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is the simple, easy way in picture taking.
No dark-room, few chemicals. You “do the
rest” with a Kodak Developing Machine.
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helps the amateur to the
making of technically perfect
and artistic photographs. Ex-
plains all the little difficulties
—there are no bigones. Tuition
free to all owners of Kodak and
Brownie Cameras upon payment
of one dollar for text books.

Kodaks, - - - $5.00 to $75.00
Brownie Cameras, - $1.00 and $2.00
Kodak Developing Machines, $2.00 to $10.00

EASTMAN KODAK CO.,
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details, at your EQW
A N
i = "‘:‘

dealers, or by mail.

Rochester,
N.Y.

ust to Blow
Our Own Horn

we present herewith an illustration of one of our specialties, with the assurance that the machine is even better
than the picture

Conrad
Motor
Vehicles

are renowned for their beautiful ap-
pearance, elegance of design, sim-
plicity of construction, fewness of
parts, extreme durability and positive
economy.

Steam or Gasoline

Our Handsome Illustrated Catalogue containing full particulars
with prices of the different machines we make sent free.

THE CONRAD MOTOR CARRIAGE CO. ¥ BUFFALO, N. Y.

| IsZIER 18 H. P.

Four Cycle
Gasoline Engine

FOR YACHTS & LAUNCHES

MECHANICALLY OPERATED
VALVES
Four methods of governing,

Absolute speed control,
Perfect lubrication.

We build engines from 1% to 36 H. P.
and launches from 17to 85 ft. in length,

THE LOZIER
MOTOR COMPANY

PLATTSBURG, N. Y.

Branch Offices
New York City, 1 Broadway
Boston, 185 Summer Street
Philadelphia, The Bourse Building
Sales Agencies
Chicago, 1412 Michigan Avenue
‘Washington, 1111 14th Street, N. W,
Baltimore, 651 W, Baltimore Street

The Best Thing on Wheels

The Pioneer Runabout easily maintains its lead in Automobile s1- .«
by the simple fact that improvements in construction origins
Oldsmobile. Imitators follow. The working parts are as < ..;:

practical as experience can devise, strength is assured by the ver:
grade material, and mechanical skill makes them true to a hair.

Price $650.00

Starts at will from the seat, instantly and readily controlled. Easy to underst::nd and
operate. NOTHING TO WATCH BUT THE RoAD. Selling Agents in all principal cities.
“Write for information and illustrated book to Dept. 21.
.
Mich.

Olds Motor Works, Detroit,

Ten Years of Actual Travel Over American Roads

good, bad, and indifferent have given

The HAYNES-APPERSON MOTOR (AR

a decided advantage over all other cars of American construction, and it will be years before some of them will
bave reached the high state of perfection already attai:ed by this famous American product.

ALL HAYNES-APPERSON CARS aresupplied with 4 distinct speed changes, all being obtained from
a single lever, and the famous Double Opposed Cylinder Motor which was originated by THE HAYNES-APPER-
SON COMPANY and is now THE WORLD’S STANDARD, is employed in every type of car they bu‘ld.

Steering is accomplished by an adjustable wheel, S
80 arranged that the shaft may be moved from a
perpendicular position to one fairly in the lap of the
driver, and may be changed instantly to any position
between these extremes while car is in motion, with-
out for one instant affecting the guidance of the car.
By raising the steering shaft it is thus thrown en-
tirely out of the way of those entering or leaving
the car.

It is noteworthy that THE HAYNES-
APPERSON CAR has won every road con-
test of a practical nature held in this
country. Nootherbuilder can show solong alist (8%
of records. If you are considering the purchase o §
an automobile be sure to read our booklet before
purchasing. 1t tells quite clearly why :

THE HAYNES-APPERSON IS
BEST FOR AMERICAN ROADS.

We Are Always Pleased to Show Visitors Through Our Spacious Plant.

THE HAYNES-APPERSON COMPANY,__KOKOMO, IND., VU. S. A,
(The Oldest Builders of Motor Cars in America)
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CATALOG OF LATEST MODELS SENT ON REQUEST 7

BADGER BRASS MFG. CO.
KENOSHA,WIS.

PIERCE MOTORETTE.  Stanhope Modet.

“Made to Run All the Time in Any Weather.”

EASTERN
BRANCH

S
Weight, 1,000
pounds.

Speed, 4 to 20
miles per bour.

Reverse.
Top if desired.

Wheel base,
5 feet 10 inches.

Gauge,
4 feet 6 inches,
Artiliory "
er
%Vhee]s.

An Ideal for Physicians and other busy men.

H. P. Motor,
B Hion Type.

Accessible,
Simple, Durable
and Elegant.

PRICE,
$1,150.

With Top,
$1.200.

Extra Front
Seat 850 added

K. O. B. Buffalo
e —

THE GEORGE N. PIERCE CO., Makers, BUFFALO, N, Y., U.S. A.
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THE NEW CUP YACHT “ RELIANCE.”

At the close of the “America” cup races of 1901, when
the results had proved that the two yachts had come
so closely together that the result was largely a ques-
tion of the accidents of seamanship and weather, it
was acknowledged on all hands that their designers had
apparently reached the limit of their skill with the type
of yacht employed for these contests. Herreshoff, in
spite of all the rich store of knowledge acquired in the
construction of four previous cup defenders, had been
unable in that year to produce a boat superior to his
own ‘“Columbia;” while Watson, in spite of the much-
talked-of tank experiments, was unable to beat
“Shamrock I.” in her improved condition, by more
than a very small margin. When the challenge for
this year’s series of contests was received and ac-
cepted, the necessity of building a new cup defender
was apparent.  The supposed superiority of “Constitu-
tion” to “Columbia” was at best very hypothetical, and
based solely upon the presumably befter handling that
‘“Columbia” had received during the trial races. At the
same time, in view of the fact that Fife, whose ‘“Sham-
rock I.,” after some readjustment of her sail plan, had
proved to be practically equal under many conditions
of sailing to “Shamrock II.,” had been commissioned to
build the new boat, and that in all probability he would
succeed in turning out a craft that was faster than
either of the two “Shamrocks,” it was realized that to
insure the retention of the cup a new defender should
be built, and that the task of designing and construct-
ing the craft should be given to Herreshoff. This much
decided upon, there arose the important question as to
what kind of yacht should be built—a question more
easily asked than answered. Indeed, “Columbia” had
proved such an extremely satisfactory boat, that when
it came to the question of the design of “Constitution,”
Herreshoff made no further change in model than to in-
crease the beam by one foot and enlarge the sail plan to
match the greater power of hull thus secured. In con-
struction “Constitution” had some advantages of light-
ness and strength due to the system of belt-and-longitu-
dinal framing adopted; and it was a source of great
surprise and general disappointment that with her
greater power, greater sail spread, and general lowering
of weights of hull, she did not show any decided superi-
ority to the older boat. It looked as though Herreshoff
had done what Watson had frankly declared that he
had himself done, namely, exhausted his resources in
the development of the conventional type of 90-foot rac-
ing yacht. There was no further gain to be looked
for in the direction of reduction of weights, nor, judg-
ing from the results in “Constitution,” was there any
advantage in increase of power by increase of dis-
placement and sail area—not, at least, if the same typi-
cal midship section was to be retained. If any radical
departure was to be taken, experience in smaller classes
of yachts had shown that it must be in the direction
of the broad, shoal-bodied eraft of the modified scow
type, a type which had proved to be practically invinci-
ble in these classes.

Now, Herreshoff has never in his larger boats ap-
peared desirous of going very far in this direction.
At the same time, there is no denying the fact that
the bold departure made by the young Boston de-
signer, Crowninshield, when he produced the scow-fin
90-footer “Independence,” while it did not achieve the
object aimed at of producing the all-round fastest cup
yacht of that year or any year, nevertheless served to
give some most valuable data and proved to a demon-
stration that on certain points of sailing, a properly-
designed 90-foot modified scow was faster than any-
thing afloat. Although “Independence” showed all the
faults of the scow type when going to windward,
.pounding heavily in a breeze and head sea, and spill-
ing the wind out of her sails under the conditions of a
sea and a light breeze after the manner of all beamy
shallow craft, she had proved that on a broad reach
she was the fastest 90-foot sloop ever construct-
ed. On a certain memorable day off Newport, in a
breeze of from 17 to 25 knots strength, although, as
was to be expected, she was beaten by “Columbia” on
the windward leg, she overhauled that boat (herself
remarkable for her reaching qualities) at a pace which
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gave reason to believe that were “Independence” prop-
erly tuned up, she would, with all her faults to wind-
ward, have proved more than the master of “Colum-
bia” or “Constitution” on a triangular course in a
wind of any strength. Her performance in reaching
made a profound impression upon the amateur ele-
ment among those who are intimately connected with
the defense of the cup; an impression so strong that
when the cup yacht was ordered, it was made a sine
qua non that she should embody some of the best fea-
tures of the ‘“Independence” type. And right here, it is
but just to Mr. Crowninshield to acknowledge the most
important contribution he has made to the defense of
the “America” cup; for it was pretty safe to say that
had “Independence” not been built, the defense of the
cup this year would never have been intrusted to a
vessel of the extreme type which is now being built at
the Herreshoff yards.

The prohlem, then, before the Bristol designer was
to produce a yacht with all the best features of the
scow type, such as great sailing length when heeled,
and large sail-carrying power, with as few as possi-
ble of the scow’s drawbacks, such as the flat floor
forward and the hard shoulders which helped so
greatly to the undoing of ‘“Independence” in a troubled
sea. And this Herreshoff has achieved, if we may judge
from the model of ‘“Reliance,” although with what
measure of success will never be known until the boat
commences to toy on some calm day with the left-over
disturbance of a yesterday’s blow. The new boat has
more beam and considerably less dead rise than “Consti-
tution,” a harder bilge and longer ends, particularly in
the forward overhang. Her extreme beam is 25 feet 8
inches; her draft, 18 feet 9 inches; and her length over
all, 140 feet. In her midship section she shows exactly
2 feet less dead -rise than “Constitution,” and while
her hull is not so shallow as that of “Independence,”
it is still sufficiently shallow to allow the ends to be
carried out to give practically the same length on deck
as the Crowninshield boat. While she will thus secure
something of the same long, flat floor, she differs from
‘“Independence” in the fact that the fullness of her
bilges, as shown in the midship section, is not carried
out into the forward overhang, as was done in the
Boston boat, the sections from the water-line at the
stem to the bow being something of a compromise be-
tween the almost semi-circular sections at the water-
line of “Shamrock II.” and the decided V-sections of
“Columbia” and "Constitution.” While there is some
loss of power in this modification, there will be a de-
cided gain in easiness in a seaway, especially when the
seas are short; and while the new boat will pound some-
what heavily under these conditions, she is not likely
to take the bit.in her teeth, as did ‘“Independence,” and
run wild under a freshening breeze or in sudden puffs.
Although the draft is less than that of “Constitution,”
the keel is longer and the bulb is drawn out to finer
lines. The mast relatively to the load-water line is
stepped in the same position as in “Constitution,” and
with her 100 tons of lead in the keel, her harder bilges,
greater beam, and greater length of water-line when
heeled, she will naturally possess larger sail-carrying
power; she will spread in the neighborhood of 15,000
square feet of canvas.

It is a curious fact that, broadly speaking, the Eng-
lish designers are working on opposite lines from those
outlined above. The new Fife boat, as compared with
the two “Shamrocks,” will have a deeper body, consid-
erably more dead rise, greater fullness in the gar-
boards, and somewhat less overall length, the model
thus reverting somewhat to the type of “Valkyrie II.”
and “Britannia.” Hence, for the second time in the
history of these cup races, the American and British
designers have crossed each other, our boat running
to great beam, shoalness of body, and large wetted sur-
face and the English craft tending to greater fullness
of body, large displacement, and a small wetted sur-
face. Should both boats come up to the designers’
expectations and prove to be a success, the out-
come of the races will depend, more than it has for
several years past, upon the conditions of wind and
weather. In light breezes and troubled water the
advantage should lie with “Shamrock III.” Also when
“split open,” that is running dead before the wind,
with spinnaker set, the larger displacement and finer-
lined Fife boat, with her smaller wetted surface, should
prove to be the faster both in light winds and strong.
On the other hand, on a triangular course, where there
is much reaching to be done, especially under the con-
ditions of a strong breeze and a smooth: sea, ‘“Shamrock
II1.” should be hopelessly beaten, while in a rough sea
and strong wind, and under any conditions where reef-
ing becomes necessary, the advantage, except in reach-
ing, should lie with the Fife boat. Seeing, however,
that moderate winds and fairly smooth seas prevail
during August, it would look as though the extreme
boat which Herreshoff is building should prove to be
the winner.

CoNSTRUCTION.—The belt-and-longitudinal framing
that Herreshoff used in “Constitution” proved to be
so successful, that it has been adopted practically with-
out any change i1n the new boat. This system was
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elaborately described and illustrated in the ScIeExTiriC
AMERICAN of May 11, 1901, and the reader is referred
to that article for the details of construction. Broadly
speaking, the framing of ‘“Reliance” consists of nickel-
steel belt frames of deep section, which are spaced 6
feet 8 inches apart, the frames occurring at every
fourth station of the eighty-four stations which make
up the full overall length of the yacht. These frames
extend entirely arocund the interior of the yacht, and
embody the floor plates, frames, and deck beams in
one. They are deepest where they form the floor plates,
and they become shallower as they run up through the
bilges to the deck beams. The hull plating, which is of
Tobin bronze and nickel-steel, is laid on in seven
strakes with flush joints; the first six strakes are of
bronze and the seventh or sheer strake is of nickel-
steel. In addition to the belt-framing there is a
series of longitudinal frames consisting of alter-
nating T-irons and bulb angles. The T-irons are
laid along the seams to which they are' riveted,
while the bulb angles extend longitudinally midway
between the seams, and serve to give additional
stiffness to the plating and to reinforce the longi-
tudinal strength of the boat. To prevent the buckling
of the belt-frames, a series of plate-steel knees are
worked in between the frames and the T-irons, the
knees being placed on opposite sides of the belt-frames,
that is, one series of knees being on the left side of
the frame on one T-irbn, and on the right side of the
frame on the next T-iron. In a vessel of the great
deck area of ‘“Reliance,” especial attention must be
paid to the question of lateral stiffness; and this is
provided by a system of diagonal strapping consisting
of 5-16 nickel steel straps, covering the whole area of
the deck. These straps are securely riveted to each
other where they intersect, and at the partners where
the mast passes through the deck there is worked in
a diamond-shaped plate of steel 34 of an inch thick and
measuring 4 feet on the side, which is riveted to the
strapping and serves to hold the heavy collars which
form the mast partners. Over the strapping thus form-
ed is laid a continuous deck of aluminium plating. The

.mast-step will be of the same general construction as

that of ‘“‘Constitution.” It is formed by deepening the
Kkeelson to a depth of 41 feet, by adding an additional
belt-frame and by considerably deepening the foot-plate
portion of these frames in the wake of the mast. At the
partners there will be two heavy collars, one above and
one below the steel deck plate, the upper one being
formed of a 6 x 6 inch angle iron, 1 inch in thickness,
and the lower of a 6 x 12 inch angle iron also 1 inch in
thickness. The 6-inch flanges of these collars will be
riveted to the steel deck plate by rivets which pass en-
tirely through from collar to collar. Four heavy,
vertical ties alsc extend from the deck to the top of
the mast step where they take hold of the collar which
forms the actual footing for the mast. The construc-
tion at the mast is also greatly stiffened by a pair
of heavy struts of box section, which extend from the
mast pardners to the bilges. It will be noticed that
the construction is in general very similar to that of
“Constitution,” whose hull was so stiff that when the
vessel was close-hauled it was impossible to tell by the
bulkhead doors upon which tack the yacht was sailing.
—_— —, e —— ———
THE NEW MEASUREMENT RULE OF THE NEW YORK
YACHT CLUB.

There has been a growing dissatisfaction of late
years among yachtsmen with the type of boat which
has been developed- under the rules of measurement
that govern yacht racing. Not only has the con-
struction of yachts been pushed to such an extreme
of lightness that broken spars and leaking hulls are
becoming increasingly common, but the form of the
yachts themselves has gone to such extreme propor-
tions that the racing machine of to-day is not only
costly to build, troublesome to handle and subject to
rapid deterioration, but its construction and model
combine to render it about the very worst kind of
seagoing craft that could be designed. As a cruiser
it is pre-eminently uncomfortable and unsafe. The
question of developing a rule of measurement under
which it would be possible to produce a yacht that
would be both speedy and comfortable, one which,
when its racing days were over, would have before it
a long term of usefulness as a cruiser, has been agi-
tated both by British and American designers, and
they have been in practical agreement that something
should be done to produce a more wholesome type.
This conviction took form in the appointment in 1902
by the New York Yacht Club of a Committee on Meas-
urement, whose first step was to send a letter to
the leading yacht designers of the world, asking
whether they did not consider that it was desirable to
formulate a new system of measurement, which would
“produce a wholesome type of boat,” and asking
whether these designers did not consider it possible to
“formulate a system of measurement which might be
adopted as an international standard.” The letter
requested that suggestions should be sent in as to
what system of measurement should be adopted. The
replies received were unanimous in agreeing that it
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was practicable to formulate the desired rule, and that
displacement or its equivalent should be incorporated
as a factor in the rule of measurement adopted. As
a result of the discussion thus opened up, it develop-
ed that there was a practical agreement on the three
elements of length, sail area, and displacement as
those which should enter into the question of meas-
urement, and the rule as finally adopted by the Club

is as follows:

L -
Rating measurement ':*Xls' A

5YD
multiplied by the square root of the sail area, and di-
vided by five times the cube root of the displacement.

Now the development of the racing yacht under the
old rule, in which the length of the waterline was
added to the square root of the sail area, and the re-
sult divided by 2, had led to the production of an
extremely undesirable type of boat, it having been
found that the very fastest type of craft built under
this rule was an unballasted scow—a broad, shallow,
box-like structure with its under-body slightly curved
longitudinally, so that when measured it would float
on an extremely short water line, and when heeled
to a breeze would lengthen out to something like
double that waterline, using the windward portion
of the hull with the crew crowded on the windward
rail as ballast to enable the craft to carry its abnor-
mally large sail spread. The most outrageous in-
stance of this development is an extraordinary freak
known as ‘“Outlook,” which was built for the defense
of the Quincy cup. This craft, which is called a 21-
footer, is 52 feet 7 inches in length on deck, 16 feet in
extreme beam, has a draft of hull of only 8 inches,
and yet has a sail spread of 1,800 square feet. This
boat (sic) proves what may be done under a faulty
rule, that is a rule that is not sufficiently compre-

or the ‘length
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portions and the tendency to run to the freak type
had not made itself felt in what was known as the
knockabout class. She is a moderate boat, with easy
sailing lines, a good-sized displacement, and a snug
sail plan. The other 21-footer, “Don,” built in 1901,
shows the rapid development toward the extreme type
which had taken place in the brief period of three
years. She was designed by Mr. Mower, and in the
season’s racing she had a brilliant career, proving
to be practically invincible and winning. by very
large margins. It will be seen at once that though
she is nominally a 21-footer and to that extent in
the same class as “Arbeeka,” she is actually a very
much larger and more powerful craft. When she
is heeled to a breeze her sailing waterline is from
28 to 30 feet in length, and with her 600 pounds
of live ballast in the shape of the crew strewn
along the weather rail, she is well able to carry
her 811 square feet of sail even in a pretty fresh
breeze. The abnormal sailing length is due to the
great length and fullness of the ends. We have
traced the designs of the two boats, one over the
other, so as to show graphically how the New York
Yacht Club’s rule of measurement, if it were applied
to them both, would give to the more wholesome type
of boat a handicap so liberal that the faster boat could
never cut it down.

In the new rule the length is no longer measured
on the middle vertical plane of the vessel, but on
a vertical longitudinal plane taken at one-quarter of
the greatest beam at the load waterline, and it is ob-
tained by measuring the length in this plane at the
waterline and on deck, adding these together, and
dividing by 2, which gives the mean length on the
quarter breadth. By looking at the plan of the two
yachts, it will be seen how greatly the full waterlines
of “Don” and her long overhangs contribute to her
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lutely prohibitive figure as shown above. The weak
point in the rule, if it has one, is the very large dis-
placement divisor, and we think it will probably be
found, after one or two seasons’ racing, that it will
be advisable to take say three times the cube root
of the displacement, instead of five times, as the di-
visor.

It is interesting to note the effect which the new
rule will have on existing yachts: Thus “Columbia,”
whose rating under the old rule was 102, under the
new rule becomes 131. The 70-footers “Mineola” and
class, which are more extreme in model than “Co-
lumbia,” have increased in measurement from 76.34
to 90. The most interesting comparison is that he-
tween last year’s extreme racing yacht, ‘“Neola,”
which measures 51 feet on the waterline, and the
Fife boat “Isolde,” which measures 59.7 feet on the
waterline. The ‘“Neola” is the most extreme, and
for her size the fastest, large cutter that has been
built to date. The “Isolde” is a large-displace-
ment, deep-bodied, easy-lined craft of moderate sail

plan, and is practically the type which the New
York Yacht Club rule is expected to produce. The
51-foot “Neola,” whose rating measurement is 60

under the cld New York Yacht Club rule, measures
73 feet under the new rule; whereas the 60-foot
“Isolde,” which measured 60.5 feet under the old rule,
measures practically the same, or 61 feet under the
new rule. Or in other words, the 51-foot yacht under
the new rule has a measurement 12 points higher
than that of the 60-footer. It will thus be seen that
the new rule, even in the larger classes, bears very
heavily upon the extreme craft that have been turned
out during the past two or three years.

For the sake of comparison, we have shown the al-
lowance which “Don” would have to give ‘“Arbeeka”
under the Larchmont-Hyslop rule, which is used by
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hensive, when a clever designer sets out to build the
most extreme boat possible under that rule by break-
ing the spirit without breaking the letter of it.

Broadly speaking, the adoption of a rule which
took cognizance merely of length and sail area, was
based upon sound scientific principles; for length is
the chief determining factor of the resistance of the
vessel, and sail area of her power. Other things be-
ing equal, the longer vessel will be faster than the
shorter one, and the vessel with the larger sail area
will have the greater driving power. Building under
this rule it was soon found that of two vessels of
equal waterline length, the beamy boat of shoal draft
with a hull of small displacement was faster under
the average weather conditions than a boat with mod-
erate beam, greater draft, and larger displacement.
Moreover, if a shallow hull was adopted, it be-
came possible to carry out the overhangs of the boat
to an excessive length, and by maintaining the hard
turn of the bilges in the sections as they ran out
into the overhangs, it became possible to greatly
lengthen the waterline as the vessel heeled down
to a breeze. Consequently a 21-footer, like the “Out-
look” mentioned above, became, to all intents and
purposes, when she was heeled, a 40-footer, the great
stability due to her extreme beam and lengthened
waterline enabling her to carry the rig that would
ordinarily appear on a 40-foot yacht.

Although the New York Yacht Club rule is not
likely to be applied to any boats under 30 feet in
length on the waterline, we have chosen for com-
parison the two 21-footers, shown in the accompany-
ing diagram, for the reason that the full data regard-
ing these boats was accessible. The “Arbeeka” is a
21-foot knockabout, designed in 1898 by Mr. Crown-
inshield, at a time when the craze for extreme pro-

TYPE RACING CRAFT.

high rating of 35, while the sharper waterlines and
moderate overhangs of ‘Arbeeka” assist to reduce
her rating to less than 20.

It should be explained that the rule states that in
case the width of the stern on deck exceeds one-half
the greatest beam at the load waterline, the measure-
ment for the length on deck shall be taken to a point
aft of the stern where the continuance of the fair line
of the top edge of the plank-sheer would intersect the
quarter-beam line. This tends to keep down the
broad overhanging sterns that are so much in vogue,
and causes “Don” to add several feet more to her deck
length. Not only is the extreme boat penalized for
length, but also for sail area and displacement. Of
sail area it is not necessary to say anything here; but
regarding displacement it may be mentioned that it
is in this respect that the extreme craft is subjected
to one of her heaviest penalties. A shoal, broad boat
is of relatively light displacement compared with a
boat of deeper body, and since the deep-bodied and
large-displacement craft is a better sea boat, has
better accommodations, and gives greater comfort
generally, displacement has been brought into the
rule by making it a divisor of the results obtained in
measurement of the length and sail area. In the case
of such a yacht as “Don” the penalty is simply enorm-
ous and quite prohibitive—her measurement working
out as 35 against 19.6 for ‘“Arbeeka,” with the result
that she would have to allow “Arbeeka” about: 23
minutes per mile—something which even such a flier as
“Don” could not do with any possible chance of win-
ning.

The new rule, as we have said, will probably not be
applied to boats under 30 feet in length, and in the case
of the larger yachts of extreme form, the penalties,
though very heavy, will not work out at such an abso-
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the Larchmont and Seawanhaka clubs, and under what
is known as the modified Larchmont rule, which has
been adopted by the Long Island Sound Yacht Racing
Association. Under the Larchmont rule, measurement
is made of the waterline length; the sail area; the
breadth taken at the greatest breadth and at an
eighth of the distance from the forward and after
points of waterline measurement; the depth; and the
midship section—the difference between the two rules
being that in the Larchmont rule 31-3 of the mid-
ship section is taken, and in the modified Larchmont
rule 3.85 of the midship section. Both rules are fav-
ored by those designers who have done most of the
work in the development of racing craft in the smaller
classes, and they claim that the modified Larchmont
rule would promote a type of vessel that conforms
more closely to the typical American model than
would the New York Yacht Club rule, which, because
of the big displacement factor, will tend to produce a
big-bodied vessel with moderate overhangs, and exces-
sive displacement, conforming more to the typical Brit-
ish cutter.

O
-0

THE HOME OF THE NEW YORK YACHT CLUB.

The famous yacht club, of whose beautiful home on
44th Street, in this city, we present a series of photo-
graphs, is perhaps best known both here and abroad
because of the remarkable series of contests, extending
over a period of more than half a century, which have
been carried on under its auspices for the possession
of the “America” Cup—undoubtedly the most famous
yachting trophy in the history of sport upon the sea.

Among the names that call for prominent men-
tion in any reminiscences of the New York
Yacht Club, 'none is more widely known than
that of Commodore John C. Stevens, for it is
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‘The Spacious Model Room§ 96 Feet Long, 48 Feet Wide and 26 Feet in Height.

’
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The Main Staircase. The Facade of the N. Y. Y. Club House.
Photographs made crpecially for the SCIENTIFIC AMERICAN. THE HOME OF THE NEW YORK YACHT CLUB
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to his initiative, and to the fact of his early
association with Mr. George Steers, the designer of
many successful pilot boats, that we ocwe the laying
of the keel of the schooner yacht ‘“America.” It was
after talking over the scheme with Hamilton Weeks,
George L. Schuyler, James Hamilton, and J. B. Fin-
lay, that the Commodore and his friends—prototypes
of many a later ‘“cup syndicate’—told Steers to go
ahead and build a schooner that should make the
transatlantic passage and try conclusions in their
own waters with the British yachts. Commodore
Stevens joined the yacht at Havre, and—well, not to
repeat the details of an oft-told story—he brought
back a curiously-wrought-and-fashioned silver flagon,
that has since acquired a world-wide fame of which
the gallant commodore and his friends little dreamed.

Commodore Stevens, who had held the position of
chief flag officer from the year 1844, in which the
club was organized, resigned in 1855, and he was
succeeded by his brother, Edwin L. Stevens. The
‘“America” Cup, which was won on August 22, 1851,
was presented by the surviving owners, in 1857, to the
New York Yacht Club as a perpetual international
challenge cup. Hinc ill@w lachrymw.

But it is of the home of the club that the present
article is to treat; and for the first club house we
must go back to the year 1845, cross the Hudson River,
and find the Elysian Fields, located north of Castle
Point, Hoboken, where in a very modest way in a
quiet little house the members met for the first time
in their own club house.

At that time there were 122 members in the club,
and only a dozen yachts were entered on its 10ll.
Here the club remained -for twenty-three years, or
until June, 1868, when a
move was made to Clifton,
Staten Island, which re-
mained the headquarters
of the club for three years.
In 1871, another transfer
was made to the corner of
Madison Avenue and 27th
Street; and thirteen years
later, on May 1, 1884, the
club made another move,
this time to 67 Madison
Avenue, which it occupied
for a period of eighteen
years, or until it entered
into possession of its pres-
ent magnificent home.

The new club house is
located on the north side
of 44th Street midway be-
tween Fifth and Sixth

Avenues. It stands upon
a lot 100 feet deep and
with 75 feet frontage,

which was presented to
the club by ex-Commodore
J. Pierpont Morgan, one of
the most enthusiastic mem-

1. Amé_lica. 5. Livonia, 9. Geresta, 13. Thistle. 17 Valkyrie IIL
bers of the club and the é lé[agll;t.. 6 goluugbm. 10. Puritan, 14. yolunteer.l 11\ a:efendeﬁ L

. Cambria, . Sappho. 11. Galatea, 15. Valkyrie II. 9. Shamrock L,
present owner of the fam- 4. Madeline. 8. Mischief, 12. Mayflower. 16. Vigilant. ). Columbia.

ous cup yacht “Columbia.”
The building itself cost
$350,000, this sum not in-
cluding any of the elaborate and expensive fur-

nishings. As will be seen from the accompany-
ing illustrations, which were taken specially by
the SCIENTIFIC AMERICAN, through the courtesy

of Mr. G. A, Cormack present secretary of the club,
the club house was designed to harmonize, both
in its architectural motive and in its accommo-
dations, with the special uses to which it was to be put;
and it will be generally agreed that in carrying out
the work the architects, Messrs. Warren & Wetmore,
have produced an extremely pleasing and satisfactory
result. The facade on 44th Street has a total height
of five stories, the three lower stories being carried up
flush with the building line, and the front wall of the
two upper stories being carried back to form a broad
balcony which is roofed in with open rafters. These,
in the summer season, are covered with trailing vines
and afford a striking, but not unpleasing, skyline to
the facade. The building as viewed from 44th Street,
presents a dignified, and at the same time highly pic-
turesque effect, the last feature being heightened by
a very novel but effective treatment of the three main
windows of the second floor, the lower third of which
has been designed to reproduce the stern lights of an
old Spanish galleon. And remarkably well does the
device blend with the general architectural treatment.

The building is entered from the street level through
a richly-carved doorway, that leads into a large and
lofty hall. Immediately to the left is- a small recep-
tion room, on the walls of which are some superb
photographs of international yachts, notably “Colum-
bia” and “Shamrock II.” Also to the left of the
hall is the entrance to the famous grill room, and to
the billiard rocom and café. The grill room, which
measures 30 feet by 68 feet, is an unique feature in this
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very handsome building. It is entered by a few
steps that lead down from the hallway, the room itself
being somewhat below street level. Particular in-
terest attaches to it from the fact that it has been
built and fitted out to reproduce, as far as possible,
the 'tween-decks of an old wooden sailing ship. The
floor is deck-laid and the frames and deck beams are
reproduced with fidelity, the illusion being greatly en-
hanced by the crowning of the deck beams and by the
fitting of hanging knees complete with their bolts, etc.
The dark oak furniture has been designed to harmonize
with the room and the whole effect is both artistic
and ship-shape. From the entrance hall access is had
to the second floor by a broad marble staircase, the
balustrades of which are richly carved in conventional
marine designs. Directly opposite the staircase is a
circular breakfast room, with a domed roof, while to
the left a doorway gives access from the landing to
the large model rcom. This noble hall (for it is noth-
ing less) has the generous prcoportions of 45 feet width
and 96 feet length, with a clear height of 26 feet to the
roof, which is enriched with deeply carved beams and
a cathedral-glass skylight.

This room is the pride of the club house, and justly
so. It is furnished in dark oak. The elaborate carv-
ing and the dark leather upholstering, combined with
the quiet tone of the color scheme, give the room a
particularly rich and restful atmosphere. A continu-
ous wall seat, broad and leather-upholstered, extends
around the walls, while above this the walls are
covered with what is probably the largest single col-
lection of yacht models in the world, there being near-
ly five hundrad in all. Above the models is a broad
gallery carried on heavily carved brackets, and the

REMARKABLE GROUP OF CUP YACHT MODELS.

gallery wall is also covered with models, although
there is still space left for a considerabie addition in
the future. A very impressive feature of the room is
the massive mantel of stone which stands in the center
of the west side of the room opposite the entrance.
Distributed throughout the room are various glass
cases containing completely-rigged models of yachts;
and arranged in various convenient positions through-
out the room are curios and mementoes, several of
them being of the late Spanish war. Another room of
which the club members are justly proud is the library,
which measures 32 x 46 feet, while adjoining it is a
28 x 34 foot chart room. Both of these rooms are
well lighted and extremely comfortable; in fact, the
sense of comfort, which should be a sine qua non in
every club house, is the most conspicuous impression
that one carries away from this superb building. Not
by any means the least interesting room is the com-
mittee room, where important matters affecting the
international yacht club races are debated and deter-
mined upon. The New York Yacht Club has grown in
the half century or more of its existence at an aston-
ishing rate, particutarly in the past ten or fifteen
years, the total membership upon the rclls of the club
being now about two thousand.

G- P

A GROUP OF FAMOUS YACHT MODELS.

Probably the most numerous, and certainly the most
interesting, group of yacht models in the world, is that
which adorns the walls of the New York Yacht Club,
where not far short of five hundred models of yachts
are to be found. The special interest of this collection
is to be traced to the fact that a large proportion of the
models are those of yachts which have been engaged in
the long series of contests which have been held for
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the possession of the ‘“America” cup, When the club
moved to its present quarters, the idea suggested itself
of grouping the “America” cup contestants together,
and placing them in chronological order, so that the
yachts that competed in any particular period might
be compared side by side. The result is seen in the
accompanying photograph, which represents the north
wall of the large model room; and it is safe to say
that among the numerous histories that have been
written of the “America” cup, brief and lengthy, good,
poor, and indifferent, there is none that tells the
story with such meaning and fidelity as does this
picturesque, and, to the yachtsman, extremely fas-
cinating group of models.

Referring to the engraving, model 1 represents the
historic “America,” a fore-and-aft schooner, 80 feet
on the water-line, 94 feet over all, 22! feet bheam,
and drawing 111% feet. In a frame directly below
the “America” model is the original drawing of the
yacht’s lines from which she was built, a truly
classic sheet of paper. The group does not con-
tain the model of any of her competitors. Number
2 is the model of the ‘“Magic,” which beat the ‘“Cam-
bria,” model 3, the first English yacht to challenge
for the cup, by 39 minutes and 12.7 seconds, cor-
rected time. Another competitor among the fleet of
fifteen yachts that sailed against the “Cambria” was
the schooner “Madeline,” model 4, which came in about
fourteen minutes after the English boat. The ‘“Cam-
bria” was a keel schooner, 108 feet on the water-line,
21 feet in beam, and drawing 12 feet of water, and
her defeat by the centerboard schooner ‘“Magic,” a
much smaller craft, was an extremely creditable per-
formance. These races took place in August, 1870,
and the owner of the
“Cambria,” not to be dis-
couraged by his defeat,
challenged for a race to
take place the next year,
and brought over the
“Livonia,” model 5, a keel
schooner, 115 feet 2 inches
on the water-line, with 23
feet 7 inches beam, and
12 feet 6 inches draft. In
the first race, which took
place October 16, 1871, the
centerboard schooner “Co-
lumbia,” model 6, was se-
lected as being the best
suited to the light-weather
conditions on that day.
She won from “Livonia”
by 25 minutes and 28 sec-
onds. The second race
was also won by the “Co-
lumbia” in 10 minutes and
33 seconds. For the third
race, as there was a strong
breeze blowing, the keel-
schooner “Dauntless cele-
brated for her heavy-

21. Shamroci 11.

22. Jubilee, weather work, was brought

ﬁ: (I;Il)ll‘lls‘:ix:;]lition. to the line. Just before
starting she was dis-

abled, and the “Co-

lumbia” took her place.

After a series of mishaps the latter came
home 15 minutes and 10 seconds behind the “Liv-

onia.” In the fourth race, the challenger met the
celebrated keel-schooner “Sappho,” model 7, 120 feet
on the water-line, which beat the ‘“Livonia” by 30
minutes and 21 seconds, and again in the last race by
25 minutes and 27 seconds. The next two challengers
came from Canada. The first was a centerboard
schooner, the “Countess of Dufferin,”” which was
beaten by the “Madeline” in the first race by 10
minutes and 59 seconds, in the second race by 27
minutes and 14 seconds. The other Canadian chal-
lenger was the 64-foot centerboard sloop “Atalanta,”
which succumbed to the 61-foot centerboard sloop
‘“Mischief,” model 8 She was badly beaten in the
first race by 28 minutes 20'% seconds;: in the second
race, 38 minutes and 54 seconds.

From this time on, all the races for the cup took
place between single-masted vessels. The cutter
“Genesta,” model 9, 81 feet on the waterline, 15 feet
beam, 13 feet 6 inches draft. met defeat in 1885
at the hands of the centerboard sloop ‘“Puritan,”
model 10, which was 81 feet 114 inches on the water-
line, 22 feet 7 inches beam, and 8 feet 10 inches
draft, losing the first race by 16 minutes 9 seconds,
and the second race by 1 minute and 38 seconds. The
following year the cutter ‘“Galatea,” model 11, 87
feet on the water-line, and of the same beam and
draft as “Genesta,” was defeated by the “Mayflower,”
model 12, 85 feet 6 inches on the water-line, 23 feet 6
inches beam, and 9 feet 9 inches draft. the first race
being won by 12 minutes 2 seconds, and the second
race by 29 minutes 9 seconds. Then came “Thistle,”
model 13, of 86 feet 6 inches water-line, 20 feet 3
inches beam, and 14 feet draft, which was beaten by
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the “Volunteer,” model 14, by 19 minutes 21% seconds,
and in the second race by 11 minutes 4834 seconds.
After a lapse of six years, “Valkyrie II.,” model 15,
came over in 1893. With a water-line length of 85 feet,
she had a beam of 22 feet 6 inches and a draft of 17
feet 6 inches. She met “Vigilant,” model 16, 8 feet 2
inches on the water-line, 26 feet beam, and 13 feet 6
inches draft, and lost a series of three races, being
beaten in the first race by 5 minutes 48 seconds, in
the second race by 10 minutes and 35 seconds, and in
the third race by 40 seconds. For the defense of the
cup in that year no less than four 90-foot sloops were
built, “Vigilant.” “Jubilee,” model 22, “Pilgrim,” model
23, and the Kkeel
schooner, the ‘

onia,” whose model
does not appear in
this group. The
“Jubilee” was a
fin-keel boat with
a centerboard
which dropped
through the fin.
Her rudder was
carried on a skag,
as shown in the
model and in this
respect she antici-
pated some of the
fastest of the yachts
of the present day.
“Pilgrim” was also
a bulb-fin yacht, of
small displacement,
which depended for
her stability on a
light bulb carried
at the extraordin-
ary depth of 22
feet. The “Jubilee”
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from her novel system of driving, the “Emerald” would
be worthy of attention as one of the smartest and most
handsome yachts ever built on the Clyde. Her length
over all is 236 feet, and she has 28 feet 8 inches beam
and 18 feet 6 inches of molded depth, giving a yacht
measurement of over 750 tons. She was built under
special survey to rank 100 Al at Lloyds.. The hull is
beautifully modeled, with fairly long and very shapely
overhangs both fore and aft. The bow is of the clip-
per type and is finished with a figurehead of elaborate
carving. She is schooner rigged, with two masts and
one funnel, and presents altogether an exceptionally
well-balanced model. A fine promenade deck is car-
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the smaller yacht “Tarantula,” which was the first
yacht to be fitted with turbine engines. The hull has
been specially designed to obviate any danger of vibra-
tion from the great speed at which the propeller shafts
are run. The contract speed of the yacht is only 16
knots, but her speed in service is expected to be con-
siderably greater than this.

-+

THE STEAM YACHT ‘“NORTH STAR.”

The handsome steam yacht “North Star” is one of
several notable steam yachts recently added to the
pleasure fleet of America. She was designed by Mr.
W. N. Storey, an English designer of repute, and built

for an English

= nobleman, L ord
Ashburton by
name. After her

purchase in Amer-
ica by Mr. Cornelius
Vanderbilt, she was
sent back to the
Clyde to be remod-
eled internally. On
the return passage
to the Clyde in the
middle of October,

she gave a sample
of her powers of
fast and steady
steaming, making
the run from Sandy
Hook in 10 days 23
"hours. This run
and a previous trip
to America in 10
days 14 hours mark
the record for the
double transatlantic
passage for a boat

of her size. On
was a moderate her arrival in the
success, but the STEAM YACHT “ NORTH STAR,” FORMERLY ‘“CHEROKEE,” NOW OWNED BY CORNELIUS VANDERBILT, ESQ Clyde she was
“Pilgrim” proved

to be a complete

failure. Two years later ‘“Valkyrie III.,” model 17,
which measured 88 feet 10 3-16 inches on the water-line,
26 feet 2 inches in beam, with a draft of 20 feet, lost to
the “Defender,” model 18, 88 feet 53; inches water-
line, 23 feet 3 inches beam, and 19 feet 4 inches draft,
losing the first race by 8 minutes 49 seconds, the second
race on a foul, and the third by default. Then came
an interval of four years, and in 1899 commenced the
“Shamrock”-“Columbia” era.

“Shamrock I.,” model 19, was 87 feet 814 inches on
the water-line, 25 feet 5 inches beam, and nearly 21
feet in draft. She met ‘“Columbia,” model 20, 89 feet 714
inches water-line, 24 feet 2 inches beam, and slightly
less than 20 feet draft, losing the first race by 10
minutes and 8 seconds, the second by being disabled,
and the third by 6 minutes and 34 seconds. In 1901
“Shamrock II.,” model 21, 89 feet 3 inches on the
water-line, 24 feet 5 inches beam, and draft of be-
tween 20 and 21 feet, met the “Columbia,” which had
proved a faster boat than “Constitution,” model 24,
which had been built especially for the defense of
the cup that year. “Constitution” was practically the
same in all dimensions and in outboard profile as
“Columbia,” the chief point of difference being that
she carries 1 foot more beam. The ‘“Shamrock II.”-
“Columbia” series were particularly close. The “Co-
lumbia” won the series by 1 minute 20 seconds, 3
minutes 35 seconds,
and 41 seconds.

Length over all, 243 fect.

Length on waterline, 219.5 feet.

ried from side to side of the boat, and on this is a
large deck house divided into navigating room and
deck lounge.

The saving of space effected below deck by the adop-
tion of the turbine system of driving has enablea the
designevr, to lay down state and other rooms of excep-
tional size. There is a suite of four staterooms with
bathrooms, and attendants’ rooms, six extra staterooms
for guests, and several rooms for valets and personal
servants. The dining-room, drawing-room, and smok-
ing-room are planned in a free treatment of the Eng-
lish and French Renaissance, and are luxuriously fit-
ted. A photographic room situated aft, and fitted with
all the appliances necessary for a free indulgence of
this hobby, is one of the special features.

It is, however, in the turbine systemn of driving that
the main- interest of -the boat is centered. There are
three sets of steam turbines, one high-pressure and two
low. Each turbine drives one length of shafting. The
center shaft carries one propeller, and each of the two
outside shafts has two. As the turbines have been found
to do their most satisfactory work when running at a
very high speed, the propellers are of small diameter,
the center one being 36 inches, and the four side pro-
pellers being only 20 inches. All these fittings are of
manganese bronze. There are therefore only five pro-
pellers on the “Emerald” as compared with nine on

Beam, 29.15 feet. Draught, 16.3 feet.

handed over to Mr.
George L. Watson
for remodeling, and on this work a sum of $60,000 was
spent. The heavier part of the work was done on the
Clyde, and the yacht was then sent to Havre, where
a French firm is still engaged with the upholstery and
decorations.

We are indebted to Messrs. Tams, Lemoine & Crane,
through whom the recent purchase was effected, for
the following particulars of the dimensions, and the
interior modifications, which were carried out under
their supervision:

Length over all, about 243 feet; length on the water
line, 219.5 feet; length between perpendiculars, 233.5
feet; beam, 29.15 feet; depth of hold, 18.9 feet;
draught, extreme, 16.3 feet; horse power, nominal,
223. Triple expansion engines, 211, 34, 56 inches
diameter by 34 inches stroke. Two boilers, Scotch
type, built for a working pressure of 160 pounds.
Bunker capacity, 215 tons.

She has a shade deck which, as shown in the photo-
graph, extends aft to the engine room skylight. On
this deck is a commodious room, the forward part of
which is used as a chart room; the rest is what might
be called an observation room for the owner and his
friends. On the top of this house a navigating bridge
has been added, with wings extending out to the rail
line. On the main deck in the forward end of the
house is the forward sitting room; just aft of it is a
vestibule leading

THE *“* EMERALD ”
TURBINE YACHT.
Special interest
is taken in the
steam yacht
‘“Emerald,” which
w a s purchased
early this year by
Mr. George Gould,
from the fact that
she represents the
most important at-
tempt yet made to
adapt the principle
of turbine driving
to the wants of
yacht owners. The
hull of the “Emer-
ald” was built on
the Clyde by
Messrs. Stephen &
Sons, and the en-
gines were supplied
by the Parsons Ma-
rine Steam Turbine

Company, of Walls-
end-on-Tyne.
Apart altogether

THE NEW TURBINE YACHT “EMERALD,” OWNED BY GEORGE J. GOULD, ESQ.
Lengti over all, 236 feet, Beam, 28.6 feet. Molded depth, 18.5 feet. Driven by turbine engines and five propellers on three ghafts,
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down into the quar-
ters below, which
consist of, just for-
ward of the ma-
chinery bulkhead,
a large pantry with
lift and stairway to
the galley above.
Forward o f the
pantry is a large
dining-room ex-
tending the full
width of the ship.
On the starboard
side forward is
Mrs. Vanderbilt’s
suite, consisting of
a roomy stateroom,
forward of which
and communicat-
ing, is a large bath
and dressing room.
On the port side is
the owner’s suite,
consisting of two
rooms and bath-
room; forward of
which are four
guests’ rooms, dress
closet, maid’s roem,




APprIL 11, 1903.

linen lockers, bathroom, etc. In the after house on
ihe main deck is the smoking room and the owner’s
sitting room and office; aft of which is the vestibule
leading to the owner’s quarters below, which consist
of a drawing-room going the full width of the ship.
Aft of this are two other staterooms,
with bath adjoining and communicat-
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tension lids, allowing their being used as berths. Aft
of the cabin is a passageway 41 feet in length. On
the starboard side of this, immediately aft of the
cabin, is a wardrobe locker extending from floor to
ceiling and entered by a door opening from the passage-
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dated in the main cabin. The floor of the cockpit is
7 inches above the water-line, and is self-draining.

The motive power is furnished by a 7% horse power
Lozier single cylinder, two-cycle engine, equipped with
magneto, batteries and reversing mechanism. The
engine is inclosed in a portable oak
case with folding hatches; the top of

ing. The officers’ quarters are aft of
this; the crew’s quarters at the for-
ward end.

———————— - ———————
A GASOLINE LAUNCH FOR CRUISING.
One of the signs of the times in the
yachting world is the extended use
that is being made of the gasoline
launch for cruising—not for a mere
half-day trip, or brief run between two
adjacent harbors, but for genuine
cruising that may last into the weeks
or months. Hitherto the small cruiser
has usually depended upon sail power
alone, being either sloop, yawl or
knockabout; but to-day there is a
growing demand for gasoline launches
that are fitted with all the sleeping,
cooking and lavatory accommodations
necessary for cruising. We illustrate a
launch of this type that is built by the
Lozier Motor Company, of Plattsburg, N. Y.
The danger from gasoline explosions—be
it real or imaginary—has deterred many
from using a gasoline launch with a tight
cabin where an accumulation of gas may
render an explosion quite possible; but in
this boat the danger has been guarded
against by placing the gasoline tank in the
bow and separating it from the rest of the boat by a
watertight bulkhead. The gasoline is conducted from
the tank to the engine by a seamless brass pipe run-
ning outside of the hull, so that there is no possi-
bility whatever of gasoline or gas finding its way into
the cabin. This watertizht bulkhead also acts as a
collision bulkhead, and renders the boat non-sinkable.
The length of the boat over all is 31 feet 7 inches;
beam, 7 feet 2 inches; and her extreme draught 2814
inches. The forward deck is 5 feet 31 inches in
length. Aft of this comes the main cabin, 7 feet in
length, fitted with a transom on each side with ex-

A CRUISING GASOLINE LAUNCH.

Length, 31 feet 7 inches, Beam, 7 feet 2 inches, Extreme draught, 2 feet 414 inches, is
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DECK PLAN, SHOWING ACCOMMODATIONS.

way. Aft of this is the toilet room, finished in quar-
tered oak panels and entered from the passageway by
a door. On the port side of the passage is situated
a china closet; aft of this is a brass-lined compart-
ment for the oil stove, and aft of this is an asbestos
and zinc-lined refrigerator. TUnderneath the stove
compartment is a provision box. A double door from
the passageway leads into the cockpit, which is 8 feet
long. The cockpit is furnished with seats all around.
The seats at the side of the engine are fitted with ex-
tension lids, so that they may be used for berths if it
is desired to sleep more people than can be accommo-

this case being on a level with the
cockpit seats allows the same to bec
utilized as a dining table in fair
weather. The generous amount of
space given to wardrobe, china closet,
the refrigerator, and the stowage space
afforded by the lockers underncath
the seats in the cockpit, together with
the fact that the gasoline tank has «
capacity of 54 gallons, allows this craft
being taken on an extended cruise.

NEW THREE-MASTED AUXILIARY
SCHOONER.

One of the largest fore-and-aft sail-
ing yachts ever constructed, and cer-
tainly the fastest auxiliary of this rig,
the extremely handsome three-

masted schooner of which we show an
illustration on this page. The new schoon-
er, which is from designs by William Gard-
ner, of the firm of Gardner & Cox, is a noble
craft of a water-line length of 135 feet
and 184 feet in length over all. Her extreme
beam is 29 feet and she has the moderate
draught of 15 feet. For windward work
she carries a rectangular centerboard, 20 feet
in length, which when down will give an ex-
treme draught of about 20 feet. The board
is arranged to house below the floor of the vessel, con-
sequently there will be no interference of the center-
board trunk with the interior cabin accommodations.
The vessel shows the beauty of modeling which char-
acterizes this designer’s work. While her midship sec-
tion is powerful, it is free from any of the extreme fea-
tures which are seen in many modern vessels intend-
ed, as this one is, for high speed. The bilges are easy,
the garboards well filled out. The water-line shows a
fine entrance and run and, by virtue of the great
length of the yacht, the designer has obtained what
are probably the easiest and longest diagonals ever

NEW THREE MASTED AUXILIARY SCHOONER NOW BEING BUILT FOR WILSON MARSHALL, ESQ.
Length on waterline, 135 feet, Length over all, 184 feet. Beam. 29 feet. Draught, 15 feet. Motive Power : One triple-expansion 350-horsepower engine, two Almy boilers.
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seen upon a large schooner of this type. The model
is one of the sweetest and fairest we have seen for a
long time and there is no question that, with started
sheets, the craft should be able to reel off the knots at
a speed equal to that of the famous “Sappho” of former
years.

As the schooner is intended mainly for cruising, it
was considered desirable to-carry her big sail plan
upon three sticks, and while this will render her not
quite so fast a boat in windward work, it will, of course,
conduce greatly to ease of handling, especially in heavy
weather. The fore-
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rooms and on the port side a stateroom and two separ-
ate bathrooms, while amidships in this compartment
is located a lobby reached by the main companionway,
which ieads down from a deckhouse just abaft of the
mizzenmast. Abaft of the companionway is the own-
er’'s stateroom, which, like the main saloon, extends
entirely across the vessel.

Our drawing, which represents the yacht close-hauled
on the port tack, serves to show the lofty bow and
handsome sheer of the vessel, and the general beauty
of the deck lines. Altogether, the new craft, which
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of her predecessors were easily distinguishable. In the
bold bid which “Shamrock IL” made for success in
her contest with “Columbia,” Mr. William Fife had in
his designing of “Shamrock III.” strong temptation
to follow the same lines, but an inspection of the new
boat, opportunity for which was kindly given by Sir
Thomas Lipton to our representative before the hour
fixed for the launch, showed that he had chosen to
return in some very essential features to the type of
model of the “Britannia”—whose successful defeat of
“Vigilant” led to the embodiment by Herreshoff of “Bri-

tannia’s” 1lines,
mast is 72 feet greatly refined, in
to the hounds, “Defender.” The
the mainmast 76 result is that
feet, and the miz- “Shamrock IIIL.,”
zen 79 feet, while while having the
the respective outstanding fea-
topmasts measure tures which have
48 feet, 52 feet - characterized all
and 54 feet. The the recent Cup
gaffs of the fore- racers, possesses
mast and main- important de-
mast are both 33 velopments which
feet in length, may, and probably
while the mizzen will, make her
gaff is 49 feet. the most formid-
The booms meas- able of the series
ure respectively of challengers. In
34, 33 and 78 feet waterline length
in length. The there is little to
bowsprit has a distinguish
length  outboard “Shamrock IIL”
of 27 feet and

the spinnaker pole
is about 70 feet
in length. The yacht carries -a 350 horse power
triple-expansion engine and two Almy water-tube
boilers, the engine and boiler rooms being lo-
cated between the fore and main masts. On
the starboard side of the engine room are seven
staterooms for the captain and officers, while the
rest of the space forward of the mainmast is occu-
pied by the pantry, galley, and acccmmodations for the
crew, which latter include fourteen bunks. Just abaft
of the mainmast is a bulkhead, abaft of which, on the
port side, is the breakfast room and on the starboard
side a stateroom. Abaft of these is the main sa-
loon, which extends entirely across the yacht with a
width of 28 feet. Then comes the second bulkhead,
abaft of which, on the starboard side, are two state-

THE ‘“8SHAMROCK III.” ON THE PONTOONS ON WHICH SHE WAS LAUNCHED.

is being built for Mr. Wilson Marshall, the former own-
er of the schooner yacht ‘““Atlantic,” will be one of the
most imposing and handsome sailing craft of the year

THE LAUNCH AND EARLY TRIALS OF “ SHAMROCK IIIL"
BY OUR GLASGOW CORRESPONDENT.

In measurements alone the third Lipton challenger
would stand out as distinct from any of the recent
yachts which have crossed the Atlantic to do battle
for the “America’s” Cup. Hitherto the challengers,
with the possible exception of “Valkyrie III.,” design-
ed by Mr. George L. Watson, have followed a distinct
line of development. The progress from one to the
other was easily traced, and the efforts made in each
succeeding boat to make good the apparent weaknesses

from the other
vessels built spe-
cially for Cup rac-
ing. It has long been a conviction with designers that
the time allowance given for lack of waterline length
does not put the shorter boat on a level with the
yacht of greater length, and their desire has therefore
been to build as near the allowable limit of 90 feet
as possible. “Shamrcck III.” comes within a few
inches of this limit, how many inches will not be
known even to those in charge until the official meas-
urement is made, but in the matter of over-all length—
which goes untaxed—the new challenger is more ex-
treme than any cup yacht which has been built. For-
ward she has an overhang of 25 feet, and a similar
length in the counter brings the total length from
stemhead to taffrail to 140 feet. The beam alsc pre-
sents another peculiarity which is well worthy of

—

| ——

SIERN VIEW OF “SHAMROCK III” SHOWING HER BROAD AND POWERFUL
QUARTERS.

e

.‘;A...-._.__A.L‘__‘ ceas spSsS

“SHAMROCK IL” IN DRYDOCK AT THE ERIE BASIN, SHOWING HER SHALLOW

AFTERBODY AND NARROW STERN.
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attention. The beam of the new yacht is less than
that of either of her predecessors, for at her point of
greatest breadth she measures only 22 feet 6 inches,
as against 24 feet 5 inches in “Shamrock II.,” and 25
feet 5 inches in “Shamrock I” In both the former
Cup challengers, however, from the point of greatest
beam the deck line ran off fore and aft in a
rather flat curve. In “Shamrock III.,” however,
the beam has been carried well out fore and aft
in such a manner as to give her, on the smaller
measurement, a greater effective beam, and far
sweeter sailing lines on the whole length of the boat.
One of the most characteristic features of “Shamrock
II.” was the extreme fineness of the quarters; the
after sections being reduced so greatly that she
measured only six feet across the taffrail. The forward
sections, on the other hand, were relatively full,
with the result that the center of dispiacement lay
unusually far forward. In the new boat, on the con-
trary, there is no such fining down of the quarters,
and there is an indication of power in the boat right
up to the taffrail. Watson lost four of five feet of
effective sailing length on ‘“Shamrock I1I.” when she
was heeled; but the new boat when reaching will
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of 19 feet is less by from a foot to a foot and a half
than that of her two namesakes. Her weight of hull,
spars, etc.,, works out as the same as “Shamrock I.,”
but she carries more lead, and has a larger displace-
ment. She has less wetted surface, larger sail area,
a much sweeter form—a combination that should
render her faster on every point of sailing under any
possible conditions of wind or sea.

That these expectations were justified has been
proved in the first sail-stretching trials. On the
first day in light breezes she beat “Shamrock I.” on
every point of sailing, lying closer to the wind and
footing faster with sheets well aboard, and fairly
running away from her on a reach—the strongest point
of sailing in the earlier vessel. On the second trial
she allayed all anxiety as to her behavior in a blow,
carrying a clubtopsail easily in the puffs, and again
“sailing all round” the boat of 1899. Already, before
she is tuned up, she appears to be several minutes
faster, except perhaps in running under spinnaker,
than “Shamrock II.” or “Columbia,” so that apparent-
ly it is now ‘“up to” Mr. Herreshoff to make a big
advance on any of his previous boats.

The contest this year will be truly international—

Photographs made especially for the SCIENTIRPIC AMERICAN.
12 H. P. RENAULT RACER, PARIS-VIENNA TYPE.

probably carry her stern wave clear to the covering
board, and gain all the increased length of waterline,
and smoothness of wake that go with such a stern
as she shows. By comparing the stern view of
‘“Shamrock II.,” side by side with a similar view of
her successor, the greater power of the new boat
will be readily seen. When it is also borne in mind
that “Shamrock III.” has about two feet less beam,
one can understand that her diagonal lines must be
easier, and that she should prove a much faster boat
in reaching. That she is so appears to have been
proved by the recent tests against “Shamrock I1.”

The stern view also serves to give a good idea of the
midship section of the new boat, and it bears out the
truth of our previous statement that Fife had made a
considerable return to the easy low bilge, great dead-
rise and full garboards of the moderate cutter type.
At the same time she departs from the cutter type in
the comparative fullness of her waterlines, especially
aft (see the parallel flotation strips on the dark strip
above the rudder post). It is something of a puzzle,
indeed to understand how such full ends and long
overhangs could be combined with such a deep mid-
section, and the fair sweep of the lines be maintained;
but that it has been successfully accomplished is proved
by the photographs, no matter from what point of
view the boat is seen.

Looked at from the broadside, “Shamrock IIL” is
unquestionably a beautiful craft, with graceful over-
hangs, and just the right amount of sheer. Her draft

an improved “Vigilant” with that boat’s beam and a
flatter floor, but without her center board, being pitted
against an improved ‘“Britannia.” The coming races
should be the most exciting that have yet been sailed
for the Cup.

—_—_——tro—
‘'The Current Supplement.

The current SUpPPLEMENT, No. 1423, begins with an
article on “Motors in Agriculture.’”” The article is to
be concluded in the next issue; the second installment
will be illustrated with the motor plow, referred to in
the article on ‘“Automobiles in Warfare,” published
in this issue of the ScienTiric AMERICAN. Prof. Franz
Boas, well known as a student of ethnology, discourses
on the mind of primitive man. Of technological in-
terest is an article on the preservation of unfermented
grape juice, very fully illustrated. That the idea of
prcaducing machines able to talk is by no means new
with us, is shown by an entertaining account of the
old speaking apparatus invented by Wolfgang von
Kempelen. The new observation-kites invented by
S. F. Cody are described. Gilbert T. Walker explains
the theory and construction of the boomerang. ‘“Recent
English Arch®ological Work” is the title of an article
that will, no doubt, be of interest to our archaological
readers. Charles F. Holder tells something of the big
things of the West. Dr. Alexander Johnson gives
his personal experience in radiography, together with
the technique of stereoscopic radiography.
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| Automobile Department )

THE FOREIGN AUTOMOBILES OF PROMINENT
AMERICANS.

Our illustrations show three machines owned by
well-known Americans, the fourth being one of the lat-
est small Renault racers recently brought to this coun-
try by M. Klutz.

The huge machine just above it is the 45 horse power
Mercedes touring car belonging to Mr. Harry Payne
Whitney. It is a very commodious machine, capable
of accommodating seven persons, and of traveling at
as high a speed as 50 miles an hour. The machine is
the product of the Daimler Company, of Cannstatt,
Germany, and is fitted with beehive radiator, mechani-
cal inlet valves and igniters, and all the appliances
which have made that firm famous.

The natty car facing it is a 16 horse power, double-
cylinder Renault, the property of Mr. J. Insley Blair.
The 16 horse power, two-cylinder motor drives the rear
axle direct through a change gear box giving four

15 H. P, PANHARD WITH ALUMINIUM BODY.

speeds forward and one reverse. A bevel gear drive
and live rear axle are used. One of the peculiar features
of the Renault cars is the placing of the water-cooling
coils on each side of the motor bonnet instead of in
front. Another distinguishing point is the chassis of
steel tubing. The Renault Fréres are among the few
constructors who still use this kind of frame. The
machine in question weighs about 1,200 pounds, and is
capable of speeds of between 30 and 40 miles an hour.
A Renault racer built on similar lines to the machines
here shown was the winner of the Paris-Vienna race
last year.

The small racer has a 12 horse power, single-cylinder
de Dion motor, with an air-cooled cylinder and water-
cooled head. A three-speed gear is used, which makes
the machine capable of attaining speeds cf nearly 50
miles an hour. It is a very light car, its weight com-
plete being considerably under 1,000 pounds.

The last car of the group is the beautiful blue Pan-
hard, the graceful curves of whose “King of the Bel-
gians” body were admired by visitors at the Automo-
bile Show last January. The car is now the property
of Mr. R. G. McCurdy. The body is of aluminium,
and was built in this country. As it is now possible
to get such bodies in this country, the importers of
French machines frequently bring over only the chas-
sis, and have a body built to fit it here. The Panhard
shown has a 15 horse power, two-cylinder motor, to-
gether with a four-speed gear, and is capable of speed-
ing up to about 40 miles an hour,
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SOME 1903 MODELS.

The Winton 20 horse power touring car for 1903 re-
sembles that of last year in its main features. A slight
ly larger, double, opposed-cylinder motor is employed,
which drives, through a spur gear transmission and
chain, the rear axle. One of the noteworthy features ot
this motor, as can be seen in the illustration, is the
copper water jacket extending from the crank case to
the cylinder head, and making a box, square in cross
section, of the cylinder. Ccpper water jackets are
used on several other American cars this season, and
they offer advantages that Mr. Winton has seen and
made use of for years. The 1903 touring car has two
speeds ahead and reverse. All ordinary running is
done on the high gear by throttling the motor.
When on this gear, the drive is direct by chain
from the motor snaft to the rear axle. The throttle is
operated by compressed air from a small plunger pump
with piston rod connected to the crank shaft. The air
pressure acts on small pistons fastened to the inlet
valve stems, thus working against the suction of the
motor pistons and keeping it from opening the valves
but slightly, save when the air is by-passed by press-
ing on a pedal. The result is an extremely flexible
throttle control. The charge-igniting spark jumps in
both cylinders every time, the plugs being connected
in series. This makes for simplicity, as a single
spark coil and contact device only are needed. Of
the two levers, the shorter one operates the slow
speed and reverse, while the longer one throws in the
high-speed clutch, or, when pushed forward, applies
the band brake on the transmission shaft. A foot
brake operates band brakes on the hubs of the rear
wheels, which are shod with 32 x 3-inch detachable
tires.

The Grout steam tonneau is an example of the style
in steam cars for 1903. Of about half a dozen steain
tonneaus seen at the New York Automobile Show, the
Grout was the most conspicuous and locomotive-like
in appearance, because of its cowcatcher.
This serves the double purpose of clearing

Scientific American

practically the same. Mr. Olds was the first to mount
the machinery frame on two long side springs con-
necting the front and rear axles, thus doing away with
the running gear with reaches, and making an exceed-
ingly flexible gear. His knowledge of gas engines en-
abled him to design an automobile engine that would
operate successfully. A good idea of this engine can
be had from our view of the same with cylinder cut
away, showing piston, mechanically operated exhaust

o

CYLINDER OF PEERLESS MOTOR, SHOWING MECHANI-
CALLY-OPERATED VALVES AND IGNITER.
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brougham, a new model brought out this year; bit it
is geared for speed of but 15 miles an hour, instead of
20, as is the runabout. A third model is a tonneau
car with a two-cylinder engine of the same bore and
stroke.

The new Peerless tonneau is one of the finest-ap-
pearing models brought out this year. The square, box-
shaped bonnet and very long wheel base give the ap-
pearance of a speedy car that the motor is capable of
fulfilling. The motor cylinders have a 4%%-inch bore
by a 5%-inch stroke, and its normal speed is about
900 R. P. M. The cylinders are cast in pairs and as-
sembled to make two-cylinder, 12 horse power motors or
four-cylinder, 24 horse power motors, as desired. The
smaller car weighs 1,950 pounds and the larger about
2,300. The engine has a ball governor acting on a
throttle valve, which can be thrown out of action at
will. The inlet and exhaust valves are easily remov-
able. On the latest Peerless racer, the inlet valves
are mechanically operated, and arranged on the oppo-
site side of the cylinder from the exhaust valves, as
seen in the illustrations on this page. The other cut of
the crank shaft is typical of all four-cylinder automo-
bile motors. With the cranks set as shown, first one
outside cylinder fires, then the next one to it, third
the other outside cylinder, and fourth the one adjoin-
ing it. This furnishes an impulse every half revolution
nf the crank shaft, and makes a very steady and
smooth-running motor.

The Jones-Corbin car, also shown on this page, is a
light-weight, speedy little machine for two people. Its
motive power is an 8 horse power de Dion motor, driv-
ing, through a sliding three-speed.change gear, a coun-
tershaft, whence the drive is by chains to the rear
wheels. The car is fitted with roller and ball bearings
throughout. A beehive radiator:is used for cooling the
water, which is circulated by a powerful friction-driven
pump. The steering wheel has a locking arrangement
for keeping it where it is set. ' A speed of 35 miles an
hour is guaranteed - for this machine, the
weight of which is but 700 pounds. A ton-

the road and protecting the condenser from
damage in the event of a collision. The
boiler is located under the bonnet. It is ot
12 horse power, and is provided with a
scoop below and above. The upper one,
projecting above the bonnet, catches a cur-
rent of air, and the draft set up over the
boiler and through its flues carries all the
fumes through piping to the rear. The 10
horse power engine is placed horizontally
under the foot-board, and is connected by
chain to the countershaft, which furnishes
an independent chain drive to each rear
wheel. Another feature of this car is the
patented wheel throttle, consisting of a sec-
ond wheel below the steering wheel and ar-
ranged to turn with it. The throttle wheel
lifts up, working on a ratchet, and can be
set at any desired speed, from which it can

neau car of the same type, fitted with a 9
horse power motor, is also under construc-
tion.

—_——+
Reduction of Noise in Automobiles.
The Motor World in a recent issue con-

tains some timely remarks on the reduction
of noise in automobiles. It says:

“As long as users were content to put up
with the noise of gasoline cars, no very
determined effort was made to silence them.
There are both difficulties and drawbacks
in the way, and with the many other prob-
lems to be solved it was felt that the matter
of undue noise could well wait a little
while. But the time for action has arrived,
and real efforts to reduce the noise to a
minimum are being made, and with no small
degree of success.

be released instantly by the foot. All parts
of the Grout car are hung on an angle steel
frame. The tanks furnished are sufficient
for a 100-mile run. All the working parts are fitted
with sight-feed oilers. The boiler has a fusible plug
and low water alarm, and the car has steam, water and
air pumps. It has a wheel-base of 7 feet, 32-inch wood
wheels with 4-inch detachable tires, and the tonneau
is removable if desired.

The “Arrow’” tonneau is the latest production of the
George N. Pierce Company. It has the rakish lines of
a racer, and is a speedy little machine weighing 1,650
pounds and propelled by one of the new, 15 horse
power, two-cylinder de Dion motors. Sliding gears
operated by a single lever give three speeds forward
and one reverse. The transmission gear shafts run
on ball bearings. The gear box is connected directly
to the rear axle (where a bevel gear
drive is employed) through a shaft

CRANK SHAFT AND CRANK CASE OF PEERLESS FOUR-CYLINDER MOTOR.

and inlet valves, with the carbureter on the inlet pipe
of the latter, and the spark plug. By changing the
shape of the valve-raising cams, and employing the
new carbureter, the power of the 41 x 6-inch motor
has been perceptibly increased. The transmission gear
is of the planetary type and gives two speeds forward
and reverse, with a direct chain drive from the motor
shaft to the rear axle on the high gear. Both front and
rear axles are now trussed to strengthen them, and
the machine is equipped with wood wheels in place of
wire ones. A hand-operated brake on the differential
can be used in case of emergency. The motor develops
about 41 horse power at 700 R. P. M. The same sized
engine is used in the physician’s inside-operated

“If by means of improved valves, etc.,
an approach to noiselessness can really be
reached, as seems to be believed by not a
few makers, a big step forward will be made. To
strive to remedy the trouble at the exhaust end is to
run the risk of encountering a boomerang. No one
can avoid the conclusion that the exploded charge
must find ready egress if back pressure is not to re-
sult. No matter how ingenious the construction of the
muffler may be, it will almost certainly be regarded
with suspicion. Loss of power will not be readily put
up with; if there must be a choice of evils ninety-
nine out of a hundred users will choose the noise—at
least, until there is some pretty convincing evidence
brought forth on the other side. The general public
will welcome any diminution in the volume of sound
emitted by the exhaust. Users, more discriminating,

will first want to know whether it is

with universal couplings, and on its
front end is connected to the conical
flywheel clutch of the motor. The ma-
chinery is all mounted on an under-
frame of steel tubing, which dis-
tinguishes the Pierce machine from
other American makes. Hub brakes
on the rear wheels and a double-act-
ing brake on the transmission shaft
add to the safety .of the car. It is
equipped with 32-inch wheels, shod
with 3%-inch tires, and mounted on
four long, semi-elliptic springs, all of
which, combined with a wheel base of
6 feet, 9 inches, give it very easy rid-
ing qualities.

The Oldsmobile was the first suc-
cessful American runabout to be built
and marketed at a reasonable figure.
Since its introduction two years ago,
many improvements have been made
on it, although the motor, transmission,
and arrangement of machinery remain

THE JONES-CORBIN 8 H. P. LIGHT-WEIGHT GASOLINE CAR.
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an unmixed blessing.”

In throttling a motor with inlet
valves actuated by suction, it is a mat-
ter of great difficulty, if not an impos-
sibility, to regulate by hand the ad-
mission of air to the mixing chariber
in a way to secure an absolutely uni-
form mixture when the motor is run-
ning at far below its normal speed. To
avoid this inconvenience, a new sys-
tem of carbureter has been designed,
in which this admission of air is regu-
lated automatically by the engine, so
that, as the mixture is always the
same, and only varies in quantity, the
motor will run at a low speed with-
out danger of stopping through the ad-
mission of poor gas.

e § i

The first bicycle werks in Japan are
about to be started by a syndirate of
eighteen Japanese financiers with a
capital of 150,000 yen.
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The Oldsmobile Brougham, Oldsmobile Engine and Transmission.

The Peerless * King of the Belgians” Tonncau. Chassis of Peeriess Tonneau,
P’hotoeraphs made erpecially for the SCIENTIFIC AMERICAN. SOME 1903 MODELS.
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THE LOCOMOBILE GASOLINE CAR.

The Locomobile gasoline cars of this year, built
after the designs of Mr. A. L. Riker, are characterized
throughout by the greatest simplicity of parts and
construction conformable with the attainment of the
ends desired.

Two sizes of touring cars are being manufactured.
These are a 16 horse power, four-cylinder, and a Y
horse power, two-cylinder car. The cylinders have a

- | 1

AL

METHOD OF SECURING INLET VALVES.

4-inch bore and 5-inch stroke, and the motors make
900 R. P. M. when the cars are going 30 miles an
hour. The horse power they develop is in reality
greater than that at which they are rated, the larger
engine having generated, when direct-connected with
a dynamo and at a speed of 1,000 R. P. M., 21 electrical
horse power.

The main frame of the car is made of 4-inch channel
steel, tapered down to a width of 2! inches at the
ends, which reduces the weight of the entire frame
from 51 to 3% pounds per foot. Within the main
frame, and extending back to the cross angle iron at
the back of the gear case, are two longitudinal angle
irons on which the motor is mounted. These angle
irons weigh less than the extra long
brackets which would otherwise be
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coming from the secondary binding posts of the four
encased spark coils on the dashboard, are held in
brackets clamped to the motor, with their terminals
an inch or two away from the spark plugs, but con-
nected to them by brass chains. This makes a flex-
ible connection that gives no pull on the plugs, while
at the same time the benefits of

the outside spark gap are obtained.

AprIL 11, 1903.

water-circulating pump. With this positive drive, the
flow of water and of electricity is always assured. Two
two-cell sets of 40 ampere-hour accumulators, carried in
a box beside the step, furnish the sparking current.
The set that is in use is constantly being charged by
the dynamo, which is switched in circuit automatical-

The outside spark gap is a recent dis-
covery credited to workmen in the
Panhard factory. It was found that
a plug which is short-circuited and
will give no spark, will immediately
do so regularly if the wire connect- |
ing with it is held a short distance |
away from the end of the plug, thus
making an auxiliary air gap. Mr.
Riker states that he diseovered this
fact nearly two years ago. He has
embodied the principle. in the chain
connection here shown. At night,
when the motor is running, sparks
may be seen jumping along the
chains. In the illustration, the ex-
haust valve stems and springs can be
plainly seen below the valve chamber
of the motor. The valves are opened

and closed mechanically by cams on
the two-to-one shaft, which is rctated
by the large gear mounted on it and driven by a pinion
having half as many teeth, on the crank shaft of the
motor. (This gear is inclosed in the large casing in
front of motor.) A lug on the cylinder wall, just below
the exhaust valve spring, enables one to raise the
spring with a lever, so as to withdraw the pin upon
which the spring bears and allow the valve stem to
slip through the spring, whereupon it can be removed
through the inlet valve opening. This is an example
of how converience is considered in the minutest de-
tails of the car.

On a second shaft, parallel to the two-to-one cam
shaft and driven by a small pinion meshing with the
large gear of the latter, are the dynamo and centrifugal

TRANSMISSION GEAR OF TOURING CAR.

ly as soon as it comes up to speed. If one
set gets out of order from any cause, there is al-
ways the other to fall back upon. Four spark
coils with vibrators, incased in the large box on the
dashboard, complete the system; but another conveni-
ent feature that should be noted is, that in switching
on the electricity to start the motor, the operator also
turns on the lubricating oil. This is fed to the crank
case by gravity, a short standpipe in the bottom of the
latter carrying off the surplus. A ring, or groove, near
the bottom of each cylinder, connected with the crank
case by a passage, collects and delivers back to the
latter any superfluous oil that is splashed up on the
piston. The governor is operated by two jointed,

weighted arms, thrown out by centri-

fugal force against the pull of two

needed on the motor would weigh;
and they give a stiffer, stronger con-
struction. As shown in our illustra-
tion, the foir bronze brackets of the
motor are bolted to them. The upper
halves of the crank and gear cases are
made of bronze and the lower halves
of aluminium. The cylinders of the
motor are cast integrally in pairs, and
bolted to the crank case, as shown.
Each pair has inlet and exhaust valves,
the one directly above the other, in a
valve chamber at the side. A conical
gas entrance pipe or cap covers each in-
let valve, the two caps being connected
by a bridge pipe, which also fits over
the branch of the main inlet pipe, lo-
cated between the two valves. The
bridge pipe is clamped in place by but
one nut, by removing which the bridge
pipe, conical caps, and inlet valves may
be quickly removed. The spark plugs
are cof the single porcelain type, and,
like every other part of the machine,
are specially made after Mr. Riker’s
design. Very heavily insulated cables,

CHASSIS OF LOCOMOBILE CAR.

springs. The arms and springs are
hung on pins NN, in lugs on gear, G.
(See diagram.) The movement thus ob-
tained, transmitted through arms AA,
serves to rotate sleeve, S, a certain dist-
ance. This sleeve projects forward and
carries the commutator, C, for making
and breaking the four primary circuits.
The movement of the sleeve through its
arc, therefore, serves to advance or re-
tard the spark, by the corresponding
movement it gives to the cam. Two
long pins, PP, projecting back from the
two arms, AA, of the sleeve through
gear, G, pass loosely through holes in
the governor shipper, D, which is re-
volubly mounted on the cam shaft, W,
with a spiral groove in its hub, H. A
pin in the shaft projects through this
groove, and, when the sleeve, S, rotates
the shipper, D, through the determined
arc, the latter is moved along the shaft
also by the spiral groove and pin, slid-
ing, as it does so, on the driving pins,
PP, and assuming the position shown by
the dotted lines. Thus is obtained the

|
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movement of the shipper, which is transmitted to the
carbureter lever through the long lever pivoted in the
casing of the gear and seen running across the front
of the picture of the motor. A link connects this lever
with that on the carbureter.

The carbureter is of the usual float-feed atomizer
type. Inside it are two sleeves, one acting as the
throttle and cutting down the mixture at the same
time that it throttles the air; the other, an auxiliary
throttle that the driver can set at
any point at which it is desired to

Scientific American

ber rests between-them, Lheir grocves are set at right
angles. These universal couplings are plainly to be
seen in the rear view of the chassis.

The car is steered by a wheel, connected to the steer-
ing knuckles of the front wheels through a worm gear
and segment.

Two pedals and two levers control all the mechanism
from the driver’s seat. The pedal for the left foot
draws forward the lever X by means of a rod connec-

have the governor cut off. Beyond
setting this throttle according to the
speed at which he wishes to travel.
the driver has nothing to do with
the control of the motor. Moreover,
the valves in the carbureter are so
arranged that when the auxiliary
throttle is wide open, the size of the
port in the carbureter leading to the
motor is the same as that of the in-
let pipe, even when the governor
throttle valve has shut oft to its full
extent. Consequently, the governor
has no effect, and the motor will de-
velop its full power.

The transmission gear of the Riker f
machine is ¢f the usual French type, el
giving three speeds forward and one \
reverse, with a direct drive from '
motor to countershaft on the high
gear. Referring to the illustration
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ring on the cluteh, in use only when the clutch is with-
drawn. The wheels are fitted with 34 x 31, inch detaci-
able tires. The wheel-base of the large car is 84
inches; the tread isstandard; and its weight complete
is 2150 pounds. The chassis can be fitted with any style
of body desired to suit the taste of the purchaser.

-0+

THE COLUMBIA GASOLINE TONNEAU.
The new gasoline automobile that is being manufac-

tured this year by the Electric
Vehicle Company, of Hartford, Conn.,

of the gear, the reader will see its
construction and main points. M
is the sleeve and flange, bolted to
the usual friction clutch in the flywheel of the motor.
This sleeve has a square hole the greater part of its
length, into which fits a short shaft extending through
bearing, E, and terminating in a wide pinion, I. The
shaft, JJ, also squared, has one bearing in pinion, I,
and the other at H. Gears 4 and 6 are slid on it by
means of shipper, K, and movable rod, F'; and it drives
the differential, D, on the countershaft, through the
bevel pinion, L, and bevel gear, B. The side thrust of the
bevel gear is taken up by a corrugated, propeller thrust
bearing in the gear case. Parallel with the main shaft
is another shaft, O, carrying gears 2, 5, 3, and 7, keyed
to it. Gear 2 is always in mesh with pinion 1. Conse-
quently, shaft O is always in motion when pinion 1 is
turning. The illustration shows the position of the
gear on the slow speed—1 driving 2, and 3 driving 4,
which is squared on main shaft, /. The middle speed
is obtained by sliding gears 6 and 4 along on J till
6 meshes with 5. For the high speed, 6 and 4 are slid
still further to the left, when the

teeth of pinion 1 engage with similar

CENTRIFUGAL GOVERNOR OF RIKER CAR.

is the invention of Mr. Fred A. Law.
The chief idea of the inventor in de-
signing it, was instant accessibility
of all parts that may require atten-
tion.

The main clutch is of the usual
: leather-faced, flywheel type, having
=l s B eight brass spring-pressed shoes or
plungers in its face. By means of the
” novei arrangement of plunger shoes,
i it is possible to slip the clutch with-
out damaging its leather facing,
== g which is 2 inches wide, and subject
to very slight wear.

The flywheel clutch is connected to
the main driving shaft through a
sort of wuniversal .joint; and the
transmission gears driven by this
shaft are of the usual sliding French
type, giving four speeds ahead and
onereverse, with a direct drive to the

ot

CROSS-SECTION OF

tion, thus withdrawing the clutch as explained above.
The right pedal does the same thing, but, having a
greater movement, also applies the band brake, the
lever of which is also connected to X. The shorter
lever changes the gears, the rocker arm, Y, on its shaft
being connected by a link to another depending arm, P,
joined to the upwardly projecting arm, P’, within the
case, which slides the shipper-carrying rod, F. The
powerful band brakes on the rear wheels are set by the
outer lever, which moves arm, 7, connected to the trans-
verse brake shaft. The forwardly-projecting arm of 7
pushes against a special arm on X, thus moving X for-
ward sufficiently to throw out the clutch before the
brakes are applied. The cars are fitted with artillery
wood wheels having ﬁlain bearings. The cap on each
wheel forms an oil reservoir, and in the end of the
box is a curved groove that scoops up the oil and leads
it to the oil groove on top of the axle. The only balls
used throughout the whole machine are in a thrust

GOVERNOR.

countershaft on the high gear. This
latter shaft is driven through the
usual bevel gear with ball-bearing side
thrust, and is fitted with a special jaw clutch by which
both rear wheels may be driven together without the
differential operating, if the machine should become
stuck with one wheel on a muddy or icy patch of road,
and the other on more favorable ground. By jacking
up the rear axle and throwing in this clutch, one rear
wheel can be belted to a dynamo or any other ma-
chinery it is desired to drive, and the automobile be
made to serve as a stationary source of power. The
countershaft has a band brake drum and radius rod on
each end, beside the driving sprockets; and the rear
wheels are also fitted with band brakes operated by
the short lever located beside the steering column.
The brake drum, sprocket, and clamping ring which is
fastened to the spokes, form three concentric rings of
the same size, connected tcgether by pins. The body
is hung on a pivot on the rear springs, so that the lat-
ter will not be strained if tilted a little by the radius
rods in tightening the chains. Wheel steering througn
rack and steel pinion and a universal-
ly jointed connection to the steering

internal teeth cut in 6 on that side,
and hence lock shaft J, to the short
driving shaft carrying 1. This gives
the high speed. The reverse is ob-
tained by means of an idle pinion 8§,
with which 4 meshes, and which is
driven by gear 7. C is the shipper
of the flywheel clutch, which is oper-
ated by the rotating rod, N. The bear-
ing of the lever arm that moves the
shipper, K, is seen in the case at P.
The arrangement used makes it pos-
sible to have no sliding parts project-
ing through the gear case. A is the
band brake drum, and G the female
portion of the Oldham universal coup-
ling employed to allow for any mis-
alignment of the countershaft due to
straining of the frame. The end of
the shaft attached to the frame also

knuckles is employed.

The transmission gear has two sets
of sliding gears, operated by a single
lever. By moving the lever back and
forth in the two legs of an H-shaped
slot, any gear desired may be thrown
in. The lever can be moved to the o
position, or vice versa, from any gear
it may be on, without passing through
any of the other gears. This, although
the movement of the lever is not quite
so simple as a straightforward move-
ment, is advantageous, as any gear de-
sired can be immediately selected.
An interlocking arrangement makes it
impossible for any other gears than
the ones in use to engage.

The motor has four 5 x 5-inch cylin-
ders, and is rated at 20 horse power at
900 revolutions per minute. It is said

has a grooved flange, while in the po-
sition in which the male floating mem-

COLUMBIA 24 H. P. TOURING CAR.

to have developed 26 horse power in
a brake test, however. The cylin-

CHASSIS OF COLUMBIA TOURING CAR.
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ders are cast integrally, in pairs, and aluminium
plates on the sides, covering openings into the
water jackets, offer the advantage that they would
give way, should the water freeze in the cylinders in
winter, and hence protect the latter from cracking.
In the plan view of the chassis, the four inlet valves,
with their handlies for removing, held from turning by
springs, can be seen. The side view of the motor
shows one of the spark plugs similarly fitted. The
small eccentrics on the main shaft are also visible.
Two springs, depending from a cross arm on the valve
stem, bind the latter to the eccentric rod and hold the
valve down on its seat. The eccentric rod raises the
valve through a small bell crank, and the valve fol-
lows the motion of the latter in closing, being bound
to it by the two springs till the valve seats, when the
bell crank moves away and the pressure of the springs
clamps the valve to its seat. The arrangement causes
the valves to close quietly and without the blow_that
is usual with the ordinary exhaust valves.

The inclined rod at the front of the motor connects
the shipper of the ball governor on the motor shaft with
the throttle valves for each pair of cylinders. Rotating
cylindrical valves are used, having long slots that
match similar slots in the sleeves in which they turn.
The governor rotates the valve sufficiently entirely to
close these slots, which are tapered on the cutting off
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THE LATEST TYPES OF MOTOR BICYCLES.

The increasing interest in motor bicycles manifested
of late among cyclists is directly attributable to the nu-
merous improvements which have brought various
makes of these machines up to a high standard of ex-
cellence. These improvements are so many and varied
that we cannot attempt to discuss them all in the brief
space at our disposal. We will, however, mention some
prominent types of motor bicycles and review their
principal features.

The Thomas “Auto-Bi” shown in our first illustration
comprises a number of important details. The cushion
spring fork absorbs all concussions and handle-bar vi-
bration, relieving strain on the mechanism and frame,
and eliminating all fear of broken forks, which has been
dreaded so much in the past. The machine is driven by
a 2% horse power motor through a peculiarly con-
structed belt. By an ingenious combination of leather
and steel, this belt is made to havc the unstretchable
qualities of steel, while preserving all the elasticity of
leather. This to a large extent reduces strain on the
motor and tires, and prevents skidding, at the same
time increasing the speed of the motor and the hill-
climbing capacity of the bicycle. The machine is pro-
vided with large flywheels. These, as well as the
bearings and the connecting rods, are one-piece forg-
ings. The bearings are all large, and are hardened
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nozzles are provided at equi-distant points around the
mixing chamber which encircles the float chamber, so
that whether the machine be going up or down hill,
a proper suction level is kept. There is also a trap for
catching water and sediment in the gasoline.

The “Indian” motocycle is another type of machine
which has become quite popular in the cycling world.
Great care has been exercised in the construction of
the motor used in this machine, and, by thorough test-
ing under all conditions, it has been brought up to
a high state of efficiency. The problem of power trans-
mission to the rear wheel is solved by using two chains;
one chain of short length is run from the motor to a
countershaft mounted on a hanger bracket, and the
other chain transmits power from this countershaft to
the rear wheel. In the hanger is an eccentric for ad-
justing the chains. A speed reduction is made on each
chain, and they are so constructed and arranged that
it is impossible to break either one of them, even
though the speed lever be thrown over to its full limit
at the start. The entire power of the motor is com-
municated to the rear wheel, and a steady positive
drive is obtained without any slip whatever. The “In-
dian” motocycle has one lever control. This is impor-
tant to the beginner and even to the experienced cy-
clist, for in threading one’s way through a crowded
street, even the best of operators is liable to be con-
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The Thomas Motor Bicycle.

The ¢ Orient ”” Motor Bicycle.

edge, so as to close the ports gradually. By rotating
the sleeves sufficiently to correspond to the valve move-
ment, which may be done by a small hand lever on the
steering column, the governor can be thrown out of
action completely, or the motor speed be partially ac-
celerated, as desired.

The German Eisemann magneto system of igni-
tion is employed. A rotary gear pump circulates
the water through the engine jackets and radiator,
behind which a fan makes a forced draft. Strainers
are placed in the water and gasoline pipes, and are
readily removable for cleaning. The spraying nozzle
of the carbureter may also be easily removed. The
auxiliary air pipe of the latter is fitted with a weighted
butterfly valve that opens proportionally as the speed
and suction of the pistons increase. This is intended
to maintain the mixture constant. The spark, the mix-
ture, and the throttle are all also controllable from the
seat by levers on the steering pillar.

Our illustration gives a good idea of the general
appearance of the car. Its wheel base is 93 inches, and
its tread is 56 inches. Wood wheels shod with 4-inch
detachable tires are used.

The twelfth census, 1900, divulges the fact that there
were 27,029 photographers enumerated in the United
States, of whom 23,442 were males and 3,587 females.

THE LATEST TYPES OF MOTOR BICYCLES.

and ground. All details are built for strength and
durability, and yet the total weight of the machine is
but 95 pounds.

A great deal of ingenuity has been exercised on the
“Metz” motor bicycle in.arranging the necessary parts
in the most compact manner. Tubing of very large
diameter has been used for the purpose of resisting
strains peculiar to motor-driven bicycles. At the
same time the inner space of the frame is utilized for
various purposes. The top frame tube sérves as a
reservoir for lubricating oil, while the induction coil
is neatly incased in the seat mast, where it is safe from
injury. The lower tube serves as a muffler, through
which burnt gases pass from the cylinder. The motor
crank case is built integrally with the frame of the
bicycle, and this, while reducing weight, adds to the
staunchness of the machine and prevents those numer-
ous troubles attributable to a continual yibration of the
motor. The flywheels are placed outside of the crank
case, which allows them fo be of larger diameter than
is usual, and therefore to have greater effect. The driv-
ing sprocket is fastened to the crank shaft by a flexible
connection. This flexibility may be adjusted to any de-
sired degree of tension. The durability of the chain is
increased, owing to its relief from violent impulses of
the motor. Means are provided for oiling the motor
while riding. Another important feature is to be found
in the constant-level, float-feed carbureter. Three spray
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The Meiz Motor Bicycle.

fused by a multiplicity of levers. The single lever
on this bicycle starts and stops the machine and in-
creases its speed. The same lever lifts the exhaust valve,
permitting the machine to be started with but slight
compression in the cylinder, and it also governs the
time of the spark. The carbureter used on the “Indian”
motocycle, which is constructed on the float and con-
stant-level principle, embodies a number of new and
important details. It allows of a steady flow of gaso-
line under all conditions of travel. The air is taken
in through a hood at the bottom, and is adjusted by a
regulator at the top. It has been found that a better
mixture is obtained by taking the hot air off the cylin-
der. The gas lever, which can be operated without
taking the hands from the bars, is arranged to admit
a larger flow of gas into the engine when extra speed
or power is required. The machine has a very narrow
tread, which offers the advantage of a nearly natural
position when riding. Its total weight is only 98
pounds.

In contrast to this light machine is the heavy “Orient”
motor bicycle, which weighs about 160 pounds. The
makers of this machine have worked on the principle
that even the lightest of motocycles is too heavy to
pedal in case of a break in the motor, and that conse-
quently the reduction of weight is not of such imper-
tance as a heavy but strong construction, which would
prevent such accidents and at the same time furnish
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sufficient power to drive the machine
over the worst of roads by motor
power alone. The weight of the “Ori-
ent” motor bicycle serves also to ab-
sorb the vibration of the motor and
prevent jarring of the machine and
fatigue of the rider. A three or four
horse power motor, as desired, is used
for driving the machine. Great care
has been exercised in the construction
of these motors. The. very best ma-
terial is used, because weight is not
a limiting item. Fluted copper rings
are fitted over the cylinder to radiate
the heat, instead of the cast flanges
that are generally employed. The ac-
curacy and reliability of the carbureter
used on this bicycle have had much to
do with the success of this type of
machine. The spark plug is provided
with porcelain insulation, which has
been found to be one of the best ma-
terials for this purpose. Power is
transmitted to the rear wheel through

to the hub. Upon the return stroke
of the rod, the rollers slide back oft
the incline sufficiently to free them-
selves and allow the sleeve to roll
back over them. In the center, or
neutral position, it can move either
way without becoming locked, while
the forward and reverse movements
are obtained by sliding the cage and
rollers either forward or backward
upon the surface of the hub. There
are as many separate sleeves and sets
of rollers as there are connecting rods,
three being the number now used.
This gives three power impulses per
revolution to the axle and drives it
very steadily. As the rollers run in
oil, they are noiseless, and as all the
wearing surfaces are of the best hard-
ened steel, the wear is found to be
very slight. An experimental truck
has been in operation for two years
and has shown the wear of the
roller ratchet to be almost inappreci-

a leather belt especially prepared and
heavily stitched. This offers a flat
plane surface, which is very reliable.
The motor is thrown in or out of gear
by means of a jockey pulley on a
curved arm forming part of a handle, as shown.

A NOVEL TRANSMISSION DEVICE FOR GASOLINE
AUTOMOBILES.

Our illustrations show a new transmission device
brought out by the Union Motor Truck Company, of
Philadelphia, Pa., and first exhibited at the 1903 New
York Automobile Show. This device solves, in a
simple manner, the double problem of connecting a
gasoline motor directly to the driving axle of an auto-
mobile, and likewise of furnishing a speed-chang-
ing arrangement by which the speed of rotation of
the rear axle can be varied without varying that of
the motor. The chassis is made up of a U-shaped
steel frame carrying a two-cylinder, 12 horse power
motor, with a slidable crank-pin in the flywheel, di-
rect connected to a roller ratchet device on the rear
axle. When the motor is being started or is running
idle, the crank-pin is in the center of the fly-wheel
and the connecting rods are at rest. The wagon is
started by sliding the crank-pin slightly off the center
of the fly-wheel, which gives a slight reciprocating
motion to the connecting rods, causing them to turn
the rear axle by the series of impulses they give it
through the medium of the roller ratchet. A slight
throw of the crank-pin gives short, extremely powerful
impulses, while a longer throw increases the duration
of the impulses and conduces to higher speed. The
operation of the roller ratchet is virtually the same as
that of the coaster brake on a bicycle, with the ex-
ception, however, that the former may be made to
propel the vehicle backward as well as forward and
may be thrown out of action when desired.

Referring to the diagram, the reader will see the
construction of the principal parts of the mechanism.
The crank-pin is on a slide in the flywheel, which is
fastened to a piston moving in a cylinder in the fly-
wheel casting. A powerful spring holds the piston
normally, so that the crank-pin is ex-

CHASSIS OF UNION MOTOR TRUCK, SHOWING SIMPLICITY OF DRIVING

MECHANISM.

of intersection. In the hollows are placed 84-inch harden-
ed tool steel rollers, 3% inches long. Two or three sets
of these rollers are placed end to end, properly spaced
and separated by a slotted bronze cage, C, according
as two or three connecting rods are used. The guid-
ing cage of the rollers fits loosely over the steel hub,
and is but ¥-inch thick, thus allowing the rollers
to project 1-16 inch above and below it. It is keyed
to the hub with two keys, K, wide and straight where
they fit in the latter, but having a narrow feather

DIAGRAM OF THE POWER-TRANSMITTING DEVICE.

running at an angle across their surfaces, which slides
in a corresponding groove in the cage. By sliding
the key sideways in the hub, therefore, the cage is
made to revolve around it slightly in one direction
or the other (about 14 inch each way), and thus to
move the rollers till they jam between the inclined
portion of the hollows in the hub and the outside
sleeve which encircles them and to which is fastened
the connecting rod. The push or pull of the rod is
then transmitted directly through the jammed rollers

able.

The company expect to have a
truck in the commercial vehicle con-
test of the Automobile Club of Ameri-
ca this spring, and its operation will
no doubt be watched with interest by many.

The Manufacture of the Deadly Dart Polison of
the Sarawak Indians,

A close investigation has been made by Mr. C. G.
Seligmann into the manufacture of the deadly poison
used for darts by the natives of the Baran district of
Sarawak in the course of a visit to Long Tamata on
the Barem River. This poison, which is of vegetable
origin, is generally known among the up-country tribes
of this region by the name “ipoh.” The poison is a
nitrogen-free glucoside which affects the muscle of the
heart and the central nervous system of the individual
who is struck by a dart. It is a poison existing in its
raw state, being the sap of the upas tree. The pro-
cess of collecting the poison is very simple. Upon
the bark of the upas tree a number of little channels
are cut by means of a special gouge, extending in
oblique directions, and all converging at their lower
points into one vertical channel. The sap thus tap-
ped by this scoring runs down the oblique cuts into
the vertical channel, and is there collected in tubes of
bamboo. In its raw condition the upas sap is of a
yellowish white color, and bitter to the palate. Short-
ly after exposure to the air, it darkens in color and
becomes sticky, and in course of time develops to
brownish black. The juice is subsequently submitted
to a prolonged boiling, the vessels for this purpose
being of an extremely primitive nature, since they
are fashioned from palm leaves. The upas tree sap
is poured into these vessels, which are then suspended
a few feet above a fire. The boiling process is some-
what protracted and during the whole time the sap is
constantly stirred. During this operation the liquid is
transformed into a thick, viscid mass, and in this con-
dition it is withdrawn from the fire and set on one side
to cool. When cold, the sap is a solid, hard, yet
brittle substance, though before it is quite set the leaf
is rolled up with its soft contents, the

actly on the center of the flywheel.
The crank shaft is hollow, and has a
passage opening through a check
valve into the top of the cylinder.
There are two other valves (not
shown) for the purpose of emptying
the cylinder slowly or quickly, as de~
sired. ‘Oil is the fluid used for mov-
ing the piston, the oil being forced
through the crank shaft by a plunger,
which ‘is - started or stopped by throw-
ing in or out a small friction clutch.
The starting and stopping of the pump,
the opening of the two oil relief valves,
and the application of a powerful band
brake to the differential drum are all
accomplished by moving a single lever
through an arc of 40 deg. When coast-
ing, the motor can be thrown out of
gear temporarily by setting the roller
ratchet in the neutral position. The
ratchet is instantly reversible also at
any speed in case of extreme necessity.

The details of the r¢ller ratchet can
be readily eomprehended from our dia-
gram. A stee] hub 8 or 12 inches long
by 7 inches in diameter is keyed to the
axle. On the periphery of this hub
there are 12 longitudinal hollows 14
inch deep by 3; inch wide at the bot-
tom, with sides flaring out to a width
of 13, inches at the circumference of
the hub, and forming an angle of about
10 deg. with a tangent to it at the point

UNION GASOLINE MOTOR TRUCK, SHOWING CONNECTING RODS FROM MOTOR TO
REAR AXLE.
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two ends tied with rattan and the
poison thus kept until required.

The darts, which are projected by
the natives through blowpipes, consist
of strips of palm wood from 20 to 30
cm. in length, are pointed at one end,
and a quantity of the poison is then
removed from its palm leaf receptacle,
and ground up until it is of the con-
sistency of flour. It is then mixed
with water and stirred up until it be-
comes a thin paste, which is smeared
upon the points of the darts. The
process of preparation takes place be-
fore a fire, and when completed the
darts are placed with their points to-
ward the fire, until the ipoh has dried
into the wood. In the case of the
darts that are required for the large
game, the point of the weapon is split
open, and a thin metal wedge or plate
is inserted, and the whole point is
then smeared with the poison. The
opposite end of the dart comprises a
small conical butt made of the soft
pith of the sago palm. The darts are
carried in small bamboo quivers, points
downward, fixed into the loin cloth of
the native, with the points protected
by a piece of animal skin.

—_— oo ——

Improvements under way by the
railroads of the United States aggre-
gate nearly $400,000,000.
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THE AUTOMOBILE IN WARFARE.
EXPERIENCES IN THE SOUTIH AFRICAN CAMPAIGN.
BY HERBERT C. FYFE. LONDON.

Although traction engines have been used for mili-
tary purposes at Chatham for some years past, they
have not until quite recently been used by British
authorities to any considerable extent in the field.
In August, 1897,
a trial was made
in Long Valley at
Aldershot, ¢f one
of the latest types
of road locomo-
tives, fitted with
spring gear on
both hind and
front wheels, and
alse with the

. three road speeds.

With this engine
it was proved
that stores could
be taken from
Aldershot to
Salisbury Plain—
a distance of
about 60 miles—
in a day; that it
~could easily travel at the rate of 8 miles an hour, and,
when necessary to get out of the way of troops, at the
rate of 12 miles an hour. At the slowest speed it
dragged a gross load of 80 tons on the level, and
traveled 17 miles without.a fresh supply of water.

This road locomotive was fitted with an independent
donkey pump for filling tanks, horse troughs, or its
own boiler. It was also intended to be used for driv-
ing centrifugal pumps and electric dynamos for travel-
ing with a captive balloon.

One of the most extraordinary military parades
ever seen was held on the famous Long Valley at
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the trials, as similar country had to be traversed in
South Africa. The engines with trains of trucks were
started off across country, taking hillock and ditch in
their way in marvelous fashion. Some of the ditches
had steep banks between two and three feet, yet these
were negctiated with safety; and although the:. wheels
sank often to the hub in wet ground at the "'bpttom
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the solid and 30 inches .wide, and this enormous work
is done by putting a pulley on the piow and anchoring
one end of the rope, so that the pull on the plow is
doubled. Steain plows are usually used for vine and
tree planting, but in Africa they were used for mak-
ing shelter trenches, and also ditches along the sides
of the roads. (Descriptions of these plows appear
o in this week’s Sci-
ENTIFIC AMERICAN
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SUPPLEMENT.)
The ‘“Traction
Engine Brigade”
was attached to
the corps of Royal
Engineers and
figured in the
army list as “45
Company S.
Africa (Fortress)
Steam Road Trans-
port.”” Naturally
on their arrival in
Durban the en-
gines had to be
fitted together,

of the ditches, yet nothing stopped the engines’ prog-
ress. A speed of eight miles an hour was obtained,
and the display ended with a “march past.”

The utility of the crane jib, which sometimes forms
part of the equipment of engines of this type, was amp-
ly demonstrated. There was no difficulty in thereby re-
moving from a train of trucks one which was supposed
to t;e injured, Messrs. McLaren’s crane engine easily
lifting it out of the way. Then it was shown how read-
ily one engine could haul another engine with its train
out of a bad place by means cof a steel hawser, should it
stick and remain fast. The largest of the engines

weighed some 15 tons, it drew from

Hauling a Train Over a Gully.

Alaershot at the end of October, 1899, when sixteen
traction engines supplied by Aveling & Porter, Ltd.,
Charles Burrell & Sons, Ltd., John Fowler & Co.,,
Ltd., and J. & H. McLaren, and between thirty and
forty trucks were inspected and tested before their
embarkation for South Africa. The engines were of
various sizes and types, and the trucks were built
to convey all possible war material, frorh loose grain
to iron pipes. There were present to see the trials the
Duke of Connaught, Prince Louis Napcleon and Prince
Victor Napoleon. The Long Valley, with its great
stretches of sand and rock, was admirably suited to

J Sy &

30 to 40 tons, carried water enough

A Wagon Built for the German Army.

and this took
some little time,
but as soon as
possible they were sent up by rail to Frere and
Chieveley.

Writing from Frere Camp on January 2, 1900, Mr.
Bennet Burleigh says:

“Without them the troops would require an astound-
ing length of ox and mule wagons. The despised ox-
wagon is slow and sure. Its infallible drawbacks are
that it occupies a considerable length of road, requires
much guarding with many attendants, and can only be
depended upon to haul not more than 600 pounds.
Nay, more; if the teams are to carry their own forage,
the power of hauling is limited to something like 50
miles. Were the army entirely dependent upon trek
ox-wagons the 1,660 of them, the inconsiderable num-

Thornycroft Wagons at Aldershot Maneuvers. o

for a 17-miie run without stopping, and traveled 30
to 40 miles a day. They were provided with coal
trucks, and with a sleeping car for the use of the
engineers in charge.

In all some thirty traction engines were shipped from
Southampton for the Cape. They were intended for
use for winding loads over rivers and swamps and up
precipitous places. Accounts from South Africa show-
ed how valuable they have been for these purposes.
They have also been employed to pull the new ‘“trench-
ing plow,” two of which were sent to the front. This

gigantic implement cuts a furrow 30 inches deep on

A Train o1 Transport Engines and Wagons on the Road from Aldershot to Port for Shipment to South Africa.

THE AUTOMOBILE IN WARFARE.,
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ber for conveying the munitions of the army, would
stretch along several miles of road. It will be an-
cther affair if the dry weather continues, and any
great use can be made of the traction engines. They
require few attendants, don’t gibe, and each can easily
haul 12 tons. Yesterday and to-day these wheeling
puffing Billies have been running to and fro, trans-
porting stores from the railway siding to the respect-
ive brigade camp—one of which, Hart’s, is two miles
away. They leisurely descend into spruits, roll across
and wheel up stiff, long climbs like flies walking up
a wall.
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THE BookKLOVERS LIBRARY

A Two-Minute Talk

The shares of THE BOOKLOVERS LIBRARY Corpor-
ation have had an unparalleled record. The stock is
held in the United States, Canada and England by
widely known literary, professional and business
people. Among the library’s shareholdersare hundreds
of names familiar to almost every cultured home. No
broker, or banker, or underwriter has had a hand in
the sales. The sole backing of the concern has been
its enterprise, its continuous push, and its far-seeing
business policy. Every dollar invested shows a hun-
dred cents’ worth of extended and established earning
capacity.

The plans outlined from time to time have been
carried forward in the most aggressive sort of way.
We have done what we said we would do. We
planned to extend the ‘Booklovers to every important
city of the United States; the libraries are there. We
promised to include Canada; the two successful
centers of Montreal and Toronto are the result; from
these cities the service extends to outlying Canadian
cities and towns. We made arrangements for extend-
ing the work to England; today the Booklovers is the
talk of London; it is delivering books throughout
Great Britain, and includes among its patrons scores
of the most distinguished families. We promised an
auxiliary library to take care of the field not occupied
by the Booklovers ; the Tabard I[nn with its revolving
book-cases and five-cent exchanges is extending
the library privileges to thousands of country towns;
the earnings of this one department at the present
time exceed one thousand dollars a day with
only one-twentieth of the field covered. This new
library department was started only a year ago. In
another year it will have earning capacity largely in
excess even of the Booklovers. Last fall we announced
the preparation of a monthly magazine to round out
our publicity plans; today The Booklovers Magazine
sells out its complete edition by the fifteenth of each
month; it is owned independently by shareholders of
the parent company, and presents all the elements of
an excellent property.

We are building into the future; the whole book and pub-
lishing trade is undergoing rapid and far-reaching changes ; there
is a new book published in the United States every hour, day and
night, and this enormous output must have its distributing ma-
chinery. Millions invested in central storehouses of granite or
marble can never change the popular current. The American
people want an up-to-date service in books as well as in news-
papers, and they are willing to pay for it with their own cash.
There is no denying the fact that the Booklovers 15 already a
tremendous power among the book interests of the country; it
has battled its way to the front, where it means to stay.

In cennection with this public offer of a compara-
tively small block of ‘Booklovers stock there are four

inside facts which I want to make public over my
own signature : 1. The ‘Booklovers earnings during the
three months ending February 28 were the largest in
the history of the enterprise: 2. The operating expenses
per library member were never smaller than at the
present time: 3. The “used books” are wholly
taken care of at good prices by auxiliary library de-
partments: 4. The Corporation pays cash, and has
no debts other than its current monthly accounts.

No additional capital is needed for the Booklovers; the in-
creased capital is being used atthe present time to extend the
Tabard Inn and other departments ; these auxiliary libraries are
necessary to round out the best interests of the enterprise at
large ; they are the ““by-products’’ of the business and they offer
opportunity for very large profits.

The Corporation is capitalized for $2,600,000
(260,000 Shares at $io each). Of this amount 190,-
000 Shares have already been subscribed and paid for
at the par value of $10, making the present cash capi-
tal $1,900,000, There remain in the Treasury only
70,000 Shares. Of this remaining block the Directors
have authorized the Treasurer to set aside 50,000
Shares to be offered for sale on May 15th next, at $12
a Share. The remainder, consisting of 20,000 Shares,
is now offered to the public in lots of Ten Shares or
more at $10 a Share. The terms are 10 per cent. with
the application and the balance in sixty days. Stock
applied for by telegraph will be held five days to
await deposit and formal application. (See application
form below.) The sale of this block of 20,000 Shares
now at $ro and of the remaining block of 50,000
Shares on May 15th at $12 will give the Company a
completely paid-up Capital. This announcement gives
investors the last opportunity they will have of buy-
ing Booklovers at $10 a Share.

The Booklovers Corporation has paid dividends at
the rate of 10 per cent. per year since August 1, 1900.
The last half-yearly dividend was paid on February
2oth. The half-yearly dividend periods end June 30th
and December 31st, respectively. The Corporation
has no bonded debts, and its stock when fully paid is
non-assessable.  All Shares become dividend-bearing
from the date of final payment. Dividends are pay-
able in February and August. Applications for stock
should be made out in the form prescribed below and
addressed to the Treasurer.

Prestdent

1323 Walnut Street, PHILADELPHIA

Application Form for Booklovers Stock

(Use wording below in writing out your application)

(“Date)

MR. JOHN E. BRYANT, Treasurer

1323 Walnut Street, PHILADELPHIA
Dear Sir:

Please enter my name for.......cocoeeeeune..en. Shares of the
Stock of The Booklovers Library at Ten Dollars a Share.
I enclose my check for B being Ten Per
Cent. of the par value, and [ agree to pay the balance in
sixty days..
NTBINL. e e
AGATESS ...

© 1903 SCIENTIFIC AMERICAN, INC.
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“Tacked on to cne of the big guns they should,
weather permitting, shift them rapidly from place to
place; nor are they quite helpless when the ground
has been soaked with rain. Clip-irons are attached
to the rims of the broad wheels, and these dig into the
firmer soil, and the steamer rolls forward, leaving a
wake like a plowed field. On the flat dry veldt the
steamers trip along
at a brisk eight miles

Scientific American

hawser was passed from the engine and made fast to
the disselloom. Then steam was turned on, and with
snort and a hiss the steamer walked away with the
wagon, conveying it some distance to a high, dry part
of the roadway.”

The military ox-wagon travels at a maximum speed
of three miles an hour and 15 miles a day. The trac-

APRIL 11, 1903.

motors must therefore be employed. Having had a
good deal of experience with the steam horse while
in India, he was able to design some traction engines
especially suited for a campaign in South Africa.
They weighed only eight tons, and consumed about
28 pounds of water an hour for every electrical horse
power developed. Whenever Lord Roberts wanted to

put the 6-inch guns

an hour.”

Writing later (oxu
January 15) from
Potgieter's Drift,
Mr. Burleigh has an-
other gcod word for
the steam sappers.

Describing t h e
crossing of Blaauwk-
ran’s Drift by Sir
Charles Warren’s Di-
vision, he says:

“It was a pro-
longed and desperate
scramble to get the
men and about 400
wagons and nonde-
script vehicles down
the steep, slippery
bank, through the
waist:- deep stream
and up the sticky op-
posite siopes. Three
0X-wagons were run
down into the river
and converted into
bridge piers, planks
being laid where-
on part of the infan-
try were able to pass
over dry shod, but
the planks and foot-
ing were insecure in
places, and it came
to be like walking
the greasy pole at
Ramsgate Aquatic

into a position which
was difficult, he al-
ways sent for the
traction enginés. One
of Crompton’s tasks
was the management
of a line of steam
traction between
Pretoria and Rust-
enburg. In the
course of a week it
would take about 130
tons of food for two
columns 20 or . 30
miles west of Pre-
toria. Thirty tons
of this amount were
food for men, and
100 tons were for
horses and mules;
and if the columns
had been supplied
with self - propelled
vehicles, the weight
could have been cut
down to about seven
or eight tons of fuel
in place of the 100
tons of forage.

Col. Crompton
says:

“On the 24th of
July, a 6-inch quick-
firing gun, weighing
with its carriage 121,
tons, was hauled to
the top of Quagga

Sports, for numbers

of Tommies went

hurriedly into the water in the most diverse and
eccentric manner, to the surprise of lots of people.
The much-laughed-at score of Aldershot traction en-
gines did not stick and flounder in the mud, but lumb-
ered about, doing duty with comparative ease and
considerable regularity. Their flanged grips upon the
wheels gave them a sure bite of the ground, which in
one or two places they churned up rather deeply.

“A by no means overloaded ox-wagon stuck in the
middle of Blaauwkran’s Drift close to Frere Station.
Eighty oxen were tried, and were unable to move the
wagon an inch. It seemed as if the whole column
must wait until the vehicle was carted off. A trac-
tion engine was requisitioned to try its powers; the
enormous span of cattle were taken away, and a steel

Ser qm NX:

Col. Templer at the Cape Inspecting the Engines Sent from England.

Engines Crossing a South African River.

tion engine, while capable of hauling from 30 to 40
tons, will travel with ease 35 miles in the course of
the day.

Mention may here be made of the armored road
train, specially manufactured for the War Office by
Messrs. John Fowler & Co.,, of Leeds. The engine of
this train was completely armor-plated with half-inch
nickel-steel plates, and the trucks designed to carry
howitzers or 4.7-inch guns were also armor-plated
with armor guaranteed to be Mauser bullet-proof at
100 yards. Probably all military traction engines will
in the future be armor-plated.

‘When Col. Crompton, who commanded the corps,
was organizing his equipment, he realized that it
must be entirely independent of railways, and that

Kop, seven miles to
the west of Pre-
toria, and 1,300 feet
above it; the average slope up which the gun was
hauled was 1 in 10, but there were parts of it which
were steeper.

“On the 1st of August a similar gun was hauled
up a slope averaging 1 in 6, and in some places more
than 1 in 5 to a redoubt on the top of this hill,
about five miles east of the town. A few days later
two large traction engines belonging to the director
of steam transport were also put under our charge,
under the officers of the Electrical Engineers, and
with these and the other three engines, making five
traction engines, a regular daily service was organized,
and stores of every character were transported to
various points, chiefly to the westward of Pretoria,
the longest run being to Commando Nek, 26 miles

Fowler Traction Engine Sent to South Africa.
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Howitzer in an Armored Wagon.

THE AUTOMOBILE IN WARFARE.
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EVENS-DURY

Our car has established a record second to none, and all
intending purchasers should look into its merits before
placing their order. We have demonstrated that for

Speed, Reliability, Hill-climbing

it has no superior in its class. It is equipped witha

owerful seven-horse two-cylinder opposed motor of the
our-cycle type, and has three speeds and reverse, all
operated by the same lever. It also....

2STARTS FROM THE SEAT2
Price at tactory. inciut- $1,300.00
J. STEVENS ARMS @ TOOL COMPANY

No. 925 Main Street
CHICOPEE FALLS MASSACHUSETTS

HAT more exquisite enjoyment than the music you can produce

from your own piano—if you kave an Angrlus? Ever since 1897

this most remarkable instrument has brought unbounded pleasure to

thousands of persons to whom music in the home was a rarity. Now,

with the aid of an Angelus, yon can play on your own piano anything

you like—thedear old songs, the popular music of the day or the classical

compositions. Any or all of these are within your scope, and you do

not need to know one note of music from another, for the Angelus reads
the notes and strikes the proper keys for you.

The expression devices are so very ingenious and complete that you can obtain
effects equal to the best pianmists—the delicate shading, the phrasing, the accenting of
notes or chords, the sustaining or emphasizing of the theme or melody while subduing
the accompaniment. The sweet-toned reeds in the stzle 66are a mostdelightful feature,
With these you can enhance to a marked degiee the beauty of many compositions.

We put the question stralght to you—why don’t youbuy en Angefus and make
your pt:no worth something to you {n a musical instrument? Price only $250.00

OUrR HANDSOME NEwW BOOKLET WILL BE SENT UPON APPLICATION

Baliimore, Juelg & Co, Tenver, Knjﬁl:oi—Ltche Piano Co. New York, John Wanamaker.
Boston, C, C. Harvey & Co. Galveston, mas Goggan & Bro. @maha, A, Hespe Company.
Chicago, Gen, P. Bent. Kansas City,Car] Hoftman Music Co. Philadelphia, Jehn Wanamaker.
Cincinnatl, The W. C. Woodmansee Los Angeles, The Bartlett Music Co. §. Hanoilton.
Plano Co. 1 Minneapolis, Fos ter & Waldo. St. Louis, The Estey Co.
Cleveland, J. T. Wamelink & Sons’ New @rlaans, Julius Hart Plano San Frandsco, Sherman, Clay & Co,
Piano Co.- House. ‘Washingten, Juelg & Co,

and other local agencies throughout the country
7. HERBERT MaRCHALL, Regent House, Regent Street, London,

THE WILEGOX & WHITE CO. ¥irom dnnes’s. a.

' : ﬁfé}ﬂoizle

Jhe Lveomobile is the best automobile

Above i8 shown the 1908 Stanhope *‘B” {Steam),
a desirable touring car.

IMPROVEMENTS:

Enlarged Boiler. Indestructible Water Gauge. 10 H. P,
Engine, encased and using supetheated steam. Fout
Band Brakes. Victor Steam Pumps.

WRITE FOR FULL DETAILS.

We also manufacture Gasoline Cars.
Our New (asoline Locomobile is
“Easily the best=built carin America.”

THE £000m061'19 C0.’S EXECUTIVE
HEADQUARTERS REMOVED TO FACTORY

BRIDGEPORT, CQONN.

BRANCHES:

76th St. & Broadway, New York 249 N. Broad St., Philadelphia
13 Betkeley St., Boston 1354 Michigan Ave,, Chicago
39 Suszex Place, S. Kensington, London

# Nothing so Rare as Resting on Air.”

GHeN.Y. Yacht Club

Entire fleet of 25-footers, designed by Mr. CHARLES
F. HERRESHOFF, 18 Broadway, New York City,
and now under construction by The Holmes Ships
building Company, West Mystic, Conn., will be
equipped throughout with

Pneumatic Cushions

£

Pneuma tics "ve ! the qualifications of

every other kind of Cushion
or Mattress, with many additional recommendations of
their own

e

PBERLESS

I¥"We own and control every practical patented device for
“staying” Pneumatic Goods. Any other that is offered
you is either an infringement on our “stay,” or a crude
ron makeshift.

PNEUMATIC MATTRESS ® CUSHION CO.
3 @ 4 SOUTH STREET, NEW YORH CITY

-
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distant, where a depot was formed for flying columns.
The service on this road lasted for many weeks, in
fact, up to the time ‘the corps started for England,
and was carried out without any mishap or loss, al-
though during the whole of the time the line was
threatened by the Boers, and sniping frequently went
on, but no one of the corps was hit. A new system of
escorts was adopted; sufficient men to form two or
more escorts being put under the command of the
officers of the corps and encamped with the corps.
The engines did twice whatever the Boers did, and
twice whatever the English sailors did.”

The lesson of the war as regarded automobilism
was a very striking one. It was this—the whole of
the Transvaal was one mass of dead animals. It was
impossible to feed them. They died by hundreds of
starvation. The great outbreak of enteric fever was
no doubt caused by the mass of dead and dying ani-
mals. But there was not a dead or stinking traction
engine in the whole of South Africa. While manag-
ing a line of steam traction from Pretoria to Rusten-
burg, Col. Crompton took about 130 tons of food per
week for two columns 20 or 30 miles west of Pretoria.
Thirty tons of that amount was food for men and
100 tons was for horses and mules. Had it been
possible to supply self-propelled vehicles to the col-
umns, the weight could have been cut to about seven
or eight tons of fuel in place of the 100 tons of
forage. All the heavier things, such as guns, wagons,
engineers’ parkk, etc., have been and can be trans-
ported most successfully by self-propelled machines,
either steam or oil. There is a much more difficult
question, and that is to do something to relieve the
English cavalryman and mounted infantryman of the
huge weight the horses have to carry. Col. Crompton
wishes to introduce into the service some light vehicle
that could accompany the cavalry and mounted in-
fantry, and carry part of the weight which killed the
horses and destroyed the mobility of the British army.
He sees no difficulty in producing a 25-hundredweight
engine to carry its two tons of load, to follow the
mounted troops in all places where wheeled carriages
could go. As an instance of what traction engines
had done in South Africa, Col. Crompton stated that
he had seen engines take a 10-ton gun up a gradient
of 1 in 5.
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THE CADILLAC GASOLINE RUNABOUT.
The gasoline machine illustrated on this page is a
moderate-priced car recently placed on the market,

CYLINDER OF MOTOR. SHOWING METHOD OF CLAMPING
ON COPPER WATER JACKET.

and having a number of original features worthy of
description. All parts are made interchangeable as
far as possible, and the body is entirely separate from
the chassis, from which it can be quickly removed by
withdrawing six bolts.

Scientific American

The chassis is planned after the standard pattern
of American runabout. A 5 x 5-inch horizontal motor
is mounted on an angle-iron frame and is connected to
the rear axle by a chain. The planetary gears for the
slow speed and reverse, as well as the fast speed
clutch, are carried on the motor shaft outside of the

MECHANISM OF CAR VIEWED FROM THE REAR.

driving sprocket, and this shaft is made sufficiently
heavy so that a third bearing on the end beyond the
gears is not required. The slow-speed and reverse
gears are thrown in by the usual band brakes, while
the fast speed clutch of the friction disk type is oper-
ated by a long lever seen at the side of the seat.

The motor crank case and cylinder are two separate
castings, bolted together as shown. A copper water
jacket is clamped in place between the clamping ring
and flange, M, on the cylinder, and flanges, N, on the
cylinder end and the valve chamber, which is screwed
tightly against the end of the cylinder on a large steel
pipe nipple. The two pet cocks shown 'connect with
the cylinder and water jacket respectively. The inlet
and exhaust valves, I and J, can be seen in the valve
chamber in the sectional view of the motor, as well
as the method of clamping the water jacket in place.
The clamp, S, holds in place a plate carrying two mica
spark plugé, The spark jumps from one to the other,
and as both are insulated, the chances of short-circuit-
ing are small. The inlet valve is operated mechani-
cally, and the amount it opens is controlled by an ec-
centric-operated rod, E, curved at its end to pass be-
tween a roller on the end of the valve-opening arm, A4,
and a movable roller beneath it. The end of E is tap-
ered on its lower side, which slides on the movable
roller, and by sliding this roller forward so as to make
more of the tapered part of E ride upon it, the upper
surface of E and the roller arm A are raised higher,
thus opening the valve wider. A handle on the steer-
ing wheel controls the movement of the lower roller
and hence the opening of the valve. The motor is con-
trolled almost entirely by this ingenious throttle ar-
rangement.

The carbureter, seen at C, is of the float feed, atom-
izer type. The needle valve button for setting the
mixture projects from the carbureter top. A wire
gauze cone on a suction-lifted valve that fits in the
spraying nozzle, breaks up the gasoline and tends to
vaporize it. Wire gauze is also placed in the opening of

APRIL II, IQO3.

the alr-suction pipe below the carbureter. The spark
coil is located in a box, H, behind the carbureter. 1ts
two secondary wires can be seen connected to the two
spark plugs, as well as a heavy primary wire extending
to the circuit breaker on the motor. O is the cylinder
coil-cup; G the gasoline tank; and F the exhaust pipe
leading into the muffler, F’.

The water is circulated through the cooling coils by
a centrifugal pump. It passes from the water jacket
of the motor through pipe, U, while pipe, W, connecting
with the water tank, conveys water to the system to
replace any that evaporates. The water in the tank is
always kept cool and forms no part of the circulatory
system, being used merely as an extra supply.

The crank shaft boxes of the motor can be slipped out
and new ones put in without taking the whole engine
apart. This can be accomplished very simply by remov-
ing four nuts and taking two.caps off the crank case,
thus enabling one to get at the boxes, which are each
in two halves. The crank shaft is a one-piece forg-
ing, much larger and more substantial than is ordi-
narily used with the size motor employed.

The car is strongly built throughout. Ball bearings
are used on the front wheels and rear axle, and the
latter is strongly braced about the differential.

The tonneau body can be easily attached and fastened
in place by two bolts, thus increasing the carrying
capacity of the machine to four people, at a moment’s
notice.

AUTOMOBILE AIR CUSHIONS.

Air cushions are now manufactured which are
calculated to add as much to the comfort of the indi-
vidual as pneumatic tires have to the smooth running
of the machine. The cushions shown in the illustra-
tion are made of cotton duck coated with rubber suffi-
ciently thick to make the fabric air-tight. Stays are
placed on the inside at regular intervals for the pur-
pose of holding the cushion in proper shape when
inflated. The cushions have outer coverings of cordu-

AIR CUSHION FOR AUTOMOBILES.

roy, leather, duck, etc., according to fancy. Their
backs, sides, and seats are smooth and have no ridges
or buttons to render them uncomfortable. Having no
hollows, they do not hold the dust, and being made
of rubber, are proof against dampness.

A 6 H. P. CADILLAC RUNABOUT.
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Records....

GROUT STEAM CARS

We Use Steam, as it Has Proven Reliable, Simple in Operation, No Noise, No Vibration, No Odor. '.io Cranks to
Turn, No Danger, Boiler Can’t Burn. Railroads Use Steam, Ocean Liners Use Steam, Manufactv ers Use Steam

WHY ?

Because it is Reliable

— | co—

Records....

A

Hill Climbing, Nelson Hill,
First Prize, 81 competitors.

Long Island Consumption
Test, least fuel used, First
Prize

New York-Southport 100-
mile run, no stop, First
Prize

Philadelphia Show, Con-
struction Bronze Medal,
First Prize

e e S e

s500-mile Run, New York to
Boston and Return, Three
First-class Certificates and
Gold INedal, First Prize

England, Dashwood Hill, a
6 H. P. Grout beat every
car on the hill with a rear
tire badly punctured

Welbeck Speed Trials, the
Grout aid a kilomcter in 1
minute 20.4 seconds

B
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= Ree A

Frenchie Runnerbout GROU T BROJ": Q ‘p

Grand Tonneau

1963 CATALOCUE READY
100 MILES WITHOUT A STOP

Orange, Mass., U. §. A, Drop Front
Boiler in front, engine horizontal, side drive « « « « Special built work to order, such as Only drop seat car built enabling operator
i1 oli ’ to see over passengers’ heads. Drop seat
Zvnl:ff,letrl;r:;g:&}?()wu S U Trucks, Busses, Light Deliveries patented
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ARTHUR L. BANKER, Pres. GEO, A. BANKER, Treas.

Banker Brothers @ompany,

The Largest Automobile Dealers
in the United States

New York Philadelphia DPittsburgh
“WE SELL NO EXPERIMENTS”

Our customers have the benefit of our years of experience in the
bicycle field, which has enabled us to go into automobiles “on the
ground floor,” and our reputation will not permit us to recommend
a car that does not come up to our high standard.

Ve are the exclusive agents for the following:

PEERLESS, 2 and 4 Cylinder, Casoline, 20 to 40 Horse Power
AUTOCAR, 2 Cylinder, Casoline, ‘“Its a Marvel ”’
PIERCE, | and 2 Cylinder (The Strenuous), Gasoline
ORIENT, Runabout and Buckboard, Gasoline, ‘‘ Much for Little’’
KNOX, Waterless‘, Casoline
NORTHERN, ““ The Reliable Kind,”” Gasoline
ST. LOUIS, “ Rigs that Run,’” Casoline
WHITE, ‘“ That Wonderful Steamer,’”’ Steam
WAVERLEY, “ The Popular Electric,” Electric

Our three stations are the most completely equipped and thor-

oughly up-to-date in the country, and we are taking thorough care of |

all our customers’ wants from a gallon of gasoline to a $6,000 Peerless
car. Cannot we do business with YOU ?

NEW YORK PHILADELPHIA PITTSBURCH
143 West 38th St. 629-633 N. Broad St. Baum & Beatty Sts., E. E.

JONES-CORBIN

Gasoline Car

HAS MANY NEW AND ESSENTIAL FEATURES

Wheel Base, 6 ft.6 in.; Wgod Wheels ;
.Cone Clutch; Sliding Gear. Transmis=
sion, 3 Speeds Forward and Reverse,
1st, 12 m'les; 2d, 20 miles ; 3d, 35 miles.
DIRECT drive on high speed. Self-locking steering device.
Mercedes cooling system. Double chain drive. Double-
acting brakes on rear wheel and driving shaft. Capacity in
cylinder oil, gasoline and water for 200 miles. Lubrication
system can be operated from the seat. Genuine Imported
De Dion Bouton motor. Individual seats.
Runabout, 8 H. P., weight 750 lbs. Price, $1,000
Tonneau, 9 g “ 1,000 « (T 1,500

JONES-CORBIN CO.

Main Office 304 N. Broad St., PHILADELPHIA, PA.

SEND FOR 1903 CATALOGUE
Compare this car with the expensive foreign cars. Isthe extraoutlay warranted?
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A NOVEL SNOW OCOMOTIVE.

The accompanying illustre ons show the general
appearance and details of a 20 orse power snow loco-
motive invented by Mr. George Glover, of Chicago,
I11.,, and used with success by & n. R. A. Alger for
hauling logs in his Michigan pine:ies.

The mechanism is plainly to be see in one illustra-
tion, the boiler being situated at the -ear end of the
frame and the engine at the forward nd, while the
driving drum, heated by the ex-
haust for melting the snow, and
thus at the same time acting as a
condenser, is located in the middle.

The engine has two horizontal
cylinders, and is placed between
two long steel beams forming the
stringers of the frame. All that
can be seen of it is the steam
chests, rock bar, reverse lever, end
of the crank shaft, etc. The two
steam pipes, rising from the steam
chests, unite below the throttle
valve, and the single pipe formed,
reaching to a sufficient height to
pass over the water tank, runs back
to the boiler, where it enters the
top of the dome. The exhaust pipe
runs to the driving axle of the
traction wheel, or drum, to carry
steam into the drum to keep it hot.
It also rises, like the live steam
pipe, suf_ﬁcient]y high to pass over

Scientific American

nected to the drum frame, throw any amount of
weight up to 12 tons additional onto the driving drum.
As shown in the illustration, this handle is at the end
of the rod extending from the three-way valve, which
is at the top of the cylinder or nigger.

The steering apparatus is operated by hydraulic
power.

The locomotive runs as readily one way as another,
the pilot or steersman simply going to the other end,
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hauling the three sleds shown, with a total load on
them of 100 tons. But 18 pounds of steam is required
to operate the locomotive on a well-beaten track; and,
as the working pressure is 160 pounds, there is great
reserve power for emergencies and adverse conditions.
Experiments have shown that, on a smooth ice track,
the locomotive can haul a 150-ton train at 6 miles an
hour.

The development of the automobile boiler has made
it possible for these machines to
he built at least 8 tons lighter than
formerly, as a battery of three or
four small boilers, which will be
nearly six tons lighter, and yet will
carry 300 pounds of steam or more,
will make an engine of less than
half the weight give sufficient
power, while allowing of a lighter
construction of the frame which
carries this monstrous weight. The
lighter weight will also enable a
machine to work on ground that
is no harder than necessary for a
heavy team to travel over, as well
as to haul loads across lakes on
the ice, where it will be of great ad-
vantage. The development of the
four-cylinder hydro-carbon engine
will also reduce the weight question
in this machine.

The driving .wheel for automo-
biles for freighting or passenger

the water tank and enter the smoke
stack on top of the boiler.

The exhaust pipe is equipped
with valves, so that the entire steam may be exhausted
into.the driving drum, or all miay be exhausted into
the smoke stack, or a part into each, and a part into
the atmosphere, through the pipe passing through the
roof. This gives the engineer complete control of the
exhaust and its distribution.

Next comes the water tank, supported on a steel
frame at €ach end, and bound down by guy rods which
pass over it. Its capacity is about 1,000 gallons. The
water, however, is carried to a great extent in the
driving drum and then forced back into the water
tank, to be again fed to the boiler. A 6 x 4 x 6 duplex
feed-water pump is used for this purpose. This is
situated on the other side of the boiler from that seen
in our illustration, and the horizontal pipe seen in
front of the driving drum connects the water tank
with it. The pump has a capacity of 100 gallons per
minute, and is used for filling the tank with water
drawn through a 2%-inch hose from a brook or other
available source.

The driving drum is shown in the photograph in a
false position for
convenience i n

SNOW LOCOMOTIVE HAULING A LOGGING TRAIN IN GEN. ALGER'S PINERIES.

so that he is at the front end of the machine no matter
in which direction it is going. He transmits signals
to the engineer by means of a small steam whistle
beside the latter. A third man—a fireman—is required
to keep up steam.

The boiler, which is of the vertical type, 72 inches
in dianmter by 8 feet high, has a heating surface
of 700 square feet. A specially constructed and at-
tached dome is placed on top of the boiler, having five
connections, and taking steam at five different points
on top of it. This prevents drawing water, and also
permits carrying the water very high, besides super-
heating the steam, as the dome is really in the hottest
part of the fire, being encased in the smoke stack as
shown. The dimensions of the dome are 20 inches by
30 inches. The bob sleds go under the oak bolster,
which is under the boiler at the hind end and under
the engine at the front end. A foot of snow is not
much of an impediment to the machine, and it will
travel through two and a half feet at about a walk-
ing gate. After having been over the road a few

purposes is a modification of the
Glover snow traction drum. The
face of the wheel is semi-toothed
or semi-cupped for traveling through sand or soft
roads, and has a solid rubber tire on each outer
edge, which acts as a flange to hold the sand from
squeezing out under the wheel. On pavement or good
roads, these tires do the driving, and the semi-cup-
shaped face of the wheel between the solid tires does
not come within an inch or so of the ground or pave-
ment. The Glemer driving wheel, as applied to the
automobile, is said to save a great waste of power,
especially on bad roads and up hills, while it does
away with the compensating gears on the hind axle,
thus permitting of the use of a solid axle. The rear
wheels run loose on their axles, the same as the front
wheels, and the fifth, or traction wheel, is placed in the
center of the machine directly under the body.

Manufacture of Quartz Glass in Germany,
Under the heading “A New German Industry,” Ger-
man papers state that the manufacture of quartz glass
is rapidly developing.
Quartz glass consists essentially of melted quartz,
which is made
into tubes and

loading and un-
loading the loco
motive for trans-
portation by rail.
The working po-
sition of the drum
and its frame is
shown in dotted
lines. A 12-tooth
steel pinion on
the crank shaft
drives the 48-tooth
gear on the hinge-
pin shatt, which

is 5 inches in
diameter and
forms the hinge
of the driving
drum’s frame,
thus permitting
the drum to fol-
low the inequali-
ties of the road.
On this shaft a
pair of 14-tooth
pinions drive 44-
tooth intermedi-
ate gears, which
transmit the
power to 68-tooth
gears on each
end of the trac-

other articles. It
is perfectly trans-
lucent. The ini-
tial experiments
in the manufact-
ure of the new
glass were made
in England, but a
firm at Hanau, a
few miles from
Frankfort, was
the first to place
quartz glass ap-
paratus upon the
market.

The manufact-
ure of quartz glass
is yet in its in-
fancy, but has al-
ready shown
symptoms of vig-
orous growth.
While two years
ago England led
in its production,
she has since been
relegated to sec-
ond place by Ger-
many. Everybody
who knows the
properties of
quartz glass ad-

tion wheel or
drum.

The steam nig-
ger (the cylinder seen at the left of the boiler),
is used to throw the weight of nearly the en-
tire machinery and frame on the traction drum
when bad roads or snow drifts are encountered,
and also, when going up hill with a heavy train.
The handle of the rod controlling the three-way valve,
which operates the nigger, is immediately above the
head of the engineer, where he can reach it instantly,
and, by depressing the piston which is directly con-

SNOW LOCOMOTIVE WITH HOUSING REMOVED TO SHOW THE OPERATIVE MECHANISM.

times, it has a road-bed of packed ice, and then a speed
up to 12 miles an hour may be used with safety, as
the runners are running in ice grooves and will almost
keep the track themselves, without the steersman’s at-
tention.

There are two speeds operated by clutches, and ob-
tained by a small pinion at one end of the 2ngine
shaft and a larger one at the other end.

The locomotive weighs 30 tons, yet it is capable of
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mits that it will
soon repls.ce ordi-
nary g ass for
many uses. It is only a comparatively s.ort time
since German manufacturers revolutionized the manu-
facture of optical glasses and obtained a monopoly of
this important industry, and there is ceason to be-
lieve that this will be repeated with quartz glass.

If quartz glass can be produced at a moderate price
—and this seems to be quite possible where electric
force can be cheaply obtained from: water power—it
will no doubt be largely employec..
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SMOOTH RUNNING *“&iitttes

a0 MONOGRAM OILS *3bi¥ten

Tiattoe  ARE SYNONYMOUS|

COLUMBIA LUBRICANTS COMPANY OF NEW YORK
116 BROAD STREET, NEW YORK CITY

When touring you will find different grades of ‘“ MoNoGRAM O1L
at all ¢“ Blue Book ’ Stations.

) LN
MOTOR
CYcLES

IF you are seeking for pleasure,

if you wish to save time in
travel, if you want a racing ma-
chine or a hill climber, there is
only one machine that will fill
your requirements, and that is the

Marsh Motor Cycle

The Marsh is fitted with actual three horse power motor, hasa guaranteed
speed of forty miles an hour; when fitted with large pulley for racing
easily attains a speed of sixty miles an hour and is warranted for one year.
Agents wanted to handle the Marsh Motor Cycle, the best selling machine
in the world. Write for circular and full information

3 ACTUAL HORSE POWER

Motor Cycle Mfg. Co.

- Brockton, Mass.

Sales Offices in all Large Cities

Westinghouse Vehicle Motors

and Automobile Charging Apparatus

Write for Circulars 1059 and 1061 giving particulars

Westinghouse Electric & Mfg. Co.

Pittsburg, Pa.

SEND FOR BOOKLET.

No More Tire
Troubles

Absolute Certainty of Trans-
portation

WEAR DOWN TO THE CORE
«BE=-NO-CA”’ Elastic Tires
Truss Construction

STANDARD ANTI-FRICTION EQUIPMENT COMPANY

50 Broadway, NEW YORK

COES’ WRENCHES

COES WRENCH CO.

At Any Good Hardware House

«.. STANDARD FOR €60 YEARS .. .

WRITE

Box B, Station B, WORCESTER MASS.

Never Leak  Never Rust
Never Sink Cost Less
Live Longer

Need No Boathouse Light as Wood _
Our boats are made of Apollo palvanized sheet
steel of long narrow strips, turned, lapped and
hammered in shape by pneumatic hammers.
These lapped joints running from stem to stern
give a tremendous strength and are like steel
girders encircling the boat. Our boats have 50
per cent. greater buoyancy than wooden boats:
pr(y)el with one-third less power; most graceful
n design; never rust in fresh or salt water; are
painted with silver Pegamoid. the material
adopted by the Government for painting our
new steel navy. All our boats are fitted with
air chambers.

OUR STEEL LAUNCHES,
16,18, 21 and 25 ft., complete, 145 to $700.

MICHIGAN STEEL BOAT CO..
1269 Jefferson Ave., Detrolt, Mich.

CRESTMOBILE

A Combination Worthy of 1904

Air cooler motor; shaft drive; machinery on
frame; no vibration ; strong frame;
light weight; beautiful finish;
little noise.

THE SIMPLEST CAR MNADE.
OTHER ATTRACTIVE MODELS AT
$500 and $550
Write for catalog.
CREST MFNc. COMPANY
CAMBRIDCE, MASS., U.S.A.

PRI = PATENT

A PATENT GIVES you an exclusive right to your
invention for a term of seventeen years. You can
sell, lease, mortgage it, assign portions of it, and
grant licenses to manufacture under it.  Our Patent
system 1is responsible for much of our industrial progress
and our success in competing in the markets of the world.
The value of a successful Patent is in no degree commen-
surate with the almost nominal cost of obtaining it. In
order to obtain a Patent it is necessary to employ a Patent
Attorney to prepare the specifications and draw the claims.
This is a special branch of the legal profession which can
only be conducted successfully by experts. For nearly
sixty years we have acted as solicitors for thousands of
clients in all parts of the world. Our vast experience en-
ables us to prepare and prosecute Patent cases and Trade
Marks at a minimum of expense. Our work is of one
quality and the rates are the same to rich and poor. Our
unbiased opinion freely given. We are happy to consult
with you in person or by letter as to the probable patent-
ability of your invention.

Hand Book on Patents, Trade Marks, Etc., Sent Free on Application.

MUNN @ CO., Solicitors of Patents,

Branch Office, Main Ofiice,

625 F Street, Washington, D. C. 361-BROADW AY, NEW YORK.

Splitdorf Coils

Ask the Record
Breakers

At Datona, Fla.,

Z About Them

C. F. SPLITDORF, 1-21 Vandewater Street, NEW YORK

Ih A t S 't h An Automatic Battery Cut Out
8 u 0' WI C for Gas or Gasolene Engines
6 instant sufficient current is generated to spark the Engine, the

be full force of the Magneto (or Dynamo) is automatically
turned to sparking Engine, at same instant the Battery is cut out, thus
all danger of short-circuited Battery, or necessity of throwing over by
band is eliminated. Operates perfectly whether engine is used in auto-
mobiles, launches or for stationary purposes, and soon saves its cost in
battery saved. A cheap battery may be employed to sta.rt engine and
lasts a long time as it is not in use much. Ask your dealer for an
Auto-Switch or we willsend on receipt of price to any address, charges
prepaid. Discount to dealers.
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Price '$5.00

A new way to attach a check, receipt or memoranda to a letter or
paper is with our NEw PAPER PUNCH. No extra expense for material
for temporary fastening together several thicknesses of paper, and it
soon pays for itself by saving clips, pins, etc. Always ready for use and
quick in operating. Ask the stationer for it, or send One Dollar to the
sole manufacturers for one.

AUTO-DEVICE
MANUFACTURING CO. s

Temporary Paper Punch

79 DEARBORN ST. CHICAGO, U. S. A. Price $1.05 Express paid

STRENGTH

That’s what you should look
for above all else when you buy
an Automobile—strength in the
frame, strength in the engine,
strength in the gear, strength in the brake,
strength in the body.

RAMBLER "Ciks°
CARS
are built to stand up and run perfectly under all conditions—and they do it.
Every bar, bolt, screw and nut is designed primarily for the strength it will
give the rig—that’s one reason why RAMBLER construction is the acme
of simplicity and strength.
Write for Our Handsome Illustrated Catalogue giving more indizputable
reasons why you should buy a RAMBLER.

THOS. B. JEFFERY & CO., Kenosha, Wis., U. S. A.
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A NEW SPORT.

BY DAY ALLEN WILLEY,

The eastern coast of Florida between Daytona and
Ormonde includes a stretch of sand which is about
thirty miles in length and remarkable for its smooth
and hard surface. It is so firm that it is utilized as a
boulevard by horse vehicles of various kinds and by
automobiles, bicycles, and what are locally termed
“sand-sailers.” During the winter seasocn, when the
resorts mentioned are largely patronized, nearly every
variety of vehicle operated by steam or gasoline can
be seen upon the beach.

The photographs show a

Scientific American

One
one-halt

may be expressed in several ways as follows:
pound raised one foot high in one minute;
pound raised two feet high in one minute; or two
pounds raised one foot high in two minutes. 1t mat-
ters not which way we legitimately adjust these condi-
tions, the power required in each case is the same.
One hundred foot-pounds, therefore, may be expressed
as one hundred pounds raised one foot high in one
minute, or one pound raised one hundred feet high in
one minute, or one pound raised one foot high in one
one-hundredth of a minute. In each of these three

APRIL I1, 1903.

writer has determined the power to do work of a
horse on several occasions, by making him draw a
loaded wagon up a steep hill, and timing him with a
stop watch. In this case it is only necessary to know
the weight of the horse and wagon, and the vertical
height of the hill. In combination with the time, the
weight raised and the altitude of the hill furnish all
the data for the computation. The fig 1ires of the
writer in one case were 38,212, and, in another case,
29,390 foot-pound-minutes. Both of these figures were ob-
tained by making a horse draw a lightly loaded wagon
at a high rate of speed,
and then a heavily loaded

collection of the various
automobiles which have
been used here during the
past winter. They include
not only a break, but run-
abouts of various kinds.
In the picture are no less
than seven different kinds
of autos, including the
motor bicycle.

The ‘sand-sailers” con-
sist of a framework spread
on three bicycle wheels, to
which is attached an ordi-
nary sprit-sail. The rear
wheel is used to steer the
“craft,” and it can be oper-
ated quite clcse to the
wind, while in running be-
fore the wind it frequently
attains a very high speed.
Some of the bicyclists who

wagon, which of course
was carried up at a corres-
pondingly diminished
speed. The mean of the
two determinations was
taken. It is of interest to
mention the fact that the
lighter of the two horses
experimented with gave
the highest number of
foot-pounds. Similar ex-
periments were also made
upon different bicycle
riders, weighing the ma-
chine and rider, and tim-
ing the ascent on a smooth
hill with a stop watch in
each case. The only im-
portant point in the
choosing of a hill, next to
its smoothness, is, that it
shall be steep enough to

use the beach for a course
have fitted up sails which
are fastened to a mast at-
tached to the framework, and are used in coasting be-
fore the wind.

THE AUTOMOBILE AND ITS HORSE POWER: A READY
METHOD OF DETERMINING THE LATTER EXPERI-
MENTALLY.

BY PROF. N. MONROE HOPKINS, PH.D.

The term “horse power,” although in the most gen-
eral use, and, since the development of the automobile,
almost a household term, is not generally understcod
or correctly interpreted by the average layman. In
these days of rapid motor vehicle development on
every side, it would appear that a true conception of
this important and historic engineering unit should be
fully grasped, especially by those owning and operat-
ing the variocus classes of machines.

In order to properly appreciate the capabilities of a
motor car when its horse power is given, and to clear-
ly introduce the method of the writer for experiment-
ally determining the horse power of any kind of motor-
driven vehicle, a complete understanding of the simple
mechanics of this unit should first be had. The
method is in accordance with well-known engineer-
ing practice, but is so simplified that it may be under-
stood and applied by the
non-technical reader. Horse

VARIOUS TYPES OF SELF-PROPELLED VEHICLES USED ON THE BEACHES OF FLORIDA.

cases one hundred foot-pounds of work has been done.

Now, having these units, it remains to see just what
weight a horse can raise through a given height in a
given time, and it will be noted what a vast difference
exists in horses of different types.

Boulton and Watt performed experiments with the
strongest dray horses in London, and found that such
animals could, when hauling at their utmost under the
application of the whip, advance at the fate of 220
feet per minute when attached by their collars to a
rope running over a wheel lifting a weight of 150
pounds. Here we have 150 pounds lifted through a
vertical distance of 220 feet per minute, which is
equivalent to 33,000 foot-pounds, as is readily seen by
multiplying the factors together. As the horse is at-
tached to the weight by a rope which simply has its
direction changed by a pulley, the weight of course is
lifted through a vertical distance against gravity,
which is equal to the horizontal distance traveled by
the horse.

Although numercus other determinations were made
with different classes of horses, giving of course very
varying results, the figure 33,000 as found by Boulton
and Watt has been adopted for all mechanical and en-

prevent very fast riding,
for in such a case the wind
resistance would play an
important part and vitiate the determination, making
the foot-pound-minutes apparently too low.

The writer has also experimented with nearly every
type of automobile, and has determined the horse
power developed by various makes, and has in many
instances found the power to be rated from ten to
fifty per cent higher than it really is. Now, accepting
the figure 33,000, which is the American and English
standard, and having a smooth, steep hill of known
altitude and a stop watch, we are in a position to
measure immediately with precision the horse power
of any motor vehicle. The altitude of a hill in most
towns and cities may be learned from the city or town
engineer, or else it may be estimated or measured with
a level and rod by the experimenter. By altitude of
a hill, the height of the top above the base of course
is meant, the length having nothing to do with the
matter so long as this is not too great, for if the hill
is not steep enough, the automobile will climb so rapid-
ly as to encounter vitiating wind resistances, and then
the test would of course be an unfair one.

The machine should be driven at full power and
should have no flying start upon a level. It is custom-
ary to add about ten per cent to the figure obtained
for friction losses, if we
wish to determine the in-

power was originally based
upon the assumption that
a horse performs a certain
definite amount of work
in a given time. This
old view, if one stops to
reflect for a moment, is
clearly incorrect, for there
are horses and horses,
and even with the same
animal, changing condi- 1
tions of energy and useful- |
ness exist, depending upon
many factors, so cur unit
would be of a shifting na-
ture, and for exact work
totally valueless. We must,
therefore, if something of
constant value is essential,

adopt some scientific
standard, making this
standard equal to the

work which may be done
by an average horse if we
wish. It is of little con-
sequence what we make
our standard equal to, so
long as it is of convenient size, and is above all un-
changeable.

The “foot-pound-minute” has been chosen as the
basis in America and England for determinations of
mechanical power, and the power to do work of a horse
has been repeatedly measured by actual experiments in
these terms. There is nothing abstruse about the foot-
pound-minute. It simply means the work done in
raising a weight of one pound one foot high against
gravity in one minute, and consequently involves the
factors of mass, space, and time. A feot-pound-minute

side power of the motor
itself. There are other
means for measuring the
horse power of motors
which would be far out of
reach of the ordinary auto-
mobilist, namely, the dyna-
mometer test and the
Prony brake test. In addi-
tion to these two general
methods, there are a num-
ber of special methods,
each applicable to the
specific type of motor,
whether steam, gasoline, or
electric. The scheme as
given herein is a general
one, by far the most sim-
ple, and, for steep smooth
hills is unrivaled in accu-
racy.

— e

Fatal 'Termination of the
Nice-La Turbie HIill-

SAND-SAILING ON A FLORIDA BEACH.

gineering calculations. As the figures by other ex-
perimenters on different kinds of horses vary so, it is
thought of interest in this connection to give some of
the results. D’Aubuisson determined the work of a
different class of horse in terms of foot-pound-minutes
by the same method of raising a weight, and obtained
16,440 foot-pounds. Desaguliers’ determination gave
44,000 foot-pounds, Smeaton’s 22,000, Tredgold’s 27,-
500, and that of the present writer 38,212. It will now
be seen how very loosely we would be measuring
power to refer to a horse as a unit- or’standard. The
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Climbing Contest.

The annual hill-climbing
contest of the Automobile
Club of France, which was held April 1, at Nice, was
brought to an abrupt end by a fatal accident met with
by Count Zborowski. The intrepid chauffeur attempted
to round a sharp bend in the road while going 60 miles
an hour, without slackening speed, with the result
that his machine ran off the road into a cliff, dashing
him head first against the rocks and Kkilling him in-
stantly. His companion, Baron Delasague, escaped
death almost by a miracle. Mr. Zborowski was a
wealthy American automobile enthusiast who raced
last year in the Paris-Vienna contest.
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Dusedau Tramway.

Highest Tramway in the United States.

¥

A

Elevatlon, 13,500 feet.

% Wire Rope and——
=———=Aerial Tramways.

Broderick & Bascom
fﬁl Rope Company,

MANUFACTURERS OF

Main Office :

805, 807 & 809 North Main Street
ST. LOUIS, MO., U. S. A.
Branch Offices:

33 South Street, NEW YORK, N. Y., U. S. A.
1732 Blake Street, DENVER, COL., U. S. A.

WYWHATIS SCHAPIROGRAPNHY)?

SCHAPIROGRAPH is the latest up-to-date multi-copying_device, the one, reproducing
also purple from type-writer and pencil, without printing ink or stencil.
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Price for Complete Apparatus. cap-size, $8.00.
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Durable for years.

@) B
,.; *) To Prove that the Schapirograph is s
send this outfit at our risk, by express on
to purchase if found unsatisfactory.
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The Fastest Yachts in the World

BUILDER OF STEAM YACHTS

Miles
¢“Arrow,” 5.06
““Presto,” 81. ‘‘Felssen 81:6
¢“Norwood.” 80.5 “Yunkee Doodle.” 29.5

The Mosher Patent Triple and Quadruple Expansion Engines
and Water-tube Boilers. These boilers ga\'e been supplied for
no less than eleven of the torpedo boats of the U. S. Navy, the
U. S. Monitor “Florida” and six torpedo boats for Russian gov-
ernm ent, besides for numerous other fast yachts and launches.
Is unquestionably the most powerful, lightest and compact
boiler made. Am prepared to contract for engines and boilers
sepamteliv, or yachts and passenger boats with guaranteed speeds
up to 40 knots per hour.

CHAS. D. MOSHER, No. 1 Broadway, New York.
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12 h. p. Gasoline

Touring Car
Price $1,750.00

““A car with the doubt
and the jar left out

Twelve months in process of perfection,
the Yale Touring Car is simplicity
reduced to a science. Selected for export
Eurposes by English experts after they
ad examined thirty other types, as the
safest, simplest and most economical car
made in America. Instantaneously re-
nsive; starts and stops in a second;
not afraid of rough roads nor hard climbs.
Do not think ogbuymg until you have
sent for Illustrated Catalogue. Address
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The Kirk Manufacturing Cos
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In all large cities.
Good Staple as

Flour.
Sales now

$20,000,000 year
in this line.
We have them

all beat:

Exclusive Agency

given.
ife contract.

Must carry stock
$IY

Address

000 to $5,000.

Consolidated Union Horse Shoe Co.

64 Sherman Street, CHICAGO, ILL.
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ONE STYLE

THE RAYMOND
BRAKE

ADAPTED TO ANY

AUTOMOBILE
CONSTRUCTION

It Is Sensitive, only

enongh power to

bring the band to bear
upon the brake-drum.
thedrum revolves, it tight-

As

band; thus IT
HES ITS OWN

BRAKING FORCE.

A. H. RAYMOND

332 Falrﬁeld Ave.

BRIDGEPORT, CONN.

.Eﬁe FOX
Valveless
A\ Steam

\ Engine|

," Economical and Durable.
Guaranteed not to get out

of order.

Especially adapted for
Automobile & Marine use.
Whrite for prices
and particulars.
Rochester Steam Motor Works,
RocHEsTER, N. Y., U.S. A.

Charles E. Miller, Agent, New York.

FRENCH

Ducelher Lamups, 18 styles, .
K. G. Horns, 41 styles and sizes .
Sclaverand’s Valves . . . . . . .
Sclaverand’s Injectors
fclaverand’s Pumps
E.G.Goggles ., . . . . . . .. .
A. V. Guaranteed Spark Plugs .
leerty Dry Batter, fy
Largest variety o

. fmm $9. Oﬂ to $140.00

best in the world
high erade parts ever shown in

AUTO.
PARTS

24.00

a8 .65 to 2.25
¢ B55to 235
‘“ 875to 3.
w d5to  6.00
2.00

.35

America. Prices astonishingly low. Send 6cents

in stamps for catalogue and folder.

LIBERTY ELECTRICAL SUPPLY CO.

136 Liberty Street,

New York City

J

WESTON-MOTT CO.

UTICA, N. Y.

Largest Manufacturers in the United States of

Automobile WHEELS
Automobile AXLES

Wood or Wire

Complete, Front and Rear

Automobile RIMS

For every Style, Clincher or Single Tube Tire

Makes Stencils in half
a minute, at reduced
<3os=.l of one-tenth cent

‘Write for
Catalogue
and Price

Iu Umversal Use by Thousands of Manufacturers and

Shippers.
A. J. BRADLEY, General Sales Agent
101 Beekman Street, New York, U. S. A.

Beware of Cold Rooms

il

/7 Chilly Spring days in
poorly heated bed or
living rooms are dan-
| gerous. The cold, raw

l

R u"lﬂﬂmu’ mm““ dampness of the air is
;i ‘“ 'Il” '( banished from every
. ‘!m:ml. ‘ .|l 7). room where you use a
i GIANT
=/ HEATER

It will heat a 10x12
room to 76 degrees in
zero weather at almost
1no cost. Does not obscure
the light but, rather im-
improves it. Can be at-
tached to any gas jet or
round wick oil lamp, in-
creasing the heating ca-
pacity fully soo% Made
of polished brass. No
odor, but it purifiestheair.
SIMPLE, SAFE,
SATISFACTORY

.Sent Complete, Carriage
Prepaid, for $1.50

Try it ten days. If unsat-
isfactory, return it and
get your money back.

GIANT HEATER CO.
48 Monmouth St., Springfield, Mass.

A
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FOR

Automobile Construction

SEAMLESS

CLlNCHER RIMS
STEEL TUBING

Electrically Welded Specialties

The STANDARD WELDING CO.,
CLEVELAND, QHIQ

Styunweld Court
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NONE GENUINE WITHOUT
THIS
TRADE
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MARK

The PHONOGRAPH is the only machine that sas-
| #s_fZes the musical ear.
| Those who judge the PHONOGRAPH by the old
styles, or by other ‘‘talking-machines,” should visit the
nearest dealer and hear Mr. Edison’s marvelous improve-
ments that produce this perfect result.
PHONOGRAPH catalogues and Record Lists are
Free at all dealers. Five thousand stores sell PHONO-
GRAPH Nine styles, $10.00 to $100.00. Records,
50c.; $5.00 per dozen.

NATIONAL PHONOGRAPH CO., Orange, N. J.

New York, 83 Chambers St. Chicago, 144 Wabash Ave.
San Francisco, 933 Market St.
Europe, 32 Rempart Saint Georges, Antwerp, Belgium,

Cellular Coolers and Disc Radiators

The cut shows our latest improved Cellular
Cooler of the Mercedes type. 1t is the best
cooler on the market

MANUFACTURED SOLELY BY
THE WHITLOCK COIL PIPE CO.
HARTFORD, CONN., U. S. A.

aq.i"wrﬂr
512 i NEW YGRK

ABERCROMBIE&FITCH

SEND O CENTS STAMPS FOR CATALOG 1, 160 PAGES
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AUTOMOBILE NOVELTIES.
A NEW INTERRUPTER FOR SPARK COILS.

The efficiency of a spark coil depends upon the
suddenness with which the contact at the interrupter
is broken. The main difficulty with an interrupter of
the ordinary spring type is that the break occurs on
first movement of the vibrator spring, that is, while
the magnetism of the spark coil core is overcoming the
inertia of the spring. The movement at this time is
comparatively sluggish, and the small spark which

IMPROVED VIBRATOR.

follows the spring for an instant permits a gradual
break; for it serves as a path for the current, offer-
ing more and more resistance until the spark is finally
destroyed by the length of the air gap. A French in-
ventor has produced an improved design of interrupter,
which overcomes this objectionable feature by such
an arrangement of the parts that the break in the cir-
cuit does not occur until the inertia of the spring is
overcome. In the construction, the break occurs be-
tween the spring and a movable contact piece instead
of the usual stationary one. This movable strip is
secured to the spring, but is properly insulated there-
from. When, therefore, a current is passed through
the coil, the strip travels with the spring toward the
magnetized core, M, until their inertia is sufficiently
overcome and both are moving rapidly, when the con-
tact strip is suddenly checked by a stop. The vibrator
spring, however, continues to move quickly forward
under the influence of magnetic attraction, and a
sharp break in the circuit is made at the contact points.
It is claimed that this form of interrupter greatly in-
creases. the efficiency of the coil. In a test made by
the inventor, a coil which was provided with the usual
type of interrupter was barely able to light up a
Geissler tube. When the improved interrupter was
fitted to the coil, the tube was very brilliantly illumin-
ated.
AN IMPROVED ACETYLENE LAMP.

The vibration of automobhiles is very harmful to
acetylene gas lamps because it tends to accelerate the
water feed and produce an excessive generation of
gas. A new lamp which is meeting with considerable
favor in the automobile world is so arranged that an
overcharge of gas acts to choke off the water feed
until the gas pressure is restored to normal. This auto-
matic regulation of the gas is obtained in a very novel
manner, which may best be explained by reference to
the accompanying engraving. The illustration repre-
sents a sectional view through the generator. The
water is held in reservoir, E, which is provided with a
gas chamber at the bottom, into which the carbide
holder is slipped The holder is held in place by a
cap piece having an
annular channel in
which is placed the

rubber washer, K,
to effect a gas-tight
connection. The car-
bide holder is pro-
vided at its center
with a screen-tube,
L, into which water
is dropped. Passing
through the water
reservoir and gas
chamber is a tube,
M, containing a
wick, J. This com-
municates with a
reservoir, and con-
ducts the water
through the two-way
valve, F, to the
screen tube, L. The
water here attacks
the carbide, and the
gas generated passes
up through tube,
G, to the tip. In case of an over-production
of gas, since no other escape is provided for it, the
gas is forced to pass into the wick, checking the
water-feed. Thence it bubbles up through the reser-
voir and escapes through an opening in cap, D. This
opening is filled with wool to prevent spilling of the
water. When the gas pressure is sufficiently relieved,
it is evident that normal conditions will be restored.
To extinguish the light, the valve, F, is turned, shut-
ting off the water feed and opening a vent, H, in the gas
chamber. The gas already formed in the chamber will
pass out through this vent in preference to the smaller
vent at the burner tip. This results in extinguishing
the light and, at the same time, prevents the storing of
a dangerous charge of gas.

CROSS-SECTION OF ACETYLENE
LAMP.

Scientific American

A NEW DETACHABLE TIRE.

The present voguc of detachable pneumatic Lires for
automobile use has heen increased, if anything, by
the invention of a tire that is readily detachable with
the use of no tool other than a small monkey wrench.
Our cross-sectional cut shows very clearly how this is
accomplished. The outer tubé, or ‘“shoe,” of the tire
is formed with two flanges flat on the bottom and
slightly tapered on their upper edges. These flanges
are pressed against each other and the wheel rim
by clamping rings slipped over them from each side.
The rings are clamped tightly against the flanges by
small clips on bolts that pass through the latter from
one side to the other of the tire. The clips engage the
wheel rim and the clamping ring. and press the

FISK DETACHABLE TIRE.

flanges firmly between the two. The method of clamp-
ing on the outer tube is entirely mechanical. As it
does not depend on the air pressure in the tire, the
latter can not pull off, even if deflated, while the ease
and dispatch with which it can be removed, render
punctures no longer so much to be feared by the
motorist.

+0-

A DOUBLE-PISTON GASOLINE MOTOR.

Our illustration shows the double-piston 10 horse
power motor used on the Shelby automobile. Al-
though this type of gasoline engine has been used in
America for the past ten years, the Shelby is the first
10 use it here on an automobile, notwithstanding that
three or four French machines have used it success-
fully for some time.

The motor has two pistons, each of which has a 5-
inch stroke and works in a cylinder having a 61% inch
bore. The explosion occurs between the pistons and
drives them apart. One is connected to the crank
shaft in the usual manner, and the other, which is
shown covered by a cap, L, is connected through side
connecting rods, O, to two other opposed cranks on
the crank shaft. Thus a push and a pull are com-
municated to it at the same. instant by the two pistons,
the entire force of the:-:explosion being transmitted
directly to the crank shaft. Besides requiring but
one set of valves and one spark plug, this arrangement
furnishes a well-balanced motor. In the cut, E is
the exhaust valve chamber, I the inlet valve, C the
carbureter, S8 the spark plug, and D the slow-speed
gear drum. The inlet valve is suction-operated. 'I'he
carbureter has a float-feed chamber with cork float
and a central inlet pipe rising to the level at which
the gasoline is to be kept. As soon as the level falls

W

DOUBLE-PISTON GASOLINE MOTOR.

below this pipe, the valve is opened and more gasoline
flows in. To speed up the motor a circular plate on
top of the carbureter is turned slightly, a screw thread
causing it to rise and admit more auxiliary air be-
tween its edge and the top of the carbureter propor-
tionally as it opens the needle valve. This keeps the
mixture constant, while at the same time feeding more
gas to the motor.

The transmission gear is of the planetary type, giv-
ing three speeds and a reverse. The latter is obtained
by sliding planetary pinions in mesh with internal
gears in drum, D. The first and second speeds for-
ward are obtained by the application of band brakes,
while on the high gear the whole system is locked
together, thus allowing of a very efficient and quiet
drive by chain to the rear axle.

A double-cylinder motor of this type, with four
pistons, is used in the tonneau car of this company,
while the neat runabout with let-down front seat is
fitted with the single-cylinder engine. Both are very
easy, quiet-running cars, due to the Improved type of
motor.

© 1903 SCIENTIFIC AMERICAN, INC.
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A VALVELESS AUTOMOBILE STEAM ENGINE.

An exceedingly compact and simple automobile steam
engine is the 5 horse power Fox motor illustrated here-
with. This engine has no valves whatever, with the
exception of the throttle seen on the center of the
steam chest in front. The steam is let into the cylin-
der and cut off at one-half the piston stroke by an ar-
rangement of the parts, whereby each cylinder and
piston act as a valve for the opposite ones for both the
inlet and the exhaust. The engine has two 21 x 3-
inch cylinders. Two
piston rods from each
piston project through
brass stuffing boxes in
the top of the cylin-
ders, and drive cross-
heads with adjustable
bearings, connected to
the crank shaft by

hand-forged driving
arms. The crank
shaft is fltted with

ball bearings through-
ou t. A n eccentric-
driven pump at the
bottom of the engine
supplies water to the
boiler.

This motor has only
about one-third as
many parts as the
ordinary slide- valve
engine; and it can not
be damaged by sudden
reversing, as steam is
cut off by the throttle
during this operation.
The stuffing boxes are readily accessible, and, since
they are on the top of the cylinder, the packing is not
injured by water from condensed steam, when the
engine cools.

———— i@
A DEVICE FOR INDICATING THE SPEED RATE OF
AUTOMOBILES.

A novel form of speed indicator for automobiles is
shown in the accompanying illustration. This tacho-
meter, while depending upon centrifugal action for its
operation, differs from other types in applying this
force directly to a liquid which is raised or lowered in
an indicator tube in a fixed ratio to the speed at which
the vehicle travels. The centrifugal action is exerted by
a small pump consisting of a casing inclosing a paddle-
wheel mounted therein. The shaft on which the pad-
dlewheel is mounted projects from the casing and is
provided with a sprocket wheel, which is suitably con-
nected by a chain with one of the wheels. The indi-
cator portion of the in-
strument, which is prefer-
ably placed on the dash-
bcard, comprises two ver-
tical tubes communicating
with each other at their
upper ends. One of these
tubes is the reservoir and
the other, which is made
of glass, is the indicator.
These tubes are connected
by rubber tubing to the
pump, the reservoir com-
municating with the cas-
ing at the center, and the
indicator at the periphery.
A colored liquid, prefera-
bly alcohol, is placed in the
tube. Normally, when the
pump is not in action, the
liquid will stand on a level
with the zero mark on a
scale placed back of the
indicator tube. When the
vehicle is in motion, the
paddlewheel is rotated.
This serves by centrifugail
force to draw down the
liquid in the reservoir
tube and force it up in the
indicator tube. The differ-
ence in level of the liquid
in the two tubes will be
proportional to the square of the speed of rotation,
and this is allowed for by the graduations on the
scale. In case of an excess of speed, the liquid is not
lost, but flows over into the reservoir at the top. In
adjusting the instrument, the cap at the upper end
of the tube is removed and sufficient liquid poured in
at the top or drawn off through a stopcock at the bot-
tom to bring the level to the zero mark. Once ad-
justed, the instrument needs no further attention, for,
since it is inclosed and sealed, no evaporation can
take place. The absence of springs, pivots, small de-
tails, and a .multiplicity of wearing parts is a com-
mendatory feature of this type of speed indicator.

VALVELESS STEAM ENGINE.
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HINTS TO CORRESPONDENTS.

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

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

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all 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 to may be
had at the otlice. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinetiy
marked or labeled.

(8916) J. E. W. asks: 1. Can I make
a good durable lacquer to dip small malleable
iron articles, to give them the cefor of brass?
A. You can make a lacquer of clear, light-col-
ored shellac dissolved in wood alcohol and
colored yellow with any of the soluble yellow
pigments. 2. Would the lacquer be durable on
the articles if handled much? A. The lacquer
will not be durable to handle in the use of the
articles. 3. If the above is not practicable,
give a description of a brass plating plant and
the process of plating, with the estimate of
what it would cost for a small plant. A. For
a description of other processes for coloring
by dipping, and plating by dipping and by
electro-plating we refer you to Brannt’s
“Techno-Chemical Receipt Book,” $2 by mail.
4. Would the same plant be used for bronze
and nickel plating? A. The bronzing and
nickel plating processes are also fully treated
in the book.

(8917) H. E. M. writes: Can you fur-
nish me a receipt for a waterproof glue or
cement that will hold emery as hard as com-
mon glue will? A. Melt together one part of
shellac and one part of resin; when uniformly

mixed, stir in one part of carbolic acid,
crystals.
(8918) F. H. K. asks: 1. How much

water pressure per square inch can be obtained
from a 28-barrel tank, 21 feet from bottom of
tank to ground, 1%-inch discharge pipe re-
duced to 14 or 14 inch at outlet? Pipe making
one turn to connect with motor. Does this
reduce pressure? A. You will have a pressure
of 9 pounds per square inch at the ground.
The friction for so short a pipe will be imper-
ceptible. 2. I understand that the north mag-
netic pole of the earth is considered negative.
Then the end of the compass needle pointing
north would be positive. Is this so? A. The
north magnetic pole is negative, and the north
end of a magnetic needle is positive. 3. Are
the north and south poles of a battery or a
magnet the same as the negative and positive
poles, respectively? A. The positive pole of a
battery and of a magnetic needle are equiva-
lents when the positive current enters at the
end of a left-hand coil. The entrance of the
current in the coil is its north pole.

(8919) J. A. R. asks for a formula
for a good black varnish for rubbers and
rubber boots. A. The manufacturers of rubber
varnishes impart the gloss by applying a coat
of asphalt varnish before vulcanizing. The
following rubber varnishes are all well recom-
mended : a. Dissolve 1 part of shredded caout-
chouc in 8 parts of benzol, and then add 2
parts copal oil varnish. b. Carefully melt 1
part of colophony, then add gradually 1% part
of finely shredded caoutchouc, stirring thor-
oughly. Then add 1 part linseed oil and keep
heated until uniform mixture is obtained. ec.
Dissolve 1 part gum dammar and 4 part
shredded caoutchouc in 1 part of oil of tur-
pentine, warming in a water bath; then add
1 part of linseed oil varnish. d. Mix 1 part

caoutchoue, 1% part lard, and 6 parts good
fish oil, and heat in a water bath, stirring
until all is dissolved. Apply warm. This is

claimed to give an excellent glossy coat. 2.
Also a formula for the best dry powder fire
extinguisher (such as is sold by some New
York firms), one that will extinguish an oil
fire. A. Bicarbonate of soda and sal ammoniac,
both very dry, and kept in a dry place, make
as good a dry powder fire extinguisher as can
be made. If mixed with a little finely powdered
mineral matter, such as tripoli, there will be
less tendency toward caking.

(8920) H. S. M. asks for the ingre-
dients and proportions for making a rubber
cement from raw rubber which will stand hot
water. I want to use it for repairing rubber
boots, such as patching, putting on soles, etc.
A. 1. Dissolve 1 part of shredded caoutchouc in
30 parts of carbon bisulphide. 2. Melt together
1 part of shredded caoutchouc and %4 part of
colophony ; when cool, dissolve in 3 to 4 parts
of oil of turpentine. Mix solutions 1 and 2
for use. )

(8921) E. R. B. writes: Will you
send me one or two formulas for chemicals
used in dipping gas mantles to render them in-
candescent under heat? A. The incandescent
gas mantle, or Welsbach mantle, is made as
follows: A mantle is woven of cotton in the
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$8 Buys This Vault

For the Home, Doctors, Lawyers, Professional People
and small business uses

MEILINK'S HOME
f DEPOSIT VAULT

The only absolutely fire proof.
water proof and Damp
| Proof vault made. Absolute
| protection from fire, water,
| sneak thieves, dishonest and
ll curious people. We make 15
I styles and sizes—$8 to $23.50.
Il Save you satety deposit box
| rental—just as secure—more
§ convenient. No. 1, like cut,
large enough for all ]egai
papers, liberal freight allow-
ance to alag oints, only $8.00
guarant e Sent Free—24-
page book of all styles and
sizes, construction an d prices.

THE MEILINK MFG. CO..1030 Jackson St., Toledo, O.
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Easily Started
Smooth Running
Practicaily Noiseless
Reversible Propellers
Reversing Clutches

Stern Paddle Wheel Machinery
SARVENT MARINE ENGINE WORKS

18-20 N. Randolph St., Chicago, Tl
‘Write for Catalog.

EVERY BRAKE FULLY
'GUARANTEED

The latest designed.

New Evinrude Motors

For Automobile and Marine. Light weight

for power. and 2 cylinders. Easy to
start. Taree speed and_reverse plane-
tary transmission gear. Write for circu-
lars and prices.

MOTOR CAR POWER
EQUIPMENT CO.,
JT.ake and Ferry Sts.,
MILWAUKEE, WIS.

From $2.50 to $4.00 a Day
Through the I C. S.

When I enrolled in the Bridge Engineering Course of
the International Correspondence Schools, I was'a journey-
man iron worker receiving $2.50 per day of ten hours.
But, now, after eight months’ study, I am foreman
of erection for the Alex. Hamill Structural Iron
Works of Jersey City, N. J., with whom I have been for
more than ten years; and my salary is $4.00 per day of
eight hours. Although 1 have had twenty years of prac-
tical experience, five years of which I spentas a machinist
and the balance working at structural-iron work, yet,
without the knowledge gained from my Course in the
1. C. S., I would be unable to fill my present position
satisfactorily.

AUGUST BuUSsOw,

282 Wayne St., Fersey City, N. F.

Our new, free, booklet, “‘zoor Stories of Success,’ gives
the names, addresses, and progress of over a thousand
other students whom we have placed on the road to
progress and prosperity. Every student of the 1. C. S.
is entitled to the assistance of the Students’ Aid Depart-
ment in securing advancement or a new position. Start
TODAY torise! Fill out and send in the coupon NOW!
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€. E. LOCKE MF6. CO.
Wataut St. KENSETT, lowa | 1

A cool, dry smoke ; no /4

mcotlne no 01d—p1 e odor; does not get rank.

OO at your dealer’ s or by mail. Money

L back if not satlsfactory. Booklet free.
NEW ERA PIPE CO., Dept. C, Norristown, Pa.

HAND Power DYNAMO

A very handy machine. Will pere
form any electrical experiment.
Powerful, compact and gives large
current.  Will light 10 candle
ower, 12 volt 1rcandescem lamp.
illdecompose water,electrotype
metals, fire blasting fuses, etc.
Power always ready—no batteries
required. Price 86.50. Send for
one. Write to-night for complete
cataloeue of electrical specialties.
JULI[*S ANDRAE & SONS CO.,
1 W. Water St., MILWAUKEE, W1s,

COPYING B00](

Better and unlike any other
Copying Device. Recommended everywhere.
COPIES WHILE WRITING
Always ready—no press. Any ink, pen or paper.
Sent fre e—samples of work and testi monials.
Pershing & Co., 132 Michigan St., South Bend. Ind

The AMERICAN $40 TYPEWRITER

Standard Keyboard, High Speed, Heavy Manifolding. Meets every
requirement.” Send for catalogue and special trial offer. Mention
ScienTIFIc AMERICAN.  $i0 less than other high-grade machines.

American Typewriter Co., 267 Broadway, N. Y. City.

EXERCISE YOUR LUNGS

and galn Health, Strength and Vitality by exercising
with the Simplex Lung and Chest Developer.
Increases lung capacity, enlarges chest and prevents
colds and all resultant diseases. Simple, practical and
inexpensive, Illustrated pamphlet sent FREE.

E. S. Ryder, 38 Clermont Ave., Brooklyn, N, Y,

GET THE BEST

8,000 individual sparks per minute and
the vibrator never sticks. A tew bar-
gains. Correspondence.

C.P.L.NOXON, Syracuse, N. Y.,

LAMBERT TYPEWRITER

Speedy as any. Durabie. Easy to operate.
Quickly learned.

86 La Salle St., Chicago. 1274 Broadway, New York.
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proper form, and is dipped into a solution of
the mixed thorium and cerium nitrates, dried
and redipped until the cotton is sufficiently
impregnated. When this is ignited the cotton
burns away, and the nitrates are decomposed
to oxides, in which form they incandesce
vividly. The Dest ligait is obtained when the
mixture consists of 99 per cent thoriwm oxide
and 1 per cent cerium oxide. Other earths
have also been used; such as lanthanum and
didymium ; zirconium and magnesium have
also Dbeen tried, but the thorium-cerium mix-
ture gives the Dbest light. These rare earths
can Dbe purchased in quite pure form, but are
expensive. Commercially, they are obtained
from monazite sand. Their manufacture is
largely controlled by the Welsbach companies.
(8922) W. H. K. asks: In connecting
a pump to a Doiler, where should the feed-
valve Dbe—between the pump and check-valve
or between the check-valve and boiler? A. A
valve or cock should always be placed in the
feed pipe next to the boiler, and only used for
contingencies, or examination of the check-
valve, which should be in front of the valve
or cock. Another valve at a convenient place
should be used to regulate the boiler feed.

(8923) L. J. S. writes: We have just
finished a brick stack 125 feet high, 48-ineh
flue, for our new plant and I wish to have a
copper lightning rod placed on same—a copper
cable rod about 17-32 inches in diameter, 28
strands, in shape of a cable. Now there Is
a cast iron cap on this stack, to which I wish
to fasten the copper rod and then encircle
the whole cap with this rod and have copper
points, say about 8 inches long to the number
of about ten, placed all around edge of cap;
rod to be well grounded. Also is there any
danger if rod is grounded inside of boiler house,
or is it safer to keep it on the outside? A.
Your method of arranging the lightning rod
is correct. We advise you to carry the
lightning rod over the roof of the boiler house
and ground it outside to the water line or to
a well. If you know the depth of the water
line an iron rod driven to the water makes a
good ground connection.

(8924) C. A. A. writes: I burn brick
in a brick yard, and in burning the brick, there
are, after opening the kiln, some brick en-
tirely burned up, and I would like to know
what kind of stuff there is in the clay that
causes these brick to burn into dust? A. The
quality and strength of your brick depend
upon the proper proportion of pure clay in the
mixture. If you are turning out of your kilns
good and bad brick you should know your sys-
tem of mixing and the proportions of pure
clay and sand, or possibly you are using a
clay marl that does not run even. We advise
you to make a study of “Sixty Years a Brick
Maker,” by Crary.

(8925) C. A. P. asks: 1. What is

the average per cent of loss of power in gear-
ing a wheel to 250 revolutions a minute from
a wheel making one revolution a minute? A.
Change of speed does not change or lessen
power further than is caused by the actual
friction of the wheels or belts used in the
change. 2. Is this average the same in all in-
stances where the ratio is the same as the one
mentioned? A. It is not always the same by
the different methods of making the change
of speed, and is a matter of friction -only. 3.
When obtaining power from a weight, how
heavy would the weight have to be to give one
horse power? A. 33,000 pounds falling one foot
per minute or its equivalent of weight and
feet are equal to one horse power.

(8926) C. V. F. asks: What would
you use to best advantage to clean greasy
articles to be soldered where it is not necessary
to use the scraper if it was not for the grease?
I have used carbonate of potash and soda so-
lution but not with good results. What is
best to use to lift the solder from the bar with
the copper? 1 keep it clean, but it does not
lift the way it ought to. How do you prepare
the sal ammoniac for soldering purposes? A.
Hot water and soda should be sufficient to
clean grease from work to be soldered@. To
charge the copper with solder, draw it from
the end of a solder stick. For a solution, dis-
solve zinc in hydrochloric acid to saturation,
to which add a little sal ammoniac and water.

(8927) J. G. H. asks whether survey-
ors make any allowance for the curvature of
the earth in surveying large tracts of land or
bodies of water. A. The curvature of the earth
is always a factor in accurate surveying. The
United States Geodetic Survey makes a fine
point of this element. The curvature for one
mile is 0.667 of a foot, and for three miles
it is 6 feet. An appropriate rule is, two-
thirds the square of the distance in miles
equals the curvature in feet. The South At-
lantic Ocean has not been fully surveyed.

(8928) A. M. B. asks where he can
procure'the metal bismuth in sheet and insu-
lated wire form? A. Bismuth is a brittle
metal, and cannot be rolled into sheets or
drawn into wire. It can be cast into thin
plates and short wires.

(8929) L. G. H. asks: Define clearly
what is meant by a ‘“radially expanding” pro-
peller wheel? 1Is there such a thing as a
“radially diminishing” propeller wheel? A.
A radially expanding propeller blade increases
in width from the hub outward on a curved
line. Wheels have been made that swell in
width in the middle and narrow toward the
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end of the blades.
diminishing blades.

(8930) F. H. P. writes: Will you
kindly explain through your inquiry depart-
ment the <chemical action which takes place
in the manufacture of Portland cement from
lime rock and shale, and why the two, when
combined in a wet state and burned, will pro-
duce a cement which hardens as hard as a
rock, while either element when Dburned and
combined dry will only make a lime plaster
o1’ a substance which is not hard at all? A.
A great deal of investigation has been done to
determine the reason and reactions in the set-
ting and hardening of cement. Briefly summed,
the conclusion reached and apparently now
fully established, is that, in the process of
burning, the clay and lime combine, forming
basic silicates and aluminates of lime, which
then with water form crystalline hydrated
silicates and dluminates respectively, thus
causing hardening. If it. be borme in mind
that the crystalline hydrated silicates closely
correspond to the zeolites of nature, and the
crystalline aluminates to the spirels, the hard-
ening is readily understood. /Thi8 e%plains
also why a mixture of burnt eldy’ with burnt
lime, does not yield a cement ;"in this case
there is no combination between tle clay and
the lime, and consequently the lin¥e simply
slakes with water in the usual manner.

(8931) G. W. L. asks for the cost of
production of chlorine gas by some process in
commercial use. A. Descriptions of processes
are freely found in chemical literature, but
costs are rarely published. We give here a few
references : Ludwig Mond, presidential ad-
dress before chemical lecture at British Asso-
ciation meeting, 1896, gives a good cCescription
of the processes to date, but no costs. George
1. Davis, Journ. Soc. Chem. Ind. xvi. 11,-
868, reviews processes to date, and gives fol-
lowing costs for bleach, per ton, including all
manufacturing and general expenses: By
Deacon-Hasenclever process, £5, 6s. 9d; Dby
nitric acid process, less than £4,-6s, 9d; by

They may be called radially

Welden process, £5, 6s, 7d. The .electrolytic
processes had then: not been perfected. John
B. C. Kershaw, electrician, June 15, 1900,

gives figures as to the actual and relative cost
of electrolytic chlorine, when used in the work
of bleaching goods. F. Oettel, Zeitschieft fiir
Electrochemie, 1900, 7. (21) 315-320, and
V. Engelhardt, same journal, 1901, 7 (27)
390-396, gives figures as to cost of bleaching
by the Haas-Oettel and Kellner apparatus.
Iingelhardt takes into account the varying costs
of salt and electrical energy. J. B. Swan,
Jour. Soc. Chem. Ind. xx. 7, 662; B. E. F.
Rhodin, same journal, xxi, 7, 449; and C. P.
Townsend, Elec. World and Eng.. April 5,
1902, describe modern electrolytic processes and
give figures as to the output per electrical
horse power, but none as to cost. Valuable
data will be found in Census Bulletin No. 210,
on Chemicals and Allied Products, but even
here figures as to costs are not given. The
Census Department might be able, however,
to give such figures, or put you in the way to
obtain same.

(8932) J. M. M. wants to know the
best known preparation for preserving old and
new shingle roofs, also tin—a preparatlon of
coal tar or pitch, with some other ingredient
in it to harden it, so it will not run when
exposed to hot sun or crack in frost and win-
ter. A. A good quality of pitch, mixed with
creosote oil to the consistency of paint, is
often used on iron and wood. Pitch thinned
down with turpentine or carbon Dbisulphide
gives excellent results and will dry out hard.
Care must be taken when using carbon bisul-
phide as it is highly inflammable: also, it has
a very disagreeable odor. Rosin is sometimes
added and is claimed to give a better and more
durable coat. We know of one concern who
claim to add a small amount of rubber, stating
that they obtain in this way a paint which
adheres well to tin roofs and will outwear the
usual linseed-oil paint. T1f care be taken: to
secure a good, rather hard pitch, which has
not been burned in the distillation, it. should
not soften to any considerable extent under
the usual heat of the sun.

(8933) G. S. K. asks how to compute
the width of the brushes for a six-pole arma-
ture intended for a current output of 420
amperes. The armature, he says, is provided
with a multiple-circuit winding. FEach brush
stud will have four brushes 34-inch thick.
A. The data for calculation of copper and
carbon Dbrushes, as to pressure, contact re-
sistance, and friction, are given in an article
in the Electric Engineer, New York, August 7,
1895. As this journal is no longer published,
you may not find it except in a library. We
have not access to it ourselves, and .cannot give
you any result attained by the authors. Thé
carrying capacity of copper is from 2,000 to
4,000 ohms per square inch cross section.
From this the bearing surface can be easily
found, with a liberal factor of safety.

(8934) G. W. T. asks for the name
of an article that when added to glue will
keep it in liquid form ; if so, the quantity per
pound of glue before dissolved, also proportion
of water to one pound of glue. A. 1. Boil
together for several hours, 10 parts of good
strong glue, 26 parts of water and 11 parts
of nitric acid. 2. Soak good glue with watér,
then melt in the usual way, and stir in strong
vinegar or acetic acid until a solution is ob-
tained which will be of the right consistency
when cold,

SUCCESS!

SAFETY!

SPEED!

EMBODIED IN

Fisk Detachable Tire

FISK RUBBER COMPANY

Mechanically Fastened to Rim
Inner Tube Cannot be Pinched
Air Chamber All Above Rim
Anyone Can Take Off and Put On

Why use a type of tire
originally intended for

Bicycles? ¥ @ @ ¥

THE FISK DETACHABLE TIRE
Founded on Automobile
Requirements : : : : : :

Interesting ¢ Tire Talk” on Request

Chicopee Falls, Mass.

is 80 constructe

AMERICAN COVERED SPARKING-PLUG

d as tofprevent oil or moisture bridging insulation on outside of
plug. Hspecially adapted to marine work. Perfectly water-
) tight. Fitied with Patent Double Insulated Mica Core and
fully guaranteed. Price, $5.00. Price, special sizes, on application.

AMERICAN COIL CO,,

28 Newburn St.,West Somciville, Msss.

The Machine that M;ices
Motor Cycling Delightful

The Metz Motor Cycle is as reliable as a watch.
Write for Catalog.

METZ, - - - WALTHAM,

(&

H. MASS.

~
rBums without smoke

1f you want a blue
flame, wickless, odor-
less d stove for yonr
summer cooking—one
thatdoes not. smoke—

cost, buy the

KHOTAL
Kcrosene Stove. Made
inallsizesfrom $3.75
up.

Send for Catalogue

THE KHOTAL BURNER CO.

197 Fulton St.,, New York

No Sand Holes, No Blow Holes in Our
Castings.

ALUMINUM
PHOSPHOR BRONZE BRASS

Ask anyone who is using them, if they are not the

bejt'tria] order will convince you.

Our Motto: Best workmanship. Prompt service.
HOFELLER BRASS FOUNDRY CO.,

100 Terrace, = = = = Buffale, N. Y.

DID YOU EVER TAKE
AN AUTO TIRE OFF ?

If you didn’t, you’ll wish you had
one, when you do.
If you did, you’ll want one any-
way. .
$2 post paid
Discount to Dealers.
Circular on request.

BLANCHARD TIRE DETACHER
10 Clinton Street
BROOKLYN, N. Y. CITY
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BRASS AND ALUMiNUM CASTINGS
AUTOMOBILES, YACHTS
AND LAUNCHES . . . ,

WRITE FOR ESTIMATES

AMERICAN BRASS FOUNDRY CO.

HYDE PARK, . e e e MASS.

Patents, Trade Marks,

COPYRIGNHTS, etc,
’ Solicttor:
Address MUNN 8 60., of pcatenis,
Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.
Branch Office: 625 F St., Washington, D, C.
Hand-book Sent Free on Application.
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~ SMART SET
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For polishing, stretching and shaping your
shoes, you must have the easily-adjusted and
rigid Smart Set Shee combpmed
with Self-Adjustable Tree. rice, $1.00.
The biggest dollar’s worth you ever got. kxtra
Shoe Trees, 50c. each. Fits perfectly any size,
any shape shoe. You detach it from the Holder,
and it keegys your shoe in shape. FREE with
every Holder, one tube of Shushine Polisi, and
one olxshin%.Clotn. At Shoe, Hardware, or
House-furnishing Stores, or direct.
KINSEY-BURT COMPANY, Mfrs.
Room 208, 136 Liberty 8¢., New York |

Correspondence with dealer solicited. Good Agents Wanted.

The indestructible Whistling
, Top. Any boy orgirlcan spin
it. Spins the longest of any
top. A great novelty, because
it whistles.

Stores, 12¢. _15c¢. by mail.
KINSEY=-BURT CO.

Room 203, 136 Liberty St.
Good Agents Wanted. New York

Correspondence with dealers solicited.

ALL BELT TROUBLES SOLVED.

THE THOMAS MOTOR BICYCLE
MODEL" 35.

The only one equipped with Truss Spring Fork.
(Patent Applied for.)
Hygienic Cushion kFrame. Combined Steel and Leather
Belt. (Patent Apg;ied tor.)
We have an Attractive Agency Proposition. Ask for it
and Catalog.
E. R. THOMAS MOTOR CO.,

1252 Niagara Street, = = BUFFALO, N. Y,

LEARN
to SWIM!

Most Practical Life Preserver
for Man, Woman or Child.
Worn underneath or outside of
the batbing suit by swimmers
or beginners, and inflated in 30
seconds. Free illustrated book-
let with valuable points for
anybody.

Belts by mail upon receipt of
" . price.

3 Each,
Man’s or Woman’s Belt, $4.00
= Child’s Size Belt 3.50

MORRISON LIFE BELT CO.,
Dept. S. St. Louis, Mo.

WHEN IT COMES TO MOTORS

ours have always remained the BEST in regard to
workmanship, materials and general efficiency. The

BRENNAN Standard Motors

are of the latest improved desi They are simple.
safe, sure and quick to start. The cut shows our new
motor with open crank case, an ideal type of motor for
automcbiles, launches and stationary power. Send for
free illustrated descriptive booklet 10

BRENNAN MOTOR CO.,
Syracuse, No Y. Us 8, Ad

© 1903 SCIENTIFIC AMERICAN, INC.

THE LAMP THAT BEATS ALADDIN'S.

Made of high grade brass and finely
polished, the Dietz Lucifer Acetylene Gas
Lamp, made by the R. E. Dietz Co., 6C
Laight St., N. Y. City, is indeed a wonder-
ful improvement on old styles. In this
Lamp the water is fed to the carbida
around the whole circumference of the
holder and not in single drops. Thiy
keeps a uniformly bright and continuous
flame. It is also a prevention of waste,

— and the lamp will burxy
as long, by being con.
stantly relighted, as in
one continucus burning.

The lamp is simply
constructed and as easy
to use and operate as
an oil lamp, being filled
in the same way. The
metal is all of heavy
gage brass and the top
of the carbide chamber
screws on. This lamp is also light in
weight and has an elegant appearance.
It "is optically perfect and its beam of
light is extremely large. Focus is not
only accurately placed but adjustable.

———ac oo

THE ROCHE NEW STANDARD POLE PLUG,
a cut of which is here shown, has the
advantage of sparking in the mixture and
not away in the wall of the cylinder. The
sparking points remain the same even
though the rod be loose. Special shaped
porcelain to prevent carbonization be-
tween points. It is tapered out to form
a chamber so that when explcsion takes
place any particles of soot likely to re-
main—and which would naturally short-
circuit the current—are cleaned away.

== Dierz LuctrEr
ACETYLENE GAs Lamp,

All parts of this plug are renewable and
interchangeable. It is made of all stan-
‘dard sizes, De Dion and Oldsmobile. The
porcelain and electrode can be renewed
without throwing the plug away. While
the quality of this plug is very high, the
price is as low as any.

This plug is manufactured by Mr. Wm.
Roche, 42 Vesey St., N. Y. City.
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I A HOME ATTRACTION.

Piano music has been greatly popular-

ized and simplified since the advent of
the ‘“Angelus,” manufactured by Wilcox
& White Co., of Meriden, Conn., that won-
derful invention which enables one, how-
ever ignorant of music, to play the most
difficult pieces on their own pianc with
apparent skill and ability.
- By the aid of this remarkable instru-
ment, as an attachment to your piano,
you can produce your favorite songs or
operatic selections with consummate
ease, and in such a finished manner as
to lead people within hearing to believe
that you are an accomplished piano-
player.

As a home attraction for the young
and old of both sexes this beautiful in-
strument is without an equal. The
catchy music heard at the theater, music
hall, or opera, can be at once reproduced
in your own home, for the benefit and
amusement of your family or friends
and to the constant enjoyment of all.

Of late months it has been the fad for
the owners of steam yachts and pleasure
craft generally to have an ‘“Angelus” at-
tached to the saloon piano, so as to fur-
nish ‘novel amusements for the guests.

—

AN EFFICIENT AUTOMOBILE.

Among the many automobiles that are
now bidding for public favor the ‘“Crest-
mobile” is entitled to special attention.
It is made in several of the more popular
styles and appeals strongly to the busi-
ness man as well as to the one consider-
ing pleasure only.

This machine is adapted for use in all
seasons of the year. The model “D” is
a combination of a light runabout and
touring car of 750 pounds weight and 5
horse power. It has an air-cooled verti-
cal motor and a speed of thirty miles an
hour. It is recognized as a powerful hill
climber and is equally good on an up or
down grade. Its capacity is 100 miles
on a single charge. Two speeds forward
and reverse.

It is fitted with 28-inch steel artillery
wheels, having 2% inch detachable tires.
Direct shaft drive starting from seat.
There is ample baggage space and the
frame is the strongest yet made for Am-
erican roads. All gears run in oil and
are covered.

The machinery is easily accessible at
all times and it is the simplest operating
mechanism. There is no vibration, easy
riding and maximum safety. The ma-
chine is manufactured by the Crest Mfg.
Co., Cambridge, Mass,
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The pleasure of going

when and where you wish
safely, smoothly, silently,
without elaborate prepara-
tion or tiresome interruption
is characteristic of

(NATIONAL
ELECTRIC VEHICLES |

Perfection of service due to
extreme simplicity of construc-
tion. A child can operate a
“ National.” Peculiarly the
! “ready” automobile for
practical, every day,
all-the-time use.

Write for catalogue showing wide
variety of latest electric vehicles

Business and Personal {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 4016.—For the inventor or manufac-
turers of a machine used for folding headache powders

DRAFTSMAN WANTED.—Excellent opening. Engi-
neering Agency, Chicago.

Inquiry No. 4017.—For manufacturers of Home
Savings Boxes.

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 4018.—For dealers in pigments, also
for dealers in glazed stone and glass bottles.

*U. 8.” Metal Polish.

Tnquiry No. 4019.—For dealers in machinery for
use in optical plants.

Indianapolis. Samples free.

Coin-operated machines, Willard, 284 Clarkson St.,

Btrooklyn.
Inquiry No. 4020.—W anted, catalogues, price

lists and trade discounts for wire, fittings, sundries and
complete plants.

Blowers and exhausters. Exeter Machine Works,
Exeter, N. H.

Inquiry No. 4021.—For manufacturers of machin-
ery tor making steel lead, lead vipe, lead syphons or
traps for seweraze work and collapsible lead tubes for
holding [udia rubber sojution, toilet preparations, etc.

Mechanics’ Tools and materials. Net price catalogue.
Geo. S. Comstock, Mechanicsburg, Pa.

Inquiry No. 402:2.—For manufacturers of spring
wire covered with b.ack silk.

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

Inquiry No. 4023.—For manufacturers of roofing
and schoul slates.

PATENT FOR SALE.— A. L. & O. Sovelius’
Holder. Price, $5,000. Hancock, Mich.

Inquiry No. 4024.—For makers of cupolas that
will melt from 3,000 to 6,000 pounds of iron in 13§ to 2}¢
hours.

Sheet metal, any kind, cut, formed, any shape. Prompt
work. Metal Stamping Co. Niagara Kalls, N. Y.

Inquiry No. 4025.—For manufacturers of web-
bing suitable tor halters for horses.

Inquiry No. 4026.—For makers of metal window
castings and sash.

Twine

PERFECT

RECORD for

N

LOSED—TWO PASSENGERS

THE PRESCOTT is a reliable steamer
It has no tricks to conquer
HILL TROUBLES ELIMINATED

Everything controlled from the seat—even the
fire--and you can’t burn the boiler

Automatic Lubrication, Water Lift, etc.
1903 Model Now Ready
with many new and desirable features
Get Catalogue and Record

Prescott Automobile Mfg. Co.
83 Chambers St.,, New York
Factory, Passarc, N. J.

The PRESCOTT

in 1902

Certificates for Endurance
A.C. A., May 30, 1902
L. 1. A.C, JXlne 5, 1902

Medal for Speed Trials

A.C. A., May 31, 1902

. Gold Medal for Reliability

: ’/ / Winner of President's Cup

500 miles Boston-New York Run, October 9to 15

OPEN—FOUR PASSENGERS

ESTABLISHED 1873

MANNING’S Yacht

Yachts For Sale and Charter.

Marine Insurance,

Agency

Telephone, 1470 Broad.

MANNINC’S Yacht Basin

Long Dock, Erie Basin, Brooklyn.
Coal and Water.

‘Wharfage, Care, Lockers.

Telephone, 165 Hamilton,

MANNINCGC’S Yacht Register

Compiled from official sources,
Price, TEN DOLLARS.

Will be ready about May 25, 1903. Telephone, 1470 Broad.

Offices: 45 Broadway, New York
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NATIONAL MOTOR VEHICLE CO.,
900 E. 22d St., Indianapolis, Ind.

Let me sell your patent. I have buyers waiting.
Charles A. Scott, Granite Building, Rochester, N. ¥.

Inquiry No. 4027.—For makers of a polishing
compound for cleanirig and refinishing furniture.

WANTED.—Small telescope. Anyone having one for
sale please address ‘‘ Telescope” Box 353, Evansville,

Automobile&MachineryForgings

Spindles, Crank Shafts, Gears, Weldless Rings, Pinions,
Automobile Body Iron, Cranks, Sprockets, l.evers, Etc.

LIGHTNING AUTOMATIEC SPOUT
CLEANER AND DRIP EUP SAVES
TIME MANUFACTURED IN ALL

SIZE OILERS.

UTICA N.Y.
U.S.A.

THE AMERICAN
PEDOMETER

Registers Every Step You Take.

Carried like a watch in the

l 0 pocket:;can be regulated

() to suit step of wearer, L]
The average man has no idea of the number of

miles hecoversin aday. Everybody should carrya

Pedometer.

f your dealer cannot supply you,send us One
Dollar and_we will mail you one in handsome
nickel case. Every One Fully Guaranteed.

In addition to above we make a Pedometer with a
100 mile dialwhich we willmail to any addressfor $1.50.
THE AMERICAN PEDOMETER CO.,

Factory: New Haven, Conn. 46 Maiden Lane, New York.

GOUNTRY CLUB CAR

The easiest operated Gasoline Car in exist-
An Important and Exclusive Device
isourPneumatic Speed Change and Control.

ence.

COUNTRY CLUB CAR COMPANY
1002 Tremont Building,

BOSTON, MASS., U.S. A.

Ind.

Inquiry No. 4028.—For the manufacturers of the
Improved Patent Gold Medal Self-cleaning Rapid W ater
Filters.

For Machine Tools of every description and for Ex-
perimental Work call upon Garvin’s, 149 Varick, cor.
Spring Streets, N. Y.

Inquiry No. 4029.—For a complete drawing appa-
ratus tor teas and coffees to be used by a traveling
salesman. .

Manafacturers of patent articles, dies, stamping
tools, light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

Inquiry No. 4030.—For manufacturers of molds
for making ornaments of plaster Paris.

Crude oil burners for heating and cooking. Simple,
efficient and clieap. Fully guaranteed. C. F. Jenkins
Co., 1103 Harvard Street, Washington, D. C.

Inquiry No. 4031.—For a machine for extracting
the oil from the rind of oranges, lemons, etc.

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

Inquiry No. 4032.—For address of parties making
small gas engine castings with drawings.

The largest manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. For prices
and terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 4033.—For manufacturers of merry-
go-rounds.

The celebrated ** Hornsby-Akroyd»* Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

Inquiry No, 4034.—Vor the present address of the
American Computing Scale Co.

The best book for electricians and beginners in elec_
tricity is *“ Experimental Science,” by Geo. M. Hopkins.
By mail, $6. Munn & Co., publishers. 361 Broadway, N.Y.

Inquiry No. 40335.—For makers of nickel-in-the-
slot cigar machines.

Manufacturers wanted to introduce on rovalty a
metallic strap grip for buckle attachment adapted for
all light straps. Inventor will pay cost of all necessary
dies. Address Snaffle, Box 73, New York.

Inquiry No. 4036.—For makers of rotary steam
engines or turbine engines.

FOR SALE.—3 h. p. marine gasoline engine. Patterns
for 3 h. p. and 6 h. p. and reversing propeller. Drawings
for reversing propeller. Drawings for 3 h. p. and 6 h. p.
and drawings for 5 h. p. and 10 h. p.

Mr. John La Force,
3 Ketchum St., Rochester, N. Y.

Inquiry No. 403%.—For manufacturers of small
steam or water heating plants.

Wanted—Revolutionary Documents, Autograph Let-
ters, Journals, Prints, Washington Portraits, Early
American [llustruted Magazines, Early Patents signed
by Presidents of the United States. Valentine's
Manuals of the early 40’s. Correspondence solicited.
Address C. A. M., Box 75, New York.

Inquiry No. 4038.—For makers of chemical fire
engines.

NOTICE TO TUNNEL CONTACTORS.

Sealed proposals marked ** Bid for Tail Race Tunnel ?
will be received by the undersigned until noon, May 11,
1903, for the construction of a tail race tunnel for the
Toronto and Niagara Puwer Co., of Toronto, Ontario.
Plans and specitications for this work are on file, and
can be seen after March 30, 1903, at the company’s offices
at Home Life Building, Toronto, Ontario, and Niagara
ifalls, Ontario, or office of F. S. Pearson, No. 29 Broad-
way, New York, Room 220. The right is reserved to
reject any or all proposals. Frederic Nicholls, Vice-
President and General Manager, Home Life Building,
Toronto, Ontario.
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NEW BOOKS, ETC.

NoTes oN LAYING, REPAIRING, OPERATING,
AND TESTING SUBMARINE CABLEs. U.
S. Signal Corps. Prepared under
the Direction of Brigadier-General
A. W. Greely by Captain Edgar Rus-
sel. With Supplementary Chapter
on Factory Testing by Lieutenant-
Colonel Samuel Reber. Washington:

Government Printing Office. 1902.
Pp. 70.

LocoMoTIVES: SiMPLE, COMPOUND, AND
EvLecTrIic. By H. C. Reagan. 12mo.

Pp. xiii, 604. Price $2.50.

This edition describes and illustrates by
means of photographs and detailed drawings
the latest improvements in locomotive prac-
tice. This includes the latest types of com-
pound and . single-expansion locomotives, and
treats of many improvements in fire-boxes
and boiler construction.

The subjects of liquid fuel and oil-burning
engines are carefully considered, as well as
piston-valve engines and track-sanding appar-
atus.

The author also discusses the different meth-
ods of operating valve motion for compound
locomotive -engines, and takes up the ques-
tions of metallic-packing and of air-pumps.

The new matter is intended to put the
reader in touch with the very latest and high-
est type of locomotive and its details.

THE ANALYSIS OF STEEL-WORK MATERIALS.
By Harry Brearley and Fred. Ibbot-
son. London, New York, and Bom-
bay: Longmans, Green & Co. 1902.
8vo. Pp. xv, 501.

No author could possibly choose the best
from the continually increasing number of
ways of analyzing steel works materials and
prove his chosen methods at every point.
Although  this has been the ideal of the au-
thors they frankly admit that they have not
accomplished it. Nevertheless they have de-
scribed no method that has not been per-
sonally verified and practised for a consider-
able time, except in one or two minor cases,
dealing with estimations. Furthermore, in
writing up the description the authors sim-
ultaneously worked through the operation so
that no feature might be overlooked which
was needful to a complete appreciation of the
process. Most of the typical analyses given
were obtained in this way. It follows, there-
fore, that the book is eminently practical.

ASTRONOMY WITHOUT A TELESCOPE. By E.
Walter Maunder, F. R. A. S. Lon-
don: “Knowledge” Office. Pp. xx,
280. Price $2.50.

In 1900 the author commenced a series of
short papers in ‘“Knowledge’ upon the zodiacal
light and other objects, which, like it, need
no optical assistance for their examination.
Out of that series of papers the present vol-
ume has grown. After an introduction and
a section on constellation studies, the author
passes to astronomical exercises without a
telescope, in which he discusses the sun and
the seasons, the morning and evening stars, the
march of the planets, and sunspots and moon-
spots. In his third section the-author discusses
astronomical observations without a telescope,
and treats of meteors, zodiacal light, aurore,
the milky way, new stars, the structure of
comets, a total solar eclipse, etc.

JENA GLASS AND ITS SCIENTIFIC AND IN-

DUSTRIAL APPLICATIONS. By Dr. H.
Hovestadt.

Alice Everett, M.A. London: Mac-:
millan & Co., Ltd. New York: The
Macmillan Company. 1902. 8vo.

Pp. xv, 419. Price $5.
This book 1is mainly devoted to an account
of the physical and chemical properties of the

various types of glass which have, up to the

present, been produced at the Jena glass-mak-
ing laboratory and to the indication of their
scientific and industrial applications. The ex-
perimental and theoretical investigations relat-
ing to these glasses are scattered through vari-
ous journals, or have been published as separate
monographs. That they have here been col-
lected, edited and presented in book form, is a
task for which Dr. Hovestadt deserves thanks.
The work of the translators cannot be too
highly commended.

One of the functions of the Smithson-
jan Institution, at Washington, is the diffu-
sion of knowledge in popular language.

The popular volume before us contains fifty
articles, many of them illustrated, nearly all
prepared by masters of the respective subjects,
telling in clear and interesting language of the
latest progress in all the principal branches of
knowledge.

“Bodies Smaller than Atoms” is the title
of an interesting paper, and as we read ‘“The
Laws of Nature,” ‘“The Greatest Flying Crea-
ture,” and ‘“The Fire Walk Ceremony at Ta-
hiti,)” we are reminded of the wide range of
subjects included in the Report. Wireless
telegraphy, transatlantic telephoning, and the
telephonograph are discussed by experts in
electrical progress. Attention ought also to be
called to papers on utilization of the sun’s en-
ergy, the Bogosloff volcanoes of Alaska, for-
est destruction, irrigation, the Children’s Room
at the Smithsonian, the submarine boat, a
new African animal, pictures by prehistoric
cave-dwellers in France, automobile races, the
terrible lizards that once lived in America,
and Mr. Thompson Seton’s paper on the Na-
tional Zoodlogical Park at Washington.

Translated and edited'
by J. D. Everett, M.A,, F.R.S., and,

H. T. LYMAN
YACHT BROKER

45 BROADWAY, NEW YORK

Yachts of every description for sale or charter

WILLIAMS

SPARK COILS

are made in all sizes
and styles for auto-

mobiles, motor
cycles and gasoline
engines.

Send for catalogue
and prices.

ELECTRIC CONTRACT CO.,
General Selling Agents,

33 Maiden Lane, 154 Lake St.,
New York. Chicago.

$ 245 “MACEY”

S

H BUYS THIS § §
.

- GENUINE

e 0AK

desk, No. 27A, exactly as illustrated. direct from our
factory at Grand Rapids, Mich., Freight Prepaid
east of the Mississippi, and north of 1'ennessee
(points beyond equalized), sent “On Approval’ to be
returned at our expense if it is not the best roll-top
desk ever sold at the price. (Ask for catalogue.) ¢

THIS DESK is 50 inches long, 30 inches wide, and 48 inches €
high ; it has quartered oak front, closed back, front base mould, 22
pigeon holes, 9 oak front file boxes, 2 arm rests, large center dra wer
(with lock) BALL-BEARING casters, 2 ink wells, 5 large ANTI-FRICTION
pedestal drawers, 2 pen racks, 2stamp drawers, card index
drawer, 8 letter flles with indexes coMPLETE (with lock)—
 Macey-Pascal patent curtain lock, niouse and dust-proof bottoms.
) It is made with our mectional construction by which it can be g
quickly taken apart and put together, and the entire desk has our g
special velvet polish finfsh. It is strictly high-grade in every €
respect. »

Note :—We make these desks in large
quantities and can ship promptly.

Never in the history of the entire desk business has a HIGH roil- :
top desk, 80 COMPLETE, of EQUAL siZE, and sTRicTLY high-grade g
in every detail, both of MATERIAL and FIN1sH, been sold direct to the g
pee, by a factory at any time, on such liberal terms and at 8o ¢

oew_'mat price. This'is a strong statement but the desk itself @
merits 1t.

[
FRED MACEY CO., Ltd., Grand Rapids, Mich.
€

Makers of High-Grade Office and Library
Furniture, including the most complete lines of

CARD INDEX , ., SECTIONAL
SYSTEMS ND BOOK-CASES

BRANCHES :
Chicago, N. Y. Life Building.
Philadelphia, 13th and Market Sts. g

PER ANNUM ’
TAXES PAID

IN order to take care of onr rapidly lncreasinyi'bus'lness, we propose
to enlarge our factories at Grand Rapids, Michigan, and in order
to do so, offer for sale, at par, 1,000 shares of $100 each,of our 6 per
cent. Treasury Preferred Stock. This stock is CUMULATIVE—
gays 3 per cent. SEMI-ANNUALLY, and the TAXES ARE PAIv €
the company. F orparticulars address Fred Macey, Chairman,
e Fred l\racey Co mpany, Ltd., Grand Rapids, Michigan.

New York, 343 Broadway.
Boston, 178 Federal St.

REFERENCES: Any agency of Bradstreet or R. G. Dun &
Co., or any bank in Grand Rapids. .
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The Stroud Acetylene
Auto Light

500 feet and full width
of street.
‘Write for catalogue,

American Acetylene Stove Co.
503 Masonic Temple

AUTOLIGHT

| Guaranteed to_throw a light

Minneapolis, Minn.

Saluting G uns

SIMPLE, RELIABLE, ELECANT

Improved
Firing
Mechanism

Patented
October 15,1901

Send for lllustrated Price List

BARNEY & BERRY
Gun Department SPRINGFIELD, MASS., U. S. A,

DIETZ
MOTOR LAMPS

When you buy
our lamps
you get

Perfect
workmanship,
which
insures lasting.

Perfect
burning, which
will please
you every
time you light
them.,

Perfect
appearance,
which
will add to your
pleasure,
every time
you see them on
your machine,

Your machine will not cost you ahy more fitted with
DIETZ LAMPS
than it will with other and inferior ones.
Send for Circulars.

R. E. DIETZ CO., 77 Laight St., New York

Established 1840

New Type 2-Cycle Motor,
Patented.

Range of Speed, 200 to 2,000 Re-
volutions.

4 H. P, Autoor Marine, 100 1bs,

8 H.P., Auto or Marine, 175 1bs,

Manufacturers in search of
the best should address

CUSHMAN MOTOR CO.
LINCOLN, NEBRASKA.

GAS ENGINE DETAILS.—A VALUA-
ble and fully illustrated article on this subject is con-
tained in SUPPLEMENT No. 1292. Price 10 cents. For
sale by Munn & Co. and all newsdealers.

GAS ENGINE
SPARKER

“QUICK ACTION"Igniting Dynamo
The Success of the Year

For Jump Spark or
Make and Break Kngines.

Also

Send for
descriptive pamphlet.

Prices Reasonable

MAGNETOS

THE MILLER-KNOBLOCK ELECTRIC MFG. CO.,
South Bend, Indiana, U. S. A.

MURRAY “CENTRAL PARK” STANHOPE.

L

SEYENTEEN YEARS
of -honest, straightforward and enviable business
reputation is back of every * Murray ” Vehicle, Har-
ness and Saddle. And they cost no more than the
‘“‘unknown kind.” Weguaranteeevery “MURRAY”
Vehicle that leaves our factory against breakage for
two years. Our line is most complete, consisting of
Buggies, Surreys, Phaetons, Road Carts, Road
Wagons Bike Wagons, Traps, Spring Wagons, De-
livery Wagons, Milk Wagons, Mail Wagons, Bakers’
Wagons. Butchers’ Wagons, Laundry Wagons, Pony
Vehicles, Farm Carts, Farm Wagons, Contractors’
Carts, Contractors’ Wagons, Dump Carts,

SADDLES and HARNESS

We will be glad to mail you our Large Illus-
trated Catalog No. 33. " It’s free for the asking,

WILBER H. MURRAY MFG. CO.,

CINCINNATI, OHIO.

The Chauffeur Sees

the improvement in speed and
ease that comes when all auto-

Dixon’s
Automobile
Gra phites

Qur Booklet W, “A Toot for Dixon’s
Graphite,” describes the uses of

Dixon’s No. 635 FKFlake Graphite,
Dixon’s Motor-Chain Compound,
Dixon’s Graphite Cup Greases,
Dixon’s Graphitoleo, and Dixon’s
Pipe-Joint Compound.

Sold by dealers. The Booklet is Free.

JOSEPH DIXON CRUCIBLE CO.
JERSEY CITY, N. J.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements,

ELEVATOR FOR CORN OR GRAIN DUMPS.
—J. MaBus and F. L. Hay, Lilly, I1l. This ele-
vator and conveyor for grain dumps has a mul-
tiple of shafts connected with the driving
mechanism enabling power to be applied, no
matter what position the machinery may oc-
cupy. The conveyor and elevator may be
adjustably connected so that their belts will
have guided movement, and means are pro-
vided for safely receiving, holding and con-
ducting quantities of material.

Engineering Improvements,

HYDRAULIC DREDGE.—J. ANDERSON,
Gulfport, Miss. This improvement belongs to
that class of dredges which are adapted to
float. The inventor in tbis improvement makes
the dredging mechanism proper in the form
of attachments to a boat or scow provided in-
teriorly with chambers or tanks for receiv-
ing the mud, sand, silt, and water taken up
by a suction-pipe.

Tools.

FLUE-CUTTER.—E. E. REgsor, Vanwert,
Ohio. This inventor has made an improvement
in devices for cutting boiler flues or tubes
at the inner side of the flue sheets, and in
providing a device of this character he makes
it possible to quickly cut a flue with very
little exertion on the part of the operator,
and also prevents the shock incident to ham-
mer-actuated cutters.

HOG-NOSE CUTTER.—C. F. Roux, Stryker,
Ohio. Comprised in this improvement are
means for cutting cff the nose of a hog or
that part with which the hog roots. The in-
vention provides a simple device with the
cutting-blade so curved and extended as to
cut away all the rooting portion of the nose

of the animal. The implement is also in-
tended for use as an ear-marker.
Mechanical Devices,

BASKET-MAKING MACHINE.—C. ENG-

BERG, St. Joseph, Mich. In its general form
this machine embodies two work-holding de-
vices, including means for feeding the hoops
with a step-by-step motion and a single stapling
mechanism, which is mounted to work alter-
nately over the work-holding device, so that
one basket may be operated on while anotler
is being adjusted on the other holder. It is
especially intended for putting into place the
bottom hoops of bushel-baskets.

DRIVING APPARATUS.—J. H. INGGOLDS-
BY, Council Bluffs, Iowa. For the purposes
of this invention the apparatus is provided
with means for driving posts, piles, well-
tubing and the like. It is mounted on a
wheeled body, so that it may be readily re-
moved from place to place, and is mainly
adapted for farm and ranch use for driving
fence-posts, etc., and for railway companies
in fencing in their lines.

COTTON-CLEANER ATTACHMENT FOR
GINS.—M. RutH, New Edinburg, Ark. In
ginning cotton the material is subjected to
sharp, quick strokes of the saw-teeth, which
strike it in rapid succession, and the dust,
dirt, and other foreign substances contained
in the cotton are thereby loosened and freed
from it. The inventor here employs improved
means over those used in the air blast method
of cleaning and removal. The draft-passage
is adapted to any common type of saw-gin.

CAN-HEADER.—L. C. SHARP, Omaha, Neb.
By means of this invention round and square
cans may be headed, the machine being built
so that it may be readily changed to work on
different sizes and forms; also its operation
is such that ends or heads are simultaneously
placed in the can and crimped. By means of
novel mechanism the machine is rendered whol-
ly automatic, the can bodies and heads or ends
being placed in chutes and fed from the machine.

COPYING-LATHE.—C. SEYMOUR, Defiance,
Ohio. Woodworking machinery receives an
improvement in this provision of a new copy-
ing-lathe for turning gun-stocks, shoe-lasts,
and other articles of regular or irregular
form. It is arranged to permit convenient
adjustment for turning the articles of the
same or of a proportionate larger or smaller
size than the pattern.

ADDRESSING-MACHINE.—H. L. GAY,
Monticello, Ia. Mr. Gay in this invention

has brought about the development of a ma-
chine that relates particularly to apparatus
for severing printed names and addresses from
strips of mailing-papers or the like. In the
operation the strip of paper is drawn over
the adhesive brush and fed through the front
of the machine in an intermittent manner.
The projected portion bearing a name will be
severed by the cutter, and the blade projection
will press such severed portion upon a wrap-
per. The machine may be provided with legs,
or securely fastened to a table.
CLUTCH.—E. DYSTERUD, Monterey, Nuevo
Leon, Mexico. This clutch is especially de-
signed to be used with alternating current
electrical motors, the object being to keep
the clutch inactive till the full speed of the

motor is attained and then instantly to con-
nect the motor with its load. The inventor
attains this end by providing a centrifugally
operating clutch and fitting it with centri-
fugally controlled means for restoring the ac-
tion of the clutch until a certain sneed of ro-
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tation has been reached, whereupon the cen-
trifugally controlled means permit the imme-
diate application of the clutch thus connect-
ing the motor with its load.

BASKET-MACIINE.

C. ENGBERG, St. Jo-
seph, Mich. This invention relates to basket-
machines, more particularly of the type used
in making the so-called *‘bushel-baskets.” The
inventor's object has reference mainly to mech-
anism for providing the Dbasket with stapies
and for clenching them from the inside of the
basket. The inventor informs us that the ma-
chine is very rapid in action, and the clenching
of the staples is perfect.

COPY-IOLDER.—C. B. Towgrs, Miles City,
and W. A. (CamMreroN, Stacey, Mont. It will
be found that by very little skill an oper-
ative may wuse this invention so as to keep
track of the language Dleing copied, no mat-
ter how irregularly the lines may Dbe spaced
and no matter whether the words are crowded
in certain lines and scattered in others. It
makes no material difference whether the sub-
ject to be copied contains few or many para-
graphs. The improvement is somewhat sim-
ilar to an invention previously filed by these
inventors.

TIRE-SET.-—J. B. KiMBELL, Alpharetta, Ga.
Means for shrinking or compressing tires when
cold upon vehicle-wheels, so as to cause them
to tightly fit the wheels, are provided in this
apparatus. In use the wheel is put on the
table, and spacer-blocks are disposed so that
the pressure of the blocks will communicate to
the tire. The nuts are then tightened by
means of any suitable device. This forces the
blocks firmly up to the wheel, and through
the movement of the spacer Dblocks the tire is
shrunk and fitted on the felly of the wheel.

Medical.

HYPODERMIC-SYRINGE CASE.—T. A.
(umarrrin, DBronwood., Ga. This contrivance
holds a syringe and containers for tablets or
the like for charging the syringe, the holder
and the containers Dbeing related to each other
so that one receives a charge from the other
without removal, tlius preventing any loss.
The case renders the use of the hypodermic-
syringe very convenient and admits of the
needle remaining on the syringe without dan-
ger of breakage.

Railway Improvements.
GRAIN-DOOR.-—M. C. RowcLIFF, Osceola,
Wis. The invention provides a sectional door
which may be adapted to be placed in a rail-
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way ‘“Dox-car” when the car is loaded with
grain, so as to keep the grain from leaking
through the crevices in the main door of the
car. DBy means of peculiar construction an:
relative arrangement of parts this improvemen:
secures advantages over doors heretofore made
for this purpose. 1

Miscellaneous.

FENCE-POST.—W. B. WHErRrRY and J. B.
I1LL, Overton, Texas. The object which these
inventors have in view is the construction ot
the base which is adapted to be buried in the
ground, the base serving to hold the post
against vertical displacement in the ground,
as well as to overcome any tendency to lean-
ing.

SIIOE-STRETCIIING DEVICE.—J. KARL-
soN, New York, N. Y. This is a convenient

appliance for boots and shoes to hold the soles
straight on their lower surfaces and stretch
the uppers, so as to prevent transverse
wrinkles forming in the shoe-leather that
render the foot-gear unsightly and also injure
by causing breaks in the material.

WAIST AND SUPPORTER.—SopHIE VIs-
CHER, New York, N. Y. This contrivance pro-

vides a waist and supporter for the Dust,
abdomen, and skirts, to supplant the corset,
and is arranged to be supported from the

shoulder-bones and hip-bones, to leave the
lungs, stomach, and other organs free of pres-
sure, to prevent disfiguration, to strengthen
the Dack, and to offer means of supporting
skirts, hose-supporters, etc.

EYE-GLASSES.—LE. L. LEMBKE, New York,
N. Y. The appearance of eye-glasses is height-
ened Dby this improvement, the screws for
fastening the spring and the nose-clamps to
the posts are locked against accidental un-
screwing and the screws are protected from
moisture and cannot come in contact with the
skin and bruise it.

WINDOW-SASIT ATTACIIMENT.—I'.
orTE, Escanaba, Mich.
the raising of window-sashes
counterbalancing-weights and automatically
locks the sash in any position. A spring-
actuated gear is fastened on the sash and ar-
rarged to climb on a rack held by the window-
frame. With this gear a shaft is used an-
by axial movement of the shaft the gear may
be rcleased. or it may be fastened to the sash,
thus locking the sash with respect to the
window-frame.

May-
This device facilitates
without using

N. J.

form or

This flooring comprises a tile of any

material and a bed for the tile of

flexible, resilient material. this material lying!

under the tile with webs between the tiles and

TILE FLOORING.—C. . LAWSHE. '[‘l'enton.\
i
|

FAIRBANKS

GAS or GASOLINE

ENGINES

-

!
A

There are many Gas and-Gasoline Engines, and ONE

“FAIRBANKS”

Some resemble it in coustruction,
others in name BUT there is only one

Fairbanks Engine
THE FAIRBANKS CO.,

ALBANY, N. Y.
BOSTON, MASS.
NEW YORK, N. Y.
BALTIMORE, MD. PITTSBURG, PA.
MONTREAL, P. Q. VANCOUVER, B. C.
LONDON, ENGLAND.

Marine Gas Engines

Launches, Row Boats, Canoces and Boat
Fittings
Our Prices are Right
Our Work is Right
CATALOGUE FREE

THE GENESEE LAUNCH & POWER CO.
Rochester, N. Y.

“SMALLEY”
MARINE GASOLINE MOTORS

For Pleasure and Working Boats
This is the Motor that is every-
where known for its superior
workmanship. . G 5

‘Write for 1903 Catalog

SMALLEY MOTOR CO., LTD.

“  BAY CITY, MICHIGAN, - U.S A.

PHILADELPHIA, PA.
BUFFALO, N. Y.
NEW ORLEANS, LA.

SYNCHRONOGRAPH.—A NEW METH-

od of rapidly transmitting intelligence by the alternat-
ing currcnt. full description of the interesting ap-

paratus of Crehore and Squier. 13illustrations. SCIEN
TIFIC AMERICAN SUPPLEMENTS 1114 and
Price 10 cents each.
newsdealers.

1115,
For sale by Munn & Co.and all
Send for new catalogue.

" - - i S

20th CENTURY tiviches

LAUNCHES
‘Were used exclusively at the Pan-American Expcsition
because they are the best. They.are elezantty finished,
sim ple, seaworthy, safe. reliable. Stock ~izes 15 to 70 ft.
$150 and up. Send 10¢c for bandsome catalogue of
Steamand Sail Yachts, Row Boats, Canoes, etc. Show-
rooms in all the principal cities.

RACINE BOAT MFG. CO., Box 35, RACINE, WIS.

You take no

It pays to be particular in buying a boat.
ricgs81n a

MULLINS’

8 iew.
We make this design 16-ft. long,
ana double end 15 ft. long.
We make and sell the best in this line. Our prices are
extremely low. Write us for a copy of our new cata-
logue giving detailed information and prices.

W. H. MULLINS, 384 Depot St., Salem, Ohio.

BOATS AND

MORRIS & RUSHTON 22:JEA7"

We have in stock the most complete assortment of
High Grade Cedar and Canvas-covered Boats and
Canoes ever seen in this city. Also Firearms and
Sporting Goods of every description. Send for Catalog.

THE H, & D. FOLSOM ARMS CO., 314 Broadway, N. Y.
BOAT BUILDINGC SYSTEM

To build this boat re-

. quires 250 ft. of

. ' 47> ft. of pine or cy-
press, $4.50 in hard-
ware and paints, and
a set of our_$1> Pat-

oak,

23 tt Long. 51 ft. Beam

the tiles being secured to the webbing by |torms. Wesell Row Boat Patterns for $3. Our Printed

cement or other means. This bed is con-

structed in sections, and when the flooring is!

made the tiles in the sections are laid with the
bedding on the floor. The tile flooring is se-

Patterns are actual size of each piece and include a
complete set of working illustrations and mstructions
by which anyone can build a Launch or Row Boat tfor
one-tenth the factory price. 'We build completed boats
and knock-down frames. Particulars address

BROOKS BOAT [AFG. CO., Ltd., Bay City, Mich.
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7 _IF YOU SHOOT A RIFL

‘f Pistol or S’f‘otwn, yowll make aBuﬁ’
B Eve by sending three 2c. stamps for
the Ideal Hand-book “A,” 126 -pages
EREE. The latest Encyclopedia of
i Arms, Powders, Shot and Bullets.
5 tion SCIENTIFIC AMERICAN. Address

IDEA L. MKG. CO., 26 U St., NEw HAVEN, CONN., U.S.A.

Men-

f youuse a pump for
beer, lard. acids, starch,
petroleum, brewer’s
mash, tanner's liquor,
cottonseed oil or fluids,
hot or cold,thick or thin

ou want to get the
TABER ROTARY PUMP

which does the most work at.
= the least expense. Simply
constructed. Can be run at
any desired speed. Perfect-
All parts are initerchangeable. Needs no

MAXIMUM POWER—M{NIMUM COST.

ly durable.
skilled workman. Detects guaranteed. Catalogue free.
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S. A,

If You Want the Best Lathe and Drill

GHUGK

Gl
ity, Cheap and Accurate.

Westcott Chuck Co., Oneida, N, Y., U, S. A.
Ask_for catalogue in English, French, Spanish or German.
F1RST PRIZE AT COLUMBIAN EXPOSITION, 1893.

DRAPER’S

Recording Thermometer

Traces automatically a correct and
continuous record in ink of the tem-
Eerature on a weekly chart, and is a

andsome and valuable addition to
every Home, Club House and Summer
Resort.

Standardized and fully guaranteed.

THE DRAPER MFG. CO.

152 Front St., New York
Makers of Weather Instruments.

.00

M. ANDERS of Iowa

made $3.80 to 86.50 a day-"
., doing likewise.
$6.00 to $1000 daily made pla~
ting jewelry, tableware, me
cles, metal goods with gold, si
ver, nickel, etc. Enormous dee
mand. We teach you E

Write—offer free. FRE [

Works, A Miami Bldg., Cincinnati, v

6.GRAY & CO., Plating

Aulomobile and Yacht Builders should
investigate the

B. F. BARNES MACHINE TOOLS

before placing orders. The Tool here
illustrated is gur 20-inch Drill, and we
have many other sizes to makea very
com%le.te line, including Multinle Spn-
dle Drills. If interesied in the latest
Touls for reducing costs of production,
let us tell you what we have.

B. F. Barnes Company
Rockford, Ill.

METAL POLISHES.—FORMULAS FUR
Putz Pomades, Pastes, Liquids, Powders and Soaps, for
polishing metals, are contained in SCIENTIFIC AMERIT-
CAN SUPPLEMENT Nos. 1283, 1288 and 1289,

Price 10 cents each from this office and all newsdealers
©000000000000000000823006000600606
e e, PLUMB- '@
g | ERS’

o ==2| LEVEL. ¢
© An ustable incline Level, a fixed Level,
© and a Plumb. Shows incline by 32is, or less, to 2 &

in. to the foot. A longitudinal groove in seat of
frame adapts it to rest on pine or shaft. - Price 15
o n, with plain glass, $3.00: with ground glass, $6.00.
© N1 o of Fine Tooks free. ' THE 1L, S. &
ARRETT 00., Box13, Athol, Mass., U. S. A"
0600606066000660600006066666660

Patents, Trade Marks,

COPYRIGNTS, etc., .
address MUNN & GO., Solicttors

of Patents.
Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.
Branch Office: 625 F St., Washington, D. C.
Hand-book Sent Free en Application.

Special Screws,
ivets, Pins,
and Studs, ot
all kinds to
order. Send
samples when
requesting
quotations.
i BLAKE &
JOHNSON

S—
T ﬁﬁ é Manutacturers,
= ‘Waterb
[ 1] Hon o,

For Either

Hand = Power

This machine is the regular hand machine sup-
plied with a power base, pinion, countershatt,

can be worked as an ordinary power
ine or taken from its base for use asa
. hand machine. Length of pipe handled
easily in small room. Illustrated catalogue
—price list free on application.

THE CURTIS & CURTIS CO.,

6 Garden St., BRripceErorT, CONN,

Macuive No. 78,
Range 2}5-4 in. Ro Ho

THE INTERNATIONAL
KEROSENE OIL ENGINE

isthe most simple, compact and power-
ful ever constructed for practical pur-
poses. Needs less attention, is less lia-
bie to get out of order and is cheaper
to run than any engine manufactured.
Simple, durable, economical and relia-
ble. Nothing but ordinary Kerosene
Oil required to run it. Safe and easily
operated.
International Power Vehicle Co.,
STAMFORD, CONN.

¥8u USE GRINDSTONES ?

If 80 we can suppiy you. Al sizes
monnted and nmmmonnted. always
kept in stock. Rememoer, we make a
specialtyot selecting stones tor all spe-
cial purposes. IF Ask for catalogie

The CLEVELAND STONE CO.
24 Floor. Wilshire. Cleveland, 0.

D S
REAL ESTAT 5PA.

ICE MACHINES

SoLe MANUFACTURER"
REGEALED

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT 2 1899
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cured in place by passing fastening devices
through - holes made in certain of the tiies.
This flooring is noiseless and elastic.

BUCKLE.—J. P°. Huxt, Maitland, Mo. The
employment of this buckle secures together
portions of harness for draft-animals, mainly
to such as are used for adjusting the length
of traces. It is readily adjusted to lengthen
or shorten a tug-strap, which dispenses with
holes in the strap, as when buckles having
tongues are used. It is applicable to straps
of various widths and thicknesses.

CITAIR ATTACHMENT.—J. F. Brocu, New
York, N. Y. In the completion of this improve-
ment, the inventor has furnished simple means
for producing a current of air by a rocking
motion of the chair and conducting it to cool
the occupant. The spray of air is practically
continuous.

FOLDING BED.—C. P. BrowN, Spriuglake,
Mich. The invention relates particularly to
improvements in metal folding beds. A bed of
this character may be easily raised or lowered
and has means to prevent its accidental folding
and also for holding the bed at any desired
angle, as occasion may require.

GARMENT-HANGER.—A. L. Ross, New
York, N. Y. This contrivance is a hanger for
trousers and skirts which is simple and dur-
able in construction, cheap to manufacture,
easily fastened in place on the inside of a
closet-shelf or like support, and arranged to
permit adjustments for trousers of different
waist sizes and to allow of supporting them
by the buttons located outside or inside of the
waistband.

SCRBEN FOR PAPER-PULP.—S. H. Tis-
pETTS, Groveton, N. II. In devising this im-
provement the inventor furnishes a fastening
device for securing the end plates of each
section of a continuous screen used for clean-
ing pulp, its object being to prevent the possi-
bility of dirt, or any extraneous matter from
working under the sides or edges of the end
plates.

BOOK-SUPI’ORT FOR CHAIRS.—T. DoN-
oHUE, Memphis, Tenn. The means adapted
for supporting the table of the chair attach-
ment consists of a bar fixed to the table and
having its ends resting upon the chair arms.
A Drace extends down from the under side of
the table adjusted to rest upon the upper side
of the chair bottom, the brace being formed
of two parts secured together and capable of
lengthwise adjustment.

COMBINED SIDESTICK AND QUOIN.—
W. S. RuoOpEs and W. J. TrumpP, Lincoln,
Neb. This article consists of a sidestick hav-
ing its inner side supplied with reversed in-
clines, the inner ends of which are provided
with projecting lugs whose free ends have
longitudinal slots formed between the upper
and the lower edges of the lugs. An adjust-
ing shaft projects at its ends through the
slots and is provided at its middle with a
collar fitting and working between the lugs,
and the quoins have inclined faces operating
along those of the sidesticks and engaged by
the screw shaft ends.

COMBINED TABLE AND DESK.—F. H.
DuxesmitH, Charlestown, W. Va. Combined

in this one article is a table and desk capable
of various uses and adjustments. When closed
present no unusual appearance and
still be a receptacle for papers, pens, ink,
shaving utensils, game apparatus, a file for
letters, as well as a support for a center lamp
or other objects.

EDUCATIONAL APTARATUS. — L. 8.
Prarr, Galesburg, Ill.  The object of this in-
vention is to provide an improved apparatus
for use of pupils in school and at home. One
of the chief features of the invention is a
rectangular frame adapted to be permanently
secured to a wall and to receive and tempor-
arily hold boards, maps, or panels designed
to be used in the course of instruction.

PROCESS OIF MAKING WOOD PLATES.—
I, A. MaNvEL, Riechford, Vt. Practical expe-
rience has shown that the veneer from 'green
stock cannot be first cut into round or disk-
like shape and thereafter subjected to heat
and pressure in a press for the manufacture
of pressed circular-plates. because the veneer
splits and cracks by shrinking until the plates
are worthless. This improvement provides
means to overcome these objections and to en-
able the manufacture of good commercial ve-
neer articles to be carried on economically and
quickly.

NON-REFILLABLY BOTTLE.—H. HAFF-
TEN, Woodside, N. Y. Initially this bottle can
be as readily filled and emptied as any, but
after it is once sealed all passages leading
from the mouth to the body are closed by
fixed and movable barriers. which prevent the
introduction of liquid to the body of the Dbot-
tle or the insertion of devices to displace the
movable barriers from their closing positions.

ACCOUNT-SITEET.—R. G. W0o0oDWARD, New
York, N. Y. A new form of account-sheets is
herein provided. These sheets are designed as
an auxiliary to the present means of keeping
hooks and arranged to enable the head of a
business house to find the profit or loss at the
close of each day without resorting to intricate
bookkeeping and without disclosing to others
the stote of the business.

NoTE.—Copies of any of these patents will be

_furnished by Munn & Co. for ten cents each.

Please state the name of the patentee, title of
the invention, and date of this paper.
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for Automobiles,

Type 34, 4% Volts
Launch and Autos

capacity.

THE HYDRA although of the least internal resistance has from three to five times
as much electric current as any ordinary dry battery known to the trade.
Give your dealer or jobber a trial order and be convinced of their excellence.

Write for catalogue and prices.

HYURA BATTERY CO., 70 Reade St., New York, U. S. A.

Hydra. Battery

THE HYDRA BATTERIES are the bestin the world
Gas Engines, Gasoline Iaunches Auto Cell
Motor Cycles, Telephone Service, and all electrical
work where batteries are used, and will give you satis~
faction in all classes of open circuit work.

THE HYDRA is of an entirely different construction
than all other batteries, the patent elements contain a
fluid which holds the whole battery permanently humid,
The Hydra is a Semi-Dry Battery and answers
all objections which may be raised to a primary batte
and does away with the disadvantages connected wit
. . . cheap dry batteries, combining high technical perfec-
tion with extraordinary durability, and surpassing all similar batteries as regards

il LU

A BATTERY COMPAYY

" magn

WHEN YOU BUY
A COASTER BRAHRE

it seems natural that you want on((le that is genuinely

improved and up-to-date.

THE

1903 Model
Free wheel in either direction. Coasts on separate set

of balls. Brake ring expands on hubshell. Sprockets
always in line. Dust proof. A Brake full of good points.

BARWEST COASTER BRAKE CO.

83 Chambers St., New York

YACHT CANNON

Pol. . 10 sizes, 12 styles.
Bronze g = Launch or Sail-Boat

$18.50 e size, 10 gage.
prepaid “ETIQUETTE OF SALUTES”

sent on request.
Naval Electric Company
- 95 Liberty St.
NEW YORK, U.S.A-

Magnetic Metal Separator

Separates iron turnings, filings, etc., from
brass and other metals. Brass stock so
cleaned can be used for best work.
MANUFACTURED BY

EZRA SAWYER, Worcester, Mass.

Clear View Acetylene
h Searchiight
For Steamboats, Sail Boats, Yachts,
Docks, Camping Grounds, Fire
Hunting, Signal Lights,
Locomotive Headlights, etc,
Write for catalugue
American Acetylene Stove Company
503 Masonic Temple
Mi.nneapolis, Minn.

SEARCHLIGHT)]

The “Elbridge’’

TYPE
uR”

Igniting -

Dynamo

Gives a hot spark at slow speed, requires very little
power and never fails to do the busmess. give a
written guarantee with each machine. Send for acopy
of our New * R” Bulletin; it contains much valuable
information, illustrates the characteristics of operation
under all conditions of speed, load, driving power, etc.

THE ELBRIDGE ELECTRICAL MFG. CO.
Elbridge, N. Y., U.S. A,
W 152 PURCHASE STREET, BOSTON, MASS.
SEND FOR S A CATALOGUE

EAFAA -
iBOSTON K 2
AUTOMOBILE ACCESSORIES

APPLE IGNITERS

WATER AND DIRT PROOF.

Most Economical
System of Generat-
ing Current. We
make a full line of
Ignition Outfits and
. the King Timing De-
vice.

Dynamo ’I‘ype:
Catalogue for the asking.

THE DAYTON ELECTRICAL
MANUFACTURING COMPANY.
No, 80 S. St. Clair St., Dayton,
Ohio, U. S. A.

The Living Voices of

International

Celebrities.

At the cost of a half million dollars we have in-
duced the greatest artists, known on the two conti-
nents, to sing or play for the ¢¢ Victor’’ Talking

Machine.

You can now hear in your own home, whenever
you want to, and at moderate cost, Caruso, the great
new tenor who is now astounding Europe; Kubelik,
the greatest violinist in the world; Plancon, the
grand opera star ; Madame Calve, so famous for her
* Carmen ' ; Suzanne Adams, of grand opera fame;
the Pope’s Personal Choir, and many others—so far
about 350 selections have reached this country.

Send for catalogue of ¢ Red Seal’’ Records.

Mmes. Adelina Patti and Sara Bernhardt say this
about the ¢¢ Victor’’ Talking Machine and the ‘ Red

Seal’’ Records :

“In listening to the records of Caruso, Plancon, etc., it
seemed to me as if those artists were actually singing in my

salons,”

(Signed)

ADELINA PATTI

“I thought I was listening, not to the echo of the voice of
Calve, but Calve herself —the marvelous and only Calve.”

(Signed)

Chicago—Talking Machine Co.
go—Lyon & Healy.
York—Victor Dist. & Exp. Co.
York—C. Bruno & Sen.

Syracuse—W. ). Andrews.

ern Talking Machine Co.

Cle >

Jacksonville—Metropolit’nTalk’g MchCo-
New Haven—Henry Horton.
Denver—Denver Music Co.
Cincinnati—Rudolph Wurlitzer Co.
Philadelphia—Western Electric Co.
Philadelphia—Penn Phonograph Co.
Baltimore -t R. Eisenbrandt Sons.

| Buffalo—P. A. Powers.
St. Louis—Victor Talking Machine, Ltd.

SARA BERNHARDT.

St. Louis—Simmons Hardware Co.
Dubuque—Harger & Blish.

San Francisco—Sherman, Clay & Co.
St. Paul—Koehler & Hinrichs.
Milwaukee—Huseby Co.
Indianapolis—Carlin & Lennox.
Lincoln—Wittmann Co.

Omaha—A. Hospe.

Pittsburg—E. G. Hays & Co,
Pittsburg—Theo. F. Bentel Co., Inc.
Detroit—Grinnell Bros,
Schenectady—J. A. Rickard & Co.
Louisville—Victor Co.

Grand Rapids—Julws A. J. Friedrich,
New Orleans—Nat’l Auto. Fire Alarm Co.
Atlanta—Phillips & Crew Co.
Savannah—Youmans & Leete,

Victor Talking Machine Company, Philadelphia.

DE LUCA

VIALTZEVA

RENAUD

Engineering Notes,

After standing securely for upward of
120 years, the cast-iron bridge which The
Coalbrookdale Company erected over the
Severn in the years 1777-.779 has failed
by the sudden breaking of the girders.
The structure is believed to be the first
metallic bridge ever erected, and it
possesses the further distinction of hav-
ing given its name to the picturesquely
situated riparian township of Ironbridge
in Shropshire. The span of the arch is
100 feet, the width, exclusive of parapets,
26 feet, and the height from base-line to
center, 40 feet, while the weight of iron
in the bridge is about 380 tons. No de-
i tails are at present available as to the
| cause of fracture, but it is surmised that
| “fatigue,” due to long-continued vibra-
tion, may have some connection with the
collapse. Cast iron for bridge building
is no longer in favor, rolled iron or steel
being the material generally used, but for
'all that, there are few wrought-iron or
steel structures now being erected that
are likely to remain intact for such a
| prolonged period as did the famous cast-
iron bridge over the Severn.

i The “Corrosion of Copper Pipes by Sea
| Water,” was a subject discussed by Prof.
Lett before the Chemical Section of the
‘;British Association. Speaking generally,
-Prof. Lett said that corrosion might arise,
‘Jﬁrst, from the nature of the water. The
;London docks were notoriously bad, and
'that might be due to hydrogen sulphide,
of which appreciable quantities had been
found in the water there. Second, from
ithe mechanical structure of the copper;
{there were always pores or cavities in
Ethe copper, and cuprous sulphide and
(other impurities were irregularly dis-

(seminated through it, favoring irregular

v‘corrosion. Third, from the chemical com-
| position; the “Sappho” had, for in-
\stance, lost 10 per cent of her copper

i shell within a year at Portsmouth, prob-
fably on account of impurities, chiefly
‘arsenic, zinc, and lead. He had found
arsenic in his specimen—in traces only,
. indeed. But the arsenic alloy would be
’very stable, and, separating in the cooling
mass in irregular distribution, would set
up electrolytic currents afterward, to the
detriment of the copper. This he had
investigated experimentally. ‘

Brick and concrete have been used in
combination in a novel manner in the
construction of a storm sewer system re-
cently completed at Truro, Nova Scctia.
The scheme was adopted as a measure of
economy and its cost showed a great
saving over similar sized sewers con-
structed of brick alone. The work was
regarded as one of exceeding interest to
engineers. The system laid consisted of
27, 30, and 37-inch conduits and in the
larger size the brick work represented
only about 130 deg. forming the crown of
the arch, and in the smaller pipes the
percentage of brick used was even less.
The trench was dug slightly larger than
the desired diameter of the conduit, the
alignment and grade having been given
in the usual way, and a collapsible form
devised for this method was carefully put
in place, supported at intervals by pieces
of plank. Several of the forms were laid
in the trench, end to end, at one time,
and these were then bclted together in
such a way that one continuous form was
made somewhat less than 100 feet in
length. The concrete was then placed
into the trench, filling up the space
|around and somewhat over the forms.
After being allowed to set for twenty-
four hours, the forms were separated
from each other and upcn being collaps-
ed, were easily taken out through the
opening at the top of the conduit. The
bricks were used in finishing out this
opening and forming the crown of the
sewer.
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Office of the SCIENTIFIC AMERICAN
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Marine Gasoline Engines

3% to IO H. P.

Highest Crade Materials and
Finish

Latest Improvements

The Best Sparking Device on
the Market

The Pinckney Company
NYACK, N. Y.

Accurate

GEARS -~
GEAR CUTTING

Spurs, Bevels and Internals
are all in our line.
Send specifications for estimates

. The
‘Champicn
Accumu-

A storage battery
specially designed
for 1gnition in
Launches and
Automobiles—oue
we have really
perfected.

For Jump-Spark

or
Hammer-Break.
i Send for

Il il 1903 Catalogue,
i ‘ Ly now ready.

Hector MacRae, 315 Saint Paul St., Baltimore, Md.

MATCH FACTORY.—DESCRTPTION
of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1 113. Price1l0cents. For sale by Munr &
Co. and all newsdealers.

Est. 12 years
yh__

AUTOMOBILES

We have the largest automo-
bile exchange in the U. 8. New
and second-hand machines of
every malke, Gasoline runa-
bouts, 8150 to 8650. Touringcars,
$750 to 83000. Steamers 8250 up,

Electrics $350 up.

i Searchmont Autocar Waverly
ga;gtoo;lal Locomobile Cadillac Rambler
Packard Oldsmobile Murray many others

) machine guaranteed in perfectcondition. Photos
othvhegyidentical lgachines in stock and full descg‘npnons
free for the asking. AGENTS WANTED.

MEAD CYCLE CO.,Dept. s9x, Chicago.

Sperry Batteries

AUTOMOBILES

Long Life
Light Weight

For particulars, write the . .,
NATIONAL BATTERY CO.
Buffalo, N. Y.

=7Volt Ammeters

é] Pocket size, but large enough for accuracy
and practical use. Variousranges for test-
ing batteries, electric light, telephone and
other circuits, etc. Also, Voltmeters and
Ammeters for general measurewents.
g~ Send for Circular.

L. M. PIGNOLET,

New York, N. Y.

80 Cortlandt Street,

10 h. p. Gasoline Car,
20 h. p. Touring Car, =

Full particulars on application. Address
The Shelby Motor Car Co., No. 20 Smiley Ave., Shelby, Ohio

- $1,200
2,500

> TONNEAU BODIES

il made write to

FRANTZ BODY
MFG. CO.

Akron, Ohio

and mention the
SciENT. AM,

No. 400
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THE CHAINLESS
7 CUDELL 2

Our Pleasure Cars have cross=

ed Europe and Asia

Our Delivery Vans are used
by the Austrian, German
and Hungarian govern-

ments

Our Trucks are used by all

leading firms in Europe

What more proof do you want?
Try a *¢ Cudell >’ and com=

pare it with other cars

Special Noticeo

Courtesy of the Horseless Age

On April 4th we sold one

order of ¢ Cudell” cars to an
American firm amounting to
$130,000

After a thorough investi-

gation by them of all the
leading makes, they chose the
*Cudell” cars above all others

PROMPT DELIVERY GUARANIEED

J. C. BRANDES

Telephone, 2754 Mad.

28 W. Thirty-third St., ..

v York

R eliable Agents can obtain territory by writing at once

* The Touring Car For Two

The Flint Roadster

Price, always (with tools, not extras), $850
Ready for Immediate Shipment. ..

A large, powerful, extra-roomy Automobile—combines the good
features of the touring car and the successful runabout. Large
body, 96x:35 inches ; seat, 6 inches wider and 3 inches higher than in
other makes, giving room and comfort. 72-inch wheel base, with
1,100 pounds weight, prevents vibration and rides smoothly over
roughest roads. Run by our own 4-cycle, water-cooled, horizontal,
gray metal gasoline engine. Develops 8 B. horse power (proven—
not estimated). Very simple and compact. 5}4-inch bere and 6-
inch stroke, with 750 R. {‘. M. On one filling will run full 175
miles, and always goes and gets back. Speed, t to 30 miles per
hour. Fully controlled from the seat dy one lever—and runs
just right. Fitted with Imperial Artillery wood wheels, 3-inch
Diamond tires, wheel steering, and with 13 coats of paint and varn-
nish ard tinest trimnings it is the height of automobile elegance and
luxury. Write to us for our catalogue “D? and the address of
your local agency.

Flint, INich

LFLINT AUTOrOBILE CO.

PRINTING TAUGHT FREE

With every Model Printing Press and
outfit (cost $5,and up) we give free a
complete course in the art of printing.
While you’re learning you can make
)\ money at home by printing for others.
Write for particuiars, and catalogue
No.10. Three World’s Fair Highest
Awards. E MODEL PKESS
708 Chestnut Street, Philadelphia.

ﬁ
for CanpBoAT. Texto-House
Sportsmans_Favorite.

Compact,Complete.
WRITE FOR ILLUSTRATED BOOKLET F*

W.EBaxter, Frankfort,Ky.

AT TGR T ‘1‘ m SEND
smantonosis il FOR IT
TO-DAY

MATERIAL AND
SUPPLIES
) Everything used in
putting together a bi-

cycle or automobile
and all necessary tools
and instruments for
making and repairing
same are catalogued,

with full descriptions
in our 144-page booklet
which is mailed tree to
any address upon re-
quest. A complete dic-
tionary of Bicycle and
Automobile Materials
and Supplies. It costs
you nothing but tells
youmuch.

HARTFORD, CONN.

THE POST & LESTER CO.,

illustrated and priced, |

EVANS’
acuum Cap

Will Make lair Grow.

=1

. This n]\ﬁlimu:e will massagre the scalp, and
| force a he althful circulation. It will stop
! hair from falling out and restore a normal
| growth where live follicles exist., Itisused
about ten minutes each night before retir-
ing. Price $35.00, which will be refunded
in tull if it does not give satisfaction with-
in thirty davs. For full particulars address

EVANS VACUUM CAP CoO.,
ST. LOUIS, MO.

HANDY CILER

Automatic, self-filling, always ready,
ositive feeder. Madein pint and
alf-pint sizes of steel and copper

plate. Use the §¢ Handy’’ and

you would have no other. “Ask us
about them.

THE ROCHESTER AUTOMATIC
OILER AND SUPPLY CO.
K 47 Andrews St., Rochester, N.Y.

A |

| FULLERTON BUILDING - - -

‘ The
%\

If you are the owner of an Automobile or Yacht, you
need a set of our Improved Adjustable S Wrenches.

We are makers of the finest line of wrenches in the
market. Send for catalog W.

BEMIS & CALL HARDWARE & ToOL CO.,
Springfield, - -

'MODEL. WORKS

SPECIAL T1ACHINERY
DIES AND STATIPINGS

Novelties. Seals, Badges and Metal Checks
Steel, Brassand Rubber Stamps

0. C. SCHULZ
122 to 124 Clark Street Chicago, III.

EVENING STAR ELECTRIC FLASH LIGHTS

Mass,

We make a full line of Electrical Novelties and

Dry Butteries. Also General Selling Agents for

Wiliiams Spark Coils. Send tor Catalog and Prices.
ELECTRIC CONTRACT CO.,

53 Maiden Lane, N. Y. 154 Lake St.. Chicago.

$600

NEW STEAM
MODEL

Write for cata-
ogue.

We can tell you

all about'them.

High grade, best

of materials.

///ﬁ€
> "%
I\

ROCHESTER CARRIAGE MOTAOAR CO.,

55 South Avenue, Rochester, N. Y,

SAVIN ICE PAD

(Trade Mark)

An ice saver and a

. \\\ NS mﬂon%y inaktery”'ul(lm“;‘
a thou
& ﬂ ~ - ’ﬂ ) \ \ + Heduces ice bill
1 up}ﬂ\l\\“q“ \ x 15 to 33 per cent.
e 23 Ask us whv .
\),@f; = Our bookler “No. 167

i8 the answer.

All first-class hard-
ware and department
stores sell the Pad.

SAVIN ICE PAD COMPANY
1023 Filbert St., Philadelphia, Pa.

Do you keep hens?

If so, you want to feed properly and give them
the best of care.

A descriptive catalogne on proper foods
and care of fowls mailed free.

GEO. L. XHARDING

Manufacturer of Poultry Foods and Remedies
Box K, Binghamton, N. Y.

—————= A WISCONSIN MAN
- has devised a neat
% little Steel Spring,
whichs t in the shoe
‘ heels, makes standing
et X and walking on floors
and pavements delightfully easy. Trial pair by
mail, postpaid, only 35 cents. Address

DR. G. E. SWAN, BEAVER DAM, WIS.

LEARN RUBBER STAMP MAK'

Outfit. Full Instructions. Profitable Business. Write for
Catalog No. 29. R. H. Smith Mfg. Co., Springfleld, Mass.

NG
Complete

IMARINE GASO

Our Engines are the most
simplest, easiest to run,
tion in our Catalogue.

H. C. DoMAN, Proprietor

and Complete Launches

Write for it to-day...
Ghe UNION IRON

LINE ENGINES

economical, most durable,
Full and detailed informa-

WORKS
Oshkosh, Wis,

© 1903 SCIENTIFIC AMERICAN, INC.

Veeder Ratchet an Rotary Counters
L

For voting machines, neostyles,
telephones, nickel in slot machines
and automatic machinery generally
to register the number of pieces or
quantity of material produced—for &
any purpose requiring a small, light
and accurate counter.

CATALOGUE FREE :
THE VEEDER MFGC. CO.
HARTFORD, CONN.
Makers of Cyclometers, Odometers,
Tachometers and Fine Castings.

Price, 1.00

French Aute Parts

T.iargest line of Lamps, Horns, Goggles, Pumps, Spark
Plugs, etc., ever imported to America. Lower priceg
than inferior goods are selling for.

Send for complete catalogue—165 articles.

EMIL CROSSMAN
335 Broadway, New York

(Dept. S)

Eisenhuth New fouring Car

The only manufacturers equipping
their automobiles with a compound
hydro-carbon engine which is prac-
tically noiseless. Control of our
machines is simple and absolute.
What we have of -Autos of any type
and for any purpose to offer will
interest and should be investigated
by purchasers.

EISENHUTH HORSELESS VEHICLE CO.
MippLETOWN, CONN.
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& @Dﬁ economy wrought

by a modern account-

ing system
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Frankel and Wogrinz confirm the state-
ment of Hermbstdaet that the aroma of
tobacco is due to a volatile basic sub-
stance distinct from nicotine and from
the alkaloids isolated frcm tobacco by
Pictet and Rotschy. This was named
nicotianine by Hermbstdaet. It has been
isolated from the milky aqueous distillate
of tobacco leaves as the picrate of the
base; this salt occurs in briliiant, silky,
yellow needles, melting at 214 deg. C.,
which are sparingly soluble in water and
in alcohol. According to Frankel and
Wogrinz the aroma of tobacco is due to
this base.

C. Hartwich and W. Uhlmann have in-
vestigated the formation of oil in the
olive fruit. They find that it is present
at a very early stage in the development,
and increases in quantity until a maxi-
mum is reached in the month of January.
The oil is not secreted in special oil cells,
but occurs as drops in the protoplasm. It
has been stated that the oil is derived
from mannite, but this sugar has not
been fcund to be present in the olive. It
contains, however, a large quantity of
glucose, which decreases in amount as
the oil is formed. Glucose, therefore,
and not mannite is considered to be the
source of the olein.

Some interesting arch®ological dis-
coveries have been made in the course of
some excavations upon the site of St.
Augustine’s Abbey at Canterbury, Eng-
land. A portion of the crypt extending
westward from the three apsidal chapels
has been uncovered. The south wall
is in a state of remarkable preservation
above the spring of the arches, and has
the remains of some fourteenth-century
windows. On the inner side of the ambu-
latory are the foundations and rubble of
five massive pillars, additional to and in
continuance of those discovered last year.
Near one of these pillars was found the
leaden coffin and coffin plate of Abbot Ul-
ric I. (985-1006 A. D.), and further west-
ward the body of another abbot, wrap-
ped in silk vestments, much decayed.
Pieces of copper gilt clasps were also dis-
covered. A considerable part of the floor-
ing, with colored and patterned tiles, is
still existing, and there have been un-
earthed enormous quantities of worked
ashlar, carved marble fragments, gilded
pinnacles, and figureheads.

Mount Ararat, on which eight moun-i
taineers recently had a narrow escape!
from death, attracted the attention of ex-
plorers at an early date. Sir John Man-
deville estimated that it was seven miles
high. Tournefort, the French botanist,
attempted the ascent early in the eight-
eenth century, failed, and described the
mountain as ‘“‘cne of the most dismal and
disagreeable sights on the face of the
earth.” A little" later a Persian Shah
offered a large reward to any one who
succeeded in climbing to the summit.
Ultimately, the first ascent was accomp-
lished by a climber who gave his name
to the Parrot Spitze of Monte Rosa. The
second ascent was made by one Spassky
Aftonomof, in 1834, and the third by
Herr Abich, in 1845. The first English
ascent was made by Mr. Bryce in 1876,
and since that date ascents have been tol-
erably frequent.

It has been observed that in the case
of certain Rubiacea, notably Pavetta in-
dica and other species, nodules or hard-
warts often arise on the leaves. Inside
there is no apparent cause for the hard-
ness, since the cells are of the nature of
spongy parenchyma. Dr. Zimmermann
has examined these swellings and finds
that the hypertrophy is due to bacteria,
which swarm and fill up the intercellular
spaces. How the bacteria get into the
leaf has not been established. But Dr.
Zimmermann observed that there is a
sinking in of the epidermis in the center
of each callosity, which represents the
remains of a stoma that was functional
in an early stage of the leaf. He there-
gre put forward the hypothesis that the
bacteria enter directly into the leaf
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New Standard “Autogas”
Battery sets for Automabiles,
Autocyvcles and Launches.

Reliable, highly endorsed.

NEW STANDARD f Long Life. Standard U. S
_AUTOGAS’ Naval Ratteries. Regular 8-
cell set, oak case, $5.00. We
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Automobile Lighters.
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Engines

We manufacture Marine Engines in sizes from 3 horse
power upwards, from one to four cylinders.

Our engines are of the Four Cycle type, thistypeof
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GRAHAM ROADSTERS

ELECTRIC or GASOLINE

Complete with Lamps and Mud Guards.

‘Wheel Steering, if preferred, same price.
Stanhope Top (detachable) extra, = = %30
Interchangeable Rattan Seat, extra, - 25
TONNEAU ATTACHMENT.—jindsome

door ; comfortable seats ; elegantly upholstered

" shape; wide
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ELECTRIC.—Cut shows our Electric Vehicle—noise-
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of the battery. We will furnish Double Battery, giving
90 to 100 unles on each charge, for $150 additional.
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motor; fitted with appliances found on high priced
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BEST VALUE ON THE MARKET

Get Catalogue before ordering your Vehicle.
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\ Automobile News,

Although there are no radical changes
in electric automobiles or storage bat-
Iteries this year, various new models have
‘been brought out by the manufacturers.
| In runabouts, there are the 1,000-pound
rmachine of the E. V. Company, with bat-
‘tery and motor suspended beneath the
body, thus furnishing an empty box be-
hind for carrying articles; and the wheel-
steering runabout of the National Motor
§Vehicle Company, built somewhat in im-
Sitaticn of the gasoline runabouts, with a
i bonnet-like box in front.

New models of larger electric automo-
biles are the E. V. Company’s inside-oper-
ated coupé, intended for the use of physi-
cians in stormy weather; the hansom
with underslung battery; and the elec-
tric truck, of the same company. All
kinds of electric private carriages, trucks,
and delivery wagons are built by the
Vehicle Equipment Company, of Brook-
lyn. The company has a large station
in New York especially for storing and
caring for its electric vehicles. This
type of automobile is holding its own,
and seems destined to do, in a large meas-
ure, the work now performed by horses.

The latest practice in steam automo-
biles—a practice inaugurated by the Stan-
ley Brothers, the original inventors of
the light steam machine in America—is
the hanging of the engine horizontally
on the running gear so that it drives the
differential on the rear axle through a
spur gear and pinion. This arrangement
is similar to that employed on most elec-
tric carriages, and it has the advantage
of simplicity, while doing away with the
chain drive. The Geneva Company have
adcpted it, while the White Company,
also, are using a direct drive, but through
a longitudinal, universally-jointed shaft
and bevel gears, the motor being in front,
under a bonnet.

The Locomobile, Prescott, and Toledo
steam machines are still of the standard
runabout type, with a tubular running
gear, and preferably wood or steel wheels.
The first-named has wheel-steering and a
sloping box front, besides many improve-
ments, such as the engine inclosed and
running in oil on roller bearings, a ratchet
device that permits of easily tightening
the packing of the valve stems and piston
rods, and the automatic turning on of
the main cylinder oiler when the throttle
is opened. The Prescott still retains the
box front with let-down seat, the front
seat being lower than the rear one, and
its footboard being provided with a dash.
Hub brakes are fitted to the rear wheels
of this car, the rear axle of which has
roller bearings. The reverse is obtained
by a pedal. The engine is encased and
runs in oil. Three water pumps and two
air pumps are fitted to the machine. Two
of the water pumps are auxiliary steam
and hand-operated ones, as are the air
pumps also. Thus it will be seen that em-
ergencies are well provided for. The To-
ledo car has a bonnet in front, concealing
the water tank, which, together with an
inclined box on the rear and a condenser
in front, gives it the general appearance
of a gasoline machine. The smoke pipe
projects from each side panel of the seat.
The link throw of the engine can be varied
by a side lever. The engine can be re-
versed by moving the throttle lever back-
ward. The exhaust steam passes first
through an oil separator and is then con-
densed, a vacuum pump driven from the
engine cross-head circulating the condens-
ed water.

The gasoline automobiles for 1903 are
more numerous than ever before. One
of the latest models of a thoroughly well
constructed closed car is the Limousine,
recently brought out by the Packard Com-
pany. In this car the usual single-cylin-
der, horizontal motor is -abandoned for
a 25 horse power four-cylinder vertical
one, placed under a bonnet in front. A
ball governor that controls the lift of the
inlet valves and varies the time of the
spark is used, but can be thrown out of
action when desired. The regular slid-
ing transmission gear, operated on the
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selective system, is used, and this is con-
nected to the rear axle by a longitudinal
shaft, with bevel gear drive. A pump
feeds oil under pressure to the engine
cylinders and bearings, and grease to the
bearings of the transmission. The wheel
base of this car is 7 feet, 10 inches, and
it has 36-inch wheels, shod with 4-inch
tires. The chassis is intended regularly
for a tonneau body, but any suitable body
can be mounted on it.

The Stevens-Duryea gasoline car is a
powerful runabout equipped with an 8
horse power opposed-cylinder motor and
three-speed gear. The transmis:ycn is
of the individual clutch type, with gears
always in mesh. The moctor has a fly-
wheel of large diameter, and it is started
by a crank from the seat. A throttle
button on the end of the gear-changing
lever acts on the inlet valves, while a
single carbureter supplies both cylinders.

A medium weight machine that has
met with considerable success during the
past year is the Autocar 10 horse power
tonneau. The same dcuble opposed-cyl-
inder motor that was used on the original
Autocar runabout is found on the ton-
neau machine; but the motor has been
improved in construction and is now
placed transversely on the chassis, under
a bonnet in front. A three-speed sliding-
gear transmission, with direct bevel-gear
drive at the rear axle, is employed. The
new car is fitted with wheel steering, and
has many of the refinements found on all
first-class machines.

One of the neatest light machines plac-
ed on the market this season is the Cov-
ert 650-pound runabout. This little car
is built strong enough for touring pur-
poses on ordinary American roads. A
reachless running gear is employed, a 5
horse power moctor with air-cooled cylin-
der and water-cooled head being mounted
on the chassis in front under a bonnet. A
two-speed sliding gear is inclosed in part
of the differential casing. The flywheel
clutch is thrown out and the brake ap-
plied by the progressive movement of a
single pedal. An emergency brake on
the differential is also provided.

The rapid increase of automobiles in
this country has caused the establishment
of numerous storage and repair stations.
One of the largest and best equipped sta-
tions of this kind is the one run by
Banker Brothers, in Philadelphia. It is
one of three conducted by this firm in
New York, Pittsburg, and the Quaker
City respectively. A three-story brick
building is used for the purpose. The
ground floor has ladies’ and gentlemen’s
waiting rooms, with separate entrances; a
room for the chauffeurs; an office and
salesroom; and a dynamo and engine
rocom; besides the regular storage room
for vehicles, in which is a washstand
and three pits with stairs leading into
them, from which the vehicles can be
examined from Dbeneath. Scales for
weighing the cars are also provided. On
the second floor there is a well-lighted re-
pair shop with a complete equipment of
bench and machine tools. A stock rcom
adjoining it contains spare parts ¢f many
American-made machines and a few for-
eign-built ones. A large storage room
for electric carriages, fitted with fifteen
charging rheostats and a battery repair
room, is also situated on the second floor.
The third floor is used for storage pur-
poses merely, and will accommodate 150
machines. An electric elevator capable
of lifting two tons connects the three
floors. This, as well as the machine tools,
is run by electricity generated on the
premises by a 26 horse power gas engine.
A separate 9 horse power engine is used
at night, when the building is brilliantly
illuminated with incandescent and arc
lights.
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INDEX OF INVENTIONS

For which Letters Patent of the
United States were lssued
for the Week Ending
March 31, 1903,
AND EACH BEARING THAT DATE.
(See note at end of list about C(JpleS ot these putemsj

Audu.md mLtd]llL oxids, producing sulfuric,

S. Blackmore.......ooooiiiiiiiae, 724,251
Air, apparatus for simultancously supply-

ing heated and refr ted, J. & W.

TBHTT] Aaon66a0000000haa000000606000060 724,145

Alarm and annunciator, R. J. Dodd 723,845
Alloy, J. Stevenson, Jr............ 724,141
Alloys, making, J. Stevenson, Jr. ool 724,142
Animal shackle, T. LK. Jones..... .. 724,015
Arch supporter, O. Booth g o 724,158
Aural instrument, R. M. Shaffer. 30 72& 929
Automobile vvhlcll- . Lemp..... 724,1)21
Awl, sewing, M. R Botkin.......oooviinnns 723,981
Bag. See Coal bag.
Baling machine, hay, I W. Williams.... 724,360
Baling press, Trabue & Iurcell.. 724,063
Baling press tension band, L. T . 724,062
Basket, fruit, S. J. Dunkley . 724,170
BdSl\(‘lb ete., fastening for, A. R ct 724,245
Battery plates, pwduung atomge W. Gar-

AiNer it i i e e 724,387
Bearing, antifriction thrust, W. R. Cun-

ningham 724,265
Bearing, roller, R. L. Ellery ceeees 724,090
Bearing, submerged gudgeon, L avis.. 724,086
Bedstead corner joint, G. Brand........ 724,159
Bell, door, C. B. Pace......oovviiiinann. 72:3,908
Belt, collar, ete., lady’'s, L. 0. Whittlesey 723,961
Belt, machinery, G. E. DPreston.......... 725,917
Belt shipper, O. L. Owen....... 724,123
Bicycle, D. M. Small..... 723,934
Binder, J. O. Deckert... 724,168
Binder frame, J. O. Deckert..... .. 124,166
Binder, temporary, H. H. Willson........ 72.3 963
Binding machine, pamphlet, J. W. Butter-

O I S S e Geaan0660600600800060000000 723,825
Bleaching pl L.

E. Lander....... 724,191
Blowpipe burner, H. Bu 5 . 724,257
Boiler setting, steam, ‘E. t,llysux o . 723,860
Boiling apparatus, water, R. C. ba,)ux 724,049
Bookkeeping, J. Macnamara . 724,306
Boring machine, R. W. Lyle... 72.{,891
Bottle cleansing machine, Koehler % Lin(le 723,881
Bottle destroying stopper, . Birchbauer.. 723,812
Bottle washer, H. S. Brewington........ 723,818
Bottle with spherical or ball valve stopper,

W. Woodward.............oovue. 724,405
Blltt](‘b, jars, etc., closure for, A. L. Weis-

senthanner 724,147
Box fastener, W. Baker, Sr.............. 724,242
Box fastencer, J. \I Sum ............. 724,543
Branding machine, II. Goehring.......... 724,177
Brick, G. Hering.......... ... oo i, 724:88
Brush machine, E. . Abbey

724, 251 724,232, 724,371
Bucket or pail, collapsible, E. C. Brown.. 724,255
Buggy step, E. Besse..... 724,155
Burial case for caskets, out ulv

& MyersS. ..ot iiiiiiiinnerarennnnranns 723,902
Burial casket handle, Davoran & Warther 723,993
Butter cutter, . M. Scanlan.............. 724,050
Button pad, J. A, Stuart.................. 724,403
Cabinet and examining or operating table,

combined, G. II. Prindle.............. 724,125
Cabinet, kitchen, A. K. Wilson. cee. 723,964
Cabinet, sheet metal, 0 Stollberg........ 723,940
(‘abinet, sheet metal carton, C. Stollberg.. 723,941
(‘alculating machine, D. J. T. Hiett...... 724,007
(amera, photographic, G. N. Collit g
(‘fan capping machine, . L. Baker.... B

machine, T. W. Sloane

Tobias

(‘unv cutting
Cap, . S

Car coupling, T. I. 724,087
Car coupling and train plpe coupling com-

bined, D. T. Granbery................ 724,004
Car, dmnp, J. B. Rhodes. .. 723,921
Car, dumping, J. B. Rhodes . 723,920
Car fender safety device, tro 5

Powell ... . 723,916
Car replacer, T. Maroney. . 724,194
Car replacer, J. I Fowle . 724, 277
Cars, switch turner for ,

f. W. Heatley...........oooiiiiinn.. 723,867
Carpet stretcher, J. A. Sandy . 723,924
Carpet sweeper, C King.................. 724,111
Carrier.  See (dltlul,f:p ca
Cartridge carrier, Krough & IIogan...... 724,190
Cartridge packet, ¢ II. A. . L. Ross.... 724,127
Cartridge recapper, J. B. Crepeau...... 72:3,838
Cash register, I C. Osborn........ 723,906
Cash register, J. P. Cleal.. .. 724,378
Cash register, P. Lalor............ . 724,409
Casting cylinders, Walder & Schaffer...... 724,.5.1.5
Catch  for instrument cases, ete., H 5

LT S P P 724,164
Cattle guard, I. . 723,833
Cellulose  films or 5

and A. Lehner. 724,020

Centerboard, A. D.
Centering support,

. 724,217
(-\tvlmlbl( e 724,146

i
dn\mg

Centrifugal separators, mechanism

for spindles of, M. L. Hoyt.......... 724,103
Chain, drive, . W. Schir a5 24,400
Checkrein fastener, G. C. Wylal 724,070
Cheese cutter and slice discharger, .

T 660000000 0000000008606000300080 724,334
Cherry stoner, J. G. .. 724,241
Churn, M. Murphy . 723,900
Churn, C. J. Edney............ . 724,269
Churn, double dasher, . 724,225
Churn, rotary, J. T. \[dlbh 724,308
Cigar wrapper cutting mechanisim,

berg . 723,947
Cigars, mznmf‘x(tuw of, B. Wertheimer. ... 724,148
Clip for attaching ymds to ropes or rods, H.

W. Metealfe ....... . 724,310
(loset seat, J. Ilansen 724,181
(loset seat catch, F. M. Alexa 5 . 723,973
Clothes draining device, C. Shefferd.. 724,131
Clothes drying apparatus, coentrifugal, 5

| BT SR 6060000006 008088008000aB0000 724,250
Coach windows, ete., antirattling cushion

for, I M. Mulford 724,199
Coal bag, canvas, Morris & Staple 724,316
Coating metal with silver, composition for,

B. D. Kendall......... 600 w0 s o s 724,108
Coating with metal, . L. Munroe........ 724,317
Coin controlled machine, I&. de Kleist.... 723,878
Coin controlled machine, B. Holz, Jr.. 724,184
Coin  wrapper, C A Ierr....... ... 723,871
Coke oven, G. F. Myers........ ..., 724,032
Coke oven watering apparatus, . B. Stauft 724,350
Collar fastener, W. M. Shewry.......... 724,342
Collar, horse, P. Olson...... 723,904
Combing machine, J. W. 724,119
Composition of matter, 8. Richman. . 724,043
Condenser, jet, L. R. Alberger............ 723,972
Controlling mechanism, A. P S, \Idu]umtvu 724,307
Conveyer, A. M. \(l\llll 723,971
Conveyer, reciprocating, . 724,054
Copper from ores, sep )]

APSAALC  sii s i sies v s s Sieieis suae seue e 723,949
Copper leaching, G. II. Waterbu 24,414

Cordage machine, W. IL Avis. 5 5 806
Core cutting machine, . R. \lmth 723, 950
Cores, machine or appliance for

Jones & Wright. ... . ... o oL, 724,105
Corn husker and shredder, G. W. Tice...... 723,944
Corset, S Meyer... ..., .. 723,893
Cotton chopper, T. M. Short.............. 723,931
Cream separator and churn, combined, W.

FOerguson oo 723,851

Cremating putrescible waste material
paratus for, W. M. Wheildon

a p»

Crutceh, tubular metal, .J. Conn 5

Cultivator, A. A. Thogersen. . T24, 2“()

Current le;.n].ltnl, alternating, TA 724,073

Cut out, 0. B. Willinms 72-4.361

Cutting device, IL Del 723,841

Damper mechanism, time, E. ’s & G. B
WALKOE .ottt e e sosaeaseatsasasss

Dental flask, J. H. AZan .

Dental handpiece, W. Homann

Dental mold, W. Streetman....... .. 720

Dictionary, Thesaurus, J. W. Buel...... 25‘#"!

Die.  See Wire drawing. die.

Die stock, J. J. Mullany....... ... covuens 724,200

(Continued on page 288.)
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empovee PERPETUAL

RO PENCILS

BoY > SAVE TIME ~

ALWAYS SHARP

For the Capltalist—Breaking
yint of an ordinary pencil means
ng the train of thought in mak-

petual—Press the top and get a new,

sharp point.  Cannot break in the

Pocket.

For the Expert—Annoy

eveated, and time |

tiguring it the ;s

quires sharpening . Press the top

and_jmmediately a new, sharp point is
ilable.  Hard leads are supplied for 2

s use.

For the Stenographer—Pencil X
sharpening is probably a slow and pain- €
ful proc No need of interrupting e
dictation for this purpose. A new, =
sharp point in a ftlash by pressing &
the top, )

For the Office Boy—How many &y

at office or school can sharpen a

without needless waste? No

sharpening here—just press the top.
Holds the poir

Plentiful, refill

N
o ndelinte, Fed i brom the top. £
solutely guaranteed one year. [If not
at dealers, Pencit and 33 retills postpaid
on receipt of 2c,

AMERICAN LEAD PENCIL CO.,

493 Broadway, New York.
21 Farringdon Avenue, London, K. C.

Agents coining my ¥,

Proposition A3 on request.

“Points Worth Knowing’ about pencils and things
sent FREE.  Ask for Edition (.

Cramer’s New

BANNER X PLATES

Represent the latest improvement
in the manufacture of

PHOTO DRY PLATES

They EXCEL in

R APIDITY, UNIFORMITY AND
EASE OF MANIPULATION

Ask your dealer for the new plate. If you

have, any difficulty in procuring it
please let us know, and we will
see that you are supplied.

Manufactured by

G. Cramer

Dry Plate Company

ST. LOUIS, MO.

OFFICES IN
NEW YORK:
32 East 10th Street
CHICAGO: SAN FRANCISCO:

Room 121! Masonic Temple Room 38, 819 Market St.

Webster’s lntérnationél—
The Best Practical
Working Dictionary

Contains the Latest Information

on Scientific Subjects
The New Edition 25,000 new words. New
plates. 2364 quarto pages. 5000 illustrations.

LET US SEND YOU FREE
“A Test in Pronunciation” which affords a
pleasaut and instructive evening’s entertaimnent.

_Tllustrated pamphlet also free.

G. & O, Merriam Co., Pub., Springfield, Mass.

FAY & BOWEN

Launches

Motors &

Operated by

GasolineVapor
Motors 1/2to26HP

THE FAY & BOWEN MARINE MOTOR

is a revelation to those who have used others. Reliable, safe,
durable and easy to operate. Remarkable speed control.
Best of all, it starts when you start it.  No han ile or crank is
used. Our patented s absolutely nnique and always
i |f|\d Jostiive B ation. 1t i really the enly verfect

actory igniter.

otors complete from 1% to 25 h. p. ready for installation,
We also build handsome launches with motors installed and
ready to UL SEND FOR CATALOG

FAY & BOWEN, 35 Mill St,, Auburn, N. Y,

| Dish washing tray,

splay  rack,

Dividers, J. (. Ldg
Door check and o
Door closer and check,
Door hanger, M. C.

Door sprmg, J.

Doors, rotary iy
screen, S, G,
Dough making and mixing machine,
& Co L Corby . it iiiiiiiiennnens
. 124,272

Draft device, 'I.
Draft equalizer
Draw bar att

Dress shield, .

s

Dresser, J. L. Larsen

Dye and makil
1igg  beater,

Liectrie accumulater plates,
H. Hunte..... 50
Electric circuit breaker
klectrie  conductor
#0500 0600000003006000005000060008000
Blectric ecwrent controller,

Electrie  furnace,

Electric generator

pening

Electrie light pole atta
Klectric machines, pole shoe for dynamo, A.

Churchward
Electrie switch,

Llecetrodes, manufacture of, J. .J.
Llectrolytic deposition,
ter for, K. D.
Elevator door, Ii.
Llevator gate operating
W. Fogal...........

Elliptical spring,

Lna gate, aumping,
| Ind gate rod, J.

Engine or motor,

Linvelop, postal, A. M. Pelletreau
Evaporator, L IR.

Expansion bolt,

Ixplosive  engine,

Exterminator, I

Lyeglass nose guard,
Irair stitch machme,
IFall rope carrier,
ran, C A, ck..

IFare registering

IFaucet, registering,

IFeed cutter, A

IFeed or water pan,
Feed water heater,
I“erruling hose and product thercof, G.

Schrader

File, index card,

ile, paper, L.

I'illing apparatus,
wrm attachment,
m Imagazine,

Irir
I'ir
IMire escape, L.

Ilire escape ladder,
I'ishing gear link,

Fishing reel, L.

Flasher and circuit therefor,

C. Horstmann
¢ Dental flask.
or, A. P.
Iluid mixing apparatus,

Flask. S
I'luid ag

IFolding box, L.

Forceps, hemostatic,
Fortune telling attachment,
I‘ruit wrapper and making same, E. Davenes
Fuel, artificial, W.

FFurnace feeding

Ifusible pattern,
Gaiter, congress,
Game apparatus,
Game apparatus,
Game apparatus,
Garment, G.

Garment fastener,
Garment fastener,

Garment hanger,

Gas and tar separator,
(xas, apparatus for producing motive pow

from liquid,

Gas cooler, . AL

Gas engine, Al

Gas engine, compound, J. Babled.
Gas generating system,
Gas  generator, acetylenc,

173

Gias producer, C.

Gas producing plant,
Gate, J. Y. McKinney.
Gear, compensating,
.Gear, variable speed,

aring, variable speed,
articles, manufactur
J. Greemwood

Glazing system,

Golf ball, A. R. Spear
Governor, hydrocarbon engine,
Grain binder, J. W

n cradle, H.

dislodger,

G
1in, treating, Caldwell & Barr
Grinding or amalgamating mill muller,
I Knotts ...............
Groceery bin, A. Monahan.

Ground roller, Iv.

Gun  brake, fluid,

Guy clamp, T.

Gun recoil appara
Gun  stock, cushioned,
Ilair drying apparatus,
Halter, D. 0. Iosgate
Hammer, blacksmith’s forging,
Harvester and husker,
Harvester, bean, W.
Iarvester, cotton,
IHarvester, cotton,
Ilat blocking machine,
Hat body forming machine,
IHat fastener, A. Ileeger
Iat or cap shaping block,
Hay shock ventilator and safety stack bot-
tom, White & Miller

Wynell
Heel nail, I1.

Hoe, garden, I

ook, See Snap hook.
Hoirseshoe, Octigan
ITorseshoe pad, J. M. Lord
I1lose coupling, E.
Ilose coupling, G.
Hot air pipe, A.

ot air pipes,
S. Rogers

Tlot water bag, J. 5
ITydrocarbon burner,

Hydrocarbon burner,
station preventive,
tation preventive and method of manu-

Tne
Inen

facture, A.
Indicator wheel,

Induction apparatus,
Injector pipes, ete.,
Gary...
Inscet trap, S. R.
Evans....

for, C. I

Insole, R.
Insulated strain,

Insulating bodies,

Biehn

Insulator, R. H. Polk
Invalid lifter and conveyer,

Jar cap tool, T,
Jar closure, W.

I
Jar holder, fruit,
Joint support, R.

Journal bearing,

(Continued on page 289.)

nment,

composition ot mat-

L 724,385

Babbit & Rumpel.

Gas  generator, acetylene,
Gi lighter, automatic,
Gas pressure in burners, apparatus for regu-

lating the, M.

Glass bottles, machine for making, L.
Glass  bottles, machine

. V. Simpson
(ilass, making sheet, H. G. Slingluff

hoots or

Briggs
Ilinge, spring, W.
Hinge washer, antifriction,
ITitching device, horse,
Ilobby horse and merry go round, T. Sulikx

Scherer..............

nberg c.
producing electric,

724,252 |

723,88
724,088

. T24,325 |
723,808 |

23,922

L T24152
. 724,052

724,162
124,047

L7272
L 724112

724,300
724,078
724,246

. 724,012

124,228
723,892
723,817
124,069

. 724,144

723,886
723,989
723,866
T24,287
724,107
723,813

724,413

D 724,129

24173
724,237

Lu2a3dl
L T24327
. T23,864
LLT2868
123925
L T24362
. 724,208
724,102

724,392
724,266
724,214

724,377
724,243
724,188

L 723,807
L 724,223
L T24,244
724011
L T23,969
L 724,211
. 724,118

124,030
724,278

o724031
L T28,844
LLT24,239
. 124,357

724,281
724,374
724,027

724,035
723,897
725,814

L. 723,901
. 724,393

724,312

. 724,202

724,179
724,388

L T24,182

723,880
724,258

| 724,019
724,020

724,294

. 724,276
. 723,962

723,985

. 723,997

724,404
724,954
723,853
724,227

724,356

723,991
724,095

| 724,150

723819
724,039
724117
724,340
724,218
723,950

724,122

724,248
724,094

724,115
723,836

723,858

.. 723,996
.. 724,174
. 724,361

| 724,079

724,329
721,847
724,399

L 724,256
| 7230080
. 724,349

723,839
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are absolutely essential to

and education
young men who wish to

A more advantageous offer has

never been made than is now pre-
sented by the AMERICAN SCHOOIL
MAIN BUILDING, ARMOUR

INSTITUTE OF TECHNOLOGY OI“ CORI{ESPONDENCE, formerly Of
Boston, Mass., in giving instruction under the direction
of members of the Faculty of ARMOUR INSTITUTE

OF TECHNOLOGY.

MACHINE SHOP, ARMOUR
INSTITUTE OF TECHNOLOGY.

Electrical, Mechanical, Stationary, Civil, Locomotive,
Marine, and Sanitary Engineering ; Architecture, Navi-
Mechanical and Perspective
Drawing, Sheet Metal Work, Telegraphy, Telephony,
Textile Manufacturing, also 40 short special Engineer-
ing Courses.

Refrigeration,

In addition to their regular instruction papers students
in full Engincering courscs arc furnished a Technical
Reference Library (in ten volunies) as a liclp tn their studies.

AMERICAN SCHOOL of CORRESPONDENCE

Armour Institute of Technology
CHICAGO, ILL.
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Representing American Manufacturers
throughout the World

Ocean Freight, Insurance and Clearances attended to.

We can sell your goods abroad 2 2
HOFFHEIMER & CO.

Royal Insurance Building
Chicago, U. =. A.

We keep you posted as to the foreign demand for your preduct

Durand Mfg. Co.

Eastern Widewaters (Culver Rd.),
ROCHESTER. N. Y

High-grade canoes and skitls our
8pecialty. All canoes have brass
strips between joints, making them
watertight. We alse build launches
t0 be operated by gaseline. steam
andfoot power. sailboats, etc. Write
us before placing your order: it will
pay you to do so.

The Toquet Launch & Motor Co.

SAUGATUCK, CONN,, U. S. A,

ROTARY ENGINES.—ARTICLES ON
this type of engine, giving many details and illustra
i are contained in SUPPLEMENT Nos. 1138,
1186, 1193 and 1309. Price 10 cents each. For
sale by Munn & Co. and all newsdealers.

Marine Motors with Reverse Gear
Fast and Handsome Launches

Send 4c. in stamps for Catalog B
FLY PAPERS. — FORMULAS FOR

Sticky Fly Papers are contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT Nos. 1057 and 13224.
contains several recipes.
this office, and from all newsdealers.

Price 10 cents each, from

MARINE Gaso'eneMOTORS

Experts for years have ranked our em%ne with the high-
estgrade, and 1t is now being copied

We always endeavor to be on top, and for 1903 offer an
engine built from Brand New Patterns, with new and
original features—just what other engines will have
five years hence.

1f you want to be in the lead send for catalog fullq describ-

ing all parts, and then buy a “Rochester.’
ROCHESTER GAS ENGINE CO.,
693 Driving Park Ave., ROCHESTER, N. Y., U.8. A

y other builders.

AN AUTOMOBILE FOR FAMILY USE,

50 and $1400
E. R. THOMAS MOTOR CO.,

1206 Niagara Street, Buffalo, N. Y.

is the one tonneau machine
that can be satisfactorily
operated and cared for
without the employment
of an expert chauffeur.
For Beauty of Outline and
Finish, Quietness of Move-
ment, Ease of Control, and
Freedom from Mechanical
Complications, the THOMAS
is yet to be equaled. Address
for Catalogue,
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Workers

Without Steam Power shonld

ase our Foot and Hand Power

Machinery. Send for Catalogues
A'--Wood-working Machinery,
B—Lathes, etc,

SENECA FALLS MFG. CO.

697 Watcr S, Goneca Falls, N.Y.

OP OUTFITS,

T00L5:#SuepliE

CATALOGUE FREE
/50 CutysRT ST
. CINGINNATI,O)

and Turret lLiathes, Pian-
ers, Shapers, and Drill Presses.
133 W. 24 St., Cincinnati, O.

o “E“VB?\\(‘I\"

It’s a Guarantee of Qualily.
2,000,000

Sold in 12 Years

% EVERY REEL WARRANTED

Booklets mailed free

The Andrew B. Hendryx Co.
New HAVEN, Conn,, U. S, A,

Foot and Power
SHEPARD LATHE CO..

HAVE THE LATEST IMPROVEMENTS
No machine shop can be thoroughly up-to date unless
it has the most
modern per-
fected tools.
F};)r ipstance,

ASHLEY PATENT NIPPLE HOLDERS
hold nipples for cutting either right or left hand threads
They hold the sieeve from turning and take the strain
off both the sleeve and shank thread. Made of best
quality cast steel, carefully fitted. IL.ong or short nip-
ples cut with equal facility. The Ashley Holders are
of light weight and compact form.
WALWORTH MANUFACTURING CO.

128 TO 136 FEDERAL ST., BOSTON, MASS.

H. L. F. TREBERT co. gl
10, 20, 30 h. p. Engines for Auto- 17

s and Launches, wtth trans- ) 2
mission_gear completd, with three aw5
speeds forward and one reverse, of A=z
ch Can be attached =

=g

[

Qur Engine and Gears are same
as the latest French production.

Universal Safety Tread

Made to walk on with perfect safety.

Steel, Stairs,
Brass, Coal
and Holes,
Ma:;nese Car Steps,
Bronze. Ete.

For Elevators or wherever you walk, safety is always
secured by its use.

UNIVERSAL SAFETY TREAD CO , 45 Broadway, NewYork
CONTROL OF FIRE.—VALUABLE PA-

per on fire exting uishment. SCIENTIFIC AMERICAN
SUPPLEMENT 11:34. Price 10 cenis. For sale by
Munn & Co. and ali newsdealers.

BARKER MOTORS
fto8 H. P, $80 to $220

Have more good points, fewer
parts and require less atten-
tion in operation than any
other.

Launches, Valves, Specialties.
C. L. Barker, Norwalk, Ct.

Gasoline Launches
Launches

and Englne and Engines
Tregurtha Water-Tube Boilers

Bargains in Second Hand Launches.
Send six 2-cent stamps for catalogue:

MURRAY & TREGURTHA CO.,
340 \Veit First St.. South Boston, Mass.

ARTESIAN

Wells, Oiland Gas Wells drilled
by contract toany depth from50
to feet. We also manufac-
ture and furnis h everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drillin

Machines for 100 to 1200 feet.
§ Write us stating exactly what
is required and send for illus-
f trated catalogue. Address
PIERTE WELL ENGINEERING AND SUPPLY CO.
136 LIBERTY STREET. NEW YOLK.

THE EUREKA CLIP

I'ne most useful article ever invented
tor the purpose. Indispensable to Law-
yers, [ditors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
‘I'o_be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufaetured by Consolidated Safe.t]y

Pin Co., Box 121, Bloomfield, N.

FOR
GUNSMITHS. TOOL
MAKERS, EXPERI-
MENTAL & REPAIR
WORK, ETC.

From 9-in. to 13-in. swing.
Arranged for Steam or
Foot Power, Velocipede
or Stand-up Treadle.
Send for Catalogue.
k W.F.&JNO.BARNES CO.
Established 1872.
1999 Ruby St., RockForp, IrLL,

66
ON THE LEVEL "’
You see in an instant just “where > your

B work.is out by using the “ Which Wa;

OZA Pocket Level, ~ Size oF a silver dollar, 3%-in.

¥ thick, neatly nickeled, Sample for twenty-

cent stam 17 Caliper catalog free.
E. ¢. SMIT l. CoutMpia, Pa, U,S, A,
{# Liberal Inducements to Agents.

Junction box, R. 8. Donaldson............ 724,383
Kite frame, metal, J. IL. Stein . 724,402
Knitted underwear, union, J. l'unmngton 723,912
Knob rose, H. G. \ulnht .............. L. 723,051
Lace fastener, shoe, J. ]Iunnvew\ 724,389
Lamp, alternating current are, T. I Addm&. 724,072
Lamp, electric are, 'T. L. A(les .......... 724,071
Lamp, electric are, J. J. Wood....724,229, 724,366
Lamp for railway cars, signal, R. Black.. 724,156
Lamp fer railway cars, signal, F. W. Dres-

SOl e e 723,169

‘vnx, instrumnent for intubation of the,

F.o B SampsSol.....coeininnnnnnns 724,046
Latch, M. W. Dodge............ 723,846
Laundry device, .J. A. Treat.... 724,221
Lever, gripping, W. II. Carter 723,827
Life preserver, B. Goldstein...... 724,279
Life preserving garments, inflatable air bag

for, H. Kuhlmann...................... 723,883
Lightning arrester, I. M. Shaw..

Liquid fuel burner, J. G. Branch.

A. S(‘hnll
centrifugal,

Liquid raising apparatus,

Liquid separator liner, \Lu bl]

& Hackett y
Lock and escutcheon, W. (Chalmers. 7'23,828
Locomotive, combined steam and com]n .

air, . Hill... . 724,183
Loom, filling replenishing, Northrop

724,120, 724,121
Loom, ftilling replenishing, H. T. Hunnewell 724,292
Loom finger mechanism, Z. I. Chadbourne.. 724,260
Loom picker motion, E. E. Sullivan. . 24,143
Loom rod guide, D. C. Norcross....... 723,903
Loom shuttle weft case, Baker & Kip.... 724,075
Loom thin place detectol mechanism, D. W.

Denny .ooviiii e 724,267
Loom weft cuntl(vllmg mechanism, F. E.

Kip ...t 724,113, 724,114
Looms by the quantity of weft in the shut-

tles, means for controlling, J. H. Klerx 723,879
Lnlnl(dtmg trolléy for wire rope 1{111\\‘13% |

R. Pfuffenbach 724,203
Mail box, A. G. Stinson........ 723,939
Mail bnx, J. H. Forney........ . 724,092
Mail carrier, E. Horst.......... 724,290
Mail crane, R." Minges............. 724,313
Manifold device, D. W. MecGregor 724,320
Munifold sheet, R. J. Copeland. . 723,835
Matceh igniting material, Muir 724,411

Match safe, paper holdm, and cigarette ma-

chine, combined, W. R. Hamper . 723,863
Mattress frame, J. P. Lein......... 724,192
Measuring deviee, Parkinson & 724,036
Meat cutter, H:. G. Voight.:......... 725,952
Mechanical movement, J. Hofmann 724,101
Mixing machine, II. C. Chambers 723,987
Molding apparatus, C. E. Hancock. 724,283

Molten material and distributing the

device for cutting, H. Brooke.......... 723,983
Molten material, receptacle for containing,

1 Breoke . 723,982
Mortise gage, J. A. Bengtson............ 724,077
Motor.  See Spring motor.

Motor controlling mechanism, C. S. Cole.. 724,261
Motor for automobiles, ete, Cole & Baulieu
724,379, 724,380
Motors in dust laden atmospheres, means
for operating, T. A. Edison.
Mowing machine, G. K. Flower
Mufler, exhaust, W. .J. Perkins 724124
Musical instrument accompanist, -
chioli ... .. ... i 724,082

Musical instrument automatic
tachment, T. Brown
Non (-(mdu(ftiug covering, W

723,820
723,970

Nut lock, II. G. Buch L. T23,821
Nut lock, J. 0. E. K .. 723,882
Nut lock, J. T. Pearman . 723,910
Nut lock, (, w (‘1(‘ .. 724,065
Nut lu(k J. .. 724,196
Oar lock, A. \\' . T24,298
Oculist’'s or optician’s t .

Marshutz ......... ... ..ol 724,197
01il, apparatus for

E. R. Edson 723, 84"0

0il burner, R.

0il burner, C. K. Berge......

0il tank attachment, Moller & Salis

Ore concentrator, I, V. Harlow.......... 723,865
Ore  concentrator, centrifugal, P. II. Shue 723,932
Overalls or nelhvr garment, N. Ravich.... 724,204
Package, shipping, J. T. Ferres.......... 724,384
Packing and oacking case, 1 ston rod,

Lewis & Kunzer.......... 724,022
Packing machine, G. R. W \m.m 724,230
Packing, piston rod, G. F. Alle To4.074
Packing, semimetallic, A. L. .723,831
I’ail, dinner, I Frank 723,854
Panchromatic dry plate and making same,

Miethe & Traube............ ... ... ... 724,311
Pantograph, M. Barr .. 723,978
Paper cutting machine, C. »\Mhuld .. 724,130
Pencil sharpener, F. H Llppmuott .. 724,303
Permutation lock, J. Roche. . 724,207
Pew, T. Kervick......oooiveeiiennnnn. 724,189
Photochemical and electrotherapeutical ap-

paratus, A. E. Sterne................. 724,215
Picture exhibitor, coin controlled, .J. C. A

J€CKE cevercncrinriiiinnniennanianee.. 724,126
Pigment and making J. Arm-

bruster ........... et a e v 724,234
Pigments, making, W. J. Armbruster.... 724,230
Pipe clamp, W. L. Partington . 724,037
Pitching apparatus, C. Spangler... 724,348
Plaiting heavy webs, machine for,

Chandler 724,084
Plaiting machine roll, D. L. .. 724,083 ¢
Planing machine, E. Wuhrms .. 723,967
Planter attachment, corn, ¥ . 723,857
Planter, corn, J. V. White..........o... 723,960
Plow and seed planter, combined lister or

breaking, C. T. Sylvester .. 724,35 2

Plow beam attachment, E. Hall.

Plow point, G. N. Moody... 724,315
Plow, reversible, F. Wicgard. 724,415
Poke, animal, G. Gramkow.. 724,003
Portable house, .J. D. Horton...... . 724,408
Potatoes, fruits, ete., apparatus for

ing, BE. Buysse...........ooiiiiiininnn 723,826
Power, apparatus for regulating fluid pres-

sure for the application of, J. F. Ellis 723,995

Power transmitting mechanism, F. Sedivy..
Precious metals, apparatus for extraction of,

724,338

Baxeres de Alzugaray & Mercer...... 724,076
Printing press plate holder, H. A. Maley.. 724,116
Printing press, platen, R. E. and A. I\om-

PO i . 724,106
Projectile, W. Pepperling.. 724,326
Protractor, C. L. Kline 724,018
Pulverizer and harrow, .

ird e 724,375
Pump, H. P. Saunderson.......... 724,048
Pump controller, electric, C. F. 723,842
Pump piston or plunger, 0. P. 723,811
Pump, rotary, K. I. Smith. 94,132
Pyrographic burner, ¥. A. Reichs 724,397
Pvlngl aphy, poker or branding tool t‘m uw

in, H. Freytag............co..co. . . 724,002
Pyrnmutm, J. Whiting............ ... 724,066
Rack. See Display rack.

Rail joint, G. Godsell.................... 723,8G1
i int, .7. J. Manton........... 724,193
crossing signal, N. Perrault. .o 724,395

v rail fastening device, A, Voge 2 724,064

rail joint, F. E. Waterson 724,365

signal, D. M. Snyder.... 724,347
v tie, composite, J. C. Currier. 724,165
tie, metallic, S. S. Wood. 723,965
Railway tie, steel, . F. L. Teel. cee.. 124,412
Ram,; hydraulic, P. W. and E. Il "Foster. . 724,001
Ratan splitting machine, C. W. Gay...... 723,859
Recording device, J. O. Deckert et al. 124,167
Reflector, show case, Taussig & (onne 723,943
Refrigerator, L. R. Blackmore.. 723,979
Refrigerator, J. M. McCool...... 724,319
Rein support, I. M. Priest...... 723,918
Rendering tank, E. R. Edson... 723,850
Reversing mechanism, C. J. Cook... 724,263
Road bed, I. Haws................... . 724,286
Road making and repairing machine, .

& B. O. Rhodes................. .. 724,042
Rolling pin, R. Lowe .. 724,023
RoHing steel or other metal, W. Cooper.. 123,834
Rotary engine, G. J. Scott.. . 724,056
Rotary engine, A. L. Treese....... . 724,222
Rotary engine, .J. Wiechmann L. 724,224
Rotary grate furnace, .J. MacCormack.... 724,025
Rubber fabric for heels, ete., M. A. Ken-

NEAY e e e Se... 723,876
Sack ecleaner, W. B. Schuyler... 724,055
Sash fastener, R. K. Brown......... 724081

(Continued on page 2%0.)
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“BICYCLE HAMMERLESS”
REVOLVER

Impossible to Catch on the pocket and discharge ac-
Although designed
for cyclists, this revolver is equally adapted to all
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handy pocket weapon is desired. It hassmall frame
Sold direct where dealers

DPescription.—32 ¢ '\hhe
HBarrel,  Weight,
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ARMS CO.
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all purposes. We also
sell’ supplies and can
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4 or steam rig. Nee our
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HANDS DIRTY ?

Gre-Solvent instantly dissolves and removes.

muchlne
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rease, paint and ink.
armless.
le)c. and 250., stamps.

Miles chead of
Antiseptic. By mail, prepaid,
sample free tO dealers.
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THE UTILITY CO., 233 Greenwich St., New York.

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Auger,
Kile, Knife and Chisel Handles,
‘Whiflletrees, Yokes, Spokes, Porch
Spindles, Stair Baiusters Table
and Chair Legs and other irregular
work.

8F™ Send for Circular A.

The Ober Mfg. Co., 10 Bell St., Chagrln Falls, 0., U.S.A.

PRLMER

MARINE and STATIONARY

MOTORS

2 and 4 CYCLE
are no experiment, as they
are in successtul operation
in all parts of the world.

Launches in stock.
Send for Catalogue.

PALMER BROS
‘os Cob. Conn.
New York Office, 136 Liberty St.

ELECTRIC SEWING MACHINE MO-
tor. -"I'he instructions and numerous illustrations of de-
tails contained in this article will enable any mechanic
of averacge ability to build an efficient motor that will

operate a sewing machine.
this machine should not exceed five dollars.
TIFIC AMERICAN SUPPLEMENT. No. 12

The cost of materials for
See SCIEN-
10. Price 10

cents by mail, from this office and from all newsdealers.

96 LAKE STREET,

A UNIVERSAL
POCKET MEASURE

The only practical all around measure
*ver made.
as easil
a rule
brain and money saver.
curate,
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dealers send %o us direct.

Measures curves of all kinds

as straight work. Simpler than
or it i8 a revolving rule. A time,
Absolutely ac-
Measures any distance. Can be
Any one can use it.
If not at your
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STECKENREITER MFG. CO.,
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The Jones
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For Automobiles
Indicates the exact rate of
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ade for any type of auto-
mobi.e. Guaranteed accu-
rate. Prices,
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Catalogue on request.
The JONES SPEEDOMETER
127 W. 32d St., New York

Scientific American

1876—1902

15,000 Valuable Papers

JUST PUBLISHED.

LARGE edition of this new cata-
logue now ready for distribution.

Thousands of new
listed in it, bringing it up to date.
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papers are
Sixty

pages. Copies will be

mailed free to any address in the world

on receipt of request.

All Supplements
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WHY GO TO “COLLEGE"”

TO LEARN BOOK-KEEPING
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o [irs

t-Class Book-Keeper
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HOME in six weeks for $:3 or
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I find POSETIONS, t0oo, everys-
Perhaps can place YOU! write

Expert Accountant, Room
1215 Broad\vny, NEW YORK.V. Y.

where, FREE!
J. H. (OOI)WI\T
38,

EVOLUTION OF THE AMERICAN LO-
comotive.—By Herbert T. Walker. A valuable series
by a member of the National Railway Museum Commit-
tee. ‘The locomotive from 1825 to date is described and
illustrated by careful drawings, great attention being
given to historical accuracy. 21 illustmmons. SCIEN-
TIFIC AMERICAN SUPPLEMENTS 1112, 1113, 1114,
Price 10 cents each. For sale by Munn & Co. and all
newsdea]ers.

ANEW INVENTION

BIC MONEY MAKER.

BIG w AGES To Write for Special offer
Hustlers, to Men and Women,
at home or traveling, all or part time, showmg,
taking orders and appointing agents for
RISON’S BLUE FLAME NEW FUEL OIL
STOVES. Wonderful invention. Justout. Noth-
ing else like it. A Great Seller summer and winter.

SPLENDID For COOKING
AND BAKING.

WORLD MFG 50,

CINTI. 0. -

‘We want Agents, Salesmen and Managers in every
state. Biggest money maker ever offered. Enormous
demand year round, in every city, town, village and
among farmers. Customers delighted. Write for
catalogue. Most Wonderful Stove Invented.

A SPOONFUL OF OIL MAKES
A HOGS-HEAD OF FUEL CAS.

Generatesits own Fuel Gas from Keroseneor
common coal oil. No cotton wick, dirt, kindling,
ashes, or hot flery kitchens. Splendid cooker, roast.
er and baker. Makes summer cooking a pleasure.

CHEAPEST AND SAFEST FUEL,

10 to 30 CENTS a week should furnish Fuel Gas
for small family for cookin A gallon of Kerosene
oil costing 8¢ to 10c should furnish Fuel Gas for a
hot blue flae fire for about 18 hours.

NO MORE NEED OF THE

DANGEROUS GASOLINE STOVES

No more Big Coal Bills, Smoky Cotton Wick Stoves,
8x gensxve. dirty coal and wood stoves—ours are ahe
utely tAafe—will not explode—easily operated
Should last 10 yeara. Handaome]v made.
PRICES. §3.00 U
Write today for Catalogue, FBEE. also for
Special Offer, New Plan, ete, Address,

WORLD MFG. CO., 6405 World Bidg., Cincinnati, O

All gizes.

A FOLDING CAMERA. — WORKING
Drawings showing how to build a folding camera. A
practical paper by an amateur for amateurs. 4 illustra-
tions. Contained in SUPPLEMENT 10°21, Price 10
cents. For Sale by Munn & Co. and all newsdealers.

Gas Engine,
IGNITER

(‘omﬂete with spark coil. $12.00.
The Best Thing on the market.
Latest and most improved model.

& Send for Circular.
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0.

Mere Power to You!

Sure, if you get our Motor, Double Cylinder
434 x 5.° Water Jacket Cylinders and Head.
Aluminum Crank Case, Self-Oiling. Nickel
Steel Valves. Forged Steel Shaft. All valves
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Workmanship the firest. Caburetter, Spark
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Scientific American,
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culation ot any scientific journal. Terms, $3 &
year; four month, $1. Sold by all newsdealers.

MUNN & Co,ze1 srosawar. New York

Branch Othee, 625 F St , Washington D.C.
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Sash lock, B IL DimocK.....ooeveeeeess 723,843

Naw handle, O. B. Craft.... ba00g 723,837

a ua e 00 s Saw side dressing device, F. A. Bell. 723,810
o Saw swage, E. P. 724,236

Armstrong......

&P .\Caﬁ‘g)l(lvfnr window washing, ete., : . = Th C f R o
Crow ....o..ovvveenns 5000000 0a00 . 724,406 o
TWENTY-THIRD EDITION Neraper, wheeled, WL 'S, Livengood. 723,887 \ \ € X OSt o epalrs

Screw  driver, . Berquist... 724,154 18 reduced to a minimum when a Jas. Boss Watch

EXPERIMENTAL SC]ENCE. Scal lock, J. Pellington.. 724,038 gase prote(jhsitthedworks, of the watch from dust and
Sectional boiler, Armitage 1 . 124,373 ampness, jolt and jar.

By GEORGE TI1. HOPKINS Newin, muuhiue: hemstitch, C. M.
Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 bi{i 5000000600060 00000060 50000 .. 724,233 &
Pages. 900 Illustrations. Cloth Bound, Postpaid, Sewing machine, overedge, G. Keyser.... 724,017 3
$5.00. Half Morocco, Postpaid, $1.00. Or Sewing machine, overedge, Keyser & Weber - ®
Volwmes Sold Separately : Cloth. $3.00 724,109, 724,110

per Volume; Half Morocco, Sewin = 5 RTIGD wwolo. A Sﬁffened

b g machine presser foot, eyelet, D. 5
- 3400 per Volume. NODIC  teveee i eee el 724,322 ( GOLD a
EXPERIMENTAL SCIENCE is so well known to

many of our readers that it is hardly necessary now 1o Sewing machine thread cutter, Ilabbert &

give a_description of | (AN el 724,202 are far stronger than solid gold cases, abso-
this work. Mr. Hopkins | SCWINE T8 e Lo tnchont. Toonr, ot z lutely close fitting, do not get out of shape, or
Qe LR NOVUE fabric. G Roysey, roachment, oob- o o016 lose their rigidity. Fully guaranteed for 25
, G Y IH P 000 00006600000069 . ,
Decessary to prepare a | Shade device, window, A. L. Moyer . 723,899 years. No matt.er how much you pay for a
new edition of this work | Shade roller support, .J. Renner .. 724,041 movement, be sure to have it
in order that the many | Sharpener, eombination knife and scissors ’ prot,ected with a Jas. Boss Case.
wonderful discoveries or shears, M. L. Hawks.. L., 724,096 3 . 5 The original gold filled case and
of modern times might | Shearing machine, S. V. Huber .. 724,010 ! N s) the only one proved by 50 years of
gg(’feus”y gier?gglht%de]q;;i Shva{‘s for cutting corrugated sheet metal, e g service. Write us for a booklet.
t=hes0 5 .M. Robinson........oiiiiiiiiinnnan. 724,20 . .

svfl(;tlllodneyfag]pudlgése};gdz Shells, machine for making tubular, Ingals T‘}us Mark is Stamped
L L A . EL Jﬂ'thSO"A“I-,“" ................. cee.. 724,104 in Every Boss Case.
gra' hy, for example, | QIIT waist, A. eVl . g THE KEYSTONE
have been made. [t | Shoe fastener, G. Ilirschell....
was necessary. there- | Show case, J. U. Lasso.......... WATCH CASE COMPANY,
fore,thatagogddeal of | Show casn:, combination, S. K. Parrish Philadelphia.
new matter should be | Shutter fastener, 0. I Immell :
added to i1he work in| Nidewalk elevator, J. Rieg...... . 724,205
grd%livtou;l)n%(l)(%;%eﬂzlonr& SNignaling apparatus, H. A. Fessenden . 7%4,%74
ughly up-to-date, a Sizing, preparing, T. Aspinall .. 724,238
:&Lmzt%b%Obgggg;ll 1‘,7;%' Skins and furs, apparatus for depilating, A.

Billaud . e wsmscssecceccensen 0o .. 724,249
been added. On ac-| ¢ | ’

N Smoke bell, C. Haynes .. 724,006 ALLIGATOR
count of the increased |} P 8 & 8 A i
size of the work, it has | Smoke consuming fur{mm-, J. C. Smith.. 7?4,008 ﬁRANITEROOHNﬁ@
been necessary todivige | Smoke jack, A. D. Colton................ 724161 1385 JRVING BUILDING, UNCTUREPROO
it into two volumes, | Snap hook, R. W. Hubbard....... . 723,875
handsomely bound in | Spacer and matrix, M. Reid....... 724332 | | - SELF-HEALING BICYCLE TIRES
buckram. Spectacles, J. C. Anderson......... . 724,151 £ NAILS . TACKS AND GLASSEWILL NOT LET THE AIR_OUT.
Speed  changer, W. L. Schellenbach. 723,926 = L B

Spindle driving mechanism, I8 I Bxadlll).' 724,080

The Progress of Invention  |svel. tmimbie and cosnion vack, z. 6. suel-

. ton SRanaaac0 oo iMoo aa0oaaRoa0aRGHE 723,930
Spring.  See oor spring. !
In the Nineteenth Century |3 S w et ... 123,574 |
By EDWARD W. BYRN. A.M. Spring  brake, J. A, Field......... g 733,852 e -5 "
Large Octavo. 480 Pages. Spring motor, C. H. Hoyt......... 724,009 Z i 'PER PAR
300 Illustrations. Price$3.00 Spud or vertical anchor, C. E. Fowle . 724,386 ‘ ORIGINATORS OF i EXPRESS PREPAID
b% Mail, Postpaid. Half Red Stacker, hay, J. II. Cope.....couun. . 723:992 PERFECTED GRAN ITE ROOFING | ©8ent0.0.D. subject to g& examination anywhere. No
Morocco, Gilt Top 84.00. gtackor, pneumatic, J. Henry.... . 723,870 WHICH HAS BEEN ADOPTED BY THE . ®deposit reguire%. Ex- Qi "fslopafld only.ﬁvlhgn cash
. tacker, straw, J. Ileineke...... 724,097 | . . [jaccompanies order. atalog free, wi escrip-
ever pubiahed on paventon Starting gate, D, L Pine....oo.ii.0 ... 723915  (EADING RALROADS,MANUFACTURERS.ARCHTECTS oBUILDERS ' Mltion and key to this illustration. "
ag? discovery.] tl)t is as r(é;td- Stealm boiler and its setting, H. M. Ash- g~ N ASTHE STANDARD READY ROOFING. . RTHE VIM COMPANY.
able as a novel, being written I (s aan080 000000a00000 3000 5 5 | SOLE MANUFACTURERS
in popular style. © f Steam engine, J. W. Nowak.... . 724:201 Q”R'TE FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES. ‘ Mention SCIENTIFIC AMERICAN.
he book gives a most come | Steam trap, W. Khlebnikon.... . 123,877 SEA GRIT —— ecpcoeg GRANITE CONPOSTION ‘ .
prehensive and coherent ac- Steam trap, J. G. Branch........ 724,254 { wooL FELT — sm—— O T NPOSTION ]
count of the proeress which Steel marker, pressed, N. P. Cowell. 724,163 SENSITIVE LABORATORY BALANCE.

distinguishes thisasthe ‘“‘gold-
en age of invention,” resulte
ine in industrial and commer-
cial developuent which is
without precedent. A chrono-
logical ¢ .lendar of the leading
inventions is one of the most
important features of the }i*
book, enabling the reader to
refer at a glance to important &
inventions and discoveries of

Steel, rephosphorizing, J. Stevenson, J 724,140 »” f PRI y
Stereescope, H. E. Richmond...... o 124041 | FACTS about “THE FORSYTH™ By N. Monr il b £aone pound and wil tn it &
Storage battery, J. M. Allen... .. 723,804 %ﬁggﬂ}&;&s‘&%%“%g&’ﬁe{ﬁ W%r'iing “90335%1’ Blre;ke." quarter ofapostgage psta(;np © e balance can be made
S 2 carvi " v ) o 3 S ithout removing wheel from 5 in i i
Stovepipe. fastmen 111 Busby o 150088 N y fralge-ilNoh friction, of A% TATCHS & $155 balance. The. article 18 Abeoms
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ting holes in, G. W. H. Hughes all times. Brake is stages of the work. \Tms article is contained in SCIEN~
Strainer, milk, L. W, Bartn oo el lisimg apd TLLIC ANERICAN SqprLEMENT, Noi 1184 price 10
tropping machine, A. W. Scheuber. will not wedge. All ‘Ci - Ys
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iltustrated by 30 enaravings TR A o TSR TRTTI B TLS) o) 30 R S et '] THE TURNER BRASS WORKS
ML Switch light, Frantzen & Rattenbury. . 123,856 57 MICHIGAN ST., CHICAGO.

—_— Switch operating device, J. M. Wilbur.... 724,358 2
REVISED and ENLARGED EDITION Switch operating mechanism, J. M. Wilbur 724,359 ISH,SE dBLlAdCb:EiI’:{N(I_FORMULAS FOR
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enerlal rga:ie:‘ 1t shoulg Timber at the surface of the ground, ma- and give satisfaction everywhere. Write us for free illus-
ave a plaée in ever chine for cutting, J. I. Young. . 723,968 tn?ed t(‘iescriptive booklet and price list, mailed on appli-
S R A Tire cover, pneumatic, L. Johnstone.. . 724,295 cation to
Recewts, bome 2N WOorkshon 1f} Tire detacher, A. W. Blanchard...... . 724,157 BUFFALO GASOLENE MOTOR CO.,
T OTES e miEsy Table of Contents will Tire, pneumatic, . W. Tillinghast........ 723,945 5 Wagner St., Buffalo, N. Y.
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Undergarment, union, J. Pennington.... 723,913 Branch Office: 625 F St., Washington, D. 0, ood Zt‘l’d-hand Wheels $3 to $8.
Universal joint, double, H. D. Williams.. 724,068 Hand-book Sent Free on Application, ’ DO NOT BUY a bicycle until you have written for our froo|
L4 Valve, E. H. Foster S00Aa000 . 724,000 oatalog with large and full t
OACern iMIaCNINEe v b kB s o it AD CYGLE GO. Dept. 59-C. Chicago.

Valve and valve-operating mechanism,

00K .« vvteasasnnnereesananenes | 723,832
O OO S Valve, balanced slide, J. T. Wilson...... 724,363
Valve, differential high pressure direct pass,
Their C(‘onstruction, Operation and Manipu- O. Abeling.........ccoiviiiiiiinnn.. 723,803
lation, Including Both Hand and Valve, engineer's air brake controlling, J.
Machine Tools. Lipkowski ............. i, 724,302 ; . - Y
By W. H. VANDERVOORT. M. E. Valve, explosion engine mixing, M. Pivert 724,328 o : : . :
Large 8vo. 576 Pagcs. 673 Lllustrations. Bound in Cloth. | Yalve, gate, J. A. Anderson.............. 723,974 . . e A H I G H M A R K
Price %4.00 inlvv, gate, HA. Sgnz] (‘H ........ . %ﬁ’;g ; 3 o
. we ' “alve gear, owars ibbs........ 5 5 i i
An entirely new and tully illustrated work. treating vValve, ;zmnmr relief, C. S. Cole...... 724,262 is easily covered without the use of a scaffold, by
the subject of Modern Machine Shop Tools 1n a Valve, throttle, J. B. Michael...... . 723,894

concise and comprehensive manner. Special care has vulve S i oy
been taken to eliminate all matter notstrictly pertain- :vf.:ll‘;:é tli‘i]f)ﬁ(;;)gntro}\la";g’ngr. S'ril:,ISAl;,lrlp"s's{,'r{. 724,318
ing to the subject, thus making it possible tn give the ‘ e g pring

Patton’s Aereo-Painter

reader complete information pertaining to machin _ safety, J. B Lonergan................ 724,304
shtop tools and methods i a sin';.le Volume at a mode. Vehicle steering mechanism, A. A. Fi{::ql%,q;g. 723.976 : i BiY t}?e use of lfomf;inressed air, iltl;ebnabgss one man to accom-
rate price. L . 3,975, 723,97 . ish as much as five men wit rushes, and saves i

The work is logically arranged ; the various hand and Vending machine, J. A. Joyce............ 724,187 Lo . h s ?n two days’ use. Weighs only twemi’-ﬁve pog;étss ?1(;.\83
machine tools being grouped into classes, and descrip- Vise, C. i . 723,905 - has nothing to get out of order ’
tion of each is given in proportion to their relative im- Vise, woodworker’'s, E. Wright............ 723,966 i # e .
portance. The illustrations represent the very latest Voting machine, F_E  Ritchie.......... 723,923 £/ ] . PATTON’S ASBESTOS FIRE-PROOF PAINT
tools and methods, all of which are clerly described. Wagon brake, W. N. Secord.............. 724,057 , ives effectual g A h
Each tool is considered from the followin” points:  Wagon, dump, F. L. Nicoulin. ... .. o 724,033 ] o gives effectual protection to inside woodwork liable to ex-
FIRST—It;, c'(:mstructlon, with hints as to 1ts manu-! Warp stop motion mechanism, G. A. Col- . - i posure to sparks or light flames. Reduces insurance rates.
SW‘OND—iLt% gr)%mﬁon . A — . i NS eeeneeee e 724,381 Best applied with the Aereo-Painter. Can be applied with
N —Nume{‘ous exa;nppﬁ}x;egf wnrl?geﬁ‘flg;lm?cll care. yyashing machine, J. Mackenzie.......... 724,026 g . brush. Full information and painted samples—FREE.

o OES ) - | wateh winding indicator, F. E. Mistrot.... 724,028 f PITTSBURGH PLATE GLASS CO., G | Distribut
12~ Full descriptive circulars of above books will be mailed Water closet flushing tank attachment, J ’ : 227 L pprcnCE NS INIDURES:
Jree upon application. D. ROCKWell..on.oonoaneeinnnnns veenel 724,209 : PATTON PAINT CO- nle Street, Milwaukee, Wis.
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HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS,BOO KSELLERS & IMNPORTERS,
10 Walnut St., r.uladelphia, Pa., U.S.A,

FF Owr New and Revised Catalogue of Practical. and
Scientinc Books, 93 pages, Svo.; a Catalogwe of Books on
Metallurgy, Mining, Pwspntmq, Mnmalouy, Geology,
Assaying, Analysis, etc.; a Catalogue of Books on Steam
and the Steam Engmp Machinery, etc.; a Catalogue of
Bnoks on Sanitary Science, Gas Fitting, Plumbing, etc.,
aid our other Catalogites and ( ireulars, the whole covering
every branch of Science applied to the Arts, sent free and
tree of postage to anyone in any part of the wirld who
will furnish his ackdvess.

A Secure Posmon

is yours if youare properly trained.
What manufacturers aund business
men are calling for every day are
trained men. Our booklet ‘‘ How to
Farn More,”

contains interesting

facts and helpful infox‘in‘lauon Send

tor a copy. IMT’S REE Our

courses for home study include
Engineering.
Architecture,
Mining,

Illustrating,
Decorating,
Journalism,
Metallurgy, Bookkeeping
Art, Stenography
and English Branches.

SEND FOR CATALOGUE 6.

THE CONSOLIDATED SCHOOLS,
156 Fifth Ave.. New York

Typewriter No. 2

Built on standard principles
with superior advantages.

A revelation in every fea-
ture, including

$40.00

Price,

SUN

TYPEWRITER

COMPANY,
239 B’way, New York

AW FABER

Manufactory Established 1761.

LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
RUBBER GOODS, RULERS, ARTISTS' COLORS.

78 Reade Street, New York, N. Y.
GRAND PRIZE, Highest Award, PARIS, 1900.

EveryMechanic|
Should Own It.

Montgomery & Co.’s Tool Catalogue

which is_thoroughly up-to-date. 704
pages and discount sheet.
ent by mail for 25 cents.
MONTGOMERY & CO.
105 Fulton St., New York City.

The Franklin Gas Engine
One-Half Horse Power
worth $100 complete. We sell all neces-
sary castings, materials and detail draw-
ingsfor §16.50. Forrealwork—not a toy.
450 revorutions per minute. Upright or
borizontal form. Finished parts sold
separately. Runs by gas or gasolene.
For boys and men with a mechanical
turn. Write for circular 9.
IPARSELL & WEED,
129-131 West 81st St., New York.

" %J00L
CATALOGUE

oF Mwyenn

GATALOGUE No2|

Gk FRANKLIN
Model Shop

A limited number of
KEle-tric Runabouts
and Stanhopes made
up of standard parts
supplied by manum-
facturers whose rep-
utation is unques-
tioned, offered at
greatly reduced
prices to close an
estate.

D. W. SOWERS,
Buffalo, N. Y.

Jump Spark Coils
For Gasoline Engine Work.

Scnd to the
Dow Portable Electric Co.,

tor catalogue of spark coils, plugs,
carburettors and am-meters. The
best that are manufactured.

General office, BRAINTREE, MASS.

Members of the National Association
of Automobile Manufacturers.

Gasoline Motors

For AUTOMOBILES
and LAUNCHES

Canmake prompt delivery Cata-
logue on application

LACKAWANNA MOTOR COMPANY
1448 to 1152 Niagara St.
BUFFAIO, N. Y.

Patents, Trade Marks,

COPYRIGNHTS, etc.,’
Solicitors
Address MUNN & 00-, of P atents.
Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.
' Branch Office: 625 F St., Washington, D.C.
Hand-book Sent Free cn Appiication.

Water trough, C. C. Knobel................ 724,299
Waterway, pleasure, A. Pusterla.......... 724,040
Weaner, calf, ¢. J. & C. C. Quinn..... ... 723,919
Weather strip, R. H. Whitted. 724,067
Weeder, wheel, S. Fuller... .. .724,175
Weighing machine, coin contro 8
Witek ... i 724,365
Well boring drill, W. II N
(81T 23 L) S T ey 724,16Q
Wheel.  See Indicator
Wheel fender, B. I

- Walter
Windmill, 0.
Window, I1. C. .
Window cleaning device, C. M. R. Sy.
Window frame and sash, metallic,

bu 11 1 506 506 A 6006 800006000000 T4
Window frame, metal,
a indow, metal,

wdow screen, B

W drawing die,
Wire stretcher, S.
Wood, ornamenting, .
Work clamp, D. C. l~1sln-1
Wort separator, M. Heniu
Wrench, Wetterstein & 723,958
Yeast fm use in the manufacture oy \t‘d';t
the aeration or clear wort process, pro-
duction of seed, H. Jansen............ 724,293
DESIGNS.
Badge, E. E. BOWer......ceieuieenennennn. ‘26 254
Bottle, C. . Bonnert... b,262
Button or similar article, 36,255
Dish, G. €. ThieSeN......ceeeireeneanenn. 136,259
Dish, salad, G. C. Thiesen................ 36,258
Dish or similar article, covered, C. J. Ahren-
Feldt  won wmere womre v soim wsivs o oo v o sasnosnnnns 36,257
Display fixture for stores, II. G.

Picture frame, R. Benziger...

Pillow cover, sofa, N. Y. Ham B

Plate or similar article, C. Thiesen. ... 36,260

Plate or similar article, J. Ahrenfeldt. . 36,261

Stool, C. D. Orcutt................ 36,263 to 136,266
TRADE MARKS.

Apparn-l certain named wearing, Rose Mfg.

Co. 39,995
Apparel, 1 named “etzel. 339,996
Bluing, Sawyer C(rystal Bllw L‘o .......... 40,026
(umu-tl vvgl'mhlv\ and fruits, Portland Pack-

ing Coo e 40,000
Chocolate, cocoa, and preparation of chogu-

late mu] cocon, L. A. Roberts & C(o. 40,010
Clam preparations, certain named, Rosenste m

Brothers ................... .. ... 40,001
Cloaks, ladies’, Hart & Shepard. . 39,993
Cognac, 1. Sauvion. ..o . 40,012
Collars, shirt, G. P. Ide & Co... . 39,997
Confections, certain named, Russ, Suchard

(-4 (81)5500000600000060060006508000000008000 40,008
Cotton goods, certain named, W. R. Grace

(LA h 5 G G a6 B aa00 66606500066 a0wT . 39,999
Dusters, f('dtlll‘l S. Levy.............. . 40,030
Facial massage cream and skin food,

patra Manufacturing Co . 40,022
Iratty, oleaginous, or unctuous S,

prepared, Wesson Co.................. 40,004
Food and medicine in powdered form, horse,

cattle, and poultry, Herb Medicine Co. 40,007
FFood composed of wheat, oats, and Db

malted, Twin City Nut I‘ood Co...... 40,005
IFood, malted wheat flake, R. T. Davis Mill

& Mfg. Couvvnnnnnnnnnninnnnnas Shonoaonos 40,0006
Gems, jewels, and precious stones and imita-

tions thereof, Raystone Jewel Co . 39,992
Lifting jacks, 'lvmplvton, Kenly & L(. 40,032
Liquors, certain. named malt, J. & P. Baltz
A Brewing Co......... 40,011
Mackines, Leltdl]l n.uuvd Dlasel Syndicate.. 40,031
Medts, cured, Cudahy Bms (01506 008000000 40,003
l\ledical cnmpnund for external use, K. V.

) i1 5 9 8 60 60060600060606008660003060 . 40,016
Medicinal tonic, Gorah Co .... 40,014
Medicines for pulmonary and bronchial af-

fections, J. E. Fitzgerald.. . 40,017
Milk, condensed, Cold Process Co. 40,009
Oysters, Toke Point Oyster Co... 40,002
Perfumery, Frederick Stearns & Co.......... 40,021
Photographic baths, chemicals for, Chem-

ische IFabrik Helfenberg A. G. vorm.

Eugen Dieterich........................ 40,027,
Pills and pellets for certain named diseases,

VAR G 16 & T pep 40,018 [
Publications, certain named, P. I Collier ik

Son. . 39,941
Remedies  for  certs 5
N B 806600068 0000060000000000000 40,015
Soap for use in shaving, substitute for, L.

Lo Mayo...oeoeiin i, 40,023
Soap powder and laundry soap, Lewis Bros.. 40,025
Soap, white laundry, W. G. Crane.......... 40,024
Suspenders, Lobel, (olvmdn & Marcus. .. 39,998

Tablets, anodyne, I'raserr Tablet Co........ 40,020
Tablets, dyspepsia, United Drug Co........ 40,019
Undergarments, women's woven, Dielhenn

B O S P S P s o 39,994
Varnish, fluid for removing, Sevmour. . 40,028
Varnishes, Tousey Varnish Co........... .. 40,029
Vehicles, self propelled, Buckmobile Co.... 40()"
Whisky, Edward & John Burke, Ltd........ 40,013

LABELS

*‘Bebe,”” for cmals. J. Bels . 9,858
“*Black Beauty,”" for hosier

mer Do Go Co.ovnvnnniiiiiiniiiiinans 9,842
(ool Temperature,”” for

burg Brewing Co.............covieiinon. 9,855
“Dr. Rewalt's R. Q. R.,”" for a medicine, Dr.

Rewalt  Medicine Co

. 9,843
*‘Electronaris Table Water,

tro Sterilizing Co....... .o i, 9,852
RN O L Wax,” for wax, Flame Proof Co. 9,867
“Kerr's Cough Drops,” for cough drops, H.

35 NIV 56066080000 060000500000000600000 9,846
“Ki Ki,”” for smoking tobacco, S. T. Nowlin 9,859
“Lu(k\'m s Chili Peka Seasoning,”” for season-

ings, . H. ank.v( .................... 9,851
**Monopole Brand,”’ for canned strawberries,

Wadhams & Kerr Bros. 5 . 9,850
“Nervorina,”" for a mvd](-mo % co.. 9,844
“0ld Stock Beer, for ngur het-r, Strouds-

burg Bru\\'ing (08655 000000000000000000000 9,854

“Pareve Crackers,”’

for crackers, H. Baldinger
"I’(-.lk Fine,”” for

cigars, A. (. Henschel &
“I’hms.mt Brand Splits,’
T. F. Mackmiller
“Ponquaee Wrinkle Remover,”’
preparation, Le Grande Mfg., Co........
“Remarkable Old Scotch Whiskey,”” for whis-
key, J. Gillon & Co...ovviivninnnnnns
“Rex,”” for ginger ale, W. A. Megrath
9,865,
A. Megrath
9,861,
A. Megrath
9,863,
for smoking and chew-
Rippen................ 9,860
Stomach ~ Bitters,”’
stomach bitters, S. B. Schein....... 9,845
atilla,”” for umod plums, Oregon Pack-
INE (0. ettt veeaees 9,849

PRINTS.

Dinner,”’

9,848
9,857
! 9,853
9,847

9,856
9,866
9,862
9,864

“Rex,”” for lemon soda, W.

“Rex,”” for sarsaparilla, W.
“Rippen’s Mixture,”’

ing tobacco, H.
‘“‘Simon’s  Aromatic

“Um

“Dressing for for salad dressing, H.

A. Thomas & Wylie Lithographing Co....
John Wahl Paint

‘“‘Jet-a-Lae,”" for an enamel,
&  Color
‘“‘Ladies’ -Apparel,”’
Both Co.
“Mosquito Quits,”’
Cooley

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 office for 10 cents, provided tLe name and

number of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained hy the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

YOU DON'T EAT DIRT—WHY DRINK IT?

A Sanitary Still will give plenty of pure, s)urkhn
' aerated water at a trifling expense—so simple a chi d
can use it—lasts a lifetime.

The SANITARY STILL

Prevents Diseasc
because distilled water is the only pure
water and is free from all miicrobe-, me,
dirt and germs. Dow’t endanger your
health—prevent typhoid fever iustead of
getting » doctor to cure it. Six styles—two
new inexpensive sizes—just ouc.
Send tor 100-page Book,
A. . PEIRCE MFG. CO,
(Successor to The Cuprigraph Co.)

138 GREEN Sr,, CHICAGO,

ENNEN 'S

BORATED'
TALCUM

, j\Posmve Relief

PRICKLY HEAT, 8%

A REASON FOR T

CHAFING, and
SUNBURN, s0d 2 sfictions |
"R all odor of i De-

smmms i
=

Typewriter Ribbons and

Pen-Carbon Letter Book

TRY THEM.

Pen=Carbon Manifold Co.
145-7-9 Centre St., New York g

Postal Scale $1.22

Tells at a glance postage in CENTS onall
mail matter Capacity, 1 pound by half
ounces. 3 inches high. Cuts down the

the ofﬂce; store and

houses, as well as the individual desk. |
Ali1leading dealers sell them.
Catalogue L. free.

Pelouze Scale & Mfg. Co.

132 W. JACKSON BOULEVARD. CHICAGO

Ilgh:idl after Shaving. Sold everywhere, or
mailed on receipt of 25¢. Get Mennen’s (the original), Sample Free.
GERHARD MENNEN COMPANY, Newark, N.J.

ICE YACHT BUILDING.—COMPLETE

details for the construction of Ice Yachts, with many
illustrations, a.re contamed in SUPPLEMENT Nos. 624,

4, 1197 1253. Each number gives plans of
a different boat Pnce 10 cents each. For sale by Munn
& Co. and by all newsdealers.

20TH CENTURY CY7Y

REMOH DIAMONDS

l Carat 20th Century Cut
\\\» /4, Remoh Diamond Ring or &&\Jh@
6// Stud, Selid-Gold $ g€
mountmgs. each 3-0
or both at $5.00. Sent
by registered mail upon
receipt ot price. THE
N

log fully describing them FREE
NO ACENTS WANTED.

IMITATIONS
Our magnificent cata-
and explaining how to order, mailed
to any address ‘1pon request
REMOH JEWELRY COMPANY,
834 OLIVE STREET, ST. LOUIS, MO.

WIPING TOWELS FOR MACHINERY
Best quality, lowest prices, cheaper, more effective,
and safer than cotton waste
George S, Brow n, 312 Warren St., Boston, Mass.

Gov REVOLVERS, GUNS, SWORDS.,
Military Goods, NEW and o’ld, auctioned to
F. Bannerman, 579 B’'way, N.Y. I5c. Catalog mailed 6c.

CHICAGO MODEL WORKS
/79 £ MAD/SON ST CHICAGO, /L.

WR'TE FOR CATALOGUE OF MODEL SUPPLIES.

A SOUTHERN LOCATION

For Manufacturing, Mining, Lumbering or Farming on

LSTABLISHED 1867

SOUTHERN RAILWAY
In Alabama, Georgia, Kentucky, Mississippi, North
Carolina South Carolina, Tennessee and Vlrginia.

Write for information and a copy of the Southern
g‘wtg a 16-page magazine, giving information about the

ou
M. V. RICHARDS,
Land and Industnal Agent.
Washington, D. C.
Dies, Tools and Special Machines, Vlodels
and Exgeruneutal Work. General Machine Wo!
PE. J. BENDER & SONS, Inc., 87 Frankfori St.. Newi ork

[

that is so extensively, but crudely imitated—
edged to be the 20th Century W
SIMPLY PRESS THIS METAL BAR.

features not found in imitations:

You Should Know More

onder lu fountain pen evolutio

CONKLIN'S SELF-FILLING PEN
SEND FOR OUR BEAVUTIFUL NEW ILLUSTRATED CATALOGVE
explaining its many advantages over all olher fmmram pens,

also Prof, 8
. hand-writing, model capitals, business lettering, vertical writing, etc.

45

aboul the pen that has revolutionized
the fountain pen business—the pen
the pen that by such imitation, is acknowl-

IN

FOUND ONLY THE GENUINE.

&1

and showing patented
loan’s Suggestions, for improving your
It’s yours tor

Model Locomoti ves and Castings. 4c.for catalog
. S. CAMPBELL, Monticello, N. Y.

I Print My Own Cards

Clrculars. newspaper. Press, $3.
Larger size, $18.00. Money saver.
Big prnﬂfs prmtmg for others.
Type setting easy, rules sent. Write
for catalog, presses, type, paper, etc., to
factory, The Press Co., Meriden, Conn.

I MATCH MACNHKINERY.

‘We manufacture everything pertaining to the busi-
ness. The Very Latest Process. We will furnish
a manager or teach any purchaser the business.

F. W. MURPHY & BR 0.,
1118 Ashland Block, Chicago, I11., U.S. A.

National Supply Co., 835 Broadway, N.Y.
Model Makers and Manufacturers of
Patented Articles, Toys, etc.

S. BE. WORRELL,
Hannibal, Mo.

DRYING MACHINES.

‘‘ THIS. BEATS NEW JERSEY.”’

Charters procured under South Dakota laws for a few
dollars. rite tor Corporation laws, blanks, by-laws
and furms to PHILIP LAWRENCE, late Ass’t Sec. of State,
Huron, S. Da.k or Room K, 20th floor, 220 R’'way, ‘I.

THE SCHWERDTLE STAMP CO
E TAMPS, LETTERS & FIGU

BU".DER s of Special Machinery. Models,
Experimental work. Inventions.devel.
oped. THE FENN-SADLER MACH. C0., Hartford, Conn

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E. Konigslow & Bro..181SenecaSt. Cieveland,O.

VOLNEY W. MASON & CO..

Friction Pulleys,Clutches & Elevators
f’ROVIDENCE, R. I

the asking. THE CONKLIN PEN CO., 815 Madison St, Toledo. Ohio.
-
hand hy mwmtjlvomu hly taught by re- n i

Shorthand bv Mall port: tors.  Pioneer }{Ome POULTRY Paper, illustrated, 40 pages,
Course. Successful students all over the world. Cata- 10 % centsfper year. imonths
log and first lesson free. trial, 10 cents. Sample free. 64 page practi-
cal ;’?‘oultry book free to yearly subscribers.
POTT’S SHORTHAND COLLEGE alone, 10 cents. Catalogue of poultx?'

Box Z Williamsport, Pa., U. S. A. b°°k5 free. Poultry Advocate, Syracuse, N

Magical Apparatus.

Grand Book Catalogue. Over 700 engravings,
25c. Parlor Tricks Catalogue, free.
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York.

F. N. Roehrich & Co. Machinery

102 FULTON sTReeT, Designing,
NEW YORK. echanical
Telephone No. 2440-A Joux. Drawing.

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York.

PECIAL MANUFACTURING SPEC, MACHINERY MODELS,
EXPERIM NTALWORK.DIES AND STAMPING. PROMPT.
LOBE MACH. & STAMPING C0.970 HAMILTON ST.CLEVELAND. O.

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y.
INVENTIONS DEVELOPED.

WALTER K. FREEMAN, M.E.

Special machinery, electrical and chemical ap-

paratus made on short notice. Good accommo-

dations for inventors. 403 E. 23d St., New York.

Persnns wishing to add to their collection of geolugical

spe imens can obtain ten fine sample specimens of

Montana native gold, silver, co%)&er, lead, etc.,
ores, express prepaid. by sending $

REV. C. A. FREDERICK,
Kendall, Montana.
i

C T L TR
TYPE WHEELS. MODELS & EXPERIMENTAL WORK_ SMALL MACHINERY
i NOVELTIED & ETe: "NEW JORK STENGIL WORKS 100 NASSAU
Corliss Engines Brewers
and Bottlers’ Machinery. THE VILTER
DH_S & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.

lCE MACHINES, 58 | o
MFG. LO.. 899 Clinton Street, Milwaukee Wis.
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

rate; burns wood or coal.

© 1903 SCIENTIFIC AMERICAN, INC.

I will Ship to any Station in the United States for

THE CELEBRATED

WILLARD STEEL RANGE$25=U—U

It has six 8-inch lids; 15-gallon reservoir: large warming closet; oven 21 ins. deep, 17 ins.
wide. 12 ins. high; top cooking surface. 30x36 ins.; lined throughcut with Asbestos: Duplex
Guaranteed in ever
escnptlve circular and testimonials.

WM. G. WILLARD, Dept. 112,

re! E%sct wei hs 4'%0 1bs. Write tor free

619-21 N, 4(h Street, St. Louis, Ma.
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MOTOR
CYCLE

Weight
Cilg
Ibs.

WARWICK

45 MILES PER HOUR.
The best Hill Climber made.

Write for catalogue which gives particulars of Motor
ycles and Automobiles.

Warwick Cycle & Automobile Co.,  Springfield. Mass.

GhHe “Stanhope
Motorette”’

is a 6% h. p, Single Cyli
weighing 900

pounds and 1,000
when loaded
with water and
gasoline. Two
speeds forward
and reverse.
Motor easily
accessible, Sm-
ple in operation
an:i economical.
Simply, but
durably con-
structed and
highly tinished S
throughout. FKor illustrated booklet and fuller particu-

lars address
BUFFALO, N. Y.

STUDEBARER
ELECTRIC

nder, De Dion type of motor,
AR AN
=

AUTOMOBILES

No Expert Chauffeur Needed.
Can be Run Any Day in the Year by Any Member of the Family.

Wide Touring Radius. A Successful Hill Climber.
Smooth Operation. Reliable Brake Control.
Great-Strength ot Construction.

Descriptive Catalogue on Application.
Can be seen at the fo}lowing repositories, where we also show a full
line of our celebrated vehicles and harness.

STUDEBAHKRER BROS. MFG. CO.

StupeEBakeEr Bros. Co., of New York, Broadway and Seventh
Av., corner 45th St.,, New York City. STUDEBAKER BRros. Mre.
Co., 378 to 3¥8 Wabash Av., Chicago, [1l.

BrancH Houses AND SELLING AGENTs in all other principal cities,
Factory & General Offices, SOUTH BEND, IND.
Firat-Class Agents desired in
territory not already covered,

Stepl;ns P ;h;i
VISES

FLAT
or
SWIVEL
BASE

QUICHK ADJUSTING
Without a Rival

TOWER @ LYON CO.
95 Chambers St., N. Y.

Vise Dept.
Al varieties at lowesy prices. Best Railroad
Track and Wagon or Stock Scales made.
Also 1600 useful artictes, including Sates,
Sewing Machines, Bicycles, Touls. ete. 3ave
Money. Lists Free. CHICAGO SCAL E Co., Chicago, 111

HOFFMAN
MOTOR CAR

$300 $950

_—

KEqual to any $2,500 automobile made. 8 h. p. gaso-
line engine, clash gear, the simplest, most easily
controlled and most reliable machine on the market.
A combination single seut or double seat for two or
four persons. Can be changed in 15 seconds.
“IT NEVER BALKS?”
but is thoroughly practical and fills all requirements.
Send for Cataloowe.
The HOFFMAN AUTOMOBILE & MFG. CO.,
1504 Lake St., Cleveland, Ohio

Waltham

Moderate price.
Lasting

¢“The Perfected American
of inferesting information
free upon request.

Correct performance.

American Waltham Watch Company,
Waltham, Mass.

W atches

quality.

Watch,”” an {llustrated book
about awafches, awill be sent

'NEW ENGLAND

WATCHES 5,
PADISHAH

The best low priced watchinthe world.
Sold in every country on the globe for
the one price or its equivalent.. . . .

$2.00 EACNK
Plain or fancy colored Sporting Dials.
We make all styles and sizes of watches

formenand women. . ..........
(Catalogues sent on request.

NEW ENGLAND WATCH CoO,,
Factories : Waterbury, Conn.
New York, 37 & 39 Maiden Lane.

Chicago, 131 t0 137 Wabash A venue.
San Francisco, Spreckels Building.

CRUDE ASBESTOS

DIRECT FROM MINES
prepareD | R. H. MARTIN,
ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING
for Manufacturers use 220 B’way, New York.

Offices:

The Improved Method of

FINISHING FLOORS

old or new, for rugs or other-

Filling Cracks | wise, with GrrpiN's Woon'
with X Crack and Crevick FiLier
GRrIPPIN'S and FINISHING SFECIALTIES, is

Filler and

. very simple -and econormcal,
Patent Applier i

not” requiring skilled labor
though the highest degree of
perfection is attained, We
. give full instructions for great
ing all surfaces. Write to-day
for our descriptive matter to

GRIPPIN MFG. CO.,
De
Newark,

V3

pt. 6,
New York.

. o ARDNERPFFLATSURFALES
. pm!'aﬁ'UP.ﬁ.
@ RI ND!Rc‘-“u‘é'z’?n‘.‘#é?F;‘.‘cm‘éﬁ& b
(1] OIMAW 5 inches

Durable and Safe long

Liquid Pistol

Made of Steel, Nickel Plated
Will stop the most vicious dog (or mar.) without per-
manent injury.  Valuable to bicyclists, unescorted
ladies, cashiers, homes, ete. Loads from an
liquid. No cartridges required. Over 2
shots in one loading. 11 deslers, or by mail, 50c.

PARKER, STEARNS & SUTTON, 226 South St., New York

Light Electric Runabout

MARK XXXVIII E

about on the market.
hour.

sent on request.

Fastest,handsomest and most convenient Electric Run-
Five speeds up to 15 miles per
;Underslung battery and motor, leaving body
space entirely free for luggage.

Catalogue illustrating and describing
20 different Columbia models will be

Electric Vehicle Company,
Hartford, Conn.
NEW YORK Salesroom—134, 136, 138 West 39th Street.

BOSTON—43 Columbus A venue.
CHICAGO—142]1 Michigan Avenue.

Indianapolis CombinationTable

Handsome, massive Tables. Equal in every

ars
ticular, except size, to standard billiard tables.

ine

styles. %5, 3, % Standard Size. Catalogue Free.

COMBINATION BILLIARD MFG. CO.,
388 N. Claypool Bldg., Indianapoelis, Ind.

NS =
H. P. Speed over 40 Miles per hour. Price $250.
T'he Most Powertul Motor Bicycle in the World.
Write for Catalogue.

WALTHAM MFG. CO.. Waltham, Mass.

ALL
MAKES

All the Standard machines SOLD or RENTED ANY.-
WHERE at HALF MANUFACTURERS’ PRICES.
Shipped with privilege of examination. Send for Cat.

Typewriter Emporium. 203 LaSalle St., Chicago

RESTORES THE SIGHT

WEAK EYES MADE ALL EYE

CURED

STRONC.
SPECTACLES ARE A

NUISANCE, NECES-
SITY ONLY MAKES
ONE WEAR THEM.

9 MINUTE E
» BEFORE

© 1903 SCIENTIFI

SAVES THE EYES

RESTORER ONE

PREVENTS FAILING -SIGHT
DULL EYES MADE
ry BRIGHT. Write for
O\ TREATISE ON THE
EYE, Mailed Free.
THEIDEALCOMPANY
239 BROADWAY, NEW YORK.

TROUBLES
BY USING

ACHNICHT
RETIRING.

C AMERICAN, INC.

TYPEWRITERS

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano INFORMATION on APPLICATION.

NICKEL

Electro-Plating
Apoaraws and Material,
THE

Hanson & VanWinkle
o Ouy

Newark. N, J.
136 Liberty St.,N. Y.
30 & 32 S. Canal St.
Chicago.

ELEGTRIGHL TESTING

If you wish to know the properties of any electrical
instruments, materials or apparatus, the utility of an
invention or the practicability of an idea, tests by us
might be of great value to you.

NEW YORK LABORATORY LAMP TESTING BUREAU
8th Floor.  No. 14 Jay Street, New York

WHEEL CHAIRS
WE MAKE OVER 70 STYLES

and are fully equippedt o make
any special designs or size.
Catalogue “B” illustrates
and describes (free).
Reclining and Library Chairs,
over 30 styles.
Catalogue “C” (free).
GEO. F. SARGENT CO0.,
80T Fourth Ave.,, New York.

Because‘
of their
Construction

)

PRESIDENT
SUSPENDERS

give most

Comfort & Service

Guaranteed

“All breaks made good”
“President” on buckle means
“Cannot rust” 50c. an© $1.00
Any shop or by mail prepaid

The C. A. Edgarton Mfg. Co.

Box 222 K, Shirley Mass

Send 6¢. for Catalogue.

e

SECTORLESS WIMSHURST MACHINE.
—'This article gives directions for making. 4 illustra-
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131

Price 10 cents.

For sale by Munn & Co. and all news-
dealers.

Send for new catalogue.

JESSQOP'S STEE LTSt
- FOR TOOLS, SAWS ETC.
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

CHARTER ENGINE
USED &este

By Any ONE
WLULU fror Any PuRPOSE
Stationaries, Portables. Sawing Outfits,
Hoisters, Engines and Pumps.
Fuer—Gasoline, Gas, Distillate.
Send for Illustrated Catalogue and Testi-
monials, and State Your Power. Needs.

CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL.
Wondeiyonder"""  Acetylene Burners

. ... Give Highest Possible Candle Power.
STATE LINE MFG. CO.

Chattanooga, 57 Washington St.,,
TENN.,U.S. A CHICAGO

LOOK!

AT THE DIFFERENCE BETWEEN

The Racycle = Any Bicycle

8Jay St.,
NEW YORK

Racycle sprockets turn
between bearings.

Bicycle sprockets turn
outside bearings.

304 less pressure on the bearings of a Racycle
than on a bicycle ; therefore it turns {-easier.
Ride further and faster with less work . on
the Racycle. No oil can required. Write for
Catalog 16 to

MIAMI CYCLE & MFG. CO., Middletown, 0.






