in. inside 

may be obtained 

housed the eliminator 

The box is laid upon its side with 

the catch up. the set cable being brought 
in through a hole drilled below. The bolt 

holes in the bottom, rear, serv 
for the ventilation outlet for the 
ground lead. The should be e1 

larged to provide sufficient ventilation to 
prevent the case from heating. The 

measurements and 

nicely. 

now at 

and 

holes 

CABLE -- A.C.LINE 

Eliminator Installed, Showing the Method of Bringing 
Out the Various Leads 

may be dropped down when it is desired to 
examine the eliminator. Being dust and 

fireproof, the case also protects the instru- 
ment.—L. Harrison, Redondo Beach, Caltf. 
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le T= valuable kinks have been written especially for Popular Mechanics Maga- 

re zine by prominent radio experts. They represent not merely ideas, 
o lvice from the best technicians in the profession on methods that will help make your 
in et more efficient in operation, more convenient to handle or easier to build. 

Insulated Points for Set Testing 

\When testing and trouble shooting, the 

should fit tightly (a little glue on the rod 
before inserting will assure a solid fit) and 
the projecting ends of the rods are then 

two Two flexible 0 erage amateur usually ‘employs filed or ground to points. 

d ngths of wire with the insulation bared, covered wires, about 3 or 4 ft. long, are 
d, while this serves the purpose, it ts, at oldered to the other ends of the brass or 
‘st, only a makeshift. The simple and copper rods. The enlarged holes in the € 

efficient device shown in the sketch will handles provide room for soldering, after 

enable one to do his own testing under which the holes are closed with sealing 

er conditions, as there is much less wax. The ends of the flexible leads termi 

nger of short circuits. The two test nate in standard horn plugs: these are in 

ls required are made from lengths of  serted into single-circuit jacks, mounted 

in. hard-rubber a in the side of the 
ri10-VOLT LAMP 

id, 5 in. long, each table. Either on 

rod having a %-in } IN, the wall or on the 
le drilled length- a *f on Saree test table. mount a 

ise through it. he socket for a _ 110- 
One end of each —<ss a, volt lamp. The lamp 

od is rounded as “SINGLE ef 25 HARD is wired in series 
hown, and at the Stone 5° with one side of the 
ther end the hole 110-volt line, and its 

slightly enlarged. FLEXIBLE — glow will make a 
lwo pieces of '- se "sail S , simple checking sig 

in. copper or brass TUBING tt PSEMING nal for continuity 
rod, 6 in. long, are tests. For precision 

pushed through the work, a meter TEST CLIP may 
hard-rubber han- Circuit Diagram Showing Lamp Connected in Series be used instead of 

, with 110-Volt Line; Details of Rubber-Insulated Test : 
dles; the rods Rod; Left, Simpler Test Rod the lamp, and in 

R37” 
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this case it would be better to use a bat- 
tery, instead of the 110-volt line. A simpler 
form of test rod is shown in the lower left- 
hand corner, spaghetti being used instead 
of the hard-rubber rod and two pieces of 

round busbar instead of the %-in. rods. 

The flexible leads are then soldered to the 
upper ends of the rods and taped. These 
test rods may be used in the same manner 
as the other type, or may terminate in clips 
in the case of a 6-volt storage battery.— 

Herman R. Wallin, radio operator, Brook- 
lyn, N. Y. 

Simplified Connections for Portable 

Loud Speakers 

Pai 7. 
SPEAKER -, 

+B 

output / = 
\ DEVICE <~._ 

Upper Left, Connections to and from the Output De- 
vice; Below, Sketch Showing External Connections 

The common practice of moving loud 

speakers from room to room usually ne- 

cessitates the use of long, expensive horn 
cords, which are also difficult to conceal. 

The diagram shows a simple and effective 

way to connect the speaker in a remote 

position, provided the set is of the modern 

type in which the speaker is coupled to 

the plate of the last tube through a con- 
denser and choke-coil combination or an 

output transformer. It is only necessary 

to have one wire leading to the speaker, 
while the other connection may be made 

to a near-by water pipe, as close to the 
set as possible. The single lead to the 
speaker may be of small rubber-insulated 

wire, which is easy to conceal.—Bert E. 

Smith, engineer, Allen D. Cardwell Mfg. 

Corp., Brooklyn, N. Y. 

Homemade Relay for Trickle Charger 

During some recent experiments, I hit 
upon a simple relay for automatically op- 

erating a trickle charger that can be made 
at very small cost, and may also be ar 
ranged to control the 110-volt a.c. supply 

to the B-eliminator if desired. The dia 

gram practically tells the whole story. A 
6-ohm doorbell buzzer is used for the relay 

to control the trickle charger as shown 
at the top, one magnet being shorted so 

as to make the total resistance of the 
buzzer 3 ohms. It is important that the 

leads from the magnet be insulated away 
from the frame, as in most cases the frame 
will be found grounded. When the con- 

tact is adjusted properly, the battery will 
be placed on charge when the switch on 

the radio set is off, and will stop charging 
when the set is on. In Fig. 1 the buzzer 

connections are changed so that the lower 
magnet is shorted out, and leads are shown 

from the buzzer contacts at front. In Fig. 
2 the relay is connected to the charger and 
battery ready for operation. Any stand- 

ard battery charger of the trickle or low 
rate type may be used, but do not attempt 

to use the device on a charger of the me 

chanical tvpe. If a B-eliminator is used, 
a few simple changes in the relay will pro 
vide an automatic cut-off for the elimina- 
tor as well as for the charger control. The 
diagram in Fig. 3 shows the relay con- 

trolling both the eliminator and charger. 

A spring from 
a jack is sol- 

dered to the 

underside of 

10-V-A.C. 

the copper NOT USED 
contact on the Fic.| 
armature, and 4 
is arranged so qq set —— 
that a connec- 

tion is made 

when the ar- 

mature is 

drawn to- 

ward the mag- 
net. The ar- 

_ 

TO LIGHTIN 
CIRCUIT 110- ° < >o 

ra 
mature is held - ye Sy 
when the set 49 sey evor t] & switch is ABAL |SyoRAce = | @ 
turned on as + ; Te | 

shown in the TO B- ELIMINATOR 110-V AC. 
diagram; by Fic.3 
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tracing the leads it will be seen that the 
\j-volt a.c. supply is turned on the B- 

el ninator and cut off from the charger.— 

1}. Lawrence Mills, chief engineer, Station 

WAMP, St. Paul, Minn. 

Loop Built on Japanese Umbrella 

A Japanese umbrella may be utilized for 

mounting a loop and makes an attractive 
ornament for the home. The one shown 

A Simple Tube Tester 

for Experimenters 

The diagram of the tube tester 

hown in the accompanying sketch 

self-explanatory and the tester 

costs but little to make, as most 

perimenters have the parts ly- 
around. The parts required 

ire: a standard tube socket, a 30- 
ihm rheostat, five binding posts 

nd a 0 to 6 d.c. voltmeter, the 
tter being optional. The writer 

ile up one of these testers in a 

cigar box, with a phone unit in- 
losed for portable use. To 
ike a test, connect the batteries 

and place the tube in the socket. 

\djust the rheostat to the nor- 
il operating brilliance of the 

tube. The voltmeter, of course, 
the best means of checking this 

voltage. If no sound is heard in 

the phones, the tube is dead for 
ll practical purposes. If a low 

lear note is heard, the tube will 
ike a good oscillator. Ifa shrill, 

CIRCULAR LOOP 

a 

BOX LOOP 
a , Soe 

12 TURNS Z 
aa 

NW DIAMETER f 
xy, WOOD OR } 
4° BAKELITE / 

high ‘note comes through, the W°'ring Details for Either Box or Circular Loop; Below, Com- 

tube needs rejuvenating. The 

lower the note heard in the headphones 
the better the tube; the higher the note the 

poorer the tube. To obtain matched tubes, 
elect all tubes of the same note, and as 

ow pitch as possible. This takes a little 

practice and a good ear but is not hard to 
lo. If the tester does not respond as out- 
lined above, it may be necessary to reverse 

the primary 
connections 

on the trans- 

former. Serv- 

ice men and 
owners of sets 

requiring 

matched tubes 
will find this 

tester a great 

help and a real saving where work of this 

type is to be done.—Frank Nickel, Jr., sec- 
ond operator, Station WIP, Philadelphia. 

3 TOI-—RATIO TRANSFORMER 

| 

ee Cage A- A+ Bt 
OR PHONE Boar 7 B- 45V. 

pleted Loop Open and Closed 

in the photos is equipped with a socket 
and lamp at the rear, which, when lighted 
by the house current, gives an unusually 

pleasant effect. The sketch at the right 

shows how crossarms are fastened to the 
ends of the ribs when a box-type loop is 

required. Ifa circular type is desired, the 

_insulated loop wire is stitched on the in- 
side of the frame, as shown at the left. 
Eighty-six feet of stranded loop wire 

should be used for sets employing a .0005 
mfd. tuning condenser; the turns should 
be spaced about % in. apart—A. C. 
Schmidt, engineer, Weehawken Electric 

and Mfg. Co., Weehawken, N. J. 

@ Popular Mechanics radio department 

offers its information service free to all 

readers of our magazine. We will be glad 

to help you with your radio problems, and 
will promptly answer all inquiries. 



Wired Radio Units 

The manufacturer of the units shown 

in the photo describes them as “the sec- 

tional-bookcase idea applied to radio.” 

Left, Complete Audio-Amplifier Unit; Right, Com- 
plete Detector, Including the Gridleak 

Che radio builder simply hooks up various 

units to form the circuit desired, and the 

set is ready for operation. For example, 
if a five-tube tuned r.f. set is decided upon, 
the parts required will be two of the r-f. 

stages, detector stage and two a.f. ampli- 
fier stages. Each unit is made with two 

binding posts, and hooking them up is no 

more work than connecting a similar num- 

ber of dry cells. 

Rubber Feet for Loud Speakers 

Many owners of receivers place their 

speakers on top of the radio cabinet, if 
space is scarce. This is not usually a good 

place for it, as 
LOUDSPEAKER the vibration 

BASE ~ 4 
Ba from the 

speaker may 

be transmitted 

to the tubes, 

causing howls. 
If the horn or 

cone is cush- 

ioned at the 

base, however, 

this objection 

is overcome. 

Feet for the 

loud speaker, 

to minimize 

vibration, can be made from the halves of 

two hollow rubber balls as shown. The 

HALF OF BALL 

RUBBER BALL 
HALF » 

balls are cut in two with a sharp knife and 

three or four of the halves are fastened to 

the speaker base by means of small brass 
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machine screws, as shown in the insert 

The metal base is drilled to receive the 

screws.—Harry G. Schultz, Astoria, N. Y, 

How to Prevent Tube Blowouts 

The most common cause of accidental 

burning out of tubes is letting the B-bat- 
tery voltage get across the tube-filament 

terminals. When testing a new set it is 

an excellent idea to connect the 6-volt A 

battery to the B-terminal plug in all the 

tubes and make sure that no filament 
lights. If a filament does light, it is an it 

dication that the B-lines are crossed wit! 
the A-wiring somewhere in the set, and 

this fault must be located and remedied 
If no filament lights, it is quite safe to con- 
nect the B-battery to its terminals. 

Handy Mounting for Homemade Coils 

A handy mounting for homemade coil 

of the honeycomb or basket-weave type 

is shown in the 

illustration. 

The supporting 

form is cut 
from a 3-in. 
fiber or bakelite 

tube as shown 

at the right; 

the ring is %4 in. wide and a mounting lug 
about 1% in. long is left on one side. A 

section is cut out of the top, sufficiently 
wide so that, when the coil is pushed over 
the mounting, it will be held firmly. A 

hole is now drilled in the mounting lug, 

and a long wood screw run through this 

and into the baseboard, a half spool being 

used as a spacer. Two or more of these 

mountings may be used, and the coils 

turned in any desired relation to each 

other. The writer has found them very 
handy in experimental work, especia'ly tf 

the coil leads are provided with clips for 
quick changes.—Lloyd R. Dickens, Wind- 

sor, Ont., Canada. 

@C-batteries do not run down rapidly as 

they are not subject to drain; however, any 
dry cell has a limited shelf-life due to cell 
corrosion, and when the battery falls be- 

low its rated voltage it should be replaced 

with a new one. 

ny | 

He  esennnnnnene: 
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CELLET 
How to Recanvas a Canoe 

By HENRY E. C. DITZEN 

Re ANVASING an old canoe is not’ not learned of them. The canoe is an 

hard a task as is usually imagined. eighteen-footer, and the make is unknown, 

Having bought an old wreck of a canoe, since the nameplate was gone. Different 
| was told on all sides that it would be makes have somewhat different shapes 

most difficult to recanvas it, and that the and this must be borne in mind when 

job would, as likely as not, be a failure. these instructions are followed. 
No literature could be found on the mat- Place the canoe, bottom side up, on a 
ter, consequently a method had to be “in- pair of carpenters’ horses. Take a sharp 
vented.” The success of my procedure knife and cut the canvas along the keel 
was so pronounced and the job so perfect. and gunwale. Then remove the bang 
that it is described here for the benefit of | plate. The canvas is usually tacked to 
others who may want to try their hand at the bow and stern stems. Pull out these 

it. There may be better ways but I have’ tacks: then remove the entire canvas. 

This, of course, leaves the planking bare. 
If the planking, which consists of very 

thin boards, has holes in 

it, use a sharp knife to 

, CENTER LINE . prvas —- cut the planking in the 
y gtd 7. {___KEEL —_i3Z----—-— 6" 4 i 

¥ 2 
TACKS ° ' 

om@Bascce ce = een ene eee + -- et - 

RAIL OF GUNWALE 
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center of each of the ribs adjacent to the 
and lift the pieces out. 

Then take a piece of wood of the same 
thickness and cut a piece to fit the open- 
ing exactly. Nail this into place with 

tacks that do not quite go through the 
ribs, copper tacks being preferable. When 
you have patched each hole in this way, 
look the hull carefully and see 

whether the planking fits together snuglv. 
The chances are that you will find many 

holes, piece or 

over 

a crack. These should be filled carefully 
both from the out- 

side and inside of 

the canoe. The 

joints of the patches 
should also be filled 

For this 

make a 

putty of 
and the waterproof 

glue that 
use for attaching 

the canvas later on. 

This putty gets vers 

hard in a short time. 

After it has set, use 

purpose. 

sort oO} 

whiting 

you will 

a file or sandpaper 
to cut down the 

rough surface of 

the filler. Get the 

surface quite 
smooth. When this is done, the canoe is 

ready for recanvasing. 

It is generally neither necessary nor ad 

take the keel off. In fact, it 
difficult, it would seem, 

to recanvas the whole canoe at once, while 

it is an easy matter to canvas one side oi 
a canoe at a time. An canvas is 
about the best: this is not too heavy and 

it will withstand jabs from sharp rocks 
satisfactorily. 
waters 

visable to 

would be more 

8-oz. 

lf in a country where the 
sandy and not a rocky 

bottom, a lighter canvas will be better, for 

it will keep the weight of the canoe down. 

This is a matter of personal choice and 

does not, of course, affect the manner of 
putting it on. 

It might be supposed that one edge of 
the canvas should be fastened in a straight 

line along the keel and the canvas then 

stretched over the gunwale. 

have a 

The writer 

has not found this to be the case, although 

it may work in some canoes. In the 
writer's case, it was found that the edge 

MECHANICS 

of the canvas extended beyond the ke 

at the ends in a large arc, as shown in 

Fig. 1. 
all cases, but merely as a warning not t. 
try to make it run along the keel, unle 
by doing so the canvas will cover the hul| 
with perfect smoothness. 

This is not stated as a guide fo 

Find the center of the canoe, between 

Dray 

a line at this point perpendicular to the 
keel and outer rail of the gunwale. Tal 

a piece of canvas, 

the extreme curves of the stems. 

vider than 

the distance 

somewhat 

from 

keel to gunwale and 
several inche 

longer than the ex 

treme length of t! 

along it 

bulge: find the cen 

ter of the 

canoe 

lengt 

and make a crease 

across the canvas 

at that point. Then 
roll back the end 

toward the cente 

stopping several 

feet from the crease 

Hold these rolls in 

place with papet 
clips or something 

else that will serve 

the purpose. Then 

tack the central line of the canvas to the 

central line of the canoe. Do not drive 

the tacks all the way in: drive them so 
that they can readily be 
will stand some strain. The canvas should 
be tacked so that it extends almost to the 

bottom of the keel, that is, almiost to the 
top of the keel as the canoe lies upside 
down. 

removed, yet 

Unroll the canvas toward one end 

of the canoe for a distance of several feet 

had, the 

should hold the canvas while it is being 

laid in place. From the center line of 
tacks work the hand forward along the 

t lf assistance can be assistan 

bulge, keeping an even tension on all the 
tacks. With one hand rub upward and 
forward from the bulge to the keel and 

with the other, forward and 
toward the gunwale. When the canvas is 

as smooth as it can be made, tack it tem- 
porarily along the keel and gunwale. Take 

a short stretch of a couple of feet at a 

time. Fig. 2 shows how it is to be done. 
When the end of the canoe is 

downward 

reached, 
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CANVAS 

Fic.3 

_--- MOLDING 

-CANVAS Zz Cc 

ua a. 

pa ee 
PLANKING ~~ 

look 

uirely satisfactory. 

not be en- 

The canvas may bulge 
and pull here and there. If so, the tem- 

porary tacking may be taken out as nec- 
essary and the work gone over again until 
the canvas is as even as you can make it. 

The canvas, when put on in this manner, 
in the writer’s case had the shape of a 
large arc, and the curve was found to be 

as shown in Fig. 1. At the end of the 
hang plate, which was 30 in. back from 

the extreme front edge of the stem in a 
straight line, the canvas was found to ex- 

tend 3 in. beyond the keel; 23 in. farther 
forward, it lapped 6 in. beyond the keel, 
while, in the middle of the canoe, it was 

slightly below the edge of the keel. These 
measurements must be regarded as merely 

illustrative. They will vary with different 
makes and different sizes of canoes. Even 

on the same canoe they are likely to vary 
on opposite ends and opposite sides. The 
fact is given, however, to show that one 

the whole over. It may 

cannot tack the canvas straight along the 

keel and then stretch it over to the gun 
wale and expect it to be smooth. The 

canvas must be put on according to the 
curves of each canoe. You may not be 

able to get away from a very slight loose- 
ness along the gunwale but this will dis- 
appear when the canvas is glued on. This 

not mean, however, that folds 

are allowable. 
When the canvas is in place, it should 

does any 

841 
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be lightly tacked along the gunwale and 
keel and the curve of the stems. Then, 
with a soft lead pencil or marking crayon, 
run along the line of juncture between 

the keel and planking (A in Fig. 2), mak- 
ing a distinct mark; do the same along 

the juncture of the gunwale and the plank- 
ing (B, Fig. 2) and along the edge of the 

stems. This is done so that, when the 
canvas is removed, it can be replaced ex- 

actly in its former position. All the tacks 
are now taken out, except those along the 

center line, and the canvas rolled back as 

it was when the work was first begun. 
Before starting, the waterproof glue 

should have been made ready. You can 
buy waterproof glue or you can make it 

yourself. If you buy it, it will come rather 
expensive for a job like this, and glue that 

you waterproof yourself will answer the 
purpose perfectly well. A great many dif- 

ferent estimates are given in regard to the 
quantity of glue 

very extravagant. 

being 

Three pounds oj ,lue 

have been found ample for an 18-ft. canve, 
including the glue that was used to make 
the filling putty. It may be made all at 

once or half of it at a time. If your pot 

is not large enough, a pound at a time 
will do. 

necessary, some 

To make the glue, buy a good grade of 
ordinary carpenters’ glue; put it into the 

pot (a double boiler is preferred so that 
the glue is not likely to burn) and cover 
it with just enough water to swell it with- 

out its losing shape. The exact quantity 
of water cannot be given since it varies 

with different grades of glue. A medium 
grade of hide glue will take about 2% 
parts of water to 1 part of glue by weight. 

The length of time it takes to soak the 
glue also varies, but it is well to soak it 
overnight when it is to be used the next 

morning. When thus softened, linseed 
oil is added in the proportion of 1 part 
oil to 8 parts of glue (% Ib. of oil to 1 Ib. 

of glue). Have plenty of water in the 
outer part of the double boiler, and then 
heat while stirring until the glue melts 

completely and is mixed with the oil thor- 

oughly, when a gelatinous mass results. 
This done, it is well to add % oz. of nitric 
acid to every pound of glue. This will 
help to keep it liquid so that it spreads 
more easily and does not set too fast. This 
glue sticks firmly, and it is said that it 
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neither absorbs water nor allows it to pas 

through. It has stood the test thus fa: 
in the writer’s case. 

When the canvas has been proper! 
marked and rolled back as directed, plac: 

your glue pot in a convenient position 
Apply the glue to the planking and not to 

the canvas, using a regular glue brush 
The advice given is generally the othe: 
way, but the writer does not feel that thi 
is better and he has certainly had won 

derful results by putting the glue on the 
planking. The canvas having been rolle: 
clear back to the center-line tacks, spread 
the glue thoroughly upon the planking 
for a distance of about 2 ft., rubbing it in 

well. Then, if an assistant can be had 
it is well for him to hold the canvas 
slight distance from the planking. Start 

at the center-line tacks and on the bulg 
and lightly run the hand up toward the 

keel, getting the pencil line back into it 

original position. Then run the hand 

lightly down to the gunwale and get that 

line back into its original position. In 
this way run first up and then down, until 

the lines are in place as fat as the glue 

has been spread. The whole surface must 

then be gone over thoroughly so as to get 
out all bubbles and folds. The canvas 
must fit like a glove. The covering is then 
turned back again just a trifle from the 

edge of the glue, and a couple of feet more 
of the planking are covered with glue. 
The lines on the canvas are again placed 

into the original position and the canvas 
rubbed down smooth. This process is con- 

tinued until the end of the canoe is 
reached. It is really surprising how easily 

the canvas will shape itself to the various 

curves. If the directions are followed 
carefully there is no reason why the fin- 

ished job should, not look as well as that 
turned out by a factory. Do not as yet 

attempt to glue the canvas over the edge 
of the stem. 

After finishing this half of the side, re- 

move the tacks on the center line and 
glue the canvas onto the other half out to 

the edge of the stem. When this is done, 

take a warm flatiron and run it back and 
forth over the canvas lightly so as to melt 

the glue into the canvas, being careful 
not to have the iron too hot or to soak 

the glue clear through the canvas. Then 
the job should be allowed to stand until 
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glue has set well. A sharp knife is 
<t taken and the canvas trimmed off 

se to the bottom of the keel and the 
iter edge of the gunwale rail. When 

e place is reached where the bang plate is 
be attached, leave a flap, about 1 in. or 

in width. V-shaped pieces are cut out 
the flap, as in Fig. 5, along the curve 
the stem so that it can be pasted 

moothly to the front edge of the stem. 
lacks are also driven in in order to hold 
he edge of the canvas firmly in place. 
Vhen the glue has set thoroughly, the 

anvas is trimmed off close to the farther 

edge of the stem. 

[his completes one side of the canoe as 
far as gluing on the canvas is concerned. 
lhe canvas is then glued onto the other 

ide. This is to be glued around the 
front edge of the stem also, making a 
double thickness of canvas on its outer 
edge as shown in Fig. 5. 

The next step is to nail strips over the 
edges of the canvas to keep them from 
working loose. A thin narrow strip of 

say a % by “4e-in. window-screen 
properly chamfered if necessary, 

is covered with some of the waterproof- 

glue putty, as is also the side of the keel, 
and the molding is then nailed in place 
with 34-in. flat-head wire nails, or such 

other nails as may be suitable. (See Fig. 4.) 
Chis will pull the molding up tight and 

queeze out the superfluous putty. The 
surplus is wiped off and the job left to dry. 

molding, 

molding, 

treat Wet VV SEN EE SEED NOOSE VE FD FER PP EEENS S 
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The strips tacked against the rail by 

the writer consisted of “kite sticks” of the 
proper width. These doubtless cannot be 

had in every community. They are the 
long narrow strips that are cut off cigar- 
box wood while making boxes of different 
sizes. However, some other thin narrow 

strips probably can be found for this pur- 
pose. They are set in glue putty in the 

same manner as the molding strip was 

fastened along the keel. 
If the old bang plates are broken, new 

ones must be put on. The material can be 
bought in 10-ft. lengths. One piece is 
enough. It should be of ample width so 
that the holes drilled through it for the 
screws do not unduly weaken the plate. 
It is also advisable to put glue putty under 
the bang plates. 

readily bent. 
When the bang plates are on, the job 

is complete for filling and painting the 
canvas. This is outside the purpose of 
this rticle. There are different methods 
of treating the canvas. 

The material is quite 

Some advise giv- 

ing a first coat of shellac, but this is rather 
expensive. The writer gave a first coat 
of linseed oil and let that get bone-dry. 

This was followed with two coats of tinted 

white-lead paint. When thoroughly hard, 
this was sandpapered until smooth, and 
then a couple of coats of waterproof var- 
nish were given. 

a swastika. 
how 

The author also added 

The illustration below 

the canoe looks at 

shows 

present. 
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Self-Closing Mosquito Netting 
for Tent Doorways 

Mosquitoes, flies and other insects take 

much of the joy out of a camping trip. 

To this much as prevent annoyance as 

MECHANICS 

and tasten with brads or pins. Lay the 
yard or spar on the top edge of the block 

and drive a brad in front of it at the 
center and one near each end. Catch 
hold of the bottom corners and pull the 
sail so that it is spread over the block 

without wrinkles. When tho: 

Lal 

A OLD CHAIN 
Prt tarci ti SEWED TO HEM 

How to Use Mosquito Netting in the Door of a Tent 

is possible, get some mosquito netting and 

suspend it in the entrance of the tent as 

the drawing. If vou 

brush it with the 

through, the net is likely to cling to the 

clothing or catch on buttons or shoe hooks 

shown in have to 

aside arm to pass 

causing it to tear. This can be overcome 

by sewing two pieces of old chain to the 

hem at the bottom of the netting. 

lengths 

linen fishline, are passed around the net- 

ting and through the evelet holes in the 

tent wall, both cords terminating in a ring 

suspended from the center eyelet. Pull- 
ing the ring will part the netting so that 

one can enter without interference. When 
. . 1 . - 

the ring is released, the weight of 

Two 

of flexible cord, such as heavy 

the 

chains in the hem will draw the netting to- 

gether 
a 

from top to bottom. 

Making Sails, Blocks and Deadeyes 

for Model Ships 

To make sails on model ships appear 
as if “bellied” by the wind, take a piece of 

2-in. wood, the exact size depending on 
the size of the sail, and cut it down to 
form a pillow-shaped block, a little larger 

than the largest sail to be made. Cut the 

sail and hem it for the insertion of wire, 
then make up some thick starch and soak 

the sail thoroughly. Place it on the block 

oughly dry, give the sail two coat 
of white shellac, the second one 

being applied after the first ha 
dried perfectly. Take the sail 
off the block and give the inside 
one similar coat. When dry, re 

place the sail on the block ar 
leave it there for a day. The sai 
will then look weather-beaten. [| 

you are building only one model 
treat the largest sail first and ther 

cut the block 

suitable for the smaller sails. The 
blocks may used, o 

' 

down to make 

also be 

course, for curving the triangu 

sails. 
i 

If you are making sever 

models, it is 

blocks of different sizes. 

To make blocks, cut a strip of suitab! 
stock, preferably boxwood, to the widt! 
and thickness of the size desired. Mark 

off the length of each block on the nar 

side and drill a small hole about a 
third of the back from the marl 

Make a little notch on each line, top and 

bottom, and with the point of a knife cut 
a small groove from the hole to the note! 

Also cut With a 

best to have a te 

row 

was 

one along each side. 

sharp knife also slice each block off, cut 

GROOVE NOTCH - 

gamete Ye 
=) cur, 

TAU DL, 
Groove £ Ss “ae. 

BLOCK DEADEVE 

Simple Methods of “Bellying” “Sails, and of Making 
Blocks and Deadeyes 
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a little on each side. If strapped 
ocks are desired, take an “E” mandolin 
ring and bind them as indicated in the 

etail. If a lathe is available it is also 

easy matter to make deadeyes. Turn 

ut a piece to the right size and cut 
otches half the width of the deadeye. 

Saw each one off, sandpaper and drill it.— 

Carroll MacT. Elder, Bradley, Ky. 

Tool for Turning Hot Valve Wheels 

The wheel of a valve connected to a 
cleaning tank was generally too hot to be 

touched with the bare hands. Some of 
the men used waste while others preferred 
inserting a screwdriver between the spokes 

to turn it around. To avoid these make- 
shift methods, I made a simple lever that 

has proved very handy. I doubled a length 

of “e6-in. wire and drove the closed part 
into a file handle, while the other end was 
formed into a hook to fit on the valve 
stem and the tips then bent outward at 

right angles so as 

to engage the 
valve wheel as 

shown. In the 
drawing, the left- 

hand hook is en- 
gaged with the 

handle to open the 
valve. To close it 

the lever is re- 
versed on the spin- 

dle and moved in 
the opposite di- 
rection. Hung on 

a nail close to the valve, this tool is always 
handy when the handle is too hot to be 

touched by the bare hands.—Harry Moore, 

Hamilton, Can. 

Let Nature Be Your Painting Guide 

Some painters use nature to guide them 
in arranging the color schemes for houses. 
Picking, for instance, a pansy, for the pur- 

pose, he uses its dominant color as a guide 
for the side wall, the next most prominent 

color for the corner boards, cornices, etc., 
and the high-colored tints for the panels, 

brackets, shingles, carvings, etc. Nature 
furnishes perfect harmonies in color and 
such a guide is easy to find, especially in 

summer.—L. B. Robbins, Harwich, Mass. 
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Growing Long and Tender Stalks 
of Rhubarb 

To make rhubarb stalks grow long and 
tender, and practically without strings, is 

the ambition 
of many ama- 

teur garden- 

ers. This may 
be done easily 
by the use of 

headless kegs 
or half bar- 

rels, as shown 
in the draw- 
ing. A keg is 
placed over 

each rhubarb 

plant as soon 

as the leaves 
are fairly well 

developed, and 
no further at- 

tention is nec- 
essary, except 

to water and 

cultivate it in the usual way. The plant, 
denied the full sunlight but supplied with 
plenty of nourishment for its growth, 

pushes rapidly upward and produces long 
bleached stalks which are more tender. 

Inner-Tube Band on Broom 

Protects Furniture 

Using a common house broom for 

sweeping under dressers, buffets, and other 
low pieces of furniture will cause damage 
to the var- 
nished sur- 

faces unless 

care is taken. 
To avoid this 

trouble, cut a 

wide rubber 

band, from a 

discarded in- 
ner tube, to 

the shape in- 
dicated... The 

tabs are per- 
forated so that INNER TUBE 
they can be slipped over the broom handle 
and the band is stretched down over the 

broom shoulder, where it will serve as a 

neat and effective buffer. 

TOP VIEW 
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Fisherman’s Watch and Cigarets Kept in Rubber Bal- 
loons to Keep Them Dry e 

Fisherman’s Watch and Cigaret Protector 

Fishermen, particularly in going for 
trout, often slip on a slimy rock and re- 
ceive a thorough ducking. The 

ducking may be taken good-naturedly, but 

mere 

it is rather annoying to find one’s expen 
sive watch, tobacco or cigars hopelessly 

water-soaked. This trouble 

avoided by the use of toy 
covers for these articles. 

can be 
balloons as 

Just slip your 
watch or tobacco inside of the rubber sack 

and tie up the end. The thin rubber can 
be stretched taut overe the face of the 
watch and this will be sufficiently trans- 
parent to read the dial. 
carried in the same way. 

Cigarets can be 

Tanning Shoes without Dye 

When white-kid shoes become dark and 

gray from much cleaning they can easily 
be tanned without. dve. 

of tincture of saffron with three table- 
spoonfuls of olive oil. Rub this mixture 

into the leather with a piece of soft cloth, 
first making sure that you have cleaned 

Take ten drops 

POPULAR MECHANICS 

the shoes as well as possible. One or two 
applications will do the tanning effectively 

suffalo, N. Y. —L. H. Georger, 

Coloring Solder 

Better and more lasting jobs could be 
done on brass if the joints were made 

with solder, but the objection to its use 

is that it does not match in color. This 

can be overcome in the following way: 
Make a solution consisting of strong blue 
vitriol and water and apply this to the 
solder with a piece of iron wire. This will 

“copperize” thessurface. Then mix some 
sulphate of zine with strong blue vitriol 

and rub this over the copperized area wit! 
a piece of zinc. This mixture should be 
applied until the right color is obtained. 

Metal Guard Keeps Children 

from Gas Jets 

Every gas stove is a source of danger 

especially where children are allowed to 
play in the kitchen. They may easily turn 
on the gas jets whether unwittingly or it 
mischief. This can be prevented by pro 

viding the sheet-metal guard 

the illustration. It is made in 
tions, which are hinged together, the nar 
row flat part being attached to the stove 

and the curved section arranged so that it 
drops over the handles of the gas jets 
completely hiding them from view. The 
guard is raised when it is necessary to 
get at the jets, but the children, not seeing 
them, let them alone.—F. A. Inman, Grand 
Haven, Mich. 

| /GUARD 
> \ 

shown in 

two sec 

GAS ETS ——-7 
Sheet-Metal Guard Covering Gas Jets Prevents Chil- 

dren from Tampering with Them 
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( NE more item of standing rigging 

should be added before tackling the 
nning rigging—the “Jacob’s ladders.” 

hese run from t’gallant masthead to royal 
isthead, on the after side of each royal 
ist. They are best made by stretching 
o parallel lengths of black button 

read, about ‘6 in. apart, in some conven- 
nt manner, and then knotting No. 60 

itton ratlines across for the length of the 
ndividual masts. Leave long ends on the 

ladders, tuck these ends under the shrouds 
it the mastheads, as at A in Fig. 113, glue 
nd cut off. 

One mistake appeared in the yard di- 
ensions given in Fig. 99, March number. 
he length of the mizzen lower yard 
hould be 8 in. instead of 6™6 in. This 

ird is called the crossjack, usually abbre- 
iated cro'jack. 
First sling the lower yards. A _ short 

piece of 22-link chain is fastened to the 
eve at the center of the yard and to one 
on the mast between the crosstrees. The 

vardarms are supported by the lifts shown 
n Fig. 113. The tackle used here is a gun- 
tackle purchase, and is shown in detail at 
the left. Use “¢-in. blocks for lifts and 

braces on fore and main lower yards; 44- 
in. On mizzen. The pendants are of fine 
twisted wire, painted black. Note that the 

lift blocks at the masthead hook into a 

BUILD THIS 
MODEL OF 

Flying & 
Clu 7 

by James Tate 

crescent-shaped strap, which is so bent as 
to bring the tackle well forward of the 
foremost topmast shrouds. This strap is 
half-round, filed from M“e-in. wire. 

For the entire rigging ninety-six %-in 

single blocks are required, ten '<-in. dou- 
ble blocks and twenty-one’ “¢-in. single 
blocks. For the standing rigging one hun 
dred and forty-eight “46-1n, deadeyes are 

necessary and sixty '%-in. deadeves. 
Pay close attention to Fig. 117. This 

shows the points where the end of each 
running line is belaved, or made fast. This 

is one of the important points about a cor 
rectly rigged model. One authority says 

“The lead of running gear aloft may, and 
does, vary, but the lead on deck should be 
the same in every ship. so that a sailor: 
may be able to go on any strange ship on 

the darkest night, and be able to lay his 
hand at once on any piece of running 
gear.” Also, use common sense in rig 

ging. It is difficult to show the exact lead 
of every line, so, if any question arises as 

to how any particular rope reeves through 
a block, for example, think what the geat 
was intended for, and how it must have 
been used, and then reeve the line in the 

way it would have been handiest for the 
men. When belaving gear, wind the line 
on the pin in a figure-of-eight, as shown 

at the left, Fig. 118, not as in the center 

849 
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1-OUTER-JIB HALLIARDS 17) MAIN LIFTS 
18) 
20) af 

HALLIARDS 27 FORE-TGALLANT BRACES 

f  2-INNER-JIB ” 
3-FORETOPMAST-STAYSAIL 
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6—FORETOPS'L HALLIARDS 24) _ : P 
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14-MAIN TGALLANT STAYSAIL- 32\_ ’ ” 

HALLIARDS 33 CROAK 

15- °? TOPMAST STAYSAIL- 34)_ > 
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s2\_ , 16- °? ROYAL STAYSAIL- | 36|_ ' - TOPPING LIFTS 
HALLIARDS |37/) " ROYAL ”” = [5S 

- Fig.117 

38) _ 54) _ 39) MIZZEN- SKYSAIL BRACES |2¢}- VANGS 
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42-MIZZEN-STAYSAIL HALLIARDS | 58 R 
43- > TOPMAST STAYSAIL. |So}— MAIN-TOPSL BRACES | 
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~MAIN-TGALLAN 
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HALLIARDS 
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BELAYING RIGGING 

BELAYING TOOL 

~ SHROUD OR BACKSTAY 

__ RUNNING 
\Aoo LINE 

\ 

«— KNOT 

USING BELAYING 
TOOL 

SIEZING 
TRUCK >. 

5 } Fic .118 

Make a simple wire belaying tool as shown 
in the same figure, and use it from the op- 
posite side of the model for any particular 
line. Then the job of belaying will be 
found fairly easy. A drop of glue on the 
pin will keep the cord from coming off 

after belaying. The belaying pins can be 
obtained from model-supply houses for a 
few cents a dozen. Get sixty-four pins, 

'% in. long, and cut them off to suit the 
monkey rail as needed. Ordinary. pins, 
driven through holes in the rail, can be 

The coils on used if desired. 
should be formed separately, by winaing a 
few turns of line on a “e-in. dowel, after- 

ward gluing the coil on the pin. 
Use the lightest rigging cord for the 

rigging on the lower and topsail yards, 
and dye it light brown, as near the color 

the pins 

of rope as you can. Don’t leave the run- 
ning gear white. As you go aloft, use 

smaller and smaller sizes of linen thread; 
say, No. 40 for the t’gallant rigging on fore 

and main, No. 70 for the royal yards and 
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100 for the skysails. On the mizzen, eyes of the shrouds at the masthead 
ere the yards are lighter, use No. 70 (using a needle if necessary), brought 

‘gallant and No. 100 for royal and down to the other vardarm and knotted 

il vards. Do the same with the as on the other side. On skysails and 
‘ks. For the lower yards, use ‘46-in. royals, the neatest method is to use a 

cks, 14-in. blocks for the topsail and thread long enough for both lifts and 
lant vards, and, where leader blocks braces, opening the thread at the proper 

required for the t’gallant, royal and point, as shown in Fig. 114, seizing around 

sail braces, use either %-in. blocks or the yardarm, passing the end through the 

¢ 

e same blocks filed down to about “s2 in. shrouds at the masthead and opening and 

eep everything in proportion to the de- seizing to the other yardarm. Use the 
ising size of masts and yards, as noth- dyed thread for this, and, after all is in 

looks worse than heavy, clumsy blocks place, paint the lift portions black. All 
a light spar. lifts are black, except, of course, the pur- 

lhe lifts on the tops’l, t’'gallant, royal chases on the lower vards. 

nd skvsail vards have no purchases, but The halliards are the tackles that are 

nsist of single cords running from the used to hoist the upper yards. All tops’ 

t shoulders on the vardarms up tothe _ halliards are rigged as shown in Fig. 115, 

isthead, on each side. Keep these in using 22-link chain, painted black, and 
‘roportion also, using the medium rig- the light rigging cord. The tye is the 

ng cord for the fore and maintops’l chain that goes through the mast sheave 
rds, the fine cord for the t'gallants, and _ hole and is shackled to the yard iron. On 

.70 and 100 linen thread for the royal the after end of the chain is hooked a “s- 
nd skysail vards. On tops’land t’gallant in. block drilled for another length of the 
rds, the lifts are formed —~ — 
m a single length of PORT BRACES MAIN 
rd icted: > RIGGED IN SKYSAIL-- l,untwisted at one end SAME WAY YARD ‘ 

nd the separate strands 
knotted around the yard- 
rm so as to make a neat 

ot: the other end is 

hen passed through the 

MIZZEN SKYSAIL MAST ee. 

MAIN S 
SKYSAIL~ oh | 

sales — ROYAL TP Sy 
LEADER | ~~ 
BLOCK" MAIN ROYAL 

! BRACE 

~<—<--s 

“MAIN TGALLANT , 

BLOCK 

PENDANT? STANDING END | Fic.120 END To mieten TOP 

MAIN MAST HEA 
A ~TGALANT | [lL MAIN 

4 BRACE ‘ YARD 
P >. P J 

4 g SINGLE BLOCK > =< 
BLOCK 

JOUN-TACKLE | AM 
J PURCHASE ) 

tx 7 7K LL wire 
“fy RUNNING /,/ HAULING 1 Ha [ PENDANT 

STANDING "| END j / ENDS Z 
eno) | \ 7 / ae . | 

/ i ’ A 2 SINGLE | 
: / fhe BLOCKS || Fic.119 

f § ~=—- PENDANT 

MAIN AND MAINTOPSL-- 
YARD BRACES 

same chain, called the runner. This block 

| should be of metal, and if a small lathe is 



driven through holes in the rail, can be 
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available, it can be made as indicated; it 
must not be over ‘6 in. in diameter. In 

the absence of a lathe, regular “6-in. 
blocks answer very well. To the channel 

on one side is fastened a length of black 

medium cord, the upper end being 
tened to the runner as indicated. On the 
other end of the runner a %-in. double 
block is hooked, through which the tackle 

is rove to a block in the opposite channel. 
This is a luff tackle. The hauling end is 

brought down through a single '%-in. 
block in the waterways and then up to the 
rail. In order to get lifts and halliards set 

up tight, it will be found necessary to run 
a small pin through the mast above each 

yard parrel, so as to keep the yard down 
when setting up the gear. Note, in Fig. 
117, that the hauling end of the foretops'l 
halliards is to port; on the maintops’l hal- 
liards, it is to starboard, and at the mizzen 
to port. This is distribute the 

fas- 

I 

done to 

and main, No. /0 tor the royal yards and 

MECHANICS 

strains on the hull, and the same thing 

applies to all halliards, the foret’gallant 
halliards being to starboard, the main t 
port, etc. Lead the tops'l-halliard runner 

tackle, etc., down in line with the topmast 
backstays, the t’gallant halliards in line 

with the t’gallant backstays, and similar] 
with royal and skysail halliards. T’gallant 
halliards on fore and main are rigged in 

exactly the same way as the topsail hal 

liards, except that a gun-tackle purchase 
is used instead of a luff. Fore and main 
royal halliards are rigged as shown in 
Fig. 116, with a light-cord tye and a gun 
tackle. As the mizzen t’gallant yard -i 

not any heavier than the main royal, rig 
it in the same way. Skysail halliards con 
sist of a No. 40 thread tye, rig; 

PURCHASE 
Oy >. GUN-TACKLE 

| 
| | i} J 

—-—MAIN CHANNELS 

/ LEAD OF FORE 
Kwuite BRACES 

\ 

: Fic.121 
7 ~*~ 7 

HOUSE FLAG 

royals, but with a 
single-whip 

chase on the hauling end. 

Fig. 120 for a single whip.) 

The braces are the gear that con- 

pur- 

(See 

trol the fore-and-aft motion of the yards; 
Fig. 120 will make this clear. Rig the braces 

on the lower yards first, starting with the 
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The main braces are rigged with 

isted-wire pendant at the yardarms, 
a single block at the lower end. Into 

quarter, a bumpkin, consisting of a 

e of “6-1. dowel, 

5g in. A medium-cord (black) pend- 

is seized to an eye at the outer end of 
bumpkin, and a “e-in. single block 

ned in the upper end of the pendant. 

Fic.122 
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e hauling end of the tackle runs 

ough a block under the monkey rail and 

the rail. (See Fig. 119.) Maintops’] 
braces are rigged as single whips with the 

tanding end made fast at the mizzen-top 

ast head. Main-t’gallant braces are 

eged in the same way (see Fig. 120), 

ith the standing ends at the mizzen-t’gal- 

nt masthead, and the hauling ends led 

mizzen_ futtock 

ind. Main roval and skysail braces are 

ngle lines led through % and “s2-in. 
eader blocks at the mizzen-t’gallant and 

The leader blocks can 

‘ hooked into the eves of the stays. 
val mastheads. 

Where the ends of running gear go 

lown to the rail on a real ship, they are 
ed through “seizing trucks.” seized to the 

hrouds and backstays above the rail, 
n Fig. 118. These trucks cannot easily 

be made small enough to look well on ow 

model, so, after the lines have been made 

fast, draw them in to the nearest shroud 

or backstay with a black cotton thread on 

each, and knot the thread to the stay to 

represent the truck. Cut the ends off 

close, and keep the knots all in the same 

line, about 2 in above the rail. 

The lead of the fore braces is shown in 

Fig. 121. The fore brace has a gun-tackle 

purchase, the lower block being fastened 

on the forward end of the upper main 
channel, and the hauling end being 

brought in through a %-in. leader block 

on the rail. Fore-tops 
down in the same way, without the pur 

braces come 

chase. Fore-t’gallant, royal and skysail 

braces are led back to the main, as shown 

the hauling ends coming down through the 

lubber’s hole in the main top, 

the main shrouds to the rail 

then down 

Phe mizzen 

braces are led forward to the main, as 

shown in Fig 123. The “R” marks on the 

drawings indicate the running or hauling 

ends of the gear. 

on the brace blocks on mizzen yards 

There are no pendants 
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In making up the purchases, the stand- 
ing end of the cords are made fast to a 

becket block, which is strapped as shown 
in Fig. 113. A neater way to attach the 
line to the block was shown in Fig. 94, 
March number. Drill under the strap of 

the block so as to make a small groove, 

slip the end of the line through the groove 
and knot to the strap. 

The rigging of the foretopmast staysail 
and jib halliards is shown in Fig. 122, and 
the outer-jib halliards are the same. All 

are gun tackles, the lower block of the 
foretopmast-staysail halliard being hooked 

to an eyepin in the bee seat, and the lower 
blocks of the jib and outer-jib halliards 
being hooked to eyes on the jib-boom. 

All the other stavsail halliards are rigged in 
exactly the same way. The staysails were 
the triangular sails that were set on the 
Stays, as the name indicates, and the stays 
on which the halliards are to be rigged are 

indicated in Fig. 117. 
No very detailed instructions are neces- 

sary for the rigging of the spanker boom 
and gaff since Fig. 124 shows this clearly. 
Note carefully how the peak halliards are 
rigged. The throat halliards are a luff 
tackle, and the spanker-boom sheets are 
luff tackles with the double blocks hooked 

to eves in the quarterdeck 
Topping lifts are single whips; the vangs 
which steady the gaff, are also single 

whips, the blocks hanging from light-cord 
pendants, and the standing ends 

of the whips being knotted in 

small holes drilled through the 

lower rail. The block for the 

waterways. 
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ensign halliards should be made as smal] 
as possible, and hooked to a small eyepin 

driven into the end of the gaff. 
This completes the rigging, with the 

exception of the ensign and house flag. 
The ensign is a small American flag and 
can be obtained at almost any store that 
sells favors for parties. 
that is 
model. 

Don't get 
proportion to the 

The house flag will have to be 

made, preferably of white linen, and col 
ored with “paintex” or similar dye color 
It should not be larger than %4 by % in 
over all. 

one 

too large in 

The masts are surmounted by 
small gilt balls, and holes for the house 
flag halliards are drilled through the ball 
on the main. Belay the halliards to any 

convenient pin. Paint the skysail poles 
above the skysail masts white, go over al! 
the paintwork and touch it up where nec 

essary, then give a final glance “alow and 
aloft.” to see that everything is “shipshape 
and Bristol fashion.” Cut out the name 
given at the end of this article and glue it 

on the stern, then glue around it a scroll 
of heavy cord, painted 
model is finished. 

white, and the 

For the purpose of the prize contest, 
the model will be without sails. Later we 
will have an article describing how to rig 
the sails on clipper model, but the 
builder of this model will realize, after he 
has finished the rigging. that the addition 
of sails is a dificult and long job. 

Next month we will describe 

the stand for the finished model 
and show how the photos for 

the contest should be taken. 

any 

Homemade Cigar and Pipe Lighter 

for the Motor Car 

Lighting matches while driving is not 

only inconvenient but involves certain 
danger, especially at night when the light 
temporarily blinds the driver. There are 

a number of electric cigar lighters on the 
market, but most of these are not suitable 
for lighting a pipe. Auto drivers who 

smoke a pipe will therefore appreciate 
the homemade electric lighter described 
in this article. It can be made by any 

motorist and its cost should be approxi- 

mately one dollar. 
A pendant switch used for 110-volt ap- 

pliances is obtained and taken apart. One- 
half of the shell serves as a cover and the 

other contains the switch mechanism 
Get a 6-in. strip of 3¢ by Me-in. brass and 

bend the two ends at right angles as shown 
in the lower left-hand detail. Ho'es are 
drilled and tapped in the bent ends for 
lg-in. 4-36 machine screws which are used 

to fasten the heating element. Hold the 

empty half of the shell in the hand so that 
the two raised portions around the screw 

holes point to the right. File or cut away 
the material around the upper hole down 
to the level of the flat portion. This will 

make room for the brass strips. Turn 

the shell over and carefully drill and tap 
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I hole with a No. 31 drill near the upper 
nd, in the position indicated in the draw- 
g You now have two holes in line 

: t one end of the shell. The brass strips 
ould fit in the shell and are fastened to 

by two machine screws passing through 
One is the assembly 

that belongs to the switch and the other is 

34-in. 4-36 screw provided with a nut. 

fhe two brass strips are assembled with 

hese holes. screw 

. piece of “4e-in. fiber, hard rubber or sim- 

rc 

# 4-36 HOLES DRILL TO 
TAPPED LINE WITH 

Ri ' SPAGHETTI 
* | i 

: i — | Yo" > 

#31 HOLES 
’ A) i” 

3 at.) i ers a+ 

} “e |L= mw 
| J eee 153——41 

CLAMP TO FIT 
STEERING - 

— WHEEL SPOKE 
HEATER ‘ 

¢) SWITCH \ She 
SHELL ‘i 

co ™ - 

, _ 

Casny 
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RUBBER Brass SS : 
INSULATION . ee | pe 

~~~ at 4 -36 BOLT ont oan ae 
CROSS SECTION ASSEMBLY ~-~" HOLDER 

ON THe DTACE VDIOCHS ONT MMNZZCN Vards 
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used on electric flatiron plugs can be used, 
desired, to protect the lampcord from 

breaking easily where it enters the switch. 
The heating element is made of 

nichrome wire. 
tapering 

No. 22 

A 5-in. length is wound 
on the end of a pencil, leaving 

——— 

Auto Owners Who Smoke While Driving Will Find This Homemade Pipe, Cigar and Cigaret Lighter Handy 
to Use; 

} ilar insulating material between them. 

Shellacked cardboard may be used if noth- 

ing else is available. Place the strips in 
mark where they 

Drill two holes with a No. 31 drill 

shorter piece, and with a No. 27 

in the other piece, these holes 

enough to admit a little 
spaghetti tubing. Also use an insulating 
washer between the nut and the upper 

strip. The tubing is necessary to prevent 

au short circuit. Connect one brass strip 
to the nearest terminal of the switch, 
soldering a short length of insulated, 

stranded wire to the brass strip and fas- 
tening the other end under the screw of 
the switch terminal. Care must be taken 

to prevent a short circuit, which may 
cur if the insulation is scraped off too far. 
Next obtain a 5-ft. length of black flex- 

ible lampcord of small size, bare the ends, 

connect one to the other brass strip and 
the second to the remaining open terminal 
of the switch. A coil spring of the kind 

position and are to be 

drilled. 

in the 

drill 

large 

being 

ot piece 

by 

oOc- 

It Does Not Involve the Risk Arising from the Use of Matches 

the ends straight to permit connecting the 

wire under the The exact length 

of coil must be found by trial. it 
venient to hold the lighter with a 

screws. 

1s con- 

spring 

clip on the steering wheel or it can be 

attached to the instrument board. This 
clip may be made of spring brass. The 
connecting wires, twisted together, are 

wound loosely around the steering post 

and are then brought down to the terminal 
block, if the car has one, one lead of the 

cord being connected to the battery ter- 

minal and the other to the ground. When 

in use, the lighter should glow a dull red. 
If it gets too hot, the resistance wire 

should be longer: if not hot enough the 

wire should be shorter. 

@li veneer becomes loose at the edges, 
raise the section slightly with a thin knife 
blade and insert a flake or 

under the veneer; then pass a warm iron 

over the spot. This will melt the shellac, 
holding the veneer securely. 

two of shellac 
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Old Milk Can Stood, 
— Top Down, in the End 

of a Hog-Feeding Trough 
Serves as a Funnel for 

Pouring Slop 

“Funnel” for the Hog Slop Trough 

A young farmer got tired of having his 
young hogs push the slop bucket out of 
his hands and spill the contents before he 

had a chance to get it into the trough, so 
he constructed the illustrated “funnel” 

from an old milk can. He first cut the 
bottom out and set the can, neck 

in one end of the trough next to the fence. 
The two handles just fitted on the edges of 

the trough and were 
bound to it with sev- 

eral strands of wire, 

holding the can se- 
curely. The slop is 

quickly spread from 

one end of the 
trough to the other 
end and all the hogs 

get an equal share. 

The amount of food 
saved pays well for 
the trouble of mak- 

ing the installation. 

down, 

: 100-LB. PRESSURE 
WATER GAUGE . ~\ 

TIRE VALVE --------- ff 

} = COT. LOL TEE MOLT EE \4 
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Hot Water from Outboard Motor 

Finding innumerable uses for hot water 
while on outboard-motor boating trips, 

the writer decided to let the motor fur- 

nish it. A part of my boating equipment 
now consists of a towel, a washbasin and 
a cake of pumice soap. I also have a 

length of rubber tubing that fits 

the end of the water-discharge pipe of the 

over 

circulation system. If I get my hands 
soiled, I simply slip the rubber tube in 
place, fill the washbasin with hot water 

and have a comfortable wash. Under or- 
dinary running conditions the water comes 
out of the motor at a temperature of about 

115°, which is just right for washing one’s 

hands.—John Edwin Hoag, Los Angeles. 

Gauge and Clean-Out Pipe 
for Gravity Gas System 

A number of automotive vehicles are 
fitted with gravity systems for fuel supply, 
particularly trucks and cars used for com- 
mercial purposes. The drawing shows an 
installation which provides the driver with 

a gas gauge on the instrument board, and 
a clean-out pipe to enable clearing the fuei 
line in case it is clogged. A T-fitting is 

inserted at the point indicated, and a 100- 

lb. pressure water gauge is attached here 
so that its bottom is level with that of the 
gasoline tank and the gas in both will reach 

the same height. Turn cocks are provided 

at the tank and at the carburetor. A tire 

; valve is fitted to the 

-4+—-- a top of the gauge, 
Fi © which is graduated 

in gallons by start- 
ing with an empty 
tank and adding 
one gallon at a time 

until the tank is full. 

A file can be used to 
make the marks on 
the gauge. 

}iy 

III 
-nNeas.uvaneaesd [! 

To clean 

Frank Sargent, FUEL LINE” 
Holton, Kans. icone TURN COCKS--------"} 

- CARBURETOR--* 

@iIn nailing onlight 
ie | Wn 

—_'\ out the fuel line, 
be attach the pump 

above the gauge 
and alternately 

open and close the 
turn cocks. The air 
pressure supplied 

molding, first soak 

the material. 
Gasoline Gauge for Gravity-Feed Type of Gas Supply 

Installed on Instrument Board 

will then force out 

the obstruction. 
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Repairing Broken Pewter 
By DICK HUTCHINSON 

OLLECTORS of old pewter find many 
pieces with a broken leg or otherwise 

lamaged sufficiently to spoil a valued and 
desirable article. No matter how good 

man may be at common soldering, the 
repair of pewter by this means is gener- 

ally considered an impossible task, as pew- 

ter is one of the most fusible of metals. 
A short time ago I picked up the teapot 

shown in the accompanying illustrations 

with one leg lost. After a little experi- 

menting I made a new leg which, when 
finished, could not be distinguished from 
the others. I mixed up a small quantity 

of plaster of paris in cold water, and, after 
having drawna linen thread over one of the 
ood legs to divide the cast, | completely 

covered the leg, with the exception of a 
hole in the bottom, with about \% in. of 

the plaster. After this had set just enough 
to hold together, I took hold of both ends 
of the linen thread and pulled it out 

PLASTER 
aa’ PARIS 

METHOD OF MAKING PLASTER 
OF PARIS CAST 

through the plaster, cut- 
ting the cast in two. I 

allowed the cast to re- 
main on the leg until it 
was thoroughly dry and 
hard, removed the two 

parts and then set them 

in place on the short 
piece that remained of 

the broken leg, fitting 

them snugly over this so 

that the new leg would 
be in the same position as 

the old one had been. I 

applied a thin coat of fresh plaster over 
the seams in the cast to hold them to- 

gether, and in the proper position. When 
this had set thoroughly, I melted a small 
quantity of old pewter in a ladle and, 

turning the work upside down so that 

the hole in the bottom of the cast would 
come on top, I poured the molten pewter 

into the hole until the cast was full. The 
hot pewter melted a portion of the stub 

of the old leg, and that was just what I 
wanted, as the new and old pewter fused 

together nicely. As the whole was in- 
closed in the cast, the new leg was nat- 

urally set in the desired position. When 
the piece had cooled sufficiently, I re- 
moved the plaster cast and found that, 

with the exception of the seams where the 
cast came together, the work was entirely 
satisfactory. After smoothing these seams 

with a fine file and a piece of jewelers’ 
emery paper, I lighted a match and held it 

Broken Parts of Pew- 
ter Teapots and Simi- 
lar Pieces Can Readily 
Be Revlaced by Pour- 
ing New Parts in 

Plaster Casts 

859 
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under the new portion, @llowing the smoke 
to blacken it slightly. I rubbed it up just 
enough to match the rest of the piece. 

This done, I applied a coat of transparent 

POPULAR MECHANICS 

inviting picture during the early weeks oi 
growth, it does not matter so much in 

garden where a special place is set aside 
for these flowers, and where the plot is 

not too conspicuous. But when, 

as in the case of the average home 

owner, the dahlias must be grown 
in a small yard, perhaps in front 

of the house, the presence of even 

a few bare stakes detracts from 

the general appearance. 

One home owner overcame tl 

objection in a novel 
ll 

way: In 
stead of driving the stakes into 

the ground when the tubers were 

planted, he buried a 10-in. length 
of l-in. pipe in the ground. setting 

it vertically so that the top would 

be just above ground level. To 

Two Samples of Broken Pewter Articles Which Were 
the Process Described 

lacquer, and the teapot, equipped with a 

new leg, was as good as ever. 

Other parts ot 

renewed in a similar manner. If a 

pewter pieces can be 

por- 
tion of a cover has been broken off, use 

make 

section of spout or 

and there is nothing to 

model from, fill in the broken portion with 
plaster of paris, and over the out- 
side with a pocketknife after the plaster 

until it conforms the line 
of the remaining section. the out 
side of the built-up section with vaseline 
and proceed to make the cast as described 

above. Soak up the built-in plaster with 
hot water and dig it out with a pocket- 

knife. 

which to 

the 

side with 

ifa 

grone 

the remaining 

the mold. 

handle is 

work 

with has set, 

( oat 

In case of a broken spout, a core 

may be built up of dry plaster, incased 
in a cloth sack, and placed inside of the 

spout. When the work has cooled after 

pouring, cut a hole in the sack and sift 
the plaster out. 

New Scheme for Dahlia Stakes 

Among dahlia growers it is general 
practice to set the stakes, which later 

are to support the plants, at the time the 

tubers are planted. This practice prevents 

possible injury to them if the stakes are 
driven in after the plants have come up. 
While these bare wooden stakes, often 
standing 5 or 6 ft. high, do not make an 

Mended by 

prevent dirt and other mate 

rial from getting into the pieces 

with 

plugs made trom old broom handles. A 

nail driven horizontally through the plug 
near the top prevents it from slipping 
down into the pipe. When dahlia 

plants are tall enough to need support, 
the plugs are withdrawn, and the wooden 
stakes inserted into the pipes. <A 

of pipe he stops them up 

the 

are 

couple of wooden wedges may be used to 

hold the stakes tightly. With this plan 
it is not necessary to set out the 

until the plants are 2 or 3 ft. high. 
stake 

It i 

_GROUND 
| NAIL 

E LEVEL 

~~~ ++ + + 

— 

Se ad 

Lengths of Pipe Buried in the Ground Make Good 
Supports for Dahlia Props 

even possible, if desired, to use short 

stakes at first and then longer ones as the 
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lants grow higher. In either case the 
appearance of the front yard or flower 
bed is not marred by a group of unsightly 
rops during the early part of the season. 
Robert H. Moulton, Chicago, Il. 

Homemade Cigaret Lighter 

To make an efficient cigaret lighter like 

that shown in the drawing, get two brass 
or other metal tubes, each about 2 in. in 
eight and 1% in. in diameter, and also a 1- 

n. piece of platinum wire from a chemical- 

upply house or jeweler. Insert the wire 
n the cork, that fits one of the metal tubes, 
and attach a small cotton wad securely to 

other end of the wire. The second 

tube is about half filled with alcohol and 
is fitted with a cork to prevent evapora- 
tion. When a flame is desired, insert the 

cotton-wadded end of the platinum wire 
into this tube, not directly into the alcohol 

but only in the fumes above the liquid. 
The cotton wad will become lighted. To 
extinguish it return to the other tube and 

the 

cork this as well as the alcohol tube. For 

i greater con- 

venience, the 
tubes should 

PLATINUM . 7 ORE AND be bound to 

COTTON WAD. ES gether with 

adhesive tape, 
FUME ; eee 
LAYER and they may 

be decorated 

ALCOHOL-- if desired. | he 

cost of this 

CORK ---- lighter will 

be only 25 or 
5O0cents — 

Philip C 

Shera, Colum- 
bus, Ohio. 

Green-Bronze Finish for Plaster Casts 

Small plaster casts can be finished at- 
tractively by giving them a green-bronze 
finish. It is made as follows: Dissolve sal 
ammoniac, 1 oz., cream of tartar, 3 oz., and 
salt, 6 0z., in 1 pt. of water. Then dissolve 
copper nitrate, 2 oz., in an additional pint 
of hot water and mix the two solutions 
thoroughly. When the mixture is cool, 
apply it to the cast with a soft brush, put- 
ting on several coats where extra depth 
of color is desired. 
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Homemade Shower Bathhouse for Farm Built of Old 
Lumber at Very Small Cost 

Shower Bathhouse for the Farm 

accommodations 
ally missing on the farm. 

Shower-bath are usu- 

the 

shower house shown in the drawing is 
However, 

simple to make and will be appreciated by 

the men coming from the fields after a 

day’s work. The water in the overhead 
tank is warmed by the sun’s rays and 
much heat is also retained in the house 
itself as its sides and top are covered with 

sheet metal. In this particular case, the 

material for the frame was taken from an 
old mill tower, which had down. 

The posts are 10 ft. high and are 6 ft. 
apart, being set in the corners of a con- 

crete floor. The sheet iron used for the 
walls can be obtained in 8-ft. lengths. 
Water is pumped into the tank by the 
windmill and a length of pipe runs down 
inside, terminating in a homemade sprin- 

kler, which can be raised or lowered and 
has a shut-off valve. 

blown 

The device cost the 
owner only a few dollars, and he claims 

that it has more than paid for its cost in 
the convenience obtained.—Dale R. Van 
Horn, Lincoln, Nebr. 

q When a hot dish is set on ice to cool, 

place a fruit-jar rubber ring under it; then 
the dish will not slip. 
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Buoyancy of a Surfboard Can Be Increased by Extra 
Board Hinged to the Bottom 

Improvement for the Surfboard 

More pleasure can be had from a surt 
board by attaching an extra board to the 

This board is fas- 

tened on by means of hinges so that it 
underside, as shown. 

will be forced back against the surfboard 

when it is being pushed out into the sea. 

When the user has waded out far enough 

wave, the board to catch the crest of a 

is turned around, the attachment drops 
part of the 

a long dis- 
down, and it will then catch 

wave which carries the rider 

tance toward the 

shore. White pine 

should be used to 

make the board and 

two coats of shellac 

are applied to pre- 

vent the wood from 

becoming 

logged. A 

cord 

water- 

strong 

connects the 

end of the 

attachment to the 

rear end of the surf- 

board. This pro- 

vides extra support 

to the 

A very 

lower 

crossboard. 

stout 

may 

per- 

increase 

the efficiency of the 
crossboard by mak- 

son 

Hinged Board Prevents Cats and Dogs from Licking 
Tops of Milk Bottles 

MECHANICS 

ing it wider than the surfboard. In use 

it is, of course, necessary to observe care 
in order not to get one’s fingers pinched 

between the two boards. 

Cleaning Kerosene Range 

Practically all kerosene-burning kitchen 
feed the from one main 

pipe running the entire length of the stove 
In time, the bottom of the fount holde 

becomes filled with dirt and water, 

works its 

eventually 
burners. 

stoves burners 

whicl 

into 

clogs up the 

way down the pipe and 
inlets to the 

To clean the pipe and the minute 
outlet openings is usually a difficult task 

but can be quickly and easily done wit! 
the aid of a good bicycle or auto pump 
Remove the fount and the burners from 

the supply pipe. Also take the end plug 

off the same pipe. Place the nozzle of th 

pump over the several jet openings, one at 
a time, and force a stream of air through 

them. This will dislodge any particle in 
the jets and will blow it either out of the 

end of the main pipe or up into the fount 
basin, where it can be taken out. Repeat 

ing this by blowing from different jets 

will in a short time clean the piping of 
retuse and water. lhen replace the burners 
and the stove will operate normall\ 

Hinged Board Protects Milk Bottles 

To prevent dogs and cats from getting 

at the milk bottles, a simple cover can be 

shown in 

the drawing. It con 

made as 

sists of a %-in 

board, 

hinged to the wall 

so that it will rest 

horizontally on the 

wooden 

tops of quart-size 

bottles, and, when 

not in use, it can 

be swung to the po- 

sition indicated by 

the dotted lines. 
The board also pro- 

tects the milk bot- 
tles from being ac- 
cidentally pushed 

over by baskets and 
boxes, or by persons 
walking past them. 
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Exposure Meter for Reflex Cameras 
By HERBERT J. SUMMERS 

w= small expense and a little time 

and ingenuity, a scientifically correct 
exposure meter, which is dependable, sim- 

ple and almost instantaneous in operation, 
may be built into the ordinary reflex cam- 

era. It works on the photometer princi- 
ple and depends on matching two fields of 
light to the same approximate intensity. 
One of these fields is the image on the 

ground-glass screen within the hood of 
the camera, and the other is the light from 

an ordinary pocket electric flashlight, the 
light being arranged to appear in a square 
in the upper right-hand corner of the 

ground glass. 

rhe process of gauging the light, and 

We Wainy 
: \ il Ws, 
ve 

A Simple Built-In Exposure 
Meter That Can Be Added to 

Any Reflex Camera 

a 
LIGHT-TIGHT BOX “> EAR 

Look in the 

hood at the image on the screen and press 

the button, illuminating a square in the 

hence the exposure, is this: 

upper right-hand corner of the screen. 

The image will be found to be either 
stronger or weaker than the illuminated 
square. Change the opening of the dia- 

phragm until the two fields of light are 
approximately the same average intensity. 
Using, then, that particular diaphragm 
opening (or stop), the correct exposure 
will be a certain constant amount of time 

445 second, which it is necessary to -=-—ay 

determine but once by experiment when 
your apparatus is first built. 

Now, having the time (or speed) and 
the stop accurately known, say, for ‘25 of 
a second, it is a simple matter to com- 

w oe 
= case 

863 
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Above, Image on Screen, Showing 
Illuminated Square in Upper Right- 
Hand Corner; Below, Battery for 

Flashlight Camera 

tute the pee ) inv other stop, or the 

top for any other speed. Simply remem- 

ber that an increase in the stop from one 

figure to the next. admitting more light 

calls for one-half the speed. In short, every 

time the stop is changed from one figut 

he amount of light admitted 

to the him s either halved or doubled 

according to whether the ‘diaphragm is 

closed or opened The speed must be 
i é or <¢ uplec acCOrding ty. 

In your apparatus, a correction must be 

made tor the difference between the qual 

] | ve and the It as seen bv the e 
ictinie light which is effective in makine ACUI = Wilictl i Clive 1M Making 

the picture. This is very nicely accom 
plished by means OT n onochromatic blue 

filters. The dark blue known as the “C4” 

passes a very high percentage of the ac- 
tinie light of the ordinary film pack, 
film or orthochromatic plate or cut 
Viewing, 

minated 

roll 

film. 

then, the screen and the illu 

filter, 

the actinic light only, 

square through the blue | 
‘ ]  *- ‘ vou are looking at 

and the eve is prevented from being influ 
and other lig! 

hich is not 

v colors, it, such as 

e 

1 enced by 
| red. w actinic. One of these 

filters 
1 

may be permanently installed over 
the electrically il] 

| 

uminated square, and the 
other may The 

from 
exposure is actually 

ve placed over the lens. 
must be 

before the 

latter, owever, removed 

the lens 

being made. 

For the construction of this meter, pur- 

MECHANICS 

chase from the hardware store a small, flat 
pocket flashlight, one of the type whic! 

has the lamp exposed and is without 

lens or reflector. Then, from a photog 

raphers’ supply dealer, obtain a mono 

chromatic blue filter. These come in 

atin 

slightly larger than is necessary to cove 

gel 
squares of various sizes. Get one 

the lens of your camera 
and mount it 
two pieces of 

glass obtainable from the 

betwee 

circul iT 

hardware store. This car 

be either fitted into the 

cell which holds you 

other filters, or some sort 

of holder can easily be 

improvised. The scray 

the corners of the 

square 

from 

blue 

for the small illuminated 

field 

screen. 

will suffice 

in the corner of the 

It will be noted eround-glass 

from the photograph that the Se » writer lo 

cated the battery case on the side of hi 

that the button v 
Wit 

wire 

camera in such a way 

easilv accessible to the right thumb 

some bits of fine insulated copper 

the terminals of the 
> | lamp has 

make connections at 
4] 
ashlight where the beer 

screwed out, and lead these wires throug! 

the case of the camera, through fine hole 

made with a pin, into the upper right-han 

corner and on top of the ground-gla 

screen. There it is only necessary to con 

struct some sort of box just large enoug! 

lamp from the flashlight \ 

light-tight box can be built, of pasteboat 

to house the 

and glue, around the lamp, just the same 
size as the black square in the corner ot 

the finder used as 

picture. 
an aid to framing the 

Over the top of this box place 
one or two thicknesses of paper and the 
blue filter. 

You are then ready to calibrate yout 
meter, that is, to determine the time con 
stant mentioned in an earlier paragraph. 
This can be done in two or three ways. 
Select a subject. Watch the blue fields 

of light as mentioned before and then with 

another (borrowed) meter, find out the 
time required for that particular stop 

This is the quickest method. Another is 

to determine the stop again as above and 
then experiment on a few films exposing 

1 1 One at, say, 40 second, one at %5 second, 



ne at 130 second. Then use the time 

int which gives the best result. If 

ound that, with an average picture, 
top comes:-out very small or- very 

or perhaps the fields cannot. be 
hed at all, take out some of the paper 

filters (if more than one) in the illu- 

ted square, or, if. meceSsary, put in 
more. It is best to have your time 

tant come out a relatively. slow speed, 
10 to 449 second, so that in an average 

t outdoor photograph, the stop will 

all; then the meter will be fit for use 
ep shadows, the limit being the dim- 

picture you can take at that speed 
vour lens. Once this time constant 

und, it will always be the same. Thus 

time an exposure is calculated, you 
use the stop found as told above, with 

particular shutter speed. Then, if 
wish to use another speed or stop 

ening, it may be computed as outlined. 
he reason for the correct operation of 

meter is fairly obvious. The square 
lways illuminated to the same inten- 
and is constant within negligible 

ts. Hence, when the image on the 

sund-glass screen is matched with it in 
tensity, it, too, is al- 
vs the same within the 
ie negligible limits. 

th the same amount of 
ht always admitted to 

film, the shutter speed 
t necessarily be the 

e at all times. This 
utter speed is the time 

nstant determined at 
outset. 

should be added here 
it the writer employed 

meter for three 
nths last summer mak- 

about 400 rather par- 
lar publicity photo- 

phs throughout Eu- 

pe under all sorts of 
ght conditions, and ob- 
iuned excellent results. 

might be thought that 

battery would not be 

ependable, but it was found that, after 

Hardware 

& 

the first day, it was so nearly constant that 

was impossible to notice any change 

‘nearly three months, until, by accident 
ne day, a short circuit came somewhere 

Sliding Shelves Dis- 
play Large Quanti- 
ties of Small Mer- 
chandise in the Lim- 
ited Space of 

Store 
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in the system and the battery died. It 
cost 25 cents to replace. Of course, care 
should be taken and the current used only 
a short time while testing the light. 

Sliding Shelves in Store Save Space 

Homemade sliding shelves. solve the 

problem of storing and displaying large 

stocks of small merchandise, such as 
kitchen utensils, enamel and china dinner- 
ware, in a western store. Around the 

sides of the walls, large cases holding a 
great number of these sliding shelves have 
been built. There are from five to ten 

shelves in each case, and the depth of 
each shelf or tray varies with the type ot 
merchandise for which it is designed. The 
shelves slide on steel rollers, which were 
taken from roller skates, four rollers be 

ing attached to each cleat on which the 

edges of the shelves rest. In use, a shelf 
can be pulled out from the wall so that 

the customer can inspect every piece of 
merchandise displayed. Additional shelves 
of the usual rigid type may be built above 
the cases if desired—Miss Mary Gleeson, 
San Francisco, Calif. 

@ Tin can be removed from tinplate scrap 
by boiling in caustic soda, and the tin in 

the solution deposited on a sheet-iron plate 

by electroplating. 
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Wrecking Car Has Motor-Driven Hoist dollars were saved, besides the delay and I 
risk incidental to the transportation of 

Instead of having a hand crank on this new tanks by railroad, state highway 

wrecking car to pull autos out of the ditch, the roughest kind of mountain road 

Solon K. Stewart, San Antonio. 

Texas. 

1 tif 

Mixture for Cleaning Hands 

I have a cleaner for the hands. 

which has been found just as ef 

fective as soaps and cleaning com 
pounds commonly used for tl 

purpose. It does not require any 
rubbing and need only be applied 
like soap. The ingredients are ol 

tainable in almost any drug store 

or paint store. Get 1 pt. of Turkish 

red oil, which is also called solu 
1 

ble oil, and % pt. of xylene, whi 

is more commonly known as sol 
Old Auto Engine on Wrecking Car Is Used to Operate the Hoist vent naphtha. Mix the two tho: 

a western garage man uses an old motor oughly and apply tothe hands. The com 
to do the work. The gear shift and clutch pound is readily soluble in water.—Walte: 

are retained so that the hoist can be driven J. Stefaniak, Buffalo, N. Y. 

at different speeds. A chain and sprocket 
are connected to the winch.drum. This Chain Provides Positive 

arrangement saves both time and labor. Arbor Drive 

—Carlton Groat, The Dalles, Oreg. ; ; 
When turning pulleys of small bore on 

arbors, the work will sometimes slip unde 
Renewing Old Water Tanks 

acut. To avoid this, I tried a new devic 

When a 15.000-gal. galvanized-iron cat- in the form of a chain with a ring at on 

tle tank on a Texas ranch became old and end and a hook at the other. I clamps 

leaky, it was repaired in a way that made _ the ring to the driver plate and passed th 

it even better than a new one. The ranch hook around one of the arms of the pulle 
was situated 80 miles from the nearest This eliminated the slipping and made 

railroad station and about 3.000 ft. above Unmecessary to drive the work very tight} 

sea level, so, when the tank’ began to rust, 0” the arbor. This chain drive will b 
the manager of the ranch, if he had bought found handy also in cases where the wor 
a new one. would have been faced with (#5 too far away from the plate to allo 

the problem of a long haul over a moun-_ the use of a bolt. The chain can be put o1 

tain road, 15 miles from the state highway, @nd taken off readily and is adjustable t 
and the necessity of cutting down thou- different lengths —Harry Moore, Hami 

sands of feet of mesquite, live-oak and t°”, Can. 
cedar timber along the road to allow its HOOK , 

passage. To avoid this-and save time, the DRIVE PLATE ‘N 
old tank was rejuvenated in this manner: > Va 
It was first perforated until it looked like 
a huge piece of metal lath. Cement was 

then mixed and two layers applied to the 

tank, both inside and out. The result was : 

a new and practically indestructible rein- Wg -— 
f .rced-cement tank, 4-in. thick. The work ——— ie 

was repeated on other old tanks on the isle 

ranch, with the result that hundreds of  Pesitive Chain "he Can aaa a 



on 

er 

ne 
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Temperature in Developing Negatives 

amateur photographers neglect 
mperature factor when developing 

or plates. This has much to do 
uccess or failure. The best temper- 

s approximately 65° F. A differ- 
of 15° usually spoils the negatives. 

the negatives invariably turn out 
and very flat; at 55° more strength 

be evident but the image will still lack 
nsity, and at 60°, much longer develop- 

than normal will be required, and 

ntensity will still be lacking. At tem- 
tures above 70° there is danger of the 

sion puckering away from the film 

and also of too rapid development, 
ing “thick” negatives and chemical 

So keep the temperature close to 
Do not rely on 

sensitivity of the fingers to tell the 

perature of the solution, but use a 

mometer, and take frequent readings, 

his is the only reliable method. 

lightly above 65 

Laying Out Keyways 

e photo shows a tool that I have used 
over ten vears to lay out keyways and 

es in long shafts. It consists of a V- 
ck with a level and center punch, a 

plunger, a small spring to bear 

inst the plunger, and a headless set- 

rew, to increase or decrease the tension 

he spring. ‘The center punch is located 
hole drilled in the center of the block 

shown. In 

the tool 

et on the 

tt, exactly 
el, and the 

uch is given 

light blow. 

thout dis- 

lacing the 

irk, the tool 

moved to 

nother posi- 

on to mark 

he shaft at a 
econd point. 
\iter the tool 

been set 
evel, proceed as before, and you will be 
ure that the two punch marks are in line. 

—John Snitil, Cleveland, Ohio. 

ue 
\ 4 

Newsboys’ Change Holder Made from Cigar Box Saves 
Considerable Time 

Newsboys’ Change Holder 

While waiting for a street car on a busy 

corner, the writer noticed a newsboy using 
a novel device tor holding change in readi 

ness for his customers. During rush 

hours, when he was very busy, this holder 

enabled him to make change quickly. The 
holder consisted of a cigar box in which 
a block of wood was fitted. A series of 
notches or recesses were cut in the upper 

side of the block, deep enough to hold 
three cent pieces. The other part of the 
box was used for loose change. When 

not engaged with customers, the boy filled 

notches with pennies. Customers hand- 

ing him a five-cent piece for a newspaper, 
would immediately receive their change. 
—Leslie G. Roller, Cedar Rapids, Lowa. 

How to Drive Nails to Avoid Splitting 

When it is necessary to drive nails in 

places where there is danger of splitting, 
and a drill of the proper size is not at 

hand for starting a hole, simply file or 
grind the point of the nail to a chisel edge 

instead of the regular four-sided point, 

and drive the nail with the sharpened edge 

cutting across the grain of the wood. This 
practice will usually prevent splitting. 
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Conical Sheet-Metal Container for Tar, Which Facili- 
tates Melting and Pouring It 

Practical Container for Melting 
and Pouring Tar 

For melting and pouring tar in small 

quantities, the scaoplike container illus- 
trated will be found convenient. It is 
made of heavy tin or sheet iron, bent cone- 

shaped, riveted at the overlapping edges, 
and closed at the large end with a sheet- 

iron disk, riveted on. A hole is cut at the 
large end through which the cone is filled 

with pieces of tar; the small end is left 

open to permit the tar to flow out when 
melted. A wooden handle is attached to 
the wide end. In use, a plumbers’ blow- 

torch is held so that the flame plays against 
the container, melting the tar and causing 
it to run out as indicated. The outfit can 

be moved about at will and the flow of 

tar can be directed with precision. The 

tar hardens after the flame is extinguished. 

Machining Cold-Rolled Steel 

It will be found that, after machining, 
such as planing, milling or cutting a key- 
way in a bar of cold-rolled steel, the bar 

will spring to a considerable extent when 
released from the vise, owing to the re- 

lieving of the “rolling strains.” This trou- 
ble can be largely overcome by first heat- 
ing the bar to a dull red and then allow- 

POPULAR MECHANICS 

ing it to cool in the air on grates off the 
floor and out of a draft—Frank N. Coak- 
ley, Buffalo, N. Y. 

How to Repair a Door with Bolts 

To repair a door when the stile has 

worked loose from the crossboards is a 

task within the reach of the ordinary 
house owner who possesses a brace with 

a large anda small bit, a file, a wide-bladed 
screwdriver, a hacksaw and a 6-in. carriage 

bolt. First file off the shoulder of the bolt 

so that the shank is smooth clear up to the 
head. Cut a slot in the head so that the 

screwdriver will fit it. Take the door 
down and drill a hole, large enough to let 
the bolt head slip in and just deep enough 
to let it come below the surface of the 
wood. Using the small bit, continue the 
hole through the stile and about 2 in. into 

the crosspiece. It is best to drill this hole 

about 1% or 2 in. below the corner of the 
door. Drill a second hole into the end of 

the door. This hole must meet the firs: 
one, about 1% in. beyond the point wher 

the stile is joined tq the crosspiece. Slip 
the bolt into the hole and insert the nut 
as shown in the drawing. A little manip 

ulation will be HOLE FOR NUT 
necessary to 
get the threads 

started. When 

this is accom- 
plished, screw 
up the bolt 

with the 
screwdriver, 

and the door 

Wi ll b © as 

} 
Sy CROSSPIECE * 

BOLT ||} 

NOTCH CUT 
WITH SAW 

FILE SHANK ROUND 

good as ever. 
The entire job 

can be done in 
about half an one 
hour. If the hole into which the nut wa 

inserted is at the top of the door, it should 
be filled with a wooden plug or cork 
which is tapped in tightly and cut off flush 

If this is not convenient, pour the hole 
full of melted paraffin or sealing wax.—} 

J. Ward, Ismay, Mont. 

6” ROUND-HEAD 

CARRIAGE BOLT 
STYLE 

@Do not connect belt ends with a metal 

fastener and allow the hooks to be poorly 
clinched; the hands of a worker may be 

cut when shifting the belt. 

> te aie ie Ce A | CU SP ae a 
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. interesting bird bath described and pine, which is to be tacked to the under- 
{ trated in this article was turned side of the platiorm. Light hammer blows 

concrete, on a platform or wheel on this block will bring the pipe at right 
of rough boards and rotated by angles to the wheel, when the block can 

e the concrete being built up on the’ be nailed solidly in place, with the pipe 
: and the contour formed by turning projecting through the upper surtace of 

. mass against a sheet-metal template, the platform. The pipe should also pro- 

pported close to the side of the wheel. ject about 3 in. below the block. 
e same design would also serve ‘or a Set in the ground a piece of 4 by 4-in. 

te untain or a_ goldfish bowl, and the _ pine, with the end projecting 3 in. above 

| hod of turning the column and base the surface, and, centering on the end oi 

e4 uld work equally well for making a_ the piece, bore a hole, 4% in. larger in diam 

= lial or gazing-globe pedestal, or sim eter than the pipe. to serve as a socket for 

piece of concrete the projecting w heel 

len furniture. —To. | of™ pivot. Set the wheel 
Build the wheel or in place on the 4 by 

rm of rough 1- A my P alo . f-in. bearing, then 

tock, in two lay AN as eae drive 1 by 3-in 

vith the grain of AY Pe UA oN stake into the ground 

at right angles ’ 21° iy close to its edge. The 

that of the other. | SU Oo ae stake should be about 

see Fig. 1.) Nail aaaveeel Of ato: Pl 2 8) |= 3% ft. long and must 

layers together ~— — a on , be supported firmly 

scribe a circle, } ? It can be braced to 

in. in diameter, on } an convenient ob- 

e platform, and saw — ® ject near at hand, or, 
to shape with a = oo 28 H + if this is not possible, 

mpass saw. Now ; I to stakes driven into 

ore a hole in the the ground behind it 

enter, a driving fit Hh The upper end oi 

a 3-ft. length of | * Sa the pipe is then se 
in. water pipe. SY) ||| Se ; cured so that the 

, Over the lower end ToT platform will be level 
the pipe drive a 4% Vl Fic.| in every rection. by 

ength of 2 by 6-in. means of two braces 

R69 
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cleat at the side of the wheel at the proper 

distance from the center, allowing ¥ ip 

between the bottom of the template and 
the top of the wheel for clearance. Thy 
wheel is then ready for use. 

Get some sand of the quality used fo; 

good concrete work and screen it throug! 

g-in. mesh. A wheelbarr: 

and fastened 

the outer 

top of the long 

bored to fit over it, 

stakes at 

to the 

stake already 

the platform. 

to posts or 

ends. or 
: : oy 
in place. Rotate 

If the pipe does 

not turn with it, owing to loose 
make the nec- 

17 
Wil 

fits in the wheel and block, 

that 

turn with the platform, for a stationary 

center will cause 

when the 

essary alterations so the. pipe 

no end of trouble later, 

is being shaped. At 

around the circumference 

concrete 

intervals of 60 

shown of the wheel drive short stakes as 

in Fig. 2, and nail guide cleats to them, 

projecting over the surface of the plat- 
form, to insure that the | 
horizontal 

wheel will have a 

motion. 
Make a paper pattern of the bird-bath 

profile given in Fig. 3. This is done by 
ruling the paper into 2-in. squares, locat- 

ing a number of points on the profile in 
Fig. 3 with the dividers, and then marking 

similar points on the ruled paper, 
ward 

after- 

the 

Trace this on a sheet of 

drawing the 

points marked. 

profile through 

tin or sheet iron, either with carbon paper 
or by cutting the paper pattern out first 

and then tracing along the 

template for the bottom may be cut sep- 
Cut the sheet-metal 

template out with tin snips and smooth 
with a file. Stiffen the iron with strips 

of wood nailed to both sides, as indicated 
in Fig, 2, then nail the template to the tall 

edge. The 

arately, if desired. 

makes a very convenient recep 

tacle for the sand when screen- 
ing, a 

tool 

handle or 

wsed under 

screen as a roller, as in Fig. 4 

hoe similar 

being 

On top 

the platfor 
build a pile of 

moist 

and 

sand 

shape it 

to the contour 

Fig. 2, Setting Up Template on Wheel; Fig. 4, Screer 
ing Sand for Concrete and Bowl Mold 

of the inside of the bowl, as shown in Fig 

5 and the dotted lines in Fig. 3. Pat ove 
the sand core a small quantity of cement, 

and allow this to harden. 
For turning the bowl, a fair quantity 

concrete, mixed in the proportion of tw 

parts 
stirred wet in the 
cated in Fig. 6, but 

a small quantity at a 

sand to one of cement, may be 
wheelbarrow. as indi 

for the column onl 

time should be 
wetted. The addition of a small quantity 

of slaked lime to the makes it 

more piastic and easier to work. Now 
cover the sand with concrete, mixed wet 

enough to be handled easily but not 
sloppy, turning the platform slowly while 

doing so. 

concrete 

The concrete, of course, settles 

outward, and consequently it must con 

stantly be pressed upward with the hands 
until it has stiffened enough to hold to- 
gether. A trowel, thrust between the tem- 
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and the bowl, helps in this operation. 
i] suuble is encountered, due to the ma- 
nd | breaking away from the mold dur- 

hi this process, keep the main body of 

material back from the template about 

l fo )., then, when this has set, plaster with 

ug] t concrete and turn against the metal. 
Troy - hands, rubbed over the surface as in 

cep 7, will smooth the work very well. 
een- he photo, Fig. 7, shows a part of the 
Vilar imn being turned with the base, but 

writer found it advisable to cut the 

umn away, down to the molding under 

bowl. The bowl, allowed to harden, 
then removed from the platform and 

e of e, and the base and the whole column 

turned together. 

t n order to do this, the template, of 
urse, was removed from the stake and 

et upside down, taking care to get it in 
same relative position as before. 

For the column, use a mixture of one 
rt sand to one part cement, a so-called 

ch” mixture. If, 

the column is 

ult up, nails are 

‘-k freely into its 
urface, much of 

he falling away of 

e material will be 

oided. A small 

rowel, held 
een the surface 

the work and the 

mplate, will be 
und useful in 

ind re 

be- 

Fig. 7, Smoothing Bowl Surface 
Shaping Bowl Mold; Fig 6, Mixing Concrete 

871 

smoothing the concrete. When the col- 
umn is finished, stand it, upside down, on 

the bottom of the bowl and model out the 
swell at the top of the column to meet the 

molding. As the work is upside down, 
this, of course, means that the swell is at 
the bottom of the column while the model- 

ing is being done. A scraper made from 
thin wood is useful in doing this work 

> tae 

When 

nN 

the con 
crete as thor 

oughly hardened, 
the bird bath is 

ready to be set up 
Smooth off the in 

the 

and build up a 

side of bow] 

more or less sym 
| metrical mass oi 

concrete around 

the projecting 

pipe, to hide it: 

this forms a smal 

Lastly “island” in the center of the bow! 

round off the rough edge of the bow! with 
The finished bath is shown in the 

headpiece of the article. 

a rasp. 

Driving Finished Work without Dogs 

Some small pieces of finished work which 
it is not advisable to drive with a dog but g 

t can be driven to ad 

] 

on center of a lathe, 

vantage by means of a length of belt lac 

ing, passed around the work two or three 

times and tied securely. The ft end 

are passed through opposite slots in the 

faceplate and tied together This will 

not mar the work or take up as much room 

as a dog driver 
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Priming the Lighting-Plant Engine 

The method of priming the farm-light 

engine shown in the drawing, while not 

M —— 

43 COPPER P|PE—» Poder 
GASOLINE 

LAMP_FOUNT 

PRIMING CUP —— PUMP 
OF ENGINE 

END OF tuse/ 
SWEDGED Z 

~ OUT 7 
yor a 

Gasoline-Lamp Fount Equipped with an Air 
Can Be Used to Prime Gasoline Engine 

Pump 

automatic, keeps a large quantity of gas- 

oline under pressure so that the engine 
can readily be primed by simply turning 

a valve, and thus avoids the trouble incti- 

dent to the common method of priming. 
lhe container consists of the fount and 

stem of a gasoline lamp, which is quite 
common in rural homes. The kind having 

an air pump built into the fount is the 
best for this purpose, but is not absolutely 

Remove the shade holder, air 

mixer and all the top parts until only the 
upright and valve are left. Locate the 

fount at anv convenient point near the 

necessary. 

en- 

it. Saw off 

generator and re- 

cine, either above or below 

the sw edged end of a 

the nut. Then 

length of %-in. copper pipe to reach from 

move arrange a suitable 

the lamp valve to a point just over the 
top of the engine priming cup. Place the 

generator nut on the tubing and swedge 

out the end of the latter with a blunt-nosed 
tool to resemble the generator end as much 

as possible. Insert the 
the lamp and fasten it in place 

end in 
with the 

nut, just as though you were putting in a 

swedged 

generator. Fill the fount with gasoline. 

see that the valve is closed, and pump up 
a good head of air pressure. See that all 

plugs and connections are air-tight. 
this is not the case, smear the threads 

soap before threading home. To prime 
the engine it is only necessary to turn the 
lamp valve. The air pressure in the fount 

will force gasoline through the tube to the 

priming cup. A few seconds only will be 

necessary for this and the valve can then 
be shut off. If the engine slows down on 
the first priming, the just be 
cracked open and the gasoline allowed to 
drip into the cup until the engine picks up 
from its own fuel supply. A fount of g: 

oline should last for more than a month 
for priming purposes, and, if all 

tions are made air-tight, the pressure will 
hold for a week or ten days without pump- 
ing.—L. B. Robbins, Harwich, Mass. 

valve can 

connie 

Holder for Cards Aids Typist 

A holder for cards that are to be picked 
up quickly for use in a typewriter or for 
other purposes can be made in a few min 

utes from the top or bottom and one oi 
the sides of a cigar box. 

cutting the boards used as stops at the 
back of the holder may readily be dete: 

mined by placing fifty or more cards in a 
pile with the ends overlapping each othe: 

A small quantity of glue and two or three 
small nails will hold the stops securely.— 

Herbert C. Crocker, Edwardsville, Ill. 

The angle for 

Card Holder, Made from Cigar-Box Wood, Saves Time 
for the Typist 

@ When filing solder, a little machine oil 
will prevent the teeth of the file from clog- 
ging with the soft metal. 
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den Structure, Made 
Two-by-Four Frame- 

k and Ordinary Ship- 
Which Is Nailed on 

Inside, Has Served as 
lo at a Fraction of the 
3uilding Expense 

Cheap Homemade Silo 

lo on our It was necessary to build a si 

rm, but, as the cost was prohibitive to 

us, we decided to build a large bin or shed 

to hold the ensilage. It was made of 2 by 
t-in. studs and rafters, while shiplap was 

used for the sides. Contrary to the usual 

rocedure, however, we placed the studs 
on the outside. This method prevented 
the shiplap from loosening and perhaps 
coming off, owing to the weight and pres- 

Handle Rest for Babbitt Ladle 

It is often necessary to set a babbitt 
ladle down for a moment while resetting 

the work. The ordinary bowl-shaped ladle 

does not rest PIVOT 5, 
level unless it HANDLE USED - ->a— 
gp sae AS REST ---—"> S 

S packet ip. Sy) 4 

but as babbitt- 

ing alwavs BABBIT 
LADLE leaves little 

time to spare, 

I devised a 
rest to attach to the handle. I find this 
not only idea! for the purpose, but it also 
serves as an extra handle, allowing a 

firmer grip. The leveler consists of a piece 
of tubing, flattened to an oval shape and 
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sure of the contents, as would have been 

the case if it were nailed to the outside. 
Pegs were also driven into the ground 
and suitable bracing provided to prevent 
the bottom from spreading. In addition, 
a few braces were placed against the mid- 

dle of the studs. Ina silo of this kind it is 

necessary to pack the ensilage well, as the 
bin does not have the depth of a regular 
silo. The cost of this silo was only $47.50 

If desired it can be dismantled and stored. 
W. E. Smith. Thief River Falls, Minn. 

pivoted to the ladle handle with a rivet. 

When I am carrying the ladle or pouring 
the metal, the rest is in line with 

dle, and if I want to set it down, | give 

| 
the han 

the attachment a quarter turn to form a 
rest as shown in the drawing.—Harry 
Moore, Hamilton, Can. 

Pumping Clean Water from a Cistern 

Clean water mav be drawn trom a ci 

tern in the following manner: Use a rub 

ber hose instead of the lead pipe and at- 
tach a block of wood a little above the 

lower end to keep the end of the hose 

under water The wood will float and 

keep the hose end just under the surface 

at any level of the water. 
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lathe. The bed of a lathe 

is not an anvil, and it 

should never be used for 

that purpose. 

Emergency Router 

On a repair job, a car- 

penter sometimes run 

into work where he could 

use a router to advantag 

hould he have 

tool | ox. a router « 

none 

easily be improvised 
taking the plane bit ou 
of a small wood plan 

and using a narrow chis 

instead. Set the chisel 

edge to the right dept 

and tighten the wedge 
Auto Greenh 

the Outfit Did 

Flower Shop on Wheels 

Considerable 

flowers was experienced by an eastern 
florist, after he had made his delivery 

truck into a “flower 
shown in the photogri iph. A large, 
truck was used for this 

shop w 

shop” on wheels, as 

sturdy 

purpose pur] | 

framework of the as made of wood 

especially braced to endure the jars of 
traveling Che top and sides were. ol 

course, inclosed with glass. The trucl 

facilitated moving the flowers from the 

greenhouse to the florist’ 

Wheeler. Svracuse. N. \ 

hop.—H L. 

Unwinding a Coil Spring 

An old machinist saw one of the bovs 

in the shop trving to straighten a coil 

spring with a screwdriver and a hammer 
on the bed of his lathe, so that he could 

rewind the wire to make spring of 

smaller diameter than that of the original 

one. Telling the voung fellow to “fetch 
the spring” over to his workbench, he took 

it and clamped one end in the vise 
serted an iron rod in the spring and the 

walked backward, unwinding the spring 

as he went, holding the rod at both ends 

Although the wire was not made perfect}: 

straight, it was in 

wound. Besides the 

condit on to be re 

1 
' unhandiness of t 

method first emploved, it was hard on the 

le 

use Carries Flowers and Displays Them 
Much to Promote Sales 

increase in the ale of 

and the 

the Same Time: just as when adjusting 

bit, and the router 

eady. It 

make the 

takes only a few minutes to 
change, and this emergency tool 

will do better work than could be done 

by cutting the wood by the use of a chis 

and mallet. 

Cutting Wire Lath for Gables 

Much labor is encountered when wire 

lathing gables, owing to the fact that tl 

lath must be cut at an angle on both side 

lf the cutting is don caffold 

ull-length pieces of the lath are used 

and rather hard to handl 

this difficult dithcultv, cut the piece 

short as shown tn the 

e on the s 

is slow work 

lo avoid 

drawing, being care 

ful that the 

are cut to con 
1 

form to the 

WIRE 

LATHING 
ANGLE 
CUT 

inspectors’ re 

quirements 

The pieces left 

over can be 

saved for use 

on the gable 

at the othe: 

end of the house, so that there will be no 
waste. The lath can be cut on the ground 

and brought up, and tull pieces 
lapped onto the square ends of the 
cut parts. Anv further 

straight across the pieces 
easier.—Robert 

olis, Minn. 

a 
, ¥ 
On] 

can be 

angle 

will be 

which is much 

Lincoln, Minneap- 

cutting 

Page 



Pneumatic Soldering Plant for the Shop 
By L. B. ROBBINS 

\| ANY workshops are located in the 

A | re | 7 ‘+ 
+ 

country where electrical house wht Phe ai line, con 

current 1 t available and, for this ible lengt!] 

eason, an electric soldering iron cannot provided 

e used However, by utilizing the water vdauge pressut 

ystem to compres > air, a serviceable shut-off valve 

oldering torch n be cheaply made, burn the drawing. 

ig either commercial gas or gasoline. The ame point 
pressure can be regulated to i a a shut-off 

ous conditions, an a small r large rubber 

lame can be prod ‘ed Che torch 

uitable for large and small work, except 

vhere a flame cannot be handled safelv. 

The pressure tank may be an expansion 

tank of the kind found in hot-water svs- 

tems. It should test to 75 Ib.. and is con 

eniently mounted on suitable wooden n ‘tween, is 

opening 
PRESSURE GAUGES. | ; nected to the 

i} 

REDUCING ‘ i} | VALVE \y | py] SAFETY VALVE 

AIR PRESSURE LINE—, 

Many Country Workshops Have 
No Electric-Lighting Current to 

Operate a Soldering Iron, But This Air-Pressure 
Outfit Will Prove Just as Handy 

. a 

% BRASS PIPE” ] 

DETAIL wl JET When 
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must first be drained by opening both 
valve and cock in the drain line and clos- 

Then close the cock 

As the 

above the 

tank 

you 

valve. ing the supply 

and open the water-supply valve. 
tank fills with 
water level is compressed. If the 

holding 75 lb.. 

Do not 

to rise above the water glass, 

The 

required air pressure can be obtained b) 

water, the air 

is capable of sately 

will have a good reserve. allow the 

water 

as it mav then get into the air line. 

adjusting the reducing valve on the air 

With sufficient water and pressure 

e tank, the air can be drawn out as 

I When 

pressure in the tank drops too low 

line 

in th 

yy opening the air valve. 

the air 

for use, the tank must again be drained 

One 

will provide air at 

how- 

15 or 

ng pressure for a long time. 

and refilled as before. filling, 

ever, at 60 Ib., 
20-lb. worki 
Be sure that the safety valve is set to open 

reached. 
soldering jets can be made 

from in. brass pipe. A 

line will g positive pressure control at 

before dangerous pressure is 
Suitable small 

valve in each 

POPULAR MECHANICS 

the jet and allow adjustment of the flam 
Where commercial cannot be ol 

tained, gasoline will serve as fuel by utiliz 

gas 

ing an old gasoline lamp so common 

thousands of homes. Simply connect t 
fuel opening of the jet to the lamp outle 
pipe and inject the gasoline in the 
through the generator tip used in suc! 
lamps. By preheating the end of the 
and then turning on both the gasoli: 

and a small. quantity of air, a Bunse 
flame will result when the jet is lighted 
and the size of the flame and its intensit 
can be regulated by the valves. 

} 

Seat for the Harrow 

A harrow having no seat can be pr 

vided with one as shown in the drawing 
The seat support is made of 1 by 6-i: 

and 2 by 6-in. wood, securely nailed t 
indicated in the lower right 

hand detail. Two holes are drilled throug! 
the lower end of the 2 by 6-in. uprights t. 

accommodate the axle of an old 

gether as 

wheel 

TD ~- “Bas 

Seat for Harrow Enables the Driver to Work in Ease and Comfort; It Is Easily Improvised from Materials 
to Be Found on Farm Scrap Heap 
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*-h can be taken trom 

iplement. Par 

th collars and 

used as an axl 

urely fastened 

ink,” which is attached le tront « 

e cultivator. Additional flat-iron | 

re provided to hold the seat supp: 
gidly to the draw plank, and a footrest, 
ade of %-in. iron rod and bent to the 

hape indicated, is also attached to the 

raw plank. Aniron seat from a discarded 
mplement is fastened to the support 
he most convenient position for 

river. In use, the wheel rests on the 

eround, and when the horses are walking, 
the draw plank is raised from 2 to 4 in., 
vhile, at the standstill, it rests on the 

ground.—Willis Mehanna, Bussey, lowa 

Pouring Two Liquids from a Single Spout 

rwo liquids of different strength are 
held in one can at the same time by a % aks Rigid Vise Stand, 
nite : : : ; : Be 2 hee « of Pipe and Fit 

cleaning company that finds this method : nes. Is Bolted to Fi 

quickest and best to avoid mistakes lo 

utward appearances the can is much the 
ame as an ordinary square 5-gal. oilcan is sometimes obiect 

vith a spout in the center, and to anyone 
not in the secret it seems mysterious t 

ee two different-colored liquids issuing 

from the same spout. The secret lies in 

partition that divides the can int 
ssiring to make a 

1 | halves. Anvone esil 

ar container can do so by taking a square 

can and providing a piece to fit in the cen 

ter, leaving it projecting above the top 

little. Next, two pieces are cut out for 

the top, each having half a hole in one’ anda T-fittine 

ide, and lastly a funnel spout is made end of the stand 
and all the parts are soldered togethet top When mal ing ve ind ta 

lo pour either liquid, the can is held with _ fitting the top pieces together, then screw 
the part containing on the 
that liquid on top. ] 

When filling the can 

a funnel is used to : 

direct the liquid ei 4 . & ! is prov 

into the proper halt — a rv opening 
and the can is neve : 
filled quite to the 

top. When the can 

is tipped to pour, 
the liquid in the 
lower half is below 

the spout and does time 
: Fluids Contained in One Can May Be Poured : 
not come out. Separately without Mixing closed 
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Razor Blade Attached to Simple Slide Cuts Drafting 
Paper Straight 

Device for Cutting Drafting Paper 

Squarely and Quickly 

It is difficult to cut a piece of drafting 
paper from a roll squarely with a pen- 

knife or and many rough edges 
have to be removed, the total being quite 
considerable in a large drafting office. The 

trouble can be overcome by providing the 

SCISSOFS, 

cutting device shown in the drawing. Two 

lengths of % to 

tacked to the end of the drafting table to 

which the roll of paper is attached. An 

other length of molding, rabbeted on both 

sides and fitting in the rabbets of the two 
other slide. <A safety- 
razor blade is screwed to the back end ot 
the slide in the position indicated in the 
detail, so that it projects just above the 

surface of the table. The slide should be 
a little wider than the other two pieces 
so that it can be moved back and forth 
and the razor blade will not bind or cut 
the upper rabbeted piece. A leneth of 

drafting paper is drawn from the roll and 
cut squarely and rapidly by pulling out 
the slide which carries the blade. When 
not in use, the blade is pushed into a small 
sheet-metal guard in the shape of a box. 

This avoids the danger of cutting one’s 
hands when unaware of the sharp blade. 
Additional precautions should be 

¥g-in. rabbeted mold are 

pieces, forms a 

taken 

MECHANICS 

by setting the table on which the cutter 

mounted, against the wall, as shown 

Marshall, Jr., Se Rome, Ga 

How to Harden Chalky Plaster Walls 

Plaster walls sometimes appear soft an 

chalky, which is not a good condition for 
the application of paint. In such cases 

is, of course, necessary to harden the su 
face. <A practical method of doing th 
is to dampen the wall with clean wate: 
which is applied with a brush. Whet 

the wall has dried, the plaster will be hard 

Although it may cause some delay in fi 
ishing the walls, the well 

while as the foundation of any painting 
job must be right if it is to be permanent 

work is wort] 

Removing a Bushing 

lo remove a bushing in a hole that | 
not drilled through, is often a difficult 

task. A practical and novel method is t 
fill the hole with some plastic mediut 
such as white lead or thin putty. A shait 
the diameter of which is just a fraction 
smaller than the inside diameter of the 
bushing, is held in a vertical position i 
the hole, as shown, and a sharp blow 
directed on the top of the shaft. This wil 

cause the plastic substance, under com 
pression, to force the bushing out as illus 
trated in the insert. 
I 

If the shaft is a good 

t in the bushing, heavy oil may be used 

\\ AN j 
A 
Wz 

Diu 
Easy Method of Forcing a Bushing Loose by Means 

of Putty or White Lead 

instead of the white lead or putty.— 

Joseph W. Kelly, Brooklyn, N. Y. 
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Practical Method of Mooring a Small Motorboat to a Dock in a Harbor Which Is Affected by Tide; a Walk 
Is Provided on the Boom, the Latter Being Securely Attached to the Dock and Braced by Guys 

Mooring Motorboat to Dock 

When a small boat is tied to in 

harbor affected by tide, the rope is tight 

| 

vhen the tide is out, 

a dock 

and loose when the 

In the latter case the 

free to drift around and bump against the 
tide 1s in. boat is 

I dock, which is, of course, not desirable. 

This difficulty was overcome, in one in- 
stance, by using a large boom, extended 
horizontally from the dock as shown in 

the accompanying photo. 
indicated 

which is 

Pulleys are at- 

to hold a 

tied to the bow of the 

boat and the other to a counterweight. In 

this way the boat 

tached, as 

end of 

rope, one 

is held securely and the 
tension, no mat- 

ter whether the tide is in or out. 

rope is constantly under 

Being 

kept away from the dock, the boat will not 
be damaged by against it. <A 

boom by nail- 

battering 

walk was provided on the 

ing crosspieces at right angles to its length 

and laying boards over them. The boom 
must, of course, be properly supported by 

guvs.—Carlton Groat, Portland, Oreg. 

Doubling Length of Emery-Cloth Strips 

When using strips of emery cloth torn 
from the usual 9 by 1l-in. stock sheets, 
greater convenience can be obtained if the 

strips are joined together. This is partic- 
ularly the case when circular pieces are 
being polished and the diameter of these 

leave but little of the cloth tree for the 

fingers to grip. small kevs 

can be used, as shown in the photo, to hold 
lwo cotter 

two strips of emery cloth together 

without face the sur 

being pa 

touching 

the cloth is 

over 

ssed. The 

one key are bent back to an 

with the 

key the 

icute 

head. Between 

two 

Cn em cat} _ 
faces together. 

bent out, and the 

another but shorter cotte 

fits in the troughlike 
th 

e faces of the 

strips of cloth 

can be gripped 

by the ends 

and 

ously 

b ac k 

forth, the kevs 

holding them 

securely to- 

cether. 

cotters cz 

removed tro 

plied to new 

Jr... Missouri Vall 

@To refinish 

lacquer 1 

lacquer! 



Is This Your Home? 

ek | 

Yopyright, tl Architects’ Small House Service Bureau Plan No. 4A15 

for a small fee. 

to Lower Home Building Costs,” 

UESTIONS regarding home building addressed to this magazine will be answered by The Architects’ 
Small House Service Bureau of the United States, Inc., controlled by the American Institute of Archi- 

tects and indorsed by the United States department of commerce. 

terial lists for the house shown here may be obtained from The Architects’ Small House Service Bureau 

If further information is desired, literature describing the plan service and publications of 
The Architects’ Small House Service Bureau will be sent you upon request. 

Blueprints, specification forms, and ma- 

A booklet entitled “50 Ways 
illustrated by ten Bureau homes actually lived in and showing how as 

much as $1,000 can be saved on a home, may be obtained for 20c. 

: to external appearance of this house 

suggests the restfulness of the 

homes in New Netherlands. It is indi- 

vidual in design and provides a suitable 

background for American home life. 

early 

By grouping the windows in one corner 
of the living room, a sun-room effect is 
obtained. Another pleasing detail is the 
hooded entrance doorway with the hand- 
some glazed door, which lights the vesti- 

bule. Besides providing space for a use- 

ful coat closet, the vestibule serves to shut 
off objectionable drafts from the living 
and dining rooms whenever desired. 

French doors between the living and 
dining rooms permit these rooms to be 

thrown together to make practically one 

big room extending clear across the front 

of the house. On the other hand, by 
closing the doors, greater privacy can be 
given to the dining room. 

880 

been given caretu 

Observe how 

The kitchen’ has 

thought. the designer ha 
provided easy access from the kitchen to 
the dining room, front door and bedroo1 
section of the house. Each step saved 
means economy in housework as well a 
giving the housewife time for other things 

The ice box has an outside door for con 
venience in refilling it. 

broom 

There are a handy 

built-in ironing board 

The linen closet, which i 

close to the bathroom 

Che downstairs bedroom has windows on 

two sides and a roomy closet. 

closet and 

in the kitchen. 

also built in, is 

Here is a compact plan which provides 
within small space a large amount of room 
and every comfort and convenience dé 
manded by the average American family 
The simplicity of the exterior, as well as of 
the layout, should insure low costs if this 

plan is adopted dor your home. 


