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WIRELESS TELEGRAPHY AND THE “ST. LOUIS.”
The painful uncertainty attending the belated “St.
Louis,” of which nothing was heard, from the time she
left Cherbourg .until she was sighted at Nantucket,
a week overdue, suggests that for passenger ships at
least, the time will be welcomed when every vessel is
equipped with a wireless telegraph outfit. Although
none of the vessels so equipped would be capable of
repeating Marconi’s feat when he communicated from
one of the vessels of the American Line over 1,500
miles at sea with the powerful Poldhu station, a range
of say 200 miles should be quite within commercial
practicability. Considering the crowded condition ot
the various steamship lanes across the Atlantic, it
would be impossible, were all passenger ships so pro-
vided, for a vessel to remain unspoken for more than a
day or two at the longest; and a liner disabled in mid-
Atlantic should be able to communicate from ship to
ship with her home port and news of her trouble be
made known, long before the day set for her arrival.
In this way an enormous amount of anxiety could
be spared to relatives and friends on the all-too-frequent
occasions when transatlantic vessels are disabled. In-
deed, 'we consider that just as soon as wireless teleg-
raphy has been placed on a thorough commercial basis,
it would be quite within reason for a law to be
passed requiring all ships to install some one of the
wireless telegraph systems which will be on the market.

>

MAGNITUDE OF COMMERCE OGN THE LAKES.

The close of November on the Great Lakes usually
marks the end of the season of through navigation;
and the government statistics show that for the first
eleven months of the past year 77,408 vessels, of over
seventy-one millions net tonnage, were reported as ar-
rivals, and 77,899 clearances were reported, of over
seventy-two million net tons. There are twenty indi-
vidual ports on the Great Lakes havinga registered ton-
nage ranging from one million to over five million tons.
Cleveland heads the list with 5,037,282 tons; and five
other ports, viz., Duluth, West Superior, Milwaukee,
Chicago and Buffalo, recorded over four million tons of
arrivals. The enormous volume of this movement is only
appreciated when it is compared with similar marine
operations on the ocean frontage. New York, during
the entire year 1902 is credited with 8,982,767 tons
of arrivals; London had entrances in 1901 amounting
to 9,992,753 tons; and Hong Kong reported 8,626,614
tons entering in the year 1900.

NEW METHODS OF TUNNFLING.

It was inevitable that the construction of the Rapid
Transit East River tunnel, and the North and East
Rivers tunnels of the Pennsylvania Road, should stimu-
late inventors to devise new and better means of tunnel-
ing through silt or other soft material. All the later
methods that have been outlined make provision for
supporting the weight of the tunnel upon the firm rock
hottom underlying the silt. The Chief Engineer of
the North River tunnel, Mr. Jacobs, does this by open-
ing the bottom of the tube at stated intervals, and
carrying a concrete-filled cylinder pler down to bed-
rock, the weight of the tube and the trains being car-
ried by two parallel trusses resting upon the piers, and
constructed within and on each side of the tube itself.

Another system, which has recently been patented
by Mr. Sooysmith, employs the freezing process asso-
ciated with timber piling. When tunneling by this
method, a pile foundation is first driven from the river
surface throughout the whole length of the tunnel; the
material lying just above the piling is then frozen by
driving a small pilot tunnel ahead into the surround-
ing material; and the tunnel is excavated through the
material thus frozen, the steel tube resting upon the
pile foundation that has been driven for it.
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Yet another method is that of Mr. Reno, who drives
the tube by the usual pneumatic shield method, and,
as it proceeds, takes out a bottom section of the tunnel
lining, excavates a rectangular chamber below the tun-
nel and fills it with a mass of concrete, thus placing
the tunnel tube upon a continuous, deep, concrete bed
of sufficient weight to prevent vertical or lateral dis-
placement. The great magnitude of the present tunnel
schemes, and the importance of securing the system
which will be easiest of construction and most secure
against deformation when bhuilt, render this problem
one of the most important that has come up in the
world of civil engineering for many years past.
—-——

A DOZEN NEW VESSELS FOR THE SHIPPING TRUST.

It will be remembered that when the great steamship
merger known as the International Mercantile Marine
Company was publicly announced, it was stated that
there would be a division of all new steamship con-
struetion between American and British yards. The
company has just authorized the statement that no
less than a dozen Atlantic liners are to be added to
their fleets. Of these vessels six will be launched in
this country, three of them from the Sparrow’s Point
yards, Baltimore, and three at the Camden yards, Phila-
delphia, while the other six will be constructed in Brit-
ish yards. Ail of these vessels are to be of the mixed
freight-and-passenger type which has proved so popular
in the “Celtic,” although none of the ships will be as
large as the latter vessel. Their tonnage will run from
12,000 to 16,000 tons, and the length from about 500 to
something over 600 feet. It is significant that not one
of these vessels is to be of the high-speed type, the
average sea speed varying from 14 to 16 knots. It is
well. understood that the slower vessels with large
cargo-carrying capacity are the most profitable ships
afloat, and that their net earning capacity/increases
rapidly with increasing size.

et e @ i

THE HUMORS OF RAILROADING.

In a recent issue, the Editor, in describing a ride on
the locomotive of the Twentieth Century Limited,
over the New York Central and Lake Shore Roads,
ventured, with many misgivings, to attempt the role
of an impressionist. On casually reading over the
cold-type result, it has occurred to him that the “im-
pressions’” are a little out of balance, inasmuch as he
has failed to touch upon the lighter side of the very
strenuous life on the footplate; for although the
handling of a crack, modern express train on an Am-
erican railroad is a task calling for the highest quali-
ties of courage, judgment, and eternal vigilance, and
although in the background of changing sights,
sounds and scenes that go to make up the engineer’s
life, there is always visible the specter of sudden
death or shocking injury, life on the road has
still its lighter and humorous phases. One of the
“sights” which the privileged guest in the locomo-
tive cab of an express train will be told to watch
for, is the taking of water from the trough tanks be-
tween the tracks. It is an interesting and even a
spectacular sight, particularly if the scoop should
be left down a little too long, and the tank should
overflow. On the occasion of our ride, when we were
making fast time over a stretch of the magnificently-
kept roadbed and track of the Lake Shore system, we
took water at a trough while we were running at con-
siderably above the regulation speed of 45 miles an
hour, to which enginemen, as a rule, are expected to
slow down.  Now, when a forwardly-projecting scoop
is pushed through standing water at a speed of 60
miles an hour, it can be understood that the inrush of
water to the tank is in such a volume as to fill it
up in an exceedingly short space of time, and hence
it requires considerable judgment on the part of the
fireman to raise the scoop at the ‘“psychological mo-
ment” and avoid an overflow. To provide against
rupturing the tank there is a large, square hole
cut in the top of the tank at its rear, just oppo-
site the baggage car front platform; and in case of
an overflow the water hoils out through this opening
in a perfect cataract. When the Twentieth Century
train was first run over the road, it happened that
the tank was overfilled, and the water, rushing out,
fell against the front end of the baggage car, burst
open the door, rushed through the baggage compart-
ment, poured into the barber’s shop, and so scared
the tonsorial artist that he stood not on the order of
his going, but fled headlong into the smoking com-
partment, with the foaming flood at his heels. There-
after, to provide against another accident of the kind,
the front door of the baggage car was battened; and
the baggage master and barber henceforth pursued
their respectlve callings, dry shod.

The scoop is lifted from the tank by means of an
air cylinder. On the occasion when we made the
run, the “air failed to act” (at least so said the fire-
man), with the result that the water continued to rush
into the tank long after it was filled, and the writer
witnessed a display that was simply magnificent. Tons
of water as it boiled over, fell against the front end
of the baggage car, and, dividing, rolled off in a
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splendid cataract at each side of the trvack. Here, as
it struck the gravel bailast, at a velocity of a mile a
minute, it acted like water from the nozzle of a gi-
gantic fire hose, and the flying waters spread right and
left in a huge cloud of foam and spray that entirely
hid the following train from view.

Now, it. so happened that once upon a time, sub-
sequent to the closing up of the front door of the bag-
gage car for the reasons above stated, a certain tramp,
seeing an opportunity for an unmolested 160-mile ride
on one of the fastest trains in the world, stole up on
the front platform as the train was starting, and coiled
up for the trip. There are two water troughs on this
run, at each of which the scoop is usea; and wh_ether
it was that the firemen accidentally caught sight ot
the “deadhead,” history saith not; but it is a fact
that by a curious coincidence, at each trough in suc-
cession there was an overflow of the most violent
character. At the end of the run, when the engineer
was looking over his engine, he was confronted by
what he described as the most absolutely washed-out
specimen of humanity that he had ever seen, who
with the water still in the act of draining itself out of
his hair and tattered clothing, placed his hand on
the arm of the engineer, with the query: “Say,
mister, what was the names of them two rivers we run
through back there?”

SUBWAY VENTILATION.

In the present rapid extension of subways and deep
tunnels there is a danger of neglecting the all-im-
portant question of ventijation. Even in cases where
the question has been considered, the means taken to
provide for a constant supply of pure air have been
more or less inadequate.. Recent tests of air taken from
the London tubes at various hours of the day, prove
that it becomes vitiated to a degree that is a positive
menace to the health of the public. It was found
that while samples of air taken at street level outside
the stations of the Central L.ondon Railway contained
an average of 2.83 parts -of carbon dioxide per 10,000,
tests of air taken at the same time from the interior
of the stations, and from the cars within the tubes,
showed that on the station platforms the percentage
varied from 4.23 to 7.36 parts during the hours of
moderate traffic, while during the rush hours the per-
centage rose from 11.04 parts to 20.46 parts per thou-
sand. Now, when we bear in mind that a percentage
of over 6 parts of carbon dioxide in 10,000 is con-
sidered to be, to say the least, undesirable, and that in
the case of persons of weak constitution this percent-
age Dbecomes positively harmful, we can understand
how very injurious the atmosphere in crowded cars in
a subway or tunnel must become, during the rush
hours. The ScieNTIFIC AMERICAN has frequently
drawn attention to this most important aspect of sub-
way and tunnel construction; and now that the Penn-
sylvania Road has been granted a franchise for its
deep-level tunnels, and the East River and North
River tunnels are under construction, the question be-
comes one of most vital interest to the New York
traveling public. We believe that, at present, the sub-
way engineers are trusting to the movement of the
trains to produce sufficient ventilation; and, if so,
it looks as though they are confusing ventilation and
circulation. The movement of trains will produce cir-
culation; but if the air be already vitiated, it will
require something more than the mere transfer of
the air by the piston-like action of the trains to render
it pure. Provision must be made for taking into the
tunnels a supply of fresh air and expelling that which
has been vitiated, and to secure the best results this
action should be constant and not intermittent.

COLONISTS FOR OUR NEW PUBLIC LANDS.

The adoption by Congress of a homestead law for
our new insular or colonial possessions will throw

J.v:nists a new princely domain beyond the seas
v11l have attractions for tens of thousands of
wiiiers, who will undoubtedly emigrate as soon as
tieuintate .aws are enacted to protect them in their
inits Tae rush for the new homesteads in the Phil-
i wip» “wlapds, Porto Rico, Hawaii, Tutuila, and Guam
wi.t ;iverent one of the most spectacular movements
o/ An.cvican population, and will inaugurate an era
i1 ou. development of lands beyond our own conti-
nental border unprecedented in history. The exact
ef.ect of this upon the industrial development and
expans’on of our new colonial possessions can easily
be prelicted, for similar opening and settlement of
public ‘lands have always been attended by rapid
growih and improvement of the natural resources of
the country.

The p\i'bl".c lands in these new islands represent some
of the ri‘:hesf and most fertile soils found anywhere in
the worll, with agricultural, mining, and timber re-
sources ‘é_vcar(:-ly'comprehended even by our experts.
For centurie: these great possibilities for material
wealil: hare remained undeveloped, and they must con-
tinu- snder the control of the people who have al-
way : i:ilwd to appreciate their opportunities. Under
Spani=h r:i¢ - here was little oppcrtunity for ambitious
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colonists to take possession of the lands and develop
them, and even had their rights and property posses-
sions been respected and encouraged by the authorities,
the warlike condition of the native population would
have made their wealth somewhat precarious. It was
only along the coast and on the outskirts of the few
large towns and cities that anything like civilized set-
tlement of the Philippines was undertaken. With the
restoration of peace, and adequate laws to protect set-
tlers and Filipinos alike, there should come an indus-
trial awakening which will in a short time transform
these fair islands into gardens of wealth and attractive-
ness.

Adequate steps have already been taken to protect
the valuable timber growing on the vast forest domain
of the Philippines of some 50,000,000 acres, and indis-
criminate destruction of the trees will not be per-
mitted. The forestry department in the islands has
been carefully organized, and expert foresters are in
charge. Besides protecting the timber from the van-
dals and lumber speculators, the foresters are making
careful surveys of the woods to ascertain their actual
resources and value. Much of this timber is too valu-
able for building purposes, the trees for the most part
consisting of -the heavy hardwoods of the tropics, and it
is intimated that it will pay to ship cheap pine lumber
from our Pacific coast for building and bring back the
heavy woods for commercial cabinet purposes. If such
an exchange of products is desirable, the work should
be encoutraged at the beginning, and not left until half
the valuable timber of the islands has been destroyed.
It is the policy of the forestry bureau on the islands
to protect the forests, and to encourage their scientific
culture. This will insure an annual crop of valuable
trees, and at the same time preserve the woods for all
time. In the tropical woods of the Philippines the
trees grow so rapidly that a thinning out process can
be pursued, so that millions of feet of valuable timber
can be cut every year. It is possible to go over the
same forests year after year and find new available
timber ready for harvesting. There should be a steady
income from these hardwoods of the islands amounting
in the aggregate to millions of dollars. As conducted
in the past, the forests have practically yielded the gov-
ernment nothing, and the inhabitants have wasted their
resources, so that they have found little actual profit in
their great natural possessions.

Scientific experts who have examined the forests
of the islands intimate that the greatest calamity which
could possibly visit our insular possessions would be
the denudation of the forests. The climatic changes
that might follow would completely transform the con-
ditions of agriculture. On the other hand, judicious
cleaning up of woods and swamps would produce bene-
ficial changes of an agreeable character. There are
water courses and streams which might well be re
duced in volume and intensity without interfering
with the agricultural conditions elsewhere. The final
policy of forest culture which the experts will recom-
mend will probably tend toward the climatic and agri-
cultural improvement of all the islands. There will
be openings for the new American colonists who will
undertake scientific forest culture of the most prom-
ising kind. The possession or leasing of these forest
lands will be regulated in such a way that denudation
will be visited by prompt ejectment and punishment.
But it is unlikely that an owner of hardwood timber
lands that furnish a good income each year will decide
to kill the goose that lays the golden egg. The export
trade in valuable hardwoods will increase in proportion
to the scientific culture and harvesting of the forests
by settlers who have been trained for the work. Expert
foresters represent to-day a new profession in this coun-
try, but their services in our island possessions will be
even in greater demand than at home.

This class of new settlers will be of a higher grade
than those who file petitions for the ordinary 160 acres
of homestead farming land to secure title by living on
and cultivating the same. Expert foresters are not
numerous, and their services are needed to develop
the forests. It is not possible that others will secure
possession of the valuable timber lands of the Philip-
pines, so strict is the forestry department of the isl-
ands. On the other hand, there will be urged the neces-
sity of intelligent settlers undertaking the development
of forest farms. Under the direction of public foresters
it is possible to train a class of practical farmers who
will wisely conserve the interests of both the govern-
ment and the settlers. The small settler is more likely
to preserve his possessions of hardwood timber than
the lumber speculator, whose chief interests are con-
cerned in robbing the forests of all he can secure in a
few years. Forest cultuire of the hardwoods may thus
become an important industry of the new colonists who
go to the Philippines under the homestead law.

The time is apparently ripe now for making induce-
ments to attract settlers to the new public domain of
the United States, and both the Secretary of War and
the Insular Bureau have been urging Congress to enact
some homestead legislation. There is little possibility
of a great industrial and agricultural development in
the islands without some inducement being held forth

- Situated.
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to American settlers. There are some forty to fifty
millions of acres of land in the islands which belong
to the Federal government, and much of this is the
richest of agricultural and mining land. The disposi-
tion of this vast domain must carry with it a great
amount of responsibility for those who have the matter
in charge. Land records have been very loosely kept
in the islands, and a good many of the natives claiming
land have no deeds or other titles to show that their
possession is a legal one. To determine the legal owner-
ship of great tracts of the land will require years of
study and survey, and possibly numerous decisions of
the Supreme Court. But outside of the land which is
held in dispute there is a vast tract of which the gov-
ernment has unquestionable ownership, and the open-
ing of this public domain to American settlers accord-
ing to the homestead rights will be sufficient to at-
tract thousands of new colonists to the islands.
G. E.W.

-

MORSE’S OLD DIARY AND ITS PROPHECY.

In the Electrical Review there appears a portion of
the diary kept by Samuel F. B. Morse during his ear-
liest work on the Baltimore and Washington telegraph
line in 1843. The book was discovered in the library
oi Thomas A. Edison, at Orange, N. J., and contains
what are evidently the first records.

The first entry in this diary is dated March 14,
1843, and consists of a copy of the letter from the Sec-
retary of the Treasury, J. C. Spencer, giving instruc-
tions as to the handling of the appropriation made by
Congress for this experiment. The reply of Morse and
other correspondence in the diary give a striking idea
oi the troubles which beset the pioneer’s work, as well
as of the untiring energy with which the inven-
tor developed his great ideas. He never seemed to
lose heart over the failures of others, which he had to
overcome constantly. Under date of August 10, 1843,
Mr. Morse describes certain tests he had made, and
makes the following interesting prophecy:

“The practical inference from this law is that a
telegraphic communication on my plan may with cer-
tainty be established across the Atlantic. Startling as
this may seem now, the time will come when this
project will be realized.”

Commenting on this prophecy and old-time record,
which is virtually the story of the beginning of the
vast electrical industry of to-day, the Electrical Re-
view says:

‘“How well this prophecy has been fulfilled! To-day
there is no ocean unspanned by a telegraphic cable. This
old record of the first work in telegraphy takes added
interest from our latest accomplishments. We have
completed the first Pacific cable and have made a
good start on the second, and Marconi has established
communication across the Atlantic without wires. It
is difficult to realize that this diary was written less
than sixty years ago. Who will venture to predict the
electrical developments of the next sixty years?”

-

WIRELESS MESSAGES TO A MOVING TRAIN.

On the occasion of the recent Forty-seventh' Annual
Convention of the American Association of General Pas-
senger and Ticket Agents, the Grand Trunk Railway
gave a demonstration of wireless telegraphy on a mov-
ing train. The experiment was entirely successful.

The demonstration was made by Dr. E. Rutherford,
F. R. S. C, and Dr. Howard T. Barnes, F. R. S.C,, both
of the Macdonald Physical Laboratory of' the McGill
University, Montreal.
a station and a train (which was running at the rate
of 50 miles an hour). No attempt was made to cover
distances comparable in length with thoseé-attained by
Marconi and others, but with cdmparatively simple
laboratory apparatus it was possible to keep the train
in touch with the station for from 8 to 10 miles. St.
Dominique was selected as the transmitting station,
where two large metal plate vibrators 10 x 12 feet, con-
nected with an induction coil of the usual pattern, were
On the train itself the waves were received
by collecting wires connected to a coherer of nickel and
silver powder. The relay operated electric bells in
three cars. The collecting wires were run through the
guides for the train signal cord, and exfended on -both
sides of the coherer for about one car length. To ob-
tain the maximum effect it would have been - better to

have had a long veriical wire, but since such ‘was impos-

sible, the horizontal wire was used. Although these
were placed inside the steel frame cars, strong and defi-
nite signals were obtained over the distance named.
Another difficulty militated against obtaining the maxi-
mum sensitiveness, as owing to the natural vibration

of the train resulting from its great speed, it was im- -

possible to have the relay adjusted to its most sensitive
point. In spite of these difficulties the distance to
which signals could be sent to the train was eminently
satisfactory, and with more refined apparatus greater
distances could without doubt be covered. The suc-
cess of this form of wireless telegraphy, of which this
was but a pioneer experiment, opens up yet another
method of providing for the safety of the traveling
public.
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SCIENCE NOTES.

It is rumored that A. Lawrence Rotch, of Boston, I8
to lend his aid in solving the meteorological problem
concerning the permanent circulation of the atmosphere
at altitudes greater than 15,000 feet. It is said that
the German government is to furnish Mr. Rotch with
a ship equipped for a three months’ voyage in the
tropics. The necessary apparatus and expenses are to
be paid for by American scientific men.

E. Tardy has studied the oil of Chinese anise, the
oil of Japanese anise and the oil of fennel. He finds
that Chinese anise oil contains pinene, phellandrene,
estragol, a dextrogyrate terpilenol, anethol, a levogy-
rate sesquiterpene, anisic aldehyde and acid, together
with traces of a crystalline body of the formula C.,
H,, O,, and of the ethyl ether of hydroquinone. The
author attaches some importance to the presence of
the terpilenol, to which he considers the particular
odor of Chinese anise is due. The result of his study
of Japanese anise (Illicium religiosum) shows that the
oil has a low rotation.

Princeton University recently received from John M.,
Clarke, New York State paleontologist, the body of an
octopus-like creature, from Onondaga Lake. Dr. Ort-
mann examined the specimen and found it to Le a
cold-water, short-armed squid, a species of devil-fish
prevalent along the Atlantic coast from Cape Cod to
Newfoundland. The fish was a salt-water specimen,
and how it came to be found in fresh water is not
easily explained. To be sure, the speqimen examined
by Dr. Ortmann differs from the ocean-bred squid in
that it has not the delicate membranous folds on the
arms that stretch out from its body. It may be that
these folds constitute a real variation, but Dr. Ortmann
is inclined to believe that the membranes have been
lost through abrasions or imperfect preservation. In
every other respect the New York squid resembles the
ocean kind.

The Stanford University has received curios gath-
ered by Mrs. Stanford during her long sojourn in
Egypt. The collection is interesting, not because it
‘cocntains many specimens of ancient Egyptian art, but
because of its modern historic value. One of the most
precious frouvailles of the collection is a set of vol-
umes recounting the history of the occupation of the
Nile country by the French, and producing in colors
the discoveries and conquests of Napoleon. The vol-
umes were compiled by Napoleon’s orders in 1812. A
set of fine reprints in from twelve to eighteen colors
of originals dealing with recent discoveries in the
ruins of Karnak, also constitute an important part of
the collection. Besides these there are cases of gold
embroideries, the work of the women of a great harem
in Cairo; large numbers of ancient coins, vases and
lamps, statuettes, and bas-reliefs of pottery.

The appetite of a whale is phenomenal. His chief

'diet consists of jellyfish. He has simply to open his

mouth and paddle along leisurely in order to take in
jellyfish by the wagon-load. Such is the method adopt-
ed by the whalebone whale. The sperm whale, on the
contrary, captures huge squids weighing often several
tons. Like his brother the whalebone whale, he must
be constantly on the lookout for food. Otherwise he
would starve. As many as fourteen seals have been
taken from a thirty-foot “killer.” Other fishes of enor-
mous appetites are not uncommon. The bluefish, for
example, thrives on sardines and other small fish.
Assuming that one bluefish eats ten small fish a day,
it has been figured that it requires ten thousand mil-
lion sardines to feed the one thousand billion bluefish
on our coasts every summer. Most curious of all
eaters is the hydra—a strange creature that can be
turned inside out without impairing its appetite or its
power to eat.
—_— .t r-—-—
THE CURRENT SUPPLEMENT.

The current SUPPLEMENT, No. 1412’, opens with an
elaborately-illustrated article on the steam yacht “Az-
tec.” Dr. Marcus Benjamin has made an abstract of
some of the more important scientific papers presented
before the Washington meeting of the American Asso-
ciation for the Advancement of Science. The English
correspondent of the SCIENTIFIC AMERICAN discusses, in
the fifth installment of his series on water-tube boilers,
the well-known and widely used Niclausse boiler. John
Joseph Flather sets forth modern tendencies in the
An account of the diversity of
the uses of cold storage, by Day Allen Willey, should
be read with interest. To exporters, Consul T. H.
Norton’s admirable summary of commercial conditions
in Asiatic Turkey will be of value. The well-known
manufacturing chemist W. J. Schieffelin discusses the
advances made in pharmaceutical machinery and meth-
ods in the last half century. Fred T. Jane presents
another installment on the naval war game. His pre-
sent article tells how hits are determined. Automo-
bilists will read with interest an account of the auto-
chronograph, a new electric timing device for automo-
biles. The usual Consular Notes and Selected For-
mule will be found in their accustomed places.
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IMPROVED PAPER FILE.
A patent has recently been granted to Mr. Edmund
W. Sandstedt, of Hankaw, China, for a paper file
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PAPER FILE WITH NO PROJECTING PARTS.

which cannot be opened without the use of a key.
This, in a great measure, will prevent an unauthor-
ized person from removing papers from the file, at
l_east without tearing them out. The construction of
the device further offers the advantage of having
no projecting parts to mutilate the papers, scratch
furniture, or catch in the clothing to the incon-
venience of the reader. The file comprises two
rods held together at each end by a locking device
and designed to engage opposite sides of the paper.
Two forms of locking devices are illustrated which
differ from each other only in the fact that the con-
struction shown in the large detail view is rever-
sible, and this construction may be described as fol-
lows: An adjusting screw, A, is secured with a
swivel connection to one of the rods; this is ef-
fected by seating the collar on the screw between
the plates ¢ and D. A plate, B, is fastened to the
other rod and is provided with a tapped pole
adapted to engage the adjusting screw. The op-
posite ends, F, of the adjusting screw project into
the openings E of the rods, and are made angular to
fit the key. When it is desired to remove or add a
paper to the file the rods can be separated by fitting
the key over one of the adjusting screws and turn-
ing the screw to feed out through the plate, B. The
adjusting screw at the opposite end is then similarly
turned outward until it also disengages with the
plate, B. The rods are thus released from connec-
tion with each other, and the necessary changes in
the file are made. From the fact that adjusting
screws are used for locking the rods together, it is
ohvious that a single sheet may be as firmly held
in this paper file as a month’s issue of daily papers.
ANEW METHOD OF TRANSPLANTING LARGE TREES.
Several months ago the ScIENTIFIC AM-
ERTCAN described and illustrated appar-
atus invented by Mr. Henry Hicks, of
Westbury, Long Island, for taking up and
transplanting large trees. Another sys-
tem has been invented and is being quite
extensively utilized in the West. It is
the idea of Mr. John A. Wilkins, of In-
dianapolis, but in utilizing it the trees
are transferred from bed to bed in mid-
summer in preference to the spring or
fall, the usual seasons preferred. Mr.
Wilkins believes the tree is in its most
flourishing condition during the summer,
and this is the best time for transplant-
ing, as there is less danger of checking
its growth or injuring it in other ways.
The Wilkins plan is quite similar to
that followed by florists in transferring
potted plants, special care being taken
to avoid disturbing the earth immediately
ahout the roots of the tree, as well as to
avoid injury to the smaller roots and ten:
drils. By the Wilkins invention the tree
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which is being transplanted is never handled in any
other way than from its base. In short, to explain the
method in a nutshell, it may be stated that the. earth
and roots are incased in a steel basket of any required
size, which corresponds to the flower pot of the flor-
ist. The first operation in transplanting a tree by this
method is to thoroughly wet the earth about the tree,
softening the ground. Next in order is the placing in
position of the steel basket, which is made of curved
steel shovels. A medium-sized machine, inclosing earth
and roots, six feet in diameter, is composed of four-
teen shovels made of five-sixteenths-inch plow steel,
each of the shovels being hinged to a steel platform
surrounding the tree. After the shovels have all been
driven into place they are firmly secured to the plat-
form by crossbars, by which the whole tree can be
lifted from its bed.

The lifting apparatus is then adjusted about the tree,
and two men lift the tree out of the ground by screw
power, raising it to its position in the transporter.
The operatives have complete control of the machine at
all times, and the tree may be raised, lowered or held
at will. After the tree has been removed from its old
abiding place, it is laid back on the cushion of the
skeleton wagon, which is to convey it to its new loca-
tion, and is thus transported through the streets of the
city, being at such an angle that the branches pass
under telephone and telegraph wires and other over-
head obstructions. Incidentally it may be noted that
the tree rests so lightly upon the cushion that there
is no strain whatever upon the body of the tree.

Upon arrival at its destination, the tree is slowly
lowered into the hole which has been prepared for it,
and after the transporter has been removed, the earth
is filled in and tamped about the basket. When all is
secure, the shovels are withdrawn, leaving the tree
fully embedded without the loss of any of its original
surrounding earth containing its fibrous or hair roots.
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Among the advances in practice to be noted in this
latest tree transplanter is the operation of the lifting
and conveying device according to the points of the

IMPROVED BELT STRETCHER.

compass, rendering it possible to plant the tree in
exactly the same position in which it stood originally.

As indicated by the illustrations, the vehicle for
conveying the tree is built with heavy framework,
which can be raised and lowered by the screws
upon the trucks. The power is so adjusted that two
men can handle a tree ranging from 30 to 40 feet
in height without difficulty. Maples, elms and other
shade species, having trunks ranging from 5 to 7
inches in diameter, have been transplanted by this
process in the suburbs of Indianapolis, and though
the operation was performed during the summer,
they are apparently in as good condition in their
new bed as before being moved.

BELT STRETCHER.

We illustrate herewith an improved device for
drawing together the ends of belts so as to facilitate
lacing them together. The device comprises the
combination, with a tackle, of peculiarly construct-
ed grippers, which are arranged to engage the end
portions of the belt, so that by means of the tackle
the ends may be brought together and held during
the Jacing operation. In using the device the ends
of the belt, ¢, as indicated, are perforated by an
awl, so that the points of the gripping fingers, A4,
may be easily engaged with the belt. The fingers
are spread out so as to place the strain uniformly
on the belt, and by having the ends of the fingers in
different transverse lines, the puncture of the belt
in a straight line across its width is avoided. This,
therefore, enables the belt to be perforated for the
engagement of the gripping fingers without ma-
terially weakening its strength. After the gripping
fingers have been properly engaged with the belt,
the fall of the tackle should be drawn on, thus draw-
ing the blocks, B. and consequently che ends of the
belts, C, together. Then by operation of a locking
device, D. the movement of the blocks apart is pre-
vented, so that the lacing or fastening operation
may be conveniently performed. Any suitable lock-
ing device may be employed, such as that illustrated

in the sectional view, in which the cam,
E, is adapted to engage with the fall and
prevent its backward movement. The
dotted lines show the positions assumed
by the different parts when the cam is
thrown into gripping position against the
rope.

It will be observed that the stretching
device does not occupy, when in opera-
tion, a position outward from the side
edges of the belt. This is particularly
advantageous in the practical employ-
ment of the device, since it emables the
operation to be carried on in crowded
or confined places, particularly in belt
housings and the like, such as are com-
mon in grain elevators. Further, by em-
ploying the tackle, the beit may be drawn
together without the operation of any
such device as a crank or other mechan-
ical element requiring considerable room

Driving in the Blades.

A NEW METHOD OF TRANSPLANTING LARGE TREES.
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for its operation. A patent for this belt
stretcher has recently been granted to Mr.
D. R. Davis, Nemaha, Iowa.
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AN AUTOMOBILE STREET CAR.
BY W. E. PARTRIDGE.

The illustrations accompanying this article repre-
sent a highly interesting novelty—an automobile street
car built for Thebaud Brothers, of this city. Although
Yankee inventive ingenuity has been directed toward
this end for perhaps fifty years, success has not been

5

Scientific American

heretofore attained by any of the designs which have
been tried. Steam has failed chiefly for want of ad-
hesion. The storage battery car has been too heavy.
The compressed air schemes seem to have failed from
a complication of difficulties, one of which, and per-
haps the most important, was lack of adhesion. Sin-
gularly enough, the present successful combination is
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not the result of Yankee enterprise. The idea comes
to us from the city of Merida, in Yucatan, and the suc-
cessful car is the result of the persistent efforts of
Sefior Don Nicolas Escalante-Peon, at present Director-
General of the Consolidated Railway systems of Yuca-
tan. After using and becoming familiar with Amer-
ican-built automobiles of various systems, and after
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Fig. IIl.—Plan Showing the Drive Connection Between Car Axles
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A NEW STEAM AUTOMOBILE STREET CAR.
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trying unsuccessfully gasoline motors attached to street
cars, the case was put about in this way: ‘“Steam auto-
mobiles are successfully used which weigh as much as
our street cars, and operate at a higher rate of speed
than we require. Send us out a car of our standard
patterns, to be operated like an automobile.” It was
a difficult task to find firms willing to undertake this
apparently simple engineering problem, and some two
years has elapsed since the order was given to execute
the idea. The John Stephenson . Company, of Eliza-
beth, and the Reeves Engine Company, of Trenton, N.
J., finally undertook the construction of the car and
the equipping of it with an automobile engine of suffi-
cient size and power for the purpose.

Our lower engraving represents an external view
of the car with a truck load of lumber attached to it
as a trailer, for the purpose of testing its power.
The car body is 14 feet long, similar in every respect
to the street cars used in the city of Merida.

The street railway system of Merida is an extensive
one, but peculiar in that it radiates from the central
plaza in all directions. The gage is 3 feet, and the
motive power hitherto employed has been the small
mules of the country, singly and in pairs. Switches
and turnouts seem to be the exception rather than the
rule, and the cars from the different lines come into
the plaza in succession, so that the last in is the first
out. As electricity is out of the question, the need for
a self-propelled unit becomes unusually great.

The small size of the car is in some respects advan-
tageous, but the narrow gage makes it difficult to find
space for the machinery. The arrangement is shown
in Fig. II., which is a side elevation, and Fig. IIIL.,
which is a plan. These diagrams show the machinery
with the car body removed. The boiler is located at
one side of one platform. The engine, shown in a ver-
tical position, is placed horizontally between the wheels
under the car body. There is barely room between
wheels for the compact little machine and the neces-
sary gear wheels and chain.

The large view shows the location of the boiler,
pumps, etc.,, on the platform. In the long view, look-
ing upward under the side of the car, will be seen one
of the broad cradle straps, by which the engine is held
against the heavy subsills of the car. The engine and
driving machinery is, however, self-contained and does
not transmit any of its strains to the car body beyond
those occasioned by its weight.

The boiler itself is an upright tubular of the stand-
ard automobile pattern. It is 2 feet high and 2 feet
in diameter, with an automatic burner suitable for
either gasoline or Kkerosene. The engineer, standing
bs{ the side of the boiler, finds within easy reach the
reverse lever, throttle whistle, and all the valves neces-
sary to control the apparatus. In fact, this part of the
car resembles a magnified automobile.

The engine and the driving apparatus present the
greatest novelties. The engine is the Reeves Engine
Company’s new compound engine, modified to suit the
peculiar conditions of automobile service.

One view shows a partial section of the engine and
its frame. The cylinders are 6 inches stroke by 3%
inches and 61 inches in diameter. Two piston valves
are employed, both of them capable of being adjusted
at each end by taking off bonnets. A remarkable
economy in steam is obtained by reducing the' clear-
ance to an unusually small amount.

For stationary purposes the cranks are set, as shown
in the upright view, at 180 degrees, and exhausting di-
rectly across the low-pressure valve without the use of
a receiver. This was impracticable for automobile
purposes. The cranks being of necessity placed at 90
degrees, changes have been made in the ports and
passages, and the high-pressure cylinder exhausts into
the space around the low-pressure valve, which is used
as a receiver. The low-pressure valve admits steam to
and controls the exhaust from the low-pressure cylin-
ders. These valves are controlled by eccentrics and
a link motion, which gives a very perfect steam dis-
tribution and a perfect control of the engine. There
are many interesting details in the construction of this
engine, such as metallic packed stuffing boxes, counter-
balances for the cranks and other things highly impor-
tant, but which cannot be mentioned here. The en-
gine drives a crank shaft, or jack shaft, upon which
is placed a gear wheel. On the axle opposite the cylin-
ders is another gear wheel. These two are connected
by a Renold silent chain gear. These chains have
been very happily described as ‘“flexible internal
gears.” The speed ratio is 314 to 1, the engine being
geared down to the 30-inch driving wheels. Both axles
also carry gear wheels of equal size, over which a
second Renold chain is placed, thus making all four
‘wheels drivers.

The secret of the success of the machine is largely
due to the gears. "he direct-connected steam motor
has but a small fraction of the tractive force possessed
by a geared engine. A three or four per cent grade
represents about the limit which a direct-connected ma-
chine can overcome, while a geared engine can suc-
cessfully operate on grades up to eight or ten per cent.

The engine, chains and gear wheels, and fixtures,
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weigh about 1,000 pounds. The boiler, pumps, etc.,
bring the total weight of the machinery up to about
2,600 pounds. The running gear and car body weigh
approximately 5,500 pounds. This makes a total load
of 9,000 pounds. Loaded with the equivalent of twelve
or fourteen passengers, this car handles with ease
around sharp curves the loaded four-wheel truck shown
in our lower engraving. This was a loaded lumber
car, weighing about 9,500 pounds. The test was made
in order to ascertain whether the car could handle a
crowded trailer with ease, and it was evident that
it could do so. Probably two of the smaller cars used
in Merida could be hauled when crowded to their ut-
most capacity.

The steam pressure is 225 pounds, and the boiler is
capable of maintaining this pressure when the engine
is working to its fullest capacity. In the cases of the
trial trip, the car on one occasion, without a load,
pushed the trailer, weighing more than $,000 pounds,
with perfect ease on the straight track.

This car illustrates the fact that an invention or
an idea cannot always be made successfully until the
times are ripe for it. In this case we have the neces-
sary features of a compact, efficient compound engine;
a driving chain; a safety boiler; a burner, automatic-
ally controlled; liquid fuel; a compact direct-acting
steam pump; an air pump, and an injector. All
these individual features are the result of years of ex-
periment in their lines, and success would be hardly
possible with any one omitted.

INDIAN PHYSIOGNOMIES.
BY GEORGE WHARTON JAMES.

The study of facial characteristics has always been
interesting. ‘“The eyes are the windows of the soul,”
the poet tells us; and there are few people who do
not believe themselves competent to judge somewhat
of character from what the face presents. Lavater
and his followers believed a definite science could be
constructed, the laws of which would infallibly deter-
mine the reading of character from facial or physiog-
nomic characteristics. Later scientists, while discard-
ing Lavater’s ideas, are emphatic in their statements
that important ethnologic truths may be learned by
careful study and competent measurements of facial,
cranial, and other physical developments. Much work
recently has been done by Dr. Hridlika, of the Hyde
Exploring Expedition under the direction of the Amer-
ican Museum of Natural History of New York, along
these later lines.

A few notes on Indian physiognomies may therefore
not be without interest to the readers of the ScIEN-
TIFIC AMERICAN. The Indians pictured are of the Mo-

have and Yuma tribes, residing on the Colorado River, .

on both the California and Arizona sides, and the
photographs were made on a trip I took by boat from
the Needles to Yuma in February of last year.

These tribes are akin and are classed by Powell as
the Yuman family. By some they have been regarded
as of Apache kinship, but there is little, either in
their language or in any other characteristic, to con-
nect them with this Arizona branch of the great Atha-
bascan family.

One thing is especially noticeable, and that is that
all the older men have very wrinkled faces. These
marks of time, of Nature’s stern furrowing, seem to
me to have one clear significance. It is the outward
and visible sign of the pathetic struggle for existence
which has been never-ceasing in the history of most
aboriginal races, and especially so since the advent of
the white man. Indeed, when I made the photograph
(Fig. 1) of a Mohave Indian he was telling me of
the hard fight he was having to get a sufficiency to eat
fer himself and his family. It is not a distinctively
Indian face. Dressed as a white man, smoothed and
straightened up, he would not be far from a Caucasian
in appearance. His lips are not so thick, the base of
his nose not so broad, and his cheekbones not so high
as those of most of his tribe. His hair was done up
in long *‘towy” kinds of rolls, and then wound around
on his crown somewhat after the fashion of the Chi-
nese. (I coin the word “towy” to suggest the tow-like
appearance of the hair as seen in Fig. 2.) The major
portion of the old men of both the Mohaves and Yu-
mas wear their hair in this fashion, and it is this
custom that led the Indian Department a few months
ago to issue an order that all Indians who were in
any way dependent upon the government for bounty
or pay must cut their hair shorter. Fig. 2 is of a much
older man, toothless and almost blind. He is a tall,
stately Mohave, and must have been a physical giant
in his youth. The square jaw, thin lips (for an In-
dian) denote power. Yet there is a singular gentleness
shown in the arch of the nostrils. The large coronal
orr brow development is remarkable. If one covers the
eyes and back of the head, and looks but at the nose,
lips and chin, an astonishing resemblance is readily
seen between this face and that of Gladstone.

I doubt very much whether the most renowned phys-
iognomist could have read cannibalism in the face of
the Indian pictured in Fig. '3, hut if his own confession
goes for anything, he has often been a consumer G{
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human flesh. Though he wears a beard, he has more
genuine Indian characteristics than either of the two
hitherto considered. His nose is flat at the base, cheek-
bones high, lips thick, and his eyes are dark, liquid,
and large. There is something positively “ogreish”
in the manner in which he licks his lips and rolls his
eyes when reciting his cannibalistic feats before the
campfire to a circle of his admiring tribesmen.

Figs. 4 and 5 are front and side views of the same
Mohave. Here is a pure Indian face, with a strange
resemblance to that of the late Li Hung Chang. In
the smile, there is a jolly good nature shown. The
profile view is by no means displeasing, though the
front face shows broad base of nostrils and thick lips.
The eyes are diseased, as those are of many of his
people, undoubtedly owing to the constant sitting over
the smoky fire of a chimneyless hut. The cheekbones
are not protuberant; the ears are well shaped and set
on the head. In marked contrast to most of their
people, this Indian, as well as the one pictured in Fig.
3. have beards. It is one of the most common of sights
to see the Indian, with small mirror and a pair of
tweezers, pulling out the hairs on his chin and upper
lip one at a time. This, and not that they cannot grow
a mustache and beard, is the explanation of their gen-
eral hairless lip and chin.

The next group of four photographs is of Yumas all
belonging to the so-called friendly faction of this tribe.
In almost every tribe are to be found two factions, cor-
responding somewhat to Conservatives and Liberals.
The former are those who wish to adhere to the “ways
of the old”—the habits, customs, ceremonies, religion,
and general procedure of their forefathers; the latter
compose the progressive element—those who are will-
ing to forsake the old ways, and, ostensibly at ledst,
follow the Washington way. While the effect of this
following the new way may be of benefit to their chil-
dren, there is little doubt in the minds of those who
know them that the old men follow the new way be-
cause of the ‘“loaves and fishes” associated therewith.

Fig. 6 is of Pasqual, the leader of the Friendlies.
While present with the Yumas, I got the chief of the
hostile faction to call a powwow, in which I stated
my desire to photograph them, and why. There must
have been fully a hundred men, women. and children
present, and their resentment to the whites was open
and pronounced. The chief said little, and it was
soon evident that he was a mere puppet in the hands
of Miguel, the orator and spokesman of that faction.
This man is a disappointed politician. Because he
could not be selected chief, he is determined to give
the authorities all the trouble he possibly can. It was
his son, it is generally believed, who set fire some
time ago to one of the Fort Yuma school buildings,
out of revenge for his father’s defeat and to show that
he himself had daring blood in his veins.

The result of our powwow was a refusal to allow
themselves to be photographed, and a request that the
whites leave them alone and allow them to walk in
their own ways.

Defeated in photographing the Hostiles, I appealed
to the Friendlies, with the result that I was rebuked
for not first going to them. The policeman (Fig. 7)
was eminently mortified. His face is narrower than
Pasqual’s, and in his policeman’s uniform few would
take him at first sight for an Indian. It is astonishing
what a great change follows the cutting of the long
matted hair, and the removing of the bands and other
articles of Indian wearing apparel and substituting
therefor the dress of the white man. If it were not
for his dark skin, the Indian of Fig. 7 could walk
through any city and not be suspected as an Indian.

Fig. 8, though of a young man, is a far more de-
cided Indian type. Forehead, nose, lips, chin, cheek-
bones, and eyes, as well as. hair and skin, all speak him
an Indian. He is one of the leading athletes of the
tribe, and is skilled in playing a pole and hoop game
common to many Indian peoples and described by Cat-
lin long ago as the chief game of the Mandans.

Fig. 9, too, is an Indian face, though much less so
than some of the others. There is a keenness about
these eyes, though old, and a general look about the
mouth that denotes cruelty, and he is one who, in
olden times, would have added a little more torture
to that already decreed against any enemy hapless
enough to fall into their hands.

Of the Mohaves it may generally be said that they
are the most degraded tribe in the southwestern part
of the United States to-day. They are the lowest in
the moral scale from our standpoint, having not the
least idea of morality as we see it. They believe God—
their God—to be dead, but that his spirit is alive and
is an evil spirit corresponding to the devil of the
orthodox whites; that he resides in the Needles Moun-
tains (passed by all transcontinental passengers on
the line of the Santa Fé Railway as they cross the
great bridge over the Colorado River at the Needles).
This spirit acts as a judge before whom all the spirits
of the dead Mohaves must pass ere they are allowed
to enter into their Paradise, which is located on the
Williams Fork of the Colorado River.

The Yumas are slightly more progressive, having
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come in contact more with the whites since the estab-
lishment of the city of Yuma. Their children, too,
seem to make better progress in school.

These pictures and the accompanying remarks,
though necessarily brief and cursory, will show, I am
sure, that there is a great field for the physiognomists
of every school among the Indians of the American
Southwest.

Saftety Exploder for Wet Guncotton Shells,

A new safety exploder for use with wet guncotton
«<hells has been invented by the New Explosives Com-
pany of London, the use of which may affect the
charges for heavy artillery. Wet guncotton has been
generally regarded as one of the safest and most
powerful explosives in existence. The only objection
to its general use for shell purposes hitherto has
been that, to insure complete detonation, a primer
of dry guncotton and a fulminate of mercury de-
tonator have been required, and both of these agents
are too sensitive to premature ignition to be of any
practical utility. The new safety exploder containg
neither dry guncotton nor fulminate of mercury, but
it will detonate wet guncotton with certainty  and
safety, and will not detonate itself under a tempera-
ture of 360 deg. C. It cannot be ignited by friction
or shock, but at the same time it is brought into
action with an ordinary detonating pellet such as is
commonly employed in percussion or time fuses. The
force then exerted will detonate in its turn any charge
of wet guncotton, without leaving any traces of
unbuint explosive or residue. The composition
is very stable and stands an excellent heat test.
At Ridsdale, the explosive experts of the British
War Office witnessed a series of experiments with
this material. The main bursting charges of a
shell were made by a new process introduced by the
company, whereby changes can be formed in one block
instead of being built up of smaller pieces. The first
trial consisted of ten rounds from a 6-pounder quick-
firing gun. The total weight of each shell was 5
pounds 1074 ounces, the weight of wet guncstton burst-
ing charge being 3.5 ounces, and that of the explos-
ive in the safety exploder 138.8 grains. The shell
was fitted with the ordinary Hotchkiss fuse, Mark IV.
The target was a 34-inch steel plate, and the range
about 150 feet, and arrangements were made for se-
curing the fragments of the shell. A 7V5-ounce charge
of ordinary cordite was used. The weight of the
pieces of shell recovered on these ten rounds varied
between 4 ounces and 83 ounces, and the number of
pieces ranged between 81 and 337. Of three rounds
the chamber pressure and muzzle velocity were re-
spectively 11.28, 12.26 and 12.39 tons, and 1,800, 1,827
and 1,838 foot-seconds. A second experiment con-
sisted of the bursting of a 6-inch shell at rest in a
closed cell in order to show that the exploder would
work without shock of impact at short range. The
wall of the cell was burst open by the force of the
explosion of an ordinary cast shell weighing 11914
pounds, fully loaded. The fragments recovered num-
bered 2,122 pieces, their total weight being 6514 pounds.
The wet guncotton charge weighed 6 pounds 9 ounces,
and the explosive composition in the exploder weighed
10.5 ounces. The fuse was of the ordinary direct-
acting pattern, and was fired electrically. Further
trials showed that wet guncotton with this new
safety exploder can be fired through the thickest
armor plate without exploding until it had passed
through.
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A New Magazine Rifle.

It is said that the Danes have adopted a new maga-
zine rifle for naval and military purposes. It fires, on
the proving ground at least, at the modest rate of fif-
teen rounds a second, and allowing for reloading, 300
a minute. The magazine holds thirty cartridges. It is
heresy, we suppose, to say so, but we are of oninion
that there is an unnecessary fuss made about rapid-
fire rifles. They have to be aimed to be of much ser-
vice, and the time to aim cannot be reduced. The
Danes, maybe, have read atout the need of a ton of lead
to kill a man, so propose to try and deliver the ton as
quickly as possible. But, as the utmost a soldier can
carry is 300 rounds, and supply is not ea‘sy in real war—
ashore or afloat—there seems a fair chance of Danish
warriors being short of their quota of the needful ton
at critical moments. Afloat, this is beginning to be felt;
and though the Vickers-Maxim firm, with the bare
charge, have done much to save us feeling the “weight
of ammunition problem,” any advance in rapidity of fire
seems likely to bring the problem back. Given a
weapon that fires fast, men in battle are pretty sure to
fire it as fast as they can.
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Greatest Passenger Transportation in

the World.

The elevated railroads of Manhattan and the Bronx
are unmatched by any open-air steam railroad system in
the world 'in the number of passengers carried each
year. The r-n.rt of the business done by these elevated
railroads fi:r (17 year that ended June 30 last shows
that in tha: yeeo 215,000,000 passengers (round num-
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bers) were transported. It might have been added that
they were transported without accident to one of these
passengers excepting some trifling bruises.—Philadel-
phia Press.
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AN IMPROVED VAPORIZER FOR GASOLINE ENGINES.

The cross-sectional cut of a gas engine vaporizer, or
carbureter, seen in this column, shows very clearly its
salient features, which are the invention of Mr. A. W.
Olds, of Hartford, Conn.

The inventor’s idea, in designing the vaporizer, was
to do away with the needle-valve usually employed for
controlling the flow of gasoline, and substitute for it
an arrangement that would never fail owing to wear
of the valve, such as sometimes occurs with the ordi-
nary type. Mr. Olds had recourse to the difference in
density of gasoline and mercury, in carrying out his
idea; and the manner in which this difference is made
use of, we will now describe.

The vaporizer is made up of two cylinders—the sup-
ply cylinder, filled with gasoline, and the atomizing
cylinder, through which the air and vapor are drawn
to the engine. The supply cylinder is divided by a
horizontal partition, C, into two compartments, i
and B, which are the gasoline feed chamber and the
float-feed chamber respectively. A vertical tube, D,
connects the two chambers, and a long, fine wire pass-
ing through this tube, is suspended from the Dbail of
the float, F, by a collar and set screw, and carries at
its lower end a cup, E, half filled with mercury. The
gasoline, entering the small pipe hole near the bot-
tom of the chamber A, rises through tube D, and, over-
flowing at’its upper end, falls into chamber B. As this
chamber fills, float F rises, carrying with it the mer-
cury cup, E. When the surface of the mercury covers
the bottom of the tube D, the gasoline forces some of
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the fluid up in the tube. This of course lowers the
level slightly in the cup, allowing the end of the tube
to become uncovered sufficiently for more gasoline to
flow up in it, as a result of which the cup is again
raised, and more mercury forced up the tube. A col
umn of mercury is thus formed in the tube, and the
gasoline bubbles up through it until its height becomes
sufficient to balance the head of gasoline, when the
latter will cease to flow. By this time the gasoline
will have filled chamber B to within a short distance
of the needle atomizer valve H, through which it is fed
to the engine. When the engine is running, a small,
steady stream of gasoline overflows from the top of
tube D into the float-feed chamber, in order to keep up
the level. That this stream is continuous, rather
than intermittent, was demonstrated in a test made on
a Westinghouse gas engine in the presence of the
SCIENTIFIC AMERICAN representative.

Besides the mercury column for controlling the feed
of gasoline to the float-feed chamber, the carbureter
has a double valve in the vaporizing cylinder, for
throttling the air inlet and vapor outlet. This valve
consists of a sleeve M, adapted to be turned by a
wrench on Iug N. The sleeve has ports that match
those in the cylinder proper, which are arranged with
the lower one slightly smaller than the upper. so that
there is always a slight vacuum in the cylinder, which
tends to draw the gasoline through the needle valve
H. By throttling both the vapor and air proportion-
ately, the suction is always the same, and the mixture

never varies, no matter at what speed the engine is

run. The two wire gauze cones, L, serve to break up
the gasoline and thoroughly vaporize it. These are
not absolutely essential, however, and can be left off
if desired.

The vaporizer is made of brass or aluminium, and
will be found a most satisfactory article for use on all
kinds of gas engines where absolute surety is wanted
that there will be no leakage of gasoline. With it, an
auxiliary shut-off cock is unnecessary, as the mercury
column can always be depended upon for shutting off
the gasoline flow when the engine stops.
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@ orvrespondence,

The Ac¢rodrome,
To the Editor of the SCIENTIFIC AMERICAN:

My attention has been called to the communication
of your Mexican correspondent, F. McC.., in your issue
of January 10, which is a fair criticism of the aero-
drome illustrated by the writer in StppLEMENT No.
1399, for which is claimed the important characteris-
tics of inherent stability and automatic control; also
levity and translation through the air by a single physi-
cal action of aeroplanes operating under the simple
law of the parallelogram of forces. He expresses the
Lelief that the swivel support of the rider will not per-
mit the rider’s changing the plane of revolution of the
aeroplanes by varying the center of gravity, and in-
stances a floating barrel upon which a swimmer is
trying to climb.

I may say that the reasonable assumption of your
correspondent was anticipated and fully realized at the
first conception of this type of machine years ago
(caveat drawn in 1894), note taken, and provision
made accordingly in such a way that, to a degree, a
lighter, simpler, and cheaper combination resulted. A
possibility was forestalled, and a fact, if fact it
proved, curious as it may seem, was to be utilized to
remedy a difficulty.

As to the barrel simile, your correspondent must
admit that the boats and vessels of commerce, which
approximate barrel shape, and probably descended from
such primitive shapes, do not careen to such an extent
as to render water navigation impracticable. Why?
Because in the evolution of the art of boat building
and operation, the tendency is minimized and rend-
ered negligible.

It is hoped to show your correspondent and others
whom it may concern, that notwithstanding his as-
sumption of absolute prohibition, it will not be realized,
or, more carefully stated, will not be apparent to a
detrimental degree in the first machine produced. of
the type illustrated.

As to steam power, it may be said this type of aero-
drome lends itself to the adoption of steam prime
movers very completely, and was so first designed, but
set aside for a larger factor of safety. The trouble
with it is, and always will be, the weight of water, or
any substitute therefor, where lightness is a desider-
atum and considerable radius of action important.
Condensation and the re-use of the water is, for the
writer, ~ntering too much i1nto the refinements of this
particular art at this stage. ’'Tis best to follow the
lines of least resistance. S. D. Morr.

Passaic, N. J., January 12, 1903.

Irrigation in the Scuthwest.,

There was recently begun in Texas what is nianned
to be the most extensive system of irrigation in the
United States, for it involves the utilization of no les:s
than 295,000 acres of land. A main canal will be con-
structed 100 miles in length, extending 30 miles from
the town of Peccs in a southwesterly direction, cross-
ing the Texas and Pacific Railroad 6 miles west of
Pecos, and on to Toyah Lake, 7 miles south of Pecos.
where one of the largest reservoirs in existence is to
be constructed. From Toyah Lalke the canal will run
on and join the Williams Canal 30 miles farther down,
finally emptying into the Pecos River 60 miles below
Pecos.

—eip- P —

Hewitt Converter and Lamp in
Encland.

The readers of the ScIENTIFIC AMERICAN are more or
less familiar with Mr. Peter Cooper Hewitt's mer-
cury vapor lamp. It will be gratifying for them
to learn that it has met with no little favor in England.
f.ord Kelvin was unstinted in his praise of Mr. Hew-
itt's work. The Hewitt lamp, it will be remembered,
rescmbles somewhat Macfarlane Moore’s contrivance;
but differs radically therefrom in the principle of its
operation. Instead of employing rapidly alternating
currents, Mr. Hewitt renders incandescent the vapor of
mercury, for which purpose a low-pressure continuous
current is employed.

Mr. Hewitt has also invented a new form of convert-
er which it appears differs radically from the present
machine for converting alternating currents into di-
rect currents. In the course of his experiments: with
his mercury-vapor lamp, Mr. Hewitt evolved the pres-
ent invention. From the meager details at hand we
are unable to state precisely the form of the new con-
verter, but we are informed that it is based ,on thc
discovery that certain vapors under peculiar conditions
supnress certain portions of the alternating waves so
as to change the flow into a direct current. The re-
sulting current is pulsating, however, having the same
frequency as the original alternating current. The ap-
paratus is said to be very simple and extremely small
as compared with the rotary converters now in use.
It is also asserted that the new converter, in its pres-
ent form, will handle voltages as high.as 3,000, and
that probably this figure may be increased %o 10,000
upon further investigation and experiment,

The Cooper
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HOW A TELESCOPE WAS MADE AT THE JESUIT
COLLEGE, MONTREAL.

T'hrough the courtesy of the Rev. Father Foullety,
we are enabled to give our readers-an account of an un-
dertaking, through which the Jesuit College at Mon-
treal, Canada, has secured a telescope which satisfies
all the demands made upon it. The telescope was
built from the designs of the Rev. Father Garais, by
the members of the Jesuit College. The spherical
mirror of this telescope is in point of size the third
in North America, being excelled only by those of the
Yerkes and Lick observatories. No little admiration
is due to the man who has not only designed the whole
and constructed the principal parts of so intricate an
instrument, but who has moreover with his own hand
erected the machinery required for its production.

We are informed that a lathe was put up upon
which the crude block of Mantois glass for the mirror
was ground. The process used for cutting the mirror
shows some novel and interesting features, and is
best explained by reference to our diagrams.

A cast-iron wheel, four inches in diameter, C (Fig.
1) was rapidly rotated by means of a driving belt, d,
from the pulley, W. The wheel, C, was so fixed that it
could be raised or lowered at will by means of a fine
adjustment. Under it was placed the block of glass.
This block, M, was firmly fixed upon the table, N, which
could be rotated about a vertical axis by the handles,
h h. The table, N, carrying the glass, could also be
moved in a straight line parallel with the direction of
the belt, d. From a reservoir, R, sand and water were
fed upon the grinding wheel, C. The process adopted
was as follows: The rapidly rotating wheel, C, was
lightly applied to the glass block. While sand and
water were continually fed from the tank, R, a slow
rotary motion was given to the block by turning the
handles, h h, the wheel, C, being gradually lowered as
the glass wore away. In this way an annular channel
was ground. The block was then moved in a straight
line parallel to the belt, and outward from the pulley,
so that the wheel, C, came nearer to the center of the
mirror; thereupon another rather deeper groove was
ground close to and concentric with the first. In this
way the block was worked until its condition was that
shown in Figs. 2 and 3 in plan and section respec-
tively. By a similar process the ridges, r, left by the
first operation were next reduced. After this the re-
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maining roughness was ground away with cast iron laps
ruled with a network of interlacing furrows forming
squares. It is gratifying to us to hear from Father
Foullety, that in this matter an article which appear-
ed in the SciEnTiFIC AMERICAN SUPPLEMENT (No. 582)
helped to furnish the requisite information. For the
polishing process the mirror was fixed upon a cask, as
shown in Fig. 6, and the operator, circling slowly

Diagram Illustrating the Method of Grinding the Lens.

and regularly around this, giving at the same time a
rotating motion to the lap, worked the latter with great
care over the surface of the glass, finally approximat-
ing it to a parabolic shape by polishing a little more
toward the edges.

The final polish was effected with the finest emery,
the lap being covered with a layer of wax half an inch
thick. This delicate operation required about 50
hcurs’ work. The whole of the grinding and polish-
ing took some 320 hours.

The process used for silvering the mirror was that
described in Troost’s “Chemistry,” French edition,
1884, p. 675. Four solutions are prepared.

1. 40 grammes of silver nitrate, dissolved in 1 liter
of distilled water.

2. 60 grammes of ammonium nitrate, dissolved in
1 liter of distilled water.

3. 100 grammes of pure caustic potash, dissolved in
1 liter of distilled water.
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4. 25 grammes of cane sugar dissolved in 250
grammes of water, inverted by boiling for ten minutes
with 3 grammes of tartaric acid, then neutralized, add-
ed to 50 grammes of alcohol, and made up to 500 c. c.

The glass was thoroughly cleaned with nitric acid,
then with caustic potash. Alcohol was unnecessary. It
was washed in pure water and suspended with the sur-
face to be silvered downward in the bath obtained by
mixing the above solutions in equal volumes. The op-
eration was carried on in a room kept at 80 deg. F. (27
deg. C.). The mirror was kept immersed for about
ten minutes. Fig. 4 shows this operation in progress.

It next became necessary to construct the tube and
the mechanism for éfficiently mounting the mirror. A
wooden mold was fixed by radial supports upon an
iron cylinder fifteen feet long. Upon this sheets of
paper were rolled, and by gluing 250 pounds of paper
sheet upon sheet, an excellent tube of great rigidity
and strength was obtained, which for lightness proba-
bly surpasses anything which could have been made
with other material. In Fig. 5 the tube is seen in the
process of its development.

The working gear was prepared at the foundries of
Garth & Co. and of Belanger, both of Montreal, under
the supervision and after the directions of Father
Garais, who also designed all the parts and furnished
the wooden models.

Our last illustration, which gives a full view of the
completed telescope, shows also the mechanism by
which the motion in right ascension is effected. Mo-
tion in declination is produced simply by hand, by
tilting the tube about its axle.

We close with a table which will give an idea of the
general dimensions of the instrument:

20 inches.
150 pounds.
21 feet 9 inches.

Diameter of mirror......cceeeevvieenen.. 0000
Weight of mirror........ ..
Radius of curvature

Focal length......... ... 5 10 feet 1034 inches.
Aperture... .....cceceeieecneresncencnsaoes 4 deg. 18 min,
Length of paper tube...oovuseienes ceuosss 12 feet.

Weight of tube........ 00006E000800 50 350 pounds.

Total weight of instrument ................ 1,200 pounds.

Cherrick Westbrook, Sr., the fnventor of the tele-
graph receiver, and general superintendent of the tele-
graph system of the Baltimore & Ohio Railroad during
the civil war, died on December 6 at his late residence
in Harrisburg, Pa. He was 86 years of age.

Fig. 5.—Making the Tube of ‘Ieiescope.
HOW THE LARGE TELESCOPE AT THE JESUIT COLLEGE, MONTREAL, WAS MADE.

© 1903 SCIENTIFIC AMERICAN, INC.

Fig. ¢.—The Telescope Completed
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RAILROAD DEVELOPMENT IN CUBA.
BY I. W. DAVIES.

With the opening of the new railroad, Cuba now
enters upon an era of industrial development which
must soon tend to ameliorate her existing political and
economic condition and internal difficulties; to en-
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the island has possessed railway facilities: the eastern
and larger area, running from Santa Clara to Santiago
de Cuba, a distance of some 500 miles, has remained
practically unexplored and undeveloped.

Immediately after the surrender of the country to
the United States in 1898, the late President McKinley,
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companies, the aggregate length of whose lines is only
917 miles, is entirely inadequate in bringing the ex-
treme ends of the island together, Santiago and

Havana in point of time being as far apart as San
Francisco and New York, though only separated by a
The facts gathered

distance of a few hundred miles.

A Deep Cut on the New Railroad.

- AN NY.

A Stong Culvert; Characteristic Masonry on the Cuba Railway.

Modern Locomotive of the Type That Will be Used on the New Road.

President Sir William Van Horn and Party Inspecting the New Track,

NEW RAILROAD IN CUBA CONNECTING HAVANA WITH SANTIAGO DE CUBA.

hance the commercial prosperity of the country, and
consequently conduce to the conciliation and better-
ment of the inhabitants, far more effectually and ex-
peditiously than the wisest of legislative enactments or
the most reasonable and agreeable of treaties.

Until now barely one-half of the western portion of

with characteristic promptitude, commissioned Mr. Rob-
ert B. Porter to visit the island to make investigations
and to report on her industrial, commercial, and finan-
cial condition. In dealing with the question of railway
communications there, Mr. Porter reported:

“The railway system of Cuba, consisting of seven
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on this subject point to the advisability of immediately
constructing a trunk railway from end to end of the
island, witn branches extending north and south to the
important cities and ports. From whatever standpoint
it may be viewed, no one enterprise could do so much
to improve the situation on the island. No revolution
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could have existed in Cuba if such a railroad had been
completed by the former government, and nothing will
so rapidly tend to the revival of commerce and general
business as the facility for quick passage from one end
of the island to the other, and from the trunk line
over branches to the seaboard cities. All political
turbulence will be quieted thereby and prevented in the
future. The entire country will be open to commerce,
lands now practically of no value and unproductive will
be worked, the seaport towns will become active, and
commerce between the island and the United States
will soon he restored to the former figures. . . .
After a careful study of the situation, it would seem
extremely doubtful if such an enterprise could be made
a commercial success for many years to come.”

The ominous, though honest, warning contained in
the concluding sentence of this report certainly tended
to defer rather than encourage any prompt measures
being adopted, either by the government or a body of
capitalists, toprovide Cuba with what she most urgently
needed for her present and future welfare, as well as
for the ultimate benefit of the United States. With
wonted alacrity, however, and regardless of any imme-
diate prospect of commercial reward, Sir William Van
Horn got together a well-chosen company of American
and British gentlemen interested in railways, and with-
out loss of time a body of competent men were dis-
patched to Cuba to make a thorough survey of that
large portion of the island to which Mr. Porter had
referred as being so much in want of railway facilities,
and with equal promptness the Cuba company decided
to at once undertake the enterprise at all hazards. The
result is that in less than two and a half years the
whole work has just been completed most successfully
and satisfactorily, and to-day Cuba enjoys a through
line of railway communication from one end of the
island to the other, running
through the very heart of
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ous reptiles, and has fewer mosquito and similar pests
than any other southern regions.

There are no obtainable government lands in Cuba;
practically all of the lands are held by individuals, and
in the eastern half of the island they are usually held
in large areas. No systematic land survey has yet
been made, and the large tracts are mostly in irregu-
lar forms and their boundaries are ditncult to define
and trace; land titles 'in the unoccupied and in the
newly settled parts of Cuba are in many cases defective
and need strict investigation, though the government
has recently taken steps toward the perfection of titles.

Not the least important and remarkable feature in
connection with this modern Cuban railway enterprise
is the combination of American and British interests
and influences. The international infusion is in happy
consonance with similar existing vested interests on the
island, and has already produced unmistakable evidence
of a very promising future for Cuba, commercially, po-
litically, socially, and generally.

-~ ——
Stationary Fire Pumps.
BY GEORGE J. JONES,

There has just been installed in the city of Phila-
delphia an advanced type of fire-fighting system which
seems to indicate that the fire engine as we know it to-
day will soon be retired from service to a very great
extent, the necessary water pressure being secured from
a large stationary pump.ing plant. Some of the ad-
vantages claimed for the system are the following:
In the first place, it offers, for fire purposes, a stream of
water which is almost instantly available, and which
has more volume and can be thrown higher than that
delivered by any fire engine yet in operation. It avoids
the possible delay which may occur in getting a fire
engine to the scene of the conflagration and into ser-
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these three craft maintained by the city in the Delaware
River, will be at all times connected and ready for
work, until the permanent plant is in operating order,
which will be about June next.

The installation consists of four principal mains
laid along Market, Arch, Race, and Walnut Streets,
from the Delaware River to Broad Street, the gridiron
being formed by cross connections on Second, Fifth,
Eighth, Eleventh, and Broad Streets. The pipe is of
especially constructed, tough, gray cast iron. The
principal main, on Market Street, is 16 inches in dia-
meter, while that on Race, Walnut, and Arch Streets is
12 inches. The diameter of the cross connecting pipes
is 8 inches. The thickness of the pipe ranges from 7%
to 1%, inches. The joints are flanged and securely
bolted together, and other precautions have been taken
to malke them as strong as possible, in order to with-
stand the great strain to which they will be put.
Heavy cast iron sleeves, or sockets, are provided at in-
tervals in the pipe system, to allow for the contraction
and expansion of the metal. Crosses have been put in
at the nrincipal street intersections, to meet any fur-
ther demand for extension. There are 139 especially
constructed hydrants on the system, each with two
outlets for 3l-inch hose. The hydrants are of the
heavy post pattern with 6-inch inlets and 4-inch out-
lets. The couplings in use are what are known as the
“Siamese,” with which it is possible to make six con-
nections at one time.

The new system was recently subjected to a severe
test by the members of the Fire Underwriters’ Asso-
ciation. The trial took place on Broad Streect, at a
peint which is about 8,000 feet from the pumps. The
most satisfactory results were secured, although it was
impossible, under the existing circumstances, to test
the pipes to their full capacity. After being laid, each
section of the pipe used was
subjected to a pressure of

the country.
There are also several (
branch lines—some in course . %
of construction, and others - \>
in contemplation. The most %) 0 O
important branches soon to
be opened are those running 4‘\
across the island, connecting
Santiago de Cuba with the
Bay of Nipe and Jugaro with
San Fernando, and two
smaller lines forming a con-
nection with Sancto Espiri-
to at one end of the trunk
line and Holguin at the
other.
The railroad is of stand-
ard gage, and its bridges are

of steel and masonry; its &

equipment will be similar to NOTE &

that of the best American ‘ - &£
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railways, and it is intended
to run through sleeping cars
between Havana and San-
tiago de Cuba—a distance of
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400 pounds, and with the
stationary plant in opera-
tion, it is expected that
pressure will almost

that point; but
at the test, with the
combined efforts of the
three fire boats, the pres-
sure on the pipes was less
than half that figure. How-
ever, the work done at the
test and at subsequent fires
has demonstrated that this
kind of a service is far su-
perior to anything which
could be secured with the
use of portable fire engines.
At one time there were
twelve streams of water is-
suing from two hydrants,
the water being hurled a
distance of 175 feet through
a 300-foot section of hose.
The hose used was 21

reach

nearly 900 miles.

The main object of this
new railroad is stated to be “the development of the
eastern and larger part of the island of Cuba, by es-
tablishing direct rail connections between Havana,
Sancto Espirito, Puerto Principe and Santiago de
Cuba and to open up a vast extent of new and at-
tractive country for settlement and cultivation.” The
new line will also add largely to the attractions Cuba
offers to tourists, for it will make many important and
interesting places and districts easily accessible which
have hitherto been difficult to reach, and which have
been rarely visited.

Along the main line are to be found great areas
of land of the richest description, well watered and in
most cases well wooded, suitable for sugar cane, to-
bacco, Indian corn, cotton, coffee, cacao, and all of
the fruits of the tropical and sub-tropical regions.
Other districts are peculiarly adapted to cattle; in-
deed, cattle do well everywhere, for the grasses are
luxuriant and highly nutritious, and there is usually
an abundance of water. Around the coast are to be
found many excellent harbors, and it is reported and
kbelieved that the unexplored part of the island con-
tains much hidden mineral wealth.

The interior, which is sparsely populated, is compar-
atively ievel, and largely covered with hardwood tim-
ber, and while the soil of the different districts is gen-
erally of extraordinary fertility, some places are more
desirable than others, both in this respect and in regard
to healthfulness. On the whole, the climate is for the
tropics, a tolerable one, and the island will soon be
rendered more healthy by foreign irrigation, drainage,
and an improved system of sanitation. The northern
employes of the Cuba company have as a rule been
free from illness of any kind, notwithstanding their
employment on railway construction under conditions
not always favorable to health. Unlike many of the
West India islands, Cuba is entirely free from poison-

THE RECENTLY COMPLETED RAILROAD THROUGH THE ISLAND OF CUBA.

vice, to say nothing of the elimination of the element
of danger, always present when these heavy vehicles
are driven rapidly through the streets of the crowded
portions of a large city.

The plant laid down in Philadelphia covers the
more congested part of the business section. At pres-
ent the pumping is done temporarily by one of the fire
boats moored at a wharf in the Delaware River, or by
all of them, as the occasion may demand. Work has
been started on a permanent pumping plant at the foot
of Race Street, which, when completed, will be at all
times in readiness for instant operation. Then it will
be possible to pump fourteen hundred ‘gallons of water
per minute into a burning building.

The high-pressure system consists of a gridiron ar-
rangement of piping entirely independent of the ordi-
nary water supply, although a connection, fitted with a
check valve, is maintained between the two plants for
the purpose of keeping the pipes primed constantly and
ready for instant service. The pressure amounts to
from seventy to eighty pounds at the hydfants. A tele-
phone system, with call boxes located in the vicinity of
each hydrant, comprises a feature of the new plant;
and ir:mediately upon the receipt of an order for
water, the pumps at the water’s edge will be started,
and, since the pipes are kept filled by the regular water
system, the pressure is available at once, so that no
time is lost in getting a deluge into the burning build-
ing. Under the existing arrangement, with the fire
boats doing the work, there is never a delay of more
than five minutes, which is inconsiderable when com-
pared with that of getting apparatus to a fire and into
service under ordinary circumstances. When the new
pumping plant has been put into operation, this delay
will be reduced to a few seconds. There are three
pointg along the river front where connections with
the system may be made by the fire boats; and one of
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inches in diameter and had
a 1%-inch nozzle. A single
stream, with a 3%-inch hose
and a 2-inch nozzle, was thrown a distance of 262
feet in. a horizontal direction, the nozzle being held
at an angle of about 30 degrees. With two streams,
the distance was decreased to only 258 feet. A single
stream thrown in a vertical direction reached to with-
in a dozen feet of the top of the North American build-
ing, in front of which the test was conducted. The roof
of this structure is 255 feet above the pavement,and it is
the tallest building in the city. A stream from the high-
pressure system was sent aloft beside one from one of
the most powerful fire engines owned by the city. The
stream from the latter reached the ninth story, while
that from the high-pressure hydrant touched the nine-
teenth. While these tests were being conducted, hy-
drants in distant parts of the high-pressure section
were opened, in order to note the effect on the Broad
Street streams, but the decrease in the flow was hardly
appreciable.

As a result of the successful demonstration of the
high-pressure service, the insurance rates in the por-
tion of the city thus protected were at once lowered,
and it is possible that a further reduction will be
made.

The system was installed by the Hoffman Engi-
neering and Contracting Company, of Philadelphia.
The use of gas engines in the permanent pumping
plant is one of the notable features of the installation.
These engines, of 300 horse power each, are now
being built by the Westinghouse Company.

The computation of the figures for the steam plant
must take into consideration the coal consumption
for the entire month, with steam pressure on the boil-
ers all the time; but this calculation contemplates only
about ten hours of actual service per month. This
would cost $50 per hour. The gas plant will require
gas for the time of the run onlv. as when the engines
are idle there is no consumption of gas; and, on a
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basis of ten hours pumping per month, the gas plant
would cost $39.20 per hour. The services of nine
men are required for the steam plant, while six are
sufficient for the gas plant. Chief Hand says that in
actual practice the economies of the gas plant will be
even greater, for it will very rarely happen that the
entire plant will be in operation ten full hours each
month.

QUEER CAPRICE OF CALIFORNIA WOODPECKERS.
BY M. C. FREDERICK.,

For bees to establish themselves beneath the roof or
over a window in a dwelling occupied by a human fam-
ily, is not rare; but it is seldom that woodpeckers
follow their example and choose a residence for a store-
house.

The region of Santa Barbara was once well wooded
with fine live-oaks, the headquarters of large num-
bers of woodpeckers. Their incessant noisy hammer-
ing from daylight till dark as they cut holes in the
trunks of the trees and fitted in the acorns, their
sharp calls, and the frequent flashes of brilliant red,
white, and blue-black, as they flitted from branch to
branch, gave a certain gala atmosphere to the woods
and added much to their charm.

Montecito Valley, contiguous to Santa Barbara and
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WOODPECKER’S TREE-TRUNK STOREHOUSE FOR
ACORNS.

the home of most of her wealthy residents, still re-
tains many of these old oaks, often the chief feature of
landscape gardens widely noted for their beauty. A
fairly large number of woodpeckers continue to ply
their vocation with unabated energy. Why they should
prefer a residence in the midst of one of these groves,
for a granary, instead of the regulation tree trunk, is
a mystery. Perhaps they discovered that redwood is
more easily worked than oak or sycamore, or perhaps
it was the labor-saving feature that appealed to their
thrift, since, instead of a separate hole for each acorn,
a single hole answered for many acorns.

Whatever the reason of their curious choice, they
have so thoroughly drilled the wood of the building as
to cause serious damage and necessitate extensive
repairs.

The cornice, or strip of molding that finishes the
under edge of the roof, ‘known as the crown molding,
has most attracted their fancy, inclosing as it does
a small triangular space back of it, extending entirely
around the roof. One can well imagine the surprise of
the first industrious little cabinetmaker who, having
chiseled cut a cavity of the proper size, was driving his
acorn into place, when it suddenly disappeared.

A second acorn tried in the same place meeting the
same mysterious fate, his unconquerable persistency
doubtless led him to try again and again, in the hope
of unraveling the mystery until, the immediate space
being filled, he at last comprehended the situation and
delightfully adopted the new method instead of the old.
Anyway, the woodpeckers have made holes at conven-
ient intervals, and literally crammed the space to
overflowing. In some instances the molding is sprung
half an inch or more from its place, the tightly
packed acorns protruding through the cracks.

The holes are usually made in the upper edge of
the molding, next the shingles, the shrinkage of the
wood having evidently left a slight opening which
facilitated their labors; but holes have also been made
directly through the cornice, as the illustration shows.
The shower of acorns that fell to the floor when the
moldire iremn the roof over a corner of the balcony

was ressoved. is also shown.
The ' adventurers by no means confined them-
selves ~: t1¢ cornice. The sides of the upper story
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being shingled, they have made a number of perfora-
tions down the corners and elsewhere, and in the
middle of a gable is an opening large enough to ad-
mit the birds themselves. Whether they found the
interior to their liking, and nested there, is not known,
since there is no way of entering the attic to see. It
is believed, however, that there are bushels of acorns
stored away in various parts of the building.

Other houses in the same locality have been at-
tacked by the birds—in one instance they made holes
along the comb of the roof, plugging them up with
acorns; but in no other case have the depredations
approached this in magnitude. If any one appeared
while a woodpecker was at work, he would stop for
a few moments, eye the intruder saucily as if trying
to divine his intentions, and then go on hammering
as unconcernedly as if no one were watching.

o>

Automobile News,

Henri Fournier, the noted French automobilist, ar-
rived in New York last week, bringing with him five
French machines to sell to wealthy Americans. Two
of these automobiles are 9 horse power Renault cars,
one of which is patterned after an English cab and
the other after a landaulet; the third is a 40 horse
power Mercedes of double phaeton pattern, with en-
trance in front, King of the Belgians seats, and fin-
ished in pearl.gray; the fourth is an 18 horse power
Mors, with a very low frame, triple phaeton body, and
seating room for seven; and the fifth is the most novel
of all, being a Lohner-Porsche, 28 horse power, gaso-
line-electric tonneau car, with electric motors in the
hubs of the front wheels, which also steer the ma-
chine. A gasoline motor direct-connected with a dyna-
mo furnishes power for generating electricity to run
the car, any superfluous current being sent into a
storage battery, which supplies extra power as it is
needed. The car is said to have 14 different speeds,
the maximum of which is 48 miles per hour. This
system has been so successful that the Panhard Com-
pany has purchased the patents and is making ma-
chines.

When questioned regarding his new 120 horse power
racer, Fournier said: “It is short in front, like a
fish’s head, and then long, like its tail. After you
break the air, it rushes in behind and pushes you; so
you must have the car short in front and long behind.
The seat is just a bicycle saddle on the rear
axle. It will have four speeds and drive direct on the
highest. What will it do? Oh! 32, 33, or 34 seconds
to the mile.”

In regard to the 1,600-kilometer (993.6 mile) Paris-
Madrid race of next summer, Fournier stated. that
Mors machines are being built for W. K. Vanderbilt,
Jr., and D. Wolf Bishop to drive in it. He gave it as
his opinion that in all probability the International
Cup race would be over the first day's stage of this
race, i. e., from Paris to Bordeaux, a distance of 585
kilometers (362.28 miles). The German entries in the
cup race consist of two 100 horse power Mercedes ma-

ACORNS REVEALED BY THE REMOVAL OF A CORNICE.

chines, to be driven by Baron de Caters and Camille
Jenatzy; Fournier and the Farman brothers will repre-
sent the French, the latter driving Panhard machines;
S. F. Edge and Charles Jarrott will mount English
Napier cars; and Alexander Winton, with two other
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of his countrymen, will run American machines.
While on the subject of racing, Fournier said that he
would like to have a track race with Mr. Winton or
Barney Oldfield, who drives the Ford racer, for any
distance they might name; and that if such a contest
could be arranged, he would bring over his new cup
racer for it.

The Daimler Company, of Cannstadt, Germany, have
brought out a new 60 horse power model of their popu-
lar Mercedes car, in which the frame is hung lower
than usual, and which has a novelty in the shape of an
electrically-manipulated change-speed lever that en-
ables the operator to effect a change of speed by merely
pressing a button. This improvement is a great one,
as the changing of gears is an operation that requires
considerable skill to perform properly on most of the
large gasoline cars.

The New York Automobile Show closes its doors on
January 24. Some of the novelties that were ex-
hibited there we shall describe in our next issue and
in a special Automobile Number, to be published the
middle of next month. Most of the manufacturers

HOLES DRILLED BY WOODPECKERS THROUGH A
CROWN-MOLDING.

of steam and electric carriages have added gasoline
automobiles to their list of cars, and the gasoline ma-
chines are becoming more widely used than ever.
Those with air-cooled motors are more numerous than
heretofore, and the tendency is to simplify all parts of
motors and machines as much as possible. Several
cars propelled by two-cycle gasoline engines were an
example of simplicity aimed at in engine construction,
while the planetary transmission gear mounted on the
engine shaft, as used on many of the runabouts, is
without doubt the simplest and most compact form of
transmission gear. Three-speed transmissions are used
on many of the heavy cars, sliding gears being used for
the purpose in most cases, and individual clutches, with
gears always in mesh, being employed in a few in-
stances. Wood wheels with detachable double-tube
tires have taken the place of wire wheels and single-
tube tires; and almost all parts are made stronger, in
order to stand hard use on bad roads.

The North-Eastern Railroad of Great Britain, a
portion of which is to be converted to electric traction,
proposes to carry out a series of experiments with
petrol auto-cars to be used upon the 37 miles of track
near the section to Dbe electrified at Newecastle-on-
Tyne. An order has been placed with a motor
power company in London for the supply of a number
of large four-cylinder petrol engines to develop 100 horse
power each. It is intended to employ these engines
for the haulage of light and frequent trains on local
branches. The petrol cars which have been ordered
for this purpose have done excellent work on common
recads, and it is anticipated that they will achieve
even better results on the specially constructed track
of a railroad The advantage of this innovation in
railroad traffic is that it will not necessitate any
alterations of the track, such as the laying of the third
current rail with its complications at crossovers and
junctions.

Chief Engineer Melville Retires,

On January 10 Rear-Admiral George W. Melville,
Chief of the Bureau of Steam Engineering, was placed
on the retired list of the navy, having reached the age
limit of sixty-two years. By special authority of Con-
gress, he is to continue his service at the head of the
Bureau until August 9, 1993. Admiral Melvilie was
appointed to the navy from New York in July, 1861.

-

New Use for Formaline,

At the last annual meeting of the Obstetrical So-
ciety, Dr. Charles C. Barrows read a paper in which
he presented the results of his use of formaline as a
cure for sepsis or blood poisoning. Formaline has been
used as an antiseptic, but the use to which Dr. Bar-
rows has put it is probably new. Further experiments
will be watched with interest.

P —

Motorman John G. Flynn, of Bridgeport, Conn., is
the inventor of an insulated switch iron which will
save the motorman from getting many shocks while
working around his car.



64

Scientific

American

JANUARY 24, 1903.

RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

AGRICULTURAL IMPLEMENT.—D. LUBIN,
New York, N. Y. A manually-operated device
is provided by this invention for digging and
cultivating ground. The device may be easily
operated by one person and may be used to
throw up comparatively large slices of earth
and finely pulverize them before being again
deposited on the ground. Thus with one ma-
chine the ground is prepared for seeding or

planting.
POWER OPERATED AGRICULTURAL
MACHINE.—D. LtsiN, New York, N. Y. This

invention relates to improvements in mackines
for the fine tillage or cultivation of ground,
an object being to provide in connection a
motor-driven vehicle and an agricultural tool,
the mechanisms being so arranged as to al-
ternately move the vehicle and draw the
tool along the ground; that is, to move the
vehicle a prescribed distance while the tool re-
mains still and then draw the tool up to the
vehicle while the vehicle is stationary. By
this division of work it is possible to em-
ploy a motor of comparatively low power.

Engineering Improvements,

FLUID-PRESSURE SPEEDING DEVICE.—
J. WIECHMANN. Albany. N. Y. Mr. Wiech-
mann has invented a device nominally employ-
ing fluid pressure and used as a transmission
gear from a driving shaft to a driven shaft,
the relative speeds of which are controllable
at will. The speed of the driven shaft may
be gradually reduced as compared with the
speed of the driving shaft and the speed of the
driven shaft may be in the same.direction as
that of the driving shaft, or in the opposite
direction.

PUMIP.—W. 8. McRogerTs, Findlay, Ohio.
TLis invention relates particularly to pumps
for removing sand from oil wells, the object
being to provide a pump of simple construction
that may be readily inserted or removed from
the well. The device is so arranged that
it may be cleaned or emptied of sand without
inverting it. '

Lighting, Heating and Ventilating
Apparatus.

BOSII-PLATIE FOR BLAST-FURNACES.—
J. . McCavsnanNp, Pittsburg, I’a. The in-
vention provides improvements in that class of
devices employed for cooling the walls of
blast furnaces which are known in the art
as “bosh-plates.” The object of the invention
is the production of a simple device which
seryes to secure a good circulation of water
around the ‘‘nose’” or inner end of the plate
and the uniform diffusion of the water over
the upper and lower surfaces of the plate to
the end that the plate cannot become cracked
or broken nor can sediment accumulate therein.

GAS-SAVING ATTACHMENT.—P. RIESS
and (. LANGE, New Orleans, [.a. The purpose
of this invention is to provide a device adapted
for use in any system of piping whereby to
economize in the use of gas for heating, light-
irg, and cooking purposes, and to so construct
the device that it may Dbe readily and con-
veniently applied at a burner or at any point
in th» system of piping between the motor and
the point where the gas is to be consumed.

ACETYLENE-GAS GENERATOR.—G. I. La
(‘enL, Lakota, N. I). This generator is so ar-
ranged that gas cannot escape through the
ignorance or carelessness of attendants, nor
can tne apparatus be wrecked by explosion at

or subsequent to the operation of recharging
tle generator. The generator is removable
bowidy and in a sealed condition from its

tank, so that it may be carried out of doors,
emptied. cleaned. and recharged without per-
mitting the escape of odor into the room.
VENTILATING-FAN.—W.
mord, W. Va. The object of this invention is
to provide an improved fan for ventilating
mines. The blower and the casing within
which it rotates are tapered. When used in a
mine the reduced or open end of the casing
is located at the drift-opening and the exit-
pipe extended to a point where foul or impure
air may be delivered. The -increasing inner
space in the casing from its inlet permits ex-
pansion of the air and consequently a more
rapid discharge through the exit-pipe.
STEAM HEATING APPARATUS.—A. P.
BrooMeLL, York, I’a. The present invention
covers certain improvements in steam heating
apparatus for which TLetters Iatent were
previously granted «to Mr. Broomell. The im-
provements herein provided are designed to
afford a simpler, more practical and more
efficient construction of receiver which re-
ceives the water of condensation from the
radiator to the building and any air that ac-

Burrows, Thur-

companies it, sending the air out into the
atmosphere and returning the water to the
boiler.

VENTILATING-STOVE.—F.
Durlington. Wash. Mr. Shafe®s invention rve-
lates to sheet or cast iron stoves. by means
of which fresh. cold air from outside of the
building to be heated and ventilated is made
to pass between an inner heated stove and an
outer jacket and thence discharge into the
room, after which, as the warm air cools and

R. SHAFER,

settles to the floor, it is taken from the room.

by way of the stovepipe.

Mechanical Devices.
EXCAVATING-MACHINE.—C. C. McCBRiDE,

(C'alifornia. Owing to certain improvements
provided by this invention Mr. McBride's ex-
vacating-machine may be wused to good ad-

vantage in many different kinds of work, such,
for instance, as railway grading and cutting
through banks, for narrow and deep cuts where
cumbrous machines are unavailable, for min-
ing work, and in all places where excavation
of a bank of opposing material is necessary.

SPEED-INDICATOR-OPERATING MIANS.
—C. B. KgLLy, Anderson, Ind. Means for
operating a speed-indicator are provided in

this invention. It may be used for indicat-
ing the distance traveled by a vehicle in a
stated time, or it may Dbe fitted to show the
number of revolutions per minute of a turning
part. The operating means consists of a
series of steel balls which are driven radially
by centrifugal force, actuating levers which
communicate the motion to the indicating de-
vice.

OPERATING MEANS FOR SPEED-INDI-
CATORS.—C. E. KeELLY, Anderson, Ind. This
invention relates more particularly to a means
for transmitting movement to a speed-indicat-
ing device, such, for example., as that de-
scribed above. The device comprises means
for regulating a spring tension so as to regis-
ter accurately the number of miles a vehicle
has traveled, or the number of rotations a ro-
tating part has made.

FRICTION-CLUTCIH.—M. Piverr, New Or-
leans, La. The object of this invention is to
provide an improved friction clutech which is
of simple construction and effective in opera-
tion to transmit power from a motor to the
driven parts.” The arrangement is such as fo
.permit the operator to readily disconnect the
driven clutch member from the driving clutch
member.

WINDMILL.—J. G. BEXSTER, Moline, IIL
The improved windmill provided by this in-
vention is arranged to insure a direct and full
transmission of the power developed in the
wheel. An improved means is provided for
shifting the vane to throw the wheel out of the
wind. The construction of the wheel is such
that in case a wing breaks it can be readily
replaced by a new one without taking the rest
of the wheel apart.

REGISTER.—J. II. Wagrxer, Westplains,
Mo. Mr. Warner's invention is an improve-
ment in registers used in connection with a
cigar-cutter whereby to register the number
of cigars cut. The construction is such that
the cigarmaker as he cuts the ends of each
cigar operates the register, so that he can,
at a glance, determine the number of cigaus
made, whether the same are made by hand. in
bunching means or otherwise., the register
keeping account of the number of cigars cut.

COPY-IIOLDER.—C. B. Towgrs, Miles
City, and W. A. CaMERrON. Stacey, Mont. The
invention provides a means for indicating to
-a stenographer a particular line of manuscript
from which the copy is being taken. It pro-
vides means for automatically operating an
indicator by the typewriting machine. or for
manually operating it by means of a crank.
Automatic means are also employed for re-
turning the indicator to the top of the copy-
holder on which it is located, thereby saving
the time and labor of the stenographer using
the invention.

MACIIINE FOR CUTTING, EXPANDING,
AND BEADING TUBES OR FLUES.—J.
CARMICHAEL, Kranklin. Wash. The construc-

tion of this machine is such that it may be
readily applied and fastened in position on a
boiler and conveniently operated to permit of
cutting a tube to the proper length for bhead-
ing. or to cut an old tube for removal from a
» boiler. The machine will expand the- flue for
setting it firmly in a tube sheet, and will
bead the end of the tube to securely hold the
same in position in the boiler.

TILT-HAMMER.—B. C., A. M, and J M.
SCHRODER, Osmond, Neb. These inventors
have provided an improved tilt hammer of
simple construction which is very effective in
operation and arranged to permit of quickly
varying the stroke of the hammer according
to the nature of the work under treatment.
The hammer may be used in any desired posi-
tion within a vessel or other places.

BEATING-ENGINE.—E. A. Joxus, DPitts-
field, Mass. The present invention, which is
an improvement on one previously patented
by Mr. Jones, is arranged to insure a proper
c¢irculation of the pulp or stock when the vat
is being emptied, and it dispenses entirely with
the manually-wielded rakes now usually em-
ployed for moving the pulp through the dis-
charge pipe.

OLIVE CRUSIIER AND
Mogrris and E. D. SMITH,
purpose of this invention
for separating the stones or pits from olives,
so that oil may be made from the pure olive
pulp, and. if desired. a second class of oil may
be made from the pits and such pulp as may
cling thereto after the separation.

GUN-CARRIAGE.—P. DE NORDENFELT
K. TiRNsSTROM. 8 Rue Auber, Paris, IFrance.
In this improved carriage the slideway which
supports the gun is movable in that which con-
cerns both the gun and the cradle. 'The gun
is mounted to slide in an intermediate slide,
the latter being also movable in the same
direction on a guideway integral with the

PITTER.—W. L.
Woodland, Cal. The
is to provide means

and |

cradle, so that in the false position taken by
the gun when recoiling, the latter is supported
both by the slideway and cradle which thus
properly sustain and guide the same in its
long recoil.

WIND-WHEEL.—J. ¥. Hoas and C. R.
BrckMAN, Palisade, Neb. The present inven-
tion is in the nature of an improvement in
wind-wheels by which the stroke of- the pump
is lengthened as the wind increases, so as
to cause the work done to be increased in pro-
portion as the power of the wind increases
without increasing the speed of the whee! to
an undesiiable velocity.

MEANS FOR CONVEYING OIL FOR
CALMING WAVES.—C. La F. IIILLMAN, San-
tiago, Chile. Means are hereby provided for
quieting the surfaces of bodies of water where-
by protection is afforded to ships or boats of
any size, by they at sea or anchored, also to
jetties, quays, and landings. The invention
is based on the well-known action of the film
of oily liquuds, which not only impedes the
formation of and ascent or detachment from
the surface of spray to Dbe driven Dby the
wind. but also impedes the detachment of larger
bodies and masses of water.

Railway Improvements,

AUTOMATIC RAILROAD-CAR BRAKE.—
G. W. STOocKIN, Mobile, Ala. This railroad
car brake is automatically controlled by the
movement of the locomotive. When the train
is running the brake shoes are off the rim ot
the brake wheels, and when it is desired to
brake the train the engineer reduces the speed
of the locomotive, causing a rearward, sliding
movement of the Dbrake rod under the cars.
which operates the Dbrakes, thus the momen-
tum of the cars is utilized to apply the brakes
to bring the train to a standstill, if desired, or
to brake it sufficiently to run down a grade
at the desired normal speed.

Vehicles and Their Accessories.

TRACTION-WIIEEL.—R. L. DUTCHER, Stites,
Idaho. The tread of this traction wheel is pro-
vided centrally with an annular swell terminat-
ing in an annular rib. The mud cleats pro-
ject radially outward a little beyond the outer
edge of the annular rib and at right angles to
the same. This enables the cleats to bite
slightiy into the ground and at the same time
to allow the annular rib to act as the outer

ground is tolerably hard.

SLEIGII-KNEE.—M.  Crri¢uroN, Rensse-
‘laer Ifalls, N. Y. In the present invention the
object is to provide a pressed-steel knee which
can be manufactured by machinery at very
low cost. The improved knee possesses great
strength with a minimun of weight, so that it
will not collapse under weight and strain, and
at the same time., does not appreciably in-
crease the weight of the structure.

BRAKE  MECIHANISM.—W. II.  SMITH,
P’awtucket, R. 1. An improved brake mechan-
ism is hereby provided which is of a simple
and durable construction, very effective in
operation, and easily manipulated. It is ar-
ranged to permit of being set to any desired
degree of resistance accoirding to the use made
of the car or machine on which the brake
mechanism is applied.

LUBRICATING DEVICE FOR VEHICLBE-
WIIEELS.——W. F. Prosst, Chillicothe, Ohio.
Mr. Probst provides by this invention a novel
device for lubricating vehicle wheels. The
construction is compactly arranged and de-
signed so as to not materially widen the
wheel. The parts are so connected as to
firmly brace the wheel when assembled for
use.

DUMPING - VEHOICLE. — C. H. SMITH,
Greeley, Colo. The body of this dumping
vehicle is so arranged as to dump simultan-
eously at both. sides of the vehicle or at one
side at a time. The invention is of such
character that it may be attached to a
wagon, cart, railroad car, mine car, or vessel.

Miscellaneous.
ILLUSION AI'PARATUS.—A. W. BOORAEM
and I'. T. lHowarp, Brooklyn, N. Y. Two pat-

ents are granted to these inventors under this
heading. The object of the first invention is
to produce in the minds of passengers the
illusory sensation that the vehicle, upon which
the passengers are carried, breaks through ice,
or through some medium analogous thereto.
and continuous to run upon a comparatively
submarine way.

The second invention is designed more par-
ticularly to produce illusions in the minds ot
passengers riding upon a sporting way such
as a pleasure railway or pleasure canal.

NON-REFILLABLIY BOTTLE.—-J. . BEIT-
LER, Lancaster, Ohio. This invention has for
its object the provision of a non-retillable
bottle, parts of which are so constructed and
correlated that they cannot easily be injured
or deranged by tampering or by accident. A
further object of the invention is to provide a
device whereby when an attempt is made to
exhaust air from the passageway the bottle
will be closed.

NoTEe.—Copies of any of these patents will he
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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surface of any wheel normally acts where the |

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 thenformation. In every case it is neces=
sary to give the number of the inquiry.

MUNN. & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 3701.—For makers of metal sheets
used in making tlat ware spoons aud forks.

** C. 8.” Metal Polish.

Inquiry No. 370%2.—For a process to make wood
incombustible.

Forbridge erecting engines. J. S. Mundy, Newark, N. J.

Indianapolis. Samples free.

Inquiry Ne. 3703.—For the manufacturers of the
Premier coaster hub and brake.
Coin-operated machines. Willard, 284 Clarkson St.,

Brooklyn.

Inquiry No. 3704.—For parties manufacturing
model engines and locomotives.

Dies, stampings, specialties.
Racine, Wis.

L. B. Baker Mfg, Co.,

Inquiry No. 3705.—For phosphoric anhydride in
250 pound lots, and larger, and tor commercial trime-
thylamine.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell =t.,
Chagrin Falls, O.

Inquiry No. 3706.—For patterns for marine gaso-
line engines.

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

Inquiry Neo. 37 07.—For makers of superior wind-
milis or wind engiles.

Patented articles, principally of cast iron,made and
introduced. Atiantic Foundry, Philipsburg, N. J.

Inquiry No. 370N.—For makers of laundry ma-
chinery and supplies.

Let me sell your patent. 1 have buyers waiting.
Charles A. Scott, Granite Building, Rochester, N. Y.

Inquiry No. 3709.—For makers ot hot water steel
storage tanks with removable coil.

SAW MILLS.—With variable friction feed. Send for
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa.

Inquiry No. 3710.-For automatic steam connec-
tions for regulatiug temperatui e of water in tanks.

Gear Cutting of every description accurately done.
T'he Garvin Machine Ce., 149 Varick. cor.SpringSts., N.Y.

Inquiry No. 3711.—For makers of a small spur
gear Tor running a light machine.

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

Inguirv_No. 371'2.— For the manufacturers of the
Dana Bickford hand kniiting machines.
Manufacturers’ Advertising Bureau, New York.

I'rade medium a specialty. Lowest known rates. Re-
ferences. Correspondence sulicited.

Inquiry No. 3713.—For manufacturers of small
wooden tuy wlheels.

Crude oil burners for heating and cooking. Simple,
eficient and cueap. Fully guaranteed. C. K. Jenkins
Co., 1103 Harvard Street, Washington, D. C.

Inquiry No. 3714.—For manufacturers of cold
water paints.

FOR SALE.—Broaching or drawing press at a bargain.
Pratt & Whitney make. Head 1in. to 1)41n. Samuel
Hall’sSons, 229 West 10th Street, New York.

Inquiry No. 3715.—For makers of steel curb link
watch chains.

."T'he largest manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. For prices
ana terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 3716.—For makers of baling presses
for baling dry gooas.

The celebrated ** Hornsby-Akroyd ? Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 135th Street, New York.

. Inquiry No. 3717.—For a steam engine furnisl-
ing steam for heating purposes and a sufe, economic:.l
power.

FOR SALE.—Patent for insect trap, for the United
States; or sell the right to manufacturer in :ingle
States. August Kaiser, 428 S. California Ave. Chicago.

Ingquiry No. 3718.,—For manufacturers
cycie frames.

Thebestbookfor electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. I.0pkins.
By mail, $6. Munn & Co., publishers. 361 Broadway, 2. Y.

Inquiry No. 3719.—For a machine for making
confetti.

W ANTED.—Articles useful and ornamental, and pat-
ented and unpatented novelties, for 1nail order tride.
Henry Binley, 122 East Washington Lane, German-
town, Pa. 3

Inquiry No. 37:20.-For makers of vessels from
wood pulp or paper.

Wishing to add a few desirable lines to a well-estab-
lished manufacturing business, 1 should like to hear
from inventors having good patents to sell.

J. C. Christen,
Main and Dock Sts., St. Louis, Mo.

Tnquiry No. 3721.—For makers of ‘Braune or
KFuscrgyps.

of tri-

Inventors and parties desiringto have patented ar-
ticles manufuctured please take notice:—An old est:.D-
lished New England concern, with large experience in
manufacturing and marketing specialties of different
kinds, desires to obtain control of p.tented inventions
of merit, and would either purchase same outriglit or
manufacture on royalty. All communications will be
considered strictly confidential, and we reserve the
right to reject any or all inventions submitted.

Address P. O. Box No. 316,
Bridgeport, Conn.

!gqlliry No. 3722.—For tissue paper without
acid.

¢=*—Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadw::,
New York. kree on application.

Inguiry No. 3223.—For makers of sabots by the
dozen, or a shoe with wooden sole and leather uppers.

Wanted—Revolutionary Documents, Autograph Let-
ters, Journals. Prints. Washington Portraits, Early
American [llustroted Magazines, Early Patents signed
by Presidents of the United States. Correspondence
solicited. Address C. A. M., Bux 75, New York.

Inquiry No. 3721.—For makers of pressedarticles
madé 1T m paper pulp.

Tugniry No. 3725.—For outfits for n.anufacturing
rubber stamps. and supplies for the same
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4 g
For which Letters Patent of the wOrker’s = Dye and making same, blue wool, A. Weln- manent, Profitable Employment, will ap-
United States were lssued Without Steam Power should Dye ﬁng making same, sulfurized cotton, L. 718'342 preciate our new, easy method of selling
for the Week Ending Ehiae iwgemdlg"}-d.?f“:" Dye, red azo, P. Jultus ..... ... il 718,356 ALUMINUM COOK[NG

- .working Dye, red azo, Schraube & Volgtlueudcl—
January 13, 1903, AB_K?:: vy Machinery, TELZNET  « v vvvvenneennennnnnnnnnnnnns 718,389 . UTENSILS

' M1 Baves trough hanger, E. E. Brott. ... 718,085 A Takes away all objection-

AND EACH BEARING THAT DATE. gg’{%u F.;:.L_ggMN.F :::). .. Bdge gage, B A ‘Stiggins .......... - 118,588 ,\ e a\‘ ] able features of chnvass:
[See note at end of list about copies ot these patents.] | 7oWater St., Szneca Fails, N.Y. Educational frame, J. H. Prosser .. cee £18, ing and adds greatly to
T glgg ts?pa;uxr, J. )If Y{’lgl; tehison. e ;ig’;:{)g 3 o | the profit, Over 100 diff-

ectric battery, M. R. Hutchison. . \ -

Adding machine, J. C. Lotterhand......... 718,486 Electric cut out, C. Wagner .......eeee... 718,405 = ertent utdensﬂIs). Very I;)lgh—
Adjustable chair, T. M. McKee........... 718,372 Electric motor, L. S. Pillsbury........... 718,518 NOtesr o, est grade. Do not burn

j ’ 'y A £ d C:

Air brake cylinders of engines and tenders, : Electric motor or generator, J. A. Titzel, o8 o(x)‘oscale ai‘;%irgslﬁf:{aCk
instantaneous release for the, T. A. Cer 1 P 718,5 s - ime,
Seer e eteeseaeit it aaaees ' ........ 718,633 SEBAS"AN LATHE cou/Nu/V/VA//U Electrolytic apparatus, M. Haas .......... 718,249 { H . .

y s u ‘Write to-day for our plan.
Air (i]r oltlher aerilfox'mfﬂu(l}dxa,J :ippa atus  for 118.572 Electromechanical movement, E. S. Lori- 718,212 1t’s the best thing you ever saw.

the liquefaction o . Joly....oinenne ) 117 5
Auntrifriction end thrust device, §. S. Bve- $ 1 Electrotype plates and molds, machine for | ©he Aluminum Cooking Utensil Co.
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Balance escapement dust cap, P. Moos- . - Elevator, W. H. B. Teamer ... 718,230 1 "
00T 1 Y 718,369 ° . Elevator, G. W. Nistle 718,374
Bale tie, A. M. Lander ............. . 718,133 Elevator stop device, . .
Balloon, seamless rubber, D. Harris. . 718,121 Electrlca_lly-welded Nistle ....viieiiiiiiiirnnenneenennnnns 718,375
Bauk, savings, J. H. Zimmer.............. 718,184 - Eng gate, A. h{.lDlgglnsm ’Hg,i?g
Bath cabinets, head cap for vapor, nd gate, vehicle, . scus s
DaviSBon ....ciiiiiiiiriiiieiieiienienns 718,435 o o Engine cranks, manufacturing, J. P. Brophy 718,422;-
Battery. See Electric battery. lre [~ Y rlcs Engine igniter apparatus, gas, W. P. Flint. 718,334 |
Battery, L. Begeman .... 718,076 bt Engine mufller, gas or gasoline, Kurtis & Pate“ts Trade Ma ks
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Beer pipes, device for cleaning, A. Muller.. 718,502 S | Engines, mixing device for explosive, H. F. MUNN a co Solicitors
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PLenDIZhAUSeD - ..vvevrnseens . 718,432 | CLINTON WIRE CLOTH COMPANY, CLINTON, MASS. | Explosion engine, J. A. Ostenberg o 861 Broadway, New York.

Belt shifter, Leahy & Parmiter . 718,262 BosToN New Yok Cricaco  San FRANCISCO Fabric pin, G. W. McGill ..... e 2,272 Branch Office: 625 F Bt., Washington, D. 0.
gendlng dmachlne, J. Krueger............. 718,478 Fabraﬂlcséh colxlnpgsitiou for coating, Hand-book Sent Free cn Application.

evel and square, compound, T. V. Hamp- epherd .........ciiiiiiiii i
ton ... et at e eaaaans 718,344 THE MIETZ, & WEISS KEEOSENE Fare indicator, Kuntzen & Isahle

Beverages, apparatus for dispensing gas im- i 5‘”‘,‘{:‘5‘5“ P. nd GAS ENGINE Farming implement, W. B. Smith )

pregnated, E. Adam .................. 718,411 i bl % Farriery machine, S. J. McDonald. ... 718,271
Bicycle leading attachment, J. B. Davis.... 718,322 Send for :."{e‘:.s {}?ﬂ%lxﬁﬁ?l‘“k‘“’:ﬁ;ﬁ’;: Feed cutter, W. G. St. John ..... . 718,289
Bicycle seat post clamp, J. H. Rast.... . 718,628 Catalogue. gimpl liable. No© electric bat. | Feed tripping mechanism, J. . 718,514 THE B. F. BARNES
Bilge water discharging a ratus, J. R. kue: shmple: ﬂre e ue dhl efmr ? Feed trough, J. J. Smith 718,540 e

rater a , J. R. te perfect " , J. J. Smith ......... ) Y e e —

Jobin .......... g g R pp ............. 718,466 tion.  Beltad or directly ec:m;r:?ﬂ?o Feed trough for animals, J. H. Sn 718,287 WATER EMERY
Blacking machine, boot, J. A. De Vito. 718,102 dynmso for electric hgz‘ , charg- | Feed water heater, locomotive, A. T. Fox.. 718,200 e —
Blast furnace, W. C. Coflin . 718,313 lnﬁltor:\xe batteries, pumnpl nz an Feeder, calf, F. W. Moseley ...ocevviecens 718,270 T_OO_L—GRINDER,
Boat, submarine, C. B. Gillette ....... . 718,450 all power PY “‘?': Fence  tool, wire, F. Canfield ...... . 718,243 Swings a 24x2-inch Wheel.
Boiler water gage, steam, K. Strandberg.. 718,228 123-138 Morr 81, New York. | Fertilizer distributer, E. F. Needbam 718,504 Tt has 1o pump but a mmple trough uniqoe
Bool:}anél \.Bl‘b(l)l] carrier therefor, manifold AD0PTSF]) I%’ERNMENT Flleland nxglstﬁr lt)'m papers or documents, 718,258 l‘{,nnnng%d or Buppl)li’ng wn%er tuqthe

oyle ... it 718,106 N etter, R. . Kolb ..........ooiiiiiiiins , heel.  Easil ipulated and R
Book mark, P. SWaD ...o..iniisinieeinee 718,291 Mighest Award, direct coupled | Filter, G, M. IKnocuper . 718358 ot out of ordir. Without question i in

bener'\t{-ﬂrbet ParisExposition,1900. Filter, oil, C. A. Comn
s . Al

Gold Medal, Pan-American Ex- . 718,428

the most practical and durable wet tool

e eieeaneeaneannteneenneaess TI8,58T | position, 1901, . Charleston, S. C., Exposition, 19 Filter press, W. Sommer . 718,397 | Grinder on the market. Details on request
Bordenux mixture and preparing same, F. 7 pootom 6old Medal, Charleston xposition, 1802 Fire alarm pistol, C. E. lLumlmu- 718,211 | B, F. BARNES COMPANY, Rockford, Ill.
........................ . 718,538 Fire extinguishing sprinkler, automatic, V.
Bottle, non -refilling, L. E. Wentwort 7181407 IT SIMPLIFIES DIFFICULT WORK L. Cooper

Bottles, apparatus for simultaneously fi
a number of, Hyden & .$limonsson..

ng There are many unici\)xe features in
. 718,206 | omn Hand =and ower Pipe

k‘lrel())r'oor {;lllldl.ll.[,; h Lonstluctlon, T K .. 718,066 KNO w l N G H Ow \

.. Brien ...l 718,214 G as Engines should be made and making them
Bowling game, O. Schwidetzky ............ 718,391 'l‘llrendinznndCumnlenchine kireproof floor, H. Maring . . 718,267 wwnfglm to our own high standard g’,“‘,‘e, the
Bowling game apparatus, coin operated, R. It has our Standard Adjustable Qulcﬁ Fish grapple, C. A. Bindhammer ...... 718,079
R mig,zag | Openine and Clopinie Dl Head mit Fian Sind i etaiing device, ¢ A T OLDS GAS and GASOLINE ENGINE
ox for ttles, candy boxes, etc., C. A. Chasers, set by graduation to any size well ... i . . 718,589
¢ \ s y a prestige which hus been confirmed by the test of 23
Brackett ..............oeceiiceieeenss 718,081 | nooded Gon b coteased from Thread. Fishing reel, A. W. Bishop 718,416 [ 8P 3

Brick machine, C. E. Hendricks ..

C Fluid container orr receptacle, C. I. I{ude. 718,357 years' hard use. Besides being Reliable. Econ(())mlﬁasl
Brick or tile cutting machines,

‘ and Durable, there is a simpiicity about the
Fluid pressure mechanisw, H. R. Muson, tha.t Isonly attained bymeclm’r’ﬂcalyerfectlun Station-

. 718,123 | ing while in motion, ;ieneu to permit
pipe beine cut and closed instantly

table for, J. Bensing ................ 718,078 | and positively. Send for C aalomw - 718,491 to 718,493 ines, 1to 50 h. p. Portable Engines, 4}¢,8and 12
grldlg glt, regsrslble, H. P. Smith... . 718,539 | "HE MERRELL MANU - Fluldl und$ proslslurlv, means for transmit- 718.250 \5 rite for illustrated catalogue.
rush, J. R. Grundy ... 718,341 . . 'l‘oled hi ting, W. 8. Ilalsey ....oveniniiaaa.., 18, |_n w 2 t., Lansing, Mich.
Bucklé, " F. - Barr . . iy TI8240 TUKING 0., Soi Curtiss Sc. 0 OBi0 | ) ushing tanik, closct, W. A. Wilitams 718,300 Glis MOTOR WORKS, 216 River S sing, We
uffing machine, J. y Folding box or crate, A..B. Jaquith... . 718,25 - .
Building  block lifter,rLt Pl Normandin..... 718,600 :'I"ée ! GAs ENG'NE Fourdrinier machine’ attachment, Webb & " - The Franklin Model Shop.
ullding block manufacturing machine, L. . BDULY  otttiiineiniineeiinneeens ,40 ntal w inventors; any-
P. Normandin ........ceocevvuinnnnns 718,507 . Fringing machine, A. S. Ilorlacher ....... 718,469 th?::elgn;fettnl fr%l;gfaosrin Y:‘ptigcz %oya
Building construction, H. D. Conway..... 718,429 Fruit packing apparatus, Braun & Scott.. 718,308 complete working model. Apparatusfor
Building substructures, making, J. M. Furnace, H. L. Meyer ...oooeoiieniieneennns 718,497 colleges. Fxhihition models. Im.roduc-
BEWeN ..ioviiiiirnieenensacnneasnnnanns 718,441 Furnace blast apparatus, downdraft, R. tion samples ot patented articles. g?-
Button, collar or cuff, A. H. Stemme ...... 718,168 W. HEIADD oeonnieniiinneenneenneens 718,453 cial tools for making metal novelt
Button making machine tool holder, G. W. . ior Mariue, Stationary and | Furniture nail, R. L. Ellery ..... .. 718,331 lnveﬂﬂon‘f Perfected. Drawingsand de-
Pelton ...ueoeeueessssseseceneaqunsanss 718,578 5 Automoblle engines.  Will | puse, shell percussion, W. Ruegg . .. 718,282 fiems worked Qur drom inventors' ideas
Cages, llttlng rails for self-dumping, H. L. g;g fheir cost many times | Gawe aparatus, R. Irclund ........... .. 718,353 | 5% FRANKLIN 8/
JACKSOD . evvvurrvrrernnnnsnnnsensenens 718,463 Write for oirculars, Game board, convertible, N. B. Stone...... 718,200 [Model Shop PARSELL & WEED,
Cnlculatlng machine keyboard, W T. Tread- The ca',“s'e & Finch Co..|Game table, J. T. Nientimp.......oo0uu.. 718,147 129-131 West 3lst Street, New York.
BY  tiiereeeeaiiaaaans 718,176 933 E. Clifton Ave., Cincinnat, O | Garbage burner and water heater, J. Mann 718,490
Callpers, Ve . i ’ Garment clasp, A. H. Cohn . 718,314 p
Marbach 718,266 $1 YEARLY FOR REPAIRS w | Garment fastening device, H. . 718,113 THE BRIGHT WHITE LIGHT FOR
Cameras, sensitized plate for photogrnphlc, It his been found that it costs a - . 2 | Garment supporter, H. Buvh-r ........ .. 718,304
Brooks & Watson ww...... c.ce00eenns 718,242 | trifle less than $1 per year to keep ~ | Garment supporter, Bloom & Mensor 718,418 MA G I c L A NTE R N s
San or vessel safstyMattz;chment, L. Kessler. ;}g'g;g our I{olstén‘ E gines in S uarmenc{ supporter ut}uc?‘m(-nt }4 L. Pitts. ;lg,ﬂg -
Janopy support, J. Mugfur ......cccceeveenn R repair. That speaks well for 2 1Gas and air mixer, W. Jost ....... 18, ring, Copying, Photo-Engraving.
Car brake, emergency, H. Fresh.... 718,448 { their superior ml";e l“d' ) Z | Gas burner, incandescent, C. Scott-Snell.. 718,532 ﬁ,'{‘g,,ﬁ%’,,? {,‘}{ﬂ'&ﬁ? '335“ pgn;gbre’; .,Eme kemge.’fe, costs
Car door, F. L. Greer ....ecccoueee.s . 718,248 '(li"ll:‘:buii:);:odoe?et it FIR 5 | Gas  governor, J. ZANAET .« ot 718,592 | 1 cent per hour. Send for co y Franklin Institute award
Car draft rigging, railway, H. Bruns. . 718,563 | | ote 1® on w‘;‘v{u:ﬁfg - : Gear, worm, G. Staehle . 718,398 | and lists of Stereopticons, Moving Pictures and Slides,
Car fender, J. F. Verner ............ . 718,292 < ;oo Gilass annealing apparatus, W. D. Keyes.. 718,257 WILLIAMS, BROWN & EARLE,
Car, railway, C. Zimmerman . 718,236 Grain drill, ¥F. R. Packham ............. 718,512 Dept. 6 918 Chestnut St.. Philadelphia.
Car roof, J. J. McCarthy lli ....... 1. .. 7]8 145 (:rnlll'l drFl‘ll I{ilsllg fli)l‘l'ow openers, bearing 718.513 hilhaid
Curbons, manutacturlng electrolytic or elec- or, ackham .............00000 N
- tric light, H. H. Dow ........ 718,437, 718,438 | fearedholatétol50h. p. - G b Girain, machine for separating garlic and Y U SY
Carburetlng apparatus, &11, T HJ. Leck- Weber Gas & Gasoline Engine Co., P. U Iiu‘ 4 a, KuuuaaCn),‘\lo cockle from, J. H. Dawson ....... . 718,321 o ARE EA
. 718,361 : Grain separator blower pipe, J. Ricster. 718,522 | 1f you need a carpenter to help you repair yourroof with
718.469 - . ARTESI AN gl';lt:l‘i L D. mSmemiI O i . ;%gygijfj Warren's Natural Asphalt Stone Surfaced Roofing
y , N srinding machine, . . Kasson ... . 47 Has2inch  The best and most ser.
Carding englne, G. Laurency .............. 718,261 e Grinding machine, G. M. Luther......... 718,488 Iap edge. -
Carding machine feed mechnnlsm, H. Kemp. 718,130 : - g%ﬂ;;?&?‘égff;ggﬁ{fgﬁgeﬁ Groove cutting machine, W. G. Sanborn.. 718,530 ) dz X]i::gﬁglglggﬁggre(d&g%qlrﬁ
Carriage spring, J. Maille ............... 718,137 ) t0 3000 feet. We also manufac- | Hair pin, E. Brown ..................... 718,188 i [ able, fire-procf. and does
Case, D. H. Sanders ......... . . 718,387 - ture and furn ish evarythingre- | Harness for breaking and training horsx-s, not require painting.
Cash register, J. P. Cleal ....... . . 718,565 ! AR N quired to d.1ll and complete W. D. Carson 718,425 Comes ready to lay in
gaster, leelntEIchﬁr l& Kaefer .... . 718,521 \\ 5 :"lll:lleM ﬁ;{gglgtg’gﬂel)gﬂmﬁ Harv;fst&r xgld husker, corn, J. 118,564 Ll rolls containing 108 sq. ft.
aster, ball, M. Hagle ............ . 718,343 A\ . Campton ......... .0l s
Cautery, J. P. Muller ........ . 718,142 RS \ %‘:fé‘é“:: sft%l;lxlxmetxoa(}?{)osv?at Hat pollshlng machine, Rosenberg & Char- Warren Chemlcal & Mig. Co., 172 Broadway, New York
Cementation process, A. Frank ............ 718,335 18 required and send Fop 11luse 23 718,280
Centrifugal regulator, lndirectly actlng, ‘C. . trated catelogue. Address Hendlight F. Kapprel . 718,208 DRILLI"G
Schmitthenner ........ccccvceveneenees 718,221 PIERTE WELL ENGINEERING AND SUPPLY CO. Heating furnace, F. H.. Daniel 718,433
Chair. See Adjustable chair. 136 LIBERTY STRRET. NEW YOLRK, U. 8. A. Hedge trimmer, 1% 8. Voorhces . . 718,404 -
ggalr attachmgnﬁii rocin)ng,LF. ?i%frgﬁf o ;}g,g% Heels, edtc.. el}shiuu tread for, H. I ;12,5%6 Machines
uck, work holding, De Lava sholm s “ ” IHinge, door, J. M. Cannon ......cocceieunn 18,423 either deepor
Churn’ dasher, rotary, M. J. Stetson...... 718,227 | The * Wolverine ”” Three oot Moof pad, vielding, 1" Ryan Ll Tamsse| g OrerTosines and ety e, o e Sock - Mounted
Chute head, swivel, P. B. Clarke..... .. 718,092 | Cylinder Gasoline Ma- alogue. | Hook, C. 8. Turdy ...........cooceeeeenn. 718,218 | (1“Gheels or on sills. With engines or norse powers.
Cistern, D. Lemley .............. . . 718,483 rine Engine Horizon, artificial, J. T. Edwards........ 718,330 Strong, simple and durable. Any mechanic can
Clipper, hair, G. H. Coates...... . . 718,095 The onl "gvmh‘ andself- Horseshoes, overshoe for, (. Scudder...... 718,392 opemté them easily. Send for catalog.
Clock, geographical, I. F. Phells. -+ T18,579 | grarting gasoline. cogine. on Hot air register, (. H. Foster ........... 718,446 WILLIAMS BROS,, Ithaca, N. Y.
Cloth, tenting, A. Mitchelsen..... .+ 718,499 | the market. Lightest engine Hydraulic apparatus, A. 8. Curdella .... 715,424 ] il
Clothes. line, F. 8, Brown . .. 718,086 | fo the power built. Practi- Hydrocarbons and alcohol and products EYAN s
Coffee mill, W. Pearcy .............. .. 718,515 | cally no vibration. Absolute- thereof, solidifying volatile, A. H.
Coffee roaster, electric, G. C. Lester. . 718,135 | ly safe. Single, double and CTONEIICYCT v eeveennennnennsensenennan 718,318

Collar foundation, A. M. Weber

718,204 | t7iple marine and """"“?’y X Hydrogen sulfil from furnace gases,

' VacuumCap

motors from ¥ to 30 mak-
Combing machines, pressure applying device WOLVERINE ing pure, W. G. Waring .. 718,556
for rolls of, Smith & Ambler . .. 718,285 ) WORKS, Ice elevator, N. H. Trask .. 718,175 Will Make Halr Grow.
Conveying apparatus, G. A. Ameden....... 718185 |c  MOTOR WORKS, Incubator, F. C. Keek ...... : 11 1181479 This spplice will massae the scalp, snd
Corn plckers 7M. Gallaher rrerso 1 ] T18.387 —— Insulating lning and making sune, 6B oo b fom, alliog ot reirs» 2o
'y . . cestesaes .o 9 1 Ng 0, 3 3 growth where live follicles exist. We re-
Cot, folding, C. G. Rundgvist ...... ... 718,159 T)‘(IS . PRINEET o venvaneennsnrnenennesernsensnn 718,378 fund the full purchase price If it does not
Cotton0 thil?ner, G. L. uG%Zen .............. 718,111.51 Iutm’nuil ceombustlun engine, Langdon-Davies gﬁ;;f’g:%fﬁ:ﬁ:?:éag{:ﬁg’ d:‘yﬂoes "
Cows’ tails, device for preventlng the It hl I ’ It & S0AMEB ...ttt h ¢
c tswitﬁ}:l_ulg Ofi‘: DG L'i“cll':fu .......... ;ig,%g G l E gm- wrenclh' B a, T]iom'%""k ______ t ‘ e llEVANled;IACUUM cler ico'l'l
rate, shipping, E. G. Tufts .............. N oiner’s clamp, . . Tucker ... 8 ‘ullerton t. ufs, 0.
Cream and butter separator, J. G. Cunning- pig;; ’l}gq‘ll’l‘:g sﬁongu;:ilﬁ% ‘mg Journal bearllll)g, Monson & Smith.......... 718,141 —- S
S 9 59
Grose-tle did Faif Fastetne. 4. B! Kiiea!! L E8 | BREE e P el B Jourmal box, ) W, Btevhenson ... T8 118 | The American Industrial Association
Crucible shaker, W. S. Mather . 2394 lest in construction, most efficient | Na elcoscope, L. i€ % Colline ool 718139
Culinary vessel, W. M. Merritt .. 718,367 n operation. Pricewll interest you. | [4cc cOxIng, Jeripw & Coltin 718,160 258 Broad New York Cit
Cultlvafor attachment, W. Hoffer 718,350 W. F. &Fialg;hg:\lggl}s Cco., ﬁ:m; ﬁ,‘;*},’,‘ﬁ‘m,' loop for incandescent, roadway, New Yor y
Sultlvattor, harn;rv Slt M. tll)avlsC S B ... 718,434 ¥ 1999 Ruby St., Rnékl’ord, 1. . mon fz ‘P.)'isler e T ;}:%g'% Is now in the market to buy, sell or exchange high-
Uy generating alternating, O S1s.089, 718,084 Tamp, sackct, “switch B oD, Spear .. 718,543 | Krade personal property. stocks, bonds. or real estate.
Curtaln cord catch pulley, G. M. mep_ WE GUARANTEE AGGURAGY Lamps, troat’lng 210\\2(.,.3 for direct cufrent ’ Also to act as financial agents, attorneys and promoters
L) + veeee. T18,447 in all gear—rack and ratchet patterns—eas electric, M. W. Hanks .. 718,455 | in cases of strictly reliable and meritorious properties
Gushion s‘g‘;,;g“‘,{& ste 'sl,mh& B Ritter. .. T18.824 | and portect ranning and mseured durabilit Lantern, B. J. Downing ... - 718105 | or mventions.
y Cereeeeeseeeas y ou , W. H. H. . . 118, )
Cut Loﬂ ltor drain’ pipes, automatic, L. E.' 718,134 g;j’,ﬁﬁgﬁt%f}%‘,ﬁ;{?%?é’atﬂgi’,fffuc‘%uy per- Eens wrnp{)gr,ulé. l%lg 3 % : 3 718,523 Best of BankRefermces Given and Required.
€IIEY . ...iiiiieiieiee it , fect work. S for free descriptive enses or the like, temple and spring ¢ nmp —
Cyan-mg{hyl gerlilvagvesl of aromatic amids, T18.340 BUFFALO GEAR & PATTERN WORKS, Buﬁalo, N. Y. L lforl,) ﬁ Iﬁ %vemlgko e ;}g,gg‘zl W R Astronomlcal A
making, raul ........ .. E ewis bolt, N. W. Rancourt .. 3 . ]
Cycle wheel, motor, A. Clement . 718,094 Lifting jack, screw, J. C. Cov .. .. 718,431 S
Damé)er lre:gulator, steam boller, . s ,1 p ! v Automatlc Machlnes Lighthouse or similar apparatus, J. A. & 217 Eng'neer"‘g
yrenfus ... i i il i, 18,100 W. T. PUrVeS .........covtineinnannnns 718,21
Dental engine attachment, C. R. Basford.. 718,561 ’] Lime or cement kiln, C. §. Batchelder .. ... 718,075 Instruments
Dent::la‘}J finishing strip package, J. A. 7 o Q Fon“l"a WIRE Linozlum, manufacture of patterned, Klic e — MANUFACTURED BY
OMAB  t.vivtrorenronrosascascns PRSI 8,401 | €% T “=F gL ) 8 T TN TT T TT T ] & Poppe ..., 18, . . e
Dish washer, A. M. Dunder .. ceeee. 718,107 w from coil into shapes similar quuld 8 Hparatol, centrifugal, C. A. & O. W.;,ff,mg Cllvtl;,) g' l.?‘-;Y'
Display stand, P. Misner .........ecc0.00. 718,498 t.o cuts. We can furnish ma-| W. Hult .............. ... ciiiiinnn. 718,461 & Send for Catalogue.
Distilling apparatus, portable, J. Kirkaldy. 718,209 chines or goods, as desired. Loat forming doviee, .. B. Heydt ........ 718,124
oot clgber, 2ad lusect excluder, comblaed, |/ £ Send for Gataloque, | Kook  Seu Do ek o] THE DIXON MoTOR
Door hook, A. E. Strang .................. 718,169 BLAKE & JOHNSON, Locket, L. A. Bluckinfon ... - TINRG2 @ ’0 * nﬂ;ﬁ%“é;ﬁ;;;x“ﬁ‘:%ﬂ,;gz e
Door lock and burglar alarm, Handy & Hos- . . . | Ioom,  automatic ing replenishing, T tha th tor fevele Rize
poot T eiic” F "Groic” - 118404 e 0 Box 7,,, . . WATERBURY, Co§§ Lo Northrop . . S TR p.&.“le"}‘f..i:".ﬁ,‘:ﬁ'p.""esh:m ; 5 ,
oor telltale oole ..... .71 Loom, ng rep LT S O et of Castings with col rawn seamless
Draft equallzer, B. Washsm . .. 718:18() 1 Loom, filling u-plnui«hlng . Miumsun TISDOKT cylinder, radiating rings and aluminium case,
Draft equalizer, N. E. Balley. .. 718,239 L. HOLDEN Loom weft operated umtru]liug device, F. ?;:d“’” Frse':]"c‘;lf C“:g“g‘:]‘&h;‘:ﬁd‘:ﬁ::°"_'r;‘ﬁ
Draft regulator, S. F. Hicks .. .. 718125 RuAL EHTATE TRUST BLDG,PHILA ,PA SAMECK .....oviiinieiiiianan, TIS, 52 case, $10.00. 9ot of Castings with iron crank
grfgger,s R,.GA.1 Péerflsl' .................... 718,276 SCL' MANUFACTURER IC MACHINES Loox;]ds. ftc., beam latch or dog for, . 118208 @ .,si‘ ggogccoimpletegse; D(f‘ ?)’“?)P;;"‘u with
rill. ee Grain drill. (2 “ee 3,21 Q each set of Castings. ent 2.00 is
Dumb waiter safety appliance, H. Dono- I R EG EALED E sent with order. 5 per cent. if cash is sent.
DO seeoescrersssersarssssarrssssnaaess 718,328 c EF - ALR L AN SERT ’ (Continued on page 66.) Dixon Motor Co., 8t. Louls, Mo,
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ThisBook is Free
The Mysteries of Hypnotism

and Personal Magnetism
Revealed

The American (ollege of Sciences, of Phlla-
delphia, Pa., has just published a remarkable
I’ersonal

hook on Ifypnotism, Magnetism and

Magnetic Ilealing. It is by far the most won-
derful and comprehensive treatise of the kind
ever printed. The Directors have decided, for
a limited time. to give a free copy to each per-
sincerely interested in these wonderful
It the

effort of twenty of the most famous hypnotic

son

sciences. is the result of combined

specialists in the world.  You can now learn

the secrets of Ilypnotism and Personal Mag-

netism at your own home, free.

Hypnotism strengthens your memory and de-
velops a will of iron. It overcomes bashtulness,

revives hope, stimulates ambition and deter-

mination to succeed and gives you that self-
contidence which enables you to convince people
the key
It
you to absolutely control the thoughts and ac-
of When

understand this grand and mysterious science,

of your real worth. It gives you to

the -inner secrets of mind control. enables

tions whomsoever yov  will. you

you can plant suggestions in human minds

which will be carried out in a day or even

a year hence. You can cure Yada habits in your-
self or others.

You can instantanecously hy)pnotize people

wiih a mere glance of the eyve, without their

to
You can develop, to a mar-

knrowledge, and powerfully influence them

do as you desire,

velous degree, any musical or dramatic talent

yYou may have: you can increase your salary ;

you can develop your telepathic power: you

can give thrilling and funny hypnotic enter-

tainments : you can win the. everlasting friend-
ship of those you desire: you can protect your-

self against the influence of others: vou can

become a financial success and he recognized

as a power in your community.

The American College guarantees to teach

you the secret of attaining all these things. It

is the largest and most successtul school of

IIypnotism in the world. It is chartered by the

State laws. and carries out every promise faith-

fuliy. If you want a copy of its free hook,

just send your name and address. no money,
to the American College of Sciences, Dept. 164

G, 420 Walnut Street, Philadelphia, I’a.. and

you will receive it by return mail, postpaid.

ELECTRO MOTOR. SIMPLE, HOW TO

make.—By G. M. Hopkins. Description of a sma -
tric motor devised and constructed with a view mllx:uli%g-
ing amateurs to miake a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machiue requiring not over one man pOw-
er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. G4 1. Price 10 cents. To be
had at this office and from ail newsdealers.

FOR NOTHING. g
$ ‘We have paid that sum several times
for less information than is contained in our grand
mew book, «* How to Make Money with Poultry and
Incubators.” 8x11 irches, 196 . Ithas12
special chapters by the best experta in the country

covering the entire poultry subject. Over 300 illus-
trations and ph views of the Z t

S'ups el'l' d
e
lolzture

¢4
ry Plantsin this and other

bout the CYPHERS INCUBA-

sent FREE POSTPALD for the

next 30 days to all who mentlon this paper In writing. Address nearest office.

CYPHERS INCUBATOR. COMPANY,

Buffalo,N,X.  Chicago,Ill. Boston,Mass. New York,N.Y.

Lubricating device, I L. Hawkins ........
Mail box, A. M. Burnham
Mail box locking system, |
Mandrel, E. [ Braddock
Marine boiler, combination S

tube, Ao E. Roberts
Marine conveyer, T. 8. Miller
Massage implement, M. A, Sullivan ...
Mat casing, E. L. v
Mateh box making mael

M. A Sbh
. II. Smith
. Iolmgren
er & Fisher

T
\ tendered,
Mercury: test g
Metal elip, W. J.
Metal clip for use in stee

tions, II. A. Streeter
Metal rods, ete., manuf:

son

Milk, making disiceated,

Mine-gate, J. M. Marty

Mold emptying apparatus, C. Reed.....

Molding and vuleanizing apparatus, R. H.
Smith .......

Molding apparatus, G.
Molding machine, J.

Mowers, ote., cutting apparatus
L. HopKins ...cooniiiiiiiieiiinnaenns
Mowing machine, fass, P Holfert .
Music holder, .J. N. Chadwick ..
Musice roll, G. B. Kelly
Music roll for mechanical musical instri-
ments, F. L. Young ............ ... ..
Musical instrument, . G. Archute .......
Musical instrument, A. Nchoenhut

Musical instrument scale, D. IT. Haywood. .
Musical instrument string receptacle, 3
IFinney 00 e
Necktie fastener,
Nest, hen’s, L. WL
Nut, carriage
Nut loc

Nuts, machine for making t

Frothingham ........ ... . oo,
Oiler, vehicle hub, Fishell
Optometer, B F. Waits ..........

.
Organ bellows, electrically controlled,

Whitney
Oven, haking, P. E.

Ores, reducing, N, . Currie

Packing, stutting box, L.
Padlock, combination, J. N
Paint or water color recept

son .
PPan rving for ¢

Paper bag machine, I'. Murchie
Paper box blanks, machine for cutting the
corners of, L. A, M U 6600060000 00000
Paper or other materials, machinery  for
cutting and padding, ¢. . Cottrell. ..
Paper or other materials, machinery for
cutting and folding, . II. Cottrell. ...
Patterns,  device  for  drafting  skirt, E.
(MG 56066660 60606000000 000000009000
PPen, fountain or reservoir, RBlake & Platt. .
Pencil sharpener, R Co Uecke oo, 5

I’ianos and automatic piano players,

tion guide and holder for, I, C.

Iicker.  See Corn picker.

Picture frame, J. R. Rountree ............

l'i;:llilvnt, produeing pure white, W.
ng

, _posi-
White

I'in, R. Reibetanz ...........
’ipe,  apparatus  for
posite, D. A. Ritchie
Pipe, appliance for balancing end pressare in
lengths of, R. F. Spronle
Pipe fange or coupling, G. C.

P’ipe mold making machine,
i B B S a 606060006
Placket fastener and s
Franzen
Planimeter, L. T. Snow
Plant protector, .J. R. Easterling .
Planter, potato, .T. Adams ... .
Mow, double row listing, D. A. Bichinger.
PPowder, apparatus for evaporiting solvents
from smokeless, I A, Liedbeck..
Precions metals  from  mattes  containing
them, recovering, F. R. Carpenter .
P'recions metals  from  ores, s rating, T
R. Carpenter
Precious metals from their ores, separating,
. R. Carpenter ...

Printing device, M. .
Printing, multicolor,
Printing plate holder, Pittman &
Prismatic effects, apparatus for producing.
W. I Meagher ...,
I'ropelling mechanism, boat, . . Putnam.
Propelling mechanism, boat, . R. Sheen..
Pulp gereening machine, W. II. Croshy..
Pump, centrifugal, W, Wenzel ...
Pump  controller, electric motor
40,0 BT 5606060600 056005000000000000000
PPump or tilling de « B Quick
PPump, reciproeating, I Lamplongh

Bulger

K. T. Nel

Pump rod coupling, A. E. Boring
Punch, self-centering, B I & G
ment
o, T. Deck
wzle, picture, 1 .
Rail joint, J. E. Jones ..
Rail joint, S K. Penn L. ..
. oappli for cutting off the upper

wearing portions of compound  tram-
i W. L. Le Maitre et al

ssing, Voo Angerer L.
. M. Ashley L. TIROGK,
signal,  automatie, 1T,
automatic, A, Kammerich. ..
boltless fish  amnd bhed plate

Railway ga

Iiggin
Railway gate,
Railway

rails,

for, W. R Crawford 5
road bhed, J. W, Coc 5
signal, Monroe & Tee....
ay signal, €. I Remington
Railway  structure,  elevated, C.
HTHIT e G 56 5000060006605 0 00688 0680030 0o
Railway  switch, antomatie, W. R
M. Murphy
Railway switeh, street, . Oshorn......
Railway system, electrie, G T. Woods. ..

Railway tie, steel, Denny & Maxwell

Railway, traction, W. O. Gunckel ........
ai s conduetor, condnit, and collector
for clectricity on, R. C. Sayer 5
Railways,  celectrie  signal  system
W. Williams 5
Razol rop, I Te

Dement
hanism,
T

Register, 1.
Registering 1
Rein  guide, 5
Respirator, I1. .
Retinoscope, W, I1. 5
Reversible motor, V. L. Ochoa
Revolving rake, C. F. McKenzie.
Riveting machine, G. I3, Martin
Rods, tubes, or pipes. machine
ing  and polishing the
of. T. B Van Auken
Rolling mill rolls, means for
necks or journals of, R.
Jomes oL
Rolling mill
Roof fastener, slate,
Rotary engine, M. I,
Rotary steam engine,
Rug attachment, M. ¢, T
Rule attachment, M. G.
Nad iron. AL T Camphell .
Nafety hook for suspending dravery for :
alogons purposes, M. E. ITigging
Nash loek, C. A Goodsell .. ... . .......
Nash  lock, L. DPatterson
Sawing machine, R. . Gossett
Seaffold hencket, M. S, Smith
Nereen See Well sand sereen.
Nereen cleaner, 1. Wiehe

w.

ohnston

Jones
Reisner

for

1€ clean-
outer f §

suf:

Secondary battery, J. W. Madigin

Newer inlet or basin cover, M. W. Pote
Newing machine, broom, W. . Line ...
Newing ma 1, buttonhole, J . Dimond.
Sewing machine eluteh mecha button-
hole, W. W. Dixon ..................
Sewing machine, shoe, A. B. KFowler....... g
(Continued on page 67)

T
seamless tubing, King & Wolfe

718,456

L. 718,190
. 718,553

718,082

718,286

. 718,379

718,442

. 718,351
.. T18,458
. T18,001

T18,256

718,410
718,208
T18,1388
718,346

718171
718,336

S TI8,NT

718,443

LOT18,293

T18,009

L TIR82

- TI8 146

.. TIR,206
. TIR210

TIS 48
T18,366
TI8, 315
TI8B16
T1R.320
TIS 4T
TIN, 548
718,608
718,281

718,565
718,218

718,158

T1K,288
TI8,157

718,254

L TIS,116
L TIRG6

718,108
T18,067
TIR, 415
T18,484
TI8,089
TI8,088
T1R,087

T18,189
TIR,274

. TIRGTO

TI8,496
718,156
TIS 162

. T18,008

TI8,507

718177

L TIRGSR2
. TIS32

q=1=1

TISATS

-l=1=1=1

. TIR,503

TI8,510
TIRIRY
T18,568
T1R8,570

. TIR220

.. TR 233
.o TIRIT2
.. TI8,195
. TI8, 104

T

718,108

TIROGH
718,199

Highest References

remainder of four thousand shares.

United States alone.

Call on or address at once. ..

High Class Industrial

Strongest Possible Indorsements

ol0cK

Charter Member Price (25 per cent. of par'\'alue) f.o.r the poominent Stockholders & Incorpoiators
Price positively
advanced to 50 per cent. February 10, 1903.
million dollars spent annually for street cleaning in the

SHIPPY, Gen’l Mgr. and 'I'reas
John A. Roebling Sons Co.

Mr. MAX HIRSCHBACK, Gen'l Sli?t.Dr.
Jaeger’s Sanitary Woolen Under-
wear Co.

H. . BAKER, 14 gears Master of Trans-
portation U. S. Express Co.

MR. JOHN CARRAWAY, 2d Vice-Pres't
Equitable Nat’l Bank of New York.

Twenty

Gre International S. S. C. Co.

(International Sanitary Street Cleaner Co.)

290 Broadway, New York City, U. S. A.

See SCIENTIFIC AMERICAN, May I0, 1902

AN ENGINEER’S LIBRARY.

An abgoluie Encyciopzedia for Engineers or for Steam
Users, Klectricians, Firemen and Machinists, is the
HANDBOOK ON ENGINEERING.

By HENRY C. TULLEY.

T'hird edition, enlarged and revised, 5,600 copies,
ready. Sent anywhere on receipt ot price, .
money back if dissatistied. 900 pages. 400 fine 1llustra
tions, 'I'horoughly reliable and practical. Handsomely
bound in leather and eilt. Pocket-book form.

. ¢. TULLEY & €O,
1060 Walnwright Bldg., St. Louls, Mo., U. S, A.

A Handy Book
'To Have

Montgomery & Co.’s Tool Catalogue

now

~TOOL
CATALOGUE

IMONTGO)
»M e It is illustrated tbroughout and de-
scribes and prices Tools. 704 pages. 6%x

00 ¥ A b IOIUINOA

415 ins. The latest edition, with dis-

v count sheet by mail for 25 cents.

o MONTGOMERY & (o,
CATALOGUE Ne21 105 Fulton St., New York City.

JUST READY

THE CHEMISTRY
INDIA RUBBER

By CARL OTTO WERBER, PPh.D.

The Chemistry of India Rubber

Examination and Valuation of Gutta
Perchn and India Rubber

Examination of India Rubber Substi-
tntes

Inorganic Compounding Materials
Vulcanizers and Sulphur Carriers
India Rubber Solvents

Constructive Components of India Rub-
ber Articles

Coloring Matters
Analysis of Rubber Articles

With Four Plates and Several lllustrations
in the Text

8vo. Cloth $35.50 net

J. B. LIPPINCOTT COMPANY

PHILADELPHIA

Squabs Pay B
Easier, need attention only part of
time, bring big prices. Raised in one
month. Attractive for poultrvmen

. farmers, women. Send for FRREE
BOO K LET and learn this immensely
rich home industry.

Plymouth Rock Squab Co..14 Friend St , Boston, Mass.

O

Patents, Trade Marks,

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

of Patents.
Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.
Branch Office: 625 F Bt., Washington, D, O.
Hand-book Sent Free cn Appiication.

200 Ezg incubator
For s I 2.80

The simplest, most perfect incubator made in
the world. This is a new one at a remarkably
low price. Itisan enlargement of the famous

WOODEN HEN

and made as thoroughly good asany incubatc1 on
the market. It will hatch
every fertile egg, and stand
up to regular usage
as well as the most
costly.
‘Write for free
catalogue with 14
colored views.
GEO. H. STAHL,
Quiney, Il

Rapid and Positive Handling
of Materizal in Shops. Factories,
Stores, Warehouses fully met
by our

Traveling Electric

HOISTS
Bulletin No. 7 M Free.

PAWLING @ HARNISCHFEGER
162 Clinton St., Milwaukee, Wis.

VELOCITY OF ICE BOATS.—A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of Ice
Boats, demonstrating how ard why it is that these craft
sail faster than the wind which propels them. Illus-
trated with 10 explanatory diagrams. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Price 10
cents. To be had at this office. and trom all newsdealers.
“NOT

BURNS AIR 08Iy
 [@%:] One ‘BEST’ Light

Gives more Light than
Six Electric Lights, or Ten
Kerosene Lamps or One
Hundred Candles, and
Costs less than

Kerosene.

Burns 907 Air 10Z Gas
Alr is free. The Lamp makes all
the gas nceded.

A beautiful, pure white, steady,

safe light. No Wick! No Grease
Ne Swxoke! No Odor! Hang orSet
it anywhere. Over 100 Stylese

- | AGENTS WANTED
‘'THE BEST LIGHT CoO.,

i €7 E. 5th 8t., Canton, Ohlo.

- ... NOW

READY . ...

¢ ¢ BY

Science

readers that

ScIENCE.”

110 volt circuit. It

descent lamps.

of the Stars

Twenty=Third Edition

Experimental

George M. Hopkins

XPERIMENTAL SCIENCE is so well known to man

Revised and Greatly Enlarged.
2 Octavo Vo'umes.
1,100 Pages. 900 Illustrations.
Cloth Bound, Postpaid, $5.00.
Half Morocco, Postpaid, 7.00.
Or Volumes Sold Separately:

Cloth, $3.00 per Volume.
Half Morocco, $4.00 ver Volume.

e

AL 1 of our
it is hardly necessary now to give a description of

this work. Mr. Hopkins decided some months ago that it would
be necessary to prepare a new edition of this work in order that
.. the many wonderful discoveries of modern times might be fully
described in its pages.
developments in wireless telegraphy, for example, have been made.
was necessary, therefore, that a good deal of new matter should be
added to the work in order to make it thoroughly up-to-date, and with
this object in view some 200 pages have been added.
increased size of the work it has been necessary to divide it into two
volumes, handsomely bound in buckram. ’
the following additions that have been made to these volumes :
. Volume I contains in addition to a large number of simple, well
illustrated experiments, a full description of a 3} H. P electric motor
made expressly for illustration in this edition of ‘ EXPERIMENTAL
It is an ENCLOSED SELF-REGULATING electric motor for a

Since the last edition was published, wonderful
It

On account of the

It may be interesting to note

can be operated by a current from a 110 volt lamp-

socket, yielding a full ¥ H. P. or it may he nsed as a dynamo, furrish-
ing a current capable of

operating three 16-.candle power, 110 volt incan-

e . The construction of the machine is perfect enough to
admit of enlarging or reducing its size if desired.

i Volume II contains much on the general subject of electricity,
besides new articles of i
alternate current machinerv is treated.
phony receive attention.
Clock, The Telegraphone. Experiments in High V

great importance. .Among these the subject of
L Wireless Telegraphy and Tele-
Electrical Measuring Instruments, 1*he Electric
oltage, The Nernst Lamp, and Measuring the Heat

are all thoroughly illustrated and described.

The unprecedented sale of this work shows conclusively that it is the book of the age for

ral Philosophy.

© 1903 SCIENTIFIC AMERICAN, INC.

teachers, students, experimenters and all others who desire a g

eneral knowledge of Physics or Natue

SEND FOR DESCRIPTIVE CIRCULAR.

MUNN & CO., Publishers, 361 Broadway, New York.
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BLINN’S TIN, SHEET-IRON & CLPPER-PLATE WORKER !'hv\ving machine  marking dtt‘lchlllt‘llt,

One of the Most Popular Technical Books ever publwhed
in the United States.
A PRACTICAL WORKSHOP COMI’ANION
FOR

TIN, SHEET-IRON and
COPPER-PLATE WORKERS.

Containing rules for describing various kinds of Patterns
used by Tin, Sheet-Irun and Copper-Plate Workers, Prac-
tical Geometry. Mensuration of Surfaces and Solids;
T'ables of the Weights and Styengths of Metals and
other materials; Tables of Areas and Circumferences

of Circles; Composition of Metallic Alloys and Solders, '

with numerous valuable Receipts and Manipulations
for every-day use in the workshop. By Leroy J. Blinn,
Master Mechanic. A new,revised and enlarged editlon,
{)rimed from new type, and with 170 newly engraved
llustratlons
In one volume, 12mo, 296 ;mges. price $2.50, free of postage
to any address v the wor
§F"A circular of 4 l%ages. uarto, giving the full Table of
Cvmte'nts of this popu , Will be sent free of postage to
one in any part of the world who will furnish his
ress.

HENRY CAREY BAIRD & CO.,

INDUSTRIAL PUBLISHERS, BOOKSELLERS& IMPORTERS |

810 Walnut St., Phlladelphla, Pa., U.S.A.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrnted Book.
« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawmg, at your home by mall
Ivstitute indorsed by Thos. A. Edison and other:
ELECTRICAL FNG]NEER INST ITUTE,

Dept. A, 240-242 W. 28d 8t. New York,

LEARN PROOFREADING.

f you possess a fair education, why not utilize it at a genteel
lnd uncrowded profession paying $15 to $35 weekly ? Situations
always obtainable. We are the original instructors by mail.

HOME CORRESPONDENCE SCHOOL, Philadelphi~

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating of open circuit batteries, historical dry
batteries, modern dry batteries, Hellesen’s battery,
Bryan’s battery, Kolleér’s battery, and tne efficienc

dry cells. With'three illustrations. Contained in SCI-
ENTIFIC AMERICAN SUPPLEMENT, No. 1001, Price

‘110 c«lent.s 'I'o be had at this office and from all news-
ealers.

‘=t SALESMEN AND
B AGENTS WANTD.

B BIG 'ACES—Our Famous Pur-

ater Still, a wonderful inven-

uon—be:u Filters. 72,000 already sold,

Demand enormous. Everybody buys.

Over the kitchen stove it furnishes

plenty of distilled, aerated. delicious,

Pure Water. Only method—saves

o Bef’ lives i‘nd Dr. bills; pl;evem.l t) nh(ii'tz

" - §&J wmalaria feverl, cnrel disease. by

BOILING WATER for Booklet, New Plan, Terms,
Ete. F. E. Address,

Harrison Mfg. Co., 16 Harrison Bldg., Cincinnati, 0.

* AUTONATIC N\ D
COPYING BOOK N\

Copies While Writing

Always read g to use with any pen or paper.

No
press require No trouble involved. implest
and best. Write for free samples of work and
endorsements.

Pershing & Co., 132 Michigan St., South Bend, Ind

ACETYLENE GAS AND (JARBIDE OF

Calcium.—All about the new illuminant, its qualities
chemistry, pressure of liquefaction, its robable future
experiments performedwith it. A most valnable series
of articles, giving in commnlete torm the particulars of
this subject. Details of furnaces for making the carb de
as generators, gasometers, burners, etc. ontain
TENTIFIC AMERICAN SUPPLEMENT Nos. 9O 's.
%0’1 2, 1014, 1015, 1016, 1022, |
8 i)

3
1083 P 2
3,1204,1206 and 1209. Pricel
cents each, by mail, fFom this office, and all newsdealers

REMOH JEWELS

Are Marvels of Beauty

- Upon receipt of your name and address
a mmmuﬂceut catalogue containing near-
1y 400 handsome engravings of artistic

and exclusive designs in
high-class imitation Dia-
mond and Pearl Jewelry
wil be mailed

REMOH JEWELRY CO., 834 Olive St., St. Louls

New Standard Electric Gas Lighter. $1.50each.
Good for one yearin any home. New cells by mail, 4(c
Quantities, $16 per hundred.

Incandescent Welsbach Lighter. $150each.

Locomobile and Gas Stove Lighter.
Money makers for bright people. Agents wanted.
WM. ROCHE, Inventor and Sole Mf';q,

42 Vesey Street, New York, N. Y.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.

Anyone sending a sketch and descrintion may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confldential. Handbook on Patents
sent free. Oldest agency for securmg patents.

Patents taken through Munn & Co. receive
special notice, without charge. in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 8
year; four monthy, $1. Sold by all newsdealers.

MUNN & Co.361 eroaaway. New York

Branch Office, 625 F 8t , Washington, D. C.

Vehicle, motor, W. E. Whitbread.

Bloomtield & llawes ............. ..o 718,080
Shade roller, spring, . M. Vickery ....... 718,178
Shade rollers, mounting for vertically ad-

justable, Scott & Gardner . 718,283
Sheet and roller, combined, -

WOOd ..iiiiiiiiiiieiens .. T18,347
Shelving, F. A. Phelps, Jr........... ... 718,152
Shingle, roofing, W. C. & J. C. Sharp...... 718,284
Signaling and collision preventing device,

electro-mechanical automatic, C. 5

1050 111 {5 I B 00 000000066030080006000000 718,071
Silver bromid gelatin and making same, A.

Cobenzl ......ciiiiiiiiiiieiicnieainnnns 718,312
Skate ankle support, I. B. Macomber .... 718,265
Skid, portable, Williams & Butler ........ 718,295
Skirt and waist holder, M. Distelman..... 718,327
Skirt supporter, Dickerson & Dunbar...... 718,325
Smoke in furnaces, preventing, Wilson &

Kemp-Welch ....... . . 718,234
Snap switch, G. A. Mead .... T18,495
Soldering caps on cans, machine f w. :

Lawder .........ciiiiiiiinentennnannan 718,210
Spindle and bearing, G. Hill .............. 718,349
Spinning machinery, mule, 1. Briggs, Jr.... 718 419
Spout, vessel ventilating, Low & Hicks.... 718,
Spring end plate, J. Carroll ........c.o0... 718,090
Stacker, pnoumatlc, T. W. Slutz . 718,395
Stamp, hand, B. B. Hill ....... 5 718251
Stave setter, J. W. Jones ...coeeveeiencnns 718&05
Steam or water, apparatus for controlling

the passage of, E. M. Eden 718,329
Still, turpentine, F. M. Gideon. . 718,246
Store, library, oftice, or wardhouse ap-

paratus, N. O. Starks ................ 718,543
Stovepipe fastener, M. H. Goodwin ........ 718,119
Stove, portable knockdown or folding camp,

Bach & Crotteau ..............ccovunn. 718,412

Strainer, culinary, M. B. Goodrich .........

Subirrigating device, C. M. Patterson.... 7

Surgical splint, A. W. Graham ............
Suspenders, Johnson & Gordon ............
Suspenders and belt, convertible, Lauferty

RIS 1 a5 saana060600080360600000 80000
Switch, A. F. Sweigart ......ooiiiiiiii.
Switch and protecting device,

Hornsby & Anger ............. 718,460
Switch operating device, J. P. Lowe. . 718,364
Switch stand, M. W. Hibbard . 718,348
Syringe, fountain, J. Hardman, Jr.. .. 718,202
Talking machine horn elbow, W. . 718,074
Talking machine horn support, W. Barnos . 718,073
Tally device, L. L. Frost .................. 718,449
Tap, battle, J. A. Sherrard .............cc.. 718,163
Telegraph repeater, wireless, I1. Shuomuk«-r 718,535
Telegraph system, E. R. Stoun .......... 718,644

Telegraph, visible signal, W. A. Farrell.
Telegraphy, wireless, II. Shocmaker, re-

1 L TS 665060000000 0000 000030886066 58500
Telephone, M. R. Hutchison ..
Telephone coil hox, W. I&. MecCon
Telephone jack, II. P. Clausen...
Telephone mouthpiece attachment,

718,332
12,073

. T18,204
. 718,371
. 718,093

. 718,264

ogue
Telophone signal bell, polarized,

ley ce.. 718,235
Telephone system, Parsons & Sloper....... 718,215
Telephone system, intercommunication,

Sloper & Parsons .........ccvviennnen. 718,224
Telephone transmitter, (. . Cadden 718,310
Tension device, T. . Orndorff ........ ... T1R,509
Ticket holder, duplex, IL Tyler............ 718,590

Tie. See Bale tie.

Tile or brick cutting machine, J. Bensing.. 718,077

Tiles, bricks, panels, ete., manufacture of,
Pfister ....cc0cieiiieeene

Tire heater, bydrocarbon, W. W.
Tire sctting uppamtui, rubber, I
(41143 8 5 6800060000000000000000000000000000

. 718,381

718,567
718,148

Tire, vehicle cellular rubber, A. Ducasble.. 718,439

Tobacco leaves, machive for sizing or  as-
sorting, W. ITunt ....................
Tool, W. II. Soley ......
Tool or implement, C. . S oo
Toy wagon, W. Christensen...............
Tripod adjusting head, W. IH.
Trousers, S. A Myers .........ooieiiennn..
Truck, car, Player & Floyd ...............
Truek for tram-cars or other
W. Wainwright .......
Truss, abdominal, II. W. Pell ..
Truss pad, W. C. Wetmore .....
Truss pad, hernial, D. Brisky
Tunnel  construction, subaqueous, T. K.
ThOmMSON .ttt ttiieeraennnnannnnn
Tyrpewriter, Glnftmg keyboard, A. C. FFergu-
AT 6668060660000800906000000000000600
Typewriting machine, A. C. Schuman......
Typewriting machine, P. I¢. Nilson .......
Valve, eoxplosive engine starting, IL M.
Y T |
Valve, flushing, L. B. Smith .... 50
Valve, gas engine, E. E. Arnold ..........
Valve motions of different constructions,
mechanism illustrating steam engine, H.
| M) A LR B S 6B naGna 6o aaanaaaa60003660
Valve, throttle, II. H. Vaughan . 50
Varnish or color cup, R. L. S. I)ngg(-tt
Vault, burial, A. J. Bright ..............
Vehicle, motor, C. Crompton ...... 5
Vehicle, motor, 0. I Schildback
Vehicle, motor, W. Norris ........

Vehicle, motor, L. T. Bassctt

‘Vehicle reflector attachment, . P. Brown.

Vehicle running-gear, A. S. Baldwin
Vehicle running-gear, R. D’Unger 86
Vehicle steering apparatus, H. J. El
Vehicle storm-apron, A. J. Bayles

Vehicle-wheel, L. J. Cook ........
Vehicle-wheel, B. Jones ............
Vehicle wheel, road, G. S. Ogilvie

| Vehicles, means for locking the steering

mechanism of motor, E. Devlin ......
Vehicles, speed regulating and controlling
mechanism for self-propelled, A. W.
G D S8 8 86550600006 000400006600000

. Vehicles with air-tire, supporting shoe for,

. Combrun ................iiiiaiaa.
Ventilating and chimney cowl, A. Ashworth
Vise, E. E. Hanna ............cc0eiuvnnns
Wall or ceiling, reflective, L. Bartelstone ..
Washers, machine for making spiral, J. E.

AT 586060 006600000006000000000000000
Watch-protector, D. Summa ..............

. Water-closet bend or pipe connection, E.

A. Fleming ............ccc0iiiiinn.
Water-lifting device, J. W. Beck .....
‘Water-motor, oscillating, L. R. Phillips....
Water, purifying, W. M. Jewell ..........
Water purifying aparatus, H. M. Livor ....
V\atorprnoﬁng textile fabrics, apparatus for,

F. Rushworth ........... ...t
Weeder, J. H. Baker ....... 5
Weeder-tooth, L. D. Austin ..
Weeding implement, R. Hoodless
Weighing machine, G. A. Moore .
Well drilling machine, H. H. v
Well sand screen, Jackson & Thnmpson
Whiffletree, €. Highers ............. ...
Window, Voightmann & Pomeroy.......
Window ventilator, N. M. Miller
Wire pay out reel, J. D. Delphey ..........
Wool scouring mechanism, F. L. Whitney.
Wort and producing same, concentrated

hopped, H. A. Hobson ................
Wrench, See jar wrench.
Wrench or spanner, J. II. Morgan......
Zine, extracting, W. G. Waring 50

Zinc from its oxids, ete., reduci

Schulte
Zither tailpiece and bridge, F. Reinhard..

DESIGNS.
Badge, J. A. Caron .......ciiiiiincncnnn

718,352

.. 718,542
. 718,534

718,192

. 718,445

718,144
718,580

718,551

. 718,149
. 718,408

718,421
718,173
718,333

. 718,390

718,505
718,574

. 718,225

718,299

718,193

. 718,550
.718,436

718,420

.. 718,097
. 718,161

. 718,275

718,324

. 718,531

718,244
718,186
718,120
718,302

718,409
718,399

718,444

. 718,414

718 485
718,527

. 718,187
. 718,070

718,571
718,500

. 718,112

718,464
718,457

. 718,403
. 718,140

T18194
718,232

718,253
718,501

. T18,554
. 718,222

718,383

36,190

Bedstead head or foot section, C. S. Boll....36,191

TRADE MARKS.

Boots and shoes, leather, S. E. Carr........ 39,633
Boots and shoes, leather, F. E. Mistrot...... 39,634
Boots and shoes, leather, F. W. Slater.... 39,635

Cordage, Hooper Sons Manufacturing Co...
(Continued on page 68)

39,629

FOR ALL USES, MADE AS REQUIRED. LS

N _ST. CHICA.

& HARRINGTON & KINe PERFORATING Co.

Express
Trains.

The service of fast express trains af-
forded by the Lake Shore & Michigan
Southern Ry. between the cities of Chi-
cago, Toledo, Cleveland, Buffalo, New
York and Boston, operated in connection
with the New York Central and Boston &
Albany roads east of Buffalo, is not
equalled on the American continent either
in frequency, speed, punctuality or equip=
ment.

Send for ** Book of Trains "’ to

A J.SMITH,G.P. & T. A, > YN
Cleveland, Ohio. N\

33333333333333333IIIDI2D|

OIL--SMELTER--MINES

Dividend-Paying Mining, Oil and
Smelter Stocks, Listed and
Unlisted, our Specialty.

Offices in L

Bankers & Brokers, Fiscal Agents,

A :?0 EAMERDRYPLATE

Qv [gms I’\o fj\ / |

CRAMER

Crown
Plates are
more rapid
than any
otherplatein
the market
With this
plate clear
quick
printing
Negatives
can be
secured

L2

These plates
are
especially
adapted fo1

| Tourists
using
Hand-
Cameras

G CRAMER DRY PLATE CO.

LOVIS, MO.

New York: 32 East 10th Street

Members N. Y. Consolidated Stock Exchange.

"
% g Chicago: 1211 Masonic Temple
% DOUGLAS LACEY &' CO i San Francisco: 819 Market Street

66 BROADWAY & 17 NEW ST.. NEW YORK. & MORAN FlEXlBLE JﬂlNT \ g
Booklets giving our successful plan for realizing the large Steam, Air or Liquids. -y !
intereat nmf profits of legitimate mining, oil and Made in all sizes to stand any desired :
smelter mvestment& sub. blanks, tglll particulars, etc., sent s pressure.
& _free on application. Moran Flexible Steam Joint Co., Inc’'d,
fecececceecececeeccecceecaed” | 11 Bast st LoTISVILLE, K.

A Helper at Your Elbow

ready with the latest inventions, theories,
statistics, in every branch of knowledge,
investigation and discovery—such is . ...

11 Volumes

EDITORS

1902), President of Carnegie Institution.

Harry Thurston Peck, Ph.D., L. H. D., Professor

Brockhaus and of Meyer
the world’s history.
reference encyclopzedia in the English language.

RICHLY ILLUSTRATED

International Dictionary.

ing a
Special Discount to Those Who
Subscribe Now

and our Little-at-a-Time Payment Plan

DODD, MEAD & CO.,

372 FIFTH AVENUE
NEW YORK

© 1903 SCIENTIFIC AMERICAN, INC.

Daniel Coit Gilman, LL.D. President of Johns Hopkins University (1876-

Frank Moore Colby, I'1. A., Late Professor in New York University.
(Assisted by Nearly 200 Eminent Editors and Contributors)

Some of the Reasons That Make It

The Best Encyclopadia Ever Issued

in English, and comparable only to the great German works of

THE LATEST —The only new Encyclopeadia published in the last ten years
—a period which has seen more changes and advances than any equal period of

THE MOST COMPREHENSIVE. — The 65,000 titles embrace 100,000
subjects—which is 50 per cent. more than are found in any other general

Never before has it been attempted to illustrate a work of this
character so copiously and so artistically. The plates and maps alone,
if printed separately, would make a book larger than Webster’s

SEND FOR SAMPLE PAGES—FREE

Showing type, methods of treatment of the subjects,
specimen plates ot maps, colored and plain illustra-
tions, names of contributors and information regard-

15,000 Pages

of Columbia University.

New York
Please send,
without cost to
me, the sample
pages of the

NEW INTERNATIONAL
ENCYCLOPADIA

containing descriptions,
sample pazes, colcred 1-
mstrntlons and mars and
information regarding dis-
count and little-payment plan
for SCIENTIFIC AMERICAN
readers.




68

Scientific

Americat\

JaNuARY 24, 1903.

Cornmeal, E. Thomas & Co. .............. 39,639

Flour, wheat, Bay State Milling Co......... 39,640
Grape  juice, unfermented, Battle Creek

Grape Juice Co.
Iee cream freezers, Dana & Co....
Medicinal salts and tablets made

Medical Lake Salt Mfg. ¢

Razors, W. J. Klauberg .....
Remedy  in liquid form for

diseases, .J. F. Bledsoe.
Ribbons, (. M. Offray .....
Salt, II. (. Baker ......cciiiiiinieea... 39,641
Shoes, misses' and children’s leather, Dorothy

Dodd Shoe (o, .viiiviinrineenncnnannns 39,6.
Suspenders, Royal Suspender Co...ooovvnnn... 3

LABELS.

‘“La Domo,'" for cigars, M. H. Mayer's Sons 9,67
“Tampa Trade,’" for cigars, Schmidt & Co... 9,067

PRINTS.

“Only First Class Goods Make Trade Lively’
Great Atlantic and Pacitic Tea

=1

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 the name and
number of the patent desired and the date be

ive'?. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 K-oadway, New Yerk.

i

STEAM
AUTOMOBILE

Lkeachless Gear. Platform Springs. Carrytwo to four

sengers. 13 gallons Gasolene runs 1t 125 miles. 35
gallons Water, 15miles. Won the Blue Ribbon in New
York-Buffalo * Endurance” Run,1901. Made New York-
Boston ** Reliability ” Run after a year’s work of 7,00
miles, and has Automobile Club of America’s Gold
Medajas evidence. It lsa machine that will be appre-
ciated as soon as seen, espacially by the best judges. It
has given satisfaction wherever tried.

NEW BOOKS, ETC.

ScRew PROPELLER CoMPUTER. By George
R. McDermott. Ithaca, N. Y.: Tay-
lor & Carpenter. Price $5.

From Messrs. Taylor & Carpenter, of Ithaca.
N. Y., we have received a most useful work
by George R. McDermott, Professor of Naval
Architecture at Cornell University, describing
his screw propeller computer. In addition to
the descriptive treatise on the computer,
Messrs. Taylor & (‘arpenter have sent us an
actual computer. The computer is composed
of one stationary and two movable disks,
carrying suitable scales, and constitutes an in-
strument designed for the purpose of furnish-
ing means whereby the dimensions and pro-
portions of screw propellers—diameter, pitch,
surface revolutions,
be quickly and accurately determined for any
given case or set of conditions. "Fhe formule
which form the basis of its design and con-
struction were deduced by the author from a
rigid analysis of the results furnished by ‘the
experiments of Mr. R. E. Froude for the
British Admiralty. The computer is substi-
tuted for the cumbersome and tedious methods
of application of Mr. Froude’s results. The use
of the computer will enable the designer to ar-
rive at a solution of propeller problems in a
small fraction of the time previously taken,
the results being practically identical with
those obtained with the use of Froude’s for-
mule.

GEOMETRICAL SOLUTION OF ALGEBRAICAL

PROBLEMS APPLIED TO ARITHMETIC.
By A. W. Fernando, Inventor of the

Sliding Decimal Scale. Part I. Co-
lombo. 1902. Pp. 23. 16mo.
THE MobpERN CorPORATION. By Thomas

Conyngton. New York: The Ronald
Press. 1902. Pp. 88. Price 50 cents.
Coming as it does from a lawyer, this little
book deals with the corporation largely from
the legal standpoint. There is probably no
other book which presents so concisely the
elementary facts upon which corporate law
and procedure are based. The author has en-
deavored to present the objects, method, defects
and advantages of the corporate form tersely
and yet accurately.

THE PracticaL ENGINEER. Electrical
Pocket-Book and Diary 1903. Man-
chester, England: Technical Pub-

lishing Company, Limited. Pp. 339.
THE PRACTICAL ENGINEER POCKET-BOOK,

1903. Manchester: Technical Pub-
lishing Company, Limited. 1903.
Pp. 568.

These two handbooks for engineers and elec-
tricians contain the usual information to be
found in pocket-books. Although the list of
engineering pocket-books is already large,
there is no doubt room for two more, particu-
larly for two which present their information
concisely and authoritatively.

ISOLIERMATERIALIEN UND WARME (KAL-
TE-) SCHUTZMASSEN. Von Eduard
Feltone. Leipzig, Vienna and Buda-
pest: A. Hartleben. 1902. Pp. 330.

Ileat insulation has developed to such an
extent in the past twenty-five years that the
industry of providing insulating materials has
grown to be of no little importance. For that
reason Mr. Feltone’s book should prove of ex-
ceptional value. The few data which are to
be found scattered in the literature of heat
have been collected by him, completed and ex-
panded. Many errors are corrected. DBrief
descriptions of raw materials, such as asbes-
tos, rubber, gutta percha and the like. present
much information that is new. Not the least
instructive portion of the book is the section
devoted to electrical insulators.

THE MopErN Woop FiINisHER. By F.
Maire. Chicago: Press of the West-
ern Painter. 1901. 12mo. Pp. 176.
Price 50 cents.

While it is not claimed that the practical,
first-class wood finisher will receive much ad.
dition to his store of knowledge by reading this
volume, yet the great majority of painters and
contractors who have not made that branch
of the trade a specialty. will welcome it and
will find it of interest.

slip and efficiency—can |

Strength-Simplicity-Durability

GASOLENE
AUTOMOBILE

Light ‘Cfonneau. 10 h. p. Upright Engine. Two Speeds
Abead. Reverse. Runs 150 miles on one change. Weight
1,000 pounds. It is a seusible family car—not a racer.
Built for comfort and safety rather than sFeed. will
carry one, 1 wo or four persons. Capable of climbing the
steepest hill with full load. Touring work averages 30
miles an hour. Considering the horse-power and equip-
ment this 18 the lowest priced machine un the market.

Write for Free Descripttve Nlustrated Booklet.
FOSTER AUVTOMOBILE MANUFACTVURING CoO.,

% %

method of I tion used in Ecuador, S. A.

simplicity, Durabiity, Relabiliy,

are the three cardinal virtues in motor-carriage constwaction.
You will find them in their highest development and efficiency in

N g

TOURING CAR.

Built for practical. every-day service, on all kinds of roads,
in all kinds of weather, the Rambler has proved its genume
merit under all conditions. 1*s many points of superiority are
stated 1n detail in our . .
COMPLETE ILLUSTRATED OATALOGUE

mailed free on request.

Model E (like cut,) $750 00
THOS. B. JEFFERY & CO., Kenosha, Wis.

A BOON IN BRAKE BLOCKS.

The acknowledged leader in its fine is
Potter’s Spring Brake Block for effi-
ciency, durability, econo strength and
servic2ability. [nusebybw ders of the high-
est graae carriages and wagons. Morgan
Potter, Fishkili-on-Hudson, N. Y., U. s. A.

ELECTRIC SEWING MACHINE MO-

tor.—The instructions and numerous illustrations of de-
tails contained in this article will enable any mechanic
of average ability to bnild an efficient motor that will
operate a sewing macnine. The cost of materials for
this machine should not exceed five dollars. See S8CIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1210. ce

cents by mall, from this office and from all newsdealers.

5239 == MONOPLEX TELEPHONE

$6.00 perpair

Only two wires are needed between the
instruments. Perfect talking. Perfect
ringing. Perfect in every way. Abso-
lutelftgun.ranteed on distances up to
1,000 ft.” O ur trarismit ters are very clear
in tone and we use the best grade of
granular carbon. Full directions sent
with each instrument.

'ATWATER KENT MFG. WORKS,
110 N. 6th St., Philadelphia. Pa.

Dl snd Jl"
HANGERS

eLecve
Absolutely the BEST.,
WHY?

They are Mechanically Correct,
Accurately Ground, Lightest, Nearest Dust
and Water-Proof. Neatest in appearance,
and they are used by the best Manufacturers
and ridden by the best Professionals and
Amateurs of America.

Park City Mfg. Oo., Inc., Chicago.

“CUSHMAN”

CHUCKS

All styles and sizes.
Send for Catalogue.

THE CUSHMAN CHUCK CO.,
189 Allyn St., Hartford, Conn. -

Power'WireRope

““POWER"™

ROPE.
MOST POWERFULL WIRE ROPE MADE
BRODERICK & BASCOM ROPE CO0.

ST.LOUIS,

PoWER AIR PUMP

foorees MALTB Y '
“PNe 1l CLINTONST BROOKLYN NY

Howard Two and Four Cycle
MARINE

AND

R AUTOMOBILE
MOTORS

‘Write for Cat.
Grant Ferris Co.
Troy, N. Y.

Quality-Simplicity-Practicability
These are the three important points studied in the
manufacture of the widely celebrated

CRESCENT SAFETY RAZOR

The quality is as-
sured from the fact
that the blade is
forged from _the
finest English Raz-
or Steel, tempered
by an improved
process. The sim-
licity is shown In
he ease with which
1he blade can be ad-
Justed for shaving
or st.romrlng. The
t is interchangeable and
to fit. Sample by registered

SAFETY RAZOR
- i

practability is that ev
extra blades are gunranet‘;y
mail for $1.25.

SOUTHINGTON CUTLERY CO., Southington, Ct., U. S. A.

KLIP-KLI

The Pocket
Manicure ‘€

Trims files,shapesand
cleans, and keeps the
nails in perfect condi-
tion. A complete man-
jcure for man, woman
or child. Silver steel,
nickel-plated.  Sent
post paid on receipt of

ce if your 25c

3:11" hasn’t it
Rochester, N. Y.

Make Swure....

f—

KLIP-KLIP CO., 663 So. Clinton St.,

ﬁ that the water you and your
family drink is perfectly pure.
You can purify any water of its
poisonous germs by using
THE BERKEFELD FILTER
whose system of cylinders holds'every
particle of solid matter, passing the
water through perfectly pure. Easy to
clean. A gallon of pure water in four
minutes.

BERKEFELD FILTER CO., 4 Cedar St., New York

OFFMAN

MOTOR CAR $800-$950
Equal to any $2,600 Automobile made. 7 h. p. Gasoline Engine,
the simplest, most easil: lled, and most reliable machine on
the market. ' A_combination single seat or double seat, tor two or
four persons. Can be changed in 15 seconds. _Fills all requirements,
is thoroughly practical. Sales Agents Wanted. Send for
Catalogue and Complete Details.
The HOFFMAN AUTOMOBILE & MF6. 00,
1504 Lake 8t., Cleveland, Ohio

eries..

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. . cms e

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 omce. Price 10 cents each.

Boohlreferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled

(8798) C. H. H. says: I wish to use
my gasoline car during cold weather. Kindly
tell me whether chloride of lime, added to
the water used to absorb heat from the cylin-
ders, will prevent the water from freezing
when the machine is not in use, and the water
is cold. What proportion of chloride of cal-
cilum should I use? What weight per gallon
of water? A. Chloride of calcium (not chlor-
ide of lime) can be used to lower the freezing
point of water. All dissolved salts tend to
corrode metal more quickly than pure water,
hence care should be taken to clean up occa-
sionally so as to prevent corrosion.

(8799) W. H. A. asks: 1. Does the

process of steaming wood in any manner de-
stroy the life of wood, and are there any lim-
its to this destruction? A. The steaming of
wood for bending purposes seems to do no in-
jury, as the lasting quality of wood so treated
is very evldent in our old ships and bent wood
in agricultural implements. 2. In small-boat
construction is there any special process for
steaming wood (pine or oak) ? A. The univer-
sal practice is simply a wooden steam box con-
nected to a closed kettle of water over a fire.
3. If there is a destruction of the vitality of
woods, would there be a way of lessening this
effect? A. Even the steam boxes in use for
many years retain vitality and strength in
the wood to a surprising extent. We know
of no needed improvement.

(8800) H. E. H. wishes the exact num-
ber of pounds (16 ounces) a cubic foot of
hydrogen gas will raise. A. One thousand cu-
bic feet of hydrogen weighs 75 pounds less
than 1,000 cubic feet of air at normal pres-
sure and at the freezing point of water. It is
customary tb allow 70 pounds as the lifting
power of 1,000 feet of hydrogen in a balloon,
the difference being to provide for some advan-
tage on the part of the hydrogen. It would
balance 75 pounds, but lift 70 pounds with
ease.

(8801) A. L. writes: In query 8701,
regarding the farmer plowing a fleld, you
state that the problem is not an arithmetical
problem, but requires a solution in algebra.
Please explain why it is not an arithmetical
problem, and why the following arithmetical
solution is not correct. In the problem there
are given two parts to find the whole, namely,
the dimension of one part and the ratio of the
other part to the whole. The ratio of the un-
plowed square to the fleld is given as 3 of
the field. The question to solve there is:
What is the ratio of the unplowed side to the
whole side? A ratio is simply a multiplier.
An arithmetical rule is: Multiplying or di-
viding the side of a square, or the diameter of
a circle, multiplies or divides the area by the
square of. that multiplier or divisor. 38; in
the problem before us is a multiplier of an
area, viz., the &area of the field. By the
above rule % must equal the square of the
multiplier of the side. The square root of 8
is 0.866, which equals the ratio of the un-
plowed side to the whole side. 0.866 + the
20-rod strip = the whole side. Therefore the
side being unit or 1, 1 — 0.866 = 0.134, or 20
rods. If 20 rods are 0.134 of the side, the side
will equal 20 rods =+ 0.134 = 149.2 rods, and
the unplowed side will be 0.866 times 149.2
= 129.2 rods. As 160 square rods make one
acre, by the simple process of multiplication
and division the number of acres can be readily
found. A. The solution given above is an in-
genious arithmetical solution for the problem
referred to, which did not occur to us when
we solved it. But we still submit that such
problems may be more easily and elegantly
solved by algebraic methods, and by such
methods are usually solved. The arithmetical
method is to work from the conditions of the
problem to determine the answer. /[The alge-
bralc method is to assume a letter to repre-
sent the answer, and to work with the answer
thus assumed according to the data till an
expression is found for the answer in terms of
the numbers or letters given as data in the
probl The two methods are thus seen to

COLD GALVANIZING

alr and sea water. Our Patent Process Is now in use all over the country.

Oo., Herreshoff Boat Building QOo., Townsend & Downey, Armour PnkllgEOo.
Sample and cnstom work done at our factory, 108-110 W. 11th 8t. Main Office, 348 Broadway., ®. 8.

Save all the Rpelter consumed in galvanizing by the hot process
by using our Patent Cold Galvanizing Process, as the amount of spelter
lost as dross in the hot process if used in our process will give sufficlent
protection to any kind of work to make it rvst-proof even against salt
Our licennees include U, 8. Government, The Standard Ol
Licenses granted on royalty bams.
LECTRO-GALVANIZING ©O.
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be diametrically the opposite of each other.
We think most mathematicians more frequently
employ the algebraic method, though we are
sure that those who habitually use the arith-
metical method consider it preferable to the
algebralc,
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no introduction to Old

figure in Letters from a
His Son.

him famous.

By F. HopKinson Smith

A Point of Honor, soon to appear, is an unusually
readable tale in which are
humors of the French duel. . b

0ld Gorgon Graham

Readers of The Saturday Evening Post need
know him as Pierrepont’s father and the central
In a new series, by the same author,

Old Man Graham delivers more of the business
philosophy and shrewd humor that have made

Man Graham. They

Self-Made Merchant to

set forth some of the

Smith and Mr. Frisco Baldy.

William Allen White’s
Washington Papers

The country boasts of three or four political writers
as shrewd and clever as Mr. White ; but not one of
them possesses his fresh, keen humor or his strik-
ing, forceful way of saying things.
will write a weekly Washington letter for the
magazine during the winter.

Owen Wister’s New Tale

Mr. Wister’s next contribution to the magazine intro-
duces the reader to the author’s old friends, Mr. Skookum

Mr. White

-00-NOW-

ZZe Jbscnjvtz’on Priceis One Dollar
a year until February Ist.

AfterFeb Ist t&eJubsa@tionTziceWILL BE |

THE CURTIS PUBLISHING COMPANY,

PHILADELPHIA,

pA.

Wanted Small White Metal Novelties Patents
to cast. Stampad work in nickelized sheet steel, zine.
Gold, silver, copper, brass, nickel-platin:.

P.S. M. NOVELTY Co., Peru, 111.

Y DESGRIPTION

.STEELOR BRASS.

How Prominent Men Develop This Power and Use it to Influence
Others—Women, Too, Adepts in This Mysterious Art.

A Reporter

Makes Astounding Discoveries—Secret Methods Which
Charm and Fascinate the Human

Mind.

High Priests of the Occult Reveal Jealously Guarded Secrets of Years
—A Wonderful New Book by Prominent New York Men.

A wonderful new book entitled, “The Secret
of Power,” has just been issued, at an expense
of over $5,000, by one of the leading colleges
of the City of New York. This book is from
the pen of the ablest specialists of modern
times. 'The authors gave away the copyright
on condition that 10,000 copies should be dis-
tributed to the public free of charge. The Co-
lumbia Scientitic Academy is now complying
with this contract, and until the edition of
10,000 copies is exhausted you can get a copy
of this book absolutely free. The book is pro-
fusely illustrated with the most expensive half-
tone engravings. It is full of wonderful se-
crets and startling surprises, and thoroughly
explains the real source of the power of per-
sonal influence. 1t fully and completely re-
veals the fundamental principles of success and
influence in every walk of life. The hidden
mysteries of personal magnetism, will-power
and scientific character reading are explained
in an intensely interesting manner. Two secret
methods of personal influence are described,
which positively enable any intelligent person
to exercise a marvellous influence and control
over any one whom he may wish. These meth-
ods are entirely new and have never before been
made public. A reporter has tried them per-
sonally and can vouch for their wonderful
power.

The book also describes absolutely certain
methods by which you can read the character,
secrets and lives of every one you meet. No
one can deceive you. You can tell what voca-
tion is best for you to follow. You can know
the secret power by which minds of human
beings are charmed and fascinated. 7The new-
est, latest and best system of physical and men-
tal culture is fully explained and illustrated
by beautiful half-tone engravings. No such
book has ever before been published. No such
wonderful information has ever bafore been
placed in the hands of the public. On account
of the mighty power and influence placed
in one’s hands by this book, the Legislature
of the State of New York debated whether or
not the State ought to permit its promiscuous
circulation; but it was finally decided the good
it would accomplish would greatly overbalance
the ill, and its distribution was not inter-
fered with.

Not long ago John D. Rockefeller, the richest
man in America, said, in talking to a Sunday
school class, that he attributed his success in
life largely to his ability to influence others.
Lincoln, Lee, Napoleon and Alexander the Great
all won fame and renown by their wonderful
powers of personal influence. Jay Gould piled
up millions by this same power. J. P. Morgan
organized the billion dollar steel trust and en-
riched himself by millions simply by his mar-
vellous ability to influence others. There are
to-day thousands of men with the brains and

"education of Mr. Morgan who are practically

cpaupers.  They have the ability to organize a
trust, but they have not sufficient power of
personal intluence. Personal influence, will
power, stamina-—call it what you will—has

from the creation of man been the subtle force
that ‘has brought wealth, fame and renown to
those wiho are fortunate enough to possess it.
This strange, mysterious influence is inherent
in every humman being. DBy the late methods
explained by the New York specialist in human
culture any intelligent person can develop a
wonderfully magnetic personality, and learn
how to read the character, secrets and lives of
others in a few days’ study at his own home.
You can use this marvellous power without the
knowledge of your most intimate friends and
associates. You can use it to obrain lucrative
employment, to secure an advance in salary, to
win the friendship and influence of others, to
obtain a greater share of happiness from life.
You can be respected, honored and become a
leader in your community.

If you are not fully satisfied with your pres-
ent condition and circumstances: if you long
for greater success or more money: if you are
not able to influence others to the extent youn
desire, the reporter would advise you to write
at once for a free copy of this great work, now
being given away by the Columbia Scientific
Academy.

Mrs. C. Richmond Duxbury, of 472-A Greene Ave..
Brooklyn, N. Y., the authoress of *“ New England Folk,”
recently sent for copies of the books; after carefully
examining them and testing the methods of personal
influence on her friends and associates. she makes the
following statemomnt in a letter to a friend: * Nothing
could induce me to part with the advantage that my
little knowledge of your books has given me. Any
student can acquire it and will be fascinated and de-
lighted with the resuit.”

Fred. Perkins. of Southk Haven, Mich., says:—* I have
been in great demand since I read the work of the
Colutnbia Scientific Academy. People are amazed and
mystified at the things I do. I believe 1 could make
25 per day readineg character alone if I were to charge
for my services. If anyone would have told me I would
receive so much wonderful information 1 would have
thought him crazy.”

Mrs. M. Effie Watson, of Martinsville, Ind., says:—
“Could 1 have had access to such information in past
vears 1 could have avoided many misortunes. This
work of the Columbia Scientific Academy shall he my
guiding star the remaining days of my life.

If you will send your name and address to
the Columbia Scientific Academy, Dept: 193 N.
1931 Broadway, New York City, this book will
be sent to you absolutely free, postage prepaid.
On account of th- .veat expense involved in
preparing this b ! Columbia Scientific
Academy request- <in Jly people who are
especially intere<: eg for free copy—only
those who real'y: e *3 achieve greater suec-
cess and better :ndition in life,

YR
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PUBLIC SALE OF
Woolen and Worsted Tlills

With Machinery and Valuable Water Power,
at 'RENTON, N. J., on Wednesday, February
11,1903, at 1 0’clock P. M. For inspection. de-
scriptive catalogue, maps or particulars re-
specting the manner in which the property
will be offered, apply to

Executors S. K. Wilson Estate. Treuton, N. J.

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.

Are you interested in Patents, Model or Experimental
work? Our booklet entitled

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
KNICKERBOCKER MACHINE WORKS, Inec.,
-8.10-12 Jonesx Ktreet, New York.

MODEL and EXPERIMENTAL WORK

Mechanical and Electrical Engi-
neer. Drawings and Designs for Special Work.

CHAS. W. GRAHAM. 106 E. 28th Street, New York.
ifier. A t
Natural Stone Jvater prrifier., Absolutely

ddress
H v GIENIC FILTER SUPPLY Co., 52 B'way, N. Y.
ELECTRICITY. MOyt Vetorass haicr:
Wimshurst Machine, Telegraph Instrument, Electric
Bell, 5 Books, 10 cents each.
Bubier Pub. Co., Box S, Lynn, Mass.
EXPERT MODEL Tt Kt et S pormment:

al work. WAGNER MFG Co., 9 Mohawk St., Chicago, Ill.

L - Q T CATALOGUES FREE
[\, [e]] UNION MODEL WORKS
a GEARSE®D 93 CLARK CHICAGO.

Mathematicians Wanted

The profession of actuaryship offers a splendid field
for those possessing muathematical nbility. as pesitions
command %4.00) a year and over. Our course is prepared

by leading actuaries and is under their supervision.
Address

HOME CORRESPONDENCE SCHOOL
416 Walnut St., Philadelphia, Pa.

ENGINEER WANTED

able to build

Automatic Machinery

for the manufacture of

Sewing Machine Needles

Address K. G., 3100, RUDOLF MOSSE,
Cologne, Germany.

IVIA(?I-III\’I‘JS,J Cerliss Engines, Brewers’

|CE and Bottlers’ Macninery. fIE VILTER

MFG. CO., 899 Clinton Street, Milwaukee Wis.

lF Yuu WAN TO BUY OR SELL Rea) Ks-

tate or Business write me. I can

sell yeur ‘property quickly for Cash no matter where 10o-

cated. Writeto:

ay and learn how. KFRANK P. CLEvi-
LAND, Real Estate Expert, 1505 Adams Ex. Bldg., Chicagn

H. A. KAYSAN. ;.

Germany
Importer of American Specialties
Manufacturers will kindly quote prices and mail samples
F R E Prospectus for 1903 for * Architects’and

Builders' Magazine,” monthly $2 a year.

WM. T. COMSTOCK. Pub., 23 Warren St., New York.
MUDE[S [& EXPERIMENTAL WORK.

nventions developed. Special Machinery.

E. V. BAILLARD. Fox Bldg.. Franklin Square, New York.
We Invite correspondence with Inventors having
Patents to sell or place with manufacturers on aroyalty.
Amer. Inst. of Inventor’s Co. Buftalo, N. Y., U. 8. A.

Catalogue of Architectural. Scientific
and Technical Books.

PECIAL MANUFACTURIN
EXPERIMENTALWORK DIE
GLOBE MACH. & STAMPING

, SPEC. MACHINERY, MODELS,
anD STAMPING, PROMPAP

G
S MPT_
€0.970 HAMILTON ST.CLEVELAND. O.

PATENT ALLOWED, NOW FOR SALE. A
Wind Mill Regulator. For particulars write E. Wuerfel,
466 Austin Avenue, Chicago, Ill.

SIS (e (e
E WHEELS. MODELS & EXPERIMENTAL WORK.WLLMNIIE‘IV

TYP
NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N.

Model Muchinery and Fxperimental Work.
W. H. CRAWFORD, 194 Broadway, New York City.

‘“THIS BEATS NEW JERSEY.”’
Charters procured under South Dakota laws for a few
dollars. rite for Corporation laws, blanks, by-laws
and formsto PHILTP LAWRENCE, late Ass’t Sec. of State,
Huron, 8. Dak. or Room K. 20th floor, 220 R’'way, N. Y.

SPECIAL _INSTALIMENT OFFER

191,00

Judge, one year, or

you may select.

in advance and 81.00 a
month for four months
will obtain...

Leslie’s Weekly, one year, ) or Caricature

We offer A YFAR'S SUBSCRIPTION TO EITHER Judge or Leslie’s Weekly TOGETHER WITH
The Memorial War Book (a book of 60o pages and 2,000 illustrations), or Caricature (a hook of
250 pages and illustrations in color and in black and white), each book being fully described in
the accompanying circular, for only $1 oo with the order and $1.00 per month for four months,
or ¢5.00 cash with order. Mailthis coupon to us with only ONE DOLLAR, and we will send prepai
your choice of the books and enter your subscription to either JUDGE or LESLIE'S WEEKLY, as

and your choice of either
the emorial War Book

d

THE JUDGE COMPANY,

yeur.

110 Fifth Avenue,
1 accept your offer of The Memorial War Book or Caricature, and Judge or Leslie’s Weekly
Fnclosed find $1.00 for first payment. $1.00 Lo be remitted by me for four months, £5.00 in all.

Indicate which book and whick paper is desired by running your pen through the name of that not desired.

New York
for one
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The New Winton
Touring Car
PRICE $2,500

It has a 20 horse power motor and combines about every known
feature of automobile excellence. We have agencies in two score
cities throughout America.

The Winton Motor Carriage Co., Cleveland. Ohio.

The supe.riorily of ‘Diamond
Single Tube fires will be found
" in our Double Tube Delachable

DiaMOND TIRES

Write for valuable opinions of users.

Detroil- 310 Woodward Ave.
Chicago- 430 Wabash Ave.
Denver - $s Blake St.

San Franciseo- s Beale' S
Cleveland -an Euclid Avi

CHBESLYA&CO.CHICAGO ILLUSA

OrientMotorCar

8 1. P,

A llspeeds to 30 miles per hour.
‘Write for descriptive catalogues.

PRICE %1.200
Will climb any grade.

WALTHAM MFG. CO., - Waltham, Mass.

SPLITDORE.SPARK COILS

1
—3% 25 VANDEWATER ST.NY, =X
- All varieties-atlowestprices. Best Railroad
Track and Wagon or Stock Scales made.
Also 1000 useful articles, including Safes,
Sewing Miachines, Bicycles, Tools. etc. Save

Money. ListsFree. CHICAGO ScALE Co., Chicago, Il

The . Gasoline
New..Con rad Automobiles

will first appear at
New York Automobile Show, January 17 to 24,
at Madison Square_ Garden,
and at
Chicago Automobile Show, February 14 to 21,
at Coliseum Building.

No up-to-date manufacturer can

The CONRAD MOTOR CARRIAGE CO.
AMERTICAN DESK & STOOL CO.,
AWARD ¥ Send for Catalog. &)

1411 Niagara St., Buffalo, N. Y.
33 Howard St., just East of 434 B'way. -
New City.
i e
' =" g
Faneuil Watch Tool Company,

DICKERMAN'S DURABLE
s (Y
--- - afford to do without it.
H IGHEST wherever exhibited.
BRIGHTON, BOSTON, MASS., U. S. A,

rcost highest —operative cost

LATHE

PR TR AT A ACAYAYAYAYAYArtS

««The Stretched &f
Forefinger of all Time” 1S )

on the dial of an

Elgin Watch

—the world’s standard for pocket time-
Perfect in construction; positive
Sold by every jeweler in
the land; fully guaranteed. Booklet free.

ELGIN NATIONAL WATCH CO.
Frciv, ILuNols,
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pieces.
in performance.
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Belting
Test

““Royal Worcester ’’ old-fashioned oak-
tanned belts known as the best—initial
lowest.
Greatest belt power transmitters the
world has ever known—go years repu-
tation back of them.

Let us send you a sample belt to test,
and to be returned free of expense to
you if not entirely satisfactory.

GRATON & KNIGHT MFEG. CO.
Oak Leather Belt Makers, Worcester, Mass.

ESSOP STEEL C©

MFRs OF CRUCIBLE SHEET STEEL
WASHINGTON, PA

FREE Ghe Sc‘?nlﬂffki“ ?g\eric&n.

A Beautiful Imported China 1T'ea Set (56 pieces), or Toi-
let Set, Parlor Lamp, Clock, Watch, and many other
articles too numerous to mention. FREE with club
order of 20 Ibs. of our New Crop Tea, 60c. a Ib., or 20 Ibs.
of Great American Baking Powder, 45c. a Ib. Mention
of SCIENTIFIC AMERICAN and number (No. 1) must ac-
company order by mail or at store.
TEA CO.,

THE GREAT AMERICAN
3l and 33 Vesey St., New York.

MAGIC LANTERNS

M STEREOPTICONS and VIEWS
for Publie Exhibitions, Church Entertainments,
for illustrating sermons. Many sizes, all prices. Chance
for men with little capital t0 make money. 260 page
- eatalogue free.

MCcALLISTER, Mfg. Optician, 49 Nassau Street, N. Y.

PALATABLE
WATER-STILL

Produces an absolutely
pure and aerated wa-
ter tor manufacturing
or drinking Ym'puses.

Attachable to any
steam boiler.

Made in all sizes, from
10 to 200 gailons distilled
water per hour.

In use in U. 8. Army and
Hospital Marine service.

‘Write for catalogue.

PALATABLE WATER-STILL
COMPANY,
Boston, Mass., U. S. A.

Che Typewriter Exchange

116 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
38 Bromfield St., BOSTON

817 Wyandotte St..
KANSAS CITY, MO.

= 209 North 9th St..
ST. LOUIS, MO.

6536 Californla St.,
SAN FRANCISCO, CAL.

, . .. We will save you from 10
to 50% on Typewriters of ail makes. Send for Catalogue.

SPECIAL OFFER No. 1
to the Readers of

Fisk Tires

have reached the high water
mark of perfection.

Write for Booklet that tells about them.

FISK RB:ER co.,
CHARTER ENGINE
UDED he®

By ANy OnNE
MUIU ror ANY PURPOSE
Stationaries. Portables, Sawing Outfits,
Hoisters. Engines and Pumps.
FuLi—Gasoline, Gas, Distillate.
Send for Illustrated Catalogue and Testi-
monials, and State Y our g’ower Needs.

CHARTER GAS ENGINE CO.. Box 148, STERLING, ILL

Beauty and Utility

Every business man knows
the annoyance of loose shirt
cuffs. Kvery wise. businesa
man ought to know that they
can be easily flxed and regu-
lated to any desired length
below the coat sleeve
by using i

Washburne’s Cutf Holders |

They can be instantly attached or de-
tached. 'I‘hef' never come loose—have a
grip like a bulldog.

Ilustrated catalogue on request.

Chicopee Falls, Mass.

PRINT MY OWN CARDS

Circulars, nﬁwsp&pﬂ. Press, %3,
Larger size, $15.00. Money saver.
Big profits printing for others.
Type setting ‘easy, rules sent. Write
for catalog, presses, type, paper, etc., to

factory, The Press Co., Meriden, Conn.

Sample pair of Cuff Holders
sent by mail on receipt of 20¢.

AMERICAN RING CO.,
[ Waterbury, Conn. [}

Box

‘We manufacture gears
and bodies suitable for
all purposes. We also
gell supplies and can
furnish any part or all
the parts for a gasoline
or steam rig. See our
late catalogue, FREE."

NEUSTADT-
PERRY CoO.J°
926830 S. 18th St.,
Sr. Lous, Mo.
Cuas. T. Howg & Co., 51 Hudson St., New York, Export Agents.

Re mington
Typewriter

Simple? Yes
Sure? Yes
Swift? Yes
Strong? Yes

Remington
Typewriter Company
327 Broadway, New York

Gt Gaies

These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest. blends of Havana to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulars.

CORTEZ CIGAR CO., KEY WEST.

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano INFORMATION ox APPLICATION.

NICKEL

AND

Electro-Plating
Apoaraws and Material.

THE
Hanson & Van Winkle
Co.

SBND Your Busisess CaRp
FOR CATALOGUSE.

The why some shop-
keepers do not sell

President
Suspenders

is they make more
money on imitations.
Fifty cents and a dollar.

Ask at favorite shop,
or post prepaid from
C. A. EDGARTON MFGE. CO.
Box 222-1, Shirley, Mass.
Bend 6 centa for cataiogue.

WM. G. WILLARD, Dept. 112,

1 will Ship to any Statipn in the United States for

THE CELEBRATED

WILLARD STEEL RANGE° 290

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 throughout with Asbestos: Duplex
grate; burns wood or coal. Guaranteed in every repect; wei

descriptive circular and testimonials. XGENTS

-—r

hg 400 1bs. Write for free

A'NTED.
619-21 N. 4th Street, St. Louls, Mo,
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{ Mechanical Catechism

By Prof. H. G. STEVENS, M. E. Just the work
needed by all Engineers, Firemen, Electricians, Ar-
- sans, and Mechanics in
general. Fullinformationon
‘Water, Steam, Fire, Smoke,
Electricity, the Care of Boil-
ers and Horse-Power. Ori-
ginal diagrams, also sets of
questions and answers in
plainest language for civil
gervice or license examina-
tions. Hints for all emerg-
encies. Reliable, thoroughly
scientific, practical and up
to-date. 240 illustrations,
Size, 4x6 inches. 335 pages.
Cloth, $1.00. Leather, $1.50,
tpaid,on receipt of price.

Agents make money rapidly selling this book to
electricians, engineers, and in all machine. shops.

! LAIRD & LEE, 265 Wabash Ave.,, CHICAGO
O Y O

TYPEWRITERS 35

/ All the Standard machines SOLD or RENTED. AN Y-
WHERE at HALF MANUFACTURERS’ PRICES.
Shipped with privilege of examination. Send forCat.

Typewriter Emporium. 23 LaSalleSt., Chicago

A==\

Latest and Greatest American Watch

No exposed winding wheels. Lever set—
cannot *“set’’ in the pocket. Every'watch
guaranteed — case as well as movement.

L TR Tty

1902 thin model, 16-size, 21 jewels, 17 jewels
Dueber - Hampden
Watch

‘‘Accurate-to-the-Second "

No one makes watches in America but
the Dueber-Hampden Company. Some
make movements, some make cases; no
one can guarantee a_watch who makes
half of it only. Your jeweler will get you
a ‘* McKinley.” Write us for * Guide to
Watch Buyers ’—free.
DUEBER-HAMPDEN WATCH WORKS,

86 South” St.,
CANTON,

OHIO

NEW ENGLAND WATCHES

Lead the world in diversity of stvles
and sizes as well as quantity ot pro-
duction. Our. guarantee covers every
watch for we make both the case and
movement, -and sell only -a-complete
watch. Our watches have a world-wide
reputation. gained by results as accu-
rate timme-keepers. We sell in every
country on the globe. Catalogs free.

THE NEW ENGLAND WATCH CO.

Factories: WATERBURY, CONN., U. S. A,






