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TRIAL TRIP OF THE BATTLESHIP IOWA.

First-class sea-going battleship Iowa completed her
trial trip over the official course on April 7, when she
maintained an average speed of 17 knots during a con-
tinuous run over a 66 mile course. The run was com-
pleted after about eight hours of continuous steaming,
at the end of which her boilers and machinery were in
first-class working condition. The average boiler pres-
sure was 152 pounds per square inch with one inch of
air pressure in the stoke hole. The engines averaged
about 112 revolutions per minute for the whole run. It
is noticeable that the speed was remarkably uniform,
and that there was no evidence of the ship making any
spurts above her average speed. At the close of the
run, the Iowa was tested as to her steering capabilities,
and the helm being put hard over, she swung for a
complete half circle, first to port and then to starboard.
She was very quick in answering her helm and proved
that she could turn a circle of something under 400
yards. It was noticeable that when the ship was
being driven at full speed there was practically no
vibration, what little there was being noticeable at the
bow and stern. The contract speed for the Iowa was
15 knots per hour, and the builders were to receive a
bonus of $25,000 for every quarter of a knot in excess ;
a stipulation which will secure to Williamm Cramp &
Son, of Philadelphia, the sumn of $200,000.

The Iowa was designed for a speed of 15 knots under
an indicated horse power of 11,000. As the power neces-
sary to drive a ship varies as the cube of the speed, it
is evident that on this occasion she must have indicat-
ed some thousands of horse power moreé than she was
designed to do.

ENGLAND’S NAVAL POLICY.

The latest advices regarding the proposed increase to
the English navy plainly indicate that there is to be
no cessation in the activity which has characterized
naval shipbuilding in that country for the last few
years. The amount of money that has been appro-
priated for increasing and carrying on the naval es-
tablishment is something over $115,000,000. During
the next few months the government will commence
the construction of four battleships of nearly 15,000
tons, three third-class cruisers, two sloops of war, four
twin screw gunboats and two torpedo boat destroyers.
A new yacht will also be built to take the place of the
Victoria and Albert, a paddle steamer which has been
used by royalty for a great many years. It is intend-
ed that the new yacht shall be one of the most sumptu-
ous of its kind afloat.

The current programme is one of the largest ever laid
down by Great Britain, as may be judged from the fact
that during the next twelve months she will have built
or will be constructing 14 first-class battleships of be-
tween 13,000 and 15,000 tons displacement, 8 first-class
cruisers of 11,000 tons, 9 second-class cruisers of 5,800
tons, 10 third-class cruisers, 2 sloops of war, 4 twin screw
gunboats, 52 torpedo boat destroyers, 8 light draught
steamers for river service, besides the royal yacht above
mentioned. The list above given represents in the ag-
gregate 108 vessels, whose total displacement will be
380,000 tons and the total horse power 800,000. The
total number of men in the navy will be increased to
over 100,000. Under the head of improvement of foreign
naval stations, provision is made for very extensive
dredging, with a view to securing safe anchorage for
ships of the deepest draught at all seasons of the year.
Large docks are to be built at Jamaica, Bermuda and
Hong-Kong, and three dry docks are to be constructed
at Gibraltar whose length will be respectively 850, 550
and 450 feet.

ABANDONMENT OF A SOCIAL EXPERIMENT.

Two schemes for insurance against want of employ-
ment have existed for two or three years past in Switz-
erland, one in the canton of Berne and one in that of
St. Gall. The former was voluntary, but in St. Gall
the laborer was compelled to insure. The American
consuls at Chemnitz and St. Gall have both recently
reported on the subject, and the former states that
men whose work is steady and likely to continue so
complain bitterly that they are compelled to support
in idleness others whose labor is uncertain, but who,
for that very reason, are better paid when they are at
work. ‘‘It is not in the nature of things for such a
system to succeed, even among so loyal, loving, and
gentle a folk as the Swiss. The effort is not vain, if it
will teach the thoughtless how hard it is to make laws
or to institute any system that is to take the place of
thrift and economy during the days when work is plen-
tiful.” Some time after this report the consul at St.
Gall wrote that the experiment has been abandoned
at the instance of the laborers themselves. He says
they ‘‘ found that a system which insured against loss
of work resulted in the promotion of laziness and idle-
ness. In fact, a knowledge of the existence of this
system of insurance had drawn to St. Gall a consider-
able number of unemployed from other parts of Switz-
erland, with the object of obtaining support at the
expense of resident laborers.” Hence the system dis-
appears on and after June 30 next.
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THE GOVERNMENT’S SCIENTIFIC EXHIBITS AT
THE TENNESSEE EXPOSITION,

The preparation of the exhibits to be made by the
Smithsonian Institution and its dependencies at the
Tennessee Exposition at Nashville is well advanced.
The exhibit of the National Museum has not yet been
fully arranged, but it will consist essentially of a
representative exhibit taken from each of its num-
erous departments, and will probably be confined to
this.

The collections of the Smithsonian proper will em-
brace a complete set of the publications, including the
Half Century book, which latter great work will here
be seen by the public for the first tine, and will also
include portraits of James Smithson and Thomas 6.
Hodgkins and a plaster model of Joseph Henry.

The Bureau of American Ethnology will concentrate
its energies on a Kiowa camping circle, and this will be
one of the most interesting features of the govern-
ment’s exhibits. The Kiowa Indians, together with an
affiliated branch of the Apaches, have a highly elabo-
rate social organization which is embodied and
expressed in the grouping of their tepees and mode of
camp life. All this will be exhibited in miniature and
with great fidelity to nature. The exhibit will include
all the objects of the handiwork of these Indians.

The National Zoological Park at Washington is
to be reproduced with accuracy of detail in the form of
a model about seven feet square, the work oi a local
modeler. Photographs of important features of the
park, which is a very beautiful tract, including groups
of animals, ete., will be shown.

The Bureau of International Exchanges, in the
Smithsonian building, will exhibit a map of the
world showing the number and location of its branches
in all countries, these branches being in nearly every
corner of the globe. One set of government docu-
ments will show the number of publications annually
sent abroad, and this, together with a bound list of the
foreign correspondents, will show how extensive are
the bureau’s activities.

The exhibit of the astro-physical observatory will be
quite interesting, including, among other objects,
photographs of the spectruin showing the progress of
the observatory, photographs of apparatus, and the
bolomneter, the marvelous invention so invaluable to
astro-physics. Prof. Langley’s aerodrome, or air ship,
will be shown only by photographs.

The exhibit of the United States Geological Survey
will embrace two cases of minerals and a case of fossils.
It will also include a suite of the rocks of the educa-
tional series. The last named is worthy of especial
note. It is one of a number of duplicate suites, each
consisting of 156 typical rocks which the Geological
Survey has been preparing for a number of years, to
be distributed to the great universities and colleges of
the land for purposes of instruction. Its exhibition
at Nashville will serve to announce its practical com-
pletion, as it will there be seen for the first time as an
entirety. In addition to the above the survey will
show twelve or fifteen relief models, most of them very
fine, and a large collection of the topographic maps
and geologic folios, as well as a number of transpar-
encies and pictures of various kinds.

W. T. MORSELL.

BUSINESS CHANGES.

An elderly gentleman engaged in business for some
twenty years past in New York and its vicinity, and
which requires him to visit various lines of trade, said
recently : **I find in the last few months that I am
obliged to begin all over again. I go into a concern
with which I have had dealings for years, and am sur-
prised to find that the man with whom I have been
transacting my business no longer sits at the desk. I
ask for him and am told that he is no longer with the
concern. Another, and in many cases a younger, man
is there instead. It is almost like presenting my busi-
ness anew. There is a perceptible interruption to rela-
tions, and an immense amount of new work to be done
before I can get back to the position I occupied under
the old management. This I meet almost universally.
Some establishments have seized upon the present
opportunity to rid themselves of dead wood. Others
have hired cheaper help. Others have seen the oppor-
tunity of pensioning men long in their employ and
superseding their somewhat old-fogy management by
that of younger men up to date. Were I to tell you
the number of cases in which these circumstances
come to light, you would be astonished.”—Business.

BAZIN’S ROLLER STEAMBOAT.

Dispatches from London, dated April 3, say that the
reports of the recent trial trips of the roller steamer at
Rouen have been discouraging, the engines not prov-
ing powerful enough. Their power was nearly trebled,
but the increased weight submerges the rollers so deep
that they only turn ten times a minute instead of
forty. The rollers throw up such quantities of water
behind that each acts like a brake and reduces the
thirty knots an hour to six or seven. Rubber scrap-
ers are being experimented with to prevent the up-
heaval of the water.
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THE HON. BENJAMIN BUTTERWORTH.

The appointment, and confirmation on April 6 by the
United States Senate, of the Hon. Benjamin Butter-
worth to the responsible office of Commissioner of
Patents will, we feel sure, receive the unqualified ap-
proval of all practitioners before the Patent Office.

The new Commissioner of Patents accepted the com-
missionership at the urgent request of President McKin-
ley. Great pressure was also brought to bear upon
Mr. Butterworth by the bar of the country without re-
gard to politics, and it is not without considerable pe-
cuniary sacrifice that he takes the position, for which
he is so eminently qualified.

Mr. Butterworth is fifty-nine years old and was born
in Ohio. He was admitted to the bar in 1861 and com-
menced the practice of law in Cincinnati, The first
public position which he held was that of United States
District Attorney for the Southern District of Ohio.
He was elected a member of the Ohio Senate, and
subsequently, in 1878, was sent to Congress from his
district, which was normally Democratic. He was re-
elected to the next Congress.

He was Commissioner of Patents during the adminis-
tration of Chester A. Arthur and made a good record as
an incorruptible and efficient commissioner. He served
until he resigned to become a member of the Forty-
ninth Congress. He was elected afterward to the
Fiftieth and Fifty-first Congresses and declined the
nomination for the Fifty-second Congress.
While in Congress Mr. Butterworth was ad-
mittedly one of the readiest and ablest de-
baters on the floor of the House and was
always the champion of good government
and pure politics. Mr. Butterworth was
president of the commission sent by the
United States government to Europe, to
induce the foreign governmentsto take part
in the Chicago World’s Fair. After termin-
ating his connection with the Exposition, he
gave his entire attention to the practice of
law in connection with Mr. Julian C. Dow-
ell. The law firm of Butterworth & Dowell
have offices in Washington and Cincinnati.
During his tenure of office as Commissioner
of Patents Mr. Butterworth compiled a most
comprehensive work on ‘‘The Growth of
Industrial Art.” Thiswork gives the history
of two hundred of the arts from the rude
beginnings up to the most complicated ex-
amples of the modern inventors’ skill.

Mr. Butterworth’s deep interest in the
promotion of all public enterprises, indus-
tries and inventions, his liberal-mindedness
toward inventors and his influence with the
representatives of the national legislature,
all portend for good in the future, the pos-
sible reforin of abuses and the placing of the
Patent Office on a higher plane of usefulness.

_—  ——etr—
NO BIDS FOR ARMOR PLATE.,

There were a number of surprised people
at the Navy Department on April 8, when
bids were opened for supplying the govern-
ment with 8,000 tons of armor for the battle-
ships Alabama, Illinois, and Wisconsin. It
was the first opportunity of the department
to test the attitude of the armor plate manu-
facturers with regard to the stipulation in
the Naval Appropriation bill that the aver-
age cost of armor to the government should
not be more than $300 a ton. Secretary
Long presided at the opening of the bids,
and he announced that one bid only had been received.
When the so-called bid was examined, it was found to
be in the form of two propositions from the Illinois
Steel Company, a Chicago concern, neither of a regular
character in conformity with the advertisement. Both
of these propositions will be rejected.

The company offered to furnish the 8,000 tons at $300
a ton, on condition that Congress would award it a
contract for the entire wants of the United States gov-
ernment for armor plate for twenty years. If this were
done, the firm would furnish the material at $240 a ton,
provided it did not have to manufacture less than 6,000
tons and more than 12,000 tons annually. The other
proposition was curious. It contemplated the erection
by the government of its own plant, the Illinois Steel
Company to lease it the ground at a nominal figure
for ninety-nine years and to furnish open hearth ingots
suitable for armor plates.

‘What the government will do in view of the setback
given by the refusals to bid has not been decided. Con-
gress will have to untangle the knot. Meanwhile
Secretary Long has reserved his opinion.

ACCORDING to Cosmos the following method has been
adopted for testing the hardness of steel balls. A plate
of glass is inclined to the horizontal and the balls
dropped on this one by one from a definite height.
The rebound of the ball, if properly tempered, is suffi-
cient to carry it into the hopper, where the hard balls
are thus automatically collected. Soft balls, rebound-
ing less, fall into another receptacle.

THE

THE POPULATION OF SWITZERLAND.

The population of Switzerland at the last census
(1888) was 2,917,000, and the average increase of popu-
lation from 1850-88 was 5°1 per 1,000 inhabitants. The
same conditions, however, appear to exist in that coun-
try as in others, namely, that the population of the
industrial districts increases, while that of the agricul-
tural districts tends to decrease. According to the
secretary of legation at Berne, the death rate averaged
176 per 1,000 in the towns in 1894. Influenza was
responsible for 2,275 deaths, as compared with 2,669 in
1890, and only 268 in 1891. The average of deaths from
aleoholism was 6°5 per cent of the total. In 1888 there
were 229,650 foreigners resident in Switzerland, of whom
112,342 were Germans, 13,000 Austrians, 53,000 French,
and 41,000 Italians. The English who come into the
country, and who do so much to support the hotel
industry, would seem therefore to be mostly of the
tourist class, as there were only 2,577 residents. The
emigration of Swiss has diminished from 13,502 in 1883
to 3,849 in 1894, and of these 3,285 went to the United
States, of whom 1,273 were agriculturists. These offi-
cial figures do not include the army of Swiss waiters
and hotel servants who go abroad annually for the
winter months, to the Riviera or elsewhere, and who
return home for the summer tourist season. The aver-
age number of suicides per 100,000 inhabitants was

22'5, as compared with 75 in England and Wales. A

HON. BENJAMIN BUTTERWORTH, COMMISSIONER OF PATENTS.

curious coincidence in connection with suicides in
Switzerland is that they are about 5 per cent higher on
Tuesdays than on any other day in the week, and for
men hanging, and for women drowning, appears to be
the method of dispatch preferred by each sex.—Jour-
nal of the Society of Arts.

O
0

PRODUCTION OF RAIN BY GREAT FIRES.

In the early part of th2 century Prof. Espy excited
great interest by his lectures on the formation of clouds,
rain, and storms, and several, but not many, instances
were quoted in which fires in the forest or canebrake
were known to have actually produced local rains. An
experiment made by Espy, near Washington, was not
successful, and, indeed, it is conceded that a very
moist condition or a generally unstable condition
of the air is needed in order to produce a favorable
result. It will, perhaps, be of interest to find that
attention had been called to this matter before Espy’s
time. Thus, in the London Philosophical Transactions
for 1708 (see Hutton’s Abridgment, vol. v, p. 403) the
Archbishop of Dublin says :

‘*“ There are three ways of reducing heath and bog to
arable land (in the counties of Londonderry and Done-
gal): the first is by cutting off the scurf of the ground,
making up the earth so cut in heaps, and when the
sun has dried them setting them on fire ; when burnt
as much as they can be the heaps are scattered on the
ground, and, after plowing, it produces barley, rye, or

oats for about three years. The inconveniences of this
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method are (1) that the burning defiles the air, causes
rain and wind, and is not practicable in a wet sum-
mer. .

It may be of historical interest to collect other refer-
ences to the connection between large fires and subse-
quent rainfall, says the Monthly Weather Review.

PRACTICAL DIRECTIONS FOR SOLDERING ALUMINUM,

Opinions on the best method of soldering aluminuin
are always of interest, and the following communica-
tion from ‘‘Solderer” to the Metal Worker is pro-
nounced by aluminum experts to contain some excel-
lent practical directions for soldering aluminum. The
‘‘Solderer” says :

I notice the pictures accompanying the article on
the ‘‘ Specimens of Aluminum Soldering,” but my
attention, however, was more particularly attracted
to the statement that the samples shown had not been
subjected to the test of;time, which has in a number of
instances destroyed the hopes of those who thought
they had successfully solved the problem of soldering
aluminuim by a simple method. 1 have not solved this
problem, but have accumulated quite a bit of infor-
mation on the subject, which may be of interest to
those who are laboring in this field. When exposed to
the atmosphere an electrical action or chemical action,
as it is sometimes called, begins, and either the alumi-
num or the metals in the solder start oxidizing, which
eventually results in a separation of the
solder from the aluminum. This action is
more rapid when aluminum has been used
to manufacture a vessel to contain water.
It can readily be seen from this that it is ab-
solutely necessary that the surface of the
aluminum must be thoroughly tinned, or
protected as far as possible from atmospheric
influence, in order to solder readily, and if
the joint is to be a lasting one, the protection
to the surface of the aluminum must be of
a permanent nature. The difficulty in sol-
dering aluminum has been to keep the sur-
face entirely free from oxidation, the fluxes
used in soldering other metals not being
adapted for it.

Solders that are best adapted for use with
aluminum contain a percentage of zine, or
spelter, and those who wish to demonstrate
that aluminum can be soldered have only
to use stearine as a flux with an ordinary
soldering copper and a solder which con-
tains a small precentage of zine, or that has
been prepared on purpose for soldering this
metal. It is quite possible that those who
are expert in the use of soldering coppers
can tin the surface and solder the joint with
half and half solder, with stearine as a flux.
Those who have soldered tin plate, copper,
brass, zine, and black iron, know that black
iron is much more difficult to solder, because
the surface must be thoroughly cleaned from
all oxide and made bright. Those who have
had the most experience do not attempt to
solder the iron until it is in a perfectly clean
condition. From the fact that aluminum
presents a bright appearance, it is too often
assumed by those who experiment in solder-
ing it that it inay be readily soldered, while
in fact as much care must be taken to have
its surface perfectly clean as is taken in
cleaning the surface of a piece of black sheet
iron for soldering. Aluminum solder is
made more durable and capable of stand-
ing the ravages of time by the addition of a per-
centage of silver, which immediately adds to the cost
and also to the difficulty of soldering, as it must be
done with a blowpipe or by some other means by
which the high temperature necessary for melting and
fusing the solder can be secured.

®

-

THE GUTTA-PERCHA CROP OF 1896.

The India Rubber World says: Advices from Singa-
pore, dated November 20, record the shipment of gutta-
percha, from the beginning of the year to that date, as
follows :

-

Piculs. Pounds.

To Great Britain......ceeeeeennieniiiiiiiiiannns 24,231 = 3.230,800
To Europe (Continent). ...15.366 = 2,048.800
To the United States 1,418 = 189,067
V] [ R SR8 0000600G008a3080080000 BA8a00a 66 41,015 = 5,468,667

These figures, for a trifle less than eleven months, are
larger than the total shipment of gutta-percha from
Singapore for either of the years 1892 or 1893. Unless
the shipments were at a larger rate during December,
however, it is probable that the total for the year fell
below that for most of the years during the past decade.
England’s share of the total is even greater for the
period covered by the table than usual.
HISTORY OF THE AMERICAN LOCOMOTIVE,

The series of articles on the history of the American
locomotive, which wasannounced to commence in the
present number of the SCIENTIFIC AMERICAN, will be
published in the SUPPLEMENT, the first of the series
appearing in next week’s issue of that journal.
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A SPRING-SUPPORTED HANDLE BAR.

The bicyecle rider generally finds that in riding over
rough roads the most tiring effects are those which
come from the jarring and jolting cominunicated to
the body through the handle bar. This very com-
monly causes numbness of the hands or forearm, and
the striking of some special obstruction often sends a
shock through the entire body. It is on this account
principally that the wooden handle bars have met

THE ROBINSON SPRING-SUPPORTED HANDLE BAR.

with favor, as being more resilient and
‘‘springy” than those made of metal,
but the amount of added elasticity thus
obtained is an undefined quantity, and
cannot be made greater or less as :nay be
desired, according to the weight of the
bicyclist or his manner of riding. To
overcome these objections, the spring-
supported handle bar shown in perspec-
tive and in section in the accompanying
figures has been invented and is being
introduced by Williamn Robinson, of the
Devonshire Building, Boston, Mass. It
was exhibited at the Boston bicyele show
in February, and elicited general ap-
proval.

The handle bar proper has at its center
an independent bracket, and the handle
bar stem is similarly provided at its top
with a bracket, the two brackets being
hinged together to form a fulecrum, as
shown in the sectional view, the hinge
coming between the inwardly curved
ends of the bar, or toward the rear of the machine.
On the handle bar bracket is a lug projecting down
into the tubalar stem, and to this lug is hinged a rod
at the lower end of which is a spiral spring bearing
against an annular shoulder within the stemn, there
being nuts on the rod below the spring by means of
which its initial comnpressionmay be adjusted as desired.
As the weight of the rider is thrown suddenly, or resting
normally, upon the handle bar in riding, the bar moves
slightly upon its fulerum, the spring absorbing the
vibrations and the handle portions yielding as indi-
cated by the dotted lines, thus obviating all shock and
jar on comparatively smooth as well as on the roughest
roads. This bar yields only todownward pressure, and
in lifting, as in hill elinbing, it is rigid—unlike the
wooden handle bar, which is equally elastic in all
directions. The spring is adjustable to any weight of
rider, and the bar itself is adjustable in its bracket, and
may be easily reversed, giving either an up or down
curve to the handle bar. The construction described
does not interfere in the least with the neatness and

THE STERLING GASOLINE SEMI-TRACTION ENGINE.

beauty of the handle bar, which is exceptionally hand-
some.

A SEMI-TRACTION GASOLINE ENGINE,

The illustration represents a novelty in traction en-
gines, being a gasoline semi-traction engine which was
last month shipped to Yucatan, for running a stone
crusher and for use upon a trammway several miles long,
upon which, however, it will be self-propelling in one
direction only, having a tongue and attachments for
hauling by team. It was built by the Charter Gas
Engine Company, of Sterling, Ill. It has flanged
wheels for use on the track, but the flanges are so low
that they do not cut in very much when used on the
road. The propulsion of the engine in one direction
by its own power is effected through the sprocket chain
connection of the main shaft with a sprocket wheel on
one of the axles, as shown in the illustration. This en-
gine has the general features of the Charter gasoline
engine, which has been many years on the market, the
use of gasoline direct from the tank being so controlled
as to secure perfect immunity from danger of fire and
explosion, while unaffected by changes of weather and
temperature. The driving pulley is a friction clutch
pulley, simple in construction, and with means for tak-
ing up.the wear of the clutch shoes, which are lined
with hard wood. The machine that is being operated
can be stopped and. started at will, while the engine
continues to run. Mufhers for the exhaust reduce the
noise, so there is not as niuch as is made by the steam
engine exhaust. The gasoline tank has capacity for
over a day's consumption, and is shown in the cut.

OO+
Dan oo o

Cigar RIibbons.

One New York firm alone turns out yearly an average
of more than $200,000 worth of cigar ribbons and on
these employs nearly 500 hands, says the New York
Sun. TUntil 1868, it is said, cigar ribbons were not man-
ufactured here. The use of silk ribbons to tie up cigars
originated in Cuba. The Spaniard’s patriotism im-
pelled him to choose the national colors of red and
yellow, and at the present time these two colors, sepa-
rate or in combination, are still the favorites. The
first ribbons were made in Barcelona and were the
rich crimson-scarlet, known as the Figaro, the vivid
yellow of the Cabanas and Partigas, and the red and
yellow of the Espaiola.

The first domestie ribbons made were of cotton, of a
pale yellow, with a brown stripe running down the
center, and this was speedily followed by a ribbon
wmade wholly of silk. In 1868 a cigar manufacturer in
this country conceived the idea of having his name
printed on the silk ribbon, which had hitherto been
plain, and also the shape of the cigar.
done in black, then in colors, and eventuvally in silver
and gold, with embossed work and coats of arms.
Then the name was woven into the ribborr instead of

being printed. Woven ribbon is very valuable as a|

trade mark, since it is iinpossible to duplicate it in small
quantities.

In 1868 the first ribbon factory was established in
this country by a inan named Wicke, who established
a small factory near the East River. It was operated
by two Swiss. The demand for the ribbon increased,
and in 1870 the profits were so good that a four-loom
factory was started and operated by Swiss weavers
especially imported. Only two widths of what is
termed ‘‘ Londres” ribbons were then made. In 1887
there were more ribbons used in proportion to the total
number of cigars manutactured in this country than in
any other year, and since then the bundling of cigars
has steadily decreased in favor of the system of packing
twenty-five or fifty in. a box without ribbons.

The raw silk for the ribbous is imported direct from
Japan and China.
There are ninety-
four styles of cigar
ribbons made, va-
rying in width
fromn one - eighth
of an inch. to an
inch and a half.
United States rib-
bons are sold in
Canada in prefer-
ence to the Eng-
lish make, al-
though the duty
on our goods is
heavier. Some of
the machinery is
very interesting,
especially that
used for weaving
in the name of the
firm in black.

Some years ago
the general public
was bitten by a
cigar ribbon fad
and many ribbons
were sold by cigar
dealers to make
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This was at firsi -

lambrequins, sofa cushions, ¢te. A woman in New
Haven made a table mat of 450 separate ribbons and it
fetched $160, while a cushion made by a cigar manu-
facturing firm as a compliment to an actress, whose
name was used as a trade mark, cost $250 simply for
the needlework and time expended on it.

OO
— 0

THE DENSMORE TYPEWRITER BALL BEARING TYPE
BAR JOINTS.

One of the latest to be introduced and one of the
most valuable of the improvements which have marked
the history of the Densmore typewriter is the ball bear-
ing type bar joint. shown in the accompanying illustra-
tion. Fig. 1 is a side view of the type bar and its
hanger, with the depending key rod, and Fig. 2 is a
larger view of a portion of the hanger, both views show-
ing the five balls contained in the ball case on one side
of the type bar pivot. A longitudinal sectional view of
the type bar joint is shown in Fig. 3, there being five
balls on each side of the pivot, and the joint thus has
ten of these hardened balls. The arrangement prevents
wear at the bearings, upon which perfect alignment
and durability of a machine chiefly depends. The key
rod, as will be seen, is pivotally connected with the
short arm of a compound lever pivoted adjacent to the
type bar joint, while the longer arm of this lever em-
braces and slideson the type bar during the stroke, as
one’s hand slides on an ax helve in chopping, thus
gradually overcoming the inertia of the type bar. The
gradually accelerated speed and force thus obtained,
with the least effort of the operator, account for the
very light stroke of the Densinore typewriter, while the
compound lever and its bearings receive all the lateral
strain, so that there is practically no wear or play. The
ball case is adjustable, but is screwed very firmly into
place, and will rarely need taking up even after long
use. There is shown in the window at the main office’

THE DENSMORE TYPEWRITER BALL BEARING TYPE
BAR JOINTS.

of the Densmore Typewriter Comnpany, 316 Broadway,
New York, a type bar and connections complete of
heroic size, the type bar being eighteen inches long and
the balls nearly half an inch in diameter. The hangers
are numbered, each hanger having tenons which fit
accurately in mortises in the top of the frame, where
they are firmly serewed in place, and this, with the del-
icately exact construction of the type bar joints, gives
the machine an accuracy of alignment which does not
depend upon the occasional adjustments of a repairer,
but which must stay, because the type bar joints do
not wear out and the hangers cannot become unad-
justed.

The Densmore has comparatively few parts, is of
light weight and easy to operate and very convenient
to handle or carry. It has attained its great success
fromn the thorough excellence of its manufacture and
the many advantages and conveniences it possesses.

—_— e r—
Carborundum Production and Use.

The Carborundum Company reports to us that its
works have produced during the year 1896, in round
numbers, 1,191,000 pounds, or 595! tons, of crystalline
carborundum, says the Engineering and Mining Jour-
nal. Consideration at the present is given to the
production in crystaliine form only, but another im-
portant industry in which carbide of silicon promises
to be a valuable adjunct will naturally increase the
usefulness of the material. Some mention has been
made of the experiments showing that carborundum
can be used, and will, in all probability, take the place
of ferro-silicon in the manufacture of steel. Prof.
Luehrmann, of Germany, recently wrote an article on
this subject, indicating that in the use of carborundum
there will be in Germany alone, approximately, 2,500
tons consumed annually, provided its cost would not
exceed six cents per pound. It may be used for this
purpose in an amorphous form, and the Carborundum
Company is prepared to furnish it at a price slightly

under this figure.
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A NEW AUTOMATIC MILLING MACHINE.

The illustration represents a machine which is well
worth the attention of manufacturers of all classes of
goods on which hexagonal milling is an important
item of expense. The machine was designed and built
by James Gregory, of Bridgeport, Conn., to whom a
patent was recently issued therefor. It mills the hexa-
gonal surfaces on the different parts of steam valves
and other similar work, and its operations are so com-
pletely automatic that the operator needs only to place
and clamp the parts to be milled, when they are passed
from one mill to another, presenting a new face or sur-
face to each successive cutter until all the faces are
milled. At the last stop, after being automaticaily
loosened, they are taken by the jaws of an unloading
mechanisn, after unscrewing which the finished
articles are dropped into a receptacle.

The machine has an intermittently rotary table,
eight movements of which constitute a complete rota-
tion. The table has holders to retain the hubs to be
milled in their proper position during the several cut-
ting operations on the hubs by the millers, which are
stationed at equal distances apart on the frame of the
machine, each serving to mill off a
special surface. In the time of one
movement of the table, the operator,
standing in front of the machine, sets
a hub upon a holder, and sets the hub .
at a proper angle with respect to the
cutter, by means of a tool provided for
that purpose, after which, on moving
a handle, the table is rotated to carry
the hub to the first one of six milling
stations, where the cutter operates to
mill off one of the outer surfaces of the
hub. During the time of this milling
the operator has placed a second hub
on the holder, then at the front station,
after which the table again rotates
automatically an eighth of a turn,
carrying the first hub to the second
milling station and the second hub to
the first station, the hubs being slightly
turned between the stations to insure
the proper engagement of the cutters
with their successive surfaces. The
operation is continued in this order,
by the rotation of the table, until the
six surfaces of the first hub have been
milled, when the next movement brings
the first hub beneath the gripping
head by which its removal is effected,
the operation being simultaneous with
the work of the several cutters on the
heads that have been successively
placed in position. As the hubs are
thus removed from the holders the
latter are left free to be imimediately
supplied with additional hubs. The
cutters are easily adjusted for different
sizes of hubs, and the construction and
operating mechanism of each of the
eight holders and six cutters are sub-
stantially duplicates of each other.
The operator easily feads to the ma-
chine hubs of ordinary sizes at the
rate of about three hundred an hour,
and the milling is the final operation,
the finish being of a superior character.
The machine from which our illustra-
tion was made has been running nearly
two years, a good portion of the time
night and day, without other expense
than the wages of unskilled laborers to
operate it.

— e
A Curious Manufacturing
Establishment.

In the SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1079, for September 5, 1896, will be found
an article entitled ‘‘ An Industrial Democracy,” which
gives an interesting picture of the establishment for
training salesmen.

Probably no industrialinstitution in the world offers
more unique features than does this plant and the
method by which the business is conducted. Aside
from the manufacturing part of the business, great at-
tention is paid to the systematic training of employes.
Usually the salesinan is a person who is given a sample
of the article which he is intended to sell, and he is
sent out among prospective buyers to woik out his
own salvation; but the proprietors of this manufactur-
ing company determined that salesmen should be as
carefully trained as professional men, and to this end
they havedevoted agreatdeal of time and expense. The
school for salesmen is situated in the upper part of the
factory, and is fitted up with a small theater, the seats
arranged in a circle, and a stage is provided which repre-
sents the office of the business man or any kind of store,
as a haxdware store, candy store, grocery store, ete.

The man who wants to become a salesman may
take up a course in this school, at the compa-

ny’s expense, and, while sitting in the auditorium,

he is enabled to see how a thoroughly skilled sales-
man approaches a probable purchaser and how he
overcomes the objections which the merchant is almost
sure to bring up. Then, in turn, the emnbryo salesman
is required to take his place upon the stage and thus
learn confidence and tact while he is watched by expert
critics who are able to make friendly suggestions or crit-
icisms when they are needed. The places at the side of
the stage are filled with what appear to be store win-
dows, which are utilized to display goods of various
samnples, so as to familiarize the salesinen with the art of
window dressing, in order that they may make valuable
suggestions to customers. It is little wonder that, un-
der this system, salesmen which are turned out are
able to act successfully as agents for the establishinent
which employs them.

-

The Armies of Europe.

An editorial article in the London Spectator has the
following characterizations of the armies of continental
Europe:

**The vast armies of the Continent, which seem on
land so irresistible, have all, like our own small army

THE GREGORY AUTOMATIC MILLING MACHINE

[the English],. their points of weakness, differing in
each -state, but still well known to those who pass
their lives studying their qualities. The German army
is, as a fighting machine, probably the most perfect
of all, but as Count von Moltke said, it has never been
tested by retreat; it rests on universal conscription,
which sweeps the unwilling as well as the willing into
the military net, and it is of necessity commanded by the
Emperor, whc must take part in the campaign, and
who may or may not be competent to choose rapidly
among the best plans, or to select the generals most
competent in actual warfare. It is difficult even to
imagine the total defeat of the wonderful machine,
worked up as it has been for thirty years, but its real
trial would come when it had to conquer in another
and greater Zorndorf another Russian army equal in
numbers to itself, and resolved to perish on the field.
The Russian army, matchless in numbers and perfect
in obedience and courage, is composed of underfed
men, who, either from that cause or some special
physical liability, perish when in movement in astound-
ing numbers, and, once outside Russia, have a positive
habit of dying. Army after army of Russians has
withered away in the Caucasus and the Balkans, and
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there is no proof that the cause of the evil, be it econ-
omy of supplies or corruption in their distribution, or
a certain want of cheeriness which is deep in the Slav
character, has as yet been removed. The Russian
armny, irresistible in defense of Russia, is not, as the
last war with Turkey proved, equally formidable in
offensive operations. The Austrian army, though splen-
didly organized, and with perhaps the finest cavalry
in the world, thinks in too many languages, has too
many kinds of patriotism, and is governed too exclu-
sively by a caste which has often failed in developing
enthu.iasm in the soldiers it educates and commands.
The Itaiian army has not the confidence which comes
from a history of vietory, and its history in Abyssinia
seems to show that, while it will face anything, its
leaders are unaccustomed to separate responsibility,
and depend on the commanderin-chief, who may
or may not be equal as a strategist to his position.
Finally, the French army, with .its new and complete
organization, its hundreds of thousands of brave men,
and its ardent generals, is still embarrassed by certain
sources of weakness. The supply departments are still,
it is believed, infested with jobbery in the management
of the great contracts, the huge mass
of officers still includes many who are
inefficient, and the Minister of War,
General Billot, has recently made a
speech to a syndicate of military jour-
nals which reveals with amazing frank-
ness some other mischiefs. Very short
service does not quite suit the genius
of the French people, who, quick to
learn and eager in combat, are not
equally ready to perceive the necessity
of machinelike discipline. It takes
them time to learn perfectly to obey,
or, as Geeneral Billot puts it, we must
remember ‘the fact that the tempera-
ment of the German nation is more
naturally inclined to those ideas of
discipline and obedience which are
not possessed by our young French-
men, so intelligent, so brilliant, but
—let us confess it—so giddy and
thoughtless. And while we must ever
bless the French revolution, which
has so thoroughly made us men and
citizens, I cannot help remarking that,
from a military standpoint, the revo-
lution has made the task of the in-
struectors of the army a very heavy one
—the task of subjecting to the yoke
of discipline men for whom the idea of
liberty has become a dogma.’”

[ X 41
Experiments in Military
Ballooning.

A series of experiments are being
made at Shoeburyness by the officers
of the ordnance departinent and the
superintendent of experiments at the
school of gunnery on the one hand
and the officers of the school of military
ballooning at Aldershot on the other,
says Public Opinion. A captive bal-
loon was sent up over the Estuary of
the Thames, attached by a cable of
about 700 yards to a boat loaded with
ballast, which was set adrift on the
water. The weather was somewhat
boisterous, and the morning dull and
hazy. The field piece was placed on
the marsh land beyond the school of
gunnery, from where the firing took
place. The distance or range was
ascertained to be about 4,000 yards.
The gun was worked by the staff of
the school of gunnery, under the direc-
tion of Major Hickman, R.A., assist-
ant superintendent of experiments. Shrapnel shell
was used, and good practice was made from the
first. On the sixth round, however, excellent elevation
and direction and distance were obtained, and the
shell was observed to burst almost imimediately over
the balloon. After oscillating for a few seconds, the
balloon was observed to be collapsing, and then it
gradually fell. Its descent was slow, and, as far as
could be judged, had the car contained any occupants,
it is possible they would have sustained but little, if
any, injury had the balloon fallen on land. When it
was seen that the balloon had been injured and was
descending, the boat to which it was captive was
picked up and towed to land, and the balloon was
packed up and later in the day sent back to Aldershot.
1t was impossible to ascertain the extent of the injury
which was done to the balloon itself, but the wicker
car appeared to have sustained little or no damage.
The experiments were at once suspended, and a report
was drawn up and forwarded to the war office.

O
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ON the western bank of the Nile Medinet Habu has
been disincumbered of the rubbish under which it was
buried and now stands out in all its mmagnificeuce.
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NEW YORK ACADEMY OF SCIENCES.
ANNUAL EXHIBITION AND RECEPTION.

The fourth annual reception and exhibition of the
New York Academy of Sciences was held in the Ameri-
can Museum of Natural History, on the 5th and 6th of
the current month, and the presence of several thousand
people testified to the value of the event and the inter-
est taken it. This year the exhibits were limited to the
exhibition of the progress made in science in the past
year, and it enhanced greatly the scientific interest of
the exhibition, while enough popular matter was shown
to occupy far more time in its inspection cthan many of
the guests were able to devote to it. Even such cul-
tured assemblages as were present at the three sessions
of this exhibition showed the interest aroused in the
average human mind by something in motion, and the
rock cutting machine, the exhibit in experimental psy-
chology, the two booths in which new Roentgen X ray
apparatus was at work, and the electrical furnaces had
crowds of peoplearound them all the time. Three ses-
sions were held, that on the evening of the 5th being
assigned for members of the acadeiny and guests, while
the sessions of the next day were open to the general
public and members of the Scientific Alliance and of
the museum.

Fourteen departinents of science were represented in
the exhibition, and a catalogue comprising sixty-two
printed pages was needed to enumerate the articles ex-
hibited. The electrical section was especially strong,
and its exhibit formed one of the striking features of
the reception. A collection of incandescent lamps
showed the advances made from the first crude forms
to the present 220 volt high efficiency lamnps. The old-
est one shown was Edison’s paper horseshoe lamp, which
was described in the SCIENTIFIC AMERICAN, April 17,
1880, and is still in good working condition. The ques-
tion of producing electrical energy from carbon with-
out the application of heat is one that is always in the
minds of electricians, and that always receives much
thought. One method of solving the difficulty is by
using the Jacques carbon battery, in which carbon and
iron are placed in caustic potash (KOH) and air is ad-
mitted for a supply of oxygen. The apparatus was
shown. The new and improved forms of Roentgen ray
tubes and coils in operation in one of the booths were
powerful enough to show the shadows of the bones of
the human body, though most of the visitors contented
themselves with taking a good look at their hands
by means of the fluoroscope. One of the curiosities of
the electrical department was one of the great por-
celain insulators, ten inches in longest diameter, used
on the Niagara-Buffalo transmission line to support
wires between which exists a pressure of 10,000 volts.

In the chemistry section there was a supplement to
the electrical exhibit in the shape of several electrical
furnaces, two of which were constantly in operation. In
one of them quartz (a mineral until recently regarded
as wholly infusible) was shown in a molten state, while
the other was used for showing the spectra produced
by dropping an appropriate metal into the are, accord-
ing to the method of Roberts-Austen. An interesting
series of chemical compounds produced by the aid of
the electric furnace was on exhibition. The heat de-
veloped in thesefurnaces is estimated to be as high as
that developed in the sun (3,500° to 4,000° C.) The fur-
nace used by M. Henri Moissan when he made dia-
monds before the academy last October was on exhibi-
tion, and the great carbons, 314 inches in diameter, like
those used in the aluminum’ works at Niagara Falls,
attracted some attention. A display of the Tiffany
favrile glass was made in this section.

The most popular feature of the section devoted to
botany was a collection of one hundred water color
paintings of Australian wild flowers. These were done
from life in their native haunts by Mrs. F. C. Rowan,
by whom they were loaned to the reception. Their
marvelous fidelity to nature, combined with their artis-
tic merit, have won twelve gold medals at various
places from Melbourne to Paris and Amsterdam. A
grewsome exhibit in the botanical section was a series
of bacteria from our city water. Fortunately, most of
them are entirely harmless.

Improved methods of installing exhibits of an arche-
ological character were shown in a model of an altar
mound excavated near Chillicothe, O., last year, show-
ing the manner of doing the work, and in a skeleton
mounted in exactly the position in which it was found
and surrounded by the personal ornaments which were
originally buried with it. The exhibit in the archzo-
logical department which seemed to attract the most
attention was a selection of specimens illustrating re-
cent discoveries at the ruins of Omitlan, state of Guer-
rero, Mexico. The ruins cover a large area and were
discovered by Mr. William Niven, in a region that has
never been visited by any of the famous explorers and
of which no mention is made by any of the Mexican
historians. Many of the antiquities found are of un-
usual form, but most of them have apparently been
used as dress ornaments, amulets, ceremonial stones
and the like. Seventy mother-of-pearl buttons and
pendants were found in a small olla or pot of terracotta
nine feet below the surface of the ground in a ‘temple.
These were exhibited, a portion of them still remaining

in the clay which filled the olla. Dozens of highly pol-
ished idols of jade, diorite and serpentine and ear orna-
ments of the same materials, together with masks of
trachyte, marble, chert and jade, were on exhibition.
One shell object was marked as being an ear ornament,
but it bore a closer resemblance to an ordinary napkin
ring. A series of fine photographs showed portions of
the ruins and the laborers at work. Some 1,400 objects
comprise this unique collection, which is now on per-
manent exhibition in the American Museum of Natural
History, having been acquired by that institution. In-
asmuch as the Mexican governiment has just granted to
Mr. Niven the right of exclusive exploration in these
and other ruins in Guerrero for ten years, under certain
conditions, we may reasonably hope for the display of
additional mnaterial from this wonderful ruined city at
future receptions of the academy.

Experimental psychology is a department of science
which is receiving much attention now from students
and has its strongly popular side. The delicate and
ingenious devices for determining the strength, dura-
tion and effect of various sensations, the quickness of
perception, and other mental processes were in opera-
tion at one table and aroused much interest in the
visitors. The great advances made of late years in the
application of electricity to mechanical devices have
rendered great assistance to this as well as to every
other departinent of applied science.

Geology, with its closely allied sciences of physiogra-
phy, mineralogy, and paleontology, occupied a large
portion of the space devoted to the exhibition and
showed much that was new in material or method.

The section cutting machine devised and exhibited
by Prof. W. B. Dwight, of Vassar College, Poughkeep-
sie, marks a great advance in this important aid to the
study of rocks, minerals and fossils. The special features
of the machine lie in the devices for holding the object
so as to produce a cut in exactly the desired direction
and for the adjustment and control of the cutting disk
by adjustable friction rollers, so that the sectioning
can be done by either small or large disks (six to twelve
inches in diameter) with great accuracy, facility and
economy of material. With this instrument can be
cut sections of from eight to twelve square inches and
from g5 to 1}y inch thick with very true, smooth sur-
faces.

Progress made in physiography was shown by the
display of recently completed maps, charts and topo-
graphic models, one of New York City being of special
interest.

Paleontology, both vertebrate and invertebrate,
showed that its devotees had not been idle the past
year. Mounted and unmounted skeletons of marvelous
perfection of mammals fromn the Tertiary lake beds of
South Dakota and Wyoming were exhibited as some
of the results of last year’s expeditions. One of the
most important features in this section, from a scien-
tific point of view, was a series of specimens from New
Mexico which revealed to Dr. J. L. Wortman the fact
that the order of edentates or sloths originated on this
continent in early Eocene timne, instead of in South
America, as has long been supposed to be the case.

Prof. 8. H. Scudder, of Harvard University, contri-
buted to the reception a selection from his celebrated
collection of Tertiary insects fromn Florisant, Colorado,
some of which are still undescribed and without names.
All the principal orders were represented and in con-
siderable variety. Prof. C. E. Beecher, of Yale Univer-
sity, exhibited a set of models of trilobites which gave
the results of infinite study and pains. Trilobites "are
crustacea and may be regarded as the ancestors of the
modern lobsters, shrimps and crabs.

In the mineralogical section the most striking spe-
cimens were a group, 20 X 12 X 12 inches in size, con-
sisting of three golden calcite crystals and another
somewhat larger group consisting of very large crystals
of calcite, galena, copper pyrites and zinc blende on
chert. These were from a new lead and zine mine near
Joplin, Missouri.

In the physical department Prof. O. N. Rood exhibit-
ed a series of photographs demonstrating the regular
reflection of the Roentgen. Among manyother objects
of interest in this department, mention may be made of
the ingenious device gotten up by Mr. P. H. Dudley
for the purpose of learning the amount of depression of
railroad rails under moving trains. It is an electrical
contrivance which is firmly attached to the base of the
rail in such a way as to register automatically the
elongation and compression of the rail as the train
passes over it. Experiments with this little instrument
prove that the deflecting pressure on a rail from a
moving train is from ten to twenty times as great as
was calculated from theoretical considerations.

The plans of the zoological and botanical buildings
to be erected in Bronx Park were on exhibition.

A portion of Tuesday evening was devoted to ad-
dresses by Prof. R. E. Dodge, chairman of the recep-
tion committee, Prof. J. J. Stevenson, president of the
academy, and Morris K. Jesup, Esq., president of the
American Museum of Natural History, and a lecture
by Dr. Nicola Tesla. Prof. Stevenson dwelt upon the
fact that the past year had been a memorable one in
the history of science in New York City. The Botan-
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ical Garden is well under way, the Zoological Garden is
an assured fact, and the Natural History Museum has
made great enlargements in its building and more are
provided for to complete the south front. Private
munificence toward all these enterprises has been very
great. Thescope of the Academy of Sciences has been
broadened by the establishment of a section of anthro-
pology, psychology and philology, bringing the associ-
ation a long step nearer to the older academies of
science in Europe. The publications of the academy
have been larger and mare numerous than ever before,
and show the active scientific work that is being car-
ried on under its auspices. Mr. Jesup outlined the
status and plans of the great museum in which the re-
ception was held, and spoke of the close relations exist-
ing between it and Columbia University, the city Board
of Education and the State Department of Public In-
struction in the work of popularizing and disseminating
scientific knowledge. The growth of the museum and
related institutions in the last ten years has done much
to remove from New York the stigma of being a purely
commercial city, caring nothing for science, literature
and art. Every exhibit in the museum was plainly
labeled, giving information about the object, rendering
a catalogue unnecessary.

The subject of Dr. Tesla’s lecture was ‘‘ The Streains
of Lenard aad Roentgen, with Novel Apparatus for
their Production,” and was illustrated by many dia-
grams and some apparatus. After a brief but concise
statement of what is known about the so-called X rays,
Dr. Tesla detailed some of his own experiments with
them and their production. Toward the close of 1894 he
began an investigation into the effects upon covered
photographic plates produced by Crookes tubes, and
found that some affected the plates and some did not.
The destruction of his laboratory interrupted his ex-
periments, and Roentgen’s announcement came before
they could be taken up again and completed. One
great difficulty in the way of success with some lines
of electrical study has been to get a machine which will
give a sufficient frequency of vibration. Now this
problem seems to be solved. Dr. Tesla’s latest dis-
covery is that a particular form of the electric arc
light gives off X rays which produce results far supe-
rior to those emanating from Crookes tubes. He also
described a method he had lately discovered of de-
flecting the X rays by means of magnets and magnet-
ism so simple that any boy could do it.

The reception and exhibition committee this year
was R. E. Dodge, H. F. Osborn and C. F. Cox; special
committee of arrangements, J. L. Wortman and G. D.
Orner ; and the chairmen having in.charge the special
departments of the exhibition were : Anatomy, George
S. Huntington ; astronomy, J. K. Rees ; botany, L. M.
Underwood ; chemistry, Charles A. Doremus; elec-
tricity, George F. Sever; ethnology and archzology,
Franz Boas and M. H. Saville ; experimental psychol-
ogy, J. McK. Cattell ; geology, J. F. Kemp ; mineral-
ogy, George F. Kunz:; paleontology, Gilbert Van
Ingen ; photography, William Stratford ; physics, Wil-
liam Hallock and J. F. Woodhull ; physiography, R.
E. Dodge ; zoology, C. L. Bristol and Bashford Dean.

The officers of the academy for 1897-98 are : Presi-
dent, J. J. Stevenson ; first vice-president, H. F. Os-
born; second vice-president, N. L. Britton; corre-
sponding secretary, Williamn Hallock ; recording secre-
tary, J. F. Kemp; treasurer, C. F. Cox; librarian,
Arthur Hollick.

——— e
The American Coal and Iron Production in 1896.

According to statistics prepared by the Engineer-
ing and Mining Journal, of New York, the output cf
bituminous coal in the United States during 1566
reached a total of 141,770,099 short tons (2,000 pounds),
showing a gain over 1895 of 4,371,752 tons. On the
other hand, there was a decrease of 6,782,057 short tons
in the anthracite production. The total coal pro-
duction was, therefore, 193,351,027 short tons, and the
total decrease, as compared with 1895, was 2,410,305
tons. The production of coke showed a gain of 445,276
tons, chiefly due to the activity of the iron and steel
trades in the earlier part of the year. The price of
coal continues very low, the average for bituminous
coal at mines being below $1 per ton. The production
of pig iron last year was 8,768,869 long tons (2,240
pounds). The depression in business which made itself
manifest in the latter part of the year had less effect
than might have been anticipated, the decrease from
1895 being only 677,439 tons, or about 7 per cent.

o
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New Deputy Commissioner for Canada.

In a recent issue we announced the death of Colonel
Richard Pope, late Deputy Confmissioner of Patents
for the Dominion of Canada. A successor has just
been appointed in the person of Mr. Williamn Bain
Scarth, ex-Member of Parliament, who will fill the dual
positions of Deputy Minister of Agriculture and Deputy
Commissioner of Patents, reverting to the old system
previous to 1888, when the late Chevalier Taché, M.D.,
held the above important offices. Mr. William J. Lynch,
Financial Clerk, has been appointed Chief Clerk of the
Patent Office, vice Mr. J. F. Dionne, resigned.
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Recent Patent and Trade Mark Decisions.
Klein v. City of Seattle (U. S. C. C. A., 9th Cir.), 77
Fed., 200.

Insulating Pins.—The Klein patent, No. 297,699, for
an improvement in pins for holding insulators for elec-
tric wires, consisting of making the pin of wrought
metal, with a soft metal head adapted to be screwed
into the insulating material, has been held void for
want of patentable novelty.

Extensive Sales as Evidence of Invention. —The fact
that a device has gone into general use, displaced other
devices, while in some cases evidence of invention, is
not conclusive of patentability, where the changes made
over the prior art are mere changes of mechanical con-
struction or of form, size or materials.

McDowell v. Kurtz (U. 8. C. C. A., 3d Cir.), 77 Fed.,
206.

Protection for Pipe Threads.—The Kurtz patent, No.
440,168, for a band or ring to protect the screw threads
of pipes, has been held valid and infringed on motion
for preliminary injunection.

Public Acquiescence.—Where plaintiffs have manu-
factured and sold their device without opposition for
more than five years, there is sufficient proof of public
acquiescence, and it is immaterial that a large number
of other devices were not marked *‘ Patented” when it
appears that enough were so marked to give general
notice of the patent.

Cleveland Faucet Company v. Syracuse Faucet Com-
pany (U. S. C. C. N. Y.), 77 Fed., 210.

Hydraulic Air Pump. — The Weatherhead patent,
No. 504,097, has been held valid as showing patentable
invention and infringed by a pump containing a me-
chanism which accomplishes a simnilar result in the
same way, although it differs in the construction some-
what.

Matheson v. Campbell (U. S. C. C. N. Y.), 77 Fed., 280.

Color Compounds.—The Hoffman and Wynburg pro-
cess and product patent, No. 345,901, for the naphthol
black color compounds, have been held valid and in-
fringed on rehearing.

Anticipation.—Where it is shown that a coal tar
dye, similar to a dye covered by a process and pro-
duct patent and answering to the chemical tests
of the patent, was cn sale in this country prior to the
application, it does not amount to anticipation of the
patent, where it appearsthat it was made from a dif-
ferent starting material, was inferior in quality, and
was sold at a higher price.

Validity of Product Patent.—Where a patent first
describes a new patentable process, producing an arti-
cle chemically and technically identical with an article
formerly known, but superior thereto, the invention is
a meritorious one, and the claim on the product will
be held valid as well as the claim on the process.

Burden of Proof of Infringement of a Process Pat-
ent.—The complainant has shifted the burden of proof
resting upon him as to infringement of the process
patent when he has shown that the defendant’s pro-
duct corresponds with that claimed in the patent when
subjected to chemical tests, and then the burden is
upon the defendant to show that it was made by a
different process.

Heaton Peninsular Button Fastener Company v. Eu-
reka Specialty Company (U. S. C. C. A., 6th Cir.),
77 Fed., 288.

Sales of Patented Machines with Conditions Limit-
ing Their Use.—It is lawful for the owner of a patent
for a machine to sell such machines subject to a condi-
tion that they shall be used only with a certain article
manufactured by the seller, and that, in case of a
breach of the condition, the title shall revert to the
original owner. This is true, although such articles
which must be used with the machine are not pa-
tented, if such restriction gives the owner of the ma-
chine patented a monopoly of their manufacture and
sale. This is not void as in restraint of trade or against
public policy, for the purchaser of the machine is a
mere licensee, and the breach of the condition would
not only be a breach of the contract, but a violation of
the monopoly, for which an injunction would lie. In
such case, too, it is immaterial that the patent owner
sells the machine through jobbers and not directly to
the users where the nachines bear a conspicuous metal
label with the conditions of the sale thereon and all
parties have notice of it. Where, for example, ma-
chines for fastening buttons on shoes are sold by the
patentee on condition that only staples made by said
patentee, although not patented, shall be used therein,
any other party will be enjoined from selling staples
which are intended to and can only be used in such
machines, for he is guilty of contributory infringement.
And in such ecase it is immaterial that the defendants
did not use the patented machines or that they are
making and selling an unpatented article.

International Tooth Crown Company v. Bennett (U.
S. C. C. A, 24 Cir.), 77 Fed., 313.

Artificial Teeth.—The Low patent, No. 238940, for a
device for permanently inserting artificial teeth without
a plate and without using the gum as a support, was
held void as te the first two claims.

News.

A life sized bronze statue of Poseidon was recently
discovered in the sea near Mount Cithaeron by a fisher-
man. Though it is badly rusted, the head is untouched
and only the hands are missing. Near it was a splendid
marble pedestal with an inscription. The statue is as-
signed to the sixth century before Christ by archmolo-
gists, who say it is as fine as the Jupiter Olympus found
at Delphi.

Cologne has been celebrating the carnival by a his-
torical and artistic procession around the cathedral,
including young women who represented St. Ursula
and her eleven thousand virgins, the town tower, and
the mercenaries employed by the archbishops when
they were secular princes. It is asserted that the car-
nival has been held at Cologne since pre-Christian
times and that it is the direct representative of the
Roman Saturnalia.

Edmond de Goncourt’s Oriental china, for which he
and his brother spent 400,000 francs, brought 237,046
francs at the recent sale in Paris. His eighteenth cen-
tury drawings, however, were sold for much more than
he paid for them. So far the collections have brought
in 1,162,352 francs, and there are four more sales to come,
but the sum is much smaller than was expected, and
the Goncourt Academy will be poorly provided for,
even if the will is held valid by the courts.

The Romanesque tower with its Roman foundations
at the entrance to the mausoleum of Diocletian, at
Spalato, in Dalmatia, has been destroyed. A new
structure is taking its place. Fragments of capitals,
sculptures, and stones that date from the third to the
twelfth century are lying about the ground ; some of
them are being built into the new structure which is
taking the place of the old. This is not very likely to
make Dalmatia as popular a place of resort for the
tourists as Italy or Sicily, and if the antiquities of this
interesting region are to be rebuilt in this wholesale
manner, it will not tend to encourage visitors.

M. Berthelot has recently published in the Comptes
Rendus analyses of weapons, tools, ete., from Tello, in
Chaldea. Their date is put from 4000 to 3000 B. C.
A large lance and a hatchet were found to be approxi-
mately pure copper, and another hatchet was of cop-
per with traces of arsenic and phosphorus, by which
it seems to have been hardened. No trace of tin was
present in any case. Thus in Chaldea an ‘‘ age of cop-
per ” seems to have preceded the ‘‘age of bronze.” An
egg-shaped object from the same locality, weighing 121
grains, was of iron ; an ingot of white metal was 95 per
cent silver ; a leaf of yellow gold was found to contain
considerable quantities of silver.

Prof. Thomas D. Seymour, chairman of the manag-
ing committee of the American School at Athens, says
that on account of the threatened war the excavations
projected by the school this season at Corinth, and
perhaps elsewhere, will not be undertaken. The Cor-
inthian excavations, on account of the great depth and
the purchase of valuable land, would this year have
meant a considerable undertaking, and the govern-
ment has had no time to give to the matter of expro-
priating land and superintending the work. At this
season of the year it is always somewhat difficult to
obtain laborers, and this year, with the demand on the
men for service in the Greek army, the effort to hire
them would be useless.

The lake village of Glastonbury, England, is very
interesting. During the last year fifteen additional
dwelling houses and 500 feet of palisading have been
disclosed, and nearly two-thirds of the boundary have
now been unearthed. According to the Academy many
valuable relics have been obtained, among them being a
saw, a wooden ladder seven feet long, a smalldoor, and
a mirror—a feature of late Celtic art. The pottery was
abundant and was ornamented in late Celtic style, un-
influenced by Roman art. Hence, the discovery of this
lake village cannot fail to shed much light upon one of
the obscurest periods of British art. The discovery is
of great importance, for it reveals the manner and avo-
cations of the prehistoric people who occupied Glaston-
bury in the iron age.

The Athenzum of February 20 reported the discov-
ery at Athens of an ostrakon, or potsherd, bearing the
name of Themistokles. Of this curious find we are
able, says The Builder—thanks to the Berliner Philo-
logische Wochenschrift, February 27—to give our read-
ers some further particulars. The ostrakon in ques-
tion is a fragment of the brim of a large vessel, of black
terra cotta ware. On its surface has been scratched
with a sharp tool the words * Themistokles Phrearri-
0s,” in archaic letters. There can be no question that
Themistokles is the famous statesman, and that one of
the actual ostraka that condemned hiin to banishment
in B. C. 470 has come to light. Up to the present time
only three similar voting ostraka had been discovered,
one on the Acropolis, with the name of Megakles, son
of Hippokrates, the uncle of Perikles ; another, also on
the Acropolis, with the name of Xanthippos, the father
of Perikles ; and a third, bearing the same name but
found in the Kerameikos. All three are published, and
we hope the Themistokles ostrakon will shortly appear.
It was found in the excavations being carried on by

Archgological

the German institute near the Areopagos.
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Science Notes.

The Italian physicist Signor Pettinelli has been mak-
ing a number of observations in the minimum tempera-
ture of visibility. He finds that the larger the hot sur-
face, the lower the temperature required. With a sur-
face equal to 23 square inches in area placed 2 feet from
eye the minimum temperature necessary to render the
surface visible in the dark is 400° C.

The death is announced of James Joseph Sylvester,
the Savilian professor of geometry at Oxford ; Professor
Georges Ville, of the Paris Natural History Museum,
who was professor of botanical physics and author of
important works on fertilizers; also Professor Henry
Drummond, the author of ‘Natural Law in the
Spiritual World.” ‘The Ascent of Man,” and other
works aiming at the reconciliation of theology with
science and evolution.

The photography of ripples is a subject which seems
to be of great interest, as is demonstrated by experi-
ments by Mr. J. H. Vincent before the Royal Insti-
tution. Ripples produced on a mercury surface are in-
visible to the naked eye, but by means of an electrie
spark, photographs of ripples set up in mercury by a
stylus attached to the tuning fork can be obtained.
These photographs showin a novel way the phenomena
of interference, diffraction, and spherical aberration.

There has been placed in the Treasury Whips’room
at the House of Commons, London, for the inspection
of members, a section of the barrel of a new Lee-En-
field rifle which has never been used, and a section of a
similar weapon through which 4,050 rounds of cordite
ammunition have been discharged. The latter is in a
perfectly serviceable condition, and experts declare
that it is good for another 8,000 rounds. As 300 rounds
a year is the average number fired by a soldier, it fol-
lows that the life of a Lee-Enfield barrel is considerably
over ten years, the official estimate of their period of
utility.

The Sinking Fund Commissioners of the city of New
York adopted a resolution, on March 25, setting aside
261 acres, the entire southern portion of Bronx Park,
for the establishment of a zoological park, under the
condition that the zoological society shall raise $100,000
before beginning to use the park and $150,000 within
three years from the date that the work of improve-
ment is begun by the park department. The society
contributes the buildings and the collection of animals.
The city of New York will spend $125,000 immediately
in the preparation of the land and will during the first
year of occupation provide a maintenance fund not
exceeding $60,000 for the care of the animals and the
further improvement of the park.

The international aerostatic ascents, which for some
time past have been contemplated, took place on the
18th ult., at Paris, Berlin, and Strasburg. Three un-
manned balloons were liberated at about 10 A. M.—
local time—at each station. The Berlin balloon burst ;
the Strasburg balloon disappeared in the northeast,
and has not yet been recovered; the Paris balloon
descended, after having traveled during a little more
than two hours in the N. N. I{ E., and ran 102 Kkilo-
meters, the temperature recorded being 60°, at an alti-
tude of more than 10,000 meters. An apparatus, con-
structed by Cailletet, for bringing back to land a
sample of the air of the upper atmosphere, was success-
ful, but the gas captured has not, says Nature, yet
been analyzed.

An ingenious application of Michelson's interference
refractometer to the study of alternate currents and
magnetic induction is described by Carl Barus in a re.
cent number of the American Journal of Science. The
slender iron cores of two identical coils are placed hori-
zontally at right angles to each other and at the same
distance from their point of convergence. The semi-
transparent mirror is placed at that point, and a small
mirror is mounted on the fore end of each core, the
other ends being rigidly fixed. The distances are so
adjusted that interference fringes are seen in the tele-
scope. These disappear when one of the cores expands
or contracts, but not when both do so to the same ex-
tent. Hence a delicate means is afforded of determin-
ing whether the oscillatory changes of length produced
by an alternating current traversing both coils in sue-
cession have the same phase.

It is intended to establish at the Yerkes Observatory
a museum for the preservation and exhibition of pho-
tographs, charts and drawings of the sun, moon,
planets, comets, meteors, stars and nebul® and their
spectra, and of optical phenomena observed in the la-
boratory ; photographs and drawings of astronomical
and physical instruments; and portraits of astrono-
mers, astrophysicists and physicists. Secientific men,
learned societies and directors of laboratories and ob-
servatories are earnestly requested to assist in the
formation of a library for the observatory by contri-
buting to it copies of their publications. Photographs
of scientific subjects, on glass or paper. will be very
welcome for exhibition in the museum. Drawings and
catalogues of scientific instruments are also desired.
It is expected that the observatory will ultimately be
able to make some return for such contributions in
the form of its own publications and photographic
results.
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THE ART OF MOVING PHOTOGRAPHY,

The art of moving photography had its origin, or,
to speak more strictly, its first suggestion, in that in-
genious little toy known as the zoetrope, which en-
joyed such great popularity some thirty or forty years
ago. This, it will be rememnbered, -consisted of a card-
board cylinder about a foot in diameter, which was ro-
tated on a vertical axis and contained a series of verti-

cal slots cut in its periphery. A strip of paper,on which
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Brothers, a firm of French photographers, brought out
the cirematograph in 1894, and this was succeeded
shortly afterward by the biograph, which last device,
and the ‘‘mutograph” and ‘‘mutoscope,” are the in-
ventions of Mr. Herman Casler and form the subject
of the present article.

The machine, with which the original pictures are
taken, is shown in Fig. 4. 1t is known as the *‘ muto-
graph,” nearly following the Latin and Greek words

matter of simple accomplishment ; but when we re-
member that impressions are taken at the rate of forty
a second, and that the film, which is running at the
rate of from 7 to 8 feet a second, has to be stopped and
started with equal frequency, it can be understood that
the problem was no easy one to solve. The filin comes
to a rest as the shutter opens, a phase or image is de-
posited, and the filin starts again as the shutter closes.
The impressions vary in actual exposure between one

“MUTOGRAPH” PICTURES OF CLAY PIGEON SHOOTING AND OF THE FIRING OF A TEN INCH DISAPPEARING GUN AT SANDY HOOK.

were printed a series of moving figures, each one in
a different position from its predecessor, was coiled
around the inside of the cylinder just below the line of
slots or peep holes, the distance between the figures
being equal to the distance between the slots. As the
cylinder was rotated, the figures appeared to be in mo-
tion. The illusion is explained by the fact that the eye
is capable of receiving and recording only a given num-
ber of impressions in a given time, and if the successive
pictures are presented to the eye too fast for their indi-
vidual apprehension, they will blend, as it were, and
produce on the mind the impression of a single picture.

The zoetrope had its day, and ultimately passed out
of favor ; but its very crude and imperfect moving pic-
tures were full of suggestiveness. The optical laws by
which the results were obtained in course of timme at-
tracted tlre attention of experimentalists in the then
youthful art of photography. About ten years ago the
French scientist Marey, while at work on a flying ma-

signifying ‘‘ changing delineation.” The camera
frame is mounted by means of three adjustable
legs upon a triangular turntable which may be placed
upon any suitable support. Upon the top of the
frame is bolted a two horse power electric motor,
which is driven by a set of storage batteries, that
will be noticed standing at the side of the ma-
chine. The combination of the turntable with the ver-
tical adjustiment before mentioned enables the camera
to be shifted so as to take in the required field. In the
front end of the camera is fixed a particularly perfect
lens capable of gathering a great flood of light and pro-
ducing an image of exceedingly clear detail. Above
this lens on the front face of the camera is fixed a pho-
tographic ‘‘ finder,” which gives the same sized image
as the main lens, and enables the operator to determine
when the subject. is properly focused. Inside the
camera is a strip of gelatine filn 23 inches wide and
usually about 160 feet in length, which is wound upon

hundredth and one four-hundredth of a second. While
the ordinary speed is forty a second, the mutoscope
can take equally good pictures at the rate of one
hundred per second if it is necessary. The higher speed
would be used in photographing the flight of a projec-
tile, or any object that was in extremely rapid motion.

The mechanisin within the cabinet is driven by
belting from the motor above mentioned, and the speed
of the motor is controlled with great nicety by means
of a resistance box which is shown in our engraving,
Fig. 4, mounted upon the storage batteries. The ap-
paratus is here represented in the act of photographing
the celebrated ** Pennsylvania Limited” while it was
running at the rate of about sixty miles an hour. The
mutograph is set up at the side of the tracks upon a
solid platform ; the stretch of track is properly focused
by the operator, and at the moment that the train
comes into sight the current is turned on, the speed
being regulated through the resistance box, as ex-

Fig. 5,-DRYING AND RETOUCHING ROOM “MUTOSCOPE” SHOWN IN THE FOREGROUND.

chine, obtained photographs of birds in. motion by
means of a number of cameras, whose shutters were
operated by the wings of the birds as they flew across
the room. - The idea wasthen taken up and further de-
veloped by Dr. Muybridge, of Philadelphia. At an
earlier day than this Mr. W. K. L. Dickson had been
experimenting in the same field, and as the result of the
subsequent joint labors of himself and M. Edison the
famous Edison vitascope was produced. The Lumiere

a small pulley or drum. The length of the film varies
for different subjects, and. in the case of a prolonged
scene, it may extend to several thousands of feet.

The film is led through a series of rollers and caused
to pass directly behind the main lens of the camera,
and finally is wound upon a second drum. The object
of the rollers is to cause the film to pass behind the
lens with an intermittent instead of a continuous

motion. At ordinary speeds this would seem to be a
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plained. By the time the last car of the train has
flashed by, 160 feet of filin has streamed past the lens,
received its one thousand impressions and been wound
with its precious record upon the receiving spool.

After the mutograph has done its work upon the
filins, they are carefully packed and sent to the New
York establishment of the American Mutoscope Com
pany. Here they are taken to the dark room, the ir
terior of which is shown in the accompanying engrav
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ing. Ranged along each side of this room is a series of

troughs above which are suspended large skeleton

reels, 3 feet in diameter by 7 feet in length, the axis of
the reels being journaled in brackets attached to the

ends of the troughs.

pictures are thrown upon a large screen upon the stage,
and the subject which is represented in the engraving,

an express train running at sixty miles an hour, is one
of the most vivid representations of the kind ever at-
The films are wound upon the ' tempted. The audience sees the clouds of steam, the

thing that has ever been taken in this class of photo-
graphy.

Perhaps the most novel of the three machines is the
mutoscope, Fig. 3, which, on account of its compact-
ness, simplicity of operation, and the large size of its

Fig. 6.—_MOVABLE STAGE FOR PHOTOGRAPHING SCENES WITH THE “MUTOGRAPH.’

reels and subjected to the action of the various solu-
tions for developing, fixing, ete., with which the
troughs are filled, the reels being transferred from bath
to bath until the films are ready to go to the drying
room. In this same department are prepared the posi-
tive transparent strips for use in the biograph, and the
bromide prints for the mutoscope, as will be explained
later in the present article.

The reels are then carried to the drying room, Fig. §,
where the films are unwound on to large wooden
drums, of about the same size as thie reels, where they
are carefully dried. At the far end of the room are
seen the machines for cutting up the bromide prints,
and here also is carried on the work of retouching the
films and prints and preparing them for use in the bio-
graph and mutoscope machines.

The biograph (or life delineator), Fig. 2, is similar in
its general appearance and construction to the muto-
graph. There is a similar arrangement of rollers and
mechanism for controlling the moverhent of the filin,
and the machine is driven, as before, by an electrie
motor and controlled by a resistance box, which in the.
engraving is shown to the left of tlie operator. The
chief difference observable in the interior of the bio-
graph, as compared with the mutograph, is that the
former contains a hand regulating aic lamp of 5,000
candle power, which
is placed behind the
lens. When a sub-
ject is to be thrown
upon the screen, a
spool containing the
positivefilmis placed
in the cabinet and
run with an inter-
mittent motion
through the control-

ling rollers, down
between the lamp
and the lens, and

finally wound upon
a receiving spool. In
order to insure that
the best effect shall
be secured it is neces-
sary to run the film
at the same speed at
which it was taken
—a result which is
obtained by the use
of atachometer. The
engraving shows the
biograph at work in
a New York theater.
The whole appar-
atus and the oper-
ator are inclosed in
a cabinet which is
located at the back
of the balcony. A
hole is cut in the
cabinet for the lens,
and thereisa window
forthe operator. The

whirring driving wheels, the splashing of the water in
the track tank asthe engine takes in its supply, the
passengers waving handkerchiefs and the workmen
swinging their hats as the train goes by, and then the
vacant track, all of which is represented with a clear-

ONE OF A SERIES OF “MUTOGRAPH” PICTURES, TAKEN
AT THE RATE OF FORTY PER SECOND.

ness of detail that is truly remarkable. The excellence
of the results is due very largely to the relatively great
size of the original negatives, which measure 214 by 2%4

ihches. afnid are, therefore, very much larger than any.

1 JATEFER STEGUEE
RIS B TR

gt NITE

N
&ry

e R

“MUTOGRAPH” PICTURES OF A BLANKET COURT MARTIAL AT GOVERNOR’S. ISLAND.
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pictures, is certain to win great popularity. In this
machine the bulk, the complicated mechanism, and
the motor of the biograph are replaced by a simple, box-
like apparatus, no larger than the cover of a sewing
machine. The enlarged pictures, 6 by 4 inches
in height, are mounted in close consecutive order
around a cylinder, and stand out like the leaves of a
book, as shown in the illustration. In the operation
of the mutoscope the spectator has the performance
entirely under his own control by turning a crank
which is placed conveniently to hand. He may make
the operation as quick or as slow as fancy dictates, or
he may maintain the normal speed at which the origi-
nal performance took place, and if desired he can stop
the machine at any particular picture and inspect it at
leisure. Each picture is momentarily held in front of
the lens by the action of a stop attached to the roof of
the box, which allows the pictures to slip by in much
the same way as the thumb is used upon the leaves
of a book.

The capacity of the mutoscope is coequal with the
camera. It reproduces in motion anything which can
be photographed, whether motion of human bodies or
movements in mechanism or nature. Thus the Falls
of Niagara, conflagrations, moving trains, animals in
action, athletic games and sports, scenes from play:
introducing prowmi-
nent actors in favor-
ite roles; in fact, any
scene can be repro-
duced with perfect
fidelity to nature and
with the actual
movements present-
ed by the scene de-
picted in a most re-
alistic way. Tmpor-
tant events in public
or private life can be
perpetuated, such as
parades, military,
civie, etc., preserving
for the years to come
the movements and
gestures precisely as
the scene occurred
at the time of its re-
cording by the came-
ra, although sowme or
all the participants
in the scene may
— - have long since de-

! parted.

Upon the roof of
the New York estab-
lishment of the com-
pany there has been
erected a large mova-
ble stage for taking
photographs of cele-
brated scenes from
plays or of indi-
vidual performances
in which it is desired

l;
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to reproduce the motions as well as the features of the '
subject. The details of the structure can be clearly
made out in engraving No. 6. It consists of a floor of
steel I beams which carries a series of three concentric
steel tracks. Upon this rotates a massive frame, at one
end of which is a stage supplied with the necessary
scenery, and at the other end a corrugated iron house
in which is located the mmutograph. The stage is bolted
to the frame, but the house travels upon a track and
may be moved to or fromm the stage as required.
The frame carrying the stage and house rotates about
the smaller circular track located beneath the house,
and may be swung around so as to throw the light full
upon the stage at any hour of the day.

Our thanks are due to Mr. Herman Casler, the in-
ventor of the above described apparatus, and to Mr.
W. K. L. Dickson, the pioneer investigator in the art
of moving photography, for courtesies extended.
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THE ESSICK HOT FLUID BATTERY.

There has recently been exhibited in this city a new
primary battery fromn which quite remarkable results
are obtained. It represents a modification of the well
known Daniell battery. It includes a zine copper ele-
ment of large superficial area excited by a solution of
copper sulphate, its action being greatly accelerated
by the application of heat.

The cell consists of a rectangular vessel, which, in the
model battery illustrated, is 1§ inches by 8 inches in
horizontal section and 11 inches high. Within the ves-
sel are contained three plates, two of zine
and one of copper between then. Strips
of wood are used to prevent contact of
the plates. These are bolted together
by bolts passing through the wood, as
shown in one of the illustrations. For
each cell a feeding tube, a rectangular
tube of copper about an inch square, is
providzd, whose end is closed with a per
forated diaphragm. This tube sets into
one end of the cell. Through this tube,
whose lower end is shown in the cut,
copper sulphate solution is. fed, or the
tube may be packed with ecrystals of
copper sulphate. It rests upon a projec-
tion of the copper plate,so that it reaches
about half way down to the bottom of the
cell.

Any number of these cells may be
packed in the external vessel, which is
bottomless, and merely holds them to-
gether and keeps the heat from dissemin-
ating. The supply of copper sulphate is
introduced into the feeding tube, and
heat is applied.

As a source of heat, a couple of ordi-
nary kerosene oil stoves are used in the
battery illustrated, which contains five
cells connected in series. It will be evi-
dent from the description and drawings
that the very large surface of copper and
zinc are very close together. This, of
course, tends to reduce resistance, besides
which, both sides of the zinec are made
fully operative, because the copper vessel
is connected by the ribbon to the central
copper plate, so that this interior surface
acts as a negative element.

Quite extraordinary results are ob-
tained. Itis said that a single cell will give from fif-
teen to thirty-eight amperes at a pressure of about one
volt. This, of course, nakes the battery of very high
power. How long it will run, in view of the fact that it
has so small a cubic capacity for liquid and that no
arrangements are made for keeping the liquid at a con-
stant strength, is not certain.

4

Queer Things About Mankind.

Few people are aware of the wonderful engineering
skill and ingenuity with which their bodies are con-
stracted. If patents were taken out- for all the clever
contrivances to be found there, they would probably
keep the staff of the Patent Office going for three
months.

‘Who would think that in his eye there is a block
and pulley, or ‘‘tackle,” as the sailors call it, as com-
plete and efficient as that with which a ship hoists
her mainsail? There it is, however; and whenever
you look at the tip of your nose the muscle that moves
your eyeball works in it. There are several of these
pulleys in the body.

Another clever dodge of Nature is shown in the
bones of the face. Accomplished engineer that she
is, she always uses the smallest quantity of material
sufficient for strength. In making the bones of the
face, she wanted a large surface to which to attach
the muscles ; but, as she didn’t wish to encumber s
with heads as heavy as an elephant’s, she burrowed
hundreds of little holesin the bones, called air cells,
and thus secured strength, large surface and lightness.

In the same way she made the long bones of the
legs and arms hollow in the middle. What a saving

this is may be understood from the fact that a hollow

shaft of bone or iron—or any other substance—is
about twice as strong as a solid shaft containing the
same quantity of material.

‘When you get a severe cold you are apprised of the
presence of another cunning device—the Eustachian
tube. This tube is two inches long, and passes from
the inside of the ear to the back of the mouth. It
was put there to keep the air at the same pressure
inside the drum as outside. Otherwise there would be
no vibration of the drum, and you would be almost
stone deaf. When you get a bad cold this tube some-
times becomes inflamed and blocked, and you are made
quite deaf.

Adain’s apple, if it was once that fruit that brought
into the world all our woe, is now a useful organ. It
serves as a sort of storage cistern of the blood for
the supply of the brain. When the heart sends up too
much blood Adam’s apple intercepts it, or part of it;
and when the direct supply froin the heart tempora-
rily runs short, Adam’s apple gives up its store.

The liver is a most wonderful organ, containing
facilities of several kinds. But perhaps the most won-
derful thing in it is that part set aside to look out for
and arrest poisons.

All the food that you eat, except the fat, has to pass
through the liver before going to the heart and body
generally ; and in the liver there appear to be stationed
something of the nature of customs officers, who
examine every bit of food and remove from it all
substances dangerous to the body. But they are

THE ESSICK HOT FLUID BATTERY.

only capable of dealing with the small quantities in
ordinary food, and when you are so foolish as to eat
poisonous mushrooms or mussels, they are quite over-
powered.

Another protection from danger is afforded you by
the supply of a small quantity of hydrochloric acid
to the stomach. There are little machines in the
stomach specially designed for the manufacture of
this acid from the salt you eat, and they are so regu-
lated that they produce a quantity equal to one-fifth
of one per cent of the contents of the stomach. Experi-
ment shows that this is exactly the percentage required
to destroy the microbes that we swallow in thousands
in our food. But for this thoughtful provision of
Nature we would probably get a new disease with every
meal.

Most people know the use of the epiglottis, which
saves us from imminent death every time we swallow
a bit of food. At the back of the mouth the air pas-

sage and the food passage cross each other. and,

whenever we swallow food, it would inevitably go
into the windpipe and choke us, only that this little
body pops down and covers the entrance. It is like
the policeman who regulates the traffic where streets
Cross.

The semicircular canals, for centuries a physio-
logical puzzle, are an extraordinary device for enabling
us to keep our balance. They are little channels,
hollowed out, in connection with the ear, in the bones
of the head, and partly filled with fluid lymph. As
our head or body sways the fluid moves, acting like
a spirit level, and informing the brain whether we
are standing in the perpendicular or at a dangerous
angle,

© 1897 SCIENTIFIC AMERICAN, INC.

One of the most valuable of all the inventions made
for our comfort and safety is the perspirative gland.
It acts like the safety valve of a boiler, letting off
heat when we are becoming dangerously warm. If
our temperature rose seven or eight degrees, we would
not have twenty-four hours to live. The value of the
sweat gland is therefore obvious. In fact, without
it a football, or cricket, or rowing match would be
out of the question, and we could not safely walk at
a speed of more than a quarter of a mile an hour.
Nature has taken good care, however, that we
should not run short of these useful organs, and has
given us no less than 2,500,000 of them.

So inventive was Nature when constructing our
body that the difficulty is to stop enumerating her
clever ideas. She saw that we would very soon grow
tired if we had to hold up two heavy legs by means
of muscular effort, so she made the hip joint airtight,
and the pressure of the air alone keeps the leg in its
place.

At the same time, although she had not discovered
ball bearings, she made the ball of the leg bone and
the socket of the hip so smooth, and oiled the joint
so well, that the friction is practically nothing.

‘When the spinal canal in the backbone was made,
great pains had to be taken, for, while it consists of
many pieces and is freely movable, it contains the
precious spinal cord, one nip of which would be fatal.
The measurements are so accurate that there is no
danger of such an event. Wherever there is much
and free motion, as in the neck, the canal
is large and open, and a nip is impossible.

Again, the heart and lungsare, of course,
the very basis of our life. They are in
constant motion, and if allowed to rub
against the chest walls around them they
would either get inflammed or wear away
by friction. Nature has therefore sur-
rounded them with a double sac, and
between the outer and inner layers of it
she has placed a quantity of lubricating
fluid.

But the most remarkable of all devices
is that for splicing broken bones. The
moiment a bone is broken, a surgical genius
is at once dispatched from the brain to the
spot. He proceeds to surround the broken
ends with a ferrule of cartilage. This
is large and strong, and takes quite a
month to complete. When the two ends
are held firmly and immovably in place
by the ferrule, this mysterious surgeon
begins to place a layer of bone between
them and solder them together.

And when the layer is complete and the
bone securely welded he removes the fer-
rule, or callus, just as the scaffolding is
removed from a finished building. Often
a bone does not get broken for two or
three generations, and yet this power to
form the callus, and knowledge of how to
do it, is never lost.—From Answers.

Horseless Cabs to Hire in New York.
In the SCIENTIFIC AMERICAN for March
13, 1897, will be found an article on the
electric hansom cabs which were brought
to New York to compete with ordinary
cabsdrawn by horses. It wasquitea time
before the company could obtain the necessary permis-
sion to run their cabs for hire upon the streets, but the
licenses having been obtained, the cabs are now a well
known sight in the upper part of New York, and occa-
sionally they may be seen going as far down town as
‘Wall Street, winding in among the trucks and cable cars.
This open competition with horse-drawn vehicles may
be regarded as one of the most satisfactory events in
the motor carriage world for a long time.

_—_— e ——————

A New Photographic Paper.

One of thelatest novelties in the photographie line is
a self-toning collodion sensitized paper prepared by
coating the paper with a collodion emulsion mixed
with the silver and the toning chemicals, such as
chloride of gold. When a sheet of the paper is placed
in the printing frame behind a negative, the printing
takesplace in the usual way, but instead of being a
red color, it prints the same color as the ordinarily
finished print does, the operation being continued until
the print looks a trifle darker than is desired.

It is then placed directly in a fixing bath composed of
hyposulphite of soda and water for a few minutes,
washed in changing water for half an hour, then dried
and mounted. The prints are very satisfactory, equal-
ing in brilliancy those made in the ordinary way, and
are said to be fully as permanent.

—_— v r-—

BY the consolidation of the two great iron manufae-
turing firms of Schneider and Canet, of Paris, the heads
of the two foundries visited President Faure recently
and assured him that France now has an iron manu-
facturing plant rivaling the Krupp establishment in
Germany.

3
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RECENTLY PATENTED INVENTIONS.
Engineering.

RoTARY ENGINE.—Nicholas J. Verret
and Thomas H. Mooney, Pine Bluff, Ark. The engine
devised by these inventors s designed to be very effective
in operation, utilizing the steam to the fullest advan-
tage, while being of very simple and durable construc-
tion. It has an annular cylinder provided with slidable
steam-cushioned abutments, an inlet and an exhaust por-
tion opposite the sides of the abutments, and a revoluble
piston having cam heads extending into the cylinder and
adapted to move the abutments outward. There are
three heads on the piston, and while one valve delivers
steam to act on one head, the steam is acting under ex-
pansion on the following head, insuring a continuous
rotary movement with full pressure.

Mechanical,

VIisE.—William J. Wanless, Bay City,
Mich. This vise has, in conjunction with a swivel bot-
tom, a swiveled front jaw, constructed especially to hold
either straight or tapered work, and after the jaws have
gripped the work both jaws can be revolved, if desired,
in a complete circle, or held at any point in a circle that
the character of the work may call for. A hollow cylin-
der passed loosely through the inner jaw of the vise car-
ries the adjustable jaw, which may be moved to any
desired angle to the clamping face of the inner jaw, and
when the front jaw is loosened for swiveling it is self-
adjusting to any conical form of work.

CoMPOUND CUTTER AND PLIERS.—
Lucien H. Tissot, Montecheroux, France. A tool more
especially designed for the use of electricians is pro-
vided for by this invention, as it is adapted to cut heavy
wires without injuring the cutting edges of the cutters,
One jaw has a rigid handle and the other jaw is formed
with an extension carrying a pivot on which is fulcrumed
the other handle, the latter having a forward extension
adapted to bear against the under side of a projection on
the rear end of the firet jaw. An auxiliary fuicrum is
thus formed enabling the operator to cut very heavy
wire without exerting hlgh pressure on the handles, and
without wabbling the pliers. Mesers. Alfred Field &
Company, of No. 93 Chambers Street, New York City,
are the agents for the sale of the improved tool.

AUTOMATIC FEEDER FOR CIGARETTE

MacHiNES.—John O. Eaton, Fall River, Mass. For
cigarette machines in which a continuous filler is formed,
this inventor has devised an automatic feeder, to cause
an even and steady shower or stream of tobacco to be
deposited in the feeding mechanism, in sufficient quan-
tity for the filler, thus obviating the feeding by hand as
heretofore. The carrier or feeder belt which carries the
tobacco from the hopper to the chute leading to the feed-
ing mechanism is provided with curved carding teeth,
and means are arranged to preventthe carrier from taking
too great an amount of tobacco.

BALING PRESS.—William A. Ross, Hi-
co, Texas. This is a machine for baling cotton and simi-
lar fibrous materials cylindrically by winding, a core
being dispensed with. An endless apron is arranged to
run on three flanged drums or pulleys, one fixed in the
frame of the machine and the other two journaled in
heads thatreceive a rotary reciprocating motion, chang-
ing their position and slackening the apron to enlurge its
loop as required by the growth of the bale. This move-
ment is resisted by other mechanism whose action is au-
tomatically regulated to give a gradually increased com-
pression to the bale as it increases in diameter.

Electrical.

TIME CHECK AND RECORDER.—Alexan-
der Davidson, New York City, and Charles G. Armstrong,
Chicago, Ill. This is a device designed mainly for use in
cornection with an electric ticket selling device of the
same inventors, whereby reserved seats may be sold at
different points without interference, but the invention
is also applicable for noting the lack of synchronism in
clocks, and other purposes. It comprises a set of an-
nunciators, synchronized clocks, and commutators, with
batteries and circuit wires to indicate automatically to a
remote station the sale of any ticket at the selling sta-
tion, also making a record showing the time of sale of
every ticket.

AMALGAMATOR.— William Wright, New
York City. The body of this amalgamator consists of
a box frame supported in inclined position, having at its
upper portion a bed of steel with concaved pocket and at
its lower end a bed of copper with similar pocket, a cop-
per surfaced cylinder revolving in the first pocket and a
steel cylinder in the second pocket. The arrangement
constitutes electrodes arranged in pairs, the current being
passed through from one bed to the other through the
cylinders, and the reversal of the current reversing the
action of the machine to effect a release of the material
from its receiving surfaces. The copper surface is coated
with mercury, to retain any gold coming in contact
therewith, and the only chemical necessary is a solu-
tion of common salt, which is fed in with the crushed
material.

Agricultural,

SEED PLANTING MACHINE.—James C.
McCormick, Findlay, Ga. This machine has a motor
wheel which operates by chain and sprocket connec-
uon a toothed discharge wheel in the hopper, in connec-
tion with a grain discharge disk and brush, there being a
slidable device connected with a hand lever for elevating
the discharge wheel and closing a discharge valve. The
machine has a plow or furrow opener, which may also be
pushed down into the ground or raised by the adjust-
ment of the lever, the raising of the plow enabling the
planter to be readily moved from place to place.

CIDER PRESS. — Gerhard Baumann,
Monmouth Junction, N. J. This is a press in which the
whole apples may be supplied through a hopper and
formed into pomace, which is carried forward between
horizontally arranged extractors, consisting of endless
traveling bands, between which the pomace is pressed to
extract the juice.
through the hopper, and the pomace is distributed by a
spreader upon the carrier, the sheet of pomace being

The apples are ground as they pass,

carried beneath a presser where the pressure may be
regulated by weights on the levers of the presser
rollers. The meshes of the carrier and a band around
the presser are cleared of particles of pomace by
brushes.

Cow MILKING MACHINE.—Modestus J.
Cushman, Waterloo, Iowa. This invention is for an im-
provement in ,pulsating milking machines, where the
air vacuum in the teat cups is made to alternately in-
crease and decrease from a maximum of twelve degrees
to a minimum of four degrees of air pressure, it being
desirable that the alternating pulsations shall be regular
and decided. The invention comprises a combination
with differentiated vacuum chambers, a milk receptacle,
und air and milk pipes, and a valve mechanism applied
to the pipes with means for operating the mechanisw
whereby the chambers may be alternately put in con-
nection with and cut off from the milk pipe and re-
ceptacle.

Miscellaneous,

BicycLE SADDLE.—William Boulton,
Alpena, Mich. The frame of this saddle is formed of a
single rod, preferably round in cross section, bent or-
dinarily to an oval or pear shape, and with downwardly
curved coiled front portions, the seat proper being formed
of a net-like covering woven around the front and sides
of the frame and being such adistance above the coils as to
hold the sides out of contact therewith. The straight ends
of the rod below the coils form arms by which the sad-
dle may be readily attached to the saddle post.

FLOORING.— William McPherson,
Quincy, Cal. For the making of tesselated floors of
ornamental blocks practically watertight and arranging
and connecting the blocks to prevent warping, this in-
ventor provides the blocks with grooves on all of their
edges, the grooves being engaged by long and short
tongue strips, while around the outside edge of the de-
sign are arranged L-shaped base strips, which also have
grooves for the reception of tongue strips engaged by
grooves in theblocks, the vertical portion of the base
strips engaging with the wall of theroom and being
adapted to serve as a base board. With this construction
the water used for cleaning cannot penetrate between
the door and wall.

ILLUMINATED S16N.—Charles P. Gates,
Brooklyn, N. Y. This is a sign which may be alter-
nately illuminated and darkened, the shutters remaining
a short time stationary both at the closed and open posi-
tion, to heighten the attractiveness of the sign. A series
of shutters is pivotally carried on the inside of the cas-
ing, a bar being pivotally connected to the shutters and
to a pitman connected to a crank shaft, and the casing
has orifices which the shutters close and open. A clock-
work motor or an electric motor may be used to operate
the device, which may be cheaply manufactured and
readily set up in front of a store or in a store window.

INKSTAND. — Alexander J. Bluntach,
Olivia, Miun. An attachment is provided by this inven-
tion whereby the cover of the ink well may be removed
during the act of carrying the pen to the well, the cover
being automatically replaced as the pen is withdrawn,
thus keeping the ink free from dust, etc. A bail pivoted
in the stand and rocking over the ink well is connected
with the cover by lever arms on which bear springs, to
normally hold the bail in position to place the cover on
the ink well. ‘As the hand holding the pen is brought
down on a cross bar of the lever arms the springs are
placed under tension and the cover is removed, to be
replaced as the hand is withdrawn.

S1PRON.—James B. Smith and Adolphe
L. Julienne, Jackson, Miss. This invention relates to
siphons having valves 1 both legs to retain the liquid
and obviate refilling the siphon for every operation. It
consists of a frame with a tube guide or support, two
tube clamps and compressors and a lever mechanism
mounted on the frame and adapted to simultaneously
operate the clamps or compressors, which simultane-
ously close the flow through both legs.

BRIDLE.—Richard W. Evans, Baird,
Miss. This is a simple bridle, especially adapted for
work harness, and which may be quickly adjusted to the
desired size, and made'mainly of cotton rope or material
always at hand on a plantation. It is made with fittings
formed of light castings, all of which may be readily
slipped by the fingers to adjust the bridle as desired, no
buckles, seams or rivets being required.

BARREL TAP.— Ignatz Wasserstrom,
New York City. To facilitate the tapping of barrels
containing Jiquids under high pressure, this inventor has
devised a tap in which the pressure will have a tendency
to force the valve tightly to its seat, thus preventing any
possible leakage when the valve is closed. It comprises
a bushing to be engaged in the bung hole, a tapered
valve seat having opposite ports at the inner end of the
bushing, a tapered valve having ports in its opposite
sides, a perforated cap on the inner end of the bushirg,
and a key for turning the valve.

Note.—Copies of any of the above patents will be
furnished by Munn & Co. for 10 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS ETC.

The Century Dictionary and Cyclope-
dia, published by the Century Company, of New York,
was accepted as a very high authority, and became an ac-
knowledged standard, on its first appearance. It was
unique in that it combined an unabridged dictionary with
a comprehensive but condensed cyclopedia. In order to
extend the gale of this great work, the company is now
putting in operation a plan which comprises the offering
of prizes for the best answers to three examination papers
containing fifty questions each. Sixty-six prizes in all
are thus offered, two of them being for $500 each, and
the questions are such as combine pleasure with mental
exercise in & most attractive form, certaln to be of
benefit to all who in the comp
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(7146) C. H. B. writes: I have lately
made a dynamo from directions in the ScIENTIFIC
AMERICAN SUPPLEMENT, No. 600, following the direc-
tions given there, except that I wound six windings on
the fields instead of four,(i. e., 12 layers of wire instead of
8), and instead of winding the armature with No. 20 wire,
wound the jfirst time around with No. 19 and the
second time with No. 18 wire. The machine seems
to light up 14 incandescent lamps of 52 volts and 16
candle power each in quite a eatisfactory manncr. Am
I correct in supposing that so long as the same speed
is kept up the machine will keep up its voltage, however
many lamps may be connected on, and that it will there:
fore keep on lighting up more and more lamps urtil so
much current will be flowing that the armature will be
burned out? If my supposition is correct, how many
lights such as I have degcribed ought the machine to carry
without danger to the armature ? During one of my
early trials with the machine, 1t suddenly commenced
sparking, and on examination I found that the wooden
sleeve inride the armature had shrunk, thus allowing the
iron rings to slip on the sleeve and neighboring coils of
wire to get short circuited at the commutator. A few of
the windings, as I found on unwinding it, had burned
out. Ihave thoroughly repaired the armature, made it
eo that the rings cannot slip, and rewound it with well
insulated wire. Isthere any way in which I can make a
cut-out or circuit breaker of sore kind which will ab-
solutely protect the armature against burning out again?
Is there any number of the SCIENTIFIC AMERICAN or
SCIENTIFIC AMERICAN SUPPLEMENT which describes
such a device? WIIl you please tell me the internal re-
sistance and also the amount of current required by a 52
volt16 candle power Edison lamp ? A. If series wound,
the E.M.F. at constant speed will tend o increase as
more lamps are put on; if shunt wound, the reverse will
be the case. There is danger of burning out the arma-
ture if too many lamps are run from it. Your armature
will carry easily 814 to 4 amperes—enough for 3 to 4 lamps.
You can make or buy a four ampere fusible cut out
which will protect your armature. You have tried to
make your machine give probably 14 amperes, or over
three times its proper current, so it is no wonder that
it burned oat. The 52 volt 16 candle power lamp needs
138 amperes and has 37 ohms resistance.

(7147) J. N. W. asks: 1. What is the
amount of current in volts and amperes that run the 641
motor with efficiency ? A. It can take four or five am-
peres at seven or eight volts. 2. How many storage cells
with five 6 inch by 5 inch plates would it take to run the
above named motor with efficiency ? A. The batteries
are of rather small plate area. You might place them
two in parallel and three in series, a total of six, for the
motor. 3. I wish to make a few storage cells, with five
6 inch by 5inch plates in each; how many positive and
how many negative should I have, and what kind of paste
should I fill the holes in the plates with? A. It is some-
what difficult to get good results with storage batteries.
In our SUPPLEMENT, No. 845, we describe their manufac-
ture; price 10 cents by mail.

(7148) S. W. B. writes: I have a lot of
rubber garden hose that is cracking on the outside from
exposure to the sun and rain. Can you tell me what to
apply to stop it? Also tell me how to make a water-
proof paint or coating for the inside of an iron tank to
keep from rusting. A Rubber Hose, etc., to Soften.—1,
Dip in petroleum, expase to the air, and repeat the opera-
tion if necessary. 2. Ammonia, 2 parts; water, 4 parts.
Expose for a few minutes. 3. If very hard, soften with
vapor of carbon bisulphide, with the further application
of vapor of kerosene. Coat your iron tank with asphal-

tam varnish to prevent it from rusting.

AMERICAN, INC.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

MARCH 30, 1897,
AND EACH BEARING THAT DATE.

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

Addressmg machme, J.S. Duncan.................
Adhesive, C lggl .........
Air compressor, Sergeant
Air compressor, hydraulic, F. A. Erbe.
Air compressors, discharge valve opera
anism for, H. C. Sergean
Animal shears, J. K. Stewart
‘Automatic switch, P. Lentz......
Axle box, self- lubrleatmg car, C. H. Warth..
Axle, lubricating, J. L. Dol
Back and head rest, Williamson & Killgore.
nf or paper holder, E. P. Drenning.
Bale tie and hoolA(AW McGrego

Battery cover. .

Battery 1E)latee, mould for manufacturing second -
ary, F.

Bed bottom, s(;)mng. D.D. Wyman. 5

Bed, folding. O. D. Reichard. .............c.e0ueeten

Bed rails and posts, machine for securmg locking
Plates and pins in, Newberry & Melvin. Y]

3el J. F. McConne

B e canopy, S. F. W
i e handle, H. W. Hoeft
handle, G. W. Rug;

e handle bar, reversnble, J. W. Roxburgh.. 579,608
icycle handle bars, means for adJustmg. W .
enberthy...........cccceennnennes vee.. 579,682

e hanger, S. C. Jessup..
e hub and bottom bracket, F.

e hubs, oil hole cover for, R.C. Fay
Henkel.

Bicycl
Bicycl
Bicyc
Bicycle parcel carrier, G. H.
Bicycle saddle, W. Boulton 5
5\4,‘,‘; sleering attachment, R. E. McConley.....
B

,664
cycle support, M. S. Michener.................... 579,717
cycles, combined supporting and locking attach-
‘ment for,J F Stevenson........oovvieeeeieennnn
Bier, S. M. T 5
Blackboard, W Mushoﬂ
Boiler. See Locomotive boil

Stationary

boiler.
Bmiers. device for relieving pressure in, J. G. J.

anseom

Bosom . Harrison. 579,824

s Dawson 579,564

579,651

. 79,684

e and stopper th Hye 579,848

e labeling machine, E 'W. Cornell 579,192

e, non-refillable, W. C. Wilson.. ,629

Bottle stopper, C. H. Watkins, Jr.. 579,619

Bottle washer, H. H. Mill ...... 579,763

Bottle, water, W. B. Fenn.......... . 379,867
Bottles, device for extraetmg loop s fro: 5

F.Schield.......cceoviiiieiiienceeieicacicnrnncenes 579,843
Box. See Axle box. Junction box. Paper box.

Switch box. Work box. ..
Box assembling machine, B. M. Gunston.......... 5_19.457
Box making machine, J. H. Greenstreet.. .. 579,574
Box sections, means for joining, J. Cail let. .. 579,560
Braces, Dél er&mheug...k. ............................. 519,712
Brake. See Wagon brake.

Bread andpreparmgsame malted, G. A. Clowes.. 579,739
Brick drier, Holbrook & Schu.... . 519,579
Brick makm§ machine, J. J. Levi.. 579,714
Bridge for dikes or canals, ponboon
.. 579,813
Buildin, H K. Holsman.. . 579,875
Burial evwe, R. R. Rlchmond ...................... 579,806
Burner. See Hydrocarbon burner. Regenerative
urnd
Burning ﬁllld fuel, apparatus for, L. S. Buffing-
.................................................. 579,637

ton
Button, O. W. Ketchum.
But&onhole uide and cla

Camera, kinetogr. 5
Can. See Oil can.
Car brake, J. Keller.......ccooiiiiiiiiieneiennnnnnnnns
Car chock, C. Wilhelmsen. -
Car cougling H. Gallnger..
Car fender, G Mains......
Car signal flag, A F. Prahm.
Carbon dlonde, apparatus ¢

Case. See Eyeglass case. Pencil case.
Cash register and indicator, W. T. McGraw ........ 79,
Cash register and recorder, J. Pfei .. 579,
Casting machine, ball Dalrymple & McGrath

Churn dasher, C. Wilson

Cigar rolling machme, J. Bunn
Cigar wrapper cutter, J. Bunn..
Clga]re(tjte machines, automatic fe

;
Clamp. See Cloth bolt clamp.
Cloth bolt clamp, N. T. Leveritt.................... 579,800
Clutch, D. G. Langlands. « 519,713
C]utch for fluid operated hoists, automatlc. F. B
............................................... {3y
79,840

Coal and mineral washer, Ramsay & Dreyspring,
Coal separator, F. H. Em

Coffee or tea pot, N. J. W
Collar holder, shirt E.B
Communion cu
Concentrator,
Coop and Bhlpplng crate, combmed JUE. Murray.

Coupling. See Car coupling. Hose coupling. PlEe
coup? Tubular section coupling.
cou m

Crane, overhead traveling, W. H. Morgan.
Crate, collapsible, W. H. Platt, Jr.
Crock mouldin}% machme. F.J. Kn.
Cultivator, L
Cultivator, corn, H B Skidmore. .
Cultivator lifting spring. S. P. Oldfieid. ...,
Curtain holding or carrying ring, W. W oolf. ..
Cutter and pliers, compound, L. H. Tissot.........
(‘yanids process of a; apparatus for making, H.
rowther et al.. .. 579,639

Cyclometer or measuring dev1ce, tr|p recordmg,

G. K. Burleigh 579.937
Decorticating machine, A. Bonnet..
Dental chatirs, means for raising or

5
Dies, adjustable stock for split, F. H. lemgsmn.

Dipper ind funnel, combined, 8. E. Powell, Jr.... 519,805
Door, J. 8. Carter.......ccoeeiunneniiennnnannnnnne ... 579,696
Drawer pull, H Bell. 579,557
Dress shield, D. Harrison . 579,825

Drying kiln, 'D. & J. S. Hill
Driving mechanism. reversi
Drum support, H. A. Bower.....
Dye, red blue diazo, C. Rudolp!
Egg separator, Johnson & F° rldlund
Electric heater, W. R. Smith....... 80
Electric meter, G. Hookham... .................... 579,58
Electric phenomena in goods, etc., overcoming,

Child & Replog!
Electrlcal dlstribution, multiple series system of

Electncal generator, S. V. Essick.
Electrotysz backing up press for,
Elevator, Bates & Greenhough,
Elevator, 1. C. Gray
Elevator, C. L. Wn ht
Engines, igniting devnce for internal eombustion,
G. L. oodﬁot}:tbs

Eyeglass case,
E;egwn'e sugporting pia e G W Melgs
Farm gate niei..

Fastener, J. M. Scurr.........
Fastening device, A. F. Wail
Feed cutter, manually operated stock,

Fence. C.J. Asmus..
Fence, C. L. Chapman.....
Fence post, Jennings & Wmn
Fence, wire, W. A. Corkle..
Fence, wire, S. C. Davis..
B‘ibers, makm hemical

Gei
Fifth whee
Filter, K. Kiefer
Filter, folding surface, F. P
Fire escape, portable, Forbes & Weldon
Fire extinguisher, W. G
Fire extinguisher, E. F. Steck

Fireproof partition for buildings, S. E. Rabbitt.
579,838, g:l’ggz

Forgi machme,.] R. Blakeslee
Frame lock, C ersen.
Funnel, R. Luckenbach.




252 Scientific Qmevican, [APRIL 17, 1897.

Fuse, blasting. M. Bielefeldt..... 579,786 2 Signal. See Railway signal. Rnllwn flag signal.
i 79.562 ’2}{3 ve tt‘ls ementis. Slgnalmg, Schreude¥ &gC!:) leman. M .. 519,933 AND
579,907 Skate attachment, L. W. Kenny 579,330
9,641 Skate or shoe, water, B. Cn.rmin 579,%
79,820

Game apparatus, A. J. Chamberla;
79,
79,789 ORDINARY RATES. Skate, roller, R. L. Edman......

Garbage receiver, sanitary, D. D. To
Garbage receptacle, Engel & Herrman

Gas engine, P. T. Coffield............. .

Gas engme, 0. Colborne . 579,860 Slag, treating blast furnace, A. D. Elbers. and other things too nu-

Gas generating apparatus, acetylene, J. A. Vin- Inside Page, each insertion --75 cents a line | Slate picker, W M. Jermyn.. .

ol - 51980 Back Page. each insertion-=---%1.00 a line Sleigh, J. I Caffrey........ merous to mention here,
as heater, fireplace, M. ohen...... . 579,74 @& For some classes of Advertisements, Special and | Smelting furnace, ouglas.

Gas meter, prepayment, J. Hawkyard. 579,871 i i Smokeand a.sret,urnm aj m'atus, D. Goft 1

Gas ->ruduc31g apparatus, acetylene, E HSohensatesoreleanied: Smokeless furnace, H. eeler. are fu]ly described and

_______________________ 57 The above are charges per agate line—about eight
l-.n:, Nee karm gate. Swingi 519,102 words per line. This notice shows the width of the line, SS‘;Z‘;{;%}?%*’%ub‘r‘m}X{“ —

8
Gate, A. W McCurdy. 579,801 | and is set in ate type. Engravings may head adver-| Speed and sto mecha.nism automatic’ varm,ble,

illustrated in

391 ! 6 "

Ga#e, ). W Reames . 579,606 | tisements at the same rate per agate line, by measure- D.F. HATtfOrd.. ...oevuennennneniasceencns
Gear shap\,‘mg machine, E. R. Fellows............... 5'%9,708 ment, as the letter press. Advertisements must be | Speed frlctional gear, variable, N. Leidgen A BOUK OF Too"s'
Gear shaping machines, cutter and cutter head received at Publication Office as early as Thursday | Speed indicator, centrifugal, H. Herden : A

£OF, B Re F@IOWS. .o evvvssssesaersnessiensnes 579,570 | MOTNIing t0 appear in the following week’s issue. Spike,for railway or other purposes, A. M. Smith, S0k o
Generator. See Electrical generator. Steam gen- e s Jr. 579,610 | + th L

erator. Sp“ildle -é W. Il‘glv%tl‘:t it 579,833 ll;somelg]fgst
Gofgi for marie sigioss, skctrien, 6. &, g iy Star 4 Coteove | iR | S e, S e et e
Grain, method of and apparatus for hullin rew. procket wheel and chain, Cottie arks........ 23 boo .

Danvin & Gibo Ll e 3:98()2 ar * Y Staple making and driving machine, T. K. Keith 579,927 | Paid, to any address on receipt of 25 cents in stamps.

ry
Graphophone, 'T. H Ma,cdunald
Harrow, K. E. Whi
Harvester binder, ]E. Melvin-jones et al.
Harvester, grain, H. J. Case..

«..cutting Starching machine. J E. Bright..
Lath es Automatic gga.télon md{’ca%(x' ij 8 ll:iorse

ationary boiler, L. Baker...

Cross feed Steam generator, G. H. Stout.

%%| CHAS. A. STRELINGER & CO.

-+ 21003 | Address Box 1234, Adv. Dept. DETROIT, MICH.

Hat, M. C.-Padgett.«......... ’ 57_:).0;03 9 and 11-inch Swing. gteaE ah(l)(ve‘!v orv%x %vabor G. W. - gm,589
TIAL pi protectin g 0. Benett..-. . : STasss Newand Original Features | Stone sawing machine saw biade, 5. Peskover.... st | PRATT'S GONE BELT SlllFTER
Hay sling, H. L. Fell............... 09,642 Send for Catalogue B. . Stop mechanism, R. L. Lyons. .«....ccceeveiiennnen. 579,594 | Simple in construction, easily
Headlight, locomomve E. A. Edwards 79,568 Seneca Falls Mfg. Company, Stopper. See Bottle stopper. applied. Saves TIME to manufac-
Heat f;l)]r dmefubatgrs, etcE clqmplkzsmon for and — 695 Water St.,Seneca Falls.,N Y Stopper for jars, bottles, cans, etc., Matthms & turers, TROUBLE to operator, and
method of producing, U1 5% $88000000000000000 79,7 . £ 0 170 ) o PO A - WEAR to belts. In orderin, ive
Heater. See Electric heater. Gas hea ' Stove door and hinge therefor, J. H. Spohn. width of belt. €&

Heating and ventilating system, W. D I)leksun 579,703 N S — _ | Strap. See Hose strap.
Hinge, awning blind, A. Schroeder. . 579,609 AMERICAN PATENTS. AN INTER ugar, etc., treating, W. D. Horn

¥or Belts 1to 2% inches wide, $3.50
esting and valuable table showing the number of patents - Bftos ® 450
< ¥ p: wimming {)pliance W. Luce.

Hgg&‘nié‘gwﬁ%‘gbx‘z hoo\ll(urmy g hranted for the rarious subjects upon which petitions | Swinging gai Jones ot E#Send for catalogue of machinists’ tools
Hooks, etc., device for placing or removing pic- jave heen fled from ‘heqbe’“"m“" down to Decewber | Sgitch. oo AUtomatio s witeh. CHANDLER & FARQUHAR

ture or similar, M. W. Giover 579,675 1894, Contained in SCIKNTIFIC AMERICAN SUP- | Switch box for flush switches, J. W. Poole 579,894 X A s P
Hopple, M. Robinsou.. 797" P'.""“NT No. 1002, Price 10 cents. To be had ut | Taple. See Ironing table. 38 Federal St., BOSTON, MASS,
Horseshoe, D. B. Van this office-und from all newsdeulers Telegraph, printing, Buckingham & Germann. .

This beats Wlnd Steam. or Horse
e ofler the

Horseshoe nail blank machi

579,634 to 579,636
Hose, combined coupling and running supl 3

EOCEEEYTTEEEEUIE | Telegraph transmitter, Buckingham & Gardam.. ?)29,63\5

- for, H. lC betzeevnt.o. ......... erAé.'.gnNE. SHOP ouwrrs TOOLS %glep%onet{uou%hplece, Eg()I!IJHL& N{artm WEIh’l‘LR ‘2 actual horse power
ose coupling, G: W. Owings... . up ATALOGUE read cutting device, awton
Hose strap and spanner, T. Haley 0.1 OCULVERT ST CINCINNAH 0 Tie. See Bale tie. GAS ENGINE
Hose supporter, A. S. Smith 9, Tie p]ate, M. M. Moo: .for K150. less 10z discount for cash.
Hot air engine, Anderson & Ericksson. 79,670 B a m e R s e 'T'inner’s furnace. J. C Dupee. Built on mtercha.nﬁenb]e plap. Built
Hot air engine, P. Roediger........... 79,654 T'ire, bicycle, R. B. Lamb....... of best material adein lote of 100
Hydrocarbon burner, V. H Slinack 79,657 | A mill f hi B | ‘l'ire, pneumatic, W. L. Ste: therefore we can make the price. Box-
Incubator, A. L. Brooks et al. ...... 79,694 | o mi or crushing ores. g '1‘|res, inflation valve and couphng for pneumatic, ed for shipment, weight 80) pounds.
Indicator. - See Schedule indicator. Speed indi- o Equal in efficiency to a 9 SChWATZ. . ...eveereineaarensannannans 579,934 Made for Gas or Gasoline,

cator. Station indicator. o five stamp battery, and at T oy, Zimmerman & Reed . = @& Write for Special Catalogue.
{n{{m}er. V'Awll IBlmnchard 4 A boon alike to ST a fraction : ﬂl‘l uimer tSee S&wtﬁg vrgml:ll(nne trimmer. st0128) i WEBSTER M’F’G CO
nk drier, A. Uhlmann.. th rospect: B rolley system, [ 800000000000A000000000 X == e Of)
Inkstand, W. G. Lamb 1. :dpr: 1‘:1 nor 02;2: ex- & | Tro ley wheel frame for trolley cars, W. Grunow, 1074 West 15th Street, CHLCAGO.
Inkstand, .J. Thomson. L talist. Send f talosue. MEEE B B |0 Tl 579,576
Inseam trimming machine, K. 8. Harris. 79751 | | capitalist. Send for catalogue. L Trough See Water trough. 9 9
Instep arch support for feet. ’1 "Holland. " 519,874 | GATES IRON WORKS, Dept. C. L | Truck, railway car, Sterner & 0’Donnell. .. 579,904 PoWEn POWER PoWEn !
Insulator and holder for electric railways, V. C. 4 650 Elston Ave., Chlcago. , S. Truss, hernial, W.'B. St arbuck ......... 519,845 h L g

Keithly......cooviuiiiiiiiiiin ciinieeinnns ,725 P | Tubular section couglm . Connelly 579,817 Fifty per cent. increase at no additional expense.
Ironing table, H. Rupert T T T T T T T T T T T T T T Ty Tumbler washer, J esb t ...... vic OR ENGINE
JACK, W. Lo WAIKT. ... .ovnnereessemneorieinieeins Type galley, B. K. Davis...... ICTOR VAPOR INE.
Joint. See Wheel rim juint. Typewriter, W. Frederlck et al. LOCAL AGENTS WANTED.
Journal bearing coverlng, S. G. Down Typewriter carriage, W. Frederick Steam and Vapor r Launches
Journal box, Typewritin machme, M. W. Spence Row and Sail Boats.
Junction box, subwaf’ Deake & Moore . Umbrella, folding, F. H. Genereux Send for catalogue. S ecify
:?l’l;:t' Se% Drying ki 11 o FOR I‘;u}brelbalor pza,(liaslo(ll J. IRYse ..... 0o i one wagte(i P!

nitting frame, circular, ever. alve, balanced slide, L. Younger. X .

Lacing, K. Kempshall............. CGunsmITHS, TooL Valye for fluid containing vessels, outlet, W. L THOS. KANE & CO.

Lamp, H. Lucas......... MaAKeRs, EXPERI-

64-66 Wahash av., Chicago.

Lamp burner, J. H. Goss Valve, stop; J. Hulme........... 579,876 |-
Lamps, bracket with s v[)rmg jaw for suppor ng %ENTAL ano REPAIR getablecntter. . X. Buchman: .. 579,816
bicycle, Havell & Williams . ORK, ETc. ) icle draught attachment, T. S. .l 579,62 ‘I'h ch G & G | E

Lamps, spn%bmcket for bicycle, G. Havell Send for Ilus. Catalog. Vehlcle, motor proﬁel]ed Morris & Salcm .. 579,890 e Icagu as aSU Ine ngl"e

{ﬁgaimmachme yKeﬁ-ﬁ'&. Farr..... g W F. & Jno. Barnes Co. gg}?e(iail?:d lfl;ll:&glcturm C llio.s't'él"' - ngg'g% The simplest gas and gasoline

Latch, J. H, Wahl 1999 Ruby Street, | viga W J. Wanless...... 2 519618 : engine on the market. Has no

Latee % Weber . ROCEFORD, ILL. [ Vulcanizer, H. E. Hawksworth. 519748 equal for absolute, steady speed

Lawn sprinkler, Hitchcock & Kdwar. 3 Wagon brake, Hutchinson & Ri .. 519710 and dumbiléty Ité“‘ a dw"‘i‘;lf

Leather for boots or shoes, crimping, J. 79,915 . Of German, Swiss, and Ameri- | Wagon brake, W. H. Lloyd. . 579751 in size and a Samson

Lens measure, G. Goff. 1050 | UTAWIN can make, ‘Drawing Boards, I' | Washer.  See Botile washer. strength. ~Catalogue sent on

Letoff, autom:xtic' A. & S Widm 0753 Squares, Colors Inks, Frmcing Washing machine, J. R. Hartman 579,578 application.

Life saving apparatus, J. Reeb T9.772 Cloths and Papers, Thumg Water elevator, windlass, J 579,199 MANUFACTURED BY

Limb, artificial, R. Bowman.. 79,787 I Tacks, Rules, Tapes, efc. Water trough, self regu latin%.l F 579,821 J. J. NORMAN CO.,

Lithographic stone, F. J. K 79,680 nS rumen s Blue Process Papers, Wheel rim joint, vehicle, E. 579,673 48 “A” South Clinton St.,

Lock, C. C. Twiss... 79,781 THE BEST IN THE WORLD. | Whiffletree hook, E. W. McLendon 579,768 OHICAGO, 1LL.

Locomotive botler, 79,741 . ‘Windmills, automatic stopping dev

Locomotive frame, C.J. 0’ Rellly 79, En meers’ FROST & ADAMS CO. Williamson 579,854 Th A " 5 M-

%Aog tu;ng{ and nigger, ‘slte}a)lm E. 79,;(79 g Importers. wmgow ﬂly'dscreent . o % gg‘g{ e Queen cme NO. |croscope ’

Loom batten, weavin, oyser 79, indow slide, metallic, uppann

Mailing macbine, . A. Spooner. X . 39 CORNHILL, BOSTON, | wire reeling machine, barb, J. Hauserman. . 5797752 NEW MODEL AS PER CUT.

Malt turning machine, W. H. Pri . su Iles MASS. Wire strands, machine for making twnsted i

\iamfoldmg attachment for books. E. D. Mc- §¥ Catalogue Free. Cleaveland & Herdrich. . 579,563 | The Ideal Microscope for Amateur
............................................. 579,835 Wire twisting device, C. L. Chapman. 579,737 | Research. Stands unequaled for precise

X and accurate adjustments and optical
THE COBURN PATENT TRoLLEY TRACK R s e e = 57951 | excellence. Wit)ilobjectivessgigvgngpfrom

Mamfoldmg attachment for books or pads, E. D. o
H o u SE D o o R vaooilworklllng machine, E; Etcfhes T 579,746 to 500 diameters, in case,

ool washings, apparatus for removmz a X

from, J. Hglm t T 579,581 Send for 'ne'w erosoope Catalogue B. M

McKenna.
Match striking composition, H. Allday
Medical compound, G. L. Schaefer '
Medicated vapor-baths, apparatus for administer-

M tmfg, PoJ Holm. oo sy 519580 o Work box, A. Pherso A St D162 QUEEN & CO., Inc.
etal, apparatus - for heating blooms or other H AHGERS east for bread mal mg preparing, ottz- . 5
- talitlclesls(of A. JhMoxlmm ...... FEeere .g:g.ég; —} S kChnsterisen....d..a.:....ﬁ.b. t’be ....... oooas 579,809 L Chestnut St., Philadelphia i
etal working machine, compound, H. F. Last. 5! oke coupling and draug imber protector "
Metallurgical furnace, W. Rotthoff................. 579,807 The first made with adjustable track. Sterner & O’Donnell.. : 79,905 §g N I c K E L
%eter hSee I!Rec‘!,‘l;lcb mI()eter Gas meter. P The track can be put up in 30 minutes. | Zinc oxide, manufacture of. Hampe & Schnabel 579,750 ]
icrophone, .. 579, == Book. P
}Hkmg m%’chlme, C. B. Sﬂ‘oyberg .. 579,847 The Cob Trolley Track :fendcfor (l):kl Ke. M 8% Electro Platmg
ill ee Pulverizing mi e Coburn Trolle raci 0. olyoke, ass. a A
;}ould See %bmg‘l]e I}nio‘lllld - ) 9. ©0- il DESI GNS g g Apparatus Ta;g Materia.
owing machine, ones. ... 879, .

Music ﬁeaf turner, J. B. Tracy. . 579,659 . = anson & VanWinkl
Mu.?cal m;tlﬁum;lﬁs, apparams for perfecting . ROCK DR[LLS ﬁlggt}:rlyrggﬁ %gg g: ianso 0., LU
ones o: HETCR. . vnveeesaneneennenesnenns 7 . 26, .

| 1 T T, L ton.. 579, Bedstead, W. S Foster.. 26,855 | P32 Newark, N. J.
gﬁ:; ﬁ)[;:lt(a,mll; %l:lig:zge;mp — GBI ENTEE g"“g'gg AIR COMPRESSORS l}l})cycle pum p %linder. 0 33,839 ‘g: 136 Liberty ’St., N. Y.
MR LU 2665 || SIMPLEST, MOST EFFICIENT and DURABLE. ot M Wil o | &8 % & 818, Canal 8.,

C. WilsOn.. ... 596 Bucket, mop, W. J. Bel 26,849 -
8:{ cani a}m l(l;ql‘lilv(li}gg(l)l'age and delivery device, S. 519,58 Button hOOESv etc,, hand . 26,821
ok Merrill, . t 519,888 RAND DRI LL COo. » ‘é::.‘ge{‘“{{,“’ME Dbggf{}_: .89 b4
iler, ilson. 627 , W. M. . 26,86
e 5 ] 59,79 | || Send for Catalogue. 100 Broadway, New York. | | Garbet, A. M, Roee .. . - gooel b4
" lﬁayéf-)agftau“em“ ane aneen . 579.872 . Dish drainer, W. 0. Campbelil. seeseiacasiiiosess 26,850 ::
gi‘(}:il](m%n g]%%ne_dg Mgcg),—:,ﬁz 579,599 i - Electrlc regulating instrument casing, E. E. Wer- — o

Mayo, .. R Ro 579,761 .It * cells Qﬂboth 00'5 Engme frame, gas, K. 1\ empie - 25816 be used inside a small nut. Five o
Packing for kes, Tod, ),616 o x}’:‘f‘)sltiu;:s:x:lg i Hawley. . ggg%g other styles, Whitworth and V thread ©
pupking or boxing maching, £ b, Trem. i ES=S==s8  Every Mechanic, Metal Worker, or | Hook, pad, I. T, CONGeT . ... " 965 joe .q-ﬂt’i% "vﬁq‘f’é“o. L P4
Pants leg guard, H. J. Glasser. ; person interested in Macbm&' S“D- Hook, picture, G. W, Wiiiara . 26,837 x 1 Athol, Mnss., U. S, A, ¢
Paper bag-machine, S. T. Murc MIODL lies should have our new 1 Horse boot, J. Hirsch....... - 26,832 POV VYV VYV VYV VYV VOV VUV VYU 4
Paper box, F.. Knobeloch CATMOGUE atalogue. 1t contawns 710 pages, Horseshoe, G. A. Smger 33, 2,834 | 9090000000 00000000000006600
Penoil.oase, C. K, Mathieseri. CATALOG size 1034x74, and is an exhaustive | Lamp, G. R. Stemhauser 2,825
Piano actions, mechanism for varying the touch _ and instructiye list of all tools that | Lamp, bic; gcle, . C. Miller . 26,826

of, .Lindholm & Picard 3 579,801 may be required. Mailed free to [ Lamp bul mcandescent ‘L. H. Dolan. . 26,827
Piano,-automatic combination, White & 'P:li"k'ém 623 anyone mentioning this paper and | Mantel, A. J. Fail.....,...r..ooosereee: 26,853
Pile driving. mechanism, R. H. F. Sewall.. 1] fsendm%g;%%ehnt: echco'mt ;bgfb lglrastlcbmatl‘er}antt)ﬁJlfor working, . %g,g%

orwar wi very copy of the ism bloc .

f)l“[;g ﬁ‘;‘;g{;‘,‘ﬁ;,g aﬁu‘,’,}fﬁig';l, valve, A. Elder. book. Send stamps or money order. | Prismatic window light, O. Fi. Basquin & 26:829
Piston.rod extractor, C. E. NichoIS. ........... Puzzle box, J. E. Lenhart, .. 26,820 An indispensable Labor Saver.
Plane Jubricating apparatus, J. Witzeli. MONTGOMERY & CO. gg;‘l;“;ly‘cgé Vl‘;;ag' Zieg - 28 Will feed, fine or coarse, at any

anter, J. W. ROmine. ...........c..c...... . 26,
-Planter and fertilizer distributer, combined cot- MAKERS AND JOBBERS 1N Saddle plate, J. A. Maloney - 26,831 %gg‘;‘. wi%vgll'lrtag{ggsure or los of

ton, J. C. Wadsworth.................... 17 FINE TOOLS Sewing machine frame, D. W Goodell. . 2,847 . ’
: 70,749 ) . Silverware border, A. A. Southwxck .. 26,823 For particulars, prices, etc.,
Pocket protector or guard, J. N. Hammer. . 579,744 105 Fulton. Street, New York Cit ¥ )
Post.h ]eebk‘en ehpost C. Dough g, : ’ Y- ggggg, ;atsc A Bgal oeser.. . gg.gs?f MEWER TOOL CO.,
Post hole borer, horse power, oughman...... 79, N s h O. Boal....... oo &0y 16 Elm St., Portland, M U.S. A
L Stove or range, S. Boal........ . 26,852 m St., Portland, Me., U.S. A.

f’%ss Segegogfﬁl?gr Iﬁgs%m ,Physucal and School Apparatus Water closet cxstern, E. Hammann... 5,841 =

‘Printer, stock, . A. Graham
Pnntmu machine paper feed, D. Carlaw..

... 579,676 {
s GALVANOMETERS
Printing: press for planogrupluc prmtmg plates, G g
rotary, J. Krayer.................... 51
219859 | STANDARD, SINE, TANGENT,

'gnl)pell_en;. H. E%Ill]er.i;.._.f ..... ISkt areie
ulverizing mil, centrifugal, kin, 4y mon

& mi King & ltaymond-...... 57587 | REFLECTING and WIEDEMANN
J040 )| GALVANOMETERS . . . . .

EDCE TOOLS-e~

a{e often tnet:’x-lv {uén{sd 2 using z gl’l(l’ld-

. stone not adapted to the wor ur

TRADE MARKS. quarries produce a large variety of grits
s sukts.ole or grinding any tool.

Ale, portel and lager beer, Connecticut Breweries o wFich wily vl’il:)i ;We"dsg';g %mawa"e

GRAFTON STONE COMPANY,

Pulverizing mill, duplex, King & Raymond
-Pump, J.
Purse, H. W. P

Beer, Acme Brewing Compan 5
Qulﬁ:::]g ::;&a.chme feeding mechanism, Steward & — Catalogue free. geer, llager R(gy,ém‘ﬁn Breg}ggccm anymsm't“" 29,’;2'; No. 80 River Street, Grafton, Ohio.
............................................ X eer, lager, edlmayr, Brauerei zum Spaten
Rack. - See Stock rack. - e E. S. Ritchie & Sons, Brooklme, Mass. 29,755 to 29,758 I PRIN T |Make money print.
Rdl]way, electric, F. Mansfieid.............. 579,759, 579,760 Beverages, foods, and rellshes. and cigars, certain for others. Our
Railway flag sngunj Sawyer&. Perley. . 579,685 | . _ named, G. C. Bold ,760 MY Press prints a
Ralivay b, el Sharpen It Yourself ! i sooens oo i St iR
Railway signal, electrlcally controlled, [ Bleachl compounds. mcluding bleaching POW- ow N gﬁttlngeasy, prmted
Brien........c..ooo siciiiiiiiiiiiiiiiiiiinnia . If your Lawn Mower is out of or- dersnﬁen,d ‘Holliday & Son8...................... 29,764 @ les. Send stamp

Railway switch, street, C. E. Groves

1 » i tings of all descriptions, teel Aultman & Tay-
Retlector for focusmg ¢cathode rays, R. M. Russell 79,508 deryou’ll find it easy to put a new | Cas m%VI a/ p g & Tay

= for catalogue, press-
\‘P Cards, circu- [es and sgppfip

: v achinery Compan es, to
Refrigerator, Lindsey & Simonds................... 79,715 egﬁ%gg :g::et:ﬁgeysosnﬁia%a: Dl Clgars, 3. Disy ¥ . lars, with $5 [the factory,
Regencerative burner, Swift & Gordon....... ... 79,687 HOME LAWN MOWER Clasps, buttons, and gloves, Henry M. Peyser & Press and save| KELSEY & CO.
Register. See Cash register. SHARPENER. COTIPANIY cevveeeannsarsnssennnnssnsesnnnsresessonn 29,746 money. Meriden, Conn,

Ring and knife, combination, Saladee & Cather 579,655 Feed carriers and cutters and all agricultural im-
Roasting f £y Will last 10 years with.careful use. The tool is easy to
L L i ellonjetial ol operate, and guaranteed to give satisfaction. - plements and machinery, W. R. Harrison &

Rotary cutter, M. T\ Denne........... . 579 ©  Company 29,774 H

Rutary cutter, M. 1. Denpe.. ... ... - o1 E Avents Wanted. G OTTI P e s—— A D t

Rubber tubing machine, H. A. (¥ushmnlx . “(96:% HomME LAWN MOWER SHARPENER Co. B]g?);‘vltﬁ}r\k;ll;xgirl}?l%ng)ex;:)n%r;gf??t:s..})f?‘.)ﬂfﬂ?ﬁ ,762 x erlmen a, 0 e Or
Saw sharpening machine, F. Parsons 259 CANAL STREET, GRAND RAPIDS, MICH. | Glove fasteners, Foster, Paul & Compalg 2977430 29,745 | Cireulars & advice free. Gardam & Son, 9% John St.,N.V.
Scale, liquid, G. Eiserer. . —_— Gloves, skin or kid, ﬁoster, Paul & Compan

Sche dule indicater, McCormack & W aiker ’?4! 29,742

Screen. See Window fly screen. Dl{rable Easﬂy Apmwd' Hungaria natural bitter water, M. 8. Blau Soeime 29752
Seeder, broadcast, A. Stansel............. £ T'bis roofing 1s -m-“n“mc‘“':ed Tamps and lanterns, railway, Railroad Signal
Separator. - See Coal separato A o yeeptalt Lamp and Lantern Company. . 29,769 to 29,771
Separator, E..E. Ditch e o  tle oy der exP | Lamps, burners, lamp chimneys, and incandescent
Sewing machine, P. A..Coup and bocome Prittle anger ex- mediums for gas lamps, gas, Apollo Incandes-
Sewing machine, shoe, P. A. Co posure to the weather o coal- cent Gas Light COMPANY...........coenreenenznnns 29,768
flewing machinetrm mer. E. B. Alle sar rootlugs do.  EE Send -’;‘&" Lawn dressing, certain odorless, K. Rauh & Sons 29,765
Sharpening deviece, scissors, N. J. St. Tee Samp e0froof 12 yearsold, | Nfackintoshes and other rubber clothing, McCord
hears. - See Animal shears. @ with circularand price list to Rubber Company.. 29,750
Shell, shot carrying, B. F. Wllhams C\WARREN CHEMICAL .Medlcme for the purifl i

Shiagle mould, Dawson & Noye......... & MFG. COL BOLER. e envnrnrnenrnnrannnens 763
Shoe pohshing frn.me and foot rest, C W. Bald " > K nllon street, ’Mmernl water, Colonial Wat 751
WD eeneanernn vnenne PR everenranaeees BT96TL l\ew York, U. 8. A, (Continugd on page 253.)
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rA Novel
Educational
Competition

COMBINES PLEASURE WITH
INFORMATION AND MENTAL
TRAINING.

The Century Co.announces an
educational competition which
will arouse very general interest.
Three examination papers, of
fifty questions each, have been
prepared the competitors have

a month to answer each set. The
prizes are: $s00 for the best
answers, $1oo0 for the second
best, $50 for the third, two of $25
each for the fourth and fifth, and
thirty of $10 each for the next
thirty in order of merit; also a
further and speual prlze of 8500

exercise.

An analysis of the questicns shows

their wheels for one that uses dumb-bells.
Bicycle riding combines pleasure with exercise; the use of damib-bells is
drudgery. So with these questions; they combine pleasure with mental
You cannot start work on the first one without continuing on to
the last, and when you finish them you are repaid a hundredfold.

HE QUESTIONS impart know-
ledge and lead to a habit of

investigation that will be of
value through life. If you gain first
prize, the knowledge you have
acqu;lred will be

worth more to you '

than the $500Byou PlQaSlll'Q and
receive. ut o
whether you win Gd“canon
thatl»prize or not,

you learn to con- H
centrate your zomblned
mind, sharpen

your wits, and secure most valu-
able information.

Do not cease your education
when you leave school or college ;
keep on learning. Horace Greeley
said of Lincoln that his success lay
largely in the fact that he acquired
new knowledge daily and therefore
broadened. Get the information
that is in these questions. They
are not school-book kind; they
deal with facts tt)hat
men, women, boys H H
and girls, ought go u“lversnv
to know. No uni- € .
versity extension
lectures (l:] an help x‘enSIon

ou as these ques-
gions do becaus(ela the Slll'passed
lectures deal with
theoretical knowledge these ques-
tions with practical knowledge.
Dumb-bells and bicycles may be
equally useful in physical develop-
ment, yet a thousand persons ride
The Treason is verfectly evident.

that they deal with a very large num-

ber of different points. That is, in answering fifty questions you inves-

tigate fifty subjects and touch upon hundreds of others.
literature, the Bible and Homer, travel. machinery and law, operas
and music, Shakspere and Scott, Paris and Boston, art and architec-
ture, ear thquakes and the hea.vens, -cards and-the stage

the North American Indiaus, the Amazon and the %&h
tions of home and of business—all these and a multitude of others are
leasure and the mental training,
broaden you as Greeley said it
On request we will forward vou sample questions and

included. Thus, in addition to the

cowes the new knowledge that WilF
broadened Lincoln.
full particulars of the competition.

History and

$500
First
Priz¢

Napoleon and
ssissippi, ques-

If you do not possess a set of the Century Dictionary and Cyclopedia,
address us and we will send your name to one of the few clubs that are now

being formed, each member of which

secures a set at a reduction of over 40

per cent. aad has the privilege of paying for it in small monthly payments.

asress THE CENTURY CO. ©et.jy), New York

mmo.o!

LLEL CHBESLY&

@P/@(CIAM”AI ANGLES] |ng)!

SIDES=U-54%
ELECTRO-CHEMISTRY, RECENT AD-

vances in.—By J. W. Richards, A.C.,, Ph.D. A very 6xe
haustive and mterest.-n%pnper ontne progress that has
recently been made in the apparatus for and methods of
prosecuting work in the domain of electro-chemistry.
(‘unnuned in SCIENTIFIC AMKRICAN SUPPLEMENT,
Nos. 1014 ard 1015. Price 10 cents each. 'I'o be
had at this office and from all newadealers.

The Bartley Dlrect Running Saw Mill

Most complete mpact,
and substantial Po blé
w Mill now on the
market. Can be set
up anywhere.
Cuts a]l kinds of
lumber. Entirely
self-contained.
RO nost ower.
undreds in use.
l,‘ Wirite for 10ustrated@ Cata
N. J.

logue.
WM. BARTLEY & SONS, Mfrs., Bartley Station,

[DROP FORGINGS
WYMAN:GORDON

WORCESTER, MASS.

28 BRADLEY STREET.

CROOKES TUBES AND ROENTGEN’S
Photography.—The new photography as performed by
the use of Crookes tubes as a source of excitation. All
about (‘rookes tubes SCIENTIFIC Aumm
MENT, Nos. 1 238, 243, 44. 792 7‘|6q
905, 950, 1050 1"64. 10535, 105 . 1037, als¢
SCIENTIFIC. AMERICAN. NO8. 7+ 8, 10 and 14, vol. .
These profusely illustrated SUPPLEMENTS contain n
most exhaustive series of articles on Crookes tubesand
the expenmenlsgerformed with them. Amongthen will
be found Prof. Crookes’ early lectures, detailing very
fully the experiments which so excited the world, and
which_are now again excmng zmeunon in connection
with Roentgen’s photogruphy. Price 10 cents each
To be had at this office nnd trom all newsdealers.

The Berkefeld House Filter.

Theonly Filter Re Typhotd and Cholera

Bacilli. Tested and indorsed by many
leading_authorities in Europe and Am-
erica. It gives a continuous flow of fil-

é . tered water, absolutely free from germs..
‘-EE It is easily cleaned, as all impuri ties re-
A 4} main on the surface of the fitering
BN . cylinder. Cylinders can be sterilized by
;S linder. Cylind be sterilized b
E-g? boiling in water for one hour. Send for
ST circulars and prices to the

s o5 BERKEFELD FILTER CO0,
i 4 Cedar Street, New York.

BUY TELEPHONES
That Are Good--Not ‘‘Cheap Things”

The difference in cost is little. W e guarantee our appa-
ratus and guarantee our customers against 1088 by patent
suits. Our guarantee and instruments are Both (Good

WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton Street, Chicago

Largest M anufacturers of Telephones
exclusively in the United States.

TELEPHONES

for Long or Short Distance Use. Also
Interior or Warehouse Telephones.
Sent on trial to responsible parties.
Sold thousands during the last
twoyears,every one a success.
8# Send for Circular and Testitnonials.

Julius Andrae & Sons Co.
MILWAUKEE, WIS.

CAUSE OF LUMINOSITY IN THE

Fiames of the Hydrocarbon Guses.—By Prof, Vivian B.
l.ewes. An important paper in which the author en-
deavors to show that the luminosity of hydrocarbon
flumes is: due to the loculization of the heat of formation
of acetylene in the earbon and hydrogen produced by its
decomposition, and the cause of such localization. Con-
tained in SCIENTIFIC. AMERICAN SUPPLEMENT. Nos.
1012 and 1013. Price 10 cents each. 1'0 be had at
this office and from all newsdealers.

If you want the best Lathe and Drlll

WESTCOTT’S.
2\ Strongest

P Canacty

3 a;

and Dl%cm

ity, Cheap and Accurate.

Westcott (‘Im(-k ( 0.. Oneidn.
Aak ‘or catalogue in
IRST PRIZE AT

N. Y.. U. = A,
nglish, French, Spanish or German.
(‘ommnuu BXPOSITION, 808,

LOOK OUT FOR

Counterfeit galvanized iron !

Two Mills, nt lenst, are trying to paes their
iron for ours—we call that counterfeit.

One pretends that 1t buys black sheets of
us—we fell no black shéets to gnlvnnizers.

T’other brands its product *‘ Best Bloom »—
two-thirds of our trade-mark.

Apollo Iron and Steel Company,
Pittsburgh, Pa.

MANUFACTURE OF STARCH FROM
Maize.—By J. Kriegner. Full detnils of the process.
With one tllustration. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 101:2. Price 10 cents. 'I'0be
had at this-office and from ail newedenlers.

THE NEW BRISTOL COUNTER

Registers an accurate account of workdone on print-
ing presses, grain tallies, weighing, measuring and
other automatic machines. Counts up to 1,000000 and
repeats automatlc&lly Simple, accurate, durable. Spe-
cial counters to order. ¥ Send for circular.

C J. ROOT, Bristol, Conn., U. S, A,

Family Ice Machine

Ice, etc.,in a few minutes, $10 and u
to prepsre one’sself soda water, $4.

. Filters, $1.25 and up. Cookers, $1. Seltzatenrs
jand up. L. DERMIGNY, 126 W. 25 N.Y.

Roofing material, J. F. Lhevnller

Car coupling, A. H. Carroll.. 579,953, 580,036
Car coupling, W. H. Carter. .. 580,122
Car coupling, J. W. Irvin.. 579,981
Car door, freight, H.D. Smar . 580,012
Car dumping a paratus Mi 580,192
Car fender, LAmpus.. 579,990
Car fender, M. W. Schloss. 580,059
Car fender, A.C. Woodworth 580,119
Car fender, street, H. Wilson 580,243
Car, gondola, E. S. Har 579,978
Car sthchmg aanratus, street E.G.Jay 579,084
Car wheel, C. K. Duval........coooovevvvin o ,342
‘Cars, combined safety guard and gate for upen
street, J. illiams.. . 580
Carbomzer C. Asbury .
Carpet scrubbmg devnce, D. O. Summers. .. 580,016
Carpet sweeper, R. A. Mayo0................. 580, 190, 580,191
‘Cart, combined hand and barrel, C.'A. Hunter.... 50,132
Cartridge holder, temporary, T. C. Johnson ..*680,176
Case. See Show case.
Cash recorder, W. J. Busse... 580,341
Centerboard for vessel: fold , 580,158
Chair. See Hammock chair. -
Chair bellows attnchment C. U. Krieg, Sr.. .. 580,284
Change apparatus, L. O. Tomlinson....... .. 580,149
Chronometer and od ometer, D. Harrmgtun .. 580,045
Churn, E. A. Franklin .. 580,266
Chute, discharge, A. W. Goyder. 580,309
Cigarette box, A. Borllnglmus . 580,080
Circuit breaker, magnetic, W. E Harrington. 580,277
Circuit closer, electrical, O. K. Ailen........ 580,339
Clamping or holding device, G. B. Adams .. 580,108
Clasp. See Garment supporter clasF
Clay grinding machinery, G mann, . 580,079
Cleaning or pohshm c otha manufacturing
580,288

.. 580,107
Clock, reFeatmg alarm, 580,055
Clothes line hanger, E. Fran .. 579,973
Clothes line hanger. W. H. 8. Jenison. 580,319
Clover huller attachment, Moon & Harrison.. 579,997
Colloids, producing soluble. E. J. Mills.. ,32:3
Concem.rator. A. R. Wiltley.. 338

Cooker, ham, T. W. T'aliaferro..
Cotéon gln and press, portable combined, P.

TO'
Crushmg mlll. H. C. Mecke
Cultivator, W. T. C.

ot

Cunam fixture, J A . Stagg 580,064
Cyanids, producmg metallic 579,988
Door check, W. K. Henry 580,085
Doubletree, W.J. 580,062
Dovetailing'machine. E. . 580,133
Drill. See Rock dri]l 'l‘ubular drill.
Drinking fountain, H. H .. 580,175
Dye, blue. A. Herrmann ....... . 580,186
Dye, blue acid, A. Herrmann. 590,188
Dye, fast blue, A.Herrmann.. . 580,187
Dyeing apEarntus J. P. Delahunty . 580,124
Dyeing silk, J. Weidmann.......... 580,331
Edging machme P. R. Rusmussen . 580,221
Electric generator, magneto, W. Gillette 519,975
Electric generator, magneto and dyuumo, C H.

1 580,180
Electncal transformer p]al e, . 580,206
Electromagnetic coil, W. E. Hurrmzton 580,276
Elevator. See Sculdmg tank elevator.
Elevator, . H. Venn........coiiiiiisennnnnns . 580,167
Emulsion and makmg same, W. S. Barnard . 580,150
Envelop, Hower & Aultman.. . 580,088
Excavator, G. W. King. . 580,189
Fabric aging apparatus, R. M. Hunter.. 580,317
Fkaucet, automatic measurmg, D. E. Arne.. . 580,245
Feed truugh A. Merriman..........c.cevveiiinens, 580,054
Feed water purifying and heating apparatus, J.

Von Grubinski 580,274
Fence, H. Buck...... . 579,930
Fence, J. W. Hammett.. . 550,31
Fence machine, S. A. Fretwel .. 980,26
Fertilizers, making, W. S. Richardson.. . 580,22
Kilter, Davidson & Scaife........ 580,204
Fire escape ladder, L. Swenson. . 880,295
Fire extinguisher, automatic, k. . 580,307
Fireplace or stove, W. A. Hughes . 580,315
Fishing reel, A. B. Hendryx....... . 580,185
Fishing reel, E. I) Williams. . 580,025
Klat iron, C. Knapp......... . 580,135
Flower pot B. P‘ ahler . 579,993
Flue cleaner, C. I.. Dillon........ .. 580,258
Fluid distributer, W S Bunmrd . 580,151
kly trap, W. H. Richter.......... . 580,163
Folding machine, W. Hess, Jr.. 550,280

Fountain. See Drinking fountain.
Fruit seeder, .J. G. Johnson
Game. R. G. Clarke
(zarment pin,J. M. Secord.
(Garment supporter clasp,
(;as burner, W. B. William

(3as burner, acetylene, H. lle

(xas or gasolene engine, J. (3. Lewn
(:as or other explosive engine, M. Blake:
Gas, prucesstﬁ)f and apparatus for dehydr.mng.

(:as producer, Berg & McConnell.

Gas, producing, E. Thomson........
Glass blowing apparatus. D. C. Ripley
Glass coloring oven, J. Biemann

(Continued on page 254)
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Shoes, A. Pinsk er & Son.. . 2,747
Shoes, J. & M. Strasburger. . . 29,748
Skirt protectors, H. Feder........ . 29,749
Soldering flux, Girasselli Chemical 29,766
LABELS
“Dr.Raub’s Egg White Soap,” C. F.Miller......... 6,548
ALPHABETICAL LIST OF INVENTIONS FOR
WHICH PATENTS WERE ISSUED ON THE
6rH DAY OF APRIL, 1897.
Adhesive, C. M. Higgins.............0evvinnnnnnna.. 580,174
Air compressor, wave power, William8 & Tuller 580,073
Alir separator for hydraulic systems, W. D. Wash-
ington. 580,169
Annealing box, J. Barrow ........ .. 579,946
Antiseptic compound Haknussou .. 580,213
Armnt,ure core, S. H. Sh .......................... 580,011
B'ﬁ See Punchmf a,f
B in pan, H. A. Tobelman........ccovvvivevnnnnns 580,337
%ee Tenpin ball.
Bath tub, J. C.LACY..evieiineariiiiiiiiieeeiaeneas 580,089
Battery cases, etc., c osition of matter for
manufacturing, W. Morison 580,139
Beacon, automatic, R. P. Melms 579,999
Bea.rlug, roller, A. M. Brown.. 580,121
Bearing, vehicie roller, A. W. 580,343
Bed, convertible chair, A. B. Kxuget 580,134
Bed, folding, 1. A. Dodge ......... .. 580,260
Bed foldlng. Hastings & Flagler.. .. 580,278
Bed, folding, Robinson & Dodge. .. 580,146
Bed" lounge, 8. W. Wilkins .. 580,300
Bee exit attachment for hives, J. Jardine, Sr..ll 579,983
Beer or ale manufacturmg apparatus, A. W,
Billings.. ..... .. «..580,104
Bicycle, J. A. Espltn]ller 580,040
Bicycle brake. A. N. Godf .. 580,271
Bicycle driving mechanism, F 'J.'Osmond. .. 580,291
Bicycle handle, K. Mortimer......... . 580,336
Bicycle luggage carrjer, P. Reinhart b&)gég
Bicycle support, G. E. Bierbach....... 580,
Bicycle tandem at.mchment., M. Jakob: 579,982
Blackboard hanger, rolling, G. K. Monroe. 580,32
Blind slatting machine, Parks & Nelson. 580,292
Boiler. See Steam boiler. Water tube boiler.

Boltmg or separating machine, Stubbs & Saund- 580,087
L3 T X
Bonus determining device, J. H. Drobisch........ 580,156
Book covers, machine for making, A. I. Jacobs... 580,111
Book, indexed, A. M. Steinhardt 580,234
Book protector and marker, F. W. Sears. .. 580,008
Boring and doweling mnchlne, W.W.G .. 580,273
Bottle, W. S Blackburn. .. 580,152
Bottle, R. E. Mandley .. 580,138
Bottte, W. C. Sherman 580,061
Bottle, P. B. Tingley. 580,2:38
Bottle, ink, R. E. Bell.. 580,120
Bottle, non-refillable, rn 580,264
Bottle, non-i reﬂllable, P. B. 'l‘mgley 580,239
Bottle washer, H. A. Rueter......... 580,00
Bowl or basin, set, W. H. Lloyd. . 580,136
Box cover, M. McRae 580,193

Brake. See Bicycle brake. Wagon brake.
Brake, J. Lees ... 579,901
Brick, chrome, N. McConnell .. 579,998
Brush hair, G. W. Glover.............. . 580,270
Brush holder. electric, T. J. Loughrldge 580,114
Brush, mucilage, E..C. Smith........... .. 580,013
Burla] casket, O. M. Allen . 579,944
Burner, E. Lindner...... .. 580,113
3u'.t0n, P. Kerr..... 579,989
Button attachment, colla 580,112
Button, separable, L Prm;.vle 580,001
Cable attachmg device, J. Stephens 580,165
Calipers, J. Bystrom................ 579,951
Camera, ‘roll holding, ¥. A. Brownell 579,949
Canopy top, C.Thomas............... .oo o 980,296
Car body bolster, H. C Williamson...... 580,202 to 580,
Car body bolster, railway, 'T. M. Gallagher........ 580,173
Car brgk%mechamsm,compensatmg device for,

rier.

S-St

..STEAM.. To Steam..
ENGINEERING B - ..Engineers,
(Loco., Stat'y. and Machinists, Electrical

‘Workers, Civil Engi-
neers, Draughtsmen,
Steam Fitters, Miners,
Carpenters, Plumbers.

Marine); Electriocity;
Mechanics; Mechanic- 5%
al and Architectural
Drawing; Plumbing;
Architecture; Mmmg,
Civil Engineering in

all Branches. %% ztaé;ugul]act you wisi
The International By f"ﬂ""—-‘ s
Correspondence Schobls B. 942 Secranton, Pz,

The New Family Gircle Lamp

Unexcelled for the famll circle or for
the use of students and professional men.
Many advantages over t e ordmm-y light.
The incandescent lamp is fastened in the
top of the shade, g0 that the full power of.
reflection i8 obtained. Shade is enameled
freen outside, with a white interior, and §

mounted on a silver cupid with a gilt
base. Any incandescent lamp can be ¥
used wn.h thls shade ¥~ Send for circu- g
Manufactured by the
PACIFIC ELECTRIC CO.. LaCrosse, Wis.

PERPETUAL DATER 9RC.
ALL yourleuaru bllls and papers 25
should bé DATED! Thia Dater adjusts to ANY
desired date INSTAI\TLY and will save you
time, money and trouble, 1tis Rapid, Legl-
ble and costs practically nothing : To
Presem, you our catalogue of 8000 apee-
lt‘llea;vllha upeclmenlBAR(xAl\ we will
send t! Isdnterponbpn d for c
8for 80c. ;$2.00 a dozen. ONLY25c.

an!snurlv: NUMBERER,

ors from 1 , 88me price.
YOU nacd both ! AGENTS WANTED,

I°BT- H. INOERSOLL & BROTHER.
ail Order Bargain House.
Dm:lo. 147, Gb Cortlandt Btyy X, Y, Citye

ELECTRO MOTOR. SIMPLE. HOW TO
make. ByG .M. Hopkins.—Description of a small electro
mot ar devis ed and constructed with & view to assisting
amateurs t0 make a motor wnich might be driven with
advdntage by a current derived from a dattery, and
which would have suticien: power to operate a foot
lathe or any macbine requiring not over one man nower.
With 11figures contnlned In SCIKNTIFIC AMUKICAN
SUPPLEMNT. . 641. t'vice 10 cents. To ve bad at
this omice and frnm all cewsdealers.

FREEDOM FROM FIRE

No fear of being burnt out in residence,
office, or factory as long as you use the

Stempel FIRE Extinguisher.

Unequaled for simplicity, certmnly, quickness
and power in action. 0[])3 and indorsed
by leading manufacturers. Best and mostdur-
able on the market, Illustraced catuloque Jree.

H. R. BENNE
1215 Filbert Street, PHILADE‘LPHIA. PA.

2 V3u USE GRINDSTONES?

[f 80, we can supply you. All sizes
mounted and vimmounnted. always
kept in stock. Remember, we make a
speciaityof selecting stones forall spe-
cial purposes. § Ask for catalogue.

The CLEVELAND STONE CO.
2d Floor. Wilshire. Cleveland. 0.

PORTABLE SINGLE RAIL SURFACE

Railway. —Details of construction and descriptinn of
ralling stock of & new system of portable railway which
inay be laid upon ground that hus received no apecial
preparation for its reception. With 19 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1014, Price 10 cents. To be had at this office and from
all newsdealers.

s

Headquarters for
DUMPINGC

Horse (arTs.

. Wide and narrow tires.

Low rates of freight from
our works—T'atamy, Pa.—
to all points.

HOBSON & CO.
No. 4 Stone St., New York.

VOLNEY W, MASON & CO.,

FrictionPulleys,Clutches & Elevaters
PROVIDENCE R. L

BUﬁﬁIE G

Phetons,

98 rlnnggmu,

l!nnm and Saddles ghipped C. D.
anywhere to anyone thh
privilege to examine at low-
estwholesnle prices, Guar.
anteed as represented or
money refunded. Send for
illustrated catalogand testi-
monials Free. Adgr (in full)

CASH BUYERS® UNION, 158 W. Yun Raren 8t., B-131,CHICAGO

THE COPYING PAD.-HOW TO MAKE

and how to use; with an engraving. Practical directions
how to regare the gelatine pad, and also the aniline ink
by whic e copies are made, how to apply the written
letter to the pad, how to take off cogles of the letter.
Contained in SCIENTIFIC AMERICAN UPPLEMENT, No.
43N, Price 10 cents, For sale at this office and by all
newsdealers in all parts of the cnuntry

2 Drying Machines

for Grain, Sand, Clays, Fertilizers, Phos-
hates, Green Coﬂee. Wet Feeds, Halt,
> Jugar, ‘Chemicals, ete.” 15 Years in opera-
AORYARY Send for 6¢h illustrated catalogue.
Cmevary. ) N, K. WORRREL I., Haunibal, Mo.

BAND FASTENERS 7 fires

FOR TANKS
A. P. Dickey Mra. Co., RACINE, Wis.
iWOODEN TANKS.
For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W, K. CALDWELL CO..
217 E. Main Street, Louisville. Ky.

THE AGE OF THE EARTH.—AN IN-
teresting paper by John Perry, in which the author dis-
cussesthe subject very generally, with a view to cleur-
ingawaythe misapprehensions that existamong modern
ezeologists and palseontologists, who are no longer uni-
formitarians, and physmsts who are represented by
Lord Kelvin. Contained in SCIENTIFIC AMERICAN St -
PLEMENT, No. 1( Price 10 cents. 710 be had at
this omce and lrum dll uewsde‘uers.

TELECTRIC HOSE x

F YOou ARE WILLINS, paY A FAIR PRICE

fOR HOSE THAT IS WURTH A DOLLAR PER FOOT WHEN
COMPARED WITH ANY OTHER, SEND FOR SAMPLE.

PERFECTION LAWN SPRINHLER

BY MAIL $1% -AS GO0OD AS THE BEST.

KING & KNIGHT

31 WENDELL ST. BOSTOMN. MASS.




Scientific

gmztmu.

IMURRAY

Our New Catalogue for 1897 contains
260 pages of bargains.

PRICE

$2985/

Single Buggy

Y TOP BUGLY
LIS Harness $3.90; Double Buggy Harness $12.75; Road Wagons RulThNa) BUG

$19.95; Top Buggles $29.85; Road Carts §8. 90 Phaetons,
Surreys, Spring Wagons, Delivery Wagons, Milk Wagons Farm
w::gons & everything on wheels at prices never before heard of.

If interested, send 8c.(stamps), postage for

WE SELL DIRECT TO THE GONS

& WILBER HMURRAY WTF6.CO.
CINCINNATI, OHIO. U.S.A

PRICE

MURRAY PHAETON

260~paqe catalogue No, 2.
PRICE

i3
- MUR’R'AY HARlGF.Sﬁ

ACETYLENE APPARATUS —ACETY-

lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with fuli illustrations, the most
recent, simple, or home made and commercial apparatus
for generating acetviene on the large and small scale.
T'he gas as made for and used by the microscopist and
student; its use in the magic lantern. The new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1037.
Price 10 cents. 1o be had at office.

CROOKES’ TUBES

PRICE, $2.50 EACH.

One hundred experimental Tubes suitable for small
coils and static machines. Tubes sold as experimental
only. Tubes exhausted to suit purchaser. X-Ray Supplies

SWETT & LEWIS C0. & AR5 %Co.

11 BROMFIELD ST., BOSTON, MASS,

Draught Perfect. New—because radically unlike any
other. Great—because the same_ drawhead allows a
flexible, rigid, direct-slack, long-link and short-link
coupling, and will couple automatically with all of them.
It can therefore be used in nearly all kinds of lifting,
holding, and drawing, and specially adapted to the use
of Tro ley Cars, Traction Engines, and Field Artillery.

A full-size working model, with attachments, will be
on exhibition the third Wednesda of each month at
No licott Square, Buffalo,

American, Canadian, Britisl: French, and Belgian
patents on royalty or outright.

‘1'his invention is bound to fill a niche in meehanics.
and the most conservative manufacturer, capitalist, or
expert should see the model. Address

D. J. SINCLAIR,
CALEDONIA, Livingston Co., N.Y,, U. S.A,

Electric Solder Pot

Connects to any lamp socket and uses
but little current. Two sizes—to melt
= 4 or 10 pounds of soider or simi-
% lar metal. Sendfor catalogue.
AMERICAN ELECTRIC
HEATING CORPORATION,
General Office, Monadnock Block,

39 Cortlandt St

¥ Agents Wanted.
= Our Bicycle Electric Light is the
s best thing that ever happened.

New York. Boston, Mass. hicago.
-t
# WE UNDERSELL ALL!
I Bicycle Electric Lights, . . $4.00
s Necktie Electric Lights, . . 1.50
a Edison Electric Motors, . . 100
4 $8 Medical Batteries, . , . 3.9%
k1 $100 Blcycles best made, . . 39.00
£, Electric Bells, inest, . . . .30
3 Dry Batteries, best, . . . . .28
H
H
b

And two cents is the cost per

§F Catalogue 2 cts.
OHIO ELECTRIC WORKS, Cleveland, Ohio.

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating of open circuit batteries, historical dry
battenes, modern dry batteries, Hellesen’s battery,
Bryan’s battery. Koller’s battery, and the efficiency of
dry cells. With 3 1llustrations.” Contained in_SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1001,
cden{s To be had at this office and from all news-
ealers.

SELLS AT SIGHT!

The New Patent Combl-
nation Cooking and Pre-
serving Kettle,Food Cook-
er, Steamer and Cullender
in which all kinds of food
can be cooked, steamed,
and strained. Nob umlnn
orwasting of foodorscald-
ing of hands. Made of the
beststeel and enamel pro-
curable, aud warranted in
every resp
AG \'l‘s WANTLD.

Sam lefree amd territ ry

Wri
A, W. OBERMANN, 24 Boud St New York.

Charles E, Schmunk, Giassurgical Engineer. Fxpert
G};lmou given on anythmg appertaining to Glass or

ass Ware. 20 years’ practical! experience, Drawinge
made for Machinery for Glass Ware. 237 First Ave.,
Pittsbuarg, Pa. Expressege must be preps.ld on models
and samples. Designer of Glass Ware.

THE SIMPLON TUNNEL.—DESCRIP-

tion of the project tor a tunnel through the Pennine
Alps under Monte Leone, which. when completed, will
be the longest in the world. Nature of therock tobe
traversed, proposed system of construction, ventilation
and coollmz.hy ienic arrangements, outside erections.
Full details, with 11 illustrations. Contained in 8CIEN-
TIFIC AMERICAN SUPPLEMENT. Nos, 998, 999, and
1000. Price 10 cents each. To be had at this office
and from all newsdealers.

. DIAMOND
- (@) STUDDED CASE!
S Solid 14k Gold Plated Case orna-
» mented with 3 Parisian Diamonds,

im. Pearls and Rubies, with
American movement. Jeweled

with privilege of examin-

ation. Do not take from

the express office if you

think this watch is not

equal in 1\"[ppem-a.m:-etmls&)

watch. ention your near=

est express office and size

watch wanted les’ or

Gent’s. Only stock so

order quick. Agents and sales.
n coin big money. Address

EAGLE WATOH 00 .58 Broadway, New York.

THE CARBIDES AND ACETYLENE

Commercially Considered.—By T. L. Willson and J. J.
Suckert, Ph.D. A consideration of the carbides and
acetylene from a commercial point of view, preceded by
a brief history of these compounds, the, methods of
their formation,and their chemical and physical prop-
erties. With 10illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 1015 and 1016. Price
10 cents each. To be hadat this office and from all
newsdealers.

FOR MARKING TOOLS
NAME STAMPS 10¢ PER LETT

HWAAB STAMPiSEA
MILWAUKEE Wi s

[
SEND FOR CIRCULAR

| [Perfect Pewspaper File.

Subscribers to the SCIENTIFIC AMERICAN and SCIEN-
TIFIC AMERICAN SUPPLEMENT, who wish to preserve
their papers for binding, may obtain the Koch Patent
File at the office of this paper. Heavy board sides, in-
scription “ Scientific American ” and * Scientific Ameri-
can Supplement” in gilt. Price $1.50, by mail, or $1.25
at this office. Address

MUNN & CO., 361 Broaoway, New York

"

GROW STRONGER
in BODY and BRAIN.

Tone u
Physic:
and Men-

FLEER’S taiSystem
QGURU-KOLA GUM,

for Brain Workers, gives Endurance,
8teady Nerve, Good Digestion. Cre-
Aak your Dealer fofr t. or
imsll, 25 C
Frank H. Fleer Co., 106 chestnut st., Phlladelphla.

THE TIN PLATE INDUSTRY IN THE

Onited States.—An interesting paper. showing the ex-
traordinary development of the tin plate industry in
this country,and the serious competition into which it
is now entermg with the British industry. With 18 illus-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 101¢ 0, 1021, 1022 and 10-'.}
Price 10 cents each, or 50 cents tor the series. To be hud
at this office and from all newsdealers.

80 YEARS®
EXPERIENGCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and deseription may
quickly ascertain, free, whether an invention ia
probably patentable. Communications strictly
confidential. Oldest agency for securlug patents
in America. We have a Washington office.

Patents taken through Munn & Co. receive
s#pecial notice in the

SCIENTIFIC AMERICAN,

beautifully illustrated, largest clrculution of
an sclent file gourns.l , weekly terms $3.00 a year;
ix months. Specimen copies and D

oax ON PATENTS sent free. Address

MUNN & CO.
361 Brondway. New &ork.

ELS EXPERK{E&\JTAL WORK
T Gy
' I] RS %A' FREE o5 ES
/3)
b GEA UNION MODELWORKS CHICAGO

FREE STOP-OVER
AT WASHINGTON

On all through tickets between the east,
west, north and south, reading via Balti-
more & Ohio Railroad, a stop-over at Wash-
ington can be secured, without extra charge
for railroad fare. by depositing the ticket,
upon arrival at Washington, with the B. &

1 O. station ticket agent at that point. Wash-

ington is always attractive to visitors, and
particularly so while Congress is in session.
This arrangement for stop-over privilege
will doubtless be appreciated by the public,
and will bring to the National Capital many
travelers to view its superb public buildings,
monuments, museums and thoroughfares.

@ETED
Ny HATCHER

L 2]

wiLL Do IT
HANDSOME
ILLUSTRATED
(ATALOGUE

513 OB10 ST+ QUINCY ILL-

GLOSSY or MATT,

and three sample prints.

Paris, France, 8 Rue Martel.

Developed and toned as fast as the printing frames can be
beautiful than can be produced on am{
for hot or damp climates. 50 cents in stamps brings two sam

the best and most uniform in the market.
Rembrandt, a Matt Printing-out Paper.

A Revolution in Pho-

A pE tographic Printing.

‘When exposed to the same light, prints
500 times quicker thau albnmen. . .
No dull or rainy weather to interfere with your work.
No_dark rooms nor complicated manipulation.
led. A choice of tones more
other paper. Permanent prints. The greatest paper
le duzen cab’s, developer

Nepern Platinoid, Enameled and Papers are
Neg) imolubl,e felatine gnper

PERA cuznilcm. 450 Sole Manu
Chicago, Ill., 21 Quincy St. RK, N. Y.

Grate bar, holiow bias
Grate front, W. E. Jordan
Guns, safety gas vent for bolt P.Mauser.
Hammock chair, J. WORBIer....... .c....urzeerssses
Hanger. See Blackboard hanger Clotkes line
hanger. Harness hanger.
Hanger, J. McEwen
Harness hanger, E. P Smith...
Harvester, potato, J. Fleming....... .
ht pin retainer, w. Vandenburgh.. 580,299
of resilient rods or strands, machine for
forming, Wilson & W ebber.
Hinge, blind or shutter, O. D. Hunte:
Hoe cutter attachment, J. Timmins.
Holdback socket, adjustable, T. Man|
Holder, E. M. Staples.
Hook. See Tug hook.
Hook and eye, F. H. Gorrell
Hose nozzle, Nielsen & Krau
Hose nozzle, injecting, Holmber
Hot air cabmet, co spslble tf

& Losgnﬂ....::
elescopic, W. H.

Pei
Hydraulle lift, M. C. Bullock.
Hydrocarbon burner, G. Clair.. .
fmter or gas lighter, W. Tra bue.

usion device, changeable co]or, H. D. Williams

Impaet motor, H. D, i
Incandescent light burner, F Fritz. .
Indicator, See Valve indicator.
Ink, etc., holder for, P. Lindemeyer, Jr
Iron. See Flat iron.

Iron polisher and support, W. R Feam
Ironing board, Sutton & Palmer...
Jar grap le Ipreserve,

Joint. il joint. Rallway rail join
Keyboard attachment H. W. Shonnard .
Keyed instruments, touch regulator for, R. F

HOrNUNDE.....ooiieeviiinnsiascarseseeannns

Knitting machine, stra Jght. J.F.

Lamp, electric arc, W

.antern, D. W. Corbet
he, E. L. Scribner.......
e, automatic turning, F. E. & F. 0. Wells..
he feed mechanism, engine, E. H. Fish
Laths, machine for making metal, D. B. Hiiton.. 580,087
Leather worklrtg machlne drum, I. Vaughn. 5

Letter box. C. Cochar.............
License plate, R. G Sommerfeld
Lifter. e Plate lifter.

Lock. See Sash lock Seal lock.
socomotive, G.C. Pyle..

Loom, A. R. Patten
Loom harness motion, J. Eccles. ..
Looms, devlce for supporting reeds in upright, A.

B T N
Martin nle or pulling horses, C. H. Deming..
Mat. See Sheet metal mat.

Match making machine, L. H. Montross..
Matrices, making, Pickup & Moore
Metal sring machine, reciprocating, A. Gordon
Metal pollsh E. G. Rust.
Metal sheets for
wise coating
Davies & Thom:
Metal, unitlmf]or we] di
Metals from their ores, apparatus for se

urposé'r;i'éh'IVzihl'zli{é'6i-'6't'1;'éi-l
hem apparatus for preparing,

al

See Crushing mill. Stamping mill.
J, W. Von Pittler

Mlll
ldllllng machln

Mineral water, artlﬂcls J. K. Anderson.. 5&] 332
Miner’s combination tool, A. Strum....... 580,235

ining dredging, ap&arntus P.J. Glldea.. 580,269
Moulder’s flask, R. Barnett 205

Mop wringer, A. M. Burnhamn,
Motor. See Impaet motor.
Motor, A. Wilson
Mule, self actin, Cieg
Music electrically art of snd a
erating and di stnbutlng,
Music holder, W. C. Leiber.
Mu%lcal keyboard lnstrument attachment, G. P
Nail machine, wire, W. J. Hutchms
Needle, tngglng, E. P.Hummel..
Net canopy, mosquito, C. C. Lee .
Nlpe'l'es(;r or wheel spokes, machlne for making,

aratus for geu-
ahill

L3
Nozzle, sprinkling and spraying, P. M. Chiid..
Nut lock, H. J. Buell.

Nut lock, F. L. Shunk
Nut lock, R. S. Win fie
Nut, split bolt, K. Schoup

Odometer and chronometer, combined, D. Ha:

Ore concentrator, G. E. Woodbury .
Ore dressing and gold separating apparatus, dry,

Organ action, pneumatic, F. W. Hedgeland....... §
0Ozon emmufacturlng apparatus, C. annold

Pail, E. Ettenheim

:'alnting machine, can.W S. Cralg

Pan. See Baking pan.

Paper box moklngmuchiner‘z G. H. Hilgartner..

Paper hanger’s tool, H

E’s.ttem plate, F. E. "Housh......

Penholder, paper,C. W. Wa, rren

Photographic plate holder, M. A

Photographlc vignetter, B. B. Donahoe.

Pie crust support, R. H. Rowland.

Pin. See Garment pin. Safety %n.

Pipe, attaching ferrules tolead, F. E. Cudell...... 579,962

Pipe cleani ng af‘pa.ratus. H. E. Bailey...... . 580,303

Pipe couplin, Jordan..... 579,986

’ipecoupllng, G. I. Rockwood.. . 580,058

Pipesystem for houses, water, B.W.Giles. . . 580,184

Pipes, movable joint for water. H. H. Gorter . 580,084

’lanlnfmachlne W.W. Doolittle.......... 580,039

3lute lifter and turner, W. G. Blair. 580,033
Plow, 8. G. Sevier (reissue) 11,595

Pneumaticseparator, G. &A Raymond 580,145

Printing press feed gage. C. S. Russell.. . 580,005

Printing press inkin mechanism , J. Mc lu 580,326

Projectile or shell for ordnance, hollow, R. Low 580,285

Pruning implement, G. G. Lang.........cccceevueee. 580,321

Puller. See Stump pulter.

Pump, steam, T. J. 580,161

Pumping engine, C. L. . 580,194

Punching bag, H. B. Frazier....... . 580,157

’ush button, electric, R. L. Moore.. . 580,092
Puzzle, W. M. Williams. ........... . 580,072

Puzzle money box, O. Lund . 580,137

Rail joint, R. P. William . 580,071

Railway ¢onduit system, electric, A. 0. Baben-

di 580,246
Railway crossing gate, M. Sober.. . 580,063
Railway crossing signal, I, 8. BrOWn............... 580,105
Railway rail joint and rail fastenin organ &

‘Womeldorf... . 980,3
Railway switch, . 579,959
Railway switch lever, G. J. M nnest: . 580,240
Railway system, electric, W. Iﬁbmson. . 580,057
Railway tie, B. Bradley, 8r. (retfsue).. . 11,59
Razor strop, safety, A. 1.. Silberstein 580,231
Recorder. See Cash recorder..

Reel. See Fishing reel.
Reel carrier,J. W. Keller........,c.cccceveiiiinna..
leversm7 mechanism, F ¥. Gowen . 580
Rock drill, T. Symonds...... . b
{ope coup]ln T. I.. Marvel .
Rubbing machine, J. W. Penciile. . 580
Rudder, boat, L. M. Thomas . 580,2
Ruling devlce, R. C. Cawl.. . 580,
Safety pin, A. G. Ho;lsradt . 580,31
ash fastener, R. B. Huguni . 519,980
ash fastener, J. McQuillan. 580,093
3ash lock, H. Russell...... . 580,330
Saw adjustlng device, W 580,130
Saw fller, A. P. Moses...... . 580,055
Saw for marble slabs, gang, J. J. Dimond. ... .. .. 580,259

g,

Sawlnlé mBaterlsls, automatic feeding machine for,
G.

Scalding tank elevator

Scale, weighing, E. N.

Scarf holder, garment supporter, ete.,

Screen. See Window screen.
eal lock, H. A. Harrington

Sealing cap for cans, etc., G. J. Record... . 580,
--epargtor See Air separator Pneumatic sepa-
rator.
Sewerfgas tra 3 F. E. Cudell.. . . 579,963
ewing 100 pec fabncs, mlwhlne for, S 580,313
ewing Staples. .

a

ewing machine roller bearing, W

8
combined. H ﬁ.

haft support and anti-rattler, .

Wis ... 580,028
Sbarpener, disk, H. H. Vernon 580,168
Sheet metal cans, manufucture of 0. 8. Fellows 579,969
Sheet metal mat, 8. T. William: ,201
Show case, A. A. Chittenden.. ;
Sifter, ash, Morse & Shattuck. . 289

Signal. See Railway crosslnisl nal

Singletree or doubletree, A

Skins or hides, removing lime from and swelllng
all kinds of, W. Dieterle

Skirt lifter, M. 'R. Lucas. .

Slate or blackboard cleaner,

(Continued on page 255)
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STUDY  HOME

BY OUR EFFICIENT CORRESPONDENCE METHOD,

ELECTRICITY, MEGHANIGAlq

DRAWING MEGHANIGS 2-page
STEAM ENGINEERING, o

INSTITUTE FOR HOME STUDY OF ENGINEERING,
46-47 Blackstone Building, CLEVELAND, OHIO

D EFIANCE MACHINE WORKS

FIANCE . OHIO.U.5.A.
‘—_.‘ BUILDERS OF

CHUB, SPOKE;-
WHEEL,BENDING,

WAGON,CARRIAGE
™~ AND HOOP — ‘
MACHINERY.

SEND FOR CATALOGUE

ACETYLENE GAS AND CARBIDE OF

Calcium.—AIll about the new illuminant, it8 qualities,.
chemistry, pressure of liquefaction, ite probable future,
experiments pertormed with it. A most valuable series
of articles, giving 1n complete form the particuiars of
this subject. Apparatus for making the gas. Contained
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998,

, 1014, 1015, 1016, 10:2:2.
8, 'l‘he most recent apparatus of sim-
ple and more elaborate type described and illustrated
in special acetylene Supplement No. 1057, Price 10
cents ench. To be had at this office and from all news-

BRASS BAND

Instruments, Drums, Uniforms, Equip-
ments for Bands and Drum Corps. Low-
est prices ever quoted. Fme Catalog, 400
Illustrations, mailed free; it gives Band
Music & Instructions for Amateur Bands.

LYON & HEALY. 33-35 Adams Bt.. Ch.cago.
TEA AND ITS EFFECTS—BY JAMES

Wood., M.D. An interesting paper discussing the reli-
tive position of theine among other stimulants and the
physiological actions that it is capable of exertinu.
Analysis of the tea leaf, Analysis of symptoms in
tneinism. Effectsof tea on the nervous system. (om-
parative actions of theine and caffeine. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT. No.1011. I’rice
110 (ients. To be hud at this office and from all news-
ealers.

PATCNT SPOME DRIVER

Enflish Patent Rights of useful articles wanted. Send
full particulars to M. D. Flattery, Danville, Ky.

8 AI.E or on royalty, my patent Bootjack,
broad claims without competition in

its line. U. H. Ulferts, 1417 Trem. St., Galveston, Texas
1] Thoroughly tgught by re-

Shorthal'ld hy Mall porters, (,gtal?zaue and first

lesson Free. Potts Shorthand College, Williamsport, Pa.

w E M A K Metal Special ties on order. Correspond-
ence solicited. Estimates furnished on
contract work. Adr. Metal Workers, P. O. Box 2795, N.Y.

I ANTERNS WANTED S50 £28, 148
OR EXCNANGE,
ARBACH & CO. 809 Filbert St.l’lul&h.
MACHINES, Corliss Englnes. Brpwm'n.
and Bottlers’ NMachinery, THE VILTER
MFra. Co., 899 Clinton Street, Milwaukee, Wis.
s 50 o o ‘W e offer cash for simple ideas, patented
ornot. Send 10 cents to cover postage

und expense, and we will send plan and particulars.
.H. FRANKLIN MFG. C0O., Syracuse, N. Y,

WATER WHEELS.

. SEND FOR PAMPHLET.
; JAMES LEFFEL &

Springfield, Ohle, U. S A.

FnR SALE THE McGHEE PATENT GOLD

lecns-s for the Republic of Mex-

ico. The most valuable patent of the age. Address:

G. W. McGhee, 5% Spalding Avenue, Chieago, Illinois.

YPE WHEELS. MODELI S EXPERIMENTAL WORK. BMALL MACHI
MJVELTlE& & ETC. NEW STENCIL WORKS 100 NASSAU 8T N'

EXPERIMENTAL MACHINE & MODEL

Work. First-class equipment. Secrecy guaranteed.
H. ROBINSON & CO., 616 Southern Boulevard N.Y.City

THE CHICAGO DRAINAGE CANAL.—
Description of a great engineering work undertaken to
l‘wvevenl: the contamination of the city’s water supply.

ith 6lllustrntmns. bontalned in SCIENTIFIC AMERI-
CAN SUPPLEMENT. N 017. Price 10 cents. 1'0 be
had at this office and from all newsdealers.

WILLSON CARBIDE WORK

New Yor
pacmes Patentees and man

Office 20 Maiden Lane, New York.

YOoU

coin or stamps.
S, I. MATCH CAs

Calcium car-
bide. Samples
including iron case
acturers for export.

want one. Everybody wants one
of those self-lighti: atch Safes
for ordinary matches. All the
Notmng like it. 25 cents
Agents wanted

CO., DETROIT, MICH.

For a sugar cane estate in the

Malay Peninsula, a sub-manager

with experlence both in fleld

ctory work. Agreement

for 3 years. Salary commenclug at Mexican $150 per
month with free quarters. pgl by letter to Middie-
ton & Smith, 9 and 97 Front 8t., New York, U. 8. A.

ARBORUNDU

- hl
g=

ROTARY_ENGINES.

The various efforts that have been made by invent-
ors during several generations to overcome the de-
fects of this form of motor will be discussed in a
series of articles now being published in the

Scientific American Supplement,

beginning with the issue of April 3d, and extending
over a period of three weeks. These articles give
the history and development of the Rotary Engine
from the year 1588 to the present day. The engrav-
ings which accompany the article have been pre-
pared from works on the subject of Rotary En-
gines and from patent drawings of recent inven-
tions, many of them showing devices of the greatest
{ingenuity and interest. Copies 10 cents each.

MUNN & CO., Publishers,
361 Broadway, New York City.

S8UPPLEMENT, $5.00 a year.
Combined rates, with
SCIENTIFIC AMERICAN $4.
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SEND FOR MANDSOME ILUSTRATED CATALOGUE.

Sterling Cycle Works

274 -278 Wabash Av., Chicago.
AGENCIES 1IN ALl THE PRINCIPAL c/7/£$

Slicing mn,chlne.frult B H Shelley.
Snow plow, G. W. Ru

Soap vase, R. E. Ca.se
Soda water pump, C. F. Lauderdale..
Soldering pan or table, H. T. Fellows
Speed in transmission of power, apparatus for

i

Splkeri ...............

Spinnmgs ind le lubricating device,

Spool head fastening, M. T1illotson

Stairway and fire escape, adjustable, G. H. Dyer..

Stam mt mill and pulverlzer, ore, Wolfe &
ea

Stave backing and .
Dunbar.... ........... .. 580,261
Steam boiler, J. Pierpolnt. . 580,219
Steam boiler, H. See.. .. 580,060
Steam boiler, A. Seigle 580,009
team engine, M C. Bullock .. 580,153
Steam generator, O. D. Orvis.. .. 580,348
Steam superheater, J. Grubinski.. .. 580,129
Steel, manufacture of, A. E. Hunt. . . 580,131
Steel, ete., manufacturing, C. H. Foote. . .. 580,334
Stereopticon, A. Merkt.. 580,178
Stereoscope, R. R. Whitmg 580,024
>terlllzmg %fparatus, W 580,081
Stirrup, J Stephens. 580,085
Stop mo tlon, mmoms.tlc, 580,116
tove, R. M. Smith........ 580,233
tove, gas, Tracy & Mitchell.. .. 550,096
tove, heating, R. P. McKay. .. 580,215
trainer, C. M. Chapman...... 579,956
treet sweeper, H. Glanzer ,128

Stuffing boxes, apparatus for sealmg, lu bricating,
and cooling, Heim & Nottberg ,049
Stump puller, J. W. Hannegan....... ,043
Subaqueous pipe tunnel l<‘ Sanford ,226
Suppository machine, C. L ‘Trusler ,021

Te! efhone call bells, attachm ent for operatmg,
Libbey ,335

Telephone circuit, J. 8. Stone
Tellurian, J. & G

Tenpin ball, Boemermann &
Tie. See Ral]way tie.

Tire and rim for wheels, pneumatlc, C. K. Welch.
Tire, pneumatic, C. K. Welch

&
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THE BICYCLE: ITS INFLUENCE IN

Health and Disease.—By G. M. Ilammond. M.D. A ral-
uaple and interesting paper in which the subject is ex-
haustively treated tfrom the following standpoints: 1.
The use of the cycle by persons in health. 2. T'he use of
the cycle by persons diseased. Cont:uined in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 10G:2. Price 10 cents.
To be had at this ofice and from all newsdealers.

Graceful—

Waverley Bicycles are pleas-
ing to the eye. Their mech-
anism is perfect. What more
could be wanted than the
famous’96 Wavetley greatly
improved at such a price?

Better than them all is the 1897
WAVERLEY—with absolutely true
bearings—built on a new principle
—which sells at the fixed price of

Send for a Catalogue.

Indiana Bicycle Co. = = Indianapolis, Ind.

“BROOKS”

SPRING SEAT PosT
The Original. The Best. Thousands in
use. Takes away all jolt and jar. Fits
any wheel. Can use any saddle. If your
dealer don’t have it, will be sent on triel,
. 0. D. — satisfaction guaranteed. Insist
on having a “Brooks” upon your new wheel.

BROOKS SPRING SEAT POST CO. [4

)
1540 Marquette Building, - - - - Chleago. [4

e

Most Popular.

More Crescent Bicycles
made and sold than any
other kind—56,000 Crescents
sold in 1895, 70,000 in 1896.
Crescent popularity grows
steadily.

The reason is plain: we
sell at fair, fixed prices the
bestand handsomestbicycles
itis possible to produce. The
same quality to all, the same
prices to all.

WESTERN WHEEL WORKS
CHICAGO—NEW YORK

Catalogue free. Agents everywhere.

Tire valve cap, G. H. F. Schmder 006
Tire, vehicle, G. H Mack: ay 345
Tire, wheel, D. Crowther ,2565
Tool, combination, R. Campbell 579,952
Tool post, portable, T. Dowman...... . 579,965
Torpedo mechanism, J. Chalmers, Jr.. .. 580,304
’l‘oy garden lamp, F. Fallows....... . 879,968
1 brobang, D. E Bentzel. . 579,947
'l‘ruck. car, J. C. Wands. .. 580,241
Trunk, P H Smith.. .. 580,198
Truss, E. A. Gierasch. .. 580,042
Tub. 'See Bath tub,
Tubular drill for submarine work, T. Symonds.... 580,351
Tug hook, hame, W. elabert................ .. 580,212
Twisting or winding machine, yarn, W. Clark..... 580,181
Type finishing machine, G. S Eaton........ .. 580,125
T'ypewriting machine, F. W. Hillard. .. 580,281
Typewriting machine, A. H. Huth... 580,
Typewriting machine, C. C. W. Peck. ... 580,117
Typewriting machine, H. W.Souder. . 580,014
Umbrella, W. Ladewig 580,15
Umbrellas, etc., tip and ferrule for, L. & H.

Clarke .. 580,306
Urinal, F. C. Rees. ,d
Valve, P. J. Cabill.... 580,208
Valve, G. H. F. Schrad 580,118
Valve, check, J. Stone.... 580,294
Valve indicator, J. T. Chr; 580,252
Valve mechanism, J. A. Heal 580,279

ehicle, child’s, J. Fenton 579,970
Vehicle traction device, D. M. B. H. Cochrane 580,254
Vehicle wheel, A. Palm.........cceeeveveennns .. 580,216
Vehicle wheel, rubber tlred J. F. Seiberling. .. 580,164
Velocipede, Schweers .. 580,007
Vessel, C. T. Wentz........... .. 580,023
Vetermary ﬁle holder, S B. Dunn.. ... 579,966
Voting J. McT: ny 580,140, 580,141

Wagon brake, O. T. Baker
‘Washer. See Bottle washer.
Washing machine, J. W. Stallings
Watchcase pendant, F. Mink...
‘Watch plate, D. Hnrrmgton
Water closets, combined flu

for, P. J. Brogan......
‘Water motor governor,
Water tube boiler, E. Reynolds...... .-
Water tube boiler, J. E. Schlieper. .
‘Water tube boiler, E. R. Stettinius.................. 580,200
Wick for burning hydrocarbon oils, incombusti-

ble, J. B. Fenby . 580,
Windmill, ¥. Bagley.. .. 580,302
Window, J.H. Giesey... .. .. 580,127
Window screen, R. erbyshlre‘. ... 580,257
Wire stretcher, J. M. Marshall.. .. 580.091
Wire stretcher, J. E. Wheelock .. 580,242
Wrench, A.P. Wilise......... ., 580,027
Wringer. See Moglwrlnger
Yoke, neck, J. W. Harper................... .. 580,275

TRADE MARKS.

Alloys, metallic, Buffalo Brass Company...
‘Antiseptics, including food preservative pr
tions, Pacific Borax and Redwood’s Chemical

Bakmg pzms, certain named, W. H. Mullins.
Beer, J. G. Forstburg....................
Beer, lager, Dobler Brewing Company..
Beverages, carbonated, Liquid Carbonic Acid
Manufacturing Company .......................... 29,
Boilers and tanks containing steam or any liquid
under pressure, manholes and covers for, R.

Canned goods, flour, tobacco, cigars, liqu:
dned frult and farinaceous foods,

uors,soap,
eideman
COMPANY. . euttnnntitiiirineieereinnennesanns 29,798,

1T 782
Clothes ping, A. W. Dodge Clothes Pin Manufac- ’

turing COTIDANY . ...ccoviiieiieieerisennnene 29,806, 29,807
Clothes wringers, American Wringer Company.. 805

CocgaBbenn for drinking and cooking, powdered, S

S P
Electncal machinery
ances, British Insulated ere Company 29 811 29,812
Flour, Diastase Flour Company.........ccccceeeeee. 29, 787
Flour, wheat, Ballard & Ballard Company.
29,788 to 29,792
Flour, wheat, Meyer & Bulte.................. '29,793, 29,794
Food extmcts, malted dry, Horlick’s Food Com- 99195

Game boards, H. I.. Haskell . 29 715
Inks and carbon papers, duplicating, F. S. Web-

ster Compan 29,776
Medicated non-alcohollc beverages, Brunswick

Pharmacal Company. . 29,
Pop corn, J. B. Myers... . 29,786
Ribbons, velvet, J. Mag 29,780
Steam, oil and ammonia se tor: am e.

haust heads, Direct Sepamtor Company ........

29,804
Talcum powders, G. Mennen . 29,784
Velveteens, Mechanische Weberei zu Linden....". 29,781

DESIGNS.

Brush, paj rmolstenln , G. E. Mayger..

Buckle.po% € & ... 26,863
Cane fabric, H. B. Morris .26,874, 26,875
Carriage body, W. L. Pike. 26,872, 26,873
Oil can, pocket‘ F. 8. Chase. .. 26,8711
Prism light, O. H. Bas uln . 26,867
Prism light, W.S. MacHarg. .. ... . 26,868
Prism plate for wmdows. . 26,864
Prism tile, 0. H. B . 26,866
Prism tile, . C. Soper . 26,865
Pump smndard H. A. French.. 26,869
Windmill head base, 0.d. Zlegl . 26,870

A prmwd 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. In ordermg please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Special rates will be given where
alarge number of copies are desired at one time.

Canndian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
%omg list, provided they are simple, at a cost of $40 each.

f compllca‘ed the cost will be a little more. For foli
msfructlons address Munn & Co., 361 Broadway, New

York. Other fureign patents may also be obtained.

Sometimes You (Uonder

Y IQS whether it is profitable to handle a machine
that lists below $100. Look at the 97 “Patee,”
highest grade only, at $60; made of the finest ma-
terial throughout,
large balls; in fact, all up-to-date improvements, and
the handsomest finish on any machine. Absolutely

and liberally guaranteed.
I~ Write for Catalogue and Terms to Agents,
PEORIA RUBBER & MFG. CO., PEORIA, ILL.

with standard lines, narrow tread,

o n
HALF A CENTURY OF CYCLES.—AN
interesting history of the cycie from its origin up to me
present time. The tirst crank-driven bicycle. I'h
**bone-shaker” and its successors. The tricycle. 'l‘he
modern wheel. Cycle building a science. Points of im-
rovement. The pneumatic tire. A hand and foot cycie.
ith 9 illustrations. Contained in SCIFNTIFIC AMERI-
CAN SUPPLEMENT, No. 101:2. Price 10 cents. To be
bad at this office and from all newsdealers.

No.

| BULLS-
1EYE ..
$12.00.

For ax s Pictures,

As Simpl¢ ...
Pocket Kodak.

Loads in daylight with our light-proof

}" ilm_ ess.h Fitt:;ld thhf achromatic
ens, improve: utter set of three stops.
Handsome finish,

EASTMAN KODAK COMPANY,
Booklet Fyee. Rochester, N. Y.

Che=Park=Spring=Saddie

Unequaled for Easy Riding

With the Park spring, the

rider is relieved from in-

jurious jar, which is the

Ronly unpleasant feature
about cycling.

A TRIAL

o ipt of Drl Entirely New

n receipt o prce el

we_will ship to an}" Principle.

address, a saddle

suitable for your weight, with the prlwlege of returr.-

ing it after a week’s trial, if not_entirely satnsfactor

youto prepay express chnrges andupon recelpt of sad:

will at oe?ice ref&md moneyt i engrf% fgen ggﬁ ‘{?gar
agents in every town. en

partlcnlars. . Z. Kroh & Co., Toledo, Ohio.

ONLY PRACTICAL MAGAZINE CAMERA.
SUNART’S

“VENI, VDI VICI,”

SUNART MAGAZINE,
SUNART FOLDINGS

Send for Illustrated Cata-
logue—?2 cent stamp.

SUNART PHOTO CO., ROCHESTER, N. ¥,
THE WATERLOO AND CITY ELEC-

trical Underground Ruilway. Details ot construction of
a tunnel and railway to afford a means of rapid commu-
nication between Waterloo station and the City of Lon-
don. With 24 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. Nos. 1027 and 10:28. Price
10 cents each. To be had at this office and from all

newsdealers.

5% PORTABLE ELECTRIC PROPELLER
MORE. USEFUL ON WATER THANBICYCLE
ONLAND. REQUIRES mswuonsmzuem.

LEAVES HANDS FREE TO FiSH OR SHOOT.

Amfoxs cmAmcggoANYsmfF o

G, e
¢ ok STopCR

oy fs?m‘::"” 5"‘"‘:’56 L
R s, ALLEN.

| RUK ltsstr

Y =

II"W O QINTIMRAIMNHIR

W
JesOR g.(emEER- SW ' 1ng
Tron'”

No DageR
PossiBLE.

No Fing WS‘

NEw YoRK. V-

High grade Sporting,
9 Athletic, Ggmuastlc, and
Boating Supplies.
prices are from 15 to 2.)
per cent.lower than other
rella.ble dealers. E!‘ C'ataloque on application.
ND-HAND LAUNCHES ALWAYS ON HAND.
WM. WOOD, 15 West 1:25th St., New York.

MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. _Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 90S. Price 10 cents. To be had at this
office and from all newsdealers.

STEAM

ana oas ENGINE CASTINGS

both Stationary and Marine. Dynamo
and motor garts and complete Ma.chines.
Electrical Supplies, Telephones.

§#¥~ Send stamp for catalog.

MIANUS ELEC. CO., Mianus, Conn.

IMPERIAL BALL BEARING AXLE

A wrltten guarantee with each set of axles.

97 PATTERN

8,000 setsin use.
lndorsed by the leading
carriage builders.

Reduces friction 756 per
cert. One horse can do the work of two. Mechanicaily
perfect. Can be put on old or new woOrk.

§# Write for our Ilustrated Cutaloqme and Testimo
nials, which we send free on application. 1mperial Ball
Bearing Axle Dept., 184-190 Lake Street, Chicago, ll.

BALL BEARING AXLES AND RUB-

ber Tires.—A paper read before the Carriage Builders’
National Convention, Philadelphia. October, 1894, show-
ing the advantage to be derived from the use ot ball
bearings and pneumatic tires in road vehicles. Con-
tained n SCIENTIFIC AMERICAN SUPPLEMENT., No.
99:2. Price 10 cents. To be had at this office and from
all newsdealers.

ALCO VAPOR LAUNCH

Motor controlled from bow. Valve move-
ment, 12 to 1. 16 to 60 ft. Lnunnhes
'I‘wms Screws a speclnlty 1.2, 3.
5,7, 12, 14, and 20 H. P. No licensed
emzlneer or pilot
required. Speed
and safety guar-
anteed. No dan-
gerous Napbtha
or Gasoline used.
No disagreeable
vibration.
§F~ Send Ten Cents in Stamps for 1897 Catalogue.

Marine Vapor Engine Co., ft. Jersey Av., Jersey City, N.J.

Portable Striking Bag.

A Home Gympasium. Stand in corner when
not using, Ag ents Wanted. Send for
Ilustrated Catnlo

\wihorne & Sheble, eoo Clmtnnt St., Philads., Pae

THE MASK AND FALSE NOSE IN-

dustry.—Full details of the method of manufacturing
false noses and false faces in Paris. With 4 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No.
1008. Price 10 cents. 'I'0 be had at this oftice and from
all newsdealers.

DIXON’S 691
CYCLE CHAIN
GRAPHITE

JOS. DIXON CRUCIBLE

saves wear of chain, pre-
vents rust and increascs
ease, speed and comfort.
&% It will pay you to
send 10 cents for sample.

co., JERSEY CITY, N. ).

LOCK UP YOUR WHEEL'!

Keep your Bicycle safe from strang-

ers by usi lnﬁ‘

THE LI TLE GE
OMBIN ’l‘lON LOCK

12 comblnauons % oz. weight. Price

25 cents. Illustrated catalog of Bi-

cycle Sundries free to dealers only.

EO. W. g
18 N. Fourtn Sty "Philadeiphia, Pa.

Che Worden Kickory «
e « Frame {Uheel

A perfect cushion frame which destroys all vibration,
can be taken apart and reassembled, and in case of
fracture can be replaced by anyone.

A simple, strong, and rigid connection. No brazing.

The strongest and easiest riding wheel made.

A High Grade Bicycle inall its parts.

The Worden Hickory Frame Gycle Works,
Syracuse, N. Y., U.S. A.

T0 EARN MORE, LEARN MORE.

© 1897 SCIENTIFIC AMERICAN, INC.

Electrical, Mechanical, Steam and other Engineering Branches Taught by Mail.
«ssss THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, CLEVELAND OHIO.
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W dvertisements.

ORDINARY RATES.

Inside Page, ench insertion=--75 cents a line
Back Page. each insertion =---%1.00 a line

§#~For some classes of Advertisements, Special and
Higher rates ure required.

‘I'ne above are charges per agate line—about eight
words per line. 'This notice shows the width of the lne.
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment. as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

RIdQ - CI)Q - OIIW

3': <O>mAa3amIm3
Hclal P alob R el b

Strictly high gr de. Features—attractive,
tical nd subst nti I. Agencies offere
for unoccupied territory.

Crump~@€yclometer

10,000 Mile Recoraer.
Made Entirely of Brass.
Absolutely Accurate.

No Steel Springs to Break,
Cannot Jump the Figures.
Parts are Interlocked.
Registers Miles nd Tenths of Mile.
Correct in size to look well on wheel.

¥ ¥ ¥ YYYNY

rac-

‘The only Adjustable Clip made.
Can be djusted to any ngle of spoke.
& Send for our New Art Catalogue—free for the aski

T0 THOSE INTENDING BUILDING —

To insure a perfect and permanent finish on all natural interior woodwork the use of
the WHEELER PATENT WOOD FILLER is essential. It leaves the wood pores transparent.

AN OUTSIDE PAINT that outlasts lead and oil paints, is BREINIG’S LITHOGEN SILI-
CATE PAINT, especially adapted for buildings exposed to salt air.

Architects and owners, in their own interests, should see their specifications carried out in full;and examine bills
for the articles specified before accepting work as satisfactory.

References—Most of the leading architects throughout the U. S. Sole manufacturers of the above articles.

THE BRIDGEPORT WOOD FINISHING CO., New Trlilford, Conn.
New York, 240 Pearl Street. Chicago, 215 E. Lake Street. Boston, 85 Oliver Street.

Don't be Satistied
with “Good Enough’

These are chips from machine
steel—the kind of steel used by
most bicycle makers.

It is cheap to buy and easy to
work—the “good enough” kind.
Can be case-hardened only—that
is, a thin skin of hardness that
soon wears through,

These are chips from crucible
steel—the kind of steel that VIC-
TOR BICYCLES are made of.

Very expensive to buy and
very expensive to work—but
strong and safe. Hardened in oil
clear through, making one part
of the piece as hard as another.

The Waterbury Watch Co.

WATERBURY, CONN.

GSOLINE ENGINE

is used for almost every
purpose power is applied
to under the sun, and is
unequaled.

Full particulars by addressing

CHARTER GAS ENGINE CO.
Box 148, Sterling, Ill.

THE .
OHARTER

VOV VGV WGV GV GGV WGV IV IV

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns
Letters-Patent No. 463,569,
granted to Emile Berliner
November 17, 1891, for

a combined Telegraph and
Telephone, covering all
forms of Microphone
Transmitters or contact
Telephones.
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“VicTOR GRADE” means BEST.

Send for our catalog and learn all about it

OVERMAN WHEEL CO.

NEW YORK. BOSTON. CHICAGO. DETROIT.
DENVER. SAN FRANCISCO. PORTLAND, ORE.

Bicycles, Watcnes Guus, Buggies H :rpess, !
Sewing Machines Orgaas Pianos Saf en,Tool-
Scales of all varietiea \td 100v otherarticles
Lists free CHICAGOSCALE Co . Chicsgo 1li.

JESSQP.

WM JESSOP & SON

a PI‘iBB

of FIFTY CARBON STEEL
Because a Tube like this of our Is just as strong as a ‘T'ube like this of

CARBON

STEEL

STEEL

While WEIGHT FOR WEIGHT in a Bicycle our FIFTY CARBON Steel will last 80 long |
e

and TWENTY-FIVE CARBON Steel wil last only so long
NOTE THE FULL IMPORT OF THE PARALLEL LINES.

The comparigon which they graphically make indicates the result of the prolonged investiga- Rij
tions of the most practical experts of the world. i
That the tests in our own laboratory corroborate these results is merely 8o much toits credit: |}
that the same is true of actual trial on the ruud eqnall; proves the trial to have been made in
bicycles of correct design and constructinn THE FACT REMAINS.
T'he margin of safety is great! 3 increased by the use of this tube. Every bicycle manufacturer
should use it; every dealer should insist on having it ; every rider should demand it.

Send for Cotalogue. THE POPE TUBE CO., HARTFORD CONN.
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Don’t Be
Persuaded

into paying a high
price for a Swiss
watch. Waltham
Watches are the

most accurate made.
The “RIVERSIDE”

and “ROYAL”
movements
particularly recom-=
mended.

For sale by all retail jewelers.

ribune « Picycle

Tested and True.

The Ensiest Running Wheel in the World.
¥~ Send for Catalogue.
ERIE, PA.

THE BLACK MFG. CO.,

PRIESTMAN SAFETY OIL ENGINE

“A thoroughly successful commercial En-
gine using a Safe Oil.”—Franklin Institute

No Extra Insurance, No
Steam, No Gas. No Gasoline. [}
Reliable, Sate, Economical. {8
and Convenient. Chosen by "B
Nine Goverrments. Used for
nearly every purpose.
PRIESTMA & CD incor rp

30 Bourse Bldg. 2

'd,
PHIL AI)LI l’lll-\, PA.

W.JOHNS
ASBESTOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etec.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.

H. W. JOHNS MFG. CO., 87 Maiden Lane. N.Y.

13 M2 i, £0W. Court st Rome, .v. $100

é;.!'é
STEAMBOILER EXDLOSIONS %

.M ALLEN-PRESIDENT  'W-B-FRANKLIN  VICE PRESIDENT |4
.‘: B-PIERCE:SECRETARY _ F-B-ALLEN- »’Vlczhmm
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PRINTING INKS

'l‘he SCIENTIFIC AMERICAN i8 printed with CHAS.
NEU JOHNSON & CO.'S INK, Tenth and Lombard
Sts Philadelphia, and 47 Rose St., opp. Duane, New York






