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SPEEDWAY
Gasoline Marine Engine

3 TO 200 H., P, IN STOCK

The Best That Can Be Built

CAN BE SEEN IN COURSE OF
CONSTRUCTION & OPERATION
AT OUR WORKS AT ALL TIMES

We also design and build Steam and Sail Yachts, High Speed
and Cruising Motor Boats, Naphtha Launches, and vessels
for commercial service, steel and wood construction.
Marine Steam Engines and Boilers.

GAS ENGINE & POWER CO. and CHAS. L. SEABURY & CO.

CONSOLIDATED
Morris Heights, New York City
Send 1o cent starmap for illustrated catalogue.
Member of the National Association of Engine and Boat Manufacturers.

Cadillac—Model H

Where Dependability and Economy Meet
These are the great foundation stones of Cadillac
success—unfailing reliability under all sorts of service;
cost of maintenance so low as to be almost incredible.
In the magnificent line ot Cadillacs for 1907 these
qualitiesare more manifest than ever before. The Model
H has proven itself thefour-cylinder triumph of the year.

From motor to muffler this machine is an example
of simple construction, of finish really super-fine, of
accuracy not surpassed in any other mechanical
creation—all of which are more pronounced because
of the wonderful factory facilities and system that
stand behind the

superiorities of Model H are so

nu.nerous that to select features deserving special
empbhasis is difficult.  Those of prime importance are
remarkable ease of control and smoothness of riding,
whatever the road conditions. The car is practically
noiseless in operation; perfect balance of action re-
moves all vibration. The enormous power is so
positively applied that whether for speeding or hill
climbing Model H is there with energy to spare.
The body possesses lines of beauty and grace and
reflects style unmistakable.

Your dealer will gladly give you a demonstration.
Hadel =80 h.p. Four-eylinder Touring Cnr; $2,500. (Deseribed in Catalog H N)
Model G—20 h. p. Four-cyllnder TourlugLar; $2,000. (Deseribed in Catulog G-
Yodel M—10h, p. Four passenger ears $950. (Deseribedin Catnlog M-N)

Mvdel K —10h. p. Runaboud : $800, (Deseribed in Catalog M-N)
All prices F. 0. R, Detrolt—Lamps not ineluded.

Zend for specral Calalog of cay tn which you are inlerestea,
as above designated.
CADILLAC NOTOR CAR CO., Detroit, Nich.
bdieniber Asso. Licensed Auto. Mivs.
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THE FRICTION DRIVE CAR

S Examine
i :
S b e R Lo
New Models T Carefully

No Fixed - \ j : Chicagg
\ Automobile
Speed Xl :
Desired . \ °F | nthe Armory,
Feb.2t09

35-40 H. P. 4-cylinder Rutenberg Motor, Seven passenger, side entrance Tonnean. Wheel base

106 inches, Lambert Pateuted Friction Drive Transmission, etc. Model “G''isthe Greatest Value
for the Price ever offered to the automobile buying public. Write for detailed description,

Our New
1907
Art Catalog
Now
Ready

b

Model “H.”  Price $2000

.25-40 H. P. g-cylinder Rutenberg Motor. Our ‘‘Shaft Drive* Car, [,ambert Patented Friction
Drive Transmission, etc. Write for detailed description.
s~ Dealer Agents Wanted in territory not already closed. WRITE US NOW,

LAMRBRERT CHASSIS

THE BUCKEYE MANVUFACTURING CO.. Anderson, Indiana, V. S.
Member American Motor Car Manufacturers Assoclation, New York,

The st Retaol Gar Built in Americe
St $2800

MODELS FOR 1907
Type E, 20 H. P. Standard.

Price, $2.800, fully equipped with five lamps, tools, etc.; top extra. [llusirated above.
96-inch wheel base; 32 x 4 tires, all wheels; three speeds and reverse; Hess-Bright ball bearings, wheels
and gear box; alloy steel gears; seats five adults.

Type H, 35 H. P. Standa rd.
Price, $4,500, with full equipment of five lamps, tools and other accessories. 120-inch wheel
base; 34 x 4 tires front; 34 x 4% tires rear; four speed selective transmission; alloy steel gears, Seats
seven, all facing forward. A touring car de Luxe.

Type E, 20 H. P. Limousine.

Price, $3,800, complete with tive lamps. Oil lamps are square and placed on body. Seats six
adults.  Electric annunciator; electric dome light; toilet set; upholstery and appointments very luxurious,

106-1nch wheel base.
Type H, 35 H. P. Limousine.
Price, $5,800, complete with five lamps. Oil lamps are square and placed on body. Seats seven
adults. Electric annunciator; electric dome light; toilet set; upbolstery and appointments complete and
luxunious.  120-inch wheel base.

The _&comoé[/e Company

Bridgeport, Conn.

NEW YORK : Broadway and 76th Streer. BOSTON : 15 Berkeley Street.
PHILADELPHIA : 249 N Broad Street. CHICAGO : 1354 Michigan Avenue,
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‘LA MascorTe IIL" * DIx1E.”

Two of the Popular Modern Types of American Power Cruisers.

*La Mascotte IIL." is 84 feet in length over ail; ** Dixie’’ 18 Y3 feet over all. These yachts have comfortable accommodations for passengers and crew, and have a wide cruising radius at fair speed.

The Ocean-Going Cruiser “ Hawk,” Built for Service in Caribbean Waters.
The **Hawk » was designed for long journeys about Cuba, the Isle of Pines, and Porto Rico. and for this purpose carries 8 maximum fuel supply of 2000 gallons of gasoline.

LATEST TYPES OF CRUISING POWER BOATS.—|See page 167.1
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SCIENTIFIC AMERICAN

ESTABLISHED 1845

MUNN & CO. - -~ Editors and Proprietors

Published Weekly at
No. 361 Broadway, New York

TERMS TO SUBSCRIBERS

One copy, one year, for the United States, Canada, or Mexico.. .$3.00
@ne copy, one year, to any foreizn country, postage prepaid, #.0 los 5d 4.00

THE SCIENTIFIC AMERICAN PUBLICATIONS

Scientific American [Established 1845)
Scientific Amwerican Suvplement (Kstablished 187t)
American Homes and Gardens............cceeen. ...
Scientitfic American Export Edition (Established 1878).. 5.00

The combined subscription rates and rates to Iorelen countnes wxll
be furnished upon application.

Remit by postal or express money order, or by bank draft or check.

MUNN & CO., 861 Broadway, New York.

NEW YORK, SATURDAY, FEBRUARY 23, 1907.

3.00 a year

The Editor is always glad to receive for examination illustrated
articles on subjects of timely interest. If the photographs are
sherp, the articles shert, and the facts authentic, the contributions
will receive special attention. Accepted articles will be paid for
at regular space rates.

THE “ LARCHMONT ” DISASTER.

The awful disaster which occurred on the evening
of Lincoln’s birthday off Block Island, and resulted
in the sinking of the steamer “Larchmpnt” with a
loss estimated at not less than 150 souls, is not only
one of the most tragic events in the history of navi-
gation of Long Island Sound, but there are disquieting
elements connected with the event, which may well
shake the faith of the public in the safety of the older
boats, and in the skill and heroism of the navigation
and seamanship in these famous and much-traveled
waters. The conditions under which the collision oc-
curred, so far as they can be gathered from published
reports, are altogether bewildering. Here, in com-
paratively sheltered waters, on a clear and starlit
night, in spite of the fact that the captains of the two
vessels, one a three-masted schooner, the other a side-
wheel steamer, distinctly saw each other’s lights when
they were fully half a mile away—‘in spite of all
this and the further fact that they had deep water
and ample sea room, we find these two vessels so
handled as to crash one into the other at full speed,
and with all the appearance of deliberation. It is use-
less to speculate on the facts as here presented, and
for an explanation we must be content to await the
searching inquiry which must follow. It is certain,
however, that the sailing vessel had the full right of
way, and that it was the duty of the steamer to avoid
her. The fact that the schooner rammed the steamer
bow on would seem to indicate that the captain of the

latter had made the too-frequent mistake of supposing-

that the superior speed of his ship would enable him
to cross the bows of the sailing vessel.

Another feature which is disquieting, and certainly
does not ring true with the best traditions of the sea,
is the fact that so large a number of the officers
and crew were saved, or at least got away in boats,
while so many of the passengers, among them several
women, went down on the vessel. In the presence
of such a fact one’s mind harks back to that fine old
legend of the sea to the effect that the captain is
always the last to leave his ship. On this point also
will the public look for further and very definite in-
formation; and we can only hope that facts may be
developed at the investigation which will give this
phase of the question a more wholesome complexion
than it wears at present. That the “Larchmont”
should have foundered so rapidly after receiving the
blow of the schooner proves once more how utterly
unfit are some of these older steamers on the Sound
and in the sheltered waters of our harbors and rivers
for the safe carrying of passengers. It is certain either
that there was no safety bulkhead construction in the
hull of the “Larchmont,” or that, if it existed, it was
of a flimsy and practically worthless character. Ac-
cording to one account, the ship had transverse
bulkheads built up of six-inch timber, but this,
unless it was very heavily braced, would be alto-
gether inadequate to withstand the water pressure,
especially when the water in the hold was surging, as
it would be, against the bulkheads with a momentum
due to the rolling and pitching of the vessel. As a
matter of fact, this question of non- or inefficiently-
bulkheaded passenger vessels, whether for harbor or
Sound travel, is one of wide significance, and fraught
with untold danger to the passenger. If the traveling
public knew how many of these vessels would prove,
in case of collision, to be mere death traps, the shrink-
age of travel upon them would be such as to compel
the substitution of more modern and safer ships. If it
shall result in stringent legislation to debar all but
thoroughly well-bulkheaded vessels from the passen-
ger-carrying trade, the loss of life on the “Larchmont”
will not have been altogether in vain.

Scientific American

TREND OF MOTOR-BOAT DEVELOPMENT.

One of the most prominent facts connected with
the present development of the motor beat is the wan-
ing interest in craft of the lightly-constructed and over-
powered racing type, and the growing popularity of the
more stanchly-built, roomy, seagoing baat of moderate
power, with ability to make an extended cruise with-
out replenishing the fuel supply. The decline in
popularity of the type which is built exclusively for
racing has been gradual, but decided, and particularly
so during the past two years. It is unquestionable
that there is a fascination about mere speed, which
appeals strongly to the public mind; and in the earlier
development of any of the high-speed devices which
have figured prominently in the great field of sport
and pastime, the accomplishment of high speed has
appealed to the imagination and stimulated the efforts
of designers and builders, largely to the exclusion of
other and more valuable considerations. In the later
years of the past, and the opening of the present, cen-
tury this has been particularly true, as witness the
construction and development of the yacht, the bicycle,
and the automobile. But because of the great cost
and limited usefulness of all mechanical creations
which sacrifice every other consideration to that of
high speed, the cost is so exceedingly high as to place
them within reach only of men of considerable wealth
and leisure. History shows us that when the possibili-
ties of speed have been pretty well exhausted there
is an inevitable reaction in favor of more moderate
speeds and more durable and reasonable construction.
The “speed mania,” however, has always left behind
it a valuable legacy in the way of useful knowledge
as to the strength of materials, and as to just how
far bulk and weight may be cut down without any
sacrifice of absolutely essential strength.

The motor-boat industry may be said to have now
passed from the.first to the second and more import-
ant stage of its development, and although the high-
speed races of the last year or two have shown that
there still exists some enthusiasm in this form. of
sport, the number of extreme racing craft that is
being built on the orders of private yachtsmen is rela-
tively diminishing, while the orders for stancher ves-
sels, of the fast and moderate-speed cruiser type, are
increasing at a really remarkable rate. To-day not
many of the extreme racing craft are built on private
orders, the predisposing motive for such of these craft
as are constructed being found in the desire of the
makers and builders of engines and hulls to demon-
strate the high quality of their product, by exhibiting
it under the severe conditions necessary in the con-
struction of a successful racing machine.

The popular type of motor-boat to-day is a moderate-
powered cruiser, provided with a roomy cockpit and
a substantial cabin with ample headroom, one or more
staterooms, abundant lockers, a toilet, galley, and pan-
try, and all the accessories necessary for comfort on a
cruise of several days’ duration. Of course, the meet-
ing of these requirements has necessitated an increase
in size, and particularly in boats intended for deep-sea
cruising, or for an extended trip in the more sheltered
waters of Long Island Sound, or the extensive har-

bors of the South. Hence, the dimensions of a mod-
ern cruiser will be represented by a vessel from 30 to
60 feet in length, and furnished with engines of from
20 to 100 horse-power.

Perhaps the most potent influence in the develop-
ment of this type of craft has been the institution
of the long-distance races, which have grown in fre-
quency and popularity during the past few years. Con-
fined at first to courses laid through the Sound from
New York to some point on the Massachusetts coast,
these races have developed fast cruising boats, of
such power and excellent sea-going qualities, that in
the present year two important races are being run
over ocean courses; one from Miami, Fla, to Nassau,
a distance of 190 miles, and the other from New York
to Bermuda. The latter is, of course, the more formid-
able undertaking, and the restrictions which have been
laid down regarding the size and construction of the
contesting boats have been so well drawn that there
is no reason why all.the contestants should not make
the 700-mile trip in safety.

Although the flimsy racing craft has waned in
popularity relatively to the moderate-powered cruiser,
there will always be a demand for high-speed yachts,
capable of averaging about 18 knots an hour, for what
is coming to be known as “ferry” service, or the
work of carrying business men to and fro between
New York or other maritime cities and their dis-
tant summer residences. These craft run in length
from 75 to 100 feet or over, and carry engines cap-
able of giving them a sustained speed in shelter-
ed waters of from 16 to 20 knots an hour. They
are provided with ample deck space and spacious cabin
accommodation, while frequently they will have a
dining room and galley sufficient to enable the owner
and guests to dine aboard if they should so wish.

The question has been asked as to whether the
gasoline engine will be applied to ocean-going yachts
of a size capable of making the transatlantic passage.
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One of our leading naval architects has recently ex-
pressed the opinion that in the present condition of
the art this is not practicable, because of the prehibi-
tive cost of the fuel. Moreover, it is undeniable that
many prospective yacht owners would be deterred by
considerations of the supposed risk attaching to the:
storage of large supplies of gasoline; although, as a
matter of fact, by the use of proper precaution, the:
danger may be so greatly reduced as to .be practically
negligible. It is likely that under the stimulus af-
forded by the introduction of free alcohol, the design-
ers of internal-combustion engines _wi]l succeed in de--
signing motors so well suited to the use of this.
fuel, that it will ultimately prove to be more economi--
cal than gasoline; and there isnot the slightest doubt
but that with the more extended use of alcohol the
price “must ultimately come down to a point which
will render it as economical as gasoline. When that
point is reached, the added advantages of safety and
absence of odor, etc., will render it such an ideal fuel
that we may look for its extended use in the larger
sizes of yachts, even in those capable of making the:
transatlantic passage.

Furthermore, the internal-combustion engine has
several collateral advantages which must commend
it strongly to the prospective yacht owner. By sav-
ing the expensive installation of boilers for a steam
plant, the first cost of a gasoline or alcohol plant will
be considerably less; and there will be a decided sav-
ing in the important matter of space. Also, for the
same bunker or tank capacity, the steaming radius, or
sailing radins, will be much larger than where steam
power is used; while the comfort of the owner will
be further assured by the absence of smoke and ashes,
and the inevitable dust and disfigurement attendant
upon coaling. Already, the way for the appearance:
of the large ocean-going gas-driven yacht has been
prepared by the successful operation of the large
auxiliary schooners, in some of which gasoline en-
gines of considerable power have been installed and
successfully operated.

GYROSCOPIC ACTION OF MARINE TURBINES.

We are most of us familiar with that ingenious
device for preventing, or rather modifying, the rolling
of ships, which consists of a heavy gyroscope, placed
with its axis of rotation transverse to the longitudinal
axis of the ship. The machine works on the principle
that, to change the plane of rotation of a swiftly-rotat-
ing body by tilting the axis, requires an amount of
effort which is determined by the weight and rotative
speed of that body. The anti-rolling gyroscope, rotat-
ing in a2 plane at right angles to the direction in which
movements of rolling of the ship take place, tends to
resist those motions and modify their extent.

Simultaneously with the appearance of this device,
and possibly suggested by it, there has arisen a dis-
cussion of the action upon turbine-driven vessels of the:
heavy and swiftly-rotating rotors of the steam tur-
bine; for these, in addition to their proper work of
driving the ship, undoubtedly act, because of their
weight and high speed of rotation, with a powerful gyro-
scopic effect upon the pitching motion of the vessel.
In this case, however, the gyroscopic action is felt in
the direction of the longitudinal axis of the ship, and
not, as in the case of the anti-rolling device, trans-
versely thereto. Moreover, just as the anti-rolling
gyroscope tends to modify rolling, so the gyroscopic
effect of the heavy rotors of the steam turbines must
tend to modify pitching, or vertical movement in a
plane passing through the keel. Whatever modifying
effect the device above referred to may have upon the
rolling of a vessel, it is certain that the gyroscopic
action of the turbine rotors can have none, or practi-
cally no effect upon the pitching. But since the gyro-
scopic resistance of the heavy rotors to a change of po-
sition of their plane of rotation is present and is consid-
erable in quantity, it follows that they must exert
a stress of no little amount upon the framing of the
vessel itself. The proportion which these stresses
will bear to the normal stresses for which the hull
was . designed will be largest in the case where tur-
bines of great weight and high speed of rotation are
carried in a long, shallow, and lightly-constructed hull,
as in the case of a high-speed turbine torpedo-boat de-
stroyer. These stresses would act very materially to
increase the bending stresses which occur when a tor-
pedo boat is being driven rapidly across the seas. In
such a vessel they would become so large as to call
for an increase in the scantling of the vessel, beyond
that which would be necessary were reciprocating in-
stead of turbine engines installed.

In the course of a valuable analysis of this acticn
of a steam turbine, Mr. A. H. Gibson, of the Institute
of Civil Engineers of Great Britain, some months ago
called attention to the fact that the “Cobra,” one of two
high-powered turbine destroyers, built several years
ago for the British government, and capable of steam-
ing 36 knots an hour, broke her back and went down
during a gale in the North Sea. This destroyer was
built of the same scantlings as other destroyers in
the British and Japanese navies, the difference be-
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-‘tween them and her being that they were driven by
reciprocating engines and the “Cobra” by steam tur-
‘bines of nearly double the power. Although no satis-
factory reason was assigned for the disaster, Mr. Gib-
-son believes that the additional stresses caused by the
gyroscopic action of the rotors were mainly responsible
for the disaster. Assuming that the two high-pressure
turbines weighed 8 tons each and the two low-pressure
14 tons each, and that the speed of revolution was
about 1,100 per minute, he finds that under certain
conditions a couple might be called into play of 48
foot-tons, which would have to be resisted by the fram-
ing and shell of the vessel.

ettt A——im

LONG-DISTANCE MOTOR-BOAT RACES FOR 1907,

There are at present but two important power-boat
races scheduled for the coming season. Both of these
are for cruising craft, and it is noteworthy that no
.contestant is eligible to entry in both races. These
are known as the Marblehead and Bermuda contests.

The Marblehead race is the third annual race of a
:series which has been pulled off between New York
and Marblehead, Mass., while that to Bermuda is an
-entirely new venture in the long-distance cruiser field.
Both these races are laudatory, since such contests
‘tend to develop a seaworthy, convenient, comfortable,
and sensible type of cruising craft. If the results
this year do not prove this to be true, indications are
certainly misleading.

The first long-distance race for cruising power
boats was conceived by Mr. Thomas Fleming Day, of
““The Rudder,” who offered a $250 trophy, to be known
as “The Rudder Cup,” to the Knickerbocker Yacht
‘Club of College Point, with absolutely no restrictions
as to conditions except that it was to be raced for
by cruising power boats. This was late in 1904. The
Knickerbocker Yacht Club accepted this cup, but, as
there had been no previous contests of a similar na-
ture, the club fully realized the amount of strenuous
work such an enterprise would entail.

After several meetings the regatta committee pre-
sented to Mr. Day, for his approval, a draft of the
conditions for the first race in 1905. These rules pro-
vided for a race for bene fide cruising power boats,
not exceeding 40 feet length over all, and for the ex-
clusion of any craft not having living and cruising
accommodations for a crew of at least four persons.
Paid navigators were also barred. American Power
Boat Association rules were to govern. As a result
there were sixteen entries, with twelve starters, as
follows:

Boat. Owner. Engine

*Blink ”..... weess--.. | C. W.Estabrook . ... Buffalo,

“Aquila. A.H.Chase ......... Chase,
“May...... LA.Low.... .. ... Fulton
“HighBall",...... Richard Hutchison.. | Essex
‘Woodpile”.......... A. L Lincoln ...... Barber.
“Gligsando™..... . F. L. Andrews....... | Standard.
“Yeddo”..cous. S. M. Smith.......... TwentiethCentury.
‘'Em Bee™ ..... . Louis Neumann...... | Buffalo.
* @eneral Bumps D. Irwin .. . | Giant.
“Igniter”... . C. A. Mezger. Buffalo.
**Aranca ” .. Arnold Schlae .| Standard.
*Talisman ”....,.... | William Saville.......| Murray & Tregartha

Of these, all but six, viz.,, “Yeddo,” “General Bumps,”
“Aranca,” “Glissando,” “Em Bee,” and “Talisman,”
‘were new boats, built to conform to the conditions of
the race.

The weather was the worst of the season, and after
a hard trip across Nantucket Shoals, but five were able
to finish and in the following order: “Talisman,”
“Blink,” “Aquila,” “Glissando,” “Woodpile.”

As “Talisman” was entitled to an allowance of nearly
seventeen hours, there was no question of her winning
the cup.

“Glissando” received second prize,
three handsome souvenirs.

In this race, as in that of the year following, the
Eastern Yacht Club, of Marblehead, rendered valuable
assistance, not only to the Regatta Committee of the
Knickerbocker, but to the contestants themselves, the
other two yacht clubs, the Boston and Corinthian, each
vying with the Eastern as to which could do the most
in that line.

Before the close of the year 1905, the Knickerbocker
Yacht Club decided on a race for 1906. This was to be
run in the opposite direction, i.e., from Marblehead to
College Point. As a result, four prizes were offered,
with fourteen entries and the following twelve starters:

and the other

Boat. Owner. Engine.
*Davy Jones”. .. ... | Richard Hutchison. | Jager.
** Unome .. Alfred L. Lincoln.... | Barber.
“ May A.A.Low.......... N. Y. Kerosene Oil.
*Yo-Ho R. R. Curry & Sons. | Ideal.
“Whew' F. C. Webb.......... Murray & Tregartha
** Aranca " Armold Schlaet..... Standard.
“Sig”...... Eben Stevens........ Craig.
*‘Busie "..... eeseees | J. B. Schmelzel...... Fulton.
“Gertrude”.......... | J.J. Tobin..... ...... Murray & Tragartha
‘““Shawna *’.. .... | George C. Sutton.... | Lamb.
“Alice J”.... i0000.. | Sidney Williaws...... Hasbrouck.
“*Sarapa®,..s ......... | Swasey, Raymond &| Buffalo.
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In 1905 “Talisman” took nearly 54 hours and 25 min-
utes to cover the course.
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“Unome” finished first in 1906 in 33 hours, 45 min-
utes, and 40 seconds, with “Whew” second, ‘“May”
third, and “Sis” fourth. The last boat of nine to fin-
ish, “Susie,” completed the 280 nautical miles in 39
hours, 5 minutes, and 29 seconds elapsed time.

Time allowance was figured on a modification of the
1905 American Power Boat Association rules, using
60 per cent of the table, with arrivals corrected so that

the winners in their order were as follows: “Sis,”
“May,” “Susie,” and “Davy Jones.”
The owner of “Sis,” Mr. Eben Stevens, promptly

offered a cup for a race in 1907. The Knickerbocker
Yacht Club could not see its way clear to under-
take the management of another race. Consequently,
the New Rochelle Yacht Club will this year have super-
vision over the third Marblehead race.

Very slight modifications in the rules governing the
1906 contest have been made, the two principal ones
being to limit the minimum length to 30 feet over all,
instead of on the waterline, and the use of 50 per cent
of the table of time allowance of the American Power
Boat Association rules, rather than 60 per cent. The
race this year will be from New Rochelle to Marble-
head and will probably start on July 4.

The other race is from Gravesend Bay, off the Brook-
lyn Yacht Club, to Bermuda, a distance of about 700
statute miles. The minimum length of boats eligible
for this race is placed at 39 feet, and the maximum at
60 feet.

This race is for a valuable trophy offered by Mr.
James Gordon Bennett, the well-known yachtsman. It
will be run under the joint auspices of the Brooklyn
and Royal Bermuda Yacht Clubs. Careful conditions
have been formulated, to avoid probability of disaster
to any competing craft, each one being compelled to
carry 6 square feet of sail for every foot of over-all
length, and one and one-half times the quantity of
fuel necessary to cover the distance under favorable
weather conditions; while several other important
salutary regulations are embodied in the requirements
for eligibility for entrance. The conditions under
which entries are to be made were published in the
SciENTIFIC AMERICAN of December 22, 1906.

This race is scheduled to start from the club house
of the Motor Boat Club of America on June 1, and with
good weather the run should not consume more than
two and a half or three days.

It is reported that several boats are already under
construction for each race, and it is likewise probable
that boats already built, and eligible for the Marble-
head race, will compete, while slight modifications, con-
sisting in the main of the addition of auxiliary sail
equipment, will allow several well-known boats to en-
ter in the Bermuda trial, which will test the best
points of such craft, such as their seaworthiness and
endurance.

A -—
POWER BOAT NOTES.

You cannot “throttle” a four-stroke cycle engine to
slow speed, unless the exhaust valve springs are suffi-
ciently strong to prevent ingress of the spent gases
through the exhaust valves, when there is a partial
vacuum in the cylinder formed by the descent of the
piston during its induction or drawing-in stroke.
Weak exhaust-valve springs are sometimes encounter-
ed on marine gasoline engines.

There is an island near Marblehead, Mass., which
is often mentioned in print. It is sometimes called
Thatcher’s and often Thatcher. It could not be That-
cher’s, for in all geographical names now the apostro-
phe is omitted. What used to be called Riker’s Island
is now Rikers Island, while Fisher’s Island has become
Fishers Island. In the particular case mentioned, the
latter is and has always been correct. It is Thatcher
Island.

Conditions may necessitate installing propellers with
excessive pitch, but such an installation should be
avoided if possible. It must be remembered that the
flywheel of the engine must be kept out of the water
in the boat’s “run,” or space below the floor. This is
sometimes accomplished by using a copper or galvaniz-
ed pan under the lower part of the flywheel. Two-
cycle engines give more trouble usually than four-
cycle, when thus installed, and two-port engines more
than three-port, if supplied with float-feed carbureters,
the usual tendency being to get too rich a mixture in
the after cylinder and too poor a mixture in the for-
ward cylinder. Too much lubricating oil is quite like-
ly to interfere with the ignition in the after cylinder
if the engine is of the four-cycle type.

If you are in a power or sail-driven boat, and some
other craft, steam or gasoline driven, willfully vio-
lates well-known ‘“rules of the road,” you should, at
your earliest convenience, report the occurrence to
the nearest United States inspector of steamboats, giv-
ing a full account of the occurrence, with names and
addresses of eye-witnesses. A few cases of this sort
would give many of our licensed masters and pilots
what they richly deserve—suspension of their licenses
—even although they are often goaded to desperation,
as no doubt many of them claim, owing to the wanton
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disregard of the usual rules by many of our power-
boatmen. Moral; Learn the ‘“rules of the road” your-
self, and do not take any chances, giving the other
party plenty of leeway.

A sailing yacht shows the same lights as any sailing
craft, the regulation red and green side lights, when
under sail, and the white riding light when at anchor.
A light is sometimes suspended from the end of the
main, or spanker boom, to reduce liability of fouling,
and while of great utility, and in a measure considered
necessary, is not demanded by federal law or regula-
tion. Small sailing craft are allowed to show a com-
bination red and green light displayed in front of
the mast, in place of the usual separate side lights.
Small power craft, when using combination lights,
should have a white light showing between the red
and green. When showing separate side lights they
should display a white masthead light. Towboats or
any power craft when towing another craft alongside,
should.sho‘w two white masthead lights, one above
the other, and when towing astern there should be
three of these lights vertically arranged. The regula-
tions governing lights on all craft are the same, no
matter whether used for pleasure or business pur-
poses, and are in force from sunset to sunrise.

Galvanized sheet-iron gasoline tanks are unsafe,
and their use should be prohibited in all boats. Copper
is very much better than any other material for fuel
receptacles, although high-grade house boilers, gal-
vanized after they are made up; on account of their
cheapness, are permissible. The electric-welded, press-
ed-steel tank, however, is preferable to the riveted
style. A precaution to be observed in the use of gal-
vanized-iron or steel tanks is to see that salt water
does not collect on them, or that they are not partially
submerged in the boat. More important it is that no
oak, or any wood carrying tannic acid, comes in con-
tact with galvanized-iron tanks, else their life, owing
to corrosive or galvanic action, is materially short-
ened. Galvanized-iron ‘“swash” plates are preferable
to those made of copper, owing to their greater rigid-
ity, and such plates should be used in copper tanks.
Soft, or hot-rolled, copper makes safer tanks than cold-
rolled, and even this should be “tinned” on the inside,
to insure the solder holding. All copper tanks should
be protected against any possibility of fracture or
puncture, by means of suitable bulkheads.

Rarely does a power-boat owner aspire to own the
second craft with the propeller unprotected. Speed
maniacs have set the custom. Floating debris, rocks,
shallows, etc.,, make bad work with the unprotected
propeller. It has been abundantly proven that high
speed, with its allurements, is not all that is claimed
or desired, that a comfortable, safe, good sea boat
is a much more merchantable article and one less
often offered for sale than so-called semi-speed or
racing craft. It is possible so to design power boats
that a good, satisfactory type with sufficient speed for
comfort, may be produced rather than “freaks.” Boats
of abnormally high speed are decidedly dangerous
playthings, not only for their own occupants, but those
of other craft, who have equally as good rights to
navigate crowded harbors and other constricted bodies
of water. Power-boat racing, except for sensible
cruising craft, died naturally something over a year
ago. There is but one really good power-boat racer,
and that is the very fastest one afloat. When such a
craft is once beaten, her value is considerably dp-
creased. In designing a boat to get the very highest
speed possible, it is usually necessary to have the
propeller project below the keel.

A jump-spark coil may be put out of commission
easier by too high voltage than from any other cause.
Adjusting the trembler, or vibrator, until there is
very little play between the core and the small but-
ton or armature, is quite likely, especially with cheap
coils, to fuse or burn up the metal contacts, between
which a small spark shows when the primary, or low-
tension, circuit is closed at the timer or distributor.
Some coils are wound for but six volts, because they
can be produced more cheaply than if wound to stand
nine or twelve. Such coils should never be used
with more than four dry cells, or six cells of so-called
oil battery. A very frequent source of trouble with
coils may be traced to their use in connection with
sparking dynamos or generators. It is not safe to
use them in the jump-spark system, without using an
accumulator or storage battery, and a cut-out, either
by means of a switch or an automatic device to pre-
vent short circuiting the storage battery through the
generator, when the engine stops. If the governor
on the generator could be depended upon to maintain
just the proper speed to produce the correct voltage,
there would be no trouble, but around salt water
particularly the governor is liable to “stick,” with dis-
astrous results. This is one of the bad features inci-
dental to the use of jump-spark ignition. In the make
and break system an increase of voltage to even twelve
volts has no bad effect other than a tendency to burn
out the igniter points, unless it runs so high as to
break down the generator itself,
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RECENT PERFORMANCES OF FRENCH HYDROPLANE
BOATS.
BY OUR PARIS CORRESPONDENT.

The gliding boat, or hydroplane, has been eccupying
considerable attention of late, mainly owing to the re-
markable performance of the boat
which the Count de Lambert con-
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present state of gasoline motor construction, especially
since the new light-weight motors for aerostatic pur-
poses have been brought out. In the early days of the
hydroplane, inventors were handicapped, since they
had only the steam engine available for the purpose,
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in making his craft work practically, as afterward he
ceased to experiment with it and appeared to have
abandoned the idea. This was no doubt due to the fact
that at that date the gasoline motor was not sufficiently
developed to be of service for gliding boats. Count de

Lambert built his first gliding boat

in 1897 and tried it in England,

structed not long since and equipped
with a light-weight, high-power mo-
tor. This craft succeeded in out-
distancing all the racing boats of
the usual build in a race held Octo-
ber 15 last upon the Seine near
Paris, and it was this performance
especially which directed the atten-
tion of the public toward the ques-
tion of gliding boats, seeing that
heretofore it was not generally
known what could be expected from
the new craft. Owing to the good
results which have now been ob-
tained by the hydroplane, there
seems to be no doubt that it. is
quite in the line of progress, and
we may expect to hear of still more
remarkable performances from this
class of craft in the future. The
question is being actively taken up
in the vicinity of Paris, and no less
than three different forms of hydro-
plane boats have been run upon the

Seine, with very encouraging re-
sults. As regards the principle
which wunderlies all the recent

forms of gliding boats, it consists
in making the craft glide upon the
surface of the water with scarcely
any immersion of the hull. This is
done by giving the boat a sufficient
speed from the use of a light and
powerful gasoline motor and at the
same time placing a set of planes
under the boat which are slightly
inclined and turned upward from
back to front, so that when the
boat reaches a sufficient speed the
action of the planes causes it to be
lifted partly or almost entirely out
of the water, the latter being the
ideal condition. While the usual
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where he worked for some time up-
on the question. He used the idea
of a catamaran formed of two long
and pointed floats and between
them he placed a set of flat pieces
which constituted the planes and
lay below the surface of the water.
The planes were adjusted at the
proper angle, which was found by
experiment. On the craft he
mounted a small steam engine of
the Field type, together with its
boiler, but as this gave him a heavy
weight for a small power he could
not bring the boat up to the speed
which he is now able to secure with
a light gasoline motor. Neverthe-
less, his results were encouraging,
and he found that his idea was a
good one. Since the advent of the
gasoline motor he has been at work
upon the question and has already
built a number of boats. The most
recent type which he is now run-
ning upon the Seine still holds to
about the same construction, using
two main floats running along the
whole length and joined at the top
by a light platform. In the present
form the planes extend clear across
underneath the floats so as to cover
the whole width of the craft. The
planes are formed of flat surfaces
and there are a number of them
(five) in the length of the boat.
However, the plane which forms the
front end of the boat has the end
somewhat curved upward, as will
be noticed in the photographs. Dur-
ing his experiments Count de Lam-
bert has found the best angle
to give the planes and the proper
length, width, and spacing that

practice of the first experimenters
was to use a boat of about the ordi-
nary section and then adapt under-
neath it a set of separate planes
whose angle was adjustable, in all
the present boats the plane sur-
faces are formed simply by the bot-
tom of the boat, this being con-
structed so that there are at least two surfaces of this
kind. What is essential for the hydroplane action is to
have the boat light enough to be easily lifted out of
the water and at the same time to provide sufficient
power to give the proper speed for bringing about the
lifting action. This is now easy to accomplish in the

The Hydroplane Gliding Boat

tota) hifting surface of about 200 square teet.
exception of the front one, which is at a slightly greater angle.
bas driven this boat, the inventor claims, at a rate of speed of thirty-four miles

Rear Yiew of Count de Lambert’s Hydroplane Boat
Traveling at a Speed of 2514 Miles an Hour.

Rising to the Surface.

an hour,

and thus a heavy weight had to be lifted, a weizght
which was out of all proportion to the power which
the motor would give.

As far back as 1876 M. de Sanderal had the idea
of a hydroplane which consisted of a simple flat-bot-
tomed boat of rectangular shape. At each of the four

corners of the boat he mounted a propeller

of Count de Lambert Getting Under Way and

The hoat consists of a catamaran mounted on five planes. each of which 1s about 4 feet wide by 10 feet long, giving a
The planes are set upon five per cent incline, with the
The 50 H. P., 8-cylinder motor

they should have. The right spac-
ing of the planes is one of the most
essential points for the proper
working of the boat. These are 10
feet long by about 4 feet wide and
spaced about a foot apart. Toward
the front end of the craft is mount-
ed a 50 horse-power gasoline motor
which weighs only 2% to 3 pounds per horse-power.
We have already described this type of motor, which
has been adopted by Santos Dumont, Capt. Ferber,
and other aeronauts, and which will go far toward
solving the problem of the gliding boat, since for the
solution of this problem a motor of high power and

which wo#%ed horizontally in the water
and was mounted on a vertical shaft. The
boat also had a main propeller placed in
the rear in the usual way. By giving the
proper speed to the four screws at the cor-
ners, the boat could be lifted more or less
out of the water so as to lessen the resist-
ance to forward movement, and then the
main propeller would cause the craft to
glide on the surface of the water. He was
not successful at that time in realizing this
idea, since he found that the boat would
require a considerable motive power, and
hence that it could not be lifted by the use
of a steam engine. Later on, M. Ader, of
Paris; who is well known for his experi-
mental work in different fields, took up the
idea, and as late as 1895 he built a model
of a gliding boat which somewhat ap-
proaches the present types. In this case he
used a boat which was pointed at each end
and was provided with a series of separate
planes. At the front of the boat there
were two planes spreading out at the sides
~and lying under water. They could be ad-
justed at any desired angle from the inside
of the boat. At the rear there was a single
plane which formed a tail and could also
be adjusted. M. Ader had also the idea of
injecting compressed air underneath the
surface of the three planes, so that they
would work more or less upon an air

cushion and in this way the resistance of
the boat would be still further diminished.
It seems, however, that he did not succeed

é Nautilus B. V. Jacqueline”” Under Way. This Boat Won

the Cruiser Race at a Speed of 16.84 Miles an Hour.

RECENT PERFORMANCES OF FRENCH HYDROPLANE BOATS,
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light weight is essential. It is to be remarked, how-
ever, that this power is needed only in startmg up the
boat and bringing it up to the speed where the ‘planes
cause it to lift out of the water, for it is evident that
as soon as it commences to glide upon the -surfac® it
requires much less power to run,
owing to the great diminution of
the resistance. This, at least, is
the theory of the hydroplane, al-
though in practice the large cata-
maran shown made only 25. 46 miles
an ‘hour with the motor developmg
50 horse-power at 1,000 R. P. M,
while a smaller one of about one-
half the size and one-fourth the

Scientific American

general principle, but which is much smaller in size,
is the “Ricochet-Nautilus,” constructed by the Bonne-
maison boat-building firm of Paris. Its general appear-
ance is shown in the illustration. The bottom is

formed of two inclined plane surfaces one of which
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meters (29.825 miles) an hour. It is built to carry a
single person. The oiling of the motor is carried out
from an air-pressure oil tank, and the air pressure is
given by a bicycle air pump. The rudder of the boat is
shown at the front in the photograph, although two
rudders at the stern are generally
used.

The “Antoinette” speed boat is
built on somewhat different lines.
In front it carries a flat-bottomed

hydroplane surface made the same
speed with from 12 to 14 horse-
power. The present motor is of the
eight-cylinder V pattern and is

boat of somewhat the usual form,
while in’ the rear is attached a float
forming a tail-piece which aids in
obtaining the gliding action. The
front boat carries the motor and
passengers. From the motor a

shaft runs to a propeller carried
in the rear of the tail-piece. The
latter (see diagram) has at the end
a box-shaped piece whose under sur-

rated at 50 horse-power, running at
the standard speed of 1,000 revolu-
tions per minute, at which it runs
when driving the boat. The dis-
placement of the present boat, with-
out fuel or water, is stated by the

face forms a plane, and the whole
device gives a constant angle for
the front boat in order to secure the
gliding action. By using the front
boat, the craft can stand bad

inventor to be 1,100 kilogrammes
(2,425 pounds), and with three men
the displacement is brought up to
1,500 kilogrammes (3,306.9 pounds),
although as many as five persons,
inclusive of the mechanic, can be
carried. The displacement of the
smaller boat, loaded, was 1,763
pounds. From the motor the
slightly-inclined’ propeller shaft
passes to the rear. 'The blades of
the propeller are each pivoted so
that they can be turned and the
pitch of the propeller altered. This
is found very convenient for hand-

weather and run even upon rough
water, although its speed will be
slower in this case. It will run on
the hydroplane principle in smooth

water.
The craft is built for the Leva-
vasseur motor firm, who have

mounted on it one of the light mo-
tors previously described and rated
at 50 horse-power. Alone, the motor
weighs 132.27 pounds, or 176.36
pounds with all accessories and
ready to run. The displacement of
the craft is 200 kilogrammes (440.9
pounds) counting the motor, and

ling the boat. There is also a rud-
der which is mounted in the rear
in the usual way. As to the size of

The Levavasseur Freak Motor Boat, “ Antoinette.”

the total length is less than 9 me-
térs (29.52 feet). It has already
been run upon the Seine and

the boat, the length is 7 meters
(22.96 feet) and the width about
3 meters (9.84 feet). The whole is
of a very light and solid build, and
the top platform is made of the
usual slat work.

This craft made the remarkable
performance which we mentioned
above ‘during the races which were
held last fall upon the Seine at
Maisons Laffitte, in the suburbs of
Paris. In spite of the fact that
there were entered some of the fast
racing boats, the hydroplane car-
ried off the honorg and made the
record for speed over a 100-kilo-
meter (62.1-mile) ‘course,- covering
this in 2 hours, 25 minutes, which
is equivalent to a speed of 25.46
miles an hour. The boat carried
three persons and besides was

showed a good speed. Capt. Ferber
and also Santos Dumont piloted it
on different occasions and were
favorably impressed with its per-
formance, stating that it had a good
balance and gave almost the same
sensation as an aeroplane in the
air. Owing to the use of the long
tail, there is but little spray at the
back of the boat, seeing that this is
forced to the rear. Since it has en-
tered the field the new craft prom-
ises well and gives the gliding
effect without losing its qualities of
good floating and balance. Another
point is the "low consumption of
fuel, which is claimed to be below
what the ordinary craft use, while
a higher speed is obtained.

In the cruiser class, the record
for 151% miles was made by the

e

obliged to make a number of turns,
which are a decided ' disadvantage
for this class of craft. In a straight
line, Count de Lambert says he made a speed of 55 kilo-
meters (34.175 miles) an hour upon the Seine. At
present he is constructing a new hydroplane, which is
even of a simpler form. It-is made up simply of a
series of box floats placed between two long timbers
on each side. Each float has the required plane surface
on the bottom, and the assemblage of floats forms a
kind of raft which has a number of gliding surfaces.
It may be mentioned that Count de Lambert has been
granted fundamental patents for the use of hydro-
planes.

Another hydroplane boat which follows the same

Tail of the Curious Two-Part Levavasseur High-Speed Boat.

extends from ‘the stern to the middle of the boat. Com-
mencing a few inches lower down, at the middle, is the
second plane, which also runs upward toward the front
and forms the bow of the boat. .A cross-section of the
boat one-third of the way back from the ‘bow shows
that the forward plane is not quite flat, but has a
slight curve. Upon the boat is mounted a thr'eecylin-
der, air-cooled, Buchet.motor of 10 horse-power, from
which a shaft runs to a propeller at the rear. The lat-
ter runs at the motor speed of 2,000 revolutions per
minute when at full speed. The new craft has been
tried upon the Seine, and is stated to run at 48 Kkilo-

“Nautilus B. V.-Jacqueline,” which
covered the distance in 52 minutes
36 3-5 seconds, at an average speed
of about 16.84 miles an hour. This hoat is noteworthy
from the fact that it was driven by one of the new
Bourdreaux-Verdet Duplex motors, which works on a
new principle, and which we had occasion to describe
in SuppLEMENT No. 1597. The Duplex motor seems to
be coming to the front on account of the different
merits which it possesses in the way of low gasoline
consumption per horse-power and the small space it
occupies. One of the photographs on the preceding
page shows the new cruiser at full speed. The clean
way in which it cuts the water shows the design of
hull to be a good one.

The “ Ricochet-Nautilus,” Which Has Atfained a Speed of About 30 Miles an Hour
"This Boat is About 11 Feet Long.

RECENT PERFORMANCES OF FRENCH HYDROPLANE BOATS.

With a 10-Horse-Power Motors

- ——— — == =

Count de Lambert’s Hydroplane Boat at Rest, Showing the Normal

Submergence When Stationarye.
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THE BRANGER CUP RACE FOR MINIATURE MOTOR
BOATS.

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.
Considerable interest was recently manifested in
Paris in a. series of races for model motor boats. A
cup for one of these events was presented

Scientific American

second in 2 minutes 20 seconds; and ‘“Lorraine” was
third in 2 minutes 25 seconds. The consolation prize
was won by “Catarina” in 1 minute 16 seconds. This
first toy motor-boat meet was very amusing, and was
attended and directed by several constructors of motor

FEBRUARY 23, 1907.

The Effects of Ether and Chloroform on Plants,

The forcing of plants by means of ether has attained
great pv-ctical importance. The process, however, is
not applicable to all plants, for the growth of many
species i¢ retarded by ether, which appears to exert
on them an inhibiting action as it does
on the nervous system of animals. Alfred

by M. Branger, a well-known French pho-
tographer of sporting subjects. The
races were held on the lake of the Bois
de .Boulogne over a course some 150 me-
ters (492.125 feet) in length, and they
were watched with interest not only by
the children but by their elders as well.

Some of the little craft traversed the 1
distance at surprising speed, and a nam-
ber of curious forms of miniature
launches were to be seen, as the accom-
panying illustrations show. One of the
conditions of the contests was that none
of the competitors was to exceed 5 feet
in length. Some of the latter were con.-
siderably smaller; in fact, one of the
winners was but 23.6 inches long. There
were twenty-four starters in the races,
which were watched with great interest
by a large crowd of spectators.

There were races for different classes
and a special class contested for the cup.
Some of the boats were driven by elec-
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Burgerstein has recently published the
results of experiments on the effects of
ether and chloroform on a great variety
of plants. He studied especially the ac-
tion of ether on the buds of deciduous
trees and- shrubs and the effects of both
ether and chloroform on the growth of
bulbs and the germination of seeds. The
unfolding, of some buds was accelerated,
that of others unaffected by etherization.
Begonia buds were retarded. FEtherized
narcissus bulbs sprouted a week earlier
and etherized onions three days later than
untreated bulbs, while tulips were not
affected by ether.

Etherization continued for 48 hours,
using 3 volumes of ether to 10,000 vol-
umes of air, exerted no further injurious
effect on bulbs, but the same proportion
of chloroform killed them all in 8 hours.
The germination of air-dried seeds was
accelerated by exposing them for 24

tricity, while others were provided with
explosive motors; one of the latter was
of 114 horse-power and was, as can be
seen in the illustration, a single-cylinder, air-cooled
motor fitted with high-tension magneto ignition, fly-
wheel, friction cluteh, ete.

Despite a damp and rainy day, these toy racers made
a very fair performance, as can be seen by the follow-
ing table of winners:

Racers 0.60 Meter (23.62 inches) in Length: Winner,
“Girard IV.” (owned by Girard), 2 minutes 27 sec-
onds.

Racers 1 Meter (39.37 inches) in Length: Winner,
“L’Eclair” (owned by Leroy and Breton), in 2 minutes

The ¢ Girard I.,” Winner of the ¢ Coupe Branger.”

boats, who gained not a little information as to-the
speed capabilities of different forms of hulls.

=4 D

The Death of Henry C. Sergeant,

‘In the death of Henry C. Sergeant, which occurred
January 30 at his home in Westfield, N. J., America
has lost one of her most brilliant inventors. To the
irventive genius of Mr. Sergeant the elevated railroad
companies owe the chopping boxes, which ernabled them
to stop the use of uncanceled tickets on their lines,

hours to an atmosphere containing from
2 to 8 volumes of ether to 10,000 volumes
of air, but the proportion of seeds that
germinated was not altered. Chloroform, employed in
the same manner, accelerated the germination of some
seeds and retarded that of others, but it generally re-
duced the proportion of seedlings. When the seeds
were first soaked in water etherization diminished their
germinating power and chloroform, in most cases,
killed them.

The growth of bean, pumpkin, and sunflower plants
was almost or entirely checked in an atmosphere con-
taining 0.004 per cent of chloroform, but the same pro-
portion of ether promoted their growth and the plants

Plan View of the ¢Girard L,” Showing the 1}4-Horse-Power Air-Cooled Motor, the Gasoline

Tank, and Carbureter.

47 seconds; 2, “Girard IIL,” in 4 minutes 30 sec-
onds.

The winner of this event was given the superb sil-
ver medal donated by “Les Sports.”

Racers 114 Meters (59.05 inches) in Length: 1,
“Girard L.,” in 1 mihute 5 seconds (5.16 miles an
hour); 2, “Lorraine” (owned by Pierre de Fontbrune),
in 1 minute 50 seconds; 3, “Catarina” (owned by Le-
tang), in 2 minutes 45 seconds.

The race for the “Coupe Branger” was won by the
“Girard L” in 1 minute 20 seconds. “L’Eclair” was

and materially to increase their profits. His first in-
vention, which he worked out when only eighteen years
oM, was a machine for making wagon wheels. In 1862
he patented a governor for marine engines to prevent
the racing of propellers. This governor the United
States government at once adopted for war vessels.
He took out patents on more than fifty air compressors
and drills, and his development of the drill that bears
his name made it possible to carry out some of the
greatest engineering achievements of the last quarter
century.

A Group of Model Motor Boats, Showing the Different Types

and Sizes.

throve in air thrice as strong in ether. The effects on
the power of reaction to ]ighfc and gravitation were
analogous to the effects on growth.

It appears, therefore, that the entire vital energy
of some plants is increased and that of others dimin-
ished by ether and chloroform.

— -—

The special commission; appointed to consider the
construction of bridges will recommend to the New
York Legislature the construction of two bridges from
Staten Island and one from Manhattan to New Jersey.

A Well-Designed Entry.

Preparing Some of the Contestants for the Races.

THE RACES IN THE LAKE OF THE BOIS DE BOULOGNE, AT PARIS, FOR MINIATURE MOTOR BOATS.
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LATEST TYPES OF CRUISING POWER BOATS.

In the first-page illustration of this number of the
SCIENTIFIC AMERICAN are shown three of the latest
types of cruising power boats. The two shown in the
upper part of the illustration are “La Mascotte IIL.”
and the “Dixie,” the first of which was designed by
Mr. H. J. Gielow for Mr. F. C. Havens, of San Fran-
cisco, and the latter by the Electric Launch Company.

“La Mascotte II1.” is 84 feet over all, 75 feet 9 inches
on the waterline, with a beam of 13 feét, and a draft
of 3 feet 6 inches. On deck forward are a pilot. house
and a cabin, provided with the usual transoms, table,
lockers, and buffet. The staterooms, which contain
berths and lockers, are arranged on each side of a pas-
sageway leading to the engine room.

Each of the staterooms connects with a private
toilet room. The quarters of the crew are aft, and
provide accommodations for two men. In the engine
room are two berths, seats, lockers, etc., for the mem-
bers of the engine-room staff.

The vessel is driven by two T75-horse-power Craig
gasoline engines, and it is provided with the necessary
lighting, ventilating, and other auxiliaries.” The fuel
supply—620 gallons at a maximum—is carried in tanks
located in water-tight compartments. The vessel is
steered from a bridge aft of the pilot house, and is
equipped with a single military mast and a stack,

The “Dixie” is 93 feet over all, 85 feet 9 inches on
the waterline, with a breadth of 13 feet 6 inches, and
a draft of 4 feet. Her accommodations consist of a
forecastle, -finished in quartered oak with brass air
ports for light and ventilation. The owner’s quarters,
which are also forward, and are finished in African
mahogany, contain two Pullman berths equipped with
regular Pullman car fittings with drawers for storage.
There is also a bureau with plate-glass- mirrors and
extra wide and deep drawers. The owner’s private
bath is adjoining and contains a porcelain tub, shower
bath, basin, and a large closet. The windows in the
owner’s quarters are of plate glass, protected by Vene-
tian blinds, while additional ventilation is secured
through a large skylight.

The galley is situated aft of the engine room and
extends the full width of the boat. A large range
bilrning either coal or wood is provided, together with
a roomy ice box, having a capacity of 650 pounds of
ice, a sink, eupboard, dresser, and closets.

The main saloon is 19 feet long, finished in ma-
hogany, and contains a large Chippeﬂdale sideboard
with glass doors, drawers for silver, linen, etc. There
are also four standard Pullman berths, and a toilet
room opening into the saloon on the port side for-
ward. The windows in the saloon are protected by
Venetian blinds, as in the owner’s quarters, while a
large skylight furnishes additional light and ventila-
tion.

The engine room contains two 110-horse-power 6-
cylinder Standard reversible engines and an 8-horse-
power gasoline engine direct connected to a dynamo
for supplying electricity throughout for lighting,
searchlight, fan motors, heating and cooking.

The yacht will be steered from the bridge and will
also be equipped with military mast, stack, one 14-
foot dinghy, and a 15-foot 6-inch power tender, with
a 2-horse-power engine; an awning ‘covers the entire
yacht. )

The hull has been very substantially built, having
an oak keel and frame and yellow pine plénking, all
copper or yellow metal fastened.

The craft illustrated in the lower engraving is the
“Hawk,” which was designed and built by Mr. C. Du
Poix, of New York city, for a gentleman residing on
the Isle of Pines. It was intended for use both as &

pleasure yacht and as a passenger carrier during the

busy season of commerce. The conditions of service
necessitated a seagoing power yacht of fair speed and
wide cruising radius for operation in and around the
Caribbean Sea. Weather conditions in that part of the
world often put the craft plying those waters to the
severest possible tests, and the question of seaworthi-
ness was a factor of the greatest importance in the
design of the “Hawk.”

The vessel is built entirely of steel, with six water-
tight compartments, and the cdnstruction is one which
offers great strength of hull. The deck is flush, with
but a single companion way, that leading to the owner’s
quarters. All other openings are either watertight
torpedo hatches or watertight steel skylights. There
are two engines, each of 75 brake horse-power, using
gasoline fuel. The latter is carried normally in four
tanks placed abreast, each in a watertight compartment
and provided with a wato_ar seal. Extending forward
from the engine room bulkhead for 14 feet is a double
bottom, the space within which is adapted to be used
as a reserve fuel tank, or otherwise as a ballast tank.
The full tank cabacity totals 2,000 gallons.

Most of the auxiliary power devices are electrically
driven. They include the lighting plant, the fire and
bilge pumps, an ice-making plant of the Brunswick
Refrigerator type, and the ventilating system. The ice
machine compressor is driven by a 1l4-horse-power mo-
tor in the engine room. The cold storage and ice com-
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partments are located in the galley. Twenty pounds
of ice are manufactured per day, while at the same
time two refrigerating compartments are cooled. The
cooking is done upon an electric range, an .auxiliary oil
stove being provided for emergencies.

A system of forced draft provides ventilation. An
electric blower is placed aft of the conning tower,
where it is shielded from breaking seas. This forces
air through lines of pipes, one on each side of the
boat, just above the cabin floor. Each room contains
proper regulating apparatus for use in connection with
the ventilation system. The air is withdrawn from
the various parts of the craft through flat pipes located
near the gusset plates on each side of the hull. These
pipes unite in the engine room and communicate with
an exhaust blower, which expels the air through a
ventilator.

The conning tower is located well forward, and not
only provides a place for the steersman in bad
weather, but is also a chart room and smoking den. It
is provided with a large, comfortable leather divan,
adapted for sleeping purposes in case of necessity.
Two sets of steering gear are provided in the conning
tower, as well as an engine-room telegraph, a telephone
to all parts of the vessel, and the usual bell signal sys-y
tem and speaking tubes. The electric masthead and
side lights have telltale lights showing in the conning
tower. The lights, as well as the searchlight and the
siren, are controlled from within the latter. An auxili-
ary steering gear is provided on the platform aft of the
conning tower for use in fair weather.

The accommodations and living arrangements are all
of the very best. The toilet and bath rooms are of
the latest design. The main saloon is large, airy, and
comfortable, and is provided with two transom berths,
a self-playing piano, buffet, bookcases, lockers, etc. Ac-
commodations are provided in the forecastle for a crew
of four, and two berths are located in the engine room
for the crew of that department.

The joiner work throughout is of composition fire-
proof board painted with white enamel. Interlocking
rubber tiling is used in the saloon, bathroom, passage-
ways, and in the pantry and galley. The upholstery is
of dark green leather. Two boats are carried in pat-
ent folding davits—a power dinghy and a whaleboat.
The deck is of teak, with all deck fittings of steel.

——— el 4O G
Aeronautic School in Germany.

Arrangements have just been completed to establish
at Chemnitz a training school for aeronauts and con-
structors of airships. A similar school has been in
operation in Paris for a year past. The Chemnitz in-
stitution will be the second enterprise in this new
pedagogical field. A one year’s course is contem-
plated for the present, the school to be opened in
May, 1907. This course, at the outset, is limited to the
construction and use of balloons. It will be enlarged
so as to include aeroplanes, as soon as practical work-
ing types have been developed.

The successive divisions c¢f instruction during the
year’s course are as follows: Calculation of volume
of balloons; methods of cutting the material; methods
of rendering the material impermeable; construction
of nets; gases used for inflation; the general theory
of balloon construction and use; scientific instruments
used in balloon ascensions;
tions; ascents alone; ascents with passengers; special
instruction for passengers; methods of landing, and
the application of airships. The tuition for a year’s
course is 600 marks, or $143.

. “.* - yo— . —
The Currcent Supplement.

The current SuppPLEMENT, No. 1625, opens with an
article by Dr. Alfred Gradenwitz on the Southwestern
African Railway, which is probably the longest road
of its kind in the German colonies. Good pictures
accompany his description. Mr. Walter J. May tells
how unusual castings can be made. The mechanical
design of ball bearings and roller bearings is ably
discussed by W. S. Rogers. The first installment is
given of a series of articles on plaster-of-Paris. Mr.
W. E. Parsons contributes a well-considered forecast
of our manufacturing industry. Mr. F. P. Fish’s ad-
mirable elucidation of the ethics of trade secrets is
concluded. The purchase by the British Admiralty of
a gasoline, motor-driven torpedo boat is an official in-
dorsement of a new type of fighting craft. For that
reason the SuppLEMENT’S illustrations of these new
types, together with an article, will be of interest.
The flights of Zeppelin’s airship on October 9 and 10,
1906, are described in detail by Prof. Hergesell and
Capt. von Kehler. Electric sleep or anesthesia is a
subject of which we are bound to hear more in the
future. Dr. G. H. Niewenglowski’s brief review of
his experiments and those of Prof. Leduc should,
therefore, be read with interest. In an article en-
titled “Theory and Action of a 100-Mile Wireless Tele-
graphic Set,” A. Frederick Collins tells something of
the theoretical action and the-practical working of the
instruments employed in the 100-mile wireless tele-
graph equipment which is described in SUPPLEMENT,
No. 1605.

meteorological observa-
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INFLUENCE OF THE AUTOMOBILE ON LAUNCH
DEVELOPMENT,
BY W. P. STEPHENS,

Following closely "on the Automobile Show comes
the Motor Boat Show at Madison Square Garden, mark-
ing a new era in launch and gasoline-engine building.
As the Automobile Show had its germ in the great
bicycle shows of the late nineties, so the gasoline
launch has served as an incidental attraction to the
annual Sportsmen’s Show until the present time, when
it takes its place as one of the great yearly show at-
tractions of New York. .

Though antedating the automobile by nearly a dozen
years, the marine gasoline engine was at the time of
the first Automobile Show in 1900 but little advanced
beyond its early primitive stage. its manufacture was
regularly established, it had found a limited market
among yachtsmen and to a cerizin extent among fish-
ermen and other workers, and, mechanically, it had
reached a point where it was sufficiently reliable and
economiqal in operation to justify its use in spite of
many serious defects; but it was found in only one
véry heavy type, built almost entirely of cast iron,
which made it bulky. Its design was such that it was
limited practically to the low speed of about 300j
revolutions per minute. Besides this it was weak
in its respiratory ‘organs (the primitive vaporizer
or-carbureter of the day), and was fitted with an igni-
tion system of the make-and-break type that had
hardly passed the experimental stage. Its possibilitieé
being unknown to the yach)cing world, the only demand
was for this.ordinary heavy type of engine for cruising
launches or working boats, and there was no induce-
ment to the builder to invest large sums in the develop-
ment of lighter and more efficient engines. Even the
most progressive builders of the day aspired no higher
than the improvement in detail of the heavy launch
engine.

In England and France the development was even
more backward, launches being few in number and
mainly propelled by kerosene, in every way inferior to
gasoline as a fuel. The awakening came, however, in
the latter country, where in 1900 the new type of light,
high-speed, automobile engine was first tried in a
launch hull. The experiment was successful. New
hulls of special design and construction were soon
afloat, driven by the leading makes of automobile en-
gines; the vocabulary was enriched by a brand-new
term—*“‘canot-automobile’—and the new sport of high-
speed motor-boat racing was fairly launched.

From the start the “auto-boat” or “canot-automobile”
all but rivaled the motor car in popularity. Races
were held for valuable prizes; the cleverest of naval
architects were cailed on for designé of lighter and
faster bulls, and all the resources of automobile engi-
neering were called into pla'}'f for the perfection of the
new type of “auto-marine” gasoline engine. The fever
was by no means confined to the Seine and the Medi-
terranean, but found its way across the Channel and
even across the broad Atlantic, meeting a hearty wel-
come from American clubs and yachtsmen.

The high-speed auto-boat has proved to be little more
than a costly and useless toy; the hull, designed solely
for the highest possible speed, gives neither comfort
nor accommodation, while the passenger, even in
smooth water, is drenched with a cataract of spray
thrown by the razor-like bows. The extremely light
construction makes the boé;t useless except for racing;
the light and delicate engines require the highest possi-
ble skill for their care and manipulation, and they are
always liable to derangement and breakdowns. The
first excitement over, the sport has proved far less
fascinating than at first promise(_i, owing to the great
number of failures of entered boats to start, or, having
started, to finish the course.

In spite of its own defects, however, the auto-boat
has been a blessing to yachtsmen and to engine build-
ers alike, in that it has forced in less than five years
a development that, to all appearances, would in its
natural course have taken twenty years. To put it
briefly, where the average speed of the pleasure launch
was well under ten miles per hour half a dozen years
ago, the effort to attain a speed of thirty miles in the
auto-boat has raised the average speed probably 50 per
cent, while there are staunch, strong, and seaworthy
launches that run regularly over twenty or twenty-
two miles in the hour.

One of the most generally useful and popular of the
many new types is that called “the ferry launch,” of 50
to 80 feet length, fitted with at least a cabin for bad
weather, if not with conveniences for a meal and a bed
on occasion, with large comfortable cockpit, and having
sufficient power to carry the owner and his family or
friends from his home on the Sound or the Hudson to
some New York pier at a regular speed of eighteen to
twenty miles an hour or even higher.

The first step in this development has been through
the engine. In France all the resources of the auto-
mobile builder—the highly-skilled engineer-designer,
the chemist and metallurgist, the maker of fine steels
and bronzes, thé expert machinists, and fine machine

(Continued on page 170.)
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Speed, 13 Miles an Hour. A Typical Racing-Boat Stern.

A Typical Cruiser. The 25 H. P., 46-Foot ¢ Hazel.” The 3315-Foot ¢ Josephine.” Her 36 H. P., Speedway Engine Has Driven Her at a Speed
of 22.9 Miles per Hour.

The 26%-F00t bruiser ¢ Buddie I1.” The 67-Foot, 50 H. P., Twin-Screw Coast Defense Inspection Motor Boat ¢ Norka.”
Photo copyright 1906 by Edwin Levick, Speed, 14 Miles per Hour.

The 86-Foot, 80 H. P. Cruisér “ Unome,” Which Reached College Point The 90-Foot, Twin-Screw, Gasoline Motor Yacht ¢ Dodger * Driven by Two
First in the Race Last Year from Marblehead, Mass. Average 300 H. P. Standard Engines. This Boat is Said to Have Reached
Speed, 9.5 Miles per Hour. a Speed of 25 Miles per Hour.
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The 60-Foot Racer “Standard,” Fitted With a 300 H. P. Double-Acting Standard Gasoline Motor. Average Speed in Mile Trials, 29.39 Miles per Hour.
VARIOUS TYPES OF MOTOR BOATS.
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NEW TYPES OF GAS ENGINES FOR MARINE WORK.
¥Y COMMANDER A. B. WILLITS, U. 8. N.

The four-cycle principle is the most perfect one in
theory and practice. Here the explosion of a charge
performs its expansion and works completely .to the
end of the first stroke. It is then exhausted and ex-
pelled by the return of the piston through the entire
second stroke, while the third stroke draws in fresh
mixture, which is compressed on the fourth stroke
ready to be exploded at the beginning of the next.
Here there is certainty of obtaining a full charge of
the mixture in the proportions delivered through the
carbureter, and both the increased reliability of action
of this type and the decreased fuel consumption per
horse-power are positive and marked. It is the type
used in nearly all of the automobile engines built, and,
in the marine-motor field, is the type along which high
powers are being designed.

The Bureau of Steam Engineering has taken keen
interest in the current advances in this class of motive
machinery, and has had its representatives witness the
tests of the latest types with a view to the opening for
such installations in torpedo boats when the fuel ques-
tion is less uncertain. Already there are fourteen
gasoline and gas motors installed in naval small craft
and eight others waiting completion of hulls. Besides
these, motors for light-powered boats for torpedo craft
have been designed and are being built under the
Bureau’s directions at the Norfolk yard. The question
of replacing the machinery of some of the torpedo
boats by explosive-mixture motors is still under advise-
ment, and nothing is being lost through lack of keep-

ing in touch with the latest developments. The naval
installations thus far are as follows:
H.P

s Adder,” submarine... ... «e0.Otto 4-cycle, 180
“ Grampus,” submarine... Otto 4-cycle, 160
“ Moccasin,” submarine...... oot ook Otto 4-cycle, 160
**Pike,” submarine ....eeeee.c0000000...0tt0 4-Cycle, 160
“ Porpoise,” submarine...sssseseccaess.. Otto 4-cycle, 160
sShark,”submarine. ........... ... ... Otto 4-cycle, 160
Sixty-foot Indian Head ferryboat......... * Standard ** 4-cycle, 300
Yard ferryboat, Portsmouth, N. H....... .** Standard ** 4-cycle, 300
“Sylph’s™ gig. ..cu..... eee  eies seesss* Standard » 4-cycle, 25
“Sylph's” tender..ceeeeees ..** Standard " 4-cycle, 12
* Maine's * 28-foot whaleboat...... ..Jager 4-cycle, 10

Speclal 20-foot whaleboat, Norfolk.. ......Godschalk 2-cycle, 10
Special 20-foot tender, Norfolk..eees,ees .* Standard " 4-cycle, 12
* Vesuvius’*” 28-foot launch, ceees .. ... Jager 4-cycle, 10
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Those awaiting completion of hulls are:

H.P.
Submariue *Nine” (Fore River)..... cecssneese. Crag d-cycle, 20
«...Craig 4-cycle, 250
Submarine *“Eleven’’ (Fore River)... ...Craig 4-cycle, 250
Submarine * Twelve ™ (Fore River)........ceud Craiz 4-cycle, 230
Seventy-five-foot ferryboat, Trainmng Station, S, F., U. L
. Works4-cycle..... 000000C00000006900 [RTIRTPPTPRRIN erseee 350
Water barge, Mare Island, Union Gas (o, 4-Cycle............ 120
Water barge, Portsmouth, N. H., (2) Globe, 100 each, 4-cycle.. 200

It is seen by the above that 300 I.H.P. is the' largest
size motor thus far purchased by the government, and
this installation in the 60-foot launch built for service
between Indian Head and Washington stood a most
satisfactory trial and gave
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ders are now operated by opening the compressed-air
throttle valve, and the instant the engine starts and
malies two or three revolutions, the lever is pushed on
to the next notch, which cuts out the compressed-air
valves, and adjusts the cams to trip the valves in a
regular, four-cycle sequence. Practically, the handling
of this motor is very simple, there never being a min-
ute’s hesitation in the action of the engine or the re-
sult on the boat, as the motor jumps to full speed
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Fig. 1.— Vertical Cross-Section of Double-Acting
Four-Cycle Gasoline Engine.

almost instantly. While running, an air pump or com-
pressor, attached to the main-engine shaft, keeps the
air supply up in the tank, but can be shut off at will.
There is no difficulty in keeping up pressure for weeks
at a time in the tank, and in reversing there is usu-
ally but a drop of about five pounds in the pressure.
There will be no future for the single-acting motor
for large powers in marine work. The manifest advan-
tages in the matter of weight and arrangement for
variations in cruising powers, as well as in greater
effectiveness in distribution in the double-acting type,
will make it unquestionably the only one to be consid-
ered in the development of this class of machinery for
sea-going craft. The difficulties at first experienced
in arranging for the proper cooling of pistons and
rods, and in devising efficient packing for the rod
stuffing boxes, have been oOvercome, and, as before
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motor for the Indian Head boat, except that a regular
reversing controlling cylinder is used with compressed
air instead of steam, bringing the reversing under per-
fect control. Means can also be provided by which,
with one motion of a lever, all the lower exhaust
valves can be lock opened and all the lower inlet
valves can be lock closed instantly, thus changing the
engine at once to a single-acting six-cylinder motor, or,
in other words, cutting down to half power with one
movement and without any substantial decrease ip
economy. Furthermore, the two units of three cylin-
ders each can be unclutched so that the after three
cylinders can be operated alqne single acting, which
actually reduces the power to one quarter of the origi-
nal. Taking these points into consideration, together
with the fact of being able (with a liquid primary
fuel) to get under way at a moment’s notice under full
power and maintain absolute regularity of speed as
long as the fuel lasts, there seems to be little more to
be desired toward securing an ideal marine motor, and,
even should producer gas be used, the same control of
the variations of the power is maintained, although the
ability to instantly start from cold port conditions is
not secured, there being, of course, some delay in get-
ting the fire properly under way in the retort.

Many of the details of the construction of this 500-
horse-power double-acting motor are shown in the
photograph and are extremely interesting to the naval
engineer, In Fig. 2 the inlet side-is shown, the
carbureter (overflow type) being in the middle and
placed low down, and directly controlled by the
throttle-valve lever at the reversing cylinder on the
left. . The inlet valves for compressed air are on the
back, and not shown, but are merely applied in this
type to the lower ends of the three after cylinders,
so that the three upper ends of these cylinders and
the entire three forward cylinders are constantly ‘“on”
gasoline, either in the go-ahead or backing position of
the cam shafts; and, as the sparking continues in all
cylinders during the action of reversal, the very mo-
ment the compressed air starts the engine in reverse
the other cylinders immediately talke up action with
gasoline, and the engine is running on explosive fuel
immediately, so that the action of the compressed air
is not practically more than the shifting into reverse
motion and starting the engine in the desired direc-
tion. The moment this results the reverse lever is
shifted to the full-throw notch, which restores the
lower ends of the after cylinders to gasoline. This
reversal is practically instantaneous. All the cam
shafts are positively driven by gearing from the main
shaft, and, consequently, the adjustments of the cams
are exact, and the {ripping of .the valves in this ar-
rangement is accomplished almost noiselessly.

The lubrication of this motor is also a very inter-
esting feature. Forced feed with sight-feed adjyst-
ment is accomplished. through plunger boxes shown on
the after end of the motor, the upper box being for
delivery to the center of each cylinder, and the lower
box for delivery to the middle of the piston-rod stuff-
ing boxes, the plunger pumps for each of the small
pipes being worked by a lever with a small connecting
rod to a pin on the end of the exhaust-cam shaft, which
gives sufficient rotary mo-

excellent performance. o <
This is a single-acting,
six - cylinder, “Standard”
gasoline motor. It is of
light construction, and its
peculiarity is that it is
started as well as re-
versed by means of com-
pressed air and a single
movement of a cam-shaft
lever, exactly as if hand-
ling an ordinary reversing
link motion. Compressed
air to 250 pounds per
square inch is primarily
pumped up into two air
tanks running -along the
side of the engine room,
by means of a small aux-
iliary, 1-horse-power gaso-
line engine driving an air
pump for the purpose, this

engine being also intended
to drive a bilge pump and

tion for the desired lift,
the lift being also further
regulated by a slot in the
plunger lever, to which the
connecting rod is attached.
The lubrication for the
crossheads and crank pins
is accomplished by a small
plunger pump worked by a
gear at the forward end of
the exhaust-cam shaft,
similar to the gasoline
pump shown at the for-
ward end of the inlet-valve
cam shaft in the photo-
graph, the oil being kept
in a constant flow from the
crank pit into which it
falls, up through a strain-
er box between the two
sets of three cylinders
(and just seen in the pho-
tograph), back of the mid-
dle branching of the inlet

small dynamo for lighting
and charging storage bat-
tery. Only the three after
cylinders are connected to
compressed air, and when
the reverse lever is thrown to the first notch away
from center, either forward or back, the cam shaft is
shifted along to such a position as will bring cams
to operate the compressed-air valves on these three
cylinders, and to lift the exhaust valves on same once
every revolution, instead of every other revolution.
The three forward cylinders operate always on gaso-
line, the cam shaft shifting governing the rotative
direction of the engine only. The three after cjlin-

‘Fhe cylinders of this engine are of 12}g-1nch bore and stroke,

A 6-Cylinder, Double-Acting, Standard Marine Gasoline Engine of 500 Horse-Power.

A NEW TYPE OF GAS ENGINE FOR MARINE WORK.

noted, examples of double-acting gasoline motors of
500 horse-power are already in satisfactory operation
afloat.

It will be seen from Fig. 1 that the valves are posi-
tively operated, water-cooled, and balanced. The pis-
tons are cooled by water circulating through the cross-
head, up a tube in the piston rod, providing a return
circuit around this tube. The reversing of the engine
is similar to that described for the 300-horse-power

A 1000 H. P. engine with 16x16-mch cylinders 1s under construction,

pipe, and fed hy gravity
from this tank to the jour-
nals; a surplus of oil be-
ing constantly circulated
by this method and kept
constantly strained without waste. The journals are
of ample dimensions and give no trouble whatever
from heating with this system of lubrication.

Another important feature in this installation is that
connected with the circulating water. As the boat is
designed to run in salt water, there has been a con-
nection made by an ordinary keel condenser between
a small fresh-water tank inboard and the circulating-
water pump, this latter pump being a slow-moving oné
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of ample dimensions worked by direct gearing on -the
main shaft. It is found by this means that ample cool-
ing water can be maintained from a very moderate
original supply of fresh water, and the objectionable
features of having salt-water circulation are entirely
obviated. -‘Unquestionably this will be an important
factor in all salt-water installatiogs of this kind, and
will greatly add to the endurance and protection of
the outfit. Where the circumstances make a keel con-
denser in any degree objectionable, a regular tube con-
denser (more properly a cooler) can be adopted with
circulating pump for it, and secure ample provision for
the work.

In the boat inspected containing this motor, an inde-
pendent installation of a small 4-horse-power “Stan-
dard” motor was made for the purpose of driving a
dynamo for lighting the vessel and charging storage
battery, a bilge pump for constant use, an air com-
pressor for pumping up the compressed-air tanks when-
ever necessary, and a small magneto for sparking.
This auxiliary is not necessary to use except when par-
ticularly desired, as, when the main engines are in
operation, the air supply is kept up in the tanks by
attached pumps, and it is easy, of course, to attach
bilge pumps to the main shaft, so as to permit disuse
of the auxiliary engine, except at night.—Journal of
the American Society of Naval Engineers.
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A HIGH-SPEED MOTOR BOAT THAT CAN BE BUILT
AT HOME. )

The illustrations shown herewith depict the Brooks
Boat Company’s “No. 13,” as viewed from the front,
rear, and 8ide when traveling at high speed through
the water, When the fact is considered that this boat
was claimed t0 be going 28 miles an hour when the
photographs were taken, one can readily see that the
model of hull used is a good one, and one that throws
but little spray when compared, for instance, with the
“Standard,” shown at the bottom of page 168. Fitted
with a 60-horse-power, six-cylinder Sterling engine,
“No. 13" is claimed to have made a measured mile in
2 minutes 8 seconds last summer, which would be at
the rate of 28.12 miles-an hour. As the photographs
shew, this boat looks every inch a racer, and appears
from the shape of the hull to be capable
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Stern View, Showing Wake.
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er, and especially designed for launch installation. At
the same time every improvement in the automobile
world in the line of carbureters, ignition devices, lubri-
cators, etc., has been transferred to the marine engine.

In this country, under somewhat different condi-
tions of manufacture, the builder has had on the one
hand his old, heavy, slowly-turning engine, and, on the
other, the French automobile and auto-marine engines,
of wonderful refinement and lightness. The result is
seen in several magnificent machines in the larger
sizes, purely of the marine type, with the skeleton
framework of the steam torpedo-boat engine, light and
powerful to an extent not dreamed of five years ago,
with all the latest advances in gas-engire practice and
electrical science making them as reliable and practi-
cally as flexible and tractable as the steam engine.
Every development of automobile engineering in the
line of better materials, finer tools, and improved meth-
ods has gone to further the perfection of the marine
engine.

But the full measure of advance is not to be gaged
solely by such costly machines as the double-acting,
six-cylinder engine of 500 horse-power, started and
reversed by compressed air. The improvement begins
with the smallest and cheapest of the two-cycle engines,
where better materials, improved design, standard
tools of greater accuracy, and more scientific carburet-
ers and ignition devices, have raised the standard and
decreased the relative cost. Throughout the whole
range of heavy engines, still in demand for much of
the yacht work and in fishing and working vessels,
there has been a general improvement along the same
lines. Next to these stands a new class of launch en-
gines of varying sizes from 20 to 80 horse-power,

| mostly of high speed as compared with the old type,

but far lighter, more compact, practically as strong
and durable, and superior alike in reliability and
economy.

With the improvement of the engine and the multi-
plication of types and sizes has come a reconstruction
of the entire power pleasure fleet on new lines. Lim-
ited no longer to a few sizes of engine of a single type,
the yachtsman and his designer have been free to plan
a great variety of new craft. For day use there are

launches of comparatively. high speed of

of attaining the speed claimed. It is
39 feet 7 inches in length by 5 feet
beam, with a depth of hull at the bow,
amidship, and at the stern of 31, 29,
and 19% inches, respectively. The draft
depends upon the size of propeller used,
as the hull is made flat at the stern, so
that it glides nearly on the surface of
the water.

The * builder _of the .above-described
speed boat is one of the oldest boat-
building concerns in this country., This
company not only builds boats, but also
makes a specialty of furnishing frames
complete, with all the necessary material for putting
them together and with patterns for cutting the plank-
ing. When supplied with all this material and instruc-
tions, which can be had at relatively small cost, the
amateur can build himself a boat during leisure hours,
knowing that when it is completed, his craft will not
be an experiment either with regard to appearance
or speed.

Besides the racer shown, the Brooks Company builds,
or supplies frames for, several smaller speed craft,
among which are a 30-foot

The Brooks “No. 132 Making 28 Miles an Hour.
A RACING MOTOR BOAT FOR AMATEUR BUILDERS.

Bullet jackets consist of 80 per cent of copper and 20
per cent of nickel. The five-cent pieces made by the
United States government are composed of 75 per cent
of copper and 25 per cent of nickel.

INFLUENCE OF THE AUTOMOBILE ON LAUNCH
) DEVELOPMENT.
(Concluded from page 167.)
tools—have been utilized in the production of engines
of phenomenal lightness, up to 300 horse-power or high-

=T from 20 to 80 feet; for ordinary pleas-
] ure running there are comfortable and
convenient craft of good speed, easily
handled by one person and safe in any
ordinary weather. Where cruising is
the main object, the reduction in size
and weight of engine has brought about
a corresponding change in the refine-
ment of the hull, which is no longer a
homely box from which a speed of but
six or seven miles per hour is expected,
but is as handsome and graceful as a
sailing yacht, with double the accommo-
dation on the same length, and with a
speed of at least a dozen miles. Still another new
type is the rough-water cruiser, from 30 feet upward,
including the 40-footers that raced around Cape Cod
in 1905 and 1906 and the 40 to 60-footers that will
race to Bermuda this year. While for this special
work the old type of heavy engine still takes prece-
dence of all others, the development of this most use-
ful and interesting class may be traced back directly
to the autoboat racing of two and three years ago—a
reaction and a protest it is true, against the extreme
racing type, but neverthe-

racing boat claimed to
make 1634 miles an hour
with an engine of 10
horse-power, and a 22-foot
speed launch, claiming
also 8% miles an hour with
a 2-horse-power motor, and
which should therefore
make as high as 12
miles an hour with 6 to
horse-power. Still anoth@&r
interesting model is a
stern-paddlewheel boat,
which can be built in
varying sizes from 25 to
40 feet in length. This
boat can be built as an
open or closed launch or
as a boat for freighting
purpcses on shallow lakes
or.streams. Equipped with
a 7 to 12 horse-power mo-
tor, it will attain a speed
of from 6 to 9 miles an
hour.

*9e

less owing its origin to it.
— e

CANOVETTI’S AIR-RESIST-
ANCE EXPERIMENTS,

BY THE PARIS CORRESPONDENT OF
THE SCLENTIFIC AMERICAN.

In view of the great ac-
tivity which we find at
present in the line of aero-
planes and airships of dif-
ferent forms, the study of
the resistance which the
air offers to moving bodies
becomes one of consider-
able importance. This ques-
tion is also of interest in
the design of high-speed
trains or automobiles and
in another field, in the de-
sign of projectiles for ar-
tillery. Newton was the
first who formulated a se-
ries of laws for air resist-
ance, supposing that it is
produced directly by the
inertia of the molecule of

Cupro-nickel, says the air as acted upon by the
Brass World, is used for moving body. But this hy-
two purposes: In the . . . pothesis is far from being
manufacture of bullet Cabin of the U. 8. Coast Defense Inspection Boat ¢ Norka,” Which is Noteworthy tor Its in accord with what hap-
jackets and in the produc- Roominess and Comfortableness. pens in reality, and the

tion of five-cent pieces.

A TYPICAL MOTOR-BOAT INTERIOR.

laws which result from it



FerrUARY 23, 1907.

are only good within .certain limits, and then approxi-
mately. Following him, Euler brought out another the-
ory which comes nearer the practical conditions but
without corresponding with them completely. On ac-
count of its great elasticity, the air gives rise to phe-
nomena which are not to be foreseen by theory. It acts
differently according to the speed of the moving body.
Up to a speed of 800 feet per second the velocity fol-
lows a certain law, and after that it departs consider-
ably from this law. It is difficult to establish any sure
data of this value of air resistance for various shapes
of bodies, and in spite of the experiments which have
been made hitherto in this direction, we may say that
the question is far from being completely solved.

An important contribution to this subject is the re-
cent work of the eminent Italian engineer Canovetti.
The experimental work which Signor Canovetti has
been carrying out of late concerning the question of air
resistance to bodies moving at a high speed is of great
interest.
took were made &t Brescia in 1897 and from the com-
mencement they proved highly successful. To carry'
out the tests, he used a steel cable of small diameter
which was stretched from the top of the Castle of
Brescia, a structure of considerable height, some 260
feet, down to the ground at an easy slope of about ten
degrees. The wire was tightly stretched so as to give
a nearly straight path, and upon it was made to run
a two-wheeled carriage, transporting the body upon
which the experiments for air resistance were to be
made. The bodies were hung below the carriage, and
were variously shaped. For instance, one or two cir-
cular disks were formed of a metallic hoop with can-
vas stretched upon it. Where a pair of disks were used,
these were placed one behind the other and at differ-
ent distances. The researches were carried out with
special reference to the forms of the bodies and the
speeds which would have a direct application in.aerial
navigation, either for aeroplanes or elongated balloon
bodies such as are used for airships.

Since the first experiments were made, Canovetti
desired to carry on another series of researches, but on
a larger scale. This he had an opportunity of doing,
for the Como Brunate inclined plane, which runs up
the mountain slope, was put out of working order by a

Spring Frame or Buffer for Stopping the Car at the
End of Its Course.

Framestretched with wire net and held by coiledspring.

The first experiments which Canovetti under- -
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series of repairs which had to be made, so that Cano-

. vetti found that he could make use of the inclined

tracks for carrying out his new experiments, and thus
means were at hand for making these tests upon a
much larger scale both as to distance and size of the
apparatus than before. In this work he received aid
from the Accademia dei Lincei which enabled him to
carry it out in a very thorough manner. To this end
he had built a four-wheeled carriage frame of light
and strong steel tubing, so as to run upon the rails of
the track. Mounted at the front end of the carriage is
a large square frame of bamboo upon which is
stretched a cloth covering having a total surface of ten

Canovetti’s Car on Track With Air-Resistance Frame
Using Small Amount of Canvas.

square yards. In the center of the carriage are placea
two ballast carriers in the shape of. steel cylinders
which can be loaded with small lead weights to the
extent of forty pounds for each cylinder or a maximum
of eighty pounds for the carriage. The total weight of
the latter is about 160 pounds. The apparatus thus
constructed is taken to the top of”the incline and
allowed to run down the slope by its own weight. At
the bottom of its course the carriage is stopped by a
metallic network which is stretched upon a properly
designed frame and is rendered elastic by a system
of springs and counterweights so that the carriage is

Car Running Backward.

Canovetti’s car using a conical air-resistance piece (canvas-covered bag)

coming to a stop on the spring mattress, Cone is small end foremost
and bamboo frame toward rear.
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stopped without too much of a shock. Starting with
the square frame a number of other frames having dif-
ferent forms are used, such as a fiat round disk, a coni-
cal form, and others. When using the square frame
and varying its surface from ten to two square yards,
and at the same time varying the weight on the car-
riage, the latter was found to take different and in-
creasing velocities each time, and the speed of travel
was measured and registered very accurately by meansg
of an electric device. A series of contacts are placed
along the track, spaced about eighty feet apart, and the
contacts are connected with the registering station at
the foot of the slope. Here are placed a set of appa-
ratus which have been specially designed for this pur-
pose and upon which is observed the exact course of
the carriage at any given moment. The registering
instrument consists of a double Morse register, and the
paper strip which is unrolled at a regular rate contains
two sets of punctures. The first series of dots are made
at regular intervals by means of a clock, while the
second set lying alongside the former are formed by a
needle-point on the armature of an electro-magnet
through which current is sent from the contacts lying
along the track, and when the car passes over a con-
tact a dot is formed on the paper, thus giving an exact
record of its passage, and the time can be measured
by comparing with the set of chronometer dots. Upon
the data which are thus obtained Sig. Canovetti makes
the necessary calculations for finding the air resistance
and the laws which govern the latter.

After the experiments were made with different
forms of fiat planes, a new series of data were obtained
by using a cone-shaped frame covered with canvas.
First the cone was placed with the pointed end in
front, and next the point was placed in the rear, in
order to show the effect of the air resistance upon the
body of an airship. These experiments have a close
analogy to the researches which are made upon various
forms of hulls of vessels in a naval testing basin. An-
other series of tests which are likely to be of great
value are those which Sig. Canovetti is carrying out
with the frame disposed as we find it in an aeroplane,
in a fiat or slightly inclined position, and this may
throw some light upon the different conditions of bal-
ance and resistance which enter into this question.

Same But Running Forward.

Car having same ‘conical bag now placed against the bambooframe,
with the large end foremost,

Canovetti’s Car on Down Grade to Test the
Air Resistance.

The experimental bamboo frameis partly covered withcanvas. Infrontisa

separate conical canvas frame or bag for other tests,

Canovetti’s Experimental Car Used on Inclined Track, Running on Rails for
Alr-Resistance Tests.

On the bamboo frame in front is stretcbed more or less canvas for different air resistances.

Other shapes are used a8 seen

in the illustrations, especially a conical shape, useful for gathering airship data.

CANOVETTI'S AIR+RESISTANCE EXPERIMENTS,
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SOME NEW AND USEFUL ELECTRIC HAND TOOLS.

BY A. FREDERICK COLLINS,

It is generally acknowledged abroad, according to
Consul J. I. Brittian, of Kehl, Germany, that the

Americans excel their foreign competitors in
the manufacture of machine tools, due chiefly
to their thorough knowledge of the industry
and their aptness in meeting every possible
requirement.

The above statement is fittingly justified by
a new branch of the business, namely, that of
building portable hand tools driven by elec-
tricity. There are several companies in the
United States that have given special atten-
tion to the manufacture of these devices,
some of which are illustrated on this page.

One company’s latest. development along
this line includes an electrically driven bench
drill suitable for small works, a portable elec-
tric breast drill and an electric buffing and
grinding outfit for household use. The bench
drill has been especially designed for the use
of jewelers, chauffeurs, repair men, and manu-
facturers who have a large amount of drill-
ing on small work and in other places where
the drilling service is not too heavy and se-
vere.

Machine and general repair shop men, as
well as manufacturers, are becoming better
informed and more convinced of the advan-
tages of the electric motor for driving their
machinery, and realize that the saving of both
time and money are possible in just those op-
erations for which the electric bench drill is
designed. The bench drill shown herewith
is furnished with a vertical motor mounted
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to No. 40. The bearings are provided with self-oiling
cups which require att.ention only every three or four
months. The outfit includes a chuck of standard de-
sign, ten feet of attaching cord and an Edison plug.
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able electric hand-driven tools, including a number of
grinding outfits for both external and internal work,
radial and hand drills. The electrical tool-post grinder
which we illustrate covers a wide range of work and
is useful for grinding centers, cutters, ream-
ers, dies, rolls, and the like, as well as for

surface, parallel, and internal grinding jobs
of all kinds.

The shank of the grinder is clamped in the
tool-post of the lathe, the motor carrying on
its shaft the emery wheel so that it may
be set at any desired angle, in which case the
wheel is moved across the face of the center
to be ground by means of the handle, as the
shank may be set in the tool-post of a planer,
shaper, or milling machine, or it can be
clamped in an ordinary bench vise. A flexi-
ble cord and attachment plug are connected
and on securing the plug into any incandes-
cent lamp socket it is ready for work.

These portable grinders are usually wound
for 110 or 220 volts direct current, though in
special cases they are wound for 50 to 250
volts and also for alternating current. All
parts of the motor are inclosed, making it
dust-proof; the spindle carries taper cone
bearings and the wear may be taken up by
means of a unit on the rear end of the spin-
dle, these being also provided with dust-proof
caps. A V slide having a 3-inch travel by
means of a worm through the handle A4 is
fitted with a gib to take up the wear.

The shank B is of steel and is fitted to the
hole in the V cap; it is held in position with

The Portable Breast Drill Motor.

Electrical Tool-Post Grinder.

The weight of the bench .drill complete is about 40
pounds, enough to insure firmness and rigidity.

The new domestic grinding and buffing outfit illus-
trated has been put on the market especially for
grinding knives, scissors, and other small edged
tools, and for polishing silverware, jewelry, and
other like articles. A grinding wheel of suitable
character to insure a smooth cutting edge without
the use of a sharpening tool is interchangeable
with the buffing wheel. These outfits are adapted
for the intermittent service required in the ordi-
nary household but are not suitable for the heavier
continuous work required by jewelers and dentists.

The household outfit consists of a motor with
shaft extending two inches from the end of the
bearing to the inside of the wheel, the necessary
washers and nuts for holding the wheel in place,
one rag wheel 314 inches in diameter, one 3-inch
emery wheel 1% inch thick, together with attaching
plug and cord. These outfits are furnished for 110-
volt direct or alternating current and can be espe-
cially wound to 220 volts.

The alternating-current motor weighs about 25
pounds, while the direct-current motor is much
lighter, weighing but 15 pounds. Both motors are
very simple, requiring no more attention than a fan
motor. In connecting with a source of current sup-
‘ply the cord is attached to the binding post of the
motor and the plug inserted in the nearest socket
at which the proper current is available.

A Cincinnati company builds a number of port-

on top of a column sliding in a socket
cast integrally with the base, in which
it can be adjusted for various heights.
The motor body or head is also adjust-
ed radially for drilling positions.

The whole outfit rests on a broad base
6 x 10 inches which gives it -the neces-
sary stability. The minimum height is
16 inches when the motor arm is in
the lowest position and the maximum
height is 22 inches when the arm is
fully raised, thus giving a range of 6
inches through which the motor body
may be raised or lowered. The work
is fed to the drill by raising the circu-
lar table, which is operated by a lever
within a range of 114 inches vertically.
The motor is series wound and can be
supplied with 115 or 230 volt winding,
for use on direct-current circuit only.
A single gear reduction is provided be-
tween the armature shaft and drill spin-
dle. The hand wheel mounted on the
armature shaft at the top is convenient
for turning the spindle and adds a fly-
wheel effect to the spindle as well, giv-
ing a smooth and steady rotation to the
drill. The amount of power required
for the operation of the drill naturally

a screw clamp so that different sized shanks
can be used. The extension mandrel C is

Grinding and Bufting Motor in Use.

used for internal grinding by removing

e — _—

varies with the work performed, but
in no case is it excessive. The largest
drill the chuck will hold is 21/64 inch
in diameter aid from this all, sizes down

Portable Electric Bench Drill in

Use. Grinding Motor.
SOME NEW AND USEFUL ELECTRIC HAND TOOLS,

Method of Using Bufting and

the regular wheel and screwing the
mandrel to the spindle. A tool-rest D
is a valuable attachment, serving as an
index for grinding cutters, reamers,
etc.; this detachable tooth-rest insures
that each tooth of the cutter will be
ground correctly.

‘Where the grinder is set in a lathe
for internal grinding the larger wheel
is removed and the extension mandrel
is screwed to the spindle in its place.
The mandrel ¢ will grind a hole from
% to 1% inch in diameter. The grind-
er may be set in a milling machine and
the cutter ground without removing it
and the tooth-rest D may be used for
indexing as previously indicated.

Attached to the tool-post of a planer
it is invaluable for grinding surfaces
| and for heavy parallel grinding, such as
rolls, journals, bushings, and all kinds
of hardened work. Heavier grimders
operating on 14, 1%, 1, and 2 horse-
power are also constructed. In these
latter types the bases of the angle
plates are bolted in the tool-post rest
of the lathe and it has a vertical ad-
- 1 justment to bring it in line with thc
centers.

A labor-saving hand and breast drill
shown in one of the cuts is useful
for drilling holes in wood or metal. It
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is designed to be used wherever the old style hand
drill can be used, and not only does it save the
strength of the operator but it does the work many
times more rapidly, for it is driven continuously and
at a much higher speed. The motor is provided with
a switch to start and stop it, so that it is-absolutely
under control at all times, and as the switch is located
near the vertical handle it is within easy reach of the
index finger.- The chuck spindle is so arranged as to
allow drilling on a line with the base of the motor and
by this arrangement angle and corner drilling are
possible.

The drill shown in the cut has two speeds operated
by means of the lever on the front end of the motor
and with this useful arrangement a slow speed for
large drills may be used or a faster speed for smaller
ones. These electrically driven tools are without doubt
the most powerful and compact machine tools ever
built and tl.eir extremely light weight makes them
especially desirable for all classes of small work.

—_— - —
LEATHER GOODS MADE OF HUMAN SKIN,
BY M. GLEN FLING.

It is a fact well known to a very few skilled work-
men, and not known at all to the world at large, that
human skin can be prepared, tanned, and made into
durable articles quite as successfully as can the skin
of our four-footed friends. You can say over and over
again to yourself that there is really no reason why
human skin should not be so utilized, and you can be
told by the workmen who handle it that there is noth-
ing gruesome in the work; you can reason and argue
with yourself about the matter, and try to be “matter-
of-fact and sensible,” and still there will be little shud-
ders running through you and creeping up and down
your spinal column at the thought of having the skin
taken from a human body and made into some article
of wearing apparel.

The only way to overcome this sensation, if you
want to get over it, is to examine some of the articles
made from the skin, and you will find that the leather
is very much like dogskin or pigskin.

Mr. William Hansell, of Philadelphia, has the largest
article which has ever been known to be made from
human skin. He was particularly fortunate in getting
enough of one grain, and succeeded only after a long
and systematic search. The article is a beautiful pure
white saddle, and any one examining it would be at a
Joss to tell the kind of skin from which it is made.
When you are told, you realize that the pores which
show have a familiar look; but when yeu are given a
bit of the skin, of which Mr. Hansell has retained a
few samples, you are amazed at the thickness. Three
layers of skin you know you have, but knowing how
easily a needlé prick will draw blood, you are aston-
ished to find what a good thick covering these three
thicknesses make. This saddle is made
from the skin of one man. A woman’s skin,
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tattooed upon it. Human skin may, however, be tanned
with the hair on it, in which case the epidermis is not
removed. Scalps so tanned are said to make the best
wigs known, and because‘ the tanning is done with
alum instead of with oils, as is the case with furs and
most of the hair-covered skins of commerce, the result-
ing leather is much more durable.
—_— ., e—

HUGE BOWLDERS RAISED BY BUCKET DREDGES.

The dredginé operations which G. S. Mayes is carry-
ing out for the Dominion government in Sand Point slip

A SADDLE OF TANNED HUMAN SKIN.

of the west side of St. John harbor are presenting
difficulties which it is safe to-say were not altogether
anticipated by the contractor when the work was
started. s

From a spot to the north of berth No. 2 an area 600
feet wide and extending northwest toward the junc-
tion between North Rodney Wharf and Union Street,
has been found to consist of immense bowlders vary-
ing in weight from nearly 100 tons downward. Firmly
imbedded in the mud, which in places covers them to a
depth of 40 feet, the rocks have proved extremely dif-
ficult to handle, and the time spent‘in enabling the
dippér of the dredge ‘“Beaver” to obtain a correct bal-
ance beneath one of the giants frequently runs to
hours.

The picture showing a bowlder being raised in the
dredge’s bucket gives a good idea of the work. The
bowlder weighs about 30 tons, and when raised to the
surface was found to be lodged endways in the bucket,
and jammed so that it could not be removed without
considerable delay and trouble. The bucket, it may be
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hardpan, which is next to impossible to dig. The work
has involved the destruction of ten large spuds or an-
chors, 80 feet long, 38 inches square, incased in heavy
iron, as well as the breaking of three heavy steel dip-
pers and three 16-ton dipper handles. The main en-
gines of the dredge are two 24 x 24 cylinders geared
up to 1 to 14, so that tremendous power is exerted to
remove the bowlders, bedded as they are in such tough
material. Another great difficulty is that the abnormal
rise and fall of the tide, which frequently reaches 29
feet, makes it difficult to carry on the work at high
and low water.

Effect of Duration of Stress on Strength and

Stiffness of Wood.

It has been established that a wooden beam which
for a short period will sustain safely a certain load,
may break eventually if the load remains. For in-
stance, wooden .beams have been known to break.after
fifteen months under a constant load of but sixty per
cent of that required to break them in an ordinary
short test. There is but little definite and systematic
knowledge of the influence of the time element on the
behavior of wood under stress. This relation of the
duration of the stress to the strength and stiffness of
wood is now being studied by the Forest Service of
the United States Department of Agriculture at its
timber-testing stations at Yale and Purdue universi
ties. The investigation should determine: The ef-
fect of a constant load on strength; the effect of im-
pact load or sudden shock; the effect of different
speeds of the testing machine used in the ordinary
tests of timber. under gradually increasing load; and
the effect of long-continued vibration.

To determine the effect of constant load on the
strength of wood, a special apparatus has been de-
vised by which tests on a series of five beams may be
carried on simultaneously. These beams are 2 by 2
inches in section and 36 inches in length, each under
a different load. Their deflections and breaking points
are automatically recorded upon a drum which re-
quires thirty days for one rotation. The results of
these tests extending over long periods of time may
be compared with those on ordinary testing machines,
and in this way safe constants, or ‘“dead” loads, for
certain timbers may be determined as to breaking
strength or limited deflections. The experiments of
the Forest Service show that the effects of impact and
gradually applied loads are different, provided that
the stress applied by either method is within the elas-
tic limit of the piece under test. For example, a stick
will bend twice as far without showing loss of elastic-
ity under impact, or when the load is applied by a
blow, as it will under the gradually increasing pres-
sure ordinarily used in testing. The experiments are
being extended to determine the relations between

strength under impact and gradual loads.
Bending and compression tests to deter-

generally speaking, would be too delicate.

Now, it is not to be supposed that there
is a general trade in human leather. _Hu<
man skin is an exceedingly rare article.
Sometimes a physician will have a piece,
made into a cover for an instrument case,
and occasionally medical students get
enough to be made into a purse or a pair of
slippers. Patients sometimes have a belt or
a book cover or some such article made from
a limb which has been amputated. It seems
a peculiar mind that would take pleasure in
“souvenirs” of this order.

The wearing public are not alone in their
aversion to the use of human skin for the
purposes to which they unhesitatingly put
the hides of animals. It is very hard to get
workmen to handle the “leather.”” Mr. Han-
sell gave his piece of skin, after it had been
tanned, to an old workman who had always
made up all his leather goods, and told him
to make it into a saddle.

Three weeks the workman kept the skin,
and one day he brought the partly finished
saddle to Mr. Hansell with some question
about finishing. “By the way, Hansell,” he
remarked as he was leaving, “I wish you
would tell me what this skin is. It is the

mine the effect of the speed of application
of load on the strength and stiffness of
wood have already been made at the Yale
laboratory. The bending tests were made
at speeds of deflection varying from 2.3
inches per minute to 0.0045, and required
from twenty seconds to six hours for each
test. The woods used were longleaf pine,
red spruce, and chestnut, both soaked and
kiln-dried. From the results are obtained
comparable records for difference in speeds
in application of load. A -multiplication of
the results of any test at any speed by the
proper reduction factor, derived from these
experiments, will give equivalent values at
standard speed. The tests also show con-
cretely the variation of strength due to vari-
ations of speed liable to occur during the
test itself. The results plotted on cross-sec-
tion paper give a remarkably even curve as
an expression of the relation of strength to
speed of application of load, and show much
greater strength at the higher speeds.

It is common belief among polemen that
the continual vibrations to which telephone
poles are subjected, take the life out of the
wood and render it brash and weak. Noth-
ing is definitely known as to the truth or
falsity of this idea. Tests will be under-

most contrary stuff I ever worked with; it’s
worse than pig or goat skin.”

Very injudiciously Mr. Hansell informed
him that it was human leather. At that the
workman dropped the half-finished saddle,
and left without a word. He never returned, and noth-
ing would induce him to finish his job. Mr. Hansell,
after waiting three months, hoping he would change
his mind, turned the unfinished saddle over to another
workman, but he took good care not to tell him what
kind of leather the “contrary stuff” was.

The work of tanning human skin is pretty much the
same as that of curing any other skin. Curiously
enough, tattooing goes through the epidermis to the
under skin, and not a little of the tanning of human
skkin is done for the purpose of preserving the designs

THIS BIG BOWLDER, WEIGHING 30 TONS, WAS DREDGED FROM THE
HARDPAN IN 60 FEET OF WATER IN ST. JOHN HARBOR, NEW BRUNSWICK.

mentioned, is 6 feet 2 inches in diameter and is 9 feet
2 inches at its deepest part.

But this bowlder was greatly exceeded by one meas-
uring 121 by 12 by 7% feet and weighing about 92
tons, which was raised by the same means. It was dug
at a depth of 60 feet below high-water mark. The
dredge was then moved, with the stone in the bucket,
about 150 feet, when the stone was deposited.

In the prosecution of the work the greatest difficulty
has been found in digging out or unearthing of these
bowlders, as the material they are found in is marl or

taken to determine the effect of constant
vibration on the strength of wood.
—_—a i~
During 1905 the oilfields of the United
States produced 134,717,580 barrels of petroleum, as
against 117,080,960 barrels in 1904. The production was
greater by 17,000,000 than that of any previous year.
It is significant, however, that the value of the 1905
products was $17,000,000 less than that of 1904. The
largest quantity of oil produced by any State in the
Union is to the credit of California, which produced
33,427,473 barrels of oil in 1905, or 24.81 per cent of
the total output. Next comes Texas, with 28,136,189
barrels or 20.89 per cent of the total, and third Ohio,
with 16,346,660 barrels, or 12.13 per cent of the whole.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

PRINTING- TELEGRAPH.—J. D. WHITE, 50
Clanncarde Gardens, London, England. The
object of this invention is to provide a ‘“‘com-
pound selective relay” for use in connection
with an apparatus like that described in the
specification of Mr. White in his former
United States patent, so that the various local
circuits which control the mechanism may be
operated by a main circuit in such a way that
messages transmitted along that circuit from
an ordinary Morse or similar transmitter may
be printed automatically in the proper charac-
ters at the receiving end.

Of Interest to Farmers,

GROOVING AND DITCHING PLOW.—
W. M. BENSON, Newport, Pa. The purpose of
the inventor is to provide a tandem gang groov-
ing-plow, particularly adapted for use in semi-
arid land, and to so construct the implemént
that the plows are set tandem or one directly
behind the other, each consecutive plow-point
being set deeper in the furrow than the pre-
ceding one for the purpose of producing a
deep groove at one operation, and wherein also
the plow-points are of graduated width, the
lowest one being narrowest, the uppermost the
widest.

FENCE-POST.—M. C. Wix, Milburn, Ky.
Definitely stated, the invention has to do
with the strand or fence wire fastening means,
the object being to provide means of the char-
acter stated which shall not only facilitate
securing of the strand-wires to the posts, but
provide inexpensive and ready means for effect-
ing the securing of the strand-wires to the
posts.

PLOW OR CULTIVATOR.—W. T. GEORGE,
Fayetteville, Tenn. The object of the improve-
ment is to enable the distance between the
shovels of the plow to be adjusted in a trans-
verse direction with respect to the direction of
advance of the implement, and, further, to pro-
vide an arrangement which will enable the
degree of advance of certain shovels with re-
spect to the others to be adjusted.

WEEDING AND CULTIVATING DEVICE.
—T. J. KinG, New York, N. Y. In this case
the invention pertains to improvements in
devices for extracting weeds, plants, and the
like from the ground, the object being to pro-
vide a device of this character by means of
which weeds or the like may be readily drawn
from the ground with but little manual labor.

FERTILIZER - DISTRIBUTER. H. T.
Young, Florence, S. C. The center of revolu-
tion of the wheels being eccentric to that of
the sleeves, the knives are projected upon
one side of the cylinder and retracted upon the
opposite. By adjusting the collars circum-
ferentially of the shaft the commencement of
point of projection of knives may be varied.
Edges of the knives in passage beneath the
hopper follow the outline of the bottom thereof
and remove a thin layer of fertilizer, and
continued revolution of cylinder drops fertilizer
on the ground. After dropping it the knives
begin to retract into the cylinder thus cleaning
themselves from the fertilizer. A continuous
layer is spread, of a width equal to the cylin-
der’s width.

Of General Interest,

SHIP FOR CARRYING LIQUID CARGOES
IN BULK.—C. E. BURNEY, Newport News, Va.
The invention is an improvement in ships for
carrying petroleum or other liquid cargoes in
bulk. It is steady in a seaway, operating on
the same principle technically known as
“winging the weights,” which consists in re-
moving weights on’ board of a ship from the
center line out to the sides, céusing her to be
steadier and roll more easily.

COMPOUND CONDIMENT-HOLDER.—L. B.
PaARKER, Sulphur, Ind. Ter. The inventor has
for objects the production of a device in which
the caps of the shakers or distributers adapted
to contain salt and pepper and other condi-
ments can be readily removed and replaced

and the perforations therein remain in a free:

and open state by the action of means carried
by a closure-lid operable to close that shaker
not in use.

APPARATUS FOR SMOKING MEAT.—C.
ScHMITT, New York, N. Y. One purpose of

the invention is to provide for a perfect com- '

bustion of the gas, and, further, means for
heating and for producing swoke entirely in-
dependent of the chamber
cles are placed for smoking and cooking, thus
preventing them from absorbing the odors
peculiar to gas when burning, and also pre-
venting the deposit of carbon on the products,
which occurs at timies under ordinary condi-
tions.

SPEED-INDICATOR.—W. C. Prank, Las
Flores, Mexico. The objcct of this invention
is to overcome the difficulty of taking the speed
of shafts by producing an indicator in which
there will be no danger of the spindle com-
municating iss movement to the indicator-dial
until such time as desired by the user. This is
done by making the spindle in two sections,
which are adapted to be automatically con-
nected by pressing the indicator forward.

ATTACHMENT FOR MOUTHPIECES OF |

TELEPHONE-TRANSMITTERS.—W. C. PLANK,
Las Flores, Mexico. The mouthpiece of a trans-
mitter through constant use becomes foul and
unsanitary.

in which the arti-:
.device for at will throwing a Corliss steam-
“engine or other engine out of gear from any

The invention consists of numer-jhoma Ter.

i whistle
-craft have difficulty in locating the signal.

ous concentric removable linings of antiseptle
paper so molded as to properly fit the mouth-
piece and fastened therein and which is adapted
to be readily removed sheet by sheet as the
inner sheet becomes soiled or unsanitary.

Hardware,

NUT-LOCK.—W. 8. Mason, La Salle, IlL
The device may be employed with nuts of
square, hexagonal, or other shape. An object
of the invention is to provide a lock which
will securely hold the nut upon the bolt against.
accidental displacement or loss, and which may
easily and quickly be placed in position or re-
moved.

ECCENTRICAL CUTTING-BIT.—J. H. ToM-
BRAGEL and J. F. ScHUNDER, Covington, Ky.'F
The invention relates to bits used in boring:
holes in wood or metal; and one object of the
improvement is to provide novel details of con-
struction for a bit of the character indicated
which is easily adjusted, enabling the lateral :
adjustment of the bit to the axis of its shank,
whereby the bit will bore a hole of any de-
sired diameter and depth within its capacity.

Household Utilities,

IRONING-BOARD. — L. C. KRraNS, East
Greenwich, R. I. In the present patent the
invention relates to ironing-boards, such as
used in laundries for ironing clothes; and the
object of the improvement is to produce an
ironing-board which can be quickly set up in:
position, which will maintain itself rigidly in i
postion when erected, and which will normally :
be folded into small space when not in use.

Heating and Lighting,
WATER-HEATER.—J. A. FrEy, Washington, |
D. C. This portable heater is adapted to be'
connected with a source of water-supply and,
is provided with an eduction-pipe by which:
water which has circulated through the appa-
ratus and become heated may be drawn off.
The heating is effected very rapidly and
economically by a Kkerosene or other burner.
There are improvements in the heater proper
or interior part through which the water cir-

culates, and in connecting parts, comprising
the casing, the flame-deflector, and supports
thereof.

Machines and Mechanical Devices,

CRYPTOGRAPHIC MACHINE.—H. BURG,
Mollkireh, near Rosheim, Germany. The in-
vention is applicable to all type-writing ma-
chines in which the type are carried by a cir-
cle, even when they are mounted on type-bars
or movable levers, and, indeed, all that need '
be done is to render movable the t_',rpe-carryingI
circle and to connect the same with a mechan-
ism of a kind to produce a predetermined series |
of various motions of said circle or a cylmderl
in order to obtain the discrepancy between the
types marked on the keys struck and the types .
printed.

FILTER FOR DEFECATION.—R. M. VILLA- !
RrRINe, Campechuela, Cuba. A tank is employed
for containing molasses or other syrup to be
defecated and within which are disposed stir-’
rers for the molasses in connection with shafts, |
means being employed for revolving the same
in opposite directions. Means regulate the
speed of each of the shafts, and further means
clean the structure, and still further means
are associated with the tank for receiving the
overflow and which may be caused to return
to the tank at will, said named means embody-
ing a valve-controlled discharge-pipe for lees :
or sediment collecting therein.

Prime Movers and Their Acéessories, !

MUFFLER AND WHISTLE BEVICIL—M.
ZwickrL, New Burham, N. J. This devlce is :
egpecially useful for small water-craft ‘pro-
pelled by explosion-engines. Such water-craft
must use a whistle for signaling purposes, and
these are commonly blown by compressed air.
The use of this air has a serious disadvantage, |
in that there is no visible signal when  the
is blown, so that navigators -of other:
The'
object is to produce a device adapted to be
used in connection with an explosion-engine
which will enable the steam-whistie to “be over-
ated when desired.

STOP MECHANISM FOR STEAM-ENGINES.
—A. A, FurLor and D. K. CARTTER, Jasper.
Ala. The invention is in the nature of ‘a stop

part of a plant or by the automatic action
of its governor when racing or running wild.
It consists of the novel construction and ar-
rangement of electromagnetic tripping devices
and their connection with the valve-gear.

Railways and Their Accessories,

MINE-CAR.—C. A. KELLER, Rosedale, Ind.,
The object in this improvement is to produce a
car adapted to be used for transporting the ma-
terial mined and constructed so as to facilitate
automatic dumping of the material carried; at
the same time the car is made so as to enable
the same to be readily adapted for carrying
dirt or similar material which is to be shov-
eled from the car.

CAR-STAKE.—R. L. Epwarps, Perry, Okla-
The invention refers to car-stakes

"brown ;

-of damp blotting paper.

i again,

i usual,

fon a 110-volt direct current.

such as used at the sides of freight-cars em-
ployed for earrying lumber or logs. The ob-
jeet is to produce a stake having a mounting
which will permit it to be readily adjusted into
an erect position, but which will enable it to
be quickly folded down in an inoperative posi-
tion.

AIR-BRAKE SYSTEM.—W. H. EICHELBERG-
ER, Royalton, Pa. The improvement provides
a reliable safety attachment for the weakest
point of an air-braking system—that is, the

~coupling between the sections—and that the

attachment is operative under any abnormal
condition which may be present. To prevent
dragging of chains when the cars are un-
coupled, they may be attached by any suit-
able means to the free end. of the hose.

Designs,

DESIGN FOR A COVER-DISH.—R. L. JoHN-
SON, Stoke-upon-Trent, Staffordshire, England.
In this ornamental design the cover-dish is
of oval form. From the cover handle down to
the edge of the cover the slope is gradual,
varied, and pleasing. There is a gracefully
scrolled handle at each end of the body of the
dish. The body lines show a beautiful curve
from the top to the base.

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

signs of Small Dynamos,” price $2. We can-
not give you directions for redueing a 110-volt
current to 20 volts, without knewing the
amperes also which flow. You can do the calen-
lating as well as we. Divide 98, the rest of
the voltage, by the number of amperes. The
quotient will be the ohms of wire to be used.
A small iron wire will be a proper one for the
resistance.

(10385) G@G. G.asks: 1. Is there a paper

on the market which, when damaged, will be
discolored by the passage through it of a mild
electric current, suvch, for instance, as would
be generated by flve dry cells? A. Perhaps a
paper for determining the pole of a circuit
can, be purchased.. If not, it may be made as
follows: Dissolve one part of phenolphtha-
lein in ten parts of alecohol, and add 100
parts of distilled water. Soak blotting paper
in this and dry it. Then soak again in a 20
por cent solution of sodium sulphate in water
and dry again. To use this moisten a piece of
the paper in water and apply the wires to it.
The space around the negative pole turns a
bright red. 2. Is there any harmless chemical
preparation Which would cause paper dampened
in it to take a dark color by the passage
through it of such a current? A. Dissolve
some potassium iodide in water, add starch
and bring to a boil. Soak paper in this, and
while damp apply ‘the wires as before. A
dark color is formed around the positive wire.
By moistening the paper of No. 1 with the
starch solution two colors would e formed.

i

1
and @erzes”

HINTS T® 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; cerrespendents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either 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 io may be
had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.
(10383) B. W. N. asks for informa-

tion concerning transfer ornamenting. A. There

are many different ways of putting on the!
some preferring one way, others a-
according to circumstances -

ornament,
. different method,
and individual skill. We shall endeavor to
give the most simple and successful method
known. First, let it be understood
plctures that show the colors
only suitable for white or very Ilight colored
those that are covered with a white
grounding, gold, metal, or silver leaf, can be
used on any color, light or dark. After get-
ting the work ready for ornamenting, give the

' picture a smooth, thin coat of some quick-dry-
ing

copal varnish, thinned with turpentine
(other preparations are used of which we will
speak hereafter), being careful not to go beyond
the outline of the design. Allow it to &ry un-
til it has a good tack, and put it on the work
in its proper place. Roll it smooth with an
India‘rubber roller, or smooth it with a paper
folder, until every part ‘adheres well, (For
very ‘large pieces, it is well to lay them, after
they -have the right tack, between two sheets
It will stretch the
paper and make a smooth transfer.) Now wet
the paper, smoothing it down at the same time,
until it has absorbed all the water possible ;
leave it about a minute, ‘and pull off the
paper carefully Should any -parts ‘of the de-
sign still adhere to the paper, press it down
wet-rub it ‘unfil it ‘separdtes  easily.
After having removed the paper, press the
desxgn on well and wash and dry 1t Off. Should
any blisters appear, prick them with a pin and
press down. In a few hours the design may
be varnished, which will increase the brilli-
ancy of the colors. An improved method has
been introduced which saves time and works
with more certainty. The design is coated

- with ‘a transfer cement of his own manufac-

ture, without regard to outline, transferred as
and the traces of the cement around
the design washed off, with the detergent (also
his own invention), which will remove every
particle of cement without injuring the colors
or gold in the least. A few drops poured on a
sponge or chamois skin are sufficient. For fine
ornaments, having many fine lines and touches,
it is necessary to use these preparations to
wake a neat job.

(10384) @. B. D. asks how to wind a
small 75-watt dynamo to run same as a motor
How to reduce
a voltage of 110 direct current to one of 20
volts most advantageously and in the sim-
plest manner in order to run & motor wound
for only 20 volts in circuit with a 110-volt
current. A. Seventy-five watts are a tenth
of a horse-power. We do not know where the
winding for so small a dynamo can be found.
The nearest we can come is 8 machine with a
sixth horse-power. This is in Poole’s “De-

oy

that all,
complete are

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending

February 12, 1907,
AND EACH BEARING THAT DATE

[See note at end of list about copies of these patents.)

Abrading, A. H. Radell .................. 844,046
Aeoustlcons, connection for, H. W. Haff... 843,890
Advertising, etc., apparatus for, Gilman &

Kendall ....... ittt iiiinnnnnns 843,889
Aeronautical machine, A. McCarthy...... 844,172
Agricultural implement, E. V. Fielder.... 843,741
Air brake attachment, G. Emery .......... 244,270
Air brake system, G. Macloskie. . 843,758
Air compressor, A. McCarthy ...... . 844,173
Alarm, C. Mabla .......covviveninnrnnen. 843,904
Alarm fer gages, clecks, etc.,

land ... i e 843,929
Amusement device, A. Francevich .......... 844,116
Annealing and bluing furnace, continueus,

T. J. Cositello ..vnviiinninnnnnnnnnnnnn 244,101
Armature, attachment for m

McManiman  ...eeveeiiiiinriornaannns 843,836
Atmospbere regulating system, R

Hungerford .........ccoiiiiiiiinnnnnn, 243,909

i Auger, combination, M. Lingol . ... 843,832
Auger, earth, T. M..McWhorter. .. 843,764
Autematic alarm, P. Beurne . . 844,241
Autematic switch, A. N. Bradley......... 843,575
Automatically operated shovel, K. Arnst.... 843,786
Autemebile gearing, D. D. Culver ........ 843,796
Autemebiles, reversing and change 8pee

gear for, C. . Duer . .... 843589

Axle box, w. F. Graffis . 844,122
* Axletree, J. A. Lease .. 244,029
Back pedaling brake, C. A. Fenn . 843,593
Bag fastener, Erickson & Heilman......... 843,934
Baggage coupon check, excess, F, H. Crump 844,102
Bail fer ceeking utensils, Bowman & MecIn-

L] 843,863
Balance wheels, posing and truing tool for,

. 8. Kirstein ........ 843,754
Balers, power attachment .

Ryther .....iviiiiniiiiniiineinninns 243,631

Baling press, J. J. Stopple .. ... 844,053
Baling press, C. E. Wehrenberg . 844,068
Baling press, J. M. De Coster.............. 844,258
Baling press feed mechanism, G. V. Davis.. 844,103
Bath tub waste fitting, J. W. Sharp, Jr.. £43,9¢8
Bearing, box, A. ®. Hedfors.............. 843,601
Bearing, spring, R. J. Edwards . 843,691
Bending machine, G. F. Pross ............ 843 910
Bin. See Coal bin.
Blast furnace, S. A. Kennedy............ 843,950
Bliud adjuster, L L, Garside.............. 844,118
Bliud and the like, window, D. I. Andrews 843,922
Block, Grainger & Klepsch .............. 844,123
Beiler flue cleaner, J. P. Thempsen . . 843,976
Boilers, furnace door for, F. L. Fox 843,742
Book, loose leaf memorandum, . .

Suckert 843,714
Boekbinder, R. J. Nicledsn, ceissue...... 12,606
Boet and shee machinery, J. Nerthern..... 843,839
Boot and shoe tree leg, G. E. Finquist.... 843,673
Boring machine, A. Collet .............. 844,099
Bottle capping machine, @G. Kirkegaard,

844,028, 844,144
Bettle indicator, medicine, A. R. Swepe.... 244,054
Brace bleck, Kamerzel & Schefield....... 843,948
Bracelet, T. D. Giguere ............... . 843,288
Braids and trimmings, machine fer mak-

ing, J. E. Kirberg ..........c0vennn, 244,027
Brake beam fulcrums, ferming, F. W. Bau-

INANI  tveenroeetosonenosnsonasnnnssnnss 843,659
Brake control system, L. A. Hawkins...... 843,749
Brake operating- mechanism, R. H. Nichol-

S L.. 844,038
Brick press, band, H. B. Murdock. . 844,166
Brush cutting machine, T. B. Heni ck 843,604

Brush, feuntain,

R. H. McPewell..
Brush, fountain, .

R. Curcio .

Brusb, sink, C. A. Fegarty . 843,696
Buckets, seap and brush helder for, .

& K. E. Neumeyer .................... 844,177
Buckle, attachable stitchless, M, Barabasz. 844,082
Buckle, cress line, H. H. DPijan.......... 844,184
Buggy top rest, P. D. Hickerssn.......... 843,677
Building constructlon, E. J. Winslow,

844,294 to 844,296
Building, metal, H. Niesen .............. 844,179
Burglar alarm, C. W. Kuen ................ 843,614
Burning liquid fuel in conjunction with

steam, apparatus for, F. Cofton........ 844,004
Burnishing machine, Haubert & Olsen. . 844,019
Bust supporter, J. Bree..................0. 244,242
Butchers’ blocks, machine for surfacing,

T 1 244,022
Butten blanks frem shells, cutting, A. P.

Wallace ...o.vviiiinii it 844,064
Cable hanger, B, H. Skinner ........ ... 844,200
Calculating device, R. L. Hubbard .. 843,944
Calculating machine, N. J. Goldfarb...... 844,120
Camera, W. J. Little ................ .. 844,152
Cau closure, G. H. Dun®ar ........ ... 844,108
Cau opener, F. C. Smalstig. . 844,202
Candle holder, O. Kampfe ................ 244,136
Canning operations, apparatus employed in,

M Hawking ........... ..o e 843,893
Caoutchouc solutions and the regeneration

of rubber waste, productien of aqueous,

P. Alexander ..........c.c.ceveineninen 844,077
Car, child’s hand, J. k. Vogel 843,646
Car coupling, W. N. Hensley... 243.605
Car cenpling, S. W. Wibel, et a 843, 858

Car door, Vorhes & Crisman
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31 Years of Success

THE PRUDENTIAL

Foremost in Public Usefulness, Security and Public Confidence

Thirty-first Annual Statement, Jaﬁuary 1, 1907, shows:

ASSETS, over - ~ - - ~ - - - - 127 Million Dollars
LIABILITIES (including Reserve over $103,000 000) nearly - - - 107 Million Dollars
CAPITAL STOCK, - - - - - - - - - 2 Million Dollars
SURPLUS (largely for ultimate payment of dividends to Pohcyholders) over 18 Million Dollars
INCREASE IN ASSETS, nearly - - - - - - - - 20 Million Dollars
PAID POLICYHOLDERS DURING 1906 over - - - 16 Million Dollars
INCREASE IN AMOUNT PAID POLICYHOLDERS 1906 over 1905 over 2 Million Dollars
TOTAL PAYMENTS TO POLICYHOLDERS to Dec. 31, 1906, over - 123 Million Dollars

~CASH DIVIDENDS AND OTHER CONCESSIONS Not Stipulated in
Original Contracts and Voluntarily Given to Holders of Old Policies

to date, nearly - - 7% Million Dollars
LOANS TO POLICYHOLDERS ON SECURITY OF THEIR POLICIES

nearly - - - - - - - - 5 Million Dollars
NUMBER OF POLICIES IN FORCE nearly - - - - - 7 Million
NET INCREASE IN INSURANCE IN FORCE, over - - - 82 Million Dollars

Bringing Total Amount of Insurance in Force to over

One Billion, Two Hundred and Fifty
Million Dollars.

The Year’s Record Shows:

Efficient, Economical Administration.

Increased Payments to Policy Holder for Death Claims
and Dividends.

Large Saving in Expenses.
Lower Expense Rate than Ever Before.

Reduction of Expense Rate in Industrial Department
nearly 3%% of Premium Income.
Favorable Mortality Experience.

The business operations of The Prudential are confined to the United States and
strictly limited to selected lives.

DIVIDENDS TO POLICYHOLDERS DURING 1906 OVER - - -~  $1,250,000
DIVIDENDS PAYABLE TO POLICYHOLDERS DURING 1907 NEARLY  $1,700,000

Many letters from Policyholders receiving Dividends demonstrates that the results more than meet the expectations of the Insured.

THE PRUDENTIAL INSURANCE CO. OF AMERICA

JOHN F. DRYDEN, President Incorporated as a Stock Company by the State of New Jersey. Home Office, Newark, N. J.
For Every $100 of Liabilities The Prudential has $119 of Securely Invested Assets

WRITE FOR INFORMATION OF POLICIES, DEPARTMENT 12I.
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Lathes

Cross
Fuord
FOR FINE, ACCURATE WORK
Send forCatalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N.Y., U.S.A.

Engine and Foot Lathes

MACHINE SHOP OUTFITS, TOOLS AND

SUPPLIES. BEST MATERIALS. BEST

WORKMANSHIP. CATALOGUE FREE
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0,

Foot and Power

SHEPARD LATHE L.

Veeder
Counters

to register reciprocating
movements or revolu-
tions. Cut full size,
Booklet Free
VEEDER MFG. CO.
18 Sargeant St.
Hartford, Conn.
g‘uclometers, Odometers,

ters, Counters
and Iv‘me Castings

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with

‘and Turret lmthes, Plan-
Shavers,and Drill Presses.
(/mcmna.tl, O.

33“ iSt

MACHINERY . e
allow lower bids on jobs, and give
greater é}roﬂt on the work. Machines
sent on trial if desired. Catalog Free.
W. F & JOHN BARNES CO.
Established 1872,
1999 Rusy ST. RockFoRrD, ILL.

THE B. F. BARNES

14=~INCH DRILL,

is adapted for work from 1.16 inch tu
inch. A strong, substantial, well built
drill. Plain lever or power feed as desired.
We build a full line of Drills. Al sizes
furnished in Gangs. Also _have 9-inch,
and ll-inch Screw Cutting Lathes, and a
24x2-inch Wet Tool Grinder. Catalog S
onrequest.

B. F. BARNES COMPANY, Rockford, IlI.
Europe:m Branch, 149 Queen Victoria St., London, E.C.

Peninsular Marine Motors

Four-cycle spark ignition Automobile design, |
Are designed andbuilt for high speed and
steady all day running. They are
practically indestructible, every part is
interchangeable. Don’t fail toget our
catalogue before purchasing. 2 1-2 to
40 H. P. Prompt delivery guaranteed.

PENINSULAR MOTOR CO.
200 S. Front St., Grand Rapids, Mich.

Z

Lead-Colored & Slate Pencils, Rnbber Band s,
Erasers, Inks, Penholders, Rulers, Water
oiors, Improved Calculating ules.

Sendfor descriptive Circular S.
44-60 East 23d Street, New York, N. Y.
Grund Prlze, Highest Award, St. Loul 904

t 4

[
Manufactory Established 1761,

ELECTRONS AND THE ELECTRONIC
Theory arediscussed by STR OLIVER LODGE in SCIEN-"
TIFIC AMERICAN SUPPLEMENTS 1428, 1429, 1430, .
1431, 1432, 1433. 434, Price 10 cents each, by |
mail. Munn & Company, 361 Broadway, New York thy
and all newsdealers.

JAGER Marine
4-Cycle Engines

Skillfully designed and well
bwilt. Single lever control; com-
bining automatic carburettor
with spark advance. Develops
wide speed rariee and reliabllrty

ms under most trying conditions
jatl Sizes 3 t060 h. p. Send for catalog.

CHAS. ). JAGER CO.
281 Franklin, cor. Batterymarch St.,
Boston' Mass.

THE EUREKA CLiP

The most useful article ever invented
for the purpose. Indispensable to Law- ;
yers, Editors, Students, Bankers, [nsur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. Inboxes of 100 for 25c.
To be had of all bouksellers, stationers
and noiion dealers. or by mail on receipt
ofprice. Samplecard, by mail, free. Man-
ufactured by Conselidated Safety

in Co.. Box 121 Bloomﬁeld. N.d.

"PIPE CUTTING
AND THREADING MACHINE
For Either Hand or Power

This machine # the regular hand machme sup-
plied with a p base, pinien, uwnlzrslatl,
etc., and can e worked as an erdinary power
*machine or taken from its base for use asa
. handmachine. Iength of pipe upto 15in,

handle easily in small room. Dlustrated
I catalogue—price list free on application.

THE CURTIS & CURTIS CO.,

£ Ganlen 1. Hroszrort, {"m’w.
Naw Fors (Mice, 47 Dz2nlraf e

2 oN P78

MacHINE No. 5.
Range 2344in.R. H.

To Book Buyers

We have just issued a new
. 112-page catalogue of re-
| cently published Scientific
; and Mechanical Books,
which we will mail free to :
any address on application. = |

MUNN & COMPANY ‘

Publishers of SCIENTIFIC AMERICAN

| 361 Broadway, New York

. 844,024 : !

Car door, grain, J. 'Johnson .
Car grair door, E. Schreiber .. 844, 193'
Car haul C. W. Miller ...... .. 844, 164
Car hau, A. W. F. Steckel..... . 844291 1
Car, passenger, W. A. Jacobs 244,133
Car safety appliance, railway, J. T. An-

ATEW s evnevscnsnessnnseosocsnseansnnns 244,228
Car seat, J. A. Wolle ............. . 844,224|
Car wheel, pit, Fownes & Gardner 243,883 :
Cars, automatic air brake coupling for rail-

way, F. H. Rutherford ........ 843,701, 843,702
Carbonator, F. R. H. Thomas ............ 843,778
Carousel, ®. R. @lson ........ .. 843 908
Carpet stretcher, J. Driver .... .. 84 4107'
Carpet sweeper, H. W. Ru Ton.. . 843,770
Carrier. See Hay carrier, |
Casting machine, W. A. McAdams. .. 844,169
Catamenial sack, J. J. Shtuchka... .. 844,198
Cattle guard, S. C. Kettner ....... .. 843,762
Cement work, tool for, R. L. Sohn . .. 844,204
Chain casting mold, J. Traum ... .. 843,977
Chain, elevator, E. R. Purdy ... oo, 844,288
Chains, making unwelded, 8. von |

Ecseghy .oiviiniiiiiiiiiiiiiiiiiie 844,000
Chart for draftmg garments, R. H, Black-

4318 0 ¢ S P ve.. 843,862
Chemical receptacle, Weida & Hardy .. 844,070
Cherry sitoner, B. Mai ............. .. 843,955
Chimney, J. V. Boland .... .. 844,297
Chimney stack base, J. Herrin . 843,813
Cbuck, S. Davenport . . 843,666
Cbuck, Macleod & Rich . . 843,682
Chuck, drill, W. Borchert .... 244,091 .
Churn operating mechanism, W. L ersh.. 843 751.
Cigar ﬁller cutting machine, Bright & |

L N 843,927 ;
Clgarette shell, S. I. Prescott . 843,628
Cistern cover, G Ertel .......... .. 843,801
Clamp, L. P. Imboff ..... . 843,820
Clamp, R. Miller .....ceevveeeennnnsncnes 844,309
Cleaning appliance, household, Dunn &

0 2 T 243,590
Clock controlled by reversals of electric cur-

rent, M. Fischer .......cvivveieniinnnns 844,010
Clock for induction currents, electric sym-

pathetic or secondary, M. Fischer. 244,009
Clothes hanger, M. L. Scboonmaker.. 843,633 |
Clutch throwing mechanism, A. H. |

LEPS  tueeucrnivnnnnacacanaaatectasnannn 844,273
Coal bin, A. H. Koch .......... . 843,895
Coating gllded surfaces, composrtron of mat-

ter for, J. A. Henry .........cceeeves
Cock, gage, A. P. Prendergast
Coffee maker, A, E. White ........

Coffee separator, R. F. Cordero

Coil spring, J. B. Knudsen......

Coiling spindle, J. W. Sommer ........ ..

Coin counting machine, C. W. Johnson.... 244,308
Coin holding and delivering devme, J. W.

Meaker ........o.... . 244,282
Coin tray, J. W. Meake 844,283
Collapsible box or can, W. da 243,684
Collar and cuff, etc., foldmg machine, Clear-

water & Temple ...................... 844,001
Collar supporter, Gaston & Moore.. 843,885, 843,8%6¢
Coloring matter, azo, Kothe & @®@ssenbeck.. 843,756
Comb, A, Ehrlich ........ciiiiiiiiininnns 844,007
Comb fastener, J. L. Simpson.............. 244,199
Computing machine, etc., key releasing

mechanism for, D. W. Shiek .......... 243,835
Concrete building construction, A. S. Reavis,

843,768, 843,843
Concrete walls, making, J. L. Given ...... 843,937
Converter plant, H. Camp bell. 4a,58"
Conveyer, C. ®. Gustavsen 843,676
| Conveyer, pneumatic, C. L. Gr 243,806
Cooking utensil, A. H. Meyer 243,905
Cooler, L. H. Brinkman.................. 243,864
Cores, producing laminae for transformer,
3 | U 843,747
Corn husking machine, H. H. Bursell. . 843,866
Corn knife, W. C. Heimerdinger....... . 843,602
Cotter, T. F. McAndrews ........ . 844,170
Ootton chopper, W. M. Gibson . . 843,675
Cotton picker's vehicle, T. J. Merrltt . 844,031
Couch, convertible, A. Wheatley ..... 843,780
Cow tall holder, N. A. Angel ..... .. 843,657
Crane operating gearing, M. Troyer . 844,058
Crate tilting device, J. Sherrill........ 843,708
Cream separator, centrifugal w.

Broomall ....... .. 844,244
Crib, C. S. Bentley 844,233
Crusher. See Ice crusher,

Crushers and pulverizers, dumping cage for, |

M Williams ...oovvviiiiiin.nuun 843,729 !
Culinary system, chronometric, R. S. Wood- .

WALA, JLe evvervononssesncscnsnnsssnsns 844,074
Oultlvator, C P. Michaelsen ... .. 844,1€3°
Cultivator attachment, C. B. Clark . . 844,249
Cultivator, planter, and fertilizer

buter, combined, J. T. Wright 844,227
Cutter head, rotary, E. S. Shimer. .. 844197
Cutting board, H. Zimmerman...... .. 844,075
Cylinder wrench, C. 'Hara. . 843,693
ecoy, Ditto 243,688
Dental floss bolder, C. 244,181
Dental matrix, E. Armstrong 244,079
Desk, B. L. Umberger .......oc.eccveeuesn 843,719
Desk furniture, school, J. A. Wilkinson. 843,649
Detinning apparatus, M. Leitch .......... 243,616
Dish for holding oranges, etc, H. F.

Provandie ..........ciiiiiiiiiiaiaans 844,287
Display holder for cards or similar articles,

A. GIOUPE . ivvvvrnrvoncnrnsnsnanns 244,279
Display rack, E. B. Weston .............. 844,071
Display stand knockdown, P. R. Warren.... 844,066
Distilling wood, C. Hammatt .......... 843,699 .
Door and window locking device, J. Witt- .

MADN oo veevronnreenaocons PR . 843,730 °
Door check, screen, D. 244,078
Door holder, C. F. Ash ............. . 844,081
Door opening, closing, and locking de y ,

sliding, J. F. Connell ...........c.... 844,251 !
Door securer, C. Scheer ......... . 844,191 .
Draft equalizer, G. B. Elliott 843,737
Draft gear for agricultural machines, J.

TiLY  cevevinnnnnnininsenrnoeannnnaasi.. 844,214
Draftmg instrument, L. R. Loughborough.. 844,157
Drainage system clean out, Hoffman

HOOVEr  tvvviviiiiniienrnnesnnoannsnns 844,020
Drier, W. F. Hutcbinson . 843,608
Brier, R. F. Cordere ...................... 844,252
Dumb waiter releasing device, J. H. Miller. 843,618

bla,

Dust pan, E. R. Murray 844,168

Dye and making same,

mann & Stange ....e.iieiieiiiiiiaiea 843,208
Dye and making same, greenish blue, .

Loretan iueeieeciencenneiiiiernneieans 244,156
Egg testing machine, A. I. McTaggart.... 843,622

L. 243776
. 843,775
843,900

Electric furnace, E. R. Taylor
Electric heater, S. W. Taliaferro..
Electric light bulb, F. E. Lerberg
Electric machine, alternating. current dy-

namo, C. P. Steinmetz......ccceveeeus 843,774
Electric motor starting device, A. C . 843,753
Electric regulator, A. C. Larey 843,733
Electric switch, H. J. S. Lewis. . 843,901
Electric sthch J. C. Pmkerton 244,045
Electric switcb, multiple, H. J. S. Lewis.. 843,902
Electric timing device, H. H. MclIntire..... 843,621
Electrical conductors, connector or terminal

for, J. McLaughlin .........0covueuinnn 843,763
Electricity, neutralizing static, W. H. Chap

IOBIL  eveueoosesonsosnneessansnasnennssn 244,300
Electrocapxllary apparatns, Armstrong & Or- |

g ceeeeas 844,080
Eleetromagnet J E Washburn ........... 243,919
Elevator boot, UNID +veeeesascannonsnn 844,033
Elevator controlling apparatus, J. J. West-

DrooK tvuiirinnieniinniiotinscnneneenns 843,980
Embroidering machine, F. Gegauf ......... 844,015
Enameling or glazing metallic and other sur-

faces, Atkinson & Smit. 843,985
End cell switch, automatic, 244,090
Engine, C. H. Moore ............l. . 843,619
Engine cylinder, internal combustlou‘, i

Martin  ....iiiiiiiiiie ittt | 842 ,759
Engine house smoke jack, F. P. Gutelius.. 843, 941
Engine starting mechanism, explosive, P.

1 1 1 = Y 843,611
Envelop machine, J. A. Sherman .......... 843,707
Envelop machines, forming well and plunger

for, B. Pahlitzsch .................0.. 843,623
Eraser cleaning apparatus, blackboard, S.

B 71T 244,154
Excavating apparatus, L. A. Desy . 244,104
Eye exerciser, G. Bullock ......... 843,663
Eyeglass connection, S. N. Stone . 843,972
Faucet, Wares & Holman 244,065
Faucet, J. C. Wrigbt ... 244, 226
Feed bag, A. M. Scbappa.. . 843967

NES

WHY THE HAYNES IS FIRST

The Haynes factory was the first automobile
factory to be built in America (1893). ~

The Haynes was the first to adoptlow ten-
gion make-and-break ignition (1895),

The Haynes was the frstto use mekel
steel and aluminum alloy in a car.

The Haynes was the first to adopt
Side entrance bodies and large wheels,

The Haynes 1S first to adopt the
roller pinion and beveled sprocket
direct drive, making possible the com-
binationof shaft drive and high power.

The Haynes is first to establish a
reputation fer reliability,

The Model T Chassis on the car
shown herewith is the same chassis
that proved its merit in the Vanderbilt
Cup race,

The Haynes tsthe Highest Powered
Shaft Driven car built. The exclusive
Sprocket and Roller Pinion Drive
makes this possible,

The Haynes Standard 50 H. P. Touring Car for 1907, Model “T,’’ the
highest powered shaftdriven car built. Price, $3,500.00.

For full information and specifications. address Desk H 3.

HAYNES AUTOMOBILE CO., KOKOMO, IND.
Oldest Automobile Manufacturers in America. Members A. L. A. M.
NEW YORK, 1715 BROADWAY, CHICAGO, 1420 MICHIGAN AVENUE.

Woulda't You Like to Own This [6 Shot Repeating

Rifle? s775

Hopkins & Allen .22 Caliber Repeater

The squirrels and rabbits can’t get away from you when
you carry this rifle. If you miss one. the first time—you have 15
more shots coming almost before he can move.

It makes a ramble in the forest a pleasure—productive of full game
bags—and all the excitement of guick successful shots.

Description :  This is the finestand most reliable repeating rifle ever offered at the price. It shoots 22 long or
shortor 22longrifle cartridges— 16 shots for shorts and 12 for long or long rifle—and the ejector works like lightning.
You can deliver 12 or 16 shots (depending on the cartridge used) almost as quick as you can pull the trigger, THE
GAME SIMPLY CANNOT GET AWAY.

Quick take-down pattern—full length 38%% in.. length of barrel 20 in.—weight 5% Ibs. Has that excellent
military bolt action—the first ever put on an American sporting rifle. HAS THE BEST SAFETY DEVICE—A
SIMPLE TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISCHARGE. HAS THE ONLY EJECTING
DEVICE THAT WILL QUICKLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE.
HAS MORE UNIQUE, DESIRABLE FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has
beautifully polished walnut stock. military butt plate. every part drop forged—lock work made of spring steel. AN
EXCELLENT RIFLE FOR FIELD, FOREST OR GALLERY PRACTICE—SURE TO GIVE SURPRISING
PLEASURE TO ITS POSSESSOR.

PRICE—Safe delivery guaranteed—$7.75—IF YOUR OWN DEALER CANNOT SUPPLY YOU,

We pux,mh two delzzht ul slories— “Willian, Tell,” the experience of an expert with his firstJunior
e, cerich * ﬂi‘y Fw vfie.)” by the famous mar ksman, Capt. J ack O'Connell. WHICH WE WILL SEND
2 FREE. with owr illustrated catalegue of rifies, revolvers and shotguns.

§ HOPKINS & ALLEN ARMS CO., Dept. 138, Norwich, Conan., U. S. A.

London Office : 6 City Road. Finsbury Square, London, England,

The largest manufacturers ot High Grade Shot Guns, Rifles and
Revolvers in the World.

Bhowing Positlen
o Kjerier iu
Ejevling fhell

Do You Own An Automobile?

If you desire to keep in touch with motor topics, and gain many
practical hints of value in everyday automobile operation, you should
subscribe to THE MOTGR CAR. Itis puthhcd monthly ex-
clusively in the interests of people who ride for pleasure, and every
number is worth the yearly subscription price to any motor enthusiast.

THE

Subscription price $1.00 per year. Single copies 10c.
MOTOR CAR may be ordered through any news dealer.

SPECIAL OFFER.—Send us One Dollar now for a year’s
subscription and we will send you, free of charge, a gasoline tester
in a neat pocket case. Will tell you every time whether or not you
are getting the right kind of fuel.

Send us your subscription now—and subscribe for your
friends at the same time.

‘W. G. PIERSON PUBLISHING CO.
108 Fulton Street New York

The
Perfection
Power
Block
Machine

Makes Hollow Concrete Building Blocks. Perfect form,
, uniform size and quality. Concrete accurately meas-
- ured, mixed by power under pressure over 100 tons.
Full Details, List of Machines in Operation,

on Application.

THE PERFECTION BLOCK MACHINE CO.
321 Kasota Bld., niuueapo]is. ninn.

An Hhustrator, Designer, Me-
chanical, Architectural orSheet
DMetal Pattern Draftsman. Yeu
incur no obligatien by writing
now for full informatien abeut
the *“Acme Way” of teaching
by mail. ‘At it Zyevs ?  Stale
which course yeu prefer.

You can qualify at home in

retime te earn $25 a week,

Men kke McCutcheon, Briggs, Da-

“yor%mmun, Kemble and others rarn $5,000 and wpward 2 year.

ape the course to tneet your individual needs ; develep you

o de the original werk that enables artists to held high salaried

posihons 3 u'u"mtee proficieney to ‘earnest students zmd seeure
positions when compete nt.

THE ACME, Rchool of Drawing

A-478 Acme Building Kalamazoo, Mich.
Resident instructions if preferred

DYNAMO AND MOTOR LOMBINED_

Fully described and 1llustmted in SCIENTIFIC AMERI-
: CAN SUPPLEMENTS 844 and 865, The machines can
: be run either as dynamos or motors. Price 10 cents
* each, by mail. Munn &' Company, 361 Broadway, New

STEAM TURBINES — THEIR CON-
struction, Operation and Commercial Apphcatron
SCIENTIFIC AMERICAN bUPPLEMENTi 1306.
1308, 1422, 1400, 1447, 13 1372. The
articles have all been prepared by experts in steam
eugmeermg Price 10 cents each, by mail. Munn &
Co., 361 Broadway, New York City, and all newsdealers.

York City, and all newsdealers.
Gasoline

PaImer Casalin

Marlne & Stationary

Over 20 sizes. 136
to H. P. One,
two and four cylin-

Porox Ignitor Storage

Batteries

High-capacity! Light Weight!

The only American ignition ac-
cumulators put up in celtuloid jars.

Pt

They surpass in capaecity, light- -
ness, and durability e imported delr, T}VO and foug
Frenchcells. 1,50umilesona single | ¢yle. Jump an

snap spark. 25000
eng ines runmug.
Catalog FREE
PALNER BROS.
! Cos Cob, Conn.

charge with a 4-cylinder car. (]
g’!{a rurler ynove mileage on a charge
han any other make. Write for
circular and price list.
DMuller Porous Plate Aeccumulator Co.
205West 41st Street, New Yeork
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Saving
Energy

means much in these
strenuous days.
is why

That

Telephone

Service
is so helpful in bhoth
home and office.

NEW YORK TELEPHONE CO.
15 Dey Street.

New Portable Gasoline
Submerged
i P ropeller

? The Lightest,
Most Practical,
Most Powerful.

EASIEST APPLIED.

Sim ple.
Practical

Attached and Detached to
ANY BoAT in a Moment.

Can be raised and lowered
to run in shallow water.
PERFECTLY SAFE.
Entire Outfit is Out-
side of Boat.
INEXPENSIVE.

Inwoductory price to May 1.
$75 00.

SUBMERGED ELECTRIC MOTOR CO.
Menomonie, Wis.

I'ultl'lntﬂ
Applie
II‘;r

ELECTRICAL APPARATUS REPRE-
sented by Conventional Diagrams in Drawings.—Fifty
diagrams showing the usual method of illustrating elec-
trical apparatus in drawings. A labor saving paper.
Contained in SUPPLEMENT 1106. Price 10 cents.
For sale by Munn & Co, and all rewsdealers.

F you know the many good points of
l last year’s model, you’ll be all the
more interested in this handsome
car. It has greater simplicity, more
power, better material, and a finer ap.
pearance. Wider wheel base, longer
tread, one hand lever only, single nickel
chain, standard tires and the JEWEIL
2-cycle, single  cylinder engine, giving
full 8 H. P., with two speeds forward and
reverse—4 to 30 miles an hour on the
high gear.

Do you know all about the JEWEIL
motor? It’s the greatest talking point
any car ever possessed. For simplicity,
economy and thorough reliability it has
no equal to-day.

Write at once for full information.

THE FOREST CITY TNOTOR CAR CO.
202 Walnut St., Massillon, O.

Model

HaveOne Hand Con-
trol. The only autos
simple eneugh to be
handled by a single
hand. This preves
their great simplicity
Get our leaflets.

Aeyrud Street, Reading, Pa.

DURYEA POWER CO..

CRANK SHAITS

LARGEST MANUFACTURERS

Write for prices, also on all other
DROP FORGINGS

Detroit Forging Co., DETROIT, MICH., U S.A.

How to Construct
An Independent Interrupter

In SCIENTIFIC AMERICAN SUPPLEMENT. 1613,
A Frederick Collins describes fully and clearly with
the help of good drawings how an independent multiple
iml.ierrupter may be constructed for a large induction
coil.

Thig article should ke resd in connection with
Mr. Colling’ article in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1605, ¢ How to Construct a 100-Mile
Wireless Telegraph Outfit.”’

Bach Supplement costs 10 cents; 20 cents for the
two. Order irom your newsdealer or from

Scientific American
Feed regulater, G. Halliday ___ 1. 844,1_2_4_

Feed
Feed

water heater; M. K. Bewman

. 843,791
water heater, Kieley & Muell

- 844,02¢

Feed water regulater fer beilers, aute

J. E. Wallace .......cooceetienevnnnnns | 843,722
Feeder, weiler, J. F. Senter ............... 843,706
Feeding and watering device, poulny, A. A.

& G. F. Cenrdd ...............c...... 843,664
Feeding treugh, steck, 8. N. Beyd 843,792
Fence, Greene & Krepsky ......... 843,744
Fence pest making machine, G. Falk...... 844,306
Piber dishes, machine fer press ferming, F.

W. Waterman ..........cciiinniannna. 843,864
Filter, W. Bedge ............ .

Fmger shield, H. F. Huntley
IMire e\{tmgmshmg apparatus

Sandvess
Fire hese is

release,

whereby, H. J.
Fire pet, A. G. Cripps ...........
Firepreef chimney, Bauben & Ryan ........

Firepreefing textile materials,

S o ol TG & - o N0 008k . 844,042
Fish parachute, F. J. Hewald . 843,9
| Fishing fleat, W. S. Pettis, Jr. . 844,182
Fishing tackle, C. R. Willing 843,651
Fishing tackle, J. B. Harris .. 843,748
Fleer cevering, C. H. Bach ..... . 844,2
Fleer pelishing machine, P. Sass . 843,966
Fleering, Helt & -Smith .................. 843,817
Fleur purifier, aspirater, and Mleacher, S. 7

T. WilBon ......coivveivniiinnnn.. .. 843,783
Flue expander, J. F. Brown . 843,865
Flue step, W. Weller ..... . 843,855
Flushing device fer rag engi

PeFersen’ B B r el - lel. L olelexpsisle X - - 843 965
Frame. See Hat frame.
Frame joint, E. G. Budd ................ 844,245
I'ruit packm% device, dried, C. F. Fleming 844,275
Funnel, Pe Veaux .......ceeenennn 843,873
Furnace, A. Bergman ......... 843924
Furnace fer ebtaining zinc from zmc eres,

Pesgraz & Schmidt ................... 843,872
Furniture fastening device, ». W. Tewer... 843,717

Furniture leg fastening device, N. Andersen 843,656
ruse heusing, K. Wieser 84
Fuse, non-arcing muffled, F. B. Ceek......
Fuse er electric cut-eut, C. A. Steller, Jr..
Fuse, time, K. Wieser
Game beard, A. Beswell .
Gape werm extractor, J. S.
Garbage can, F. Pestheff
Garment fastener, W. A. Nickless
Garment hanger and leck, J. C. Epler.
Garter, G. H. Phelps
Garter, J. F. @ Brien
Garter er:the like clasp, C. E. Schaffner..
Gas wurner fer sad irens, R. Wuflli

Gas engine, vertical, W. ven ®@echelhaeuser 844,840

Gas frem crude eil, device' fer generating,

M. G. Norten .......ccvveveevrueenncenas 843,692
Gas generating apparatus, G. M., S. Tait.. 843,715
Gas generater, acetylene, E. M. Resen-

Bluth .. .. 844,047
Gas preducer, C. J. 843,787

843,669
.. 843,811
.. 843,637
. 843,617

Atk

Gas preducing apparatus, C. Ell
Gas retert, G. A. Heckert
Gate leck, cressing, W. C. Smith
Gate mechanism, A. E. Miller
Gear, frictien, W. J. Seitz.
Gear, reefing, B. C. Jenmngs 0
Gear, variakble speed, M. M. Srmth .
Gearing, changeable speed, E. A. Johnsto

Gearing, elastic, L. F. Pieter.............
Glass grinding, smeething, and pelishing

apparatus, plate, E. Bagnall, reissue.. 12,604
Glass plates, cerner clamp fer, L. Bartel-

SEONE. . ovogrofolere Xeke (e Iofs) - ToXR « (o] o FeNaTARe - 843,861
Glass press, E. C. Schrader ...... . 843,849
Glass, reller fer drawing sheets

Feourcault’ m.: .. . Frrnke - B oFe- ToioBrle « 844,115

Glass with or witheut an emwedded strength-
ening structure, apparatus fer making
sheet, A. J. Baldwin

Glassware, manufacturing, L. A. Fletcher..

Geld prespecting and mining device, R.

843,868
843,594

Hernbeck, et al ..........ovvuieunnnnn. 843,606
Geverner, Hill & Purcell 844,129
Geverner, Fraser & Nichels 843,803
Grader. L. W. Brephy ....... 843,662
Grain minder, G. L. Phelps .... . 843,626
Grain screen, Trace & Fifield 844,216
Grapple, E. Y. Meore .......... 844, 032
Grate, shaking, C. H. Langill 843 952
Grease cup, C. C. Martens ..... 843 833
Grinding machine, J. T. Wheatm b . 843,725
Grinding machine, E. A. Petersen ... .. 843,964
Gun, air, Blemen & Ewerlef ... 00 843,573
Gun, air, F. F. Bennett ........ .. 843,990
Gun, magazine, C. Hansen .. 844,017
Halter, cempeund twitch, C. McClinteck. . .. 843,689
Ham fer market, preparing, L. Burk.... 844,096
Handle attachment, L. Wejidkew........ 844,073

Handle fastening means, Stancil & Nunnelee 843,970

Harrew attachment, disk, W. Fetzer...... ,671
Harrew with tengue truck, disk, W. Fetzer. 843,672
Harvester guard, J. Pridmere. .. 43,629
Harvester, stripper, J. J. Charley 844,000
Hat brim curling machine, B. Cle 844,098
Hat crewn shaping apparatus, C.

StiemenER ey By e ) - i ik - 843,640

C. W. Stevens,
843, 638 843,839
844,268

Hat ferming machine,

Hat frame, M. W. Eiser
Hatch fastener, E. H. Frey
Hay carrier, C. B. Barker
Hay leader, E. A. Jehnsten..
Hay leader, C. J. Shaw
Headlight opmatmg mechanism, L. J. Mar-
tineau
Heat retaining er excluding receptacle,
L. Fate

Heater. See Electric heat
Heating and annealing fulnace,
werth
Heating systems, cembined steam and water
trap fer steam, T. F. Pexter
Heating systems receiver fer "vap
Breemell
Heel sweep brace, J. H.
Hemmer, E. Page
Hinge, C. 'J. Caley
Hinge, Weil & Gress
Hinge, deer, J. F. Brice .
Hitching post B. R. Leng .. .
Heisting jack, C. @. Brewster. . ..........
Helding and draining rack, M.:

G. Beds-

843,574

............ Inglam

(1 ve,
Heeok setting machme, A. R
Herse shee calk, R. N. Geedwin.
Herseshees, means fer fastening,

@' Brieny e SN e L

Hese ceupling fer train lines, air,

MceKinley ..oveveneiiienneeenionnenenns

Het water heater, R. H. Bradley
Ice crusher, ®. T. Larkin
Imitatien tree, E. A. Strauk
Indexes eor the like, bex fer card, J.

NOWOtNY ..veivveiennrnarennronernennas 844,039
Inductien ceil, C. L. Bepp ..... 844,240
Inductien meter, E. J. illis 843,981
Inhaler, Y. @. Caldwell ..... . 844,097
Innersele making machine, A. T . 843,975
Insulating material and manufacturing s e,

(e (7 TR, e Mg L 844,139
Insulating material and manufacturing the

same, G. Kelly ......c.ieevivnnencan. 844,140
Insulatmf saddle staple, W. T. H. Tayler,

................................ ! 843,916

Insulater, electric, F. A. Feigert ......... 843,739
Insulater fer leadmg in cables, etc., L.

Steinkerger ..........c.cviienn ceaenes 844,208

Insulater, third rail, R. N. Redmayne
Irening machine, G. F. Glazer
Jewelry helder, M. Jersemann
Jeinting er umting weeden parts J. A. Wil-

kinsen ........
Jeurnal wex, H. Be
Kettle, A. .G. Redweed

I\eyed instruments, apparatus

cally playing, F. Stene
Kitchen implement, J. F. Detse
Knee pretecter, F. W. @wens
Knes, Waddell & Tewer

Laweis, means for. helding and detaching

ribeen strip, Burr & Bavis.......... 843,579
Lace with metal, ceating, J. A. Baly...... 844,304
Ladder and scaffeld, cembined, M. Bauer.. 843,989
Lamp, C. B. Broughton .................. 43,928

Lamp bulb, incandescent gas, C. M. Lungren 843,903

MUNN & CO., 361 Broadway, New York

It will out-last your engine

Apple

Ignition
Dynamos

in-use to-day have given A 1 service for the last ten years.
This 1907 model is better than ever.

It retains many of the features of previous models which have proven so
successful and it also possesses many new and remarkable improvements.

A 200 R. P. M. reduction in running speed is alone evidence of surprising

advancement.

The Apple Ignition Dynamo can be used on any automobile, boat or

stationary gas engine as a storage battery
battery on the line’’

Every automobile,
manufacturer, jobber,
Free on request.

The Dayton Electrical
98 St. Clair Street,

Mfg.
Dayton,
We exhibit at the New York and Chicago Motor Boat Shows.

charger to complete the ‘‘Floating the

system, or as an automatic¢ sparker for
starting and running engines without batteries.

It will pay you to investigate an ignition system that
will do its work unfailingly as long as you run your engine.

Send for this bulletin today.

boat and stationary, gas engine
dealer and user ought to have it.

“The Dayton Electrical Mitg. Ca
®=" Dayton.Ohic ~=i>

[y — -

Company
Ohio.

s &*

.ﬁ'—\EFQMrw "OF’

CO . CHICAGO

are the standard
for Accuracy,
Design, Workmanship and Finish.

Send forFree Catalogue No. 17B, of up-to-date tools
for mechanics.

The L. S. Starrett Co.. Athol, Mass., U.S.A

HOW TO MAKE AN ELECTRICAL
Furnace for Amateur's Use.—The utilization of 110volt
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be made by any amateur who is versed in the
use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182. Price 10 centas.
For saleby MUNY & CO., 381 Broadway, New York City,
or by any bookseller or newsdealer. -

t’s a Finé Piece of Work

in itself. That’s the best reason why all
the work it touches has the stamp of
quality and perfection.

Goodell’s Hand Drill

has new 20th century features. Double
gesars. Two speeds. One chuck. Capacity
to 3§ inch. Send for catalogue.

GUODELL-PRATT COMPANY
Greenfierd, Mass.

Automatic Water Supply

Most economical, reltable and efficient,
1f you have running water the Niagara
engines will elevate 35 feet for
each foot-fall obtainable from
spring, Brook, or river. de-
livered to any distance.
Write for catalogue.

Niagara Hydraulic Engine Co. |
140 Nassau St., N. Y.

ELEQTRO MOTOR bIMPLE HOW TO
make.—By G. M. Hopkins. Description Ofa small elec-
tric motor devised and constructed with a view to assiste
ing amateurs to make a motor which might be driven
with advantage by a current derived froma battery, and
which would have sufficient power to operate a foot
lathe or any macliine requiring not over one man pow-
er. With I1 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be
had at this office and from all newsdealers.

The Kickdrive Circular Saw

1s a simple power for light work ot the
kinds most done by carpenters, cabinet, box,
pattern and picture-frame makers, and "wood
workers generally, besides engravers and
electrotypers. This Machine hasa stron
solidiron frame and steel shaft: is thorou h
well-built and suitable for various kinds 0
work, as ripping, cross-cutting, grosving,
ete. Can be eperated sitting orstanding.
also make all kinds of foot power devices.

MAYER RLOTKIN
210-213 Cunsul 8t., New York,
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Eiaséified Advertisements

Advertising in this columnis 50 cents a line.  No less
than four nor more than ten linés accepted. Count
seven words to theline._ All orders must be accom-
paniedtby & remittance, Farther information sent on
request. .

SALE AND EXCHANGE.

FOR SALE.—Road Leveler, Grader and Drag com-
Dined. Patented Nov. 20, 1406. Easily changed, cbeaply
made ill sell or on royalty. Chas. . Kauffman,
Route No. 5, Box 74, Bloomington, 11l

BUSINESS OPPORTUNITIES. -

PATENTS SOLD ON, COMMISSION,—If you wish
to buy or sell a patent write for particularstoE, L.
P.erliins, 72 Broad Street, Beston, Patent Sales Exclu-
gively. |

A FEW DOLLARS will start a prosperous mail order -
business. Ve furnish catalogues and everything neces-
sary. By our easymethod. failure impessible. Write to-
day. Milburn-Hicks Co., 718 Pontiac Building, Chicago.

HAND AND MACHINE WOOD TURNING OF
every description; job and contract work solicited.
Pigneer producers of Rustic Novelties. Established
1875. Barton & spooner, Cornwall-on-Hudson. N. Y. .

CAPITAL put in touch with profitable investment. .
Doubtful enterprises weeded out. Only the best offered,
Some fine advertising propositions. What do you want? |
Costs you nothing to say. Long, 633 Ellicett Sq., Buffalo. '

I

A BARGAIN to Manufacturing Co.—By manufactur- .
ing Gear Clipping Corn Harvester, Patent N 0.693,086 and
Husk Shredder, 0 Combined or separate. Get |
a half interest to make or buy all. Munn & Co.. Patent
Office Solicitors. A. W. Richards, Indianola, lowa. |

WANTED.—-PARTIES TO MANUKACTURE |
Churn on royalty. Made principally of wood. For
further particulars and full informalion,.address John
C. MeVey, 30.3 Indiana Avenue; Kansas City, Mo.

CHEAP 1CE.—Make your own ice. From_l pound to:
1,080 pounds of ice produced Aaily by the Howell sys-
tem. Address Howell iIce Makitg Company ,7 Coenties
Shp, New York City.

SEND SKETCH for estimate if you have anything
you want made on centract. Xperimental work.
Inventions developed. Metal patterns a specialty. .
Osborne Manufacturiug Co., Erie, Pa.

WE ARE LN POSITION to secure capital, special or
active partners fuor good, sound business propositions;
we have several clients on hand who will consider busi-
ness openings that will stand thorough investigation. |
Sam’l T. Bondhus & Co., 97-99 Nassau St.

FINANCING AN ENTERPRISE—Practical 500-page
book, by Francis Cooper. telling how money is secured
tor enterprises. The only successtul work on promo-
tion. Endorsed by business men all over tbe country.
Two volumes, buckram binding, prepaid, $4.00. Pam-

hlet and list of business books free. Ronald Press,

ooms 30-32, 229 Broadway, New York.

FOR SALE.-Portable Compressed Air House Clean-
ing Wagons and Machinery sold to responsible parties
to operate in cities of from. five thousand inhabitants
upwards. Each Portable Cleaning Plant has an earning
capacity of from $50.00 to $70.00 per day, at a cost of
about $8.00 per day. Capital rcquired from $2,000.00 ug-
wards. Stationary Residential Plants also from $450.00
upwards. Over Y0 companies operating our system. We
are the pioneers in the busiriess, and will prosecute all
infringers. - State references. Address General Com-
Eres_sea}uAir House Cleaning Co., 4453 Olive Street, St.
ouis, Mo.

i

I

1 SELLL PATENTS.—Tobuy orhaving one tosell,write |
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. ;

HELP WANTED.

GOOD OPENING for young technical graduates eager
to gain practical esiperience; salaries, $700-§1.000 to
start ; write us to-day. Hapgoods, 305 Broadway, N. Y.

MEN $30-$100 WEEKLY.—Learn Hairdressing, Mani-
curing, Cairgpody, Massage, Beautifyinq,’which pays
ten times better than any other calling. Personal and
Mail Courses. Prof. Rohrer’s Institute, 147W.23d St.,N.Y.

TYPEWRITERS.

1

WELLINGTON Typewriter! Durable, strong, speedy. l
Allreliable features of standard machine. Permanent [
alignment ang simplicity elimmating repairs. Workal- :
waysinsight. $6). WilliamsMfg. Co., 335 B’dway, N. Y. !

TYPEWRITERS, OUR OQWN MANUFACTURE, .
fully guaranteed, $10 to $50. Specla) terms if yQu men- |
tion SCTENTIFIC AMERICAN. American Typewriter Co., |
261 Broadway. New York.

CLEARANCE SALE—Remingtons, Densmoreg, Jew-
etts, Blickensderfers, Williams, $12.50; Postals, Ham-
monds, $10; Underwoods, Olivers, $35. Orders filled or
money back. Standard Typewriter Excb., Suite 45,
231 Broadway, N. Y.

TYPEWRITERS. — CaliEragh, $5. Hammond, $10.
Remington, $12. Remington two-cOlor ribbon attacb-
ment, $18. Send for eatalogue. 'Lypewriter Co.. Bept.
L;43 W. 125th Street, New York City.

SPECIAL BARGAINS.—Remngton No. 2, writing two*
colors; Densmore, Hammond, ¥ranklin $15 each, shipped
p[‘lV]lege of examination. Write for complete Cilulage
\“ F\” Kagle Typewriter Co., Su te 11, 27 Brondwuy, N.Y

PATENTS FOR SALE.

OFFERS are invited for purchase of four United
States Patents covering Incandescent Gasolme Lamps;
"’he Lamp is a'great successin Britain as manufactured
by Petrolite; Ltd., 106 York Road. Lambeth, London.
‘Ihe Lamp 18 safe (liquid being contained in absorbent
block), clean and cconomical, with brilliant light. No
smoke, no smell, no cleaning. Inquiries to Gutbrie &
Cairns, 4a St. Andrew Square, Edinburgh, Scotland.

FOR SALE.—U. 8 patent No. 840.263. Patented Jan. |
uary1,1907. New improved carpenter tools. i hea: to |
manufacmye, crsy to sell.  Address -Bruno Stoll, Gur-
dena, Bottineau 1ix., N. D.

LATELY PATENTED everlastinz combination door
lock without key,840.666. Can be adjusted on any door.
For sale. Would consider royalt.y. John Sliga, 1028 St.
Clair Ave., Cleveland, Obio.

FOR SALE.--A patent—Simple device for converting
any coffee pot or vessel into an ideal lfrench coffee ,
pot. For particulars address R. L. Griffiss, Mills Build- :
ing, New York City.

F'OR SALE.—U. S. palent ongomething new in pulley
blocks. Noiseless. =wif-lubrieating, Strongest. Can
be ‘manufactured at small cost. For cuts and copy
(6f patent address KFrank P. Whiteside, Youngstown,

hio.

FOR SAT.E—Patent for Door Latch and Lock. En-
tirely new principle of construction and operation.
Will revolutionize lock business. Seedescription, this
paper January 5. Peter Ebbeson. St. Paul, Neb.

STAMPS AND COINS.

1,000 FINEST QUALITY STAMP HINGES and price-
list free. 1,000 al: different stamps mounted and arrang-
ed bycountries, $3. 100 different U. 8. stamps, 1851-1900
for 2c. Metropolitan Stamp Co., 81 Nassau St., N. Y.

EYE-GLASS SPECIALTIES.

ABSOLUTE COMFORT AND ASSURANCE OF
SAFETY means wearing the 12 Kt., Gold-filled, Patent
Slip-not Eye-glasses. $1.50. Hold tight and feel light.
M. Singer, Manufacturing Optician, 116 Fulton St., N. Y.

FOR THE HAIR.

OUR VACUUM CAP when used a few minutes each ;
day draws tbe blood to the scalp. causing free and nor-
mal circulation, which stimulates the hair to a new,
healthy gro4tb. Sent ontrial under ruarantee. Write
for free particulars Tbe Modern Vacuum Cap Co., 617
Barelay Block, Denver. Col.

p——— - - - - ——— -— — - R — e —_— — — - —— —
. Metal expanding machine, H. E. White 843,728
FAZC\TORY AND MILL SUPPLIES Metal structure, expanded, A. P. White 843,726
FACTORIES. CUT DOWN VOUR INSURANCE by | Metallurgical precess, E. R. Tayler. 843,777
ts THIS the 1etter
()
of YOUR iine?

utting ‘in.a Caldwell Tank and 'l'ower for fire tec-
ion.” Unce up, no further expense. Endorsed by all
insurance companies, - References in every section.
Arkay Stave Co., of Columbus, Miss,, says: * Saves us
$20. a month,” Illustrated Catalogue and Price List
free. W.'E.Caldwell Co., Station DD, Louaisville, Ky.

WANTED—MISCELLANEOUS.

Wanted, F'latitiain “erans we pay $1.50 per dwt. for clean
PLATINUM SCRAPS.

nd by Registered Mail for Safety.

Refinery, 239 Taylor Ave.; Newport, Ky.

X Se:
National

GAS-LIGHTING APPLIANCES.

THE ** 12 C-WAY ™ of lighting gas! Lights Wels-
bachy with, electricity from button on wall! Easily
installed, everlasting. "Ask your gas company or write
Pnematic Gas Lighting Comipany, 150 Nassau St., N. Y.

MACHINERY FOR SALE. .

REMOVED to larger quarters, we offer our large
stock of new and second-band machinery; also boilers,
engines, dynamos, motors, materials and supplies.
Liberty Machinery Mart, 153 West Street, New York. 1

BOOKS AND MAGAZINES. |

DEEP BREATHING—How, When and Where. A 64-
page illustrated book on this vital subject on receipt of .
10 cents. Address P.von Boeckmann, R.S. 750, Bristol
Building. 500 Fifth Avenue, New Yerk. :

THE POCKET LAWYER.—A handy. practical re- |
ference book containing all needed information on legal *

, subjects, Banking. Laber Legiglation, Etc. Pricel0cts . Ores, treatment ef sulfid, Baker & Smith

Postage prepaid. Landsberg Bros., 96 Fulton St.,, N. Y

SOUVENIR POST CARDS. '

LIFE-MOTION POST CARDS.—New York's latest
fad. Application of a ligbt produces moving picture
effect. An evening’sfun can be provided with aset of
these cards. Special Offer—Set of 9 assorted subjects,
postpaid, 50c. EagleCard Co., 2 Park Place, N. Y.

1,000 PO%TACARDS 86: 500-$( ; made toorderfromany
Photo or Print with your imyrirt on each as publisher.
Workmanship guaranteed. (inos delivered within 10
days. Rich Photo Process Co., Dept. F,28 E. 23d St., N.Y. :

PHOTOGRAPHY.
W E PHOTOG RAPH any thing, any where, any time,
Building, Paintinga Plans, Models, Machinery, E%L;tteg.

ete. Illustrations for Advertisers. The General Photo-
grapmngCo., 1215 B'way, Daly’s Theatre Bldg., N.Y. City

AUTOS.

UNDERSTAND YOUR AUTOMOBILE! The Motor
Car Moael tells all about construction, mechanism and
Jocation of every part. Strongly bound in Cardboard,
9)4 x 13%, Colored Plates, Condensged Text, giving_com-
prehensive idea of workings. $L57 postpaid. Whit-
taker, 12 Bible House, New York.

ASTRONOMY.

STARS AND PLANETS—learn to know them at a
glance! Astronomy in simplest and most fasemating
form. The .R'evolvm%1 Planisphere she ws clearly prin-
cipal stars visible any hour in year, Himple, bandy, re-
liable. Only_83c. ' Whittaker, Putliz er, 123 fiitlle
House, New York.

SCHOOLS AND COLLEGES.

GEO. H.‘V‘VILSON,the World’s Champien, has written
abooklet, ** Vaudeville. Stage Dancing and Entertain-
ing.” 1t is absolutely free and very interesting. Just
address Wilson's Vaudeville School. 263 W. 42d St., N. Y. |

PATENT Laws and Office Practice.—1'horoughly pric-
tical course by mail for attorneys and inventors, Kru:
specimen pagesand information. Cor. School of Patent
law, Dept. A, 1853 Mintwood Plage, Washington, A. C.

ALCOHOL MANUFACTURING.

EXPERT ADVICE in the manufacturing of alcohol
and compressed yeact. Analysis of al raw materials .
aud by-products. H. H. Freund, T'echnical kermenta-
tion Chemist, 145 East 23d St., New York.

|

COINS, MEDALS, CURIOSITIES.

FROM ALL AGES AND COUNTRIES. — Largest
stock in America.- - $1.50 to $10 paid for gold dollars.’
Illustrated premium catalugue. 10 cents. New York
Coin and Stamp Co., 851 Brnadwiy, New York.

Lamp cluster fixture, electric, §. R. Fralick 844,276 |

Lamp shade, F. Thiedig ........ 43,974 |
Lamp sockets, macbine fer ma 1s |

for electric, J. BecK .ovevvevennunannn. 843,789“
Lamps; .illuminant fer incandescent electric,

0. . Thewless ............co.cuvuunn 844,213
Lamps, machine fer making stems ef incan- |

descent, Hewell & Burrews ............ 843,750
Lamps, etc,, secket seal fer electric, L. |
‘ T. Hatfield .............. .. ......... 844,126
Latch, gate, J.-Crawford ...... ........... 843,870 '
Lathes, ‘cylinder grinding attachment fer,

G.- P. Derris ............... e 844,265
Leather splitting machine, . 844,128 :
Letter felding device, J. Baum .......... 243,571
Leuce derivatives ef gallecyanins and are- |

matic amins and making same, H. i

LOLEEAN .vvvnnnnensnnnnenreonnennnnns 844,155 |
Leveling and scraping machine, M. P. Zin- i

cderf ....... 843,784
Lifter, J . 844,239.
Lime and cement |

cining, C. Ellis 843,878
Lime spreader. J. H. & D. E. Kefauver..... 843,680 .
Lineleum and carpet stretcher, Giddings
. & Emerick ......coviiiiiiiiiennninnnns 843,743
Liquid receptacle, E. Newbegin ............ 844,087
Leck. See Gate leck. ’
Leck, N. B. Hurd 843,607 -

Leck, W. F. Clay ...
Lock, ®. Katzenberger

Lecemetive ash pan, Eckenrede & Baldwin. 844,267
Lecemetive, electric, F. Batchelder, 843,788
Locemetive reel, mine, C. O. Palmer 3,6

843,
. 843,912

.. 843,884
. 844,211

Leem shuttle, F. H. Stetsen ....
Leems, selvage ferming attachment

Garisie
Lubricater, F. G. Tees ...

Lubricater, L. Kaczander .. 844,281
Mail bex, residence, W. H. Granger.. . 843,806
' Mail delivery apparatus, J. R. Harris...... 844,125
Mangles, feeding attachment fer, Slack &

Riley ... i 843,709
Map case, W. McMaster .............o..... 843,837 '
Marble pelishing macbine, J. R. Peirce.... 843,624 :
Marl, making carbid, utilizing, H. L. Har- !

tenstein ............ O, 844,018
Massaging apparatus, E. M. Funk . 843,674
Match bex, E. A. Gerken.. 844,119
Match safe, M. E. Mitchell ... 843,685
Matrix making, means te pe

and blecks, F. H. Brewn, et al....... 843,578
Matrix making plate and bleck attached,

F. H. Brown, et al.................... 843.577
Maul, pest, E. Simmens .................. 843,636 .
Measure and register, beer, W. H. Miner.. 843,957J
Meat chepping machine, E. Lace.......... 843,898
Meat cutter, J. & K. Peskeell............ 843.696
Mechanical mevement, J. D. A. Jehnson.... 843,823
Mechanical mevement, W. H. Vess ........ 843,917
Metal and cencrete structure, H. Mann- i

bardt ......... . 843,683

T
r

fer treating heated, J.

Metal, cylinde
W. Moshie 844,285 |

Schafer .......... S S ON 843,632
Pipe jeint, Haller & Machell
Planer, C. Heegheuse ........
Planimeter, E. M. Sceville ............... 44,195
Planter, cern and cetten, A. J. H. Reid.. 843,699
Planter marker, cern, A. E. Starrett...... 44,2
Plew, 3 0Y=) 843,993, 843,994
Plow, N. O. Flint ........... [ 44,11
Plow attachment, E. B. Barrows ... 844,084
Plug, attachment, J. G. Petersen .. . 844,044
Pneumatic carrier, M. B. Riffo ... 843,769
Peles, shee fer weeden, C. O. Mulle 3,7
Pest. See Hitching pest.
Pest anchering device, P. T. Bailey........ 844,231
Pest cards and the like, cein freed appa-

ratus for picture, S. Wistoft . ... 843,859
Pest hole digger, W, B. Nichelson ... 843,765
Post hole digger, J. S, Durning ...... ... 843,800
Pota te digger, sulky, I. A. Dodge .... ... 844,106
Pewer brake, L. Pfingst ........... .. 843,625
Power transmissien, M. Meskewitz ....... 844,165
Pewer transmissien a pmratus, hydraulic, |

G. L. M, Derwald ........ccocuevinnnn 843.874
Pewer transmission gear, J. H. Morrison.. 843,687
Preserving jar, . A, SteniUS..........0..0 & 1
. Printer’s border, W. D. Palmer. o 843, TE
Printer’s heek, T. Wensel ..... . 3

 Railway signal system,

Milk pewder, manufacture of, A. Glas
Milking machine, apparatus fer operating,

B. & F. Ljungstrom 3,757 |
Mill, J. Dain, Jr. .. .. 844,303 ¢
Meld, G. H. Terry ... 843,716 -
Meld, H. Besser ... 34, 844,236
Meld, J. V. Beland ..........cooiiievennns 44,29
Melding machine, H. Besser...... 844,235, 844,237
Motion to sieve bexes and other bedies,

means fer imparting gyratory, E. R. !

Draver ..iiiiiiiieriieriiieraeanannans 844,005
Moetors, arrangement fer regulatien ef speed

of cempensated single phase, Arneld &

La Ceur ool 843,731

. Jasper .

Mower, lawn, J.

Mower, lawn, W. W. McCarty

Music cabinet, sheet, O. S

Musical instrument, mechanical,
many

Musical

. Stewa
I M
"""""" autematic, |

843,755

........ 843,851
. 843,620
«oe 844,110
.. 843,850
.. 844,059

instrument

. Klugh

Musical ingtruments,
E. D. §

Neckband stretcher, J. Fischer
Nest, P. E. Smidesang
Newspaper receptacle, M. D. Turtelet.

Nippers, W. 4. Jenkins . N 844,134
Nezzle, I. Heever 843,945
Nut and pipe wrench, H. 843,969

Nut lock, A. E. Ogden . 843,840

Nut lecking’ washer, R. A. Schindler ...... 843,704
Nuts, dies and punches fer making hexa-

genal, G. Dunham .......c000uususoun 843,875
Oil extracting dpparatus, cotten, R.

Weedward, Jr. ...... et eiereereeeaae 843,984
Oil frem eleagineus seeds, extracting, R.

S. Weodward, Jr. ...vvvviernneenennnns 843,983
Oiler, wagen, H. Leidy .... 844,149
Optical instrument, J. J. Fric ......... .. 844,012

.. 843,986
Outlet bexes, plaster helder for, A. McMur-

trie oviienenennnnnnnns .. 843,962
Overalls, Eckel & Teg 843,876
Packing, C. Restein 843,

Pail suppert, A. W. I.VIéInt

Paper and textile geods, rell

E. A, Rusden .........ceoveiiennnnnn.
Paper bex machine, Rewell & Little . . 844,190
Paper hanger’s trestle, J. R. Kingsley. 844,143
Paper package, teilet, A. H. Scett ... 843,771
Paper tray, F. B. Davidson .............. 843,933
Patterns on ﬁattern plates, apparatus for

lecating, H. R. Frisbie ..... ereeseness 844,117
Pen retainer, feuntain, L. D. Van Valken-

ULE o vnssosassocnsosnsanssensnsnsnsns 844,061
Penholder, J. Plach .....co0vvevenens 843,767

W. E. Cary
J.

. 844,2m1

kind H11,105
Piane flange attaching bar, F. G. Billings.. =340
Piano seat or bench, adjustable, P.

(0] -1 S SLi054
Piano teuch regulater, Wallace & Jenes... 1,721
Picture hanger, T. Hall ....oovvennnnnn. 843,042
Picture transmitting mechanism, tele:

graphic, E. & M. Belin ........ P 844,08¢
Pigg’ feet drier and singeing even, H.

L0e8CheT ot ttieeiveiiieiaeaaeaeenann 844,163
Pin retaining device, R. Fischer .......... 844,274
Pipe ceupling, autematic train, F. H. Ruth-

erford
Pipe ceuplings, c ing rin;
Pipe hanger, A. McMurtrie
Pipe hanger, adjustable and elastic,

Printing in several celers,
chinery for, E. Lambert

@

. : 843.829

Printing machine, label, E. Z. 3 .eee 844,055
Printing machines, feed device fer sheet 1
metal, A. J. Ford ....o.vevveuninnenens 844,113
Printing, phetemechanical, J. W. Ippers.. 843,947
Printing presses, automatic sheet gage fer,

C. Merrisen ....... 0000 PP .. 843,688

Printing surfaces, apparatus for preducing,
ertens ...i...iiiiiiiiiiiiee e 4,162
Prejectile and fuse plug therefe |

& H. L. Cowdrey ....ceeeeeveeonsnsns 843,665
Pulley bleck., E. K. Weelfiy 843,982
Pump, eil, G. T. Fergusen . 844,208
Pumps, seat fer puppet er

L. M. Gerwe ..... 843,597
Punch, autematic prick, ... 843,655
Punching machine, W. F. Lautenschlager. 843,899
Puzzle, F. Ringl ..... e e e 844,189
Puzzle, W. J. Bycraft 5
Rack, I. B. Webb .....

Rail chair, J. H. Snell ,05
Rail chec¢k, adjustable guard, G. M. Ervin. 843,880
Rail _ fasterer, adjustable guard, C. C.

OIS v veiivennneneenronneoneononnons 843,897 i
Rail {astener, adjustable guard, F. Glenten, !

Jre te it i i ittt e ,939
Rail jeivt, J. A. J. Vance.. ,853 |
Rail jeint, Irwin & Strawn :
Rall Jcints, seating #trip f 7
Railway buffer, Tinss ..

Ra’ilway freg, J. E. Graham, reissi 12,605
Railway gate fer grade cressings, c,

C. E. Mendenhall ........ceeeeveeennnn 844,284 |
Railway rail jeint, J. C. Wallace . 843,918
Railway rail stay, H. H. Spenenburg.... 843,710 ;
Railway rails, anticreeper and brace f

E. L. Knight ....cooiiiiiiiiiiiiiiinnn., 844,145
Railway screw spikes, .

Stucki  .oiiiiiiiii i i e 843,713

A. L. Ruthven.... 843,703 -
Railway sleepers, machine fer cutting rail

geats in, A. Cellet
Railway splice, J. S. Beck .
Railway switch, C. D. Fuller .

Railway switch, G. E. Stewar

Railway system, single track, P.

Razor, safety, F. H. Arneld .............
Reciprocating engine, W. Mauss oo
Reeling and unreeling attachment, A.

Determann ..............coiiveiennnnns 844,260
Refining engine, 8. R. Wagg ....... Ceenaes 844,063
Refrigerating apparatus, J. H Helm-

Ereen ......e..... PR 843,894
Refrigerater, C. Dukelew, et al.. . 843,668 |
Refrigerater, F. C. Tretter .. 843,978
Refuse burner, C. D, Stevens . .. 843,971
Rein helding attachment fer h .

Hayner ......oeeeiiiiiiiniininnennnnnnnn 843,600
Rbeestat, starting, L. 8. Cbapman........ 843,735
Ring and reller and like mill, E. Barthel-

IOESE oo vvrveerinnninneanneenannnnaanns

Ring meld, F. C. Widmann..
Reasting furnace, F. Klepetke
Reck drill feeding mechanism,

T. Turner.. 8453,7!8

Roll manufacturing meld, C. Jehns........ 843,679
Rolling, expanding, and beading beiler tubes

in ene eperatien, teel and helder fer,

Tedd & Shupert ..........ceiviuennn.. 844,215
Reof structure, H. Thaden ............ .. 844,212
Reefs, walls, and buildings, metallic cover-

ing fer, S. Tayler ..... . 844,056
Rotary engine, A. Bretscher . 844,094
Sash construction, E. L. Charroin ......... 844,301
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Accountants
Advertisement Writers
Architects

Artists

All Pencil Users

No matter what you do, there's
a right Lead Pencil for your work.

Dixon’s Pencil Gnide describes it by
name and number s0 you can get it
anywhere. TheGuideisalphabetically
indexed bywocations. Find your page
and your pencil is before you. The
book is free.
If your dealer doesn’tkeep Dixon’s Pencils, send
16 cents for samples, worth double the money.

Deer. W Josern Dixon Crucisee Co., JERsev City, N. J.

CANVAS BOATS
Lighter, more durable than wood. Serviceable insalt water.
Puncture-proof ; non sinkable; can’t tip over. A revelation in
boat construction. Can be carried by hand, or checked as bag-
gage. When not in use, foldup intea pac‘k e. Send rc. for
Catalog, 108 Engravings. KlN(g FOLIIN.Q%.AT €0., 683
‘West North Street, Kalamazoo, Mich.

“MOTOR BOATS

Safe, Staunch, Speedy. Inexpensive—Sold
Direct. Nomiddleman’sprofits; Boatsfrom
18 to 40 feet, with latest equipment, Cata-
logue and full details ot reguest, -

. F. P. NEUMEISTER
220 North Water st., Rockford, IH,

_____ RS

i customer.

at is euraimard §
P our record.  Per-

. fection Marine M-

Complete: 1 tors are designed |

right, built rizht, finished right. I'ully gruaran- §
teed and the jzuarantee backed up by liberal
treatment and a factory with 15 years record
for finest machine work. Latalogs on request
tion Motor Co., 1310 2d Av., Detroit, Mich.

3 H.

THE NORWALK
BRASS CO.

For All Purposes
NORWALK, CONN.

"2 Motorcycle

atsmall cost by attaching
the self=starting Erie
2 HoPo Power Outfit.
% 'hiz includes all parts.

i Anyone can easily make a
! lm\\'c:l'l ul motoreyels,

=pend 2-30 miles an hour.
2«3 H.P. Moto cvcles.
Send stamp for catalog
& Luke, Hammondsport, N. Y.

Convert
Your

Bicycle

L

MOTORCYCLE EQUIPMENT (O0,.

> 4 We have the largest line of New
and used Metor Cycles, Parts and
Supphes in the country, at the
lowest prices. Every machine
guaranteed. We are the largest
aud only exclusive Motercycle
House in the world. Send for our
1807 Catalog. Repaiis a specialty.

HARRY R. GEER CO.,

1015 Pine 5t., 8t. Louis, Ma

= 4| A Motor-Cycle or Launch
. At Small Cost by using one of
®ur Motors. A Complete Line
of Finished Motors and Rough
il Castings for
BICYCLE, AUTOMOBILE,
MARINE OR STATIONARY.
Send stamp for catalogue,

_'_.';T:

o

- MFH. CO., 2941 W. Girard Ave., Phila., Pa,

AUTOMOBILES

BOUGHT, SOLD AND EXCHANGED
Thelargest dealers and brokers in New and
Second-hand Automobiles in the world. Send
for complete bargain sheet No. 129.
TIMES SQUARE AVTOMOBILE CO.
217 West 48th Street, New York City

4 Success”” Autombile, $250

Practical, durable, economical and
safe. A light, strong,
steel-tired Auto - buegy.
Suitable for city or
country use, Speed
from 4 to 20 miles an
hour. Our 1307 Model
has an extra powerful
engine, patent ball-
bearing wheels; price,
- $275. Also 10 h. p. $400,

tires $25 extra. Write for descriptive literature,
$éSuccess’® Auto-Buggy Mrg. Co., St.Louis, Me,

absolutely




eoMe 7 [ )
FERRUARY 23, 1007, Scientific American 179
Scenery, theatrical, L. J. Carter .......... 843,583
Schelar’s cempanien, A. Fester ............ 844,114
Screen. See Grain screen. '
SORE I HH“A I Screen, C. R. Allen ..........cc.ovvuneviann 843,785

To prove the Efficiency of

Hydrozone

to Sorc Throat Sufferers, I will send
One 25 Cent Bottle Free
to anyone mentioning this paper
and sending 10 cents to pay postage
and packin Hydrozone is a harm-
less germicide, indorsed and success-
fully used by leading physicians. Not
genuine without my signature on

label. Ask for Booklet on Treatment
of Diseases. Sold by Leading Drug-
gists.

Dept. U, 63 Prince Street, New York _

Auto-Marine Engine

The one marine gasoline engine f perfect
rehablhty Made from blue pl‘mt to finished
engine bythe most skilled organization in the
business. One, ¢two and three cylmders—l%
to 25-H.P. The imme-
diately get-at-able, easily
understood, easily managed,
absolutely relxable engine.
Every wearing part adjust-
g able. Cylinders taken off
without disturbing pipes,
bearings, crank shaft,
or base. No visible
water pipes, no grease
cups, no leaky bear-
ings. A strong, de-
pendable engine in
every detail. Equip-
ped for salt water.
Send 10 cents for our
complete Treatise on Marine Gasoline Engines
or write for free catalog, which fully'and plainly
describes the construction of the perfect en-
gine. Send to-day.

e [FRRO6 Machine & Foundry Co.
75 Wade Building, Cleveland, Ohie

Large Stock carried in Eastern Branch
%9 Cortlandt strects, NEW YORK ©ITY

Our patterns or materials cost yow only half,
the price asked by others,

=""||lllﬂu.llll lllllllllll

vy,
VAT

BUILD YOUR OWN BOAT

W arethe largest Loilders of‘pleasure boatsinthe world. We
#sell you full size working pasterns, knock-down frames and
* materials from bone-dry stoek, at half the price asked by
ethers. e use these patterns andstockevery day in building
ou regular boats, You are not buying theories. Catalog free.
" DETROIT BOAT CO., No. 27 Rellevue Ave., Detroit, Mich.

rfn‘

Ll
Ifl-'l"'fmrj,,..

The Strelinger

Noted for Reliability, Durability, Economy
" . and Power,

Mechanical or Jump Sparg
Ignition.

If you are contemplating the
‘purchase of a Marine Gasoline
Exzine, our general reduction
in prices for 1907 will interest
you. Catalog and Prices on
application.

The STRELINGER MARINE
ENGINE CO.
48 Fort Street E.

Detroit, Mich.
1 te 4 Cylinder,

B3t0d

49

GASOLINE MOTORS

Reliable, Reversible, Two Cycle.
Two and Three Port.
Guaranteed for oneyear.
Simple and easy to operate.

]Our Catalog A3 i worth your having.

UNITED MFG. CO.», - = Detroits Mich.

‘Packard Enameled Ignition Cable

Why not eliminate thifg tantalizing uneertainly of
your ignition system by using a tested and guaranteed
article that has so gloriously stood the test of time?

THE PACKARD ELECTRIC CO Warren, Ohio

A Home-lade 100-Mile
Wireless Telegraph Set

Read SCIENTIFIC AMERICAN SUPPLEMENT 1605for a
thorough, clear description, by A. Frederick Collins, of
the construction of a 10-mile wireless telegraph outfit.
Numerous, adequate diagrams accompany tae text.
Price 10cents by mail. Order from your news#dealer or

om

MUNN & CO., 361 Broadway, New York

Seal press, cerding and wiring, E. J. Brooks 844 095
Sealing clesure fer vessels, G. T. Reed. 843, 845
Sedaling jars and the like, ring fer, W.

NNt CLPFEE - - eleieiels bl T SEPY Eervyei e 843,740
Sectienal beiler

KUCCHENINNE . . « SEFL- LT« « Moelolels o + o o 1T 843,612
Sewing machine H.

Nederman ........c.eeeeeeeneneennenanas 843,838
Sewing machine,

DL 023 3 6 1)< 843,760
Sewing machine eperating device, hand, M.

. Rapier (..o i 844,187
Sewing shee soles te uppers, J. A. Rheult,

D =Y 1] 1 - S 12,607
Shade and curtain fixture, cemmined, S. R.

Auker . Mol .. 8. oo RS B 843,658
Shaft suppert, vehicle, H. S. Elliett....... 844,269
Shafting, clamp cellar fer, S. T. Murchie.. 843,906
Shears er the like, F'. D. Davies........... 843,667
Sheave bleck, E.”Ludferd ................. 844,159
Sheet metal slip cever can fer lard and

ether articles, J. Dister ............... 843,799
Sheet metal slip cever can fer lard and

ether materials, J. Dister
Sheets er units, apparatus fer cutting.
ing, and interfelding, S. Wheeler
Shell, expleding, A. Wratzke
Shlppmg bex eor crate, J. E. Hitch..
Shipping bex er crate, kneckdewn,
Hiteh ...
Shee-upper
werth
Shevels, scraper attachment fer, W. H. Cel-
cleugh
Shevels, teeth fer excavating, F. J. Themas,
TE1SBUE  (ppenciper: shorersol® = caeks = gedas) = ohshel sfepe = =
Shew cases and the like, adjustamle leg fer,
J. Taussig
Sieve cleaner, D. W. Marmen ...
Sight feed lubricater, P. Wertz ..
Sign, A. G. Wallin
Sign, illuminated, E. E. Bellamy ..
Skid and truck, F. W. Yeung......

843,798

. 843,781
. 844,225
. 843,81¢

. 843,815
844,293
844,002

12,608

Skirt hanger, M. H. Cazier ................
Skirt suppert and bleuse stay, 1. B. Hegan. 844,021
Skirt supperter, W. Whi 43,782

Sliding gate, Kerber & Bakehaus o0
Slep drier, F. G. Wiselegel
Slet switch, C. C. Kerns
Smeke censumer fer lece

. 843,806¢

Weilers, K. Schleyder 843,848
Snap fastener, A. J. Greve ............. . 844,280
Seldering implement can. 8. A. Varney. 844,062
Seldering iren, E. L. Vieth ................ 843,64
Sole attachment, shee, A. W. Tillinghast... 844,057
Speed indicater, L. L. B. Denis............ 44253
Spmnmg and twmtmg apparatus, ring, J.

Hayden, Jr. .............. PR VN 843,810
Seuare, felding, A. E. Sol]ers . . 844, '205
Sequare, try, R. A. Breul ............ o 844 243
Stamp affiter, pestage, F. W. Cherry. s 844,302
Stamping machines, ceunter blceck and e

fer, J. A. McAnulty .........cccivunes 844,171
Stanchien assembling apparatus, o

Hutchings ........coviiveiennnns . 844,218

Stay, garment, A. E. Mage
Steam generater, C. Lucke ....
Steam making apparatus, P. M
Steam trap, Meffat & Butler... ..

844,160
844,158
843,613
. 843,686

Steel manufacturing, B. E. Eldr . 843,692
Steering mechanism, F. Baker ..... . 844,232
Stenciling appliance, C. D. Whlte . 843,920
Steve, E. G. Van Wie........vvvivevnennen. 843,643
Steve and range attachment, F-. C. & E. L.
Kessier MTREG- G - - - - EECRECEEEEEE - - s 844,142
Stove, ceek, W. R. K. Stanferd. . 843,773
Steve, gas, E. G. Van Wie. 843,644
Stove, eatmg, L. H. Thursten 844,292

Surgical eye magnet appliance, .J. B. Wantz

Surgical instrument. H. H. De Pew........ 843,587
Suspender link,’ B. J. Balliett.............. 843 987
Switch eperating mechanism, autematic, C.

R. Traxler ............... RSO o 843,841 [
TaRhle utensil, G. Laramy .. . 843,953
Tabklet muchiue, J. V. Brann. . 844,093
Tag clip, A. MeCallum ..... . 843,960 |
Tag, key ring, T. F. Moore 843,958
Teaching teuch ° t\pe\whlng device

Koeslmg & Beach .....00............... 844,025
Telegraph key, J. J. Ghegan........ S 844 278
Telephene heek switch, C. C. Ciidden 843, 998|
Telephene lines, cein cellecter for. .

DMEBETIY oo deleiclels o e .oF o 000 0o sgefela Plalole 844,034 |
Telephene lines, harmomc 51gna1mg fer pely- |

statien, W. W. Dean .................. 844,257
Telephene receiver; H. W. Haff ............ 843,891

Telephene receiver attachment, J. R. Challen
Telephene transmitters, antlseptlc guard for,
G B. Grimm
Telephene trunking system, W. W. Dean...
Telephenes, arm suppert fer, L. Barrella
Telescepe with prisms, P. F. Putz.......
Theater, H. Helbig ...... .......
Theatrical apparatus,
Thill ceupling, 'L. W. Ward
Thill ceupling, antirattler,
Tie plate, E . Flinn
Tire, H. L. Slager ...

844,299

843,940 |
843,871
844,083
844.186¢
844,127
844,207
843,724
843,736
843,595
844,201

= SKIDROY
MARINE ENGINE

For Use in Canoes, Rowboats and Launches

Pat.
Pend.

The 2-Cycle-Engine-Sensation of the
Year. Entirely new design introduc-
ing many exclusive features which
challenge comparison with any other
engine of its class, regardless of cost.
Runs on Gasoline Distillate, Kerosene
or Alcohol without change in equipment

=0

H. P. ENGINE
Engine with Acces-
sories, complete, $36.75
With  Accessories
and Boat Fittings,
complete, -

Weight, bare, 52 pounds; height from base 11) inches. Swiftest, most
powerful, efficient and reliable engine of its size on earth. Drives
Canoe, Rowboat or 14 to 20-foot Launch, with load, 6 to 10 miles per
hour. Easy to install and operate. Reversible—runs either way. Un-
failing endurance powers—economical and safe—cannot back-fire.
Simple and compact in design, strong and durable in construction.
Elevated gearless commutator of special design, plunger pump without
visible pipe connections, perfect lubrication. Highest grade material
and workmanship.

SOLD UNDER 5-YEAR CUARANTEE!
DESCRIPTIVE CATALOC FREE

BELLE ISLE MOTOR CO., Detroit, Mich.

$38.50

Tebacce leaf sizing machine, H. Schumacher 844,049
Tohaeeo packing and shlppmg can, A. H.

(CH g, (PRSP . - - SNSRI - - & 843,745
Tengue switch, E. B. Entwisle....... coeeenn 843,879
Teel and teel helder, compound 0. 8.

IPECKINS®m . o I « ST =i eisieide asshe ¢ Tele ofa)s FEVSLeLTe 844,043
Teel, cembinatien, A. (walpelm .. 843,93¢
Tool handle, J. N. Heward................. 844,130
Teel helder and teel, self-tightening, E. S.

Wosta ........55 . coeie o e e o el saiie ol 843,931
Teels, autematic feeder fer, Carnahan &

MUIPRY ot ieenienerenaneeennaeeaeaaans 844,247
Tey, P. F. Van Halder......cc.vomeconenes 843,642
Transmissien mechanism, F. Strickland..... 844,210
Transmissien mechanism, J. J. Treeger...... 844,217
Transmitting system, selective, J. L. Hall.. 843,746
Trap. See Steam trap.

Tray, serving, C. A. Weiss ....ccovveunenn. 844,219
Trelley retriever, F. M. Miller .. .. 843,761
Truck, W. H. Armstreng ........ .. 843,570
Truck, car, W. 8. Adams ... .. 844,07¢
Truck, car, G. Lindenthal ............ .. 844,150
Truck equipment, car, G. Lindenthal.. .. 844,151
Truck skid, F. G. MCGINDIS «vwnennnn. .. 843,835
Trunk, G. S Eggeman ...... . 843,877
Truss, P. Kaseler .......ciieiiiiniencnnenns 844,137
Tubes, mechanism fer the manufacture ef
seamless, M. F. Capren ....... 3,867, 843,868 |

Turpentine hack, N. B. Stene.............. 843,915
Type making maehme F. H. Broun, et al. 843,57¢
Typewriter, C. T. BIOWI «vneeenneeennnns 843,997
Typewriter, E. B. Pierce ...........ccc.... 844,183

Typewriters, variable feed mechanism fer,
Schuler .....ouieiiiinrnenniennnnens 844,289
Typewriting machine, E. F. Kunath. .. 843,88
Typewriting machine, E. G. Latta..... .. 843,831
Typewriting machine, B. C. Stickney.. . 843,914
Typewriting machine, S. H. Denaldsen...... 844,264

Typewriting machine ribben meehamsm, E.
G. Latta .. 843,83

Upsetting machine, ek
Vacuum creating dev1ce fer jars,
ULCI 220 Mo B0 0t 600000 0000000 GOB G o
Valve,
Valve,

843,790 |

R. Schneider .
H

Valve, H. H. Cramer 844,255 |
Valve, H. Harmer ........ .. 844,307
Valve, ﬂushmg, W. 8. White............. . 844,221 |
Valve, fer drain traps, back pressure, J. F.

Conrady . - - - - F S CREY < L - - - s 844,003
Valve fer heating systems, A. P. Breemell. 843 ,996 |
Valve, het blast, E. Farge................. 843,935
Valve eperater, steam and air, D. H.

GreeSen .......vvniieerrreenoaancannans 843,698 |
Valve seats, machine fer refacing, Lace &

[EIFKIN™ 5 00 9000 0o SR CRRERTEE o o 843,615
Valve, self-clesing, N. Nilsen .... 844,18

Valves er ether mevable devices frem a dis-
tant statien, means fer centrelling, E.
M. Hegvlett, oiiiaa <o aaoicaloieee oo e ola 8
Vaperizer, M. Seligsehn
Vehicle cever, B. L. Westbreeke 2
Vehicle, meter, M. Fischer ................ 844,011
Vehicle running gear, meter, Warringten &
Marmen, reissue
Vehicle wheel, A. Fay
Vehicle wheel, J. S. Stevensen
Vending apparatus, centrelled, Cace & Maye

843, 814

12,609
. 843,738
43,913

©1 813705 tin,’
. 844,220 | your name upon our mailing list.

843,91
844,248 London

KAHN SYSTEM

f Reinforced Concrete

The requirements of modern buildings pire fully met by the Kahn Sys-
tem of Reinforced Concrete.

If Speed is demanded it can be obtained in an unprecedented degree by
the Kahn System, and yet this speed is accompanied by

Perfect Safety when in the hands of experienced men exercising care
in handling the details and giving proper attention to the requirements of the design.

Stability is equally a characteristic of this method of construction, 'and is
testified to by the appearance all over the country of buildings having the enduring
qualities of structures carved out of solid rock; in other words, monolithic in type
and, therefore, best adapted to withstand the attacks of time and other destructive
elements.

The Kahn System is based on the use of the Kahn Trussed Bar, with rigidly attached,
shop-prepared diagonals, whereby the cost of installing is reduced to the lowest possible point,
and the highest degree of reinforcing efficiency is secured.

The Kahn System is endorsed not only by official tests, but by the even more convmcmg,
tests of actual practice—structiires now in daily use and open tb public inspection and investiga-
tion. For example: such buildings as the United States Naval Hospitals at Washington and
Annapolis, and numerous other Government buildings; the Farwell, Ozmun & Kirk Co. Ware-
house, St. Paul, Minn. ; the immense automobile plants of the Cadlllac, Packard, Pierce, Gar-
ford, and Thomas compames, and hundreds of other structures, including warehouses, fac-
torles, office buildings, railroad roundhouses, coal breakers, bridges and viaducts.

Durmg the coming year we will continue the publication of the “Trussed Concrete Bulle-
* and if you will write your request on your business letter head, we will be pleased to place

Trussed Concrete Steel Company
75 W. Congress Street

DETROIT Toronto’



Scientific American

A New and
Better Kind
of Soap
Always clean and
pure. In bottles,safe
from contamination
What you wse
has  never been
used before,
A pure, delicately
perfumed cleanser,
germicide,  antiseptic,

BENDER'S
SANITARY £ /QU/D

JTO/LET SOAP,

The only proper soap for Hotels,
Public Buildings, Offices, Parlor
Cars, Steamships and the Home.
Sprinkle-top bottles.....o...ue.... B¢

uag(bw bott bs. TRRTRRRy 5,
ender’s 3
Soap Holder (Patented) $2-OO

Should be on every wash-stand. A push on
the button gives justthe desired amount—
no waste, no dirt, no contagious germs.
Write for Illustrated Circular.” On Sale at
drug stores, department stores or direct from

BENDER MFG. CO. !
540 Land Title Bldg., Phila., Pa,

BUILDA BOAT

BY THE
WEATRERWAX METHOD

ARE you thinking of buying or building a
Boat? We Build Boats of every kind
from a g foot Row Boat to a 40 foot Power
Launch or a 125 foot Steam Yacht, We are
the only Boat Builders who sell Boat
Patterns. Our complete, accurate, actual
size Boat Patterns, with illustrated and
simple, easy-to-follow instructions, will en-
able you to “ Build a Boat” for yourself,
or for any one else. We also furnish Knock
Down Frames, ready to set up and easily
put together, saving time and labor. Beside,
we furnish Marine Hardware, Motor En-
gines from two (2) to any desired Horse
Power, and everything that goes into the
Building of Boats.
When you buy a Boat, or a Boat Pattern,
from us you get a guarantee of satisfaction
that carries the weight of a large factory

behind it: this means a great deal to you,
and the best is always the cheapest.

Write for our Free Cata10§ J,showingsy
New and Improved 1907 Models.

BAY CITY BOAT MFG. CO.

Bay City, Mich., U. S. A.

References: Bradstreet’s, Dun’s, any Bank
at Bay City, Mich.

Detroit

‘Engine

Starts without eranking; no
cams, valves, springsorspro-
ckets. Qnly i moving paite.
All bear-
ings bab-

§ 3-5-1-10H, P.
Proportiooate
rices, Cyl-
nders and
pletons

bitted. For ground.
our Row Crank
oat, Sail ahaft
Boat,Launch 10,000 in nse, drop for-
end for god  steel.
testimonials. All wizen
SEND FOR FREE CATALOG. ready to ship.

DETROIT ENGINE WORKS,
1332 Jefferson Ave., Detroit, Mich

Sparks That “ Spark ”

If you want your battery to furnish
.f-,:f, o {‘.u i
‘

ower out of your motor car or boat,
install an 3
Apple Battery Charger
A dypamo_right on your car that
keeps the batferies always full and
ready to furnish a strong, sure current.
‘Write to-day for infogmation.

The Dayton Electrieal Mfg. Co., 98 St. Clair St., Dayton, Ohio

the kind of sparks that get all possible
| € dar
! d

(SPARK COILS)

Their Construction Simply Explained

Scientific American Supplement
160 describes the making of a 13¢-inch spark
coil and condenser,

Scientific American Supplement
1514 tells you how to make a coil for gas-
engine ignition.

Scientific American Supplement
1522 explaing fully the construction of a
jump-spark coil and condenser for gas-engine
ignition. E

Scientific American Supplement
1124 describes the construction of a 6-inch
spark coil, .

Scientific American Supplement
1087 gives a full account of the making of
an alternating current coil giving a 5-inch

spark.

Scieutific American Supplement
1527 describes a 4-inch spark coil and con-
denser.

scientific American Supplement
1402 gives data for the construction of coils
of a definite length of spark. :

The above-mentioned set of seven papers
will be supplied for 70 cents.
Any single copy will be mailed for 10 cts.
MUNN @ COMPANY, Publishers

E6l Broadway New York <

Vermicelli and the like, machine for manu-
facturing and bundling, B. F. A. Cour-

100 - J I 5 00 0 o IS . 43,93
Vessel closing device, W. B. Fenn..843,670, 843,802
Veterinary instrument, A. Kepler .......... 844,141
Wagon body, C. Leavitt .....c.00ivvvueesns ,14
Wagon jack, 1. Shupe ............. 843,772
Wagon loading device, R. Pederson .. . 843,695
‘Wagon running gear, W. McIntosh ... 843,601
‘Walls, making composite, E. Martin. 843,956
‘Warp stop-motion detector, W. Fehr........ 843,882
‘Washboard, remewable front, W. G. Frost... 844,013

Washer. See Nut locking washer.

Washing apparatus, F. H. Cole............ 843,585
‘Washing machine, J. R. Carter . . 843,734
‘Watch, stop, A. Gerson ........ 843,887

Water closet flush valve, J. Kelly

Water heater, H. 8. Humphrey .... 844,131
Water purifying apparatus, J. M. Murphy.. 844,167
Water purifying apparatus, A. E. Dieterich 844,262
‘Water rating and controlling machine, auto-

matic adjustable, W. J. McBride....... 843,959
‘Water softening plant, A. B. Bellows. . 843,572
‘Waterer, hog, P. Bernard .........c.000... 843,925
‘Watering trough, stock, Gertzen & Roghair. 844,277
Wave action, protecting objects from, P.

Brasher ..oc.cevedoceneesersscsnssacoss 843,926
Wave motor, H, L. McPuffee.........o.vo.. 844,174
Weighing machine, automatic, H. Richard-

SO t.ie.ecenennns Ceveeesssseseascneses 844,188
Welding machine, flue, W. B. Hankins.... 843,809
‘Wells, machine for reviving gas, Van Arsdale

& SPeArmAN v .vvvvsoerneersorennnns .. 844,060
Wheel flange, attachable, H. L. Hegland.. 843,943
‘Whistles, megaphone attachment for steam,

R. H. Courtney, Jr. ........ 00 IR 00 844,254
Window, A. Assorati .......... o s . 844,229
Window chair, adjustable, D. S. Leger..... 844,148
Window lifter, N . Bvans............... 843,881
Wire grip, V. W. White......c......... . 843,921
Wire pointing machine, J. P. Famous 844,109

Wire stretcher, Hemenway & Thomson.
Wire stretcher, O. C. A. Schwien...........
Wire stretcher, J. G. Dietrich ...

Wrench, D. J. McOsker 844,176

Yoke, cattle, G. J. Dean.... 843,586

Plate or dish, E. E. Walter. 38,441

Plate or dish, E. Schnepf.....eovvevreanenns 38,44
DESIGNS.

Sign, illuminated chandelier, L. K. Liggett.. 38,444

Type, font of, A. Gottschling.....e.ovvuvennan 38,443

TRADE MARKS.

Alloy of nickel, mnngageseﬁ and copper, Isa-

bellenbutte G. m. b. H........... 60,625, 60,526
Antiseptic solution, John Wyeth and Brother 60,628
Automobiles, Fairbanks, Morse & Co....... . 60,618
Beer, lager, Eastern Brewing Co. .. B
Beer, root, S. G. Parker Co.....o.0c00vunnen
Boots and shoes, leather, Geo. N. La Bonte

WHoe (@0, Jorelels. cporeisre Nottgoroesre c's o oTsks sxs oo s¥e¥sl o 0,477
Boots and shoes, leather, Menzies Shoe Co... 60,538
Boots and shoes, leather and cloth, Geo. F

Dittmann Boot & Shoe CO.vvvvvvrnvrnnss 60,547
Boots, shoes, and slippers, leatber, M. J.

Meyer & CO. vovverrrneens - JB 085500 ,4869
Bread, cakes, biscuits, and crackers, Stewart

Bread Co. ...covvv.nne. savens sesenaiaes ,464
Brushes, artists’, L. & C. Hardtmuth........ 60,532
Brushes, paint and varnish,.S. H. French

o T ioasns o oj0 susasacioiers »'s o) > RSN, | 60,522
Buggies and surreys, open and top, Blount

Carriage and Buggy Co. .....eoovvvvuns 0,509
Candles, Will & Baumer Co........ 60,498 to 60,500
Canned corn and succotash, H. L. Forban... 60,475
Canned fruits and vegetables, H. L. Forban.. 60,476
Canned lobsters, H. L. Forban........ 473, 60,474
Canned, pickled, and preserved fish. Jobhs

Conradsen A/S ......... 00000008 60,631, 60,632

Cards, playing, United States Playing ’Cnrd
C

60,618

60,508
60,466

60,592
60, 607

Sweeper
SR, o o BT IE0EES - Jo o ek o Bo 60,505 to
Catalogues and pamphlets, J. C. Virden......
Chemical substances, certain, Actien-Gesell-
schaft fur Anilin-Fabrikation ....60,591,
Chemicals, certain, Dr. O. Knofler & Co

Chocolate, cocoa, and candy, Puritan Pure

FOof! "C0.  oooerronnamerisecimerersesraes 60,461
Chocolates and bonbons, F. H. Dow & C 60,454
Cigarettes, J. G. Saffa ........covvvvnnnnnes 60,567
Cigarettes and smoking tobacco, Calixto To-

PEZ 'E YGOSR « v oo oflelecnercnnscncsssansans 60,510
Cigars, W. H. Barlow .........c..000uvuens 60,503

Cigars, Cifuentes, Fernandez y Ca..60,514 to 60,516
Cigars, H. B. Lockwood
Cigars, @ Connell & Gruss

TS.

Clam preparation, Rosenstein Brothe
Cleaning paste, Flash Chemical Co.......... A
Clothes drying machines, Chicago Dryer Co.. 60,512
Clothing, certain, Dayton Clothing Manufac-
tUTINE €0, . %% de o chorsronsne s10/0 s 00 s 0 afimomi 0 o s 60,5642
Clothing, certain, Stork Co. .......vovvvvunns 60,617
Coats, overcoats, vests, and trousers, Stein
Bloch CO. ..ovvirvinnneennneereesnionnnes 60,573
Coats, vests, pants, and overalls, duck, M.
Smith & Co. ...vvvvviinniiinnnnn, 60,559

Coffee, Shackleton, Aspden & Co.
Coffee, Reilly, Taylor & Co. ......
Coffee and tea, C. R. Malthy Co.
Coffee in grain, J. Fernandez .........
Coffee, wheat, Potter & Wrightington
Corset covers and petticoats, Leumann,

Boesch & Weingart ....................
Cotton piece goods, Arnhold, Karberg & Co.. 60,502
Cutting and edge tools, certain, Simmons

Hardware Co.
Dyes and chemical preparations for dyeing

purposes, Actien-Gesellschaft fur Anilin-
Fabrikation .......coeivivivnenncnnnnss 60,687
Dyes, wool, Actien-Gesellschaft far Anilin-
Fabrikation ............. S O O 60,585
Dyestuffs, coal tar, Actien-Gesellschaft fur
Anilin-Fabrikation ..........ee0.0vninns 60,586
Electrie fuses, Electric Device Co... . 60,544

Electric sparking and igniting apparatus, So-
ciete Generale des Huiles et Fournitures
Industrielles 1'Oleo

Blixir of the digestive ferments, Jobhn Wyeth

60,571

Brother ...veeeveeeonnnonsnnnnnnnas .. 60,630
Embroidery hoops, Gibbs Manufacturing Co.,
60,519 to 60,652
Emulsion of mixed fats, Jobhn Wpyeth &
Brother .....oc.eecieetevnnnneneeecennns 60,629
Erasers or erasing compositions, certain, A.
SOmMMEr ov.covceennesocesioeseenasssesnes 60,496
Exercising devices, elastic cord, Whitely
Exerciser Co, +.covevereracaiecaneenasens 60,582
Extract of the pancreas gland, Fairchild
Bros. & Foster ............cveveiinns 60,625
Fastening devices, certain, Penn Hardware
0, . & ole .l e Ploxenedofelelsls o SRLLTTTe SToLs's o jokee 60,610
Fertilizers, Scott Fertilizer Co. of Cicil
OOUNTY - oo oo oo eafolofeoransimonssnnsnns 60,495
Fibrous materials covered, etc., with a plas-
tic compound, Celluloid Co. ............ 60,449
Flavoring extracts, Greever-I.otspeich Manu- E
facturing Co. .....eveeeriiiiiennonnanens 60,478
Flour, wheat, F. G. Stritzinger & Co....... 60,465
Foods for infants and invalids, prepared,
Woolrich & C0. .v.vvvrvnnnrenrionnnnnns 60,5601
Fumigants, Mass & Waldstein Co.. . 60,609
Glue, Hall & Ruckel .....i.....ccoivviinnn. 60,604
Gun implements and certain equipments,
Winchester Repeating Arms Co.......... 60,620
Hosiery, H. Frank & Sons............. ... 60,516
Insecticide, liquid, Gerrao Manufacturing Co.. 60,599

Instep or arch support, William H. Wood...
Insulation material, certain, Union Fibre Co..
Iron smoothing compound, A. Lewis
Journal, agricultural, I. Tucker & Son.
Lace curtains, 1. H, ‘H

‘Hassall................
Lamps, incandescent, Shelby Electric Co.... 60,569
Laxactive salts, compound, Bubier Laboratory
0.
Leather and leathér soles, sole, Regal Shoe
@00 ..., SR TSRS TIIO0, o b 0.0 0 60,663
Leather dressing, Regal Shoe Co. .....60,564,
Lightning rods, St. Louis Lightning Rod Co.
Locks, night latches, and padlocks, cylinder,
Russell & Erwin Manufacturing Co...... 60,566
Lotion for scalds and burns,” E. W. Shryer.. 60,614

Machinery parts, certain, Latrobe Steel and
Coupler Cov vvvvvernnnnnns . 60,536
Magazine, American Contrac
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SPECIAL 60-DAY OFFER 8ROMSRE Feitstort, Wirn Aotak EVEFIcoE
i E SUN! .

[ See the spots
on the Sun.

NEEDED ON FARM, SEA OR RANCH.

telescope was never sold for this price before. These Telescopes are made by one ofthe largest manufacturers of

POSITIVELY sucha
Earope, measare closed 12 inches and open over 3% feet in 5 sections, They are BRASS BOUND, BRASS SAFETY CAP on eachend to exclude
dost, ete. with POWERFUL LEgIsEs, scientifically ground_and adjusted. GUARANTEED BY THE MAKER. Heretofore Telescopes
of this size have been sold from §5.00 to $8.00. Every sojourner in the country or at seaside resorts should certainly secure one of these instrumeuts;
and no farmer should be without one. Objects miles away are brought to view with astonishing clearness. Sent by express for $1 safely packed ;
if by mail, $1.10. Our new catalogue of Watches, etc., sent with each order. This is a grand offer and ¥ID‘“ should not miss it. WE &'AR-
N'T éack, Telescope J ST AS REPRESENTED or moneyrefnded. WHAT A TOURIST S8A Y 8 ¢ New York, Nov. 4, 1905,
Messrs. Kirtland Bros. & Co. GENTLEMEN : I had with me on my recent Euroj trip, one of your Excelsior Solar Telescopes, with which I
had the pleasura of observing an Eclipse of the Sun. At the Austrian Tyrol it was almost 80 per cent concealed. Your Solar eye-piece is a great
thing:3 18 value to me on thig occasion wag man K times greater than the entire outlay for the ’F:Iamupa. Yours truly, L. S. HEYNﬂY.
nd $1.10 by Registered Letter, Post Ofice Monuy Urder, Express Money Order, or Bank Draft payable to our arder
KIRTLAND BROS. & CO., Dept. 8. A, 90 Chambers Street; New York

We equip our
vehicles with
bodies to suit
your special
requirements.

PRICE, - $2000

Every car
guaranteed
for one year.

PRICE. - $1800

1 want to tell you more about the most complete line ot com-
mercial motor vehicles made in the world. We have not been
satisfied with one model, or even two or three, but have pro-
duced a line of cars that will meet every purpose in thé com-
mercial world—light and heavy delivery wagons, light and
heavy trucks, hotel bus or baggage wagon, sight-seeing cars
carrying from 12 t 0 95 passengers—every kind of car you could
askfor. And where it is wanted, we design special bodies to
suit the requirements of our customers.

Every car is propelled by the famous ‘‘Rapid”’ Motor—a
strong, light engine that is simple in operation, reliable, and
speedy. Every one is fully guaranteed for one yesr.

T want you to tell me what kind of delivery orcl)aasenger service you need, and I will
write you about the ca fer yourspecial purpose. Catalog free on request. 1|
G. S, HENRY, Sales Manager, Rapld Motor Vehicle Co., Pontine, Mieh.

THIS BOOK IS FREE

Would you like to succeed in business ; to obtain a good paying
position ; to secure an increase in salary? Would yon possess
the capacity that directs and controlslarge business énterprisest
1f h&ohzou should follow the example of hundreds of others
who

Hotel Bus,

Sixteen-
Passenger.

Twelve-Passen-
ger Sight-
Seeing Car.

ve prepared lves for increase in salary through
our aasish?nce. 7 &
[
Our Free Book How to Become an Expert

5 Bookkeep er **
is the title of a treatise on Bookkeeping and Busi-
ness. It tellsof a system of accounts by which
you can learn bookkeeping quickly atyour
own home without loss of liime or money.
‘We guarantee it. If is a book of intense in-
terest to those who aspire to success. To
advertise our School and to help the ambi.
tious, we are giving this book away without
any condition whatever. It is absolutely
free, Send name and address and receive
the book without cost.

COMMERCIAL CORRESPONDENCE 8CHO0L8

890G - Commerelal Bldg., Rochester, N. Y.

The

Metropolitan

Magdazine

The Aggressive Magazine
for 1907

! Al Bl [
T ANTHAY MW YORANK

HE March Issue will contain the first chap-
ters of The Great Historical Series relating
to THE MEXICAN WAR. The arti-

cles will be full of Dramatic Human Interest.
The Illustrations, many of them reproductions
of old rare prints, are extraordinary both in con-
ception and treatment.

SUBSCRIBE NOW and read the series jrom
beginning to end.

MOTOR-BOATING: A good deal of space in
the March Issue will also be devoted to the growth
and development of the Motor-Boat Industry. The
article, written by Mr. W. S. Dudley, will be
of interest to all readers and especially so to the
owner or prospective purchaser of one of these

handy little craft. Some of the pictures to ac-
company the article are full of action and unique.

Subscription Price $1.50 per Year. Single Copy 15 Cents.

THE METROPOLITAN MAGAZINE
3 West 29th Street, New York City
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A Popular

ELGIN

Every watch movement bearing
the name ELGIN is the best move-
ment of its kind made.

There are varying grades of
ELGIN movements—the values of
which are fixed by the number
of jewels and the quality of materials
used in construction.

The movement which meets the
great demand for a popular-priced
watch is the famous G. M.
WHEELER movement, a name al-
most as great as ELGIN itself.

This movement can now be had in
the popular sizes, for men’s and boys’
use, and in the models so much de-
sired. Ask your dealer.

ELCIN NATIONAL WATCH CO.,
Elgin, Ill.

We Know You Can Build this |
Boat from Pioneer Patterns

2

K of skill with tnels er lack of confidence m vy i
1ers wothing,  We take all the risk of failure, We guarantes
your success because Pioneer Patterns arve so simuie, perfect

sud{prﬂcaicﬁl we know yes will e suscesefu,

We are so cenfident of this that we will give you 30 days’—a
fuli month’s trinl. If yon are then dissatisfied—Iif Pioueer Pat.
terms are net all we chiin for hen—giinple, easy to fellew, and
thoroughly practical, just return them wn: get your money back
witheut question or quisble.

f you have not time or inclination to build from patterns, it is of
cousse much easier to build on Pioneer Knock-Down frames
which include perfeet parts—fitted, tesied, set up eomplete in
aur shops, then knecked down for shifment. You have merely te
renssemble them, The hard part is done for you.  Only ceminen
tools needed,

Patterng nwd instructioms for Hnisking absolute!
free with frames. Ry bullding your own_boat you save twe-thinds
the beatbuilder’s prica. Dioneer Knech-Bewn frames saye nearly
their entive cest in freight alone.

Take advantnage of this effer today, butld yonr boat cenplete
from Pioueer Putterns sr knock-down frames, before spring,
in_your spare henrs.

Write today tor free %
book en boatbuilding.

3 les of boats you « 3
N ha:ck iE net atisfied. i

Pioneer Boat & Paitern Co., Whari 52, Bay City, Mich.

reeman's Auto-Boat Chair

Will give you extra seats in your i
boat without crowding anyone. The
frame is made of crucible spring
steel and enameled black. The seat
and back-rest are upholstered in ar-
tificial, waterproof leather. Will
stand 200 pounds under strain. Folds
flat to store away when not in use.
Size, seat, 17 in. high, 10 in. wide.

Sold by all Auto-Boat Supply
Houses or by us direct

Description Booklet Free

RACINE METAL CHAIR CO.
411 Main Street RACINE, WIS,

Curtiss Airship Motors;
7 H. P., 50 Pounds. i

All extrasready to instail. Now used
by every successful aerenaut. High-
est Award at Lewis & Clark Expesi-
tion. Werlds Record, Ormond Beach,
Fla. Send fer Cataleg &,

Latest record, one mile in 46 2-5 seconds.

G. H. CURTISS MF&. CO,,

Hammondsport. N. Y.

Reversible
Marine. Engines’

1} to 30 H.P.

Send for catalog. Valuable
Features—Prices Low
Termaat & Monahan Co.
Oshkosh, Wis.

:Size for threads and yarns, Brste Wiencr Ex-

{ Soap, cotton seed oil, Union @il Co..

port-Malzfabrik Hauser & -Sobotka. . 60,596

. 60,579

Spices, mustards, and flavoring extrac

Cormick & Co. ......oivviiiiiinniinnn, 60,560
Spices, pepper, and flavoring extracts, J.

Pe Wees .ottt i iar e 60,471
Stoves and ranges, Southern Stove Works,

Branch Continental Stove Co. ........... 60,572
Stoves, heating, Novelty Manufacturing Co.. 60,540
Surgical dressing and appliances, certain, J.

Ellwood Lee CO. v.v.vvvnvnnnns 60,527 te 60,580
Syringes and atomizers, Mineralized Rubber

N 60,539
Tea, Crescent Manufacturing Co. ........... 60,451
Tea, M. & .J. B. Kellam Co.......... 60,483, 60,48

Toilet preparations, certain, J. M. Layat
Tonic, Ferrenzyme Capsule Co.
Tonic beverage, S. Greenspon

: Watches and parts thereof, Elgin National

Watch €O, vvnvniiiieiiiii it
Water, table, G. Truesdell ..
Wheat farina, pearl barley, and corn starch,

60,545

E. R. Durkee & CO. ...ovvvvrvnnnnnnnnn 60,455
Whisky, Charles Bennehy & Co. ............ 60,511
Whisky, John E, Cassidy & Son......60,531, 60,556
Whisky, Schuetz, Renziehausen & Co........ 60,568
‘Whisky, Stein Brothers 60,574
‘Whisky, Wolcott Co. ........ . , 60,622
Wire rope, George Cutter Co.....ovcvvvvvnnns 60,519

LABELS.
‘‘Curzon Complexion Cream,’’ for complexion

cream or paste, J. W. Hosler........... 13,358
“‘Do-No Syrup,’’ for a medicine, L. G. Penton 13.:61
“Br. . Lambert’s Anti-Consumptive

Syrup,”” for a medicinal compound,

Payette & AfZnew ...........civeieninnn 13,362
“‘Gold King,”" for canped tomatoes, Zeigler

Bros. Canning Co. ..o 13,353
‘“‘Hop Bud.” for beer, Klausmann Brewery

Branch of the St. Louis Brewing Asso-

Ciation ...l i i 13,350
“Lincks,’' for cigars, Schmidt & Co......... 13,349
“Little Sweet Heart Pepsin Gum,”’ for chew-

ing gum, L. F. Jordan............ 13,351, 13.352
‘‘Men’s Apparel,”’ for men’s apparel, W. C.

th 13,364
13 357.
for a medicinal :

Lakewood Pine Co. ....vvvvvevinenienns 18,363
¢Pure Food Brand Extra Fancy Cream Sugar .

Corn,”" for cenned corn, T. Roberts & Co. 13,356
“Pure Food Brand Garden Grown Sifted

Pease,”* for canned peas, T. Roberts &
0.
“Pure Food Brand Tomatoes,”” for canned
tomatoes,, T. Roberts & Co............u. 13,354 :
¢‘Scherman’s Egg Shampoo,’”’ for a shampoo, .
J. Scherman & CO. ...vvirininnrnennnnnn 13,359 .
¢Scherman’s Liquid Shampoo,”’ for a liquid
shampoo, J. Scherman & Co..... ... 13,360
‘““The Matchless Match,' for ma .
Henderson ....ceeveevenenenenronenoenos 13,365
PRINTS.
“Fashionable Coat Sleeves,”” for coat sleeves,
Ed. V. Price & Co... 1,906
“Lapin’s Magic Straw Hat Cleaner,” for a
straw hat cl:aner, Essential Chemical Co, 1,969
“The B. V. ». Way,”” fer undershirts and
drawers, Erlanger Bros. ............0u.. 1,908
“The House of a Thousand Tailors,”” for
men’s and boys’ coats, vests, and trou-
sers, Bd. V. Price & Co....vvvvvvnnnnnns 1,907

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this effice fer 10 cents, previded the name and
n}lmber of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New

ork.
Canadian patents may now be obtained By the in-
ventors for any of the iniiventions named in the fore-
golng 1list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

Magazine, A. Capper ...... . 60,470
Magazine, Porter, Taylor & Co. . 60,488
Magazine, monthly, F, H. Chase .. . 60,450
Magazine, monthly, L. Barbyshire .......... 60,452
Malt preparation, Erste Wiener Export-

Malzfabrik Hauser & Sobotka .......... 60,472
Medicinal apd toilet preparations, certain,

Colgate & CO. vvvvvvivrnenenennnnenennas 60,595
Medicinal remedy, M. J. Breitenbach 60,594
Medicine for certain named diseases, J. C. :

Hutehison .ot i iiiiiinens 60.605 ;
Medicine for constipation, C. C. Langsdorf.. 60,608 -
Medicines, certain, Frederick Stearns & Co.. 60,598
Medicines, certain, Potter Brug and Chem- X

ical Corporation . 60,611 -
Metal and wood working machines, o n i

parts of, Whitman & Barnes Manufac-

turing, Ce. .o 60,583
Metal dressings, and pelish, S. M. Bixby &

L 60,462
Metal manufactures, certain, Taylor Iron and

Steel €O voviiiriii ittt 60,576
Metal ware, certain solid and plated, Amer-

ican Silver Co. .........c i, 60,593
Milk, butter, and cheese, condensed, Nestle

& Anglo-Swiss Condensed Milk Co....... 60,486 -
Neckwear supporters, Blumenkrohn Crochet .

Button Works . 60,541
®ats, H-@ (Hornby’s @atmeal) , 60,480
@i), olive. H. Etienne Boulle.. . 60,456
®intment, F. Henkelman . 60,627
Paints and varnishes, Billings, King & Co... 66,504
Paints, enamels, stains, and varnishes,

phin White Lead and Color Works 60,453 |
Paper bags, Schorsch & Co. .......... 60,492, 60,494
Paper cutting machines and knives therefor,

Child Acme Cutter and Press Co........ 60,513
Pencils and point protectors, lead, American

Lead Pencil Co. .ovviniinrennnnvnnnnns 60,469
Pens, penholders. and lead pencils, E. Faber 60,457
Peptonized beef and bread, Jobhn Wyeth &

Brother :........ciitiirirnennnnnennans 60,606
Perfumery and cologne, Hall & Ruckel. . 60,603
Perfumery and toilet and bath washes, S

Kline & French Co. .............. 60,616
Perfumes, sachet, face, and talcum powders

and toilet washes, Smith Kline & French

Co. 60,615
Photographic developers, Actien-Gesellschaft

fur Anilin-Fabrikation ......... ,588 to 60,590
Photographic plates and films, Actien-Gesell-

schaft fur Anilin-Fabrikation ........... 60,467
Pills, Potter Brug and Chemical Corporation. 60,612
Plaster formed of wood fiber, Pittsburgh

Plate Glags CO. ....vvvivvivinnniinnennnns 60,562
Pliers, Hammel, Riglander & Co... . 60,524
Potash or lye, caustic, E. N. Hall. 60,602
Powder, tooth, S. H. Gunder....... . 60,600
Pretzels, cakes, crackers, biscuits,

®akdale Baking Co. 60,460
Radiator air valves and damper clips,

Mueller Furnace Co. ........ - 60,533
Railway equipment, certain, Latrobe Stee

and Coupler Co. ....oviiiviiivniivnnnas 60,535
Remedies for the cure of the liquor habit,

C. W. Pe Freest ......cocvvveneunannnn. 60,624
Remedy for consummption. H. C. Febrlin..... 60,626
Remedy for rheumatism, H. B. Wilson...... 60,619
Rope with a weatherproof finish, George Cut- .

R =) ' 60,548 .
Rosettes, General Electric Co. ............. 60,523 -
Rubber belting, hose, and packing, Mercer

Rubber Co. .vvvvriinrinenrnrnernnennnnns 60,485
Rubber boots and shoes, H'ood Rubber Co... 60,481
Rubber hose, belting, packing, and printing

blankets, Mineralized Rubber Co. ....... 60,487
Rum, Jobn E. Cassidy & Son................ 60,557
Sad irons, Enterprise Manufacturing Co. of

Pennsyivania .........oiiiiiiiniiinenen 60,517
Saddles and harness, La Grange Saddlery Co. 60,534
Sausages, hams, *bacon, salt pork, and lard,

Jones Dairy Farm ............... 60,458, 60,482
Sewing machines, parts, and attachments,

Wheeler & Wilson Manufacturing Co.,

60,580, 60,581
: Shirts, negligee and workingmen’s Heynemann
& C0. v e e 60,555

The Car of Steady Service |}

The new utility car, Model 21, has been positively proven
the most convenient, simple and serviceable car ever built.

The unit power plant in this car stands far beyond all
others in compactness, accessibility and efficiency.

These are not mere generalities but positive points of
superiority, and we stand ready to prove every claim by

actual demonstration.

See our nearest representative or write for our catalog.
contains valuable information that you cannot afford to miss.

Main Office and Factory, Kenosha, Wisconsin.

Branches:

Boston, Chicago,

Thomas B. Jeffery @ Company

L—.

Milwaukee,

It

Philadelphia, San Francisco.

. —

Model 21,20-22H. ¥. $1,350.

BOUND BOOKS

at SHEET PRICES

A FEW SETS

of the New Americanized Encyclopaedia Britannica, slightdy discol-
ored by exposure in the store, must be disposed of before inventory

1t would require an expert to discover that these books are notin every way perfect, and in most
cases out of the entire set one or two volumes only show the slightest blemish.

Trivial as these imperfections are, we prefer to state candidly that the books are not quite perfect,
and offset this by a liberal cut in the price. Ratherthan rebind the discolored volumes, we offer

the set at the cost of the sheets.

This is positively your last opportunity of getting this great work of reference at bar gain prices.

THE NEW AMERICANIZED

.ENCYCLOPAEDIA BRITANNICA

Thiselaborate work contains
15 volumes, 9x 64 in. in
size, 10,000 double col-
umn pages, 37,000 bi-
ograpbies, over 100 superb
maps, and hundreds of
priceless illustrations,

many of them in color.

tals as Huxley,
Herbert Spencer.

War, ete.

Owing to a copyright injunction, this great Cyclopaedia will be Permanently withdrawn from
circulation in & short time. After that time the pyblisher will be legally restrained from selling the

work at any price.

SENT FREE FOR EXAMINATION

Fnoycopedun We ask for no deliosil,

at our expease if it fails to satisfy you.

the fairness of our method.

$1.00 SECURES THE ENTIRE SET

and e will send you PREPAID a complete 15 volume set of the New

Americanized Encyclopaedia Britannica in half

Examine it at your leisure and return it at our expense, if, for any
atisf; Send no money with the coupon,
The regular price is $75.00 for the half morocco Encyclo-
We will close out these few

reason, it fails to satisfy.

paedia, sold through agents.
15 volume sets for $39.00.

If you like the books
gion thereof.
the balance a little each month.

SIEGEL COOPER CO., New York

Answers every question, resolves every
doubt, and settles every it
Jirst in authority, first in w:
mation, but letest in date of

Its contributors_include such immor-

It is thoroughly up-to-date, and includes
th}e very latest information on air-ships,
wireless telegraphy, the Russo-Japanese

3 W pay the transportation charges, and
allow ample time for a careful examination of the work, wmirh you may return
All other houses offer a pamphlet, dz#
a book agent brings if—and you cannot see their books unless you give an
absolute order and pay something on account.

ou will have immediate posses-
You can then psy just one dollar and

e It is
1 of infor-
publication.

The possession of

the right Cyclopaedia
puts you 10 years
ahead

progressive neighbor.

Darwin, Tyndall and
of your less

We are the only house that submits free
for examination a complete set of its
&

Sigel
Cooper Co.
New York

©

insi Send on approval,
We need not insist on ‘b\‘b pre“id’acm;m ah
S of the New Americauized
. Encyclopaedia  Britan xica
Fill up and send the q?g in half n?omcco binding at
accompanying coupon o the special price of $39.00. If
& thesetis satisfactory I agree topay
Y thereon $1.00 as Club Fee within 5
daysafter the receipt of goodsand $2.00
each month thereafter for 19 months.
Title to remain in Siegel Cooper Co, till the
full purchase price has been paid. If the
boeks are not satisfactory I am te notify you,

and hold them subject to your order.

morocco binding,

.
Q
0&
%

NamEe

ADDRESS -
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FLOORS

A UNIQ UE HANDBOOK

The contents of this book were prepared under the
direction -of acknowledged authorities on lathing and
plastering, and represent the results of the best and most
up-to-date practice. The comprehensive and practical

' manner in which these subjects are treated makes this
a handbook which should find a place in the library of
every architect, engineer, contractor, and builder.

“Clinton Wire Lath”’ is handsomely and substan-
tially bound in boards and is illustrated with working
drawings and photographs of types of construction and
applications. It will be sent free on application to any
of our offices.

The embossed medallion shows the Maine Memo-
rial Chapel of the new U. S. Naval Academy at Annapolis,
the plaster work in which was done on Clinton wire lath.

In sending for ‘“Clinton Wire Lath,’’ ask for the new Catalog of the Clinton
Fireproofing System—the System with the Continuous Bond—of which Clinton
Electrically Welded Fabric forms an integral part.

CLINTON WIRE CLOTH CO.
CLINTON, MASS.

Sweet’s Index describes and illustrates the Clinton Fireproofing System—the System with the Continuous Bond—and its application.
The border is a photographic reproduction of a section of Clinton Electrically Welded Fabric.§

AR ARk S I T . ek

CEILINGS FIRePROOFING DEPARTMENTS  Baltimore:  EGiitl Buith, | Columbus, 0.2 552 85 suee
ALBERT OLIVER \Washington: Sincusiss | St louis: — Mots¥iistpesrgoometco @Y TIONS
1 MADISON AVENUE Pittshurg:  wouston sros. co. | SaN Francisco : s onaanoc suiaing
NEW YORK Chlcag[]: 557 Gane Steer O | Seattle: 508" Alaska Building

In the Material and Construction of

Power-Driven Dessels

allowances must be carefully made for the strains that must
bear on every part and section of the craft.

Pennsylvania

Interlocking
Rubber Tiling _ ]
is the only material that can be used for decks and flooring Re ml ngt On

possessing sufficient resiliency to be absolutely unaffected by T .
ypewriter

the severest and most constant wrenching. When, at last,
the boat must be put out of commission this rubber tilin . .

p B has completed the thirty-third year of
its history with a gain n business of

will be found to be as good as new.
Morever, it is entirely non-slippery and of extremely
elegant appearance and design.

317,
Write jor our Book-of-Designs-in-Color, with jull description. 0
Over the Year Before

Our enormous increases are derived from
three sources: from the man who is buying
his first Remington; from the man who is
buying more Remingtons; and from the
man who has tried other than Remingtons.

PENNSYLVANIA RUBBER COMPANY : Remington Typewriter Co.
]eannette, Pa. 2\ New York and Everywhere
New York—1741 Broadway Boston—20 Park Square
Chicago—1241 Michigan Avenue Buffalo—717 Main Street
Philadelphia—615 N. Broad Street Detroit—-237 Jefferson Avenue
Atlanta, Ga.—102 N. Prior Street Cleveland—2134-6 E. Ninth Street

London—26 City Road
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ELECTRICAL ENGINEE

Electrical Engineers are mnot
looking for work., The work is
looking for them—at wages which
leave a margin for enjoyment and
savings. Write to-day for our free
200-page book describing our
courses in Electrical Engineering.

QYL ENGINEERING

To plan a great trunk line, or
a vast park or lay out a city is a
task of the highest order, The
opportunity to master this pro-
fession lies with you, Write to
+m us to-day for our free 200-page
" book describing this and many
other couises.

Scientific

Dla monds Cre

SYSTEM edit
ond or Watch, 14 o

You as| lam
dauvary hulnnooa umnl.hl)' payments. Descrip reeat.a-
log free. Write today. Old Rc!llbll. Original Diamond

Lﬂﬂjs BI'ﬂE. & Eﬂ. D«-pl.sxm, ey Credit Houss

92 State St., Chleago,IlL

LET US °BE ,YOIIR’ FAC

WRITE _FOR ESTIMATE ON ANY ARTI
YOU WANT MANUFACTURED

STAMPINGS, MoDELS, EXPER. WORK
WRITE FOR FREE BOOKLET
THE CLOBE MACHINE & STAMPINC CO.
970 Hamilton 8t., Cleveland, O.

A MONEY MAKER
Hollow Concrete Building Blocks
Best. Fastest. Simplest, Cbeapest
Machine. Fully guaranteed.

THE PETTYJOHN CO.
615 N. 6th Street,Terre Haute. Ind

CARPEN

There is many a doctor and
lawyer not earning as muchasa
good carpenter. Thereisalways
demand for skilled workers,
Master the trade and give your- _
self an independent position in
the community. Sendforourzoo-
page book describing 6o corres-
pondence courses. Write to=day.

Corliss En%iues, Brewers
aud Bottlers’ Muchmerv VILTER
MFG. C®. 8% Clinton 8t., Milwaukee, Wis.

MUDE[S & EXPERIMENTAL WORK.

Inventions deveioped. Special Machinery.
E. V. BAILLARD. 24 Frankfort Street. New York.
Expert Manufacturers

RUB B ER. Fine Jobbing Work

PARKER, STEARNS & CO., 228.229 South Street, New York

There is a simple, inex-
pensive way to prepare
vourself for entrance to
resident Engineering
Schools without losing a
moment of time from
your present work, Write
at once for our zoo-page
book describing this course.

MEQHANI@L DRAV,

1s agreeable work and opens the
way to great opportunities, It
will pay you well, and you can
master it at a little expense,
Write at once and we will send
you Free a zoo-page book, de-
seribing 6o courses of instruction.

Tunnels, bridges, canals
subways {the age of sub-
ways i8 just beginning)—
somebody will be engineer-
ing their construction 2o

rears from now. Why showd it uuf

e you? Write without delay for
our 2o0-page book describing our
courses. Itis Free,

MECHANICAL ENGIN

The Motor Car Industryalone
opened a new and profit- |
able eld of employment for
thousands of mechanical ex-
perts. We teach you by mail
Our 200-page book illustrating
Courses in Mechanical Engin-
eering is Free. Write to-day.

American Sehool of Correspondence

CHICAGO

s s Mention Scientific American, 2.23.(7 ee——

TYPEWRITERS ..

IH All the Standard Machines SOLD or RENTED ANY EFy
at i todg M'f'r's rrlm = RENTAL APPLIED on Dnm.

A% Shipped wnh rivilegeof examinstion. Write for * Cat,”

TYPEWEITER ENFORIUM, 202 LaSalle Sireety CHICAGO

Before You Invest

A dollar in a.nythmﬁ get my book * How to Judge'
8

lgve tments.” 1t tells you all about everything you
ould know before making any kind of an investment.
either for a large or small amount. 'Chis book gives the
soundest advice and may save you many dollars. Send
two-cent stamp for a co;

Send your name and
Review for

3 Months Free

This will keep KOH rellably posted on various kinds
of investments.

Editor INVESTORS’ REVIEW, 1383 Gaff Bldg.,, CHICAGO, ILL.

OPY3 o it n
d'dress and ‘get the Investors’ |

The only Practical Magazine de-

voted to electrical construction.

Descnbes wiring diagrams, mo.
ved devices. Sampie cu{n{

dern systems and appr
sqnest, OCRAFT. Derroit, 3

reguest. ELECT

¥8u USE GRINDSTONES ?

[f s®@ we can suppiy you. Al sizes
mounted and inmmnounted. always
kept in stock. Remembper, we make a
gpecialtyof seiecuing stones forall spe-
cial purposes. Sendfor cataiogue**1”

The CLEVELAND STONE CO.
2d Floor, Wilshire, Cleveland, 0,

60 YEARS'

EXPERIENCE

TRADE MARKS
DESIGNS

COPYRIGHTS &cC.

Anyone sending a sketch and descriptionmay
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions stnctly confidential. HANDBOOK on Patents
sent free. @ldest aﬁency for securing pa ents,

Patents taken throukh receive
special notice, without chnrge, in t e

Scientific American,

A handsomely illustrated weekly. ILarRest cir-
culation of any scientific journal. Terms, $3 &
year; four inonths, $1. S0ld b7 al} newsdealers.

MUNN & Co,3618roadway, Newng.[

Branch Office. 6256 F' 8t.» Washington.

CHICAGO MODEL WORKS
ON STOWICAGO, /EL

DDEL SUPPLIES

DELS

LSTABLISHED 1867

MO

Na YE ron

MR. INYENTOR

Send us your models or drawings for our lowest prices.
We can develop, perfect ol manufacture your invention.

| MONARCH TOOL CO., 128 OperaPlace, Ciacianati, 0.

Meta  Foucialiies  an
Stamoings Vasurachred
. S. A,

1AM S & FRANKLIN STNEAT

Dlas Tools, Mudels andSpecial Mac
T & OORE g

oFFieE 687 nrm .\v

Speclaltles & Patents Boughtand Sold

American Commeree & Speeialty Co., Inc., 95 Dearborn St., Chieago

ceo. m. MAYER, 1131 MONADNOGK, CHICAGO
workine DRAWINGS

n R 'I N MACHINES. For Sand, Clays, Minerals, Wood Pulp,
Fertilizers, Chemicals, @res, Ground Silica and Mica
and other Granulated Materials. 5. E. WORRELL, HANNIBAL, MO.

NOVELTIES & PATENTED ARTICLES
MANUFACTURED BY. CONTRACT. PUNGHING DIES, SPECIAUMACHINERY.
E.KONIGSLOW STAMPING & TOCL WORKS, CLEVELAND, 0.

American

—heavy drawn brass.

Eastern Branch, 11th Ave. 36th & 37th Sts., New York City

It’s free—want one ?

SOLAR

rr MOTOR BOATS

AUTOMOBILES and BICYCLES

Solars are not only of simple, strong construction, but made of best material
Their few parts add to their solidity.
these parts are put together—riveted and screwed (never soldered) —further
fortifies Solars against the hardest knocks and jars.

Their construction is not only durable, but scientific in EXACT FOCUS,
utilizing ALL the light.

Each lamp thoroughly inspected before shipment.

Solars are the Strongest
Lamps made, and give
the Strongest Light.

Our 1907 catalogue describes our entire line—both |
Lamps and Generators.

BADGER BRASS MFG. CO,, Kenosha, Wis.

Lamps and
Generators

The way

Mullins

Makes Everything In

Art Architectural Sheet Meta]l Work

Statuary—Ornamental Sheet Metal Work—Skylights—Fireproof

Windows— Art Metal Tile

Wrought Iron Grilles—Cornices, etc., etc.
designs submitted for architects, builders and contractors. ~
Our 120-Page Catalogue of stock designs will be sent on request.

The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio.

Roofing—Steel Ceilings — Finials —

Estimates, models and

Experimental & Model Work

Cir. & advicefree. Wm. Gardam & Son. 45-51 Rose St,N.¥

THE SCHWE DTLE‘. STA

We manufacture METAL SPE-

cO.
STEEL STAMPS, LETT RS & FIGURES
1D ‘CONN.
C1ALLTES of all kinds. to ovder;
lnnzeﬂt equipment: lowest, pric-

BRIDGEPORT
“v [“I" HS Send sample or

I modelfor]ow estimate and best expert adviceF R
| EAGLE TOOL CO., Pept. A, Cincinnati, 0.

MASON'S NEW PAT. WHIP HOISTS

save expense and liability incident t 0 Elevators.
Adopted by principal storehouses in New York & Boston

Manfd. by VOLNEY W, MASON & CO., Inc.
Providence, K. 1., U. 8. A.

Magical Apparatus.
A, Grand Beok Catalogue.

Over 700 engravings

25c. Parlor Tricks Catalogue, free.
MARTINKA & CO.. Mfrs., 43 Sixth Ave., New Vork

NAME PLATES—STEEL ST,
-EMPLOYEE CHECKS,KEYTAGS &BADGES
J.ROBBINS MFG. CO 58 KNEELAND ST.
SEND For CATALOGUE ****B OSTON. MASS.
few months’

lEAR“ PLUMBI". struction at ourschool

under the supervision of expert plumbers will enable
you to earn regular plumber’s wages. We have a special
{) artment to aid 2ur students in securing a posnion
af er o r%)dll(g‘gi%g . OWr[}te tosdlz‘ly foa [FIREE LLUS-
ALOGU® JIs TRADE

bCHO()L. 3972 Olive Street, St. Lonis, Mo.

VENTRILOQUISM

Learned by any Man or Boy at home. Small cost. Send
to-day 2-cent stamp for(;)s.rtlculars and proof.
0. A."8mith, Room 215, 2040 Knoxville Ave., Peoria, I11.

LLEARN VWATCHMAKING

We teach it thoroughly in a#s many months as it
formerly took y ears. [Does away with tedious apprer.
ticeship. Momy aarned Whlle udying. Positions se-
cured. Easy ter Send -for catalog.

ST. LOU1s WATC]I“ABING SCHOOL, St. Louis, Mo.

in-

5) oney and lots of it selling
Natlonal ADJUSTABLE Window Veutllatol‘s.
Respongible agents wanted everywhere. New proposi-
1on and unlimited field. Descriptive beoklet and full
intormation mailed mmmediately on request. GET IT
EARLY. ational ventilator Co., DHP t. 8.
149-151 8. Jefferson St.. CHICAGO

Cushman 480

is the most reliable, cconomical and
durable engine bunt

Will use either Gasoline or Al
cohol.  Skilfully designed and very
simple. W ill always take you bome
and win you many races,

For catalogue write

CUSHMAN MOTOR CO
Lincoln, Neb.

4to5 H. P. Wt, 125 Lbs,
See our exhbition,
Madison Square Garden.

HEADQUARTERS

for Bronze Inscription Tablets, Signs,
Bank Work, and Ornamental Brass
Work of all kinds. Designs furnished

ALBERT RUSSELL & SONS CO.
Newburyport, Mass.

Woodland Bronze Works Dept.

within the reach of

[—Two Gifts In One

|-.llllll Minw
o) PPEY 1Y CTE

MEI‘RO ITAN

AGAZ 1

EaTEe a,

THE TIETROPOLITAN
MAGAZINE

is taking front rank among
the leading popular maga-
zines of the country. No
magazine offers a better list
of contributors; none offers
more beautiful illustrations;
few, if any, offer articles of
such wide popular interest.
Look up any number on the
newsstand and judge for
yourself. = The Magazine
may be sent to a different
address from your own if
you wish.

The Metropolitan

Magazine

is one of the most popular
magazines in America
noted for its clean, whole-
some,
handsome
its cheerfulness of purpose.
It has indeed been well term-
ed
Cheerfulness,
is to uplift, to please and to
educate.

The annual
price is $1.50, or 15 cents
for a single copy.

The Tabard Inn

Library The lowest price
of a Tabard Inn Exchangeable
Book is $1.18.
Book of your nwn selection from
the accompanying list will
mailed you prepaid in the combi-
nation herein offered. The books
are well bound in cloth and hand-
somely
own a Tabard Inn Exchangeable
Book it is your own property,

Itis

snappy fiction, its
illustrations and

““The Magazine of

> and its policy

subscription

A Brand New
be
Once

illustrated. you

but you can exchange it for an-

A new cloth=bound book in
a Tabard Inn Bookcase.

are
the
popular

the day.

other as often as you like on pay-
ment of a fee of five cents.
are a million Tabard Inn Library
Books
thousand
over the United States and in some
cities in Canada.

There

two

all

in ecirculation and
exchange stations

Many of these books

all

]

List of the Latest
Books

The Fighting Chance
Robert W. Chambers
Chippinge Borough
Stanley ]J. Weyman
The Awakening of Helena Ritchie
Margaret Deland
Prisoners
Mary Cholmondeley
0n Newfound River
Thomas Nelson Page
Coniston
Winston Churchill
Sir Nigel
A, Conan Doyle
The Treasure of Heaven
Marie Correlli
Panama (Isthmus and Canal)
C. H. Forbes Lindsay.
Puck of Pook’s Hill
Rudyard Kipling
The Tides of Barnegat
F. Hopkinson Smith
The Bishop of Cottontcwn
John Trotwood Moore
The Lion and the Mouse
Cbas. Klein and Arthur Hornblow
The Incomplete Amorist
E. Nesbst
Jane Cable
George Barr McCutcheop
The Doctor
Ralph Connor
Anthony Overman
Miriam Michelson
Buchanan’s Wife
Justus Miles Forman
By the Light of the Soul
Mary E. Wilkins-Freeman
White Fang
Jack London
Rosemary in Search of a Father
C. N. & A. M. Williamson
The White Plume
S. R. Crockett

among

FORM

most
of

A BRAND NEW BOOK (your own selection)
THE METROPOLITAN MAGAZINE—any address

Both for $2.10

S A

THE TABARD INN LIBRARY
1611 Chestnut St., Philadelpbia

DEAR Sirs:—I enclose herewith $2.10 for which
you will enter my name for THE METROPOLITAN
MAGAZINE for one year beginning with the, ... ., .....
number, and. send me by mail prepaid a new copy of lbe
following Book......
tn a Tabard Inn Case and to be exchangeable forever
at any Tabard Inn Library in the United Swates.

Name......:..

Fill Address.. .. cvesersrmsnnsrrns wrerd suveveres

OF ORDER

..1907

: the Book to be
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STEAM USERS

Ranbow  Packing

The original and only genuine
red sheet packing.
The only effective and most

- - economical flange packing in ex-
Mullins Advice to Boat Buyers istence
Before you buy Any boat, built by Any manufacturer, selling at Any price, ask: ; .
First—Is your hull guaranteed againstpuncture, and will you pay for repairs if it is punctured? Can’ t blOW Rambow out.
Second—1Is your hull guaranteed against leaking, water-logging, and open seams? .
Third—1Is your hull equipped with air-tight compartments, and guaranteed ag safe asa life-boat? FOI‘ steam, arr, hot or cold

Fourth—Will you guarantee Absolutely the speed of you various boats, and will you take them

back and refund the purchase price if they do not make the speed guaranteed? i ia joi .
Fifth—Is your engine guaranteed to be free from defects in workmanship and material, water, ac1d and ammonia joints
commercially accurate, perfect running, and will you, in case of my inability to run my engine, sen Beware of imitations.

a man to start it for me?
Look for the trade mark—the

Mllllins P r essed Steel Bﬂafs word Rainbow in a diamond in

Are Sold Under the Above Absolute Guarantee black, three rows of which extend
Th built of th, d steel plates, with air chambers i hend likea life boat. Th
smoot}:?ys%ggl hl\lllll gassﬁzodsoggeﬁ?es,saened %l?d:: I:;'J:‘ouagl]: gh: ?at:eerrs xi'!:t?]atcheellelastlpgsaml;lg rgsalstancg the full length Of each r OH
—they are faster, more durable, and safer—they don’t crack, leak, dry out or sink—are elegent in .
design and finish. Manufactured exclusively by
Werite For Our Large llustrated Catalogue of PEERLESS RUBBER Tl1FG. CO.
Motor Boats—Row Boats—Hunting and Fishing Boats. g
g d 16 Warren St., New York

The W. H. Mullins Company, 118 Franklin Street, Salem, Ohio.

Stat:onanes. Portables Hoisters, Pump-
it ers. Sawing and Boat Outfits, Combined
4 with Dynamos. ‘

.‘\‘
Gasoline. Gas, Kerosene.
Send for Catalogue.

State Power Needs,
CHARTER GAS ENGINE CO Box 148 STERLING ILL.

----- - ¥ The Greatest Pulverizing Machine
CRUDE ASBESTOS e Wodd

~___ DIRECT FROM MINES
Used Wherever Portland Cement is Made

| preparep | R. H. MARTIN,

ASBESTOS FIBRE | gfFicE, ST.PAUL BUILDING
for Manufacturers use 220 B’ way’ New York

OVER 50 PER CENT. OF THE PORTLAND CEMENT MANUFACTURED IN THE

UNITED STATES TO-DAY IS GROUND IN THE GRIFFIN MILL.

BRISTOL S
Recording Instruments

Fer Pressure, Temperature and
Electricity in all ranges
INSURE SA FE&X ECONOMICAL

PERATION

The Griffin Mill pulverizes more cement than the combined output
of all other machines used for this purpose.

Thoroughly tested by continually successful and constantly increas-
ing use during the past sixteen years.

Portland Cement Clinker reduced from % inch to required fineness
in one operation, with no auxiliary apparatus. No other machine
made will do this.

Buy the GRIFFIN MILL and get the BEST. It holds the world
record from every standpoint.

3 Write for Lamlcg T, stating conditions
.-.-: THE BRISTOL CO., Waterbury. Conn.,U.S.A
New York 114 beerw %mez Chicago, 53 Monadnock Building

THE DIAGRAPH

(Trade Mark Registered)
The Improved Stencil Cutting Machine
Is a saving 0£90 per cent in your Ship-

.. ping Depurtment worth consideri
L Just a word will bring our free
illustrated booklet describing the
Bragraph and our “ No Error’’ Bys-

.tem of shipping goods

American Diagraph Co.
[ 11} :\ Steond street, St. Louis, U.

WM. H. BRISTOL | —— — E— —
Electric Pyrometers. Bausch & Lomb|Send First for the L.H.C. BALSAM

Send for Catalogue and full information.

Bradley Pulverizer Company, 92 State St., Boston

\Hl’mr.-atjlc ¢ l'!t‘“i[i(’l'-\"[‘liit"' Forms, |
A Tt o XV i ' . H
Microscopes  Catalogue %y, | lsANITISSUE

are used in the leading
laboratories everywhere.
If they were not the best
they would not be so uni-
versally used. If you are
about to buya microscope
for any purpose, write
first for a catalog of
Bausch & Lomb Micro-
scopes and Accessories.

Bausch & Lomb

Wm. K. Bristol. 45 Vesey St,, New ‘Jnr-

A New
Toilet Paper

Treated with aromatic
Canada Balsam, which
makes it the softest and
‘strongest toﬂet paper
made. Antizeptic, and
LOIEE WIann in’ parchment in sealed cartous.
C'osle no more than common makes—10¢, 15¢, 26C.

Fifty S8heets Free, or $1.00 worth sent, prepaid,

3 Before installing a xas and sasoline eneine for an
COMPLETE Optlcal Co. t“)‘lxlllil;otf}?é 11': ﬁ’“c pggs&?ge%) gobtam ta‘lnd XA, care}t %gm!égre in United Statesand Canada, on receipt
ngine catalogu
ELECTRICLIGHTOUTFITS ROCHESTER, N.v-| It tells and shows by means of many Jliwstrations the SCOTT PAPER CO., 504 GLENwOOD AvE., PHILADELPHIA.

< excellent features of construction and operation which

::i‘g’ ‘;S’é?ONBOZE‘:gAGO give L H. C. ¢ngines their superiority, Hy reading this

H 1 catalogue rurelinlly you wili place vpurself in position

SAN FRANCISCO. to decide ucourately what engine is best for you to buy.

{ - H. C. gas and gasoline engines are made right to

—- wwes...- . .- iTurnishabundant power with the lcast anneyance and

at least cost. They are strnng and simple,sturdy and

dependable, powerful and durable. Send to-day tor ;
C!th&ijlo(%u built i

engines are bult in the following style and sizes: |

Vertical, 2 and 5-FL P. €

For Yachts, Launches, Residences, Etc.

‘We are specialists and have all sizes of the finest outfits that
money can buy, guaranteed fully, We contract o install any-
thing electrical in sny boat no matter how large or srall.

®ur standard outfis can be installed byanyone with the detailed
directions furnished.

Incandescent and Arc Searchiights.

For catalogue and details address Electricai Department.

RICHARDSON ENGINEERING CO., Hartford, Conn.

THE Nulite ¢°r% Lamps

For Il’ome. E-Ior{, sid Bireet

‘We also manufacture Table Lamps,
Wall Lamps, Chandehers, Street
Lamps, Etc. 100 Candle Power

— 18'21'25 loot jaunches a1 proporlion- d k Horizontal % “"t‘“‘“n“ 73 and_Portable) 4, & 8, 10, 12, goven “hows ONE CENT.  No
66 ate prices. All lannches fitted with and 20-H Wicks. No Smoke. No @dol
THE LEADER.” two cycle reversing englies with speed The International Harvester Company of Amerlca. inc. | Absohitely sife. THEY SELL AT SIGHT,
controlling lever; simplo st =nglne made; % ? € Monroe Street, Chlcago, 111. f:(;lluswee territory to good agents. (@~ Write for
13 H. P. Gasolene Auto-Marine Engine starts without cranking, hasonly dmoving Chi jnaqo squar Light Co. Dept G, Chicago

arts. “teel rowboats, §40 00, All buats fitted R
Bullt like o watch, Beautifully Finlshed. Accu: £|1h wivke LT g nrtrr?n_ts nrti sink, nmd ne

rately Constructed. Light, Strong, Reliable, and L p ; Eart ! nleng. E All vavieties at 1owest prices. Best Railroad
Nl eperanh. Sutafly or s | SonbBouse Wit e Track and (Vagon v Stock Scales made. .
Ll TR Tty Thé;rougmy guamnpxeei, . : Alse 1000 useful articies, inciuding Safes,
Bt Sy oot lmlesmpme roa A ’ ¥, cufting out sll Sewing Machines, Bicycies, Touls. etc. save
» 70! . " ‘middlemen's prafits. Prec catolog Monay. Lists Free. CHICAG® SCALE CO.. Chicago. Il :

log upon application. Manu actured by
Y ’ : MICHIGAN STEEE BT 0D

CLAUDE SINTZ, 1352 Jefresnn ive.
292 S, Front St., Grand Raplds Wich. | tesroit, Hicsigsn g

Electrical Eng 1r\eenng; .
and Experimental Work ot Every Des: ription

We have every facility tor producing first-class work

promptly. @ur factory 1s equipped with modern ua- i

chinery throughout.

C. F. SPLITDORF
Engineering Bept. 17-27 Vandewater St., N. Y. (‘1ty

T STEAMSHoy 2, |
OhioUSA

Vulcan Place

WorKSC‘

In offering this fine high grade e o
Hampden watch at §21 Ve e- 1997 Model
lieve we are giving readers of the
ScigNuFic AMERICAN the greatest

MR watch value ever offered for the

The only comfortable, non.injurious motor

cycle on the market, built on the latest model,
including the famons * Merkel motor, Grip
control, and Spring Frame and Fork, abso-
lutelythesafest and speediest roadsterorracer
yet made.

Write for Catalogue and Prices

Holsten Spark Plug

The D thal will ot short givewat which
the mannTacturer bas ruaranteod for Ave
Fed s

Will repluee any purt that does not ive
up Lo ther &mbrﬂ.ntLP ab ) e refumded 17
the troublaes their foold as i 19 the ouly
Bl that s interchugrenble. The hattory
andd vibralm wosl e o eood conditinn e
Lthe plue will nol work for thut 1s where the
tromhle is alwiys Tounid; battery cxbousted,
ar vinrator our af amubtm:.,nt. e terminals
loouse,  Astbe plue 18 really a little engine
it needs some leht ol al the wovable parts
the same 48 the BRgine Fou uss when you
let in stand any lenglh of inue. ®end Tor
pariiculars. Inall sfzes and threwds.

TRIUNPH ENGINEERING CO.
52-50 ench S26-320 Bamyette Bt., cor, Spring, New York Uity

MERKEL MOTOR CO.
1092, 26th Avenue, Milwaukee, Wi8.

SHENETDIL Lo2tviaeS
HAVEA Hyr SHY“' l?ni &"I.m

H 15 to 21 South Clinton Street.

will acud
$21, W
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B, SIMDX NEWCoMD, PRESIDENT ARTHUR T. WHWADLEY

OF YALE.

PRESIDENT R. 5. WOODWARD,
OF CARNEGIE TNSTITUTION.

{ Deparunent of Astronomy. )

SIDENT DAVID S, JORDAN,
NIb S TANFURD,

FREDERICK CONVERSE BEACH.
(Editor in Chief.)

GEORGE EDWIN RINES,
(Managing Editor.)

HON. JOSEPH H. CHOATE.

The NEW AMERICANA

is the only reference publication which covers the entire realm of human
knowledge and which brings this proven knowledge down to the exact present.
THE AMERICANA is the Great Question Answerer of the age. 9
Starting at the very beginning, every department of Science, of History, of
Literature, of Religion—of the thousand and one subjects which interest

9 and attract the human mind—all are included within its pages. ]

EDWARD EVERETT HALE.

-~

Copyright. 1963, by J. E. Purdy
PRESIDENT BEN TDE WHEELER,
OF CALIFORNIA, CARDINAL GIBRONS.
* the countless questions of the inquiring mind of the child ? '

Over 2,000 scholars and experts have, in THE AMERICANA,
supplied the knowledge and information which enables parents to
? answer these questions accurately—information which can be found ?
in no other reference publication.

Knowledge has increased so rapidly during recent years that no mind,
? however well trained, can grasp and retain the exact facts concerning any 9
simple subject. :
THE AMERICANA is the one publication that, covering the entire
2 field of human knowledge, appeals equally to the child, the parent, the
scholar, the man of business, the lawyer, the physician, the clergyman
and the librarian.

-~

PROF. CASSIUS J. KEVYSER,
OF COLUM DIA. .
(Department of Mathematics.)

FROE. J. E. CHEIGHTON,
0¥ qu‘l'_'-l {8 -
(Department of [hilosophy.)

“"TTAKEN all in all we have no hesitation in saying that

this great American production, in the extent and use-
fulness of its contents, in its technical arrangement, in its original
conception and brilliant performance, is without a peer.’—
Review of Reviews Magazine.

ANDREW S. DRAPER.

NEW YORK STATE CONMIS:
SIONER OF EDUCATION,

(Department of Education.)

No mere advertisement
can convey an adequate
idea of the vast interest

and immense utility of the
AMERICANA, or of its exceptional value and sumptuous appearance. [.et us send you therefore
a handsome 120-page book containing specimen pages, maps, full-page plates, duo-
tones, color plates, and text illustrations, with portraits of celebrities, full-page photo-
graphic plates of the most interesting and up-to-date subjects—The Americana being

Copyright. 1902, by J. E. Purdy
THOMAS W, MHIGGINSON,

REQUEST BLANK

SCIENTIFIC AMERICAN COMPILING DEPT.
258 FIFTH AVENUE, NEW YORK CITY

GENTLEMEN : Please send, without expense to
me, your 120-page Book of Specimen Pages, Maps,
Duo tones, Color Plates, Portraits, etc., of the NEW
AMERICANA, with particulars regarding prices and
your easy-payment plan.

Name ...........
the best illustrated of all reference works. With the object of making the AMERICANA - .
quickly and widely known, before placing the work in the hands of dealers for general distri- S
bution, we will accept orders direct at a large reduction from the established price. Those in- Street.

terested are requested to make application immediately. The work is sold exclusively in con-

nection with the SCIENTIFIC AMERIOCAN 2and cannot be otherwise obtained.

Town and State...........cceeeee ..

CUT OUT AND MAIL TO-DAY




There is a big profit in boat building. Seventy-five per cent. of the selling
price of boats is for design—Ilabor and the boat factory’s big profit. We

No Tool Experience Necessary—Costs but a Trifle.

You need only a set of Brooks Patterns—a little lumber, hardware,
common household tools—and your spare time. 21,311 people built
boats last year by the Brooks system. WHY NOT YOU?

The Brooks System consists of exact size patterns and
fully illustrated instructions. The patterns are printed on
heavy paper and there is a pattern for every piece of the boat.

The instructions and illustrations thoroughly cover every step
of the construction. Each boat has its special instruction sheet.

We tell you how to lay a certain pattern on a particular piece of
material—how to mark and cut it out—how to fasten it into place with
the right size nail, screw or bolt. ~We then show you an illustration of
the work properly done.

We give you an itemized list of all the materials required—telling how
the lnmber should be dressed and purchased without waste.

A Business Opportunity

furnish the design—you put up the boat and
y; get the profit. We have established hundreds

e

United States.

and practical.

Vst iy T

Why You Should Use the Brooks System

We are the Originators of the Pattern System of Boat Building. Our goods are Standard. We
have continually improved and perfected our System. We have the largest factory of its kind
in the world. (Covers 20 acres of ground and nearly 10 acres of floor space.) We own the stand-
ing timber—cut and manufacture it ourselves—do this where the timber grows. You pay no
middleman’s profit. We are the largest retailers of marine hardware and boat fittings in the
We buy in enormous quantities in the open market and at right prices. We sell
right. We handle not only one part of a boat or frame, but every part and piece entering into the
construction of a boat—framing—planking—decking—hardware and fittings— complete or in
part as you desire. Our frames are all made by duplicating machinery—each part is gerfect
and accurately fitted. Every pattern is worked out scientifically and the result is both artistic

materials. Our No. 5—16-foot launch. frame with patterns to finish, $15.00. Our No. 15—
22-foot gpeed launch, frame with patterns to finish, $20.00. These are regular prices
listed in our catalog—other frames in proportion. Patterns are absolutely free with all
knock-down frames. We gell for less than it costs others to manufacture. We offer
the largest and most complete line of boats of all kinds --for all purposes. .
Special freight rates and quick dispatch on foreign shipments. We prepay carriage
charges on patterns to any part of the world.

REDUCED PRICES. Patterns of all row boats and canoes $1.50to $2.00. ILaunches
and sail boats under 21 feet $4.00 to $5.00. From 21 to 30 feet $5.00 to $r0.00.
Satigfaction guaranteed or money refunded.

It fullv illustrates our big line of boats. Contains a number of testimonials from amateyr
builders and photographs of the boats they have built.

BROOKS BOAT MFG. CO.

ORIGINATORS OF THE PATTERN SYSTEM OF BOAT BUILDING.

in the boat-building brisiness. Omne man built
ﬂ twenty-seven boats from the one set of patterns
last year. You can supply your customers with
any kind of a boat they desire—racing—semi-
speed or family launches—dories—tenders—
tarpons — stern-paddle wheelers — sail-boats—
larks—skip jacks —skiffs—row boats—duck
boats and canoes.

SPEED. We can give you 28 miles
per hour with 60 Horse Power engine
—20 miles with 15 Horse Power—16
miles with 10 Horse Power—8 miles
with 2 Horse Power -all proved over
measured courses last year.

Your boat is an assured success. Get our catalog for prices on all parts and

Don’t fail to get our big FREE Catalog.

422 SHIP ST. SAGINAW, MICH. U.S.A.

(FORMERLY OF BAY CITY, MICH)




	1907-02-23_Page_01
	1907-02-23_Page_02
	1907-02-23_Page_03
	1907-02-23_Page_04
	1907-02-23_Page_05
	1907-02-23_Page_06
	1907-02-23_Page_07
	1907-02-23_Page_08
	1907-02-23_Page_09
	1907-02-23_Page_10
	1907-02-23_Page_11
	1907-02-23_Page_12
	1907-02-23_Page_13
	1907-02-23_Page_14
	1907-02-23_Page_15
	1907-02-23_Page_16
	1907-02-23_Page_17
	1907-02-23_Page_18
	1907-02-23_Page_19
	1907-02-23_Page_20
	1907-02-23_Page_21
	1907-02-23_Page_22
	1907-02-23_Page_23
	1907-02-23_Page_24
	1907-02-23_Page_25
	1907-02-23_Page_26
	1907-02-23_Page_27
	1907-02-23_Page_28

