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of the conversion of amorphous carbon into graphite.
A brief resumé of Prof. J. J. Thomson’s lecture before
the British Association on Becquerel rays and radio-
activity will doubtless be welcomed. How the oxides
of nitrogen could be reduced directly by the contact
process is likewise told. We have, from time to time,
published accounts of the efforts of Americans to
exterminate mosquitoes. In Europe no less activity
has been shown. It may, however, not be without in-
terest to our readers to learn from Dr. Louis W. Sam-
bon, of Naples, something of the life history of
Anopheles maculipennis (Meigen), and the methods
erployed in Europe for its extermination. Prof. Edwin
G. Dexter describes interestingly quaint superstitions
and proverbs relating to weather influences.
—_— .
AIR BRAKES

The compressed air brake bears a very important re-
lation to the subject of railway transportation; for
it has a direct effect upon the economical operation
and speed of trains, as well as upon their efficiency
as carriers of merchandise, live stock and passen-
gers. Without the general adoption of the air brake
in the past few years the long, heavy, fast freight
trains and speedy passenger trains, so comfortable,
luxurious, and safe, would not now be running. For
the most important consideration is the safe transport
of passengers and merchandise, and this requires a
brake of great power and always reliable, to control
the speed of the train or stop it in a short distance
with comfort and safety.

Few people realize the enormous energy stored up
in these trains, giant catapults as they are, moving
through space with tremendous force and speed. A
very reasonable example is a train of freight cars
loaded with grain, the total weight of whica is about
three million pounds. The energy stored up in such a
train, when running twenty-five miles per hour, is
greater than that which can be imparted to a pro-
jectile by the largest of modern guns. It takes a
very efficient brake to check this enormous inertia in
a short distance, smoothly and safely.

With the air brake. these trains are perfectly con-
trolled. The air brake has kept pace with the great
increase in weight, length, and speed of both freight
and passenger trains. Much that is interesting could
be said about the magnitude of the air brake business,
and the details of construction, manufacture, and use
under the different circumstances of operation. The
employes of railways who have to do with the air
brake apparatus are carefully instructed how to han-
dle and care for it, through the publication of instrue-
tive literature. There are scattered all over the coun-
try, instruction rooms maintained by the railways,
where illustrative samples of air brake apparatus are
available to the men, and in which traveling air brake
inspectors fiequently give lectures. There are also
instruction cars traveling from place to place in which
sample brakes are set up, expl!ained, and operated.

While the subject is technical and of considerable
detail, the principles of the air brake can be described
in few words. Briefly, the air brake comprises 2
pump for compressing air, a reservoir on each car for
storing the air, a brake cylinder on each car in which
the air is allowed to exert its force when it is desired
to have the brakes act upon the wheels, and a triple
valve on the car, connected with both reservoir and
cylinder and controlling the flow of air in and out of
each.

The triple valve piston is normally subjected to air
pressure of equal intensity on both sides. A reduc-
tion of pressure in the train-pipe side moves the
piston one way, and restoring the pressure in the
train pipe pushes it back again. The former opens
connection between reservoir and brake cylinder; the
latter discharges brake cylinder air and allows the
reservoir pressure to be replenished. An engineer’s
valve in the cab of the locomotive enables the engi-
neer to cause the rise and fall of train pipe pressure
referred to. The rest of the apparatus is the piping,
cocks, and connections.

We give a more detailed description of some parts
of the brake, selecting those that are representative
of the most modern construction and in general use.

The air pump, mounted upon the engine, just for-
ward of the cab, is operated by steam from the loco-
motive boiler, and compresses the air required for
the air brake system throughout the train. The air
compressed by the pump is delivered into the main
raservoir, which is a large tank mounted somewhere
about the engine and storing sufficient air to relieve
the pump from excessive work, when more air is sud-
denly required in the brake system. Otherwise the
pump would be subject to violent fluctuations; at rest
one moment, and in violent operation the next.

The engineer’s valve, or *“brake valve” mounted
inside the cab of the locomotive, permits the engineer
to control the movements of the train by applying and
releasing the brakes as the operation of the train
may require. This valve contro's the flow of
air from the main reservoir into the brake ap-
paratus” upon the other vehicles, and also controls
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the discharge of train pipe air when the train is
to be stopped, or its speed reduced. The engineer
has perfect control of a'l brakes in the train by mov-
ing a small handle. The positions of this handle are:
“running,” “lap,” ‘“‘service applications,” ‘‘emergency,”

Fig. 1.—THE DUPLEX PUMP.

and “release.” “Running” is the normal position of
the handle while the train is speeding along and the
brake system is charged with air at the proper pres-
sure. In this position, air from the main reservoir,
generally about twenty pounds higher in pressure than
the rest of the brake system requires, is slowly fed
through the engineer’s valve into the rest of the sys-

Fig. 2—THE ENGINEER’S VALVE.

tem, thus taking care of leaks and keeping the air
pressure up to standard.

The other positions for the hand'e are explained by
the names given them. .The several positions for ser-
vice applications, set the brakes with different de-
grees of force. With the handle in emergency position,
brakes are instantly set with their greatest power. In

Fig 3 —THE TRIPLE VALVE.

release position, air that has been used to set brakes,
is replenished from the main reservoir and pump, re-
storing all parts of brake system to normal condition.
A modern type of engineer's valve is illustrated on this
page.

The engine equipment includes a gage for showing
the air pressure in both train piping and main re-
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servoir, the pressure in the latter being kept higher
than in the rest of the brake system; and a simple
governor which controls the working of the air pump,
automatically stopping the pump when standard air
pressure has been accumulated in the brake system,
and automatically starcing the pump when the air
falls below the desired standard.

The principal parts of the brake apparatus, mounted
upon each car, are an auxiliary reservoir, for storing
upon each vehicle sufficient air to operate the brakes
thereon; a brake cylinder, ordinarily open to the at-
mosphere (through a port in the triple valve), and a
quick-action triple valve.

When air brakes are applied, the triple valve allows
air from the auxiliary reservoir to flow into the brake
cylinder in sufficient quantity to give the brake-force
intended by the engineer. The piston-rod of the brake-
cylinder is connected to the levers and shoes by which
the power delivered by the brake cylinder is evenly
distributed to the wheels of the vehicle. When the
brakes are released and the triple valve opens the port
that lets the air escape from brake cylinder to atmos-
phere, a spring, surrounding the piston rod of the
brake-cyiinder, pushes th2 cylinder piston back to
normal position, the forward movement of the piston
having compressed this spring.

Fig. 1 is an external view of the duplex air p:.mp,
which is a construction peculiar to the New York Air
Brake. The pump is constructed in a very simple
manner and delivers sixty-seven per cent morv: air
than other air brake pumps do with equal ¢oisiumption
of steam. The lower half of this pump .s comprised
by the steam cylinders, the uppe. half by the air

cylinders, quite the reverse of form=:r air pum» _on-
struction. Thus the drains:rc -7 :> steap: .raiders
is collected at the lowes’ -t , .2 cas.a’ ',bserver

of this pump might suf us¢ that it was merely a pair
of ordinary pumps conrected together, side by side,
and that the total volume of air would <imply be twice
as much as would be delivered by o.e of the pumps
alone. Closer inspection shows that this is not the
case and that t}° _ump compresses three volumes of
air with {wo s:ailar volumes of steam. One of the
air cylinders has twice the volume capacity of any one
of the other three cylinders. Its contents are com-
pressed into half their original volume and delivered
into the smaller air-cylinder. The smaller cylinder,
which has the same volumetric capacity as the steam
‘cylinder below it, will then contain three volumes of
air, viz., the free air originally confined within it,
plus the two volumes just received from the larger
cylinder. The final compression of these three vol-
umes of air is caused by the steam cylinder on that
side of the pump, the air being delivered into the
“main reservoir.”

All working parts of this pump can be examined and
replaced without taking the pump off the engine.

Fig. 2 is a photograph of the New York Air Brake
Company’s engineer’s valve cut in half longitudinally.
The novel feature of this valve is, that it discharges a
definite quantity of train pipe air in each of the sev-
eral positions for applying bralkes, and is therefore
called a “positive discharge” valve. An engineer hav-
ing this valve on his engine, can apply bralies through-
out the train with exactly the force that he knows,
from experience, should be applied to the wheels to
give the retarding power wanted at just that moment,
and is not obliged to watch the pressure gage, in the
cab of the locomotive, but can keep his eyes upon the
rails, signals, or crossings ahead of him.

Fig. 3 is a sectional view of the quick-action triple
valve. One is used upon each freight or passenger car.
It is by the perfect working of this ingenious, yet
very simple valve, that the brakes are all applied at the
same moment on the long freight trains, of fifty to
one hundred cars, now in use. The quick-action triple
valve is really two valves combined in a single casing,
one portion operating to make the brakes apply in-
stantaneously and with maximum force throughout the
train, as required in emergencies, and the other por-
tion moving to produce a more gentle action and of
varied force, as required by slow-downs, station stops,
and other conditions of ordinary service operations.- In
service action the emergency parts remain inert. They
are always at rest, except when emergency requires
stopping a train at once and in the shortest distance
possible.

The action of the brakes is transmitted from the
engine to the first car, and from car to car, by an
impulse that travels like a sound wave. When the
engineer moves his bralke handle so as to cause the
brakes to apply for emergency, this wave, or impulse,
travels through the air brake piping, from car to car,
with great rapidity. A train of fifty freight cars of the
standard box type is about a third of a mile long, yet
brakes upon the last car apply within two seconds of
those at the front end, and, theretore, instantaneously
with all other brakes in the train. This is quite neces-
sary, for if the emergency action was slow in reaching
the rear cars, the forward part would be stopping, with
the rear cars running into them. One can imagine
the shoclis that would result,
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(Cut shows corner pocket covers in position for billiards.)

PARLOR BILLIARDS Avo POOL

AN IDEAL GIFT FOR THE HOME
THE “CARROMA” No. 50

THE most scientifically constructed portable combination billiard and pool table made

will be sent on approval 10 any address without money in advance. If you like it
when you g-t it then send us the price, $35.00. Freight prepaid east of Omaha—pro-
rata beyond. Size 3 x 6 feet—just two-thirds the size of standard tables. Covered
with fine green biiliard-cloth, with rubber cushion of same grade used on best standard
tables. Regulation Pool-Pockets. Folding metal legs attached directly to table. Finish
and workmansbip fit for finest parlor.

THE EQUIPMENT which is furmshed with each table consiets of 16 Patent ** Resilio **
Balis, ¢ Cies, 10 Ten-pins, 1 Triangle. 1 Bridge. 1 Bottle (for Bottle Carroma), 4 Pocket
Covers, 1 Picce of Chalk.1 Book of Rules and Directions, 4 Counting Devices. Calalogue
—beauntifully illustrated in colors—FREE. Write to-day.

APPROV $35.00 LIKE IT

APPROVAL
OTHER BILLIARD and POOL TABLES $15 to $45

== %= TENNIS TABLES %= %

Best 8-ply vencer—I1i htest tables made
—but very strong.
for 4 x 8 eize.
%68 for 5 x 9 size.

Made in quarters—joined by grooves
and fastened with hocts. Rests oa any
table. An absolutely perfect playing
surface—each quarter v-eighs only 156 1bs.
can be set up.and taken down and put
away by a d. Occupierlittle space, -

[:ARRI]H-ARUHARENA COMPANY, Department SA, Ludington, Michigan >

Cargest Mirs. of Game-Boards inthe World. GanadianBranch, Condon, Ontario

-

¥ Hoffman Motor Car ‘<
$800 to $950

Equal to any $2,500 antomobile made. 7 horse power gasoline engine, the
simplest, most easily controlled and most reliable machine on the market.
A combination single seat or double seat for two or four persons.

Can be changed in 15 seconds.

Fills all requirements, is thor-
oughly practical.

See Exhibit in New York
and Chicago Shows.

Send for CATALOGUE
and Complete Details.

% %
HOFFMAN AUTOMOBILE

& MF6. CO,
1504 Lake Street,
Cleveland, O.

l you use
more than

25,000 Envelopes

a year in your business, it will be
Greatly to your Advantage

to communicate at once with

SAMUEL CUPPLES ENVELOPE CO.
84-86 White St. 632 S. 6th St.
New York Largest St. Louis
Manufacturers of Printed Envelopes in the World
Meation this advertisement

" EVENING STAR" LAMPS

Lewis’ Patent Vises

¢ They Do Not Break.”
8end forillustrated catalogue.

LEWIS TOOL COMPANY, 44 Barclay St., NewYork,U.S.A.

-

No. 9 - - Price, $3.00
These electric lamps are hlndsomellxeﬁnhh;d in heavy nickel-plate
or vxidized copper as desired and made in four sizes.
THE LIVE OF THE BATTERIES, when used int i ly
hours total use,

priod P T Y1 Sues acss. Mattiption. bt-
¥ides. Ommmet make mi T nine columns sim.
ultansously. Havestime.labor,brain, and will Instalifetime.
“0ne should be in every buniness office.”. ames
B i worts 49 "ti‘h?r{""iom ”. a: '-J e h:;
we n 2o . W. . 4
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C. E. LOCKE M'FG CO., 25 Wit 3¢. Kensett.Jow:

for a few moments at & Uwme, is from live to tifteen
depending upun the size of the lamp.

or the larger sizes, Nos, 12 and 15, higher candle-power bulbs can
be supplied if specially ordered. ‘These give much wore light, but
the life of the buttery”is souiewhat reduced.

When desired, the lanps will be furnished with a device in the
formof a bail, to ensble the lamnp 1o be burued continuously with-
out pressure of the tinger on the button. 'The price of this attach-
meut s 3 cents additional.  Hooklet free,

ELECTRIO CONTRACT CO.
58 Mulden Lane, New York City

Salamandrine Boilers

CANNOT
BURN-OOT

Makeg 210 1bs. of Steam i n 2 minutes and 15 seconds from
the lighting of the burner,

Absolutely S8ate and Reliable.

Kerosene, Gasoline, Coal or Wood can be used for fuel

Adapted for + utomobiles, Delivery wWagons, Launches,
Power Plants, M ninﬁi and House Heativg.

Made in 6 to 100 H. P,

Pamphlets and Testimonials from userssent
on application.

SALAMANDRINE BOILER CO,,
220 Broadway, New York, U. 8. A.
Works8,. NEWARK, N. J,, U. 8. A,

ESTABLISHED 1891 INCORPORATED 1898 E 3
3 -

{ ]
The Storae Battery Supply Co. 5 3
Manufecturers of STORAGE BATTER IES <5 32
and ACCESSORIES of every description k-1 $53

EXPERT STORAGE BATTERY WORK :-g.. Al

WE RENT Storage Batteries. §= '§Qo.:.‘.‘
Automobile Batteries Cleaned, Repaired, Tested, 3 g‘:g o83
Lead Buerning in Constant Operation. g ogs EEE
2= £c
329 s

=l = @

East 27th St., 2 :2

New York City s B

Balb Syringe for =5
Electrolyte g E

PUMPING AND HOISNING

Here are two machines tbat afford the best facilities
for these purposes. 1'hey are machines that have suc-
cessfully stood the test for years. Both are serviceable
and simple. Both nrﬁ economical tooperate and ensure
a great saving annually.

The Weber 2% H. P, Jonnior Pumper

bas a capacity of 60 gal-
Tons 1% feet, and 100
allons 67 feet. Equals
men pumping water.
All complete ready to
attach to pump. Wses
ggsolme in proportion
water pumped.

O/e Haynes-Apperson

18 the only Automobile that has been consistently de-
veloped through ten years of successful experience
on American Roads

B 8

Suitable for grinding

== feed, pumping water,

y A HEH - shelling corn, running
T fans or presses, churns,

sto., butchere’ machines or sheep-shearing machinery.

Complete with tanks and pipes.

OUR GASOLINE HOISTING ENGINE

for mines, quar-
ries, docks, Cos
gives the maxi.
mum of strength
durability and

safety with the

minimum of cost. €

The same development that bas given foreigncars their

reputatfon bas given the H%‘ynes-,\ pfo:r on its
roved rellnhllitﬁ' but hecause of the more severe con-
\tions under which it has been {:rodnced there is no

car of equal horse power that will last as ionx.handle

gﬁ easily and ride as smootbhly on American bighways as

is American product.

RUNABOUT, 7horse power, 2 passengers, $1,200

PHARTON, * 13 ¢ POFer. 3 pasy 'Zon

SURREY, n - = 4 " »yB00

Deljvery in ten daya on immediate orders. Ask our gegred hoist. 6to 150 H. P.

customers. (Getour booklets | Bend for free catalogue stat size of

See our exhibit at the New York and ‘hicago shows.
WEBER GAS AND GASOLINE ENGINE CO.
HAYNES-APPERSON CO., Kokomo, Ind. ! Box 1114 A, Kansas, City, Mo.

American Sheet Steel Co.
Battery Park Building

New York

Much cheaper
than steam. Soon
saves its full cost
in fuel alone.
Both triction and

p Aed

Manufacturers of
Iron and Steel Sheets

Bessemer and Open Hearth Sheets and Plates of all finishes, Gal-
vanized Steel Sheets, Corrugated Sheets—Black, Galvanized and
Painted, Wood’s Patent-Planished Sheets, Wood’s Refined Sheets,
Wood's Patent-Planished Locomotive Jacket Iron, Wellsville Polished
Steel Sheets, Range Steel Sheets, Round Oak Stove Body Sheets,
Electrical Sheets, Automobile Steel Sheets, Locomotive Jacket Steel
Sheets (for painting), Metallic Furniture Sheets, Special Grade of
Steel Sheets adapted for deep stamping, “V* Crimped Roofing Sheets,
3 “V” Crimped Roofing Sheets, Standing Seam Roofing, Roll Roofing,
Imitation Brick Siding, Weather Board Siding, Metal Lathing, Corru-
gated Ridge Roll, Corrugated “V ” Capping, Corrugated Side Wall
Flashing, Corrugated End Wall Flashing, Plain Ridge Roll, Plain
“V " Ridge Cap, Curved Corrugated Sheets, used principally for
awnings, arches, etc.,, Rock Face Brick Siding, Rock Face Stone
Siding, Galvanized Eave Trough, Conductor Pipe (plain round, round
corrugated and square corrugated), Art Metal Ceilings and Side
Walls.
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Automoblile News,
Recognizing the importance of the new

transportation and the fact that it will
endure, the taculty of Columbia Univer-
sity has added a course in automobile me-
chanics to the curriculum. Instruction
will be given by a competent gas engine
expert, and the course will cover gasoline
and steam carriages only, the electric ve-
hicle being included in the regular elec-
trical course.

By the death in Paris recently of M.
Elie Buchet, aerial transportation has lost
one of the men who did much toward
bringing it to its present stage of advance.
Originally interested in the designing and
manufacturing of light motors for auto-
mobiles, M. Buchet had his attention
drawn to the needs of aeronauts for gaso-
line motors of this type. He finally suc-
ceeded in building the lightest motors per
horse power in the world, and nearly all
the airships that have succeeded or come
to grief within the last few years were
equipped with Buchet motors.

Col. John Jacob Astor has offered to
give $10,000 toward the construction of
the proposed road from New York to
Chicago, if the Automobile Club of Amer-
ica will change the route to the east in-
stead of the west side of the Hudson
River. Mr. Astor also intimates that
other wealthy men owning estates on
the east bank will probably follow
suit if the route is changed, as the road
would benefit them as well as the many
other inhabitants on this side of the river,
whereas the west bank is but sparsely
settled, and a road there would not be
of so much use. If the east bank is cho-
sen, vehicles will be ferried across the
Hudson from Rhinebeck to Kingston, at
which point the road strikes westward to
Binghamton, Elmira, Erie, Cleveland, To-
ledo, Elkhart, and Chicago.

English automobile enthusiasts have
formed a Volunteer Corps to be used by
the government in time of war for carry-
ing dispatches and DLringing into com-
munication distant points not reached by
the railroads. Of late, to get themselves
in training, they have organized several
balloon pursuits. In these novel chases,
an aeronaut starts skyward in a balloon,
carrying some dummy dispatches, while
at the same time the automobiles start in
pursuit of the huge gas bag on terrae
firma. If a good breecze is blowing, the
aeronaut gives the automobilists a lively
chase; while if he is aided with clouds in
or above which to hide himself, he keeps
the modern “knight of the road” guessing
as to his whereabouts. The one who
reaches him first after his descent is de-
clared the winner of the chase, which is
said to be much more exciting than “hare
and hounds” or a fox hunt.

The annual hill-climbing test of the
Automobile Club of New Jersey was held
at Eagle Rock, Orange, on Thanksgiving
day. The road that winds up this rock is
of hard macadam, with grades of from
3% to 16 2-3 per cent. On the day of the
test it was slippery and muddy. Not-
withstanding adverse conditions, Mr. O.
P. Nestman, in a Stevens-Duryea 8 horse
power gasoline car, succeeded in reaching
the summit of the hill—a distance of a
mile and one-eighth—in 2 minutes 45 sec-
onds. This was 1 minute 8 45 seconds
better time than that made by one of the
Duryea Power Company’s gasoline ma-
chines last year, and but 3 seconds less
than the record made then by Mr. W. J.
Stewart in a locomobile. For the present
test, Mr. Stewart installed a larger boil-
er in his machine, but with unsatisfac-
tory result, as he only succeeded in mak-
ing the ascent in 2:583;. The third anad
fourth best times were made by Mr. New-
ton in a locomobile and Mr. Wells in a
Prescott steam carriage, in 3:36% and
3:43Y, respectively.

The year 1902 has been a record-break-
ing one for automobiles. Following
closely upon Fournier’s reduction of the
straightaway mile and kilometer times to
47 2-5 seconds and 29 1-5 seconds respec-
tively on November 6 (each of which fig-
ures was robbed of its fraction several
days later by the Frenchman's com-
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Pleasure Vehicles in almost
endless variety

The
Studebaker
Electric
Runabout
Free from
noise or
vibration

Always
Ready

Runs 40
miles at one
charge

DEBAKER

The Governments of the World
Use and Endorse

STUDEBAKER VEHICLES
L]

Write for our printed matter in
English or Spanish

Business Wagons, Street Sprink-
lers and Sweepers

PRINCIPAL BRANCHES: New York, San Francisco, Portland, Or., Chicago,

Kansas City, Salt Lake City, Denver, Dallas, Tex.

IT'S JUST GOOD ALL OVER

Good looking, better acting, and by long odds the
best motor vehicle yet offered. Has a 5 h. p. motor
in which is incorporated the best thought, the best
effort and the finest construction of the master build-
ers of gasoline motors in this country. Weighs 1,100
Ibs., and sells at $750.00. Wise purchasers who are
in the habit of ‘“picking winners’ will pick the
Cadillac as

THE WINNER OF 1903

A SUGGESTION —Better send for detailed de-
scription, after which enter your order so as to get
promipt delivery.

CADILLAC AUTOMOBILE COMPANY

DETROIT, MICH.

L WILLIAM E. METZGER, Sales Manager

—
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patriot, M. Augieres) comes the smash-
ing of Winton’s new track record, made
by the world renowned ‘“Bullet,” by
Henry Ford, of Detroit. Mr. Winton, on
the Glenville track at Cleveland, Septem-
ber 16 last, made a new track record of
a mile in 1:02)4, against his previous
record of 1:06 2-5, made about a year ago.
Mr. Henry Ford, of Detroit, on a gasoline
racer built by himself and Tom Cooper
of that city, has just succeeded in beating
Mr. Winton’s time by more than a second,
having established a new record Decem-
ber 1 on the Grosse Point track, Detroit,
of a mile in 1:011-5. This brings the
much-sought-for speed of 60 miles an
hour, or one mile in exactly one minute
on a track, within slightly over a second
of being attained; so the probabilities are
that before long the feat will actually be
accomplished.

A faci that shows the remarkable de-
velopment of the gasoline automobile is
that during the past eight years the aver-
age speed of such machines in the long-
distance road races held in Europe has
risen from 15 to 60 miles an hour. It is
interesting to note the course taken by
the different countries and municipalities
abroad in regulating the speed of ma-
chines capable of such space-annihilating
capabilities. The general tendency seems
to be to have government inspection and
approval of the automobiles as to their
brakes, steering gear, and various safety
appliances, before these leave the manu-
facturers’ hands; then to grant the owner
a certificate of capacity, when he has
demonstrated his capability to properly
operate and manage the machine, which
can always be identified by its number
plate. The speed limits range from 6 to
12 miles an hour in cities and towns, to
from 18 to 31 miles per hour in the open
country. The punishment for violation
of the speed laws is a fine and imprison-
ment according to the magnitude of the
offense and the amount of damage done.
In Germany, special restrictions on the
use of steam boilers practically prohibit
steam carriages. The idea of govera-
ment inspection, as above outlined, is a
good one, for if manufacturers are com-
pelled to place thoroughly safe and ef-
ficient brakes and steering gear on their
machines, there is much less likelihood
of accident, even if speeding in the open
country is occasionally indulged in.

To prevent the freezing in cold weather
of the water in the tank, piping, and
water jacket of the engine on a gasoline
automobile, besides glycerine and chloride
of calcium, which has already been pro-
posed, chloride of magnesium and chlor-
ide of sodium can also be used. The fol-
lowing figures, from La Locomotion, give
the temperatures at which different mix-
tures of the latter (sea salt or ordinary
table salt) with water, freeze:

Sea salt (NaCl), 25 parts 4+ water, 75
parts — temperature of congelation ot
—15 deg. C. (5 deg. F.).

Sea salt (NaCl), 22 parts + water, 77
parts — temperature of congelation of
—12 deg. C. (8.6 deg. F.).

Sea salt (NaCl), 10 parts + water, Y0
parts — temperature of congelation of
—12 deg. C. (10.4 deg. F.).

At the same time, the writer adds,
chauffeurs should mistrust the use of
saline solutions of any kind, because of
their corrosive action on metals. It is
possible, according to the chemist Keller,
that the chloride of calcium solutions,
for instance, may have no action on
metals, such as iron, copper, steel, etc,
when isolated; but it is true, neverthe-
less, that when these metals are combined
in the presence of this solution, as they
are in the different parts of the water
circulating system, a voltaic couple forms
and one of the two metals corrodes
rapidly in its presence. This may readily
be seen if strips of iron and copper,
fastened together, are dipped in a solu-
tion of calcium chloride. The iron, which
forms the negative electrode, will be at-
tacked and disintegrated. It is therefore
prudent to empioy exclusively for this
purpose neutral liquids, such as glycerine
or even the heavy oils.
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