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AUTOMATIC PIPE-COUPLING.—C. O. CeLz,
Whatcom, Wash. Mr. Cole’s invention relates |
to pipe-couplings for connecting air, steam, or
other pipes of cars in a train with each other
to form continuous pipe-lines. The object is
to provide a coupler which is completely auto-
matic in operation and insures a flrm coupling
of the pipes for the various lines without dan-!
ger of leakage, allows automatic uncoupling
on moving the uncoupled cars apart, and per-
mits a manually-controlled relase of the coup-
ling members by the operator.

No1TE.—Copies of any ef these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.

Business and Personal  {ants.

READ THIS COLUMN CAREFULLY.—You
will tind inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing themformation. In every case it is neces=
sary to give the number of the inquiry,

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 5460.—For manufacturers of road
graders, also of hand power drills for quarries.

AUTOS.~—Duryea Power Co., Reading, Pa.

Inquiry No, 53461.—For makers of gasoline or
hot alu' engines of about 14 horse power. £

** U. 8.” Metal Polish. Samples free.

Inquiry No. 5462.—For makers of elastic web-
bing, such as used in suspenders.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,:
Chagrin Falls, O. )

Inquiry No. 5463.—For parties desirous of put-
ting a new article on the English market. .

WANTED. —Address of Manufacturers of Quaker:
Shade Roller. L. I. Manning, Morganfield, Ky.

Inquiry No. 5464.—For addresses of manafac-
turers of hardware specialties.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 5465.—For a cheap device for cut-
ting paper 6 and 8 foot down to 2 foot pieces.

Indianapolis.

American inventions negotiated in Furope. Wenzel @
& Hamburger. Equitable Building, Berlin, (Germany. i

Inquiry No. 5466.—For manufacturers of paper
bex machines.

Novelties made in all kinds of metals. Special ma-
chinery for making of dies and wire forming. Estimates
free. Metal Stamping Co., Niagara Falls, N. Y.

Inquiry No. 5467.—For manufacturers of peat
machinery.

In buying or selling patents money may be saved
and time gained by writing Chas. A. Scott, 340 Cutler
Building, Rochester, New York.

Inquiry No. 5468.—For makers of thermostats
for dry kilns.

g#Send for new and complete catalogue of Seientific
and other Books for sale by Munn & Co., 361 Broadway
New York. Free on application )

Inquiry No. 5469.—For manufacturers of sport-
ing gun and ammunition.

FOR SALE.—Patent machine for wrapping laundry
soap. Will do the work of eight people. Ed. Nelson,
1104 Cherry Street, Kansas City, Missouri.

Inquiry No. 54'70.—For manufacturers of elee-
tric runabouts.

We manufacture anything in metal. Patented arti-
cles, metal stamping, dies, screw mach. work, ete.,
Metal Novelty Works, 43 Canal Street, Chicago.

Inguiry No. 5471.—For manufacturers of self-
registering turnstiles.

"I'he Jargest .manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. For prices
and terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 547 2.—For makers of steam exca-
vators or navies, for trenching tor sanitary work, about
4 teet wide by 16 feet deep.

Thecelebrated *“ Hernsby-Akroyd® Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Mae
chine Company. Foot of East 138th Street, New York.

Inquiry No. 5473.—For a machine for hulling
strawberries.

Manufacturersof patent articles, dies, metal stamp-
ing, screw machine work, hardware specialties, machin-
ery and toois. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Inquiry No. 54'74.-For makers of working mode!
engines.

WANTED.—Man capable of taking charge of factory
making special machinery, who can also take $2,000 or
$3,000 interest in established plant. N. B. Harrington &
Co., 106 Broadway, Buffalo, N. Y. |

Inquiry No. 5475.—For manufacturers of glass
novelties.

Manufacturers: We can satisfactorily represent and
handle your account. Correspvndence invited. Wel-
hener-Patrick Company, Manufacturers’ Agents, 172
Washington Street. Chicago.

Inquiry No. 5476.—For makers of hollow brass
wire.

FOREMAN WANTED.—A thoroughly capable man to
takechargeof brass shop employing about fifteen men.
Must be between 30 and 40 years of age, married. Re-
ply by letter only, stating experience and references to
Wm. H. Wilkinson Co., West Medway, Mass.

Imaniry No. 54'77.—For makers of handles for

artists’ pencils. also parties making the machinery for
making the same.

Inquiry No. 5478.—For manufacturers of or deal-
ers in a patent dishwasher.

Inquiry No. 5479.—For machinery for making
cotton batting.

Tnquiry No. 5480.—NMor the manufacturers of
the cigar lighter which was patented by Clyde J. Cole-
man, or makers of any other electric lighter.

Inquiry No. 54%1.—For manufacturers of metal,
nickel or aluminium egg shells.

Inquiry No. 5:482.—For automatic vending ma-
chines for selling liguors.

Inquiry No. 5483.—Wanted, to purchase a hard-
ware store.

Inquirv No. 5484.—For machines for perforating
paper patterns.

Inwuiry No. 5485.—For manufacturers of metal
garter trimmings, as hooks, slides, supporters and non-
elastic gaiter web.

. Inquiry No. 5486.—For makers of paper chair
bottoms, imitation leather chair bottoms, also fiber
and other material used for the same.

Are We?

{ On receipt of your address and a 2=cent stamp
we will send a correct list of the distinguished
men shown here—and also a useful and in-
genious little tool called the Triplet— a key-
ring, letter-opener, paper-cutter and screw-
driver combined, and an article that every
man and boy will find many uses for every day.

——— What is Said of the Triplet

¢ would not take a dollar for the Triplet. Asa
screw-driver it saved me a very serious accident two
days ago.’”’ — ROLLIN W. MULFORD, Lebanon, @®hio.

. % The Triplet has become like my pocket-knife,
or watch or pencil—a necessity, and I would not
care to be without it.”” —JAMES F. MCCARRIAR,
Baltimore, Md.

ADDRESS

The J. B.Williams Co., pept.3s, Glastonbury, Conn.

Williame’ Shaving Sticks, Shaving Tablets, Toilet Waters,
Talcum Powder, Jursey Cream Toilel Seap, ete., sold everywhere

What Do You Want To Buy?

We can tell you where to buy anything you want.
Write us for the addresses of manufacturers in ANY line of business,

" Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES,

MUNN & CO., Publishers oi the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK.

SIZES RANGING
FROM & TO 400 M. P.

THE WEBER CHARCOAL SUCTION

GAS PRODUCER

The Most Economical, Easily Operated a

g:'roa’l:::‘ :o‘;vo”; l:ro’dmior ;oge Mini n"d, GTH
n anufaeturing Plants. La

All Others in Effoctive Working Force. ads ?:Elrl‘al"

THE WEBER GAS ENGINE AND
THE WEBER GAS PRODUCER comsinen

323;"1%251:0%%. ODeli%r,ers ld-hf 8.}) Per Hlour on Consumption of
ne Pound o arcoal, costing one-half cent per
AT & COST OF 85.00{ horse power per hour. Other Fuels may be usgd.

- SOLD UNDER A POSITIVE GUARANTEE.

Eugines, Hoists. Air Compressors and Pumping Plants.
Double and Triple Cylinder Vertical Engines in Large Units,
Engines to Operate Gasoline, Distillates, Naptha, Etc,, Ete.
State your power requirements fully; we will save you monegy.

THE WEBER CHARCOAL SUCTION GAS PROI'IUGER 18 BUILT EXCLUSIVELY BY US.
There are many thousands of our Engines in use. Established 1884.

WEBER GAS & GASOLINE ENGINE CO.,

P. 0. BOX 370 KANSAS CITY, MO., U.8.A.

UPERIOR IN
TREN
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1 to get power from the
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_*_\\'_afzd Queries

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication.

References to former articles or answers should give
date of paper and page or number of question,

Inquiries not answered in reasonable ‘time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all eitber by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at the office. DPrice 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9380) L. E. G. asks: 1. How is a
hand lead marked; that is, how are the marks
and deeps laid off and how shown, also length
of line? A. Sounding leads are generally laid
off in fathoms below 5 and at 7, 10, 13, 17 and
20 fathoms, which latter is the usual length
of the line with from 7 to 11 pounds weight.
Beep-sea lines are usually 200 fathoms in
length with 28-pound weights and marked at
each 2 to 10 fathoms with leather and bunt-
ing tags so combined as to readily measure the
fathoms as the line passes out. 2. How is a
hand log marked? What is distance between
marks, in feet or inches, on a log line to be
used with a 3@-second sand glass, or a 15-
second sand glass? A. The hand log line Ia
usually 150 fathoms long and should have 10
fathoms hetween chip and first knot for stray
line, With a 30-inch glass the knot tags are
50 feet 8.03 inches apart and indicate sea
miles or knots per hour. With a 15-inch glass
the knot tags should he at one-half the ahove
distance parts. 3. How is a 4 or 8 point
bearing taken to tell disiance of ship from
land; that is, taken from bhow to heam, or
beam to quarter? A. The bow to heam or heam
to quarter, or better, from how to stern, may be
taken as a measured base line and the angle
of each end simultaneously taken from a shore
mark, from which a triangle computation will
give the distance. 4. What is the best ma-
terial for a marine compass needle—ordinary
soft iron or Norway iron? The compass cards
I wish to use are € inches diameter and 1-32
inch thick pasteboard. Would needle €x!X
1/1€ inch be about right size? DBeing a ma-
rine compass, needle will be glued fast to card,
of course. A. A compass needle should be
made of tool steel, hardened and tempered.
'The card should De drawn on fine drawing pa-
per and pasted to a thin piece of mica. Ias-
ten to the needle with small lead rivets.

(9381) H. F. H. asks: Is the althea
the true “Rose of Sharon”’ Or which is
the true or original ‘“Rose of Sharon” men-
tioned in the Bibile¥ Some claim the althea,
others narcissus, and some again Scille mari-
tima. Is there any place where a person
could get a copy of the flower as it grew or
grows on the plains of Sharon? A. "The ar-
ticle upon the ‘Rose of Sharon” in Smith’s
“Bible Bictionary” begins: “There is much
difference of opinion as to the particular flow-
er intended.” If this is the case we cannot
decide. There are no pictures dating back
to the time of the writing of the Canticles,
and no way whatever of determining the spe-
cies of plant denoted by the name.

(9382) A. M. W. asks:
leaves the track a few feet. The trolley pole
can reach the overhead wire. In running it
back upon the tracks, the conductor made a
connection hetween the rail and car wheel with
! the iron rod used to turn the switch: wag it of
any use? With a stated current carried hy
trolley wire, will the motors of a car show
more power by having the rails of the track
wired together, or is the bonding of the rails
to prevent damage by the return current to
other structures? A. The intention is to use
the rails of the street-car lines for a return
circuit of the current to the dynamo. If the
rails are well bonded together this will re-
sult. If they are loosely connected the current
will leak off and go by some easier path. On
the way, it will take to pipes, water and gas,
and destroy them. The bonding is to keep the
return current in its proper place. When the
conductor used a bar of iron to connect the
rail to the wheel of the derailed car, he closed
the circuit between the motor and the re-
turn path in the track, thus enabling the motor
line. With the earth
connection only the resistance would bhe too
high to allow enough current to low to run the
motor.

(9383) R. S. L. asks: Is it not a fact
that the battleships and armored cruisers of
our navy are built and are bhuilding without
armored smokestacks? Are not the extremely
lofty stacks of our later construction designed
to obviate the necessity of forced draft? Would
not these tall stacks bhe immediately riddled
in an engagement, and thus deprive the vessel
of a large part of her steam power when mosf

A trolley car
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Model A Tonneau, - #8560
Without Tonneau, #5660
Model B Touring Car, $900
Without Tonneau, 3800

For a delightful spin in the country; for
business or pleasure ; for quick and pleas~
ant transit over long distances or short,
there’s nothing equals a reliable automobile.

No reliable automobile is so easy to buy,
to operate, or to maintain, as a Cadillac.

No automobile at double the money is
so strongly constructed, so speedy on good
roads, so dependable on bad, so capable in
the matter of hill-climbing, as the Cadillac.

Model A Tonneau (shown above) wili
carry four people safely and comfortably at
30 miles per hour on the level stretches,
and will go up a 45 per cent. grade. P

Model B Touring car is identical in ac=
complishment, but has larger wheels, longer
wheel-base, more roomy body. Both
Models are equipped with Goodrich 3-inch
I detachable tires.

Full appreciation of Cadillac superiority
in design, construction and performance is
possible only by inspection and trial.

Will be glad to send you booklet N for
the asking. It explains and illustrates all
Cadillac models in detail, and gives address
of agency nearest you where they may be
seen and tried.

CADILLAC AUTOMOBILE CO.,
Detroit, Mich.

Yemser Association of Licensed Automobile Manufacture®

DARRACQ

12, 15-20, 50.36 Horse Powers

Favorite of two continents. Holds more
records for speed and endurance than any
other make, Prompt deliveries. Supli-
cate parts always on bhand.
AMERICAN DARRACQ AUTOMOBILE CO.
Controlled by F. A. La Roche Co.,852 Hufson Street ,
147 West 3Sth St., New York

Direct
Drive

TOURING CARS

PEERLESS

$3,700 to $6,000

Combine elegance—comfort—safety
— speed — simplioity and absolute
dependability. 8og of the buyers of
Peerless Cars have owned and dis-
carded automobiles of other makes

Write forillustrated catalogue explaining fully
the woints of Peerless Perfection,Photogravure
of Peerless Girl No. IV, without advertising,
size 18x28 inches, sent postpaid for ten cents

PEERLESS MOTOR CAR CO.
Cleveland, Ohio

‘Member Asseciatien Licensed Autemebile Manufacturers.

mhilini

. (9385)

needed, besides rendering the upper works un-
tenable from smoke? Is it not a serious error
to neglect to armor the stacks, and would it
l not be bhetter for our constructors to follow in
| some respects the designs of Continental na-
\tions instead of the English? A. The armor-
ing of smokestacks is a question that is at-
_tracting attention among naval designers, some

, of the latest vessels of the Russian navy being'
| armored on that portion of the smokestack;

It would be impossible . }
higher than this with-:

that is between decks.
to carry the armor
out making serious inroads upon the amount
of armor that could be spared for other vital
parts of the ship. We believe that as yet we
have not been in the habit of .armoriug our
smokestacks even at the bases; though we
believe that the matter is now under advise-
ment.

(9384) H. H. B. asks:
horse-power side-crank, partially
valve Atlas engine in our mill. 1. Will this
: engine run without a wheel of any kind on the

|shaft? Our engineer says it will not, but I
"say that it will. Hence the argument and
wager. A. A steam engine without a flywheel

" might possibly run with a jerky motion, which
is not tolerable to good practice.
gineer is about right. 2. Will a 55-horse-power
boiler, now furnishing steam for a 50-horse-
power engine considerably overloaded, furnish
steam enough for a T75-horse-power Corliss
engine? A. The 55-horse-power boiler should
be of sufficient capacity, if not overrated, for
75 horse-power in a Corliss engine. 3. How
much working advantage does a Corliss engine
have over the same size plain engine? A.
Plain engines vary in their consumption of
steam per horse-power to a considerable ex-
tent, and for engines of equal cut-off there is

i a small percentage in favor of the Corliss en-

gine.

A. F. O. asks: Is the follow-
ing from the SCIENTIFIC AMERICAN of recent
date, strictly correct? “A. It is not known why
water expands in freezing. There are very
few substances which do so. Cast iren and
type metal are two others which have the
same peculiarity, and which are very im-
portamt to man.’ I always supposed that
cast iron shrank at the moment of solidifica-
tion.

i the shrinkage of the iron in cooling must al-

* for the flnished casting?

ways be particularly taken into consideration.
This is quite uniform, and is 1 inch in 8
feet, or 1-86 linear measure.” Do not pattern

makers for stove castings always make the:

pattern a little larger than the size required
Regarding type metal,
the textbooks on physics generally teach that
antimeny expands on solidification, and that
that is why a proper admixture with lead
secures the expansion necessary to give smooth-
ness and sharpness to the type. In Fownes®
(Watts) Chemistry, p. 4565, I am informed that
antimony alone, like lead, will shrink on cool-
ing, but that the alley will expand. Will you
kindly give me the exact truth in regard to
both antimony and iron, but especially as to
the latter? A. With reference to the change
of volume at the moment of solidification—in
which respect you criticise a recent reply to
a query of ours—we may say that it is not sup-
posed that any chemically-pure metal does in-

from the liquid to the solid state. The three

substances which we mention, however, water,
cast iron, and type, all expand in passing from
. the liquid to the solid condition in a marked
, degree. The quotation which you make from
the American Encyclopedia, viz., “in the cast-

ing must always be taken into consideration,”
is not to the point, since it particularly states
that the iron is cooling, and the change into the
solid condition must be complete before the
substance can cool at all. This you will per-
ceive if you refer to the subject of latent heat
in any textbook of physics. When a liquid is
in the act of solidifying it gives off a great
quantity of heat without any change of tem-
perature.
of 32 deg. before any ice forms, and when
ice is formed it is still at the same temperature
as the water in which it is floating, but you
will observe that the ice could not. float if it
did pnot increase in bulk in freezing. Ice is

that one-ninth is the increase in bulk in solidi-
fying. Similar reasoning will apply
other substance. Most substances contract in
the act of solidifying, and are

liquid.
and melt it—preferably such a dish as a test
tube—the solid wax will remain at the bottom,
while the melted wax overflows it; and this
would be the case with the great majority of
substances which can be melted by the appli-
cation of heat. It is probably true, as you
say, that type metal owes its expansion to the
antimony which it contains, but the case of
water is different. Ice formed from chemically-
pure water floats upon the water in the same
manner as ice formed in any lake or pond. So
much for changes in the act of solidifying.
Now, after the solid has been formed, it obeys
the usual laws of expansion and contraction—
heating expands and cooling causes a .sub-
stance to contract. It is to this change the
quotation you make above refers. The shrink-
age of a metal in cooling must always be
taken into account in making patterns for cast-

We have a 50-

Your en- -

In the American Cyclopedia, Vol. IV.,-
" page 80, I read: “In the casting of cylinders,

crease in volume during the act of changing!

ing of cylinders, the shrinkage of iron in cool-;

Thus water cools to the temperature *

balanced ' §

approximately one-ninth lighter than water, and |

to any ’

in the solid -
form smaller and denser than in the liquid’
-form. The result is that the solid sinks in the }
If you place a piece of wax in a dish °

Take a
Kodak

with You
TO THE EFEXPOSITION

Zhere will be much at the St. Louis Exposition
Architecturally

to delight the heart or the amatenr.
it is to be magueficeni—not only in the individual
beauty of the buildings, but in the general scheme,
tn the parks, the lakes and the woodlands. 17hen
there’s the “ Pike” with quaint people enough to
Jell miles of film.

Kodaks, 4 x5 or smaller, may be taken
into the grounds free by patrons of
the exhibition.

KODAKS, $5.00 to $97.00
EASTMAN KODAK CO.

Catalogue free at the
Rochester, N. Y.

dealers or by wmail.

SETITIRISY

¢ Your advanced

ceived nine vols,
of your Americana,
and am more and
more pleased as
each volume is is-
sued. I have had
occasion to exam-
ineit considerably
and have relied up-
on it for certain
facts which I find
to be authentic,
and thoroughly
and interestingl
stated. It isa wor
of high merit and
must have a large
sale,””

Judge N. P. FRYE.,

“I have now re-

ideas as expressed
in the Americana,
confirm the im-
pression that the
material America
offers for such a
work, has in the
past been sadly
neglected,

“1 have no hesi-
tancy in saying
that when the real
merits of your
work become gen-
erally knownthere
will be no library
that will do with-
out the Ameri-
cana.”

0. C. WyMaN,
Wyman, Partridge

Andover, Mass.

Co.,
Minneap’lis, Minn,
FREDERICK CONVERSE BEACl:I,'Edﬁor of the Scien-

m‘sm tific Ameri Editor of the E lopedia Ameri %M%ggﬁ
HURRY-UP NOTICE

Our readers are notified that the time is short to take advantage of the special price, now
open to advance subscribers to the =

ENCYCLOPEDIA AMERICANA

published under the editorial supervisionof the Scientific American.
Our belief that the time had come when the American people demanded ap Amerjcan
Encyclopedia, made by American scholars and specialists, and from the American point of view,

) -

has been more than justified. Theordersreceived in advance of publication aggregate

MORE THAN ONE MILLION DOLLARS
An advance sale never before equaled in the history of publishing,

Incredible as it may appear, our children, educated in American schools, taught by Ameri-
can instructors, and in accordance with American ideas, have been compelled to consult foreign
books of reference fortheirinformation concerning even our Americau institutions, progress and
achievements. .

Tq remedy this condition—to produce a National Work, which should bear the impress of
the National American character—has been our aim and inspiration.

More than a thousand American experts, each an authority upon his subject, have con-
tributed the results of theirripest scholarship, studyand experiment tothis great work. F't=pntesl
under the editorial supervision of the Scientific ‘American, FREDERICK CONVERSE EE ACH
its Editor-in.chief, assisted by the largest corps of distinguished editors, specialists and experts
ever engaged upon a similar work, our readers may beassured that it represents the highest type
of modern scholarship, the latest results of modern scientific investigation.

THE WORK—It is more than an Encyclopedia, it is an ATIERICANA. The departments
of American History, American Hingraphy, American Literature, and such fields in applied
philosophy and science as Government, Indiustrics, Finance and the like which we can claim as
essentially American, are treated more clearly and comprehensively than in any other work. Its
65,000 subjects if written in the heavy wordy English style, might easily have been extended to
co volumes ; but the American system of condensation has enabled us to cover the entire field of
Twentieth Century Knowledge in Sixteen Royal Octavo Volumes. In its mechanical details,
paper, binding, maps, nlates and illustrations, it is superior to any work of its kind in existence.

'THE PLAN OF 5ALE which we have adopted has been devised for the purpose of giving
those who order in advance of publication the benefitof the lowest wholesale price. We thus
enable the intelligent and prompt purchaser to assist in making the first distribution of the
AMERICANA a success, and we compensate him by giving him a great reduction in price in
return for this co-operation and assistance.

Let us tell you more about this great work and our new and novel plan of sale.

A postal cardaddressed to
258 F]‘}{-‘Tﬂ AVENUE

THE SCIENTIFIC AMERICAN COMPILING DEPT. 3, 7T Aves

will bring you sample pages, and full information about the work, the price, and the ;;lin of sale
toadvancebuyers. Asthe work is now nearly completed thespecial price offerswilf soon close.

© 1904 SCIENTIFIC AMERICAN, INC
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MORSE TWIST DRILL AND MACHINE COMPANY

NEW BEDFORD, MASS., U. S. A.

Manufacturers of

Increase Twist and Constant Angle Drills, Chucks, Reamers, [lilling

Cutters, Taps, Dies, [lachinery and T[lachinists’ Tools

Iings. But iron and type metal are the only
. metals which actually
“and which therefore may e employed for mak-

_cylinders.

At last we can give it to you: Just what you have been looking for-
A thoroughly reliable Electric Lamp that fits in the vest pocket
F you wish to find a house number at night ; it you wish to find an article you
have dropped; if you wish to avoid dangerous places m dark streets, just
¢“press the button”’ and you have an instant, brilliant light. Wil give eight
thourand flashes, or burn three months witk n;htusaga. ’rice only Oune
dollar!! Inexpensive to buy and to operate!! Invaluable 1o physicians, or
miners and gas fitters who go in dark places where any other form of light is dan
werous. Batteries and bulbs eusily detached and renewed when required. Exira
battery only 25¢c. Address Bept. 6.
ELECTRIC UTILITY MF6. CO.
114 and 116 East Twenty-third Strcet, New York

City |

For Catalogues address

E JEFFREY MFG. CO.
CorLumsus, OHIo, U.S. A.
DERMYER

ELEVATING--CONVEYING--POWER ;,

Transmission--Screening--Dredging--Coal Cutting
Drilling--Hauling--Washing Machinery.
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Il

For Marine, Automoblle or Stationary
Screw Cutting Back Geared

]’oere[:gﬁt

rice, 1 oo iheSubject
5?;?00 4L send forour

Engines. Fully Guaranteed.
‘Write for Circular,
The Oarlisle & Finch Co.,
233 E. Clifton Ave.. Cincinnati, Ohio

Q;;T *** Lathes $35

EASTERN GRANITE ROOFING CO.
Irving Bnildinye New York

and up, 1 =il por ml vithar
v

will
1. Jamlesen \luvhim Tool Co.
Baravia, Onro, U. S. A.

.d‘ TheCarrol
T o economize Time is to

savit expense. The Burr
Lndex furnishes tie short
cutto profits in any buai-
ness. A sample sent on

re: (%uest fer examinaiion
hout any charge what-

TllE (Uprm(up

0% Its triangular shape prevents
entangling and gives three times
the capacity of any other Clip for

i attaching pavers togeth ever. Can be returned if
/ 3 Best & Cheapest, AElStatuMn not[,1 hmmsfapwryd Try it
"\ CLIPPER MFG. CO., The Burr. Index (0.,

Deparment 8, 336 Asylum
Strect, Hartford, Conn.
Send for Catalogne.

A.W.FABER

Manufactory Established 1761.
LEA® PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
.RUBBER GOODS, ROLERS, ARTISTS’ COLORS.
78 Reade Street, New York, N. Y.
GRAND PRIZE, Highest Award, PARIS. 19800.

401 West 124th St., New York, U.S.A.

For free samples and information write to us.

BRASS OR STEEL

PIPE-THRE ADING
or CUTTING

., there isno machine on the market that can com-

pare for ease of operation and excellence of work

},w"h FORBES PATENT DIE STOCK
Vise is self-centering and dies arz adjust-

able to any variation of the fitlings. Parts

can be duplicated at slight cost whes wern

sut, Will thread and cut up to 12 in. pipe.

CATAL®GUE FREE.

CURTIS & CURTIS CO..
6 Garden St., Bridgeport, Conn,

r\ For

MACHINE No. 30.
Range %-2in. R. & L.
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0Old Sol

will de business 36¢ days this year. He will
make it warm fer paint wherever he finds it,
A gosddeal of it will blister, peel, crack and
fadeunder his mercilessbeating. Thereisone
ps.mt that dees net fear his touch.

PATTON’S
SUN-PROOF
PAINTS

suceegsfully resist Ol1d Sol’shottestrays, They
protect and »reserve the house frem hisrelent-
less ®wlaze. These paints are abselutely sun
d and weather-proof. Guaranteed to wear five
d years, Their econemy and durability cem-
g mend them te every user of paint. @ur valu-
able Paint Beek is free. Write fer it te-day.
PATTON PAINT COMPANY,

22% Lake 8t., Milwaukee, Wis.

PITTSBURGH PLATE Guss Co., General Distributors.
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SINGLE

6’/78 HARTFOR TUBE
and DUNLOP ° Tires

Stand foremost for Uniform Quality, Honest Construction and
Durability. That each is the most serviceable tire of its class is
universally acknowledged by those buyers who desire The Best
regardless of cost. and thus consider the question of their needs

intelligently. Let us advise you regarding the proper size and weight of tire best adapted
to your requirements Branches in principal cities.

Ghe HARTFORD RUBBER WORKS COMPANY

HARTFORD CONN

(Users of SOLID RUBBER TIRES may rest assured that
our reputation as makers of only high-class goods will be

carefully tained 1! with this product)

OUBLE
TUBE

Theseare
keals yeu

the anly
wall need

. triangle equal 180 deg.?
~that the sum of these angles always equaled

- star and

‘and 100 miles in length, with a fall of 800
i feet in that distance?
. would it make if said pipe was 4 or 6 feet in

"tracting

. deliver
- If

. hot be safc against obstruction by freezing to
" several inches thick on the inside of the pipe

- there any part of the gas that is taken out hy

expand on solidifying,

ing exact reproductions of the fine lines and
markings upon a mold. Lead, tin, etc.,, contract
in solidifying, and always present rough sur-

faces in casting,

M. asks:

(9386) R. ] 1. Would you ex-
plain the difference setween the automatic cut-
off engine and the flyball governor engine?
A. The difference in the two styles of engines
is in the method of controlling the admission
of steam to the cylinder. The governor of the
automatic engine controls the cut-off point of
the slide valve, while the flyball governor con-
rrols the throtile valve only, in ordinary slide-

valve engines, and also the cut-off in engines’

of the Corliss type. 2. Explain the term sharp
cut-off as used in reference to steam englne
A. A sharp cut-off is a quick action
cut-off, as in the Corliss type and in some
special designs of the slide-valve type. 3.
What are the mechanical differences hetween
a high-speed engine and an ordinary engine
A The high-speed engines arc generally of
the automatic type with short stroke, and per-
fection of the moving parts required by high
speed. 4. What is the pressure of water per
square inch of surface in the change from a
liquid to a solid? Woes the pressure increase
for each degree of change of temperature from
39 to 327 Is the contraction the same for
each degree helow 32? A. Water being in-
compressible, its pressure becomes immense,
and will burst the strongest vessels, if confined.
Water contracts from 39 deg to 32 deg, and
suddenly expands about one-tenth of its bulk
in freezing, after which contraction contiuues|
by fall of temperature at a greater rate per-
degree than any othcr solid—about 0.033 of
an inch per degree in one hundred feet.

(9387) B. W. N. asks: Would you
kindly explain the following question through
your column of @ueries and Answers? Why
does not the sum of the included angles of a
I had Ween [:1ught|

180 deg., but I read in a ®ook on astronomy
that if imaginary lines be drawn from the
sun to the star Sirius, and from Sirius to the
polar star, and from the polar star to the sun,
forming a triangle, the sum of the angles
formed by these lines did not equal 180 deg.
A. The theorem in geometry is that the sum
of the three angles of a plane triangle is equal
to two right angles. From this value there
is no deviation; you may consider it abso-
lutely correct. It is also a geometrical theorem
that the sum of the three angles of a spherical
triangle is greater than two and less than six -
right angles. Hence the angles included by the .
three arcs of circles drawn upon the celestial |
sphere from the sun to the star Sirius, and
from Sirius to the pole star, and from the
pole star to the sun again, need not and do
not equal 180 deg. The position of the pole
Sirius with reference to each other
does not change to any great degree, but the
sun is changing its position with reference to
these two stars every day in the year, and
twice in the year must be upon the circle of
the celestial sphere which passes through both
these stars, and at these times no triangle is
formed by the three bodies, for they lie on the ;
same circle. At all other times during the
year there will be a spherical triangle formed
By the three Dbodies, the sum of whose angles
is continually changing bhetween the Iimits'
specified in the theorem quoted above.

(9388) E. R. E. writes: Can you tell

me how much water would be discharged at
the lower end of a pipe 18 inches in diameter

How much difference
diameter for the first few miles, or'until it
reached a fall of 100 feet, then gradually con-
to 18 inches” Would water running
this distance keep in constant motion, or
would it freeze if the pipe was on the surface
of the ground; that is, abevc ground? A. The
pipe line of 18-inch pipe, 100 miles long, laid
with a fairly even slope of 800 feet, should
252 cubic feet of water per minute.
miles is of larger size to give full
flow, the 75 miles of 18-inch pipe with 700
feet slope should deliver 275 cubic feet per
minute. The 4 or 6 feet pipe, with say a
slope of 100 feet in 25 miles, will e too
large and too expensive for a feeder to the
T5-mile line. If it is only 2 feet in diameter,
it will supply 360 cubic feet per minute, which
will give an initial pressure to the long line
equal to nearly 100 feet, and increase the
flow of the 75 miles of 18-inch pipe to 300
cubic feet per minute. Such n pipe line would

25

in extremely cold weather and at times of low *

discharge., It should have some protection in
your climate.
(9389) F.S.K.asks: 1. Isthere any

liquid better than water to use in a hydraulic
of an oil gas bench? A. The hydraulic main
of an oil gas works should be charged with

water only. There is nothing better. 2. Is

_
Hot or cold,

Rain or shine,

Underwear

will enable you to enjoy life
out-doors as well as in.

In New York alone over
300 physicians wear it.

Can your health afford to disregard
such endorsement ?

DR. JAEGER'S
SANITARY WOOLEN SYSTEM CO.

New York* 306 Fifth Ave. ; 157 Broadway.
Brooklyn 504 Fulton Street.
Boston : 230-232 Boylston Street,
Philadelphia: 1510 Chestnut Street.
Chicago: 82 State Street.

Agents in All Principal Cities.

THE COWBOY
AND THE COLT

are inseparable companions.t1
The Cowsoy sticks to the
CoLt REVOLVER because it
never fails him in the hour of
need. He may neglect or
misuse it, but it is always
ready for instant action.

Catalog Mailed  ~

Onr Request E-g_f

Colt sBatentFmArmsHanuractuquo

__ HARTFORD CONN. US.A
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Elas

THE HIGHEST EFFICIENCY

is g\\amnteed in every one of the smooth-
running Brennan Gasoline Mo-
tors made on the latest approved pat-
tern, safe, sure and quick to start, eco-
nomical in fuel and of zreat durability.
3 Can be used fer Marine purpases. The
tendency of the times are high-powered
cars. gvon have not_sufficient power,
write us, We can furnish you with a prac_
tical powerful motor ready to set up in your car, with working drawingg
of any of the Standard makes of cars. Full protected patents allowed

BRENNAN MFG. @0. Svracusg, N, Y., U. S. A,

Spangenberg’s Steam and
Electrical Enginegring

By E. SPANGENBERG, M. E.
former Superintendent of the St. Louis
School of Engimeering.
Containing 1,035 Questionsand An.
swers, w1th €48 I1lustrations.

3.50
The best book on the subject ever pnlﬁlshed

GEO. A. ZELLER, Publisher, Estab. 1870.
68 S. Fourth St. St. Lounis, Mo.

The Cincinnat
Upl‘lght Drills ¢

If you are considering Up-
right Drills at all it widl pay
you to investigate thor-
oughly

The Better Kind

which we make as a strict
specialty, Every modern
improvement is embodied
and every care for perfec-
tion has been used.

ACCURACY,
STRENGTH,
CONVENIENCE
AND RESULTS

- areour claims,
Write usfor catalogue and
prices.
CINCINNATI MACHINE TO@L CO.
New Location
CAMP WASHINGTON

Cincinn&tx, Ohio - V. S. A.
Special attention given to Export orders.
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its passing through the water of the main*
"A. A small quantity of tar and ammonia and .
possmly sulphur are absorbed or detained by
the water of the hydraulic main. 3. What is
the best substance to use to purify oil gas?
A Water from jets triculating through a bed
of coke in a vertical cylinder with the gas;
passing upward is the best purifier for eil gas.

© 1904 SCIENTIFIC AMERICAN, INC

Electric Mot_oi;

The Rienco Motor rins at high ed
when conmected to eve cell of alimost any
of battery. It rotates in either directicn and ls
¢ reversed without changing connections.
titted with grooved pulley. Price 50e¢,

e and packmg 15c. Motor Outfit No.
Ss—conslsts of 1 Rienco Motor; 1 Rheostat, or
speed regulator; 2 Small Pry Batterzes and 10
eet of wire, Price ®#1. Postage and
packing 30c. Send stamp for catalog.

Ithaca Electric Novelty O,
Box 33, ITHacA, N. Y.
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