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ADMIRAL COLOMB ON THE SPANISH WAR.

Admiral Colomb, who is the literary Mahan of the
British navy, has lately contributed a paper to the
Royal United Service Institution, entitled ‘‘The Les-
sons of the Spanish-American War.” The conclusions
of the admiral are quoted and discussed at conside-
rable length in a recent editorial in Engineering,
which is reprinted in the current issue of the SCIEN-
TIFIC AMERICAN SUPPLEMENT. We commend the
article to our readers as forming a compreheunsive ex-
pression of expert opinion on the part of the people
who more than any other have reason to be interested
in the technical results of the war.

The most important eriticism is that which calls in
qusestion the wisdom of the defensive policy which
largely characterized our naval campaign in the At-
lantic. Admiral Colomb considers that our proper
strategy was to send at once an adequate force to the
coast of Spain. * The seizure of Minorca as a base
would probably,” he says, ‘*have been an easy opera
tion : and in any case it would have been 1morally cer-
tain that if this action had been taken, nothing offen-
give on the other side of the Atlantic could have been
thought of by Spain.” In view of the pitiful unpre-
paredness and incompetence of the Spanish navy, Ad-
miral Colomb is undoubtedly correcr ; but no one knew
at the outbreak of the war that the Spanish ships
could not make half their trial speed or that Spanish
gunners could not hit anything. It is easy to be wise
after the event. The Spanish fleet on paper was too
formidable in strengtl and numbers for our fleet to be
able to seal it up in the home ports; and, by placing
the theater of the war on thisside of the Atlantic, we
placed upon the enemy all the onus of the coal supply-
question—a consideration, by the way, that primarily
led to Cervera’s premature undoing.

Admiral Colomb is the father of the naval policy
whose creed is that the best and most economical coast
defense is a fleet of ships blockading the enemy’s ports.
Hence we are not surprised that he condemns the *sort
of panic” which seized the people of the Atlantic coast
and led to all the inconvenience of closed harbors and
mined channels and waterways. While the panic was
certainly uncalied for, the wisdom of closing our har-
bors was undoubted ; for, even if we had blockaded
the Spanish coast, it was reasonable to suppose at the
time that our ships were too few to absolutely prevent
the escape of some of the faster cruisers, any one of
which might have wrought havoe in unprotected har-
bors. We know now that, even if some Spanish ships
had escaped, they would have been comnparatively
harmless ; but we did not know it then, and our con-
servative plan of campaign was justified by existing
circumstances.

Adiniral Colomb believes that ships are better than
batteries. Ships will be too much engaged in hunting
ships to take the time and run the risks involved in
entering harbors to bombard cities. Thus he says:
“ No naval officer with his hands free would, in war,
proceed into New York Harbor in order to damage
New York, even if he believed there were no batteries
and no mines to prevent him.” To this Engineering
makes the pertinent reply that we find an instance of
the effect of the possibility of bombardment in the
Manila campaign, when Admiral Dewey silenced the
batteries at Manila by a threat of bommbarding, not the
batteries, but the town, if his ships were molested.

Except in the case where a country has an enormous
navy in proportion to the length of its coastline and
the exposure of its seaboard cities, a certain amount
of coast defenses is not only advisable but imperative—
imperative if the navy is to be set free to do its legiti-

mate work of hunting down and destroying the enemy’s
ships.

s

THE GREAT CENTRAL RAILWAY OF ENGLAND.

The Great Central Railway of England is an im-
portant engineering work which has just been com-
pleted, the first train starting on March 9. An import-
ant collection of railway lines in the center of England
have now been combined and provided with a London
terminus. Since 1868 no new railway from the north
has entered into London, and in thirty years the

he is transferred to another school.
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growth and development of England, and even Lon-
don itself, would really seem to necessitate the ven-
ture. Theold Manchester, Sheffield and Lincolnshire
system from a provincial east and west line now takes
its place among the great north and south trunk sys-
tems, giving what, under existing conditions, would
appear to be the last important through route which
can be added to the railway facilities of the metropolis.
The Great Central system quietly extended itself
southward to meet the gradual northward progress
of the Metropolitan Company. When Annesley was
reached the directors boldly announced their intention
of securing access to London independent of the Great
Northern system, over which their southern traffic
h:d hitherto been sent. With the exception of some
heavy work at Nottingham, the extension to a june-
tion with the Metropolitan system - presented few en-
gineering difficulties. The new railway cowmes into
London by way of Willesden Green and St. John’s
Wood, and the terminal station, to be known as the
Marylebone Station, is just west of Regent’s Park,
and is located on the Marylebone Road. Thirty-seven
acres were required for the terminal. The passenger
station site has an area of nine acres, and is 1,000 feet
long and 435 feet wide. Of this, a section 180 feet in
width will, for the present, be occupied by three plat-
forms and five lines of tracks. No attempt has been
made to produce a particularly expensive station, but
it is in excellent taste, as it is purely an engineering
wark, and is not covered with sham architecture. The
large terminal hotel is, however, very handsome. Itis
probable that the London extension of the Great Cen-
tral Railway will cost altogether some $50,000.000. The
huge freight warehouse is 385 X 255 feet. The cars
are run into it on the ground level, and they can then
be lowered bodily by elevators into the basement, and
the upper floors are provided with cranes. Hydraulice
and electrical appliances are used throughout the yard
for the rapid moving of freight.
 w——— .
NEW YORK TRUANT SCHOOL.

In New York city, or, more properly speaking, that
portion of it termed the Borough of Manhattan, the
rules of the Board of Education regarding truancy are
strictly enforced, and education is truly compulsory.
Those who persist in playing truant are sent to the
Truant School, in East Twenty-first Street, where, for
two or more weeks, the boy is detained as a prisoner;
but he is a prisoner only in name, for, while it is true
the door is locked, there are no bars nor anything else
which suggests a reformatory. There are twenty-two
men and two women employed in the borough as tru-
ant or attendance officers. They investigate the cases
of truancy reported by the principals of the schools. and
visit the parents of the children and try to get the pa-
rents to co-operate in seeing that the pupils attend
school regularly. If this is unavailing, it is the duty of
the attendance officer to take the little offender to the
Truant School, where the acting superintendent de-
cides whether or not he shall have another chance,
for the boys are committed to the school only as
a last resort. When a boy begins to absent himself
from school, heis caught by the officer, asked the rea-
son, and reprimanded. Then the attendance officer
calls on his parents and reads them a copy of the comn-
pulsory education law. If this fails to mmake the boy a
regular attendant, he and one of his parents are sum-
moned to a private hearing before the superintendent.
Every case is carefully considered, and if there seemns
to be an antipathy between the teacher and the boy,
Sometimes these
persuasive tactics are not sufficient. . Then the boy is
put on probation for two weeks, and he must bring in
a card tothe superintendent, showing that he has been
aregularattendant at school and his conduct has been
good. If the small truant persists, however, in pursu-
ing his rebellious career, there is nothing that can save
him from incarceration in the Truant School

The boy is kept in the Truant Sehool at the expense
of the city for two weeks or more, and this time can
be extended to even six weeks if necessary. When a
boy leaves the Truant School he is put for two months
on parole. During that tiine he must report at regular
intervals to the superintendent. If his conduct has
been excellent, he is allowed to drill on Friday even-
ings with the truants. The work which has been
done in the truancy school is very remarkable. The
boy is taught by kindness and appeals to his moral
nature, and there are no cases that sooner or later do
not yield to all the influences to which they are sub-
jected.

The building itself does not call for special attention.
1t was built originally for the Children’s Aid Society,
and is only fairly well adapted to the purpose. The
boys sleep in dormitories, and to some of them it is
their first experience in sleeping on a bed, for the
pupils of the Truant School are cosmopolitan to the
last degree. They include Americans, Italians, Poles,
Russians, Jews, and Irish. They rise at 6 in the
morning, dress and march downstairs, where they
wash. Breakfast is eaten at 7 o’clock, then they make
their own beds and do part of the kitchen work. At 8:30
they again wash and brush up for school. Then come
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various studies until 12 o’clock. From 1 o’clock until
3 o’clock the school is in session again, and they are
then allowed to walk up and down for an hour in the
little courtyard, for, unfortunately, the school is shut
in by high buildings. 'They have supper at 5:30, and
at 6:45 they have a regular military drill. Promptly
at 8 o'clock the boys go to bed on their little iron bed-
steads. So well are the boys treated that they very
seldow think of escape, and if they do, a half hour in
a dark but well ventilated closet will always bring
them to terms. The work that has been done speci-
ally among the east side truants by the acting superin-
tendent, Mrs. Alger, has been very remarkable, and
shows what boys really need is a friend.

B>

A GROSS VIOLATION OF PRINCIPLE.

At a conference of the diplomatic representatives of
the Latin-American countries which compose, with the
United States, the International Union of American
Republics, recently held at the State Department, it
was decided that the admission of advertisements in
the publications of the bureau should be continued,
and that all moneysreceived by the bureau from adver-
tisi'ng, ete., should be paid to the Secretary of State
for deposit in the Treasury of ‘the United States to the
credit of the bureau fund. It was also decided that
the Executive Committee should have power to specifi-
cally authorize, if it saw fit, the solicitation of adver-
tisements and the sale of the bureau publications by
agents working on a commission.

It is itnpossible to mistake the purpose and effect of
this compact. Its purpose is to increase the funds of
the bureau by lending all the **drawing power” of the
government to the advertising columns of what is prac-
tically a trade journal, and its effect is to set up the
government in the publishing and advertising business
in direct and disastrous competition with the interests of
a certain number of its own citizens. In other words,
the publishing and advertising interests find themselves
in the anomalous and vexatious position of contribut-
ing to the suppert of a government which is using its
powerful influence to capture the very trade upon
which those interests subsist.

Now, anything more unconstitutional than this ac-
tion of the bureau, or aiming more directly at the
rights of the individual citizen, it would be difficult to
imagine. In the first place, it is a flagrant abuse of the
functions of a popular and representative government
that the interests of one section of the community
should be sacrificed for the enriching of another sec-
tion.

The bureau already receives an appropriation to cover
the expense of printing and publishing its literature,
as do the other bureaus of the United States govern-
ment. By what special favor, then, is this particular
bureau gllowed to enter into commercial enterprise and
use the governient name to fill its own coffers at the
expense of the legitiinate trade publications ?

The violation of principle is extremely dangerous as
a precedent for further legislation of the kind. If the
Bureau of American Republics is justified in filling its
coffers by dabbling in trade, why not the other
bureaus? And if we had all the bureaus similarly en-
gaged and reaping the inevitable profits, we should
have the ridiculous spectacle of a trading and manu-
facturing people supporting a great rival concern
(their own government), whose operations were eating
the very heart and life out of their own industries.

We were willing to believe that the parties who have
been responsible for this miserable piece of business
had acted without looking at the question in all its
aspects ; and we fully expected that when its injustice
had been pointed out, as it has been, in our own and
many other journals, the bureau would act on the sug-
gestion and-discontinue its insertion of paid advertise-
ments. It seemns we were mistaken. The gentlemen
who control the bureau find- the ill-gotten gains too
profitable to be so readily let go, and the recent com-
pact at the State Department shows that we are still to
be subjected to one of the most unblushing and extra-
ordinary abuses that ever brought discredit upon a
popular government.

GEOGRAPHICAL NAMES AS LEGITIMATE TRADE

MARKS.

An interesting decision has recently been rendered,
touching the protection obtainable at common law on
the use, as a trade mark, of a geographical naime pure
and simple. The difficulty of procuring the registra-
tion of trade marks for this class of names is well
known, and the difficulty has increased in recent
years, the Patent Office protecting itself in the posi-
tion it assumes in refusing to register trade marks
coming under this denomination, under the claim that
it 'has no option, owing to the statatory regulations.
Many instances arise, however, in which the geogra-
phical significance of a term is remote or far-fetched,
and in many cases some obscure town or place is cited
as a reason for refusing the registration of a trade
mark, which name is entirely unknown to the appli-
cant, and almost entirely so to the public at large.
Such a strict application of the statute often works
hardship, and doubtless leads to many anomalous con-
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sequences. It sometimes places the department in the
position of refusing registration for trade names which
have been in use for many years, and which are so far
recognized as comiercial property as to be readily
sustained in courts of law. All this leads one to hope
for many radical changes in this feature of patent
practice, and it is understood that remedial measures,
with a view to unifying the statutory and common law
practice, will be recommended in the bill which is being
prepared with so much care by the commission hav-
ing charge of the revision of patent and trade mark
laws. No doubt any change in this direction will be
welecomed by the officials in the trade mark depart-
ment of the Patent Office and will enable them to fol-
low in their ministerial duties the best rulings of our
highest courts of law.

The case cited herewith is the American Waltham
Watch Company vs. United States Watech Company.

MASSACHUSETTS : Supreme Judicial Court, March,
1899.

Holmes, J.: ‘This is a bill brought to enjoin the
defendant from advertising its watches as the ‘ Wal-
tham Watch’ or * Waltham Watches,” and from mark-
ing its watches in such a way that the word ‘ Waltham’
is conspicuous. The plaintiff was the first manufaec-
turer of watches in Walthain, and had acquired a great
reputation before the defendant began to do business.
It was found at the hearing that the word * Walthain,’
which originally was used by the plaintiff in a merely
geographical sense, now, by long use in connection
with the plaintiff’s watches, has come to have a second-
ary meaning as a designation of the watches which the
public has become accustomed to associate with the
name. This isrecognized by the defendant so far that
it agrees that the preliminary injunction granted in
1890 against using the combined words * Waltham
Wateh’ or *Walthamn Watches’ in advertising its
watches shall stand and shall be embodied in the final
decree.

‘* The question raised at the hearing and now before
us is whether the defendant shall be enjoined further
against using the word ‘Waltham’ or ‘Waltham,
Mass.,” upon plates of its watches without some accown-
panying statement which shall distinguish clearly its
watches from those made by the plaintiff. The judge
who heard the case found that it is of considerable
commercial importance to indicate where the defend-
ant’s business of manufacturing is carried on, as it is
the custom of watch manufacturers so to mark their
watches, but, nevertheless, found that such an injunc-
tion ought to issue. He also found that the use of the
word ‘Waltham’ in its geographical sense upon the
dial is not important, and should be enjoined.

‘*The defendant’s position is that, whatever its intent,
and whatever theeffect in diverting a part of the plaint-
iff’s business, it has a right to put its name and address
upon its watches ; that to require it to add words which
will distinguish its watches from the plaintiff’s in the
mind of the general public, is to require it to discredit
them in advance, and that if the plaintiff, by its meth-
od of advertisements, has associated the fame of its
merits with the city where it makes its wares, in-
stead of with its own name, that is the plaintiff’s folly,
and cannot give it a monopoly of a geographical name,
or entitle it to increase the defendant’s burdens in ad-
vertising the place of its works.

‘“In cases of this sort, asin so many others, what
ultimately is to be worked out is a point or line be-
tween conflicting claims, each of which has meritorious
grounds, and would be extended further were it not
for the other. (Boston Ferrule Company vs. Hills, 159
Mass., 147, 149, 150.) 1t is desirable that the plaintiff
should not lose custom by reason of the public mistak-
ing another manufacturer for it. It is desirable that
the defendant should be free to manufacture watches
at Waltham, and to tell the world that it does so. The
two desiderata cannot both be had to their full extent,
and we have to fix the boundaries as best we can. On
the one hand, the defendant must be allowed to accom-
plish its desideratum in some way, whatever the loss to
the plaintiff. On the other, we think the cases show
that the defendant fairly may be required to avoid de-
ceiving the public to the plaintiff’'s harm, so far as is
practicable in a commercial sense.

‘“Whatever might have been the doubts some years
ago, we think that now it is pretty well settled that
the plaintiff, merely on the strength of having been
first in the field, may put later comers to the trouble of
taking such reasonable precautions as are commer-
cially practicable to prevent their lawful names and
advertisements from deceitfully diverting the plaintiff’s
custom,

‘“We cannot go behind the finding that such a
deceitful diversion is the effect, and intended effect, of
the marks in question. We cannot go behind the
finding that it is practicable to distinguish the defend-
ant’s watches from those of the plaintiff, and that it
ought to be done. The elements of the precise issue
before us are the importance of indicating the place of
manufacture, and the diserediting effect of distinguish-
ing words on the one side, and the importance of pre-
venting the inferences which the public will draw from
the defendant’s plates as they now are on the other. It
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is not possible to weigh them against each other by ab-
stractions or general propositions. The question is
specific and concrete. The judge who heard the
evidence has answered it, and we cannot say that he
was wrong.” Decree for plaintiff.

William A. Munroe, Frederic P. Fish, and Frank L.
Crawford for plaintiff ; Oliver R. Mitchell and Caus-
ton Browne for defendant. -

OO

TESTING ACETYLENE GENERATORS.

There are four villages 1n this country lighted in
part or entirely by acetylene gas, and a number of
stores, factories, and hotels have installed plants hav-
ing a capacity of about two hundred lights each,
but nevertheless the principal development to-day
is with that type of generator that is adapted and
intended for the lighting of such places as dwelling
houses, small stores, offices, or shops, in localities
where the ordinary city gas is not to be had or is sup-
plied at an excessive price.

Up to the present, the development in generator de-
sign and construction has rather tended toward multi-
plicity, rendered possible by the simplicity with which
the gas can be generated, and inventors find that it re-
quires very little ingenuity to devise a satisfactory ap-
paratus for the purpose.

This multiplicity of apparatus is instructive as a
study, but when they are actually to be introduced
into comnmunities where their faulty action, especially
in the hands of careless or ignorant persons, may
cause loss of life or property, the idea at once suggests
itself : How are we to know whether any generator of
the host offered for sale is safe ?

To this question there is but one answer—test it,
have some-one else test it, or inspect it at some place
where the generator has been in use for a long time.
There are other considerations to be reckoned upon
than the simple possibility of the apparatus being
able to supply gas. Among these mmay be mentioned
the possibility of the gas igniting through the genera-
tion of excessive heat in a generator which contains

some air, and consequent explosion of the apparatus, .

although this is liable to occur only in the drip or dip
types. Gas may escape into the generator room and be
accidentally ignited. The apparatus may be so made
that emptying or charging it fills the apparatus with
too much air—a fact which soon becomes evident when
the careless or ignorant operator brings a flame near
it. Deposits of lime, tar and water in the house pipes
caused by lack of filters and condensers, too much
heating or violent generation, or an overproduction of
gas may burst the apparatus or blow out the seals and
fill the neighborhood with an evil-smelling gas. Many
other inconveniences may be noted, but these are suf-
ficient to show how important it is to have the appa-
ratus tested or a satisfactory assurance that this has
been done by competent persons.

In this connection the tests made by W. W. Duffield
under the direction of Prof. Lewes* and Boverton
Redwood, a sub-committee appointed by the London
Society of Arts to test the generators submitted for the
Imperial Institute Exhibition (opened June 15, 1898),
may be of interest. It was decided that no apparatus
should be admitted until tested and shown to be safe.
They first adopted the following -classification of
generators :

1. Those in which the gas is generated by water be-
ing allowed to drip or flow in a small stream onto the
top of the carbide.

2. Those in which water rises round the carbide.

3. Those in which the carbide falls into the water.

Automatic.—Those having storage capacity less than
the volume of gas generated from the carbide charge
and a regulating device to stop contact of carbide and
water.

Non-Automatic.—Those having a holder large enough
to take all the gas given off by the maximum charge
of carbide.

This classification differs somewhat from previous
ones, and is interesting for that reason. They then
laid down the conditions for the admission of appara-
tus to the exhibition, of which the following is the sub-
stance: .

Automatic Generators.—1. Working pressures 1nust
not exceed that of 100 inches of water (36 pounds per
square inch). 2. When charged, less air must be in-
closed than one-fifth the capacity of the apparatus.
3. Shutting off gas must stop generation in a season-
able time, and a pipe must lead any accidental over-
production outside the building. 4. Gas generation
should not cause excessive heating.

Non-Automatic Generators.—1. Working pressure
must not exceed that of 100 inches of water. 2. Air
spaces should be as small as possible and generation
should not be accompanied by excessive heating. 3.
If pipe between generator and holder becomes choked,
a blow-off seal nust be provided or water may be al-
lowed to escape through the water supply pipe.

Mr. Duffieid was given a set of rules to govern him in
his tests, of which the following is an abstract :

* An interesting series of lectures delivered by Prof. Lewes before the
Society of Arts was published in the SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 1203, 1204, 1206, and 1209,
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1. No generator to be tested until a sectional draw-
ing is submitted with the signed statement that the
apparatus is in proper working condition.

2. Details to be noted before testing : a. Dimensions
of generating chambers. b. Charge carbide. ¢. Cubic
capacity of gas holder or storage chambers. d. Vapor
condensers. The cubic capacity of generating cham-
bers determines the air introduced when charging.

3. Details to be noted during working : a. Pressurein
generating and storage chambers. b. Temperature in
generating chamber ; the latter is determined by rods
of tin (melts 484° Fahr.), lead (melts 629° Fahr.), and
zine (melts 790° Fahr.), placed in the carbide, and ex-
amined after generation for fusion. c¢. Weight carbide
charged, and time until necessary to recharge in regu-
lar working. d. After removing residue, throw it into
pail of water, noting whether gas is given off. Although
all generators used the same grade of carbide, the yield
in gas per pound varied from 355 to 5 cubic feet ; this
undecomposed carbide in the residue may cause annoy-
ance and be dangerous. e. If the gas does not leave
the generator cool, a Liebig’s condenser may be used to
cool the gas before testing.

The generator building was open at all sides, and
each apparatus was connected to its own burners in-
side the exhibition building, forming a separate plant.
A meter and mercury pressure governor was attached
to each machine, and drip cocks provided for pipe con-
densation.

Every day a weighed quantity of carbide was sup-
plied to each exhibitor and a printed record blank
filled out. This blank contained the items: Name of
apparatus, date, charge carbide, gas generated (by
meter), equivalent in cubic feet per pound, number of
burners supplied and hours lighted, kind of burner,
pressure in generator and in supply pipe, cubic feet of
gas used per burner hour, volume liquid removed from
drips, condition of lime residue, water flowing to waste
during run, and notes as to the general behavior of the
apparatus.

*The generators which combine the largest yield of
gas with strength of material and simplicity in charg-
ing the carbide, and in emptying the residue, are
those which will recommend themselves to the public.”

‘When manufacturers are trying to make good exag-
gerated claims for their apparatus, as to the number
of lights it can supply, they are liable to overheat the
gas and be pursued by a consequent long train of evils.
The committee found that many of the machines sub-
mitted had to have their rating cut down before they
would work satisfactorily. The temperature in these
cases sometimes was sufficient to melt tin. They think
that portable lamps may be dangerous, and should be
handled with care. They are led to believe from their
tests that generators can be made which are absolutely
safe with ordinary precautions, as much so as any
other method of lighting.

The concluding paragraphs of this report are worth
giving in extenso, as they are authoritative. The com-
mittee includes such men as Professors Dewar, Lewes,
Roberts- Austen, and Thomson, Sir Henry Wood, and
others, all men of world-wide reputation, and it is
worth while knowing what they think of generator
types. They say:

*“We consider that non-automatic generators, with
a holder capable of taking the gas generated from the
largest charge of carbide the generator will hold, are
free from objections attending all automatic genera-
tors examined by us, and we are of opinion that every
generator should be fitted with an arrangement by
which all air ecan be rinsed out of the generating cham-
ber by acetylene or some inert gas before action is
allowed to commence between the water and carbide.

** We are also strongly of opinion that every genera-
tor should be fitted with a purifying chamber or cham-
bers in which the acetylene is purified from ammonia
and sulphureted and phosphureted hydrogen and from
other impurities.”

A point not touched upon as yet is insufficient con-
struction. Some cheap generators are bmnilt of thin
galvanized iron riveted and soldered and dignified by
the name of gas machine. These generators soon be-
come dented, and rust through in a comparatively
short time ; in some cases the temperature of genera-
tion becomes so great with the dip or drip type that
the solder begins to melt, and it is not long before the
apparatus leaks and must be thrown out. If generator
manufacturers were more careful and insurance coin-
panies or city officials more vigilant in inspection,
these and other evils would not be possible. In many
cases the generator maker and his representatives are
the worst enemies of acetylene lighting.

As the multiplicity of apparatus increases, the public
good demands that some guarantee of safety be pro-
vided and that each type be tested thoroughly before
it is put upon the market.

FoRr many years it has been a much disputed point
whether Moliere died at No. 34 or No. 40 Rue de Riche-
lieu, Paris, and whether 34 or 40should bear the bronze
tablet. Both houses had their partisans, which caused
many quarrels. At last it has been decided it was in
No. 40 that the great writer of comedies died.
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TRICK WO0D JOINING.

In the SCIENTIFIC AMERICAN for April 25, 1896, we
published an article on trick wood joining, a study of
which led one of our correspondents, Mr. Wilhelin Seg-
erblom, of Wakefield, Mass., to design the curious puzzle
which is illustrated in the accompanying illustrations,
Figs. 1, 2, and 3. The problem is to join three pieces
of wood, each at right angles to the other two, and so
made that, when joined, they shiow no signs of cutting-
They must be capable of being slipped together or
taken apart with ease.

The puzzle, as herewith illustrated. consists of three
short lengths of wood, each one inch square insection
and five inches in length. At the center of each
stick seven-eighths of the wood is cut away for a
length of one inch, leaving the remaining one-eighth
in the form of a triangular prismatic section of the
shape shown in Figs. 1 and 2. One side of this prism
is flush with the side of the stick, another side lies in a
plane bisecting the stick diagonally and lying in its
longitudinal axis, while the third side of the prism
lies in a plane also passing through the longitudinal
axis and bisecting the stick normally to its side.
As each of the sticks is cut away in the same manner,
they are in every respect identical.

The puzzle is to fit the pieces together so that each
shall be at right angles to the other two and their axes
shall intersect at a common point, and shall lie in two
planes which are at right angles to each other. When
this has been done, the center prisins will lie in the
position shown in Fig. 3, where one-half of each stick
is shown cut away in order to show the method of
interlocking. In Fig. 1 the piecesare shown in the act
of sliding into position. It will help the reader to
work the puzzle successfully if he understands that the
pieces slide into engagement with a diagonal and siin-
ultaneous movement ; that is to say, it is impossible to
lock two pieces and then interlock them with the third.
The movement of the pieces is indicated by the arrows
in cut 1.

0

INSECT MIGRATIONS.
BY PROF. C. F. HOLDER.

In the early spring, when insects seem to come to
life, the hot sunshine bringing them out, many inter-
esting phenomena may be seen. In the San Gabriel
Valley I have several times observed a migration of
yellow butterflies (Colias) that was remarkable for its
duration and the vast numbers that undoubtedly form-
ed a part of the swarm. My point of observation was
the town of Pasadena, and for three or four days I
watched the continual stream of yellow butterflies
fluttering on, all flying in the same direction to the
northeast. In looking out of a window two or three or
more were in sight continually and others as far as the
eye could see.

By personal observation I found that over an area of
16 square miles they were as numerous, a column of
millions all moving in the same direction. Wishing to
determine the limits of the
migratory horde, I wrote
to the towns 60 or 70 miles
north and south, and the
reply was that the same
conditions existed there;
so that from San Bernardi-
no to Santa Barbara this
living stream, representing
millions of insects, extend-
ed. Why they were mov-
ing can only be conjectur-
ed. The yellow butterfly
is famous for its migrations,
‘and they have been met
with out at sea, covering
decks and rigging of ves-
sels. Darwin mentions a
column of these forms that
was at least 50 miles wide
and which was imnany hours
in crossing a South Ameri-
canriver. In this instance
they were all moving in a
given direction, following
the dictates of some singu-
lar instinet. .

The migrations of locusts
are most devastating in
their results. The accom-
panying photograph shows
a doorway in Colorado
Springs during such a pas-
sage. The numbers of this
horde were incalculable,
and the insects were swept
out of houses like snow.
There is hardly a Western or, for that matter, an East-
ern State that has not suffered from time to time by
these pests. In Colorado they so covered a railroad
track that the wheels of the engine refused to catch
and the train was brought to a standstill. It appeared
to be caught in a dense fog, and the cab became sgo
filled with the crawling, nauseating horde that the
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engineer retreated to the cars to wait until it had
passed.

There is something especially disagreeable in these
migrations, and history tells us that they have often
occasioned great loss of life. The Bible records that

John the Baptist fed upon locusts; and the practice is
still followed by the Arabs in Arabia, Egypt, and
Syria. The insects are ground in hand mills, the flour
In the south of France

or meal being stewed in butter.

TRICK WO0OD JOINING.

every precaution is taken
to prevent migration by
collecting eggs and insects.
The government pays half
a franc per Kkilogrammme
(about 21 pounds). The
insects are caught by a
land seining process, two
men holding a piece of
cloth 30 by 40 feet long, and dragging it along the sur-
face, scooping them in.

Some of the most remarkable migrations have been
observed in Africa. Mr. Barrow, the noted traveler,
saw the ground covered with migratory locusts for
2,000 square miles. The insects during the flight were
blown into the sea by a northwest wind and were beat-
en upon the beach, forming a bank 4 feet in height for
50 miles. When the wind changed, the odor became
intolerable for miles, and could be noticed 150 miles
from the sea, the air, in the language of the observer,
having become poisoned by the fetid exhalations.

The South American countries are frequently devas-
tated by these insects. Several yearsago a migration
passed the village of Luxan, near the river of that naine.
At a distance it had the appearance of a reddish cloud
that was supposed to be the smoke of a terrible fire
from the pampascountry. Finally it reached the town,
and was found to be a cloud of migrating locusts. They
moved at a rate of about 15 miles an hour, and, when
theyalighted, changed thegreen of thesurface to brown,

In Russia the migrations of locusts are considered

A PEST OF LOCUSTS AT COLORADO SPRINGS.

national calamities, and were not the accounts of them
well substantiated, they might well be doubted. In
1825 the government literally declared war against an
invading horde of these locusts, and placed thirty
thousand men in the field to oppose an army of locusts
that was devastating the land. The call for help came
from the inhabitants of Odessa and Kiev. This vast
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region was fairly enveloped in the clouds of locusts
that covered the ground and high in air formed a black
cloud of ominous appearance. The sun was darkened,
the air filled with noxious odors. The migrating horde
crawled into the houses and even the beds of the people,
and changed what had been a fertile region into a
desert. Every green thing, every leaf or twig that
showed any evidence of life, was destroyed, and thou-
sands of men, women, and children were faced with
starvation.

The Russian farmers at first fought them by fire,
whole towns and villages combining ; but, while mil-
lions of the insects were consumed, it made no appreci-
able impression upon them. In some placesthe locusts
would settle upon green spots to a depth of four feet,
and when in the air and borne along by a heavy wind,
the sound wasappalling. The appeal was finally made
to Moscow, and the emperor ordered out thirty thou-
sand men, armed with shovels, bags, and fire. They
formed a line of battle two miles in length and moved
ahead, covering thelocusts, raking them into piles and
burning them. The men found the insects so firmly
intrenched that it was imnpossible to make any impres-
sion upon them. The army wagons became blocked
in the living mass and the horses were unable to move
them, the insects crawling over the men and animals,
which, finally maddened with fear, struggled and rolled
in the seething, horrible mass. An official report stat-
ed that through the governments of Ekaternberg and
Kherson, for hundreds of miles to the Black Sea, the
locusts lay in a solid mass two feet thick. A naturalist
traveling through the country in the interests of the
government met the migrating horde fifty miles from
Kiev, and they almost stopped his carriage. reducing
the rate of speed from eight miles an hour to one.

On the island of Phanagoria the insects left the
ground, and from a distance of five miles they resem-
bled the smoke of an enormous volcano, hanging in
the air at a height of six hundred feet. Thousands of
people are said to have starved to death from this
cause alone. In Algeria the French forces were once
ordered out to make common warfare against the
enemy.

Migrating locusts have long been a scourge in this
country. Kansas and Nebraska and Colorado have
been particularly unfortunate. In Nebraska during a
certain raid, the sun was not visible for three days—a
remarkable example of the numbers of insects consti-
tuting a migration.

Ice Bubbles Explode.

A traveler in Siberia tells of a remarkable occurrence
among the frozen regions of that country. In the
intensely cold nights, he writes in Good Words, the
silence was sometimes broken by a loud report as of a
cannon. This was the bursting of one of the ice bub-
bles on a river—a phenomenon I had neither heard nor
read of before.

The streams coming down from the hills were frozen

on the surface some 6 to
\ e
AEE
- .

9 inches thick. The water
beneath flowed faster than
it could escape, and the
pressure, on the principle
of a hydraulic press, be-
came irresistible. First, the
elasticity of the ice was
seen by the rising of cir-
cular mounds some 6 to 8
feet high. The bursting
point came at last with a
report like an explosion.
The water escaped, but
soon froze again. I have
seen scores of these ice
hillocks in a few versts of
the river.
—_— %o
A Gold Medal for Prof.
Dewar,

A gold medal has been
conferred on Prof. James
Dewar, F.R.S., of London,
by the Smithsonian In-
stitution, in recognition of
his discovery of processes
by which air may be lique-
fied ; it is what is known
as the Hodgkins medal.
Mr. Hodgkins left $200,-
000 to the Smirhsonian In-
stitution, half of which was
to be spent in aiding and
rewarding the discoverers
of new elements or pro-
perties of the air. The first
call npon the fund was made some two yearsago, when
$10.000 was divided between the principal discoverers
of the new element ** argon,” and four silver and eight
bronze medals were conferred upon those whose efforts
aided in the discoverv. The gold medal given to Prof.
Dewar is three inches in diameter and was made in
the mint at Paris.
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A SIMPLE PIPE-HANGER.

A most effective pipe-hanger is now being made by
the American T wist Drill Company, of Laconia, N. H.,
the construction of which is noteworthy for the novel
means employed to obtain greater strength.

The hanger is composed of two sections hinged to-
gether at one end. Each section is formed with a
semicircular pipe-receiving portion with a projection
constituting part of the semicircular portion, and
with a hook-shaped end by which the device can be
suspended. In operation, when the two lhanger-sec-
tions are brought together, the semnicircular portion
will form a circular opening to embrace the pipe and

THE WORRALL PIPE-HANGER.

the hook-shaped ends will formm an opening to receive
the suspending means.

In order to prevent the separation of the hanger-
sections the projections are provided with registering
holes, which are adapted to receive a locking-pin. In
order that the hanger-sections may brace each other
and thus strengthen the device, they are oppositely
bent, so that when brought together the hook-ends
and projections will interlock. The locking-means em-
ployed will effectively prevent the accidental unfasten-
ing of the hanger-sections after having been applied
to a pipe.

THE MULTIPHONE.

We publish herewith the latest development in talk-
ing machines, the multiphone, conceived and recently
constructed by Mr. E. Berliner, the well known invent-
or of the loose contact transmitter, the gramophone,
and other inventions. It is a gramophone in which a
nuwber of records, copies of one original, are played
simultaneously.

Gramophone records are pressed from dies or mat-
rices, like seals, under heat and pressure, and conse-
quently all records of one catalogue number are exactly
alike in every detail.

It has long been the aimn of talking machine people
to increase the loudness of their records without chang-
ing their quality, and, while others have worked in the
line of special diaphrags, larger size of record waves,
and enlarging by photography or leverage, Mr. Berlin-
er has vastly increased the loudness of the talking ma-
chine by the simple device of
rotating a number of records
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heard over two miles. Multiply these effects by six,
and you have the performance of a sextuplex gramo-
phone.

Any mechanic can also see that there is no difficulty
in constructing a wultiphone with sixteen or sixty
records. The reproduction, particularly of talking
records, is striking, and the possibility of producing a
giant human voice is now within easy and safe reach.
The experimental machine is at present in the hands
of the Berliner Gramophone Company, of Philadel-
phia.

- P
4

New Composition for Matches,

Messrs. Sevene & Cohen, engineers of the French
state manufactories, have recently succeeded in pro-
ducing matches with a phosphoric combination that is
less deleterious than the one that has hitherto been
employed. The period of trial terminated some time
ago, and for a few months past all of the manufac-
tories of France have been using nothing but the new
composition.

The substance recommended by Messrs. Sevene &
Cohen is sesquisulphide of phosphorus, which has all
the advantages of white phosphorus without the draw-
backs of the latter. It is obtained through the com-
bination of amorphous phosphorus and sulphur. It
cannot be obtained in starting with white phosphorus,
and so it can contain as impurities only red phosphorus
and water. It melts at 142° and emits no vapors at or-
dinary temperatures ; and neither odor nor smoke is
observed in the works where the product is used. The
toxicity of the substance is quite feeble. Messrs.
Sevene & Cohen gave repeated doses of 3 centigramines
per day to guinea pigs without the latter appearing to
suffer therefrom. This corresponds for an adult of
medium size to 3:5 grammes, that is to say, to the
weight of sesquisulphide contained in 6,000 matches.

In order to give the matches the necessary degree
of inflammability, a certain proportion of chlorate of
potash must always be added to the paste. The fol-
lowing is the composition of the paste at present em-
ployed and which permits of the manufacture of a new
type of paraffined wooden matches that will ignite
upon any surface whatever upon which they are
struck :

Sesquisulphide of phosphorus,
Chlorate of potash....... GO00006
Zicc white .........

The composition varies slightly according as the
paste is designed for sulphur, paraffined, or wax
matches. Not only is this product free from the incon-
veniences of white phosphorus, but the process of
manufacture remains sensibly the same.

The Proposed Execution Prison.

Plans for the proposed State prison for execu-
tions for New York State have already been drawn.
They provide for a stone fireproof buiiding to be situ-
ated inside the walls of the Clinton prison, entirely
separate and distinet from it, but near enough to
obtain electric light and power from the plant of that
prison. The structure will be divided into two sec-
tions, the administration department and the prison
proper, which consists of cells and the electrocution
chamber.

There is only one entrance to the building, which is

frrom one motor and playing them
together. They sound like only
one record, and with a loudness
proportionate to their number.

The illustration shows a sex-
tuplex multiphone consisting of
six turntables run by one motor.
Each has a sprocket wheel un-
derneath, and a perforated
leather belt rotates them with
precision and without noise.
Six records of the same cata-
logue number are placed on the
turntables, so that the needles
of the reproducing sound boxes
all strike the records on the
same peripheral line, which is
nmost easily accomplished. The
needle points are then slid from
the edge into the first record
line—an operation requiring no
special skill.

After being placed in position,
the switch is turned and the
reproduction follows without a
hiteh.

It has long been known that
the carrying power of the ordi-
nary gramophone is nost aston-
ishing. It fills a hall the size of
the Metropolitan Opera Hounse,
in New York, and on the water,
on a quiet evening, it has been

THE BERLINER MULTIPHONE.
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through the office, from the rear door of which the
guard is able to obtain a view of every cell in the
prison. The cells will be located in the long structure
one story high. They will be construected of steel, with
running water and all modern appliances. They will
be twenty in number and will be situated in two rows
in the cell departinent. They will have no windows,
but will open on the central corridor. The corridor
will also run around them. The cell departinent wili
be 92 feet long and 40 feet high, and the cells will be 8
feet square.
—_———_r———
A MACHINE FOR FILTERING LIQUIDS.

In order to remove the foreign matter from dense
liquids, such as oils, in a more rapid manner than has
hitherto been possible, Mickael B. Koerper and Edgar
C. Talley, of Waco, Tex., have devised a filtering ma-
chine in which an endless belt of filtering material is
employed, coacting with a series of rollers.

Fig. 1 is a perspective view of the machine, parts
being broken away to show the construction. Fig. 2
is a longitudinal vertical section through the machine.

The filtering machine is inclosed in a casing, in the
sides of which the rollers are journaled. These rollers
support the endless belt of filtering material. The
belt is driven through a tank in the bottom of the
casing by means of a driving-roller, above which there

A MACHINE FOR FILTERING LIQUIDS.

is adjustably mounted, as shown in Fig. 2, a discharge
roller which receives the refuse matter. Partially sub-
merged in the liquid contained within the tank are
two large filtering disks, which are mounted on a shaft
journaled in the casing, and which engage the belt.

The oil to be filtered is poured in a broad stream
upon the belt between the disks by a spout having a
flaring delivery end. By reinforcing the edges of the
belt with a double thickness of material, a tight and
liquid-proof connection is produced between the belt
and the disks ; for it is bere that the greater portion of
the filtering is accomplished. The oil, after having
been cleansed, passes into the tank. The refuse mat-
ter is carried by the belt between the driving and dis-
charge rollers, is compressed upon the discharge-roller,
and is removed therefrom by a knife and discharged
from the machine by means of a
chute. The oil which has been
filtered will be drawn from the
tank by means of a pipe.

Since in the filtering of oils
froth is produced, the inventors
have mounted between the driv-
ing roller and one of the sup-
porting rollers a small receiving
trough. An outlet in the side of
the casing permits the discharge
of the froth collected by the
trough. Beneath the driving
roll a steam or air pipe has been
introduced for the purpose of
cleaning the filtering material
when the oil is very heavy.

After the parts of the machine
have been once adjusted, the
inventors state that the filtering
can proceed uninterruptedly.

—_—— e ———

THE officers and sailors of the
‘“Yale” have received their share
of the prize money aceruing from
the sale of the Spanish boat
‘‘Rita.” After this vessel had
been captured by the * Yale” it
was purchased by the govern-
ment for §125,000. The prize
money to be divided amounted
to $59,000. Captain Wise, of the
‘‘Yale,” received $8,091; the
siallest st received by a sea-
man was $76.
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The Heavens In April.
BY GARRETT P. SERVISS.

April is a good month in which to begin the use of
the opera glass among the stars. The increasing mild-
ness of the nights, and the beauty of the constellations
in sight, attract people out of doors and fix their atten-
tion on the sky. Overhead two striking star groups
are visible—the ‘‘ Sickle” of Leo, south of the zenith,
and the ‘ Great Dipper,” in Ursa Major, north of it.
That is their position at 10 P, M. at the beginning of
the month, and at 8 P. M. at the end of it. At the
same timne Sirius will be seen near the horizon in the
southwest, with Orion settling in the west and Capella,
very bright and as white as a diamond, well up in the
northwest. In the south is Hydra, with but one con-
spicuousstar, situated in a barren region of the sky.
West of Leo gleams the *‘ Beehive,” a cluster of minute
stars in Cancer., which becomes interesting when
viewed with a strong opera glass. Over in the east are
Spica, glittering white, Arcturus, reddish yellow and
looming large, and farther north the half-circlet of the
Northern Crown.

THE PLANETS.

Mercury is an evening star, visible after sunset for a
few days at the beginning of the month. On the 12th
Mercury is in conjunction with the sun, after which it
becomes a morning star. Tt remains in Piscesthrough-
out the month.

Venus is also a morning star, gradually approaching
the sun. She moves from Aquarius to the border of
Pisces and Cetus, steadily losing brilliance.

Mars, which, in the course of the month, passes
from Geminiinto Cancer near the *‘ Beehive,” has faded
since mid winter to the brightness of an average first
magnitude star. It is still receding:from the earth, and
early this month attains its greatest distance from the
sun.

Jupiter, near the border between Virgo and Libra, is
very bright, rising between eight and nine o'clock and
getting into good position for observation about mid-
night. On the 25th Jupiter will be in opposition
to the sun, and consequently in an admirable
position for telescopic study. It is an interesting
experiment to look for the satellites of Jupiter
with a field glass. One or more of them are cer-
tain to be visible, almost any clear night. The
belts of the planet are now exceedingly beautiful
when viewed with a glass of four or five inches
aperture.

Saturn, which does not rise until about mid-
night, being situated in Ophiuchus, carries off the
honors this month on acecount of Prof. Pickering’s
recent discovery that the great ringed planet has
a ninth moon. The discovery was mmade by photo-
graphy at the Arequipa observatory, and is very
remarkable on account of the faintness of the
new moon and its immense distance from the
planet. The outermost moon of Saturn hereto-
fore known, Japetus, is about 2,225000 miles from
Saturn, but the new moon, Prof. Pickering an-
nounces, is three and a half times as far from its pri-
mary as Japetusis. That makes its distance 7,875,000
miles, or more than thirty times the distance of our
moon from the earth. Its stellar magnitude is given
at 15'5; so that only a few of the most powerful tele-
scopes in existence can be expected to show it. Its per-
iod of revolution is about seventeen months. Contrast
this with the period of Saturn’s nearest moon, Mimas,
which goes round in only 22 hours and 37 minutes,
and the extraordinary extent and variety of the system
of which Saturn is the center becomes apparent. The
period of the largest moon, Titan, is 15 days, 22 hours,
and 41 minutes, while that of Japetus is 79 days, 7
hours, and 54 minutes. The discovery is another vin-
dication not only of the value of photography in as-
tronomy. but also of the independent manner in which
Prof. Pickering has applied this powerful means of re-
search.

Uranus is in Ophiuchus about 5° north of the red
star of Scorpio, Antares. It rises one hour ahead of
Saturn.

Neptune is rather more than a degree northwest of
the star Zeta in Taurus.

THE MOON.

New moon occurs on the morning of the 10th, first
quarter on the afternoon of the 17th, full moon on the
afternoon of the 25th, and last quarter on the morning
of the3d. The moon is nearest the earth on the 6th
and farthest from the earth on the 18th.

The lunar conjunctions with the planets occur on
these dates: Saturn 1st, Venus 7th, Mercury 10th,
Neptune 14th, Mars 18th, Jupiter 25th, Uranus 27th,
Saturn 28th.

The Metric System In Our Colonies.

The advocates of the metric system in the House of
Commons are greatly interested; according to a cable
dispatch to The Sun, to know what decision the United
States will arrive at regarding the system of weights
and measures to be used in Cuba. Porto Rico, and the
Philippines. They hope that the American govern-
ment will not compel the abandonment of the metric
system for the cumbrous English system.

Scientific Jmevican,

Vegetable Monstrosities.

Considerable attention has been given by botanists
to the subject of vegetable monstrosities. These ab-
normal growths are not well understood, but it seeimns
to be well established that many of them are the re-
sult of disease. It has been believed that not a few of
them may be reproduced from seeds grown on abnor-
mal plants. M. Hugo de Vries has been cultivating these
strange anomalies for twelve years past and the results
of hisstudies have been published in the Comptes Ren-
dus. He says, with the exception of the plants which
have been turned abnormally green by parasites,
every plant developing unnatural growth with which he
experimented was reproduced from its seed. He has,
therefore, proved the heredity of the monstrous types.
He isolated all the plants he raised, and a large propor-
tion of their descendants were of the normal type, but
the abnormal individuals were sufficiently numerous
to prove the theory of heredity as well as disease as
the cause for the multiplication of monstrosities.

_ e, r—
AN IMPROVEMENT IN SMOKE-CONSUMERS.

There has recently been patented by James W. Alex-
ander, of Bridgeport, Ohio, an ingenious device which
is designed to draw the smoke, sparks, and cinders from
the smoke-box of a boiler iuto the fire-box, in order
that they may be consumed with the burning fuel.

The accompanying engraving shows the invention
applied to a locomotive-boiler. At its forward end the
boiler is provided with the usaal smoke-box into which
open the smoke flues extending from the fire-box. In
the bottom of the smoke-box an opening is formed
leading to a casing, from the sides of which suction
pipes extend, running alongside the boiler to the fire-
box. Near their rear ends the suction-pipes are fitted
with valves. To each suction-pipe is connected a steain
pipe, in order that steamn may be forced through the
suction-pipe to create a suction therein, in order to
draw the smoke and cinders from the smoke-box into
the fire-box. An adjustabie bell-shaped deflector is
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located in the smoke-box above the opening and serves
to distribute the sparks, cinders, and sinoke uniformly.

When the suction-pipe valves are opened, and steam
under pressure is allowed to pass through the suction-
pipes, the smoke, gases, and sparks will be drawn over
the deflector, down into the casing below the smoke-
box, and through the suction-pipes to the fire-box.

The smoke-consuiner possesses the merits of being
simple in construction and effective in operation. It
can be applied not only to locomotive-boilers, but to
other boilers as well.

—_— et r——

Manufactories in Turkey.

Dr. Cabell Whitehead has been tendered and has
accepted an important position in the service of the
Turkish government, and he will shortly enter upon
his new duties. He will be virtually Director-General
of Industries. The present Turkish Prime Minister
has recognized the wonderful technical and scientific
progress of the American nation, and has labored to in-
troduce into Turkey American methods, American pro-
ducts and machines, as well as American scientists and
technologists. Just now several large establishments
are to be built, and the general management of them
will devolve upon Dr. Whitehead. Dr. Whitehead
was born in 1863 and is a graduate of Lehigh and
Columbia Universities.

—_— e

An American Bridge for the Soudan.

An erecting gang from the Pencoyd Iron Works
will leave Philadelphia in a few days en route for
Africa, for the purpose of building a bridge across the
Atbara River, in the Soudan, near Khartoum. The
order was placed with the Pencoyd Iron Works by
the British War Office, less than six weeks ago, and
the seven parts of the bridge, with a total length of
1,100 feet, have already been shipped. The Pencoyd
Company wasgiven the preference over English bridge
builders, because the latter said it would take seven
months to complete the structure. The British War
Office was anxious to have the bridge completed be-
fore the fall, in order to facilitate the operations of Gen.
Kitchener against the Mahdi.
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The Windsor Hotel Fire.,

For a quarter of a century the Windsor Hotel, at
Fifth Avenue and Forty-sixth and Forty-seventh
Streets, New York city, has been one of the most
famous hotels in America. It was built in 1871 and
opened in 1873. The hotel had a frontage on Fifth Av-
enue of 200 feet and on Forty-sixth and Forty-seventh
Streets of 160 feet. It was seven stories in height, was
built of brick, and had no architectural pretensions.
The Windsor Hotel, although intended to be fireproof
when it was built, was really a most excellent fire trap.
On each floor five broad corridors intersected, and in
the middle of the building were two wide shafts, con-
structed for the purpose of admitting additional light
and air. Broad staircases led from the office floor to
the parlor floor, and other broad staircases connect-
ed with the succeeding floors. This scheme could
hardly have been improved upon for hastening the
destruction of the house by fire. It was built upon
a plan really obsolete, at the time it was constructed.
Many times the building authorities had insisted upon
adequate fire escapes being built on the fronts of the
building, but their efforts had been unavailing.

Never within the knowledge of the fire departmment
of New York has the uniformed force acted with great-
er heroism, but their efforts were in many cases futile,
owing to the bad construction of the building. Fifteen
minutes after the alarm had been turned in, the roof
of the big hotel had fallen, and the fire was spectacular
to the last degree.

Iron fire escapes on a building, if they are well con-
structed and numerous, will, perhaps, save a great
many lives, but it must be remembered that with
flames pouring out of the windows below, often
those who try to descend by such means find them-
selves cut off from escape before reaching the ground.
The intense heat soon makes them red hot gridirons,
and then they are worse than useless. The ordinary
rope fire escape in its present form is almost useless, as
few men and almost no women understand the art of

descending fifty or sixty feet with the aid of a

rope. The friction soon cuts into the flesh, and

the user falls to almost sure death or severe injury.

It seems as though inventors could devise some
practical form of fire escape winich would answer
in cases of this kind. A fire escape to be really
practical must be simple and easily understood by
the user, who has no time to read instructious or
to do much adjusting of the apparatus in an
emergency. The individual fire escape for hotels
and buildings which are not fireproof or provided

with a fireproof stairway really seems to be a

partial solution of the difficulty. Of course it

would have been very easy to have constructed
an absolutely fireproof tower in this hotel, doors
leading to the stairways from every floor, but
would the guests have known where to go $o
reach this point of safety ?
The fire has resulted in many suggestions as to the
protection of hotels and similar buildings which are
not fireproof. Asbestos curtains, sprinklers, alarms in
every room, and other well-known schemes have been
advocated. The real solution of the problem is to
build hotels which shall be really fireproof, so that if
a fire starts in one room, it can be confined to it.

There have been fires in several modern fireproof
hotels and we believe that no serious injury other than
the gutting of one or two rooms has resulted. Many
hotels in New York city which conform to the build-
ing and fire regulations of the period when they were
constructed are now very little better than was the
Windsor Hotel. As they are substantially built, how-
ever, nothing can be done in the way of con-
demning them. Already the proprietors of New York
hotels have had several meetings and have expressed a
desire to co-operate with the authorities in framing
building laws and fire regulations which would tend to
increase the safety of their guests and prevent another
horror like the Windsor Hotel fire.

B>

Prizes for the Care of Cars.

In Birmingham, Ala., the street railway company
decided to offer prizes to the men for the care of cars.
Conductors on the electric cars and motormen of fare
box cars who have kept the neatest cars will be given
$10, while those whose cars have been habitually dirty
will be discharged. All notormen who havenot cost
the company anything for damages will be given $20,
while ‘those who have not cost the company over $5
for collisions or breakdowns will get $§5. All those who
cost the company over $25 damage will be discharged,
unless they can prove that the accidents were not
caused by carelessness. Similar schemes might be ap-
plied to advantage on many of our Eastern lines.

OO
D ane San o

ACCORDING to the Bulletin de la Direction de
I’Agriculture et du Commerce, published by the gov-
ernment of Tunis, the Bey, on December 3, 1898, decreed
that, after the date mentioned, all irrigating ma-
chinery and the windmills used in driving the ma-
chinery shall enter the regency of Tunis duty free,
provided that the two apparatus in question be im-
ported at the same time.
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THE IMPROVED TURRETS OF THE BATTLESHIP
“ TEXAS.”

BY ROBERT W. HENDERSON, UNITED STATES NAVY, U. 8. 8. ‘“TEXAS."

The great naval battle of July 3, off Santiago, which
ended in the complete destruction of Admiral Cervera's
fleet, has shown in the most realistic manner possible
that toogreat a value cannot be placed upon rapidity
of fire and rapid-firing guns on board a man-of-war.
The battleship *‘ Texas ” took a very important part in
this battle, and the efficiency of her large guns is due
chiefly to the improvements on her turrets, instigated
by Lieut. F. J. Haeseler.

The * Texas” is a first rate battleship of the second
class, having a displacement of 6,315 tons. She is 309
feet over all, has twin screws, triple expansion engines,
and on her trial trip she had an indicated horse power
of 8,610, giving a speed of 178 knots. Her main bat-
tery consists of two 12-inch breech-loading rifles inount-
ed in turrets and six 6-inch B. L. Rs. which are slow
fire. The turrets of the ‘‘ Texas ” and those of the
‘‘Maine” are on the saine general plan, the port one on
the ¢ Texas” being forward, the starboard one on the
‘“Maine,” the turrets being situated in echelon. The
‘“Texas " turrets and barbettes are of 12-inch face-
hardened steel armor, while the ammunition hoists
and tubes are protected by 8-inch armor. The turrets,
ammunition hoists, and rammers are all worked by
hydraulic power, the engines being of the three eylin-
der Brotherhood type. The power is furnished by four
powerful hydraulic pumps, all the machinery being
inside the armored redoubt. .

When the ‘ Texas” went into commission, it was
impossible to load these 12-inch guns exeept in two po-
sitions, pointed directly ahead or directly abeam, the
rammers for these two positions being outside the tur-
rets. When firing in intermediale positions, il. was
necessary to train the gun off the target to load, pick-
ing the target up again after loading. This consumed
much time, the interval between two shots from the
same gun being at that time about seven minutes.

Lieut. Haeseler advanced the idea of carrying a light
but strong telescopie rammer inside, which was to re-
volve with the turret, thus enabling the gun’s crew to
load from any position. To accomplish this it was
necessary, besides securing a strong rammer that could
be easily handled, to change the lead of many of the
hydraulic pipes, secure a ‘‘ change” or *‘ balance. pres-
sure ” valve, and to devise a means of loading inside
‘the turret. A ‘“‘balance pressure” valve that could be
used as a supply, exhaust, and reversing valve was ob-
tained by a slight modification of a *‘ Sellers” valve,
and the hydraulic plant was changed accordingly.
Immediately behind the breech of the gun, when level,
a strong but light telescopic rammer was balanced on
trunnions, which permitted its being raised or lowered
into working position by one man. The rammer is
shown in our illustration to the rear of the breech of the
gun.

The next problem was to devise a means of transport-
ing the 12-inch shell, which weighs 850 pounds, from the
ammunition hoist outside the turret to the breech of
gun, as formerly they were hoisted into a loading posi-
tion forward of the stationary rammers. A circular
track carrying a small traveling car was placed entirely
around the turret inside the redoubt and a grooved
table was put just inside the turret opening. When a
shell was sent up from the ammunition room below, it
was whipped by a chain strap and differential pulley
into the traveling car, run around to the turret opening
by one man, and shoved into the stationary table.

Inside the turret another ammunition lift was placed,
running by hydraulic power, and fixed so that in its
upper position the shell table on it was level with the
bore of the gun in its loading position. One man
pushes the shell into the shell table; the powder,
which is in four sections, is placed in stands beside
the shell ; the car is hoisted ; the shell and powder are
run home by the rammer, and the car lowered for an-
other charge. A small loading platform, working on
hinges and secured by a hook, was placed under the
breech of the gun, to allow a man to wipe out the
powder chamber after the gun has been fired. An in-
teresting experiment was tried in regard to sighting the
turret guns, which would have been very useful in case
of accident to the regular sights. The gun is sighted
by means of telescopie sights placed in hoods on each
side of the breech, the officer in charge being in this
hood and sighting the gun. Ordinarily, in case this
hood were to be demolished by a shot, the gunners
would be unable to obtain anything like an accurate
aim.

Through an aperture in the turret, near the gun,
a small tube was placed which was laid exactly paral-
lel with the bore of the gun. Cross wires were fitted
in the ends of this tube for sighting. Near the elevat-
ing slide, at the side of the gun, an arc was fixed
firmnly, graduated in yards, and a pointer attached to
the slide pointed out the yards on this are, the accu-
racy of the arc having been tested by the regular
sights. To aim the gun by this improvised sight, the
gun was trained on the target by means of the fixed
tube, and the gun was elevated or lowered until the
pointer on the slide showed on the arc the number of
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yards indicafed on the range finder. The test shots
with these sights gave very accurate results.

This constituted the repairs that were made on the
guns in the New York navy yard, and after prelimin-
arydrills the ‘ Texas ” went out beyond Cape Henry, at
Old Point, to test the work. The result waseven more
than expected. A mean between the intervals of five
shots was one minute and fifty-five seconds, a vast im-
provement on the old record, while one interval was
as low as eighty-five seconds. The ‘‘ Texas” returned
to Old Point ready for whatever was to come, and her
record during the late trouble showed how completely
she can be relied upon.

Formerly, for these 12-inch guns, there were but two
kinds of shells, comnmon and armor-piercing, as shrap-
nel are not used in the larger guns. Common shells are
rather long, weigh 850 pounds, and carry a bursting
charge of about 60 pounds of powder. Armor-
piercing shells are the same weight, but are somewhat
shorter, carrying no explosive charge. They are made
of the hardest steel, with toughened point, intended,
as the name indicates, to penetrate armor. The new
armor-piercing shells have soft steel caps on the points,
supposed to give them a greater penetrating effect. A
new shell that has lately come ‘into use, and which did
good service during the late war, is known as a *‘semi”
shell. It is a combination of the other two, of the
saine weight, has a hard steel head designed to pene-
trate light armor, and carries in addition a bursting
charge of about 50 pounds. This shell is especially de-
signed for use against armored cruisers or vessels of
light protection, and is very effective. The igniting
fuse for this shell is a base fuse, instead of the old nose
fuse used in common shells. Common shells are in-
tended to be used against forts, earthworks, and un-
protected vessels, and were used alinost entirely against
the batteries before Santiago.

It could always be told when a shot struck, as a great
cloud of dirt, smnoke, and debris would rise in the air
as a shot exploded. Several times, most notably dur-
ing the engagement of the “ Texas” and La Socopa
battery, the guns of the Spaniards were completely
buried by the earth thrown up by these shells, but the
Spanish soldiers had discreetly retired to a pit on the
opposite side of the hill, smoking in calm safety, to re-
turn, when the ships had retired, with mules and
workmen, hauling out and remounting their guns.

While armor-piercing shells are meant to be used
against protected vessels, the ‘‘semi” shells, carrying
an explosive charge, were used principally during the
battle, July 8. Of these shots there is a record of but
two, both of which struck the * Infanta Maria Teresa”
on the port quarter, entering just under the berth
deck. A remarkable feature was that the holes made
by these two shells were sc close together that they
lapped each other, giving a convincing proof that
‘“lightning ” does strike twice in the same place.
These shots entered and exploded in the after tor-
pedo handling room, and the effect, as seen by the
writer, was something awful. Stanchions were cut to
ribbons, frames wrenched from the side plating, and
the deck beams were severely twisted. Everything in
this part of the ship was wrecked. and a large jagged
hole, about 4 feet square, was made in the starboard
side. The effect of some of the 8-inch shots was nearly
as great. The one exploding in the forward turret of
the ‘* Oquendo ” alone wiped out the entire gun’s crew,
and put the gun out of cominission.

That the large guns of the *‘ Texas™” did most efficient
work is shown by the attitude of the Spanish officers,
who not only feared the marksmanship of the ‘ Texas,”
but were surprised to hear that she was not one of our
best and most formidable slips. A bright tompion in
the muzzle of the starboard 12-inch gun shows by
the following inscription the service it has seen:
‘* Santiago de Cuba,.” ** Guantanamo,” ‘*‘ Maria Teresa,”
“ Viscaya,” * Oquendo,” *‘ Cristobal Colon,” ** Pluton ”
and ** Furor,” ** Reina Mercedes,” ‘‘ La Socopa.”

The crew of the * Texas” showed their appreciation
of his services by presenting Mr. Haeseler with a beau-
tiful gold watch with the following inscription : “ Pre-
sented to Lieut. F. J. Haeseler by the crew of the
‘Texas,” in appreciation of his servicesin creating the
*01d Hoodoo' into the ‘New Hero.’”

Considering the severe tests to which she has been
subjected, it is safe to say that when her slow-fire 6-
inch guns have been replaced by rapid-fire guns of the
same caliber, there will be no more efficient vessel of
hersize in our entire navy than the battleship “‘Texas.”

Special attention is invited to the front page en-
graving, which, in addition toshowing the improved
method of loading the guns, gives an excellent view of
the interior construction of a modern battleship. The
side plating of the ship is supposed to be cut away,
giving a view of the interior from the main deck down
to the handling room at the bottom of the ship. The
shells are brought to the ammunition hoist in a
sling, suspended from an overhead track. The cage
has two platforms, the upper of which carries the pow-
der, done up in sections, and the lower the shells. The
cage is hoisted by hydraulic power, and the ammu-
nition is transferre1 from it as already described. On
the same deck with the magazines are the engines and
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boilers, one of the latter being shown in the engraving,

and above them is a steel deck, 2 inches in thickness,

which protects this portion of the vessel, known as the
‘“vitals,” from shell fire. Along the sides, at the water
line, is shown the belt armor of 12-inch steel, and

between the belt and the boiler rooms are the coal

bunkers, which add their protection to that of the belt.

A shell striking above the belt would have to pass
through several feet of coal to reach the interior of the

ship; if it struck on the belt, it would have to pene-

trate 12 inches of Harveyized steel and several

inches of wood backingand many feet of coal before it

could endanger boilers, engines, or magazines. The-
water itself effectually prevents the entrance of shell

below the water line.

A New Gun Camera,

A new gun camera, probably the finest ever built, is
being constructed in Chicago by Williamm Gaertner for
the Smithsonian Institution, at Washington. The
specifications required that the instrument should be
capable of making a successful exposure in one six-
hundredth of a second. It is hoped that this speed
will be increased so that a good negative may be ob-
tained by an exposure of only a thousandth of a second.
The principal purpose for which this camera was de-
signed is to serve the photographing of aerodromes,
with which Prof. S. P. Langley, secretary of the Smith-
sonian Institution, is conducting elaborate scientific
experiments in an attempt at the solution of the pro-
blem of aerial flight. The instrument is provided with
a delicate measuring apparatus, by which the precise
angle at which the camera is tilted at the moment of
exposure is known to the operator and is also photo-
graphed on the plate. This device will enable scien-
tists to determine, under given conditions, the exact
location and elevation of the object photographed.

_—_— . r-—
Motor Carriage Contest at Liverpool.

A motor carriage competition will be begun at Liver-
pool on the morning of July 31, and the tests will con-
clude on the evening of August 2. Trial runs will be
made from Liverpool, over a distance of from 30 to 40
miles. There will be four classes of vehicles eligible,
the minimum loads being 2 tons, 35 tons, 5 tons, and
6 tons, the long ton being reckoned. The vehicles
must be propelled by mechanical power alone, but
there will be no restrictions as to the source of power
or the nature of the agents used. The hope has been
officially expressed that vehicles fromm the United
States will take part in the competition. Interested
parties can secure details of conditions, regulatjons,
etc., by addressing E. Shrapnell Smith, Honorary
Secretary of the Self-Propelled Traffic Association,
Royal Institution, Liverpool, England.

—_—
An Ocean Line Pigeon Service.

The Compagnie Generale Transatlantique, better
known as the French line. proposes to develop its
carrier pigeon service, following the experiments
which were carried out on board the ‘‘ Bretagne” a
few months ago. The birds will be trained at Havre
and New York. The vessels that go outward-bound
from Havre will release pigeons after passing the
Scilly Islands and when approaching New York. It
is believed that in the last case the birds will give
notice of their arrival some twelve hours before the ves-
sel is observed at the Fire Island station. The service
will begin during March, and it is assumed that when
it is fully developed. communication between the land
and the steamers of the company will be interrupted
for less than five days.

A New Record at the Blue HIill Observatory.

The world’s record for kite flying was broken at the
Blue Hill Observatory, whose work we have so re-
cently illustrated. On February 28 an elevation of
12,507 feet above the sea level was obtained by the
highest of a string of tandem kites. This is 383 feet
higher than the preceding best record, made at the
same place on August 26. The flight was begun at
3:40 P. M. and the temperature at the surface was
40 degrees, and the wind was blowing at the rate of
seventeen miles an hour. At the highest level the
temperature was 12 degrees and the wind velocity
fifty miles an hour. The combined kites had an area
of 205 square feet and weighed 26 pounds, while the
weight of the wire was 76 pounds. A series of five
high flights were made on successive days, Sunday
excepted. The average height reached was 10,300 feet,
or nearly two miles.

—— et ——
A Large Timber Ocean Cradle.

An immense timber cradle has been under construc-
tion at Seattle., Washington, during the past three
months, and the last section of the odd-looking eraft
was launched on March 20, and will be placed in posi-
tion to receive the first cargo in a few days. It is
thought that the cradle will have a capacity of 3,000,-
000 feet of lumber. Many lumber shippers are afraid
the craft will never reach San Francisco, its destina-
tion,
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QUADRUPLE COMPOUND HARMONIC MOTION.
BY M. J. HOFERER, 8.J.

As the science of physics advances, harmonic motion
of some kind or other is found to be at the bottom of
almost all phenomena. Some of the experiments, es-
pecially those in compound harmonic motion, are very
interesting and instructive. The physicist’s ordinary
instrument for this purpose is the double pendulum,
in which a needle is made to trace upon a glass plate
the resultant of two pendulum motions in planes at
right angles to one another. If the two pendulums
are isochronous, the needle will trace straight lines,
ellipses, or cireles, according to the phase of oscillation.
If the pendulums are not isochronous, but of lengths
corresponding to the squares of the ratios 1:2, 2 :3,
3 :4, 3:5, ete., the needle will trace a series of curves
similar to those represented in Figs. 1, 2 and 3.

If, however, the plate holder itself be suspended by
a thread, so as to move without friction, and then
be attached to two other pendulums, and all four
be set in motion, each with its own time, phase,
and amplitude of vibration, the result will be a new
series of figures, more numerous and far more beauti-
ful than the preceding. Then a calcium or electric
light may be placed under the plate and the figures
thrown upon a screen while in course of formation.
The effect can easily be imagined—a perfectly dark
field, receiving gradually bright, white light, in the
shape of magnificent curves, circles, stars, and an
almost unlimited number of other figures.

The photograph represents a quadruple harmonic mo-
tion pendulum designed by the writer and constructed
under the direction of Rev. T. J. Freeman, S.J., pro-
fessor of physiecs at Woodstock College, Woodstock,
Md., and used with good effect in a public lecture on
harmonic motion.

It consists of a solid table 40 irniches in height ; four
leaden pendulum weights, of 12 pounds each, and ca-
pable of being raised or lowered at will ; four 14 inch
brass tubes resting upon knife edges and carrying gim-
bals at the top with steel wires, which are connected
hinge fashion with the needle, %V, and the plate holder,
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P. This plate holder is suspended from a standard 20
inches in height, and carries a darkened glass plate
upon which the needle moves and traces its circuitous
paths. An excellent plate darkener has been found to
be a thin coat of vaseline covered with lampblack.
These plates, if covered with another coat of varnish,
serve the purpose of first-class negatives for photo-
graphing the curves. Then there is the ordinary ap-
paratus for projection, L, being a metallic inclosure
for the lamp, and the key, K, the axis of a mirror
which reflects the light up through the plate, P, and
into the prism, M, whence it is thrown upon a screen.
And last, but not least, there is the contrivance for de-
termining the phase and amplitude of vibration, two
elements in these figures only second in importance to
time itself. The amplitude depends upon the length
of the cord, ¢, which, beginning at the key, X!, and
passing down through the tube, 7', and then through
the screw-eye, g, is fastened to a small hook, &, hang-
ing from the block, b. This hook is raised (thereby
pulling the pendulum toward the screw-eye, g) and
put up through a hole in the block, b, at the top of
which the hook is caught by the end of a little lever,
! (Fig. 18). This lever is connected with the adjacent
pendulum, ¢ by means of the thread, ¢, whose exact
length, adjusted by means of the thumb-screw, s (see
photograph), determines the phase of oscillation.

Fig. 18 gives a view of all three levers and their con-
nections, and Fig. 20 the same in a different position.
It will be noted that pendulum, a (Fig. 18), is set off by
hand. and then a, pulling the lever, Z, sets off pendu-
lam, b, then b performs a similar service for ¢, and ¢
for d, and supposing each set of pendulumns to be iso-
chronous, both needle and plate will circle around in
the same direction, that is, counter clockwise. In
Fig. 20 the needle and plate take opposite directions,
thereby producing an entirely different class of figures,
each class containing an endless number of varieties,
determined by modifications in tiine, phase, and ampli-
tude. A few of the wore striking figures are shown in
the accompanying cuts.

It may be asked here whether there is any way of

17.— Ratio 9: 1113115,
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telling by inspection the amplitude and oscillation ra-
tio of the two circular motions required to produce
any of these figures. The answer to these questions is
much simpler than may at first be imagined. First,
the ratio of oscillations may be known from the num-
ber of pointsor loops in the figure, since this number is
always equivalent to the sum of the two numbers of
the ratio, e. g., 2:3 = 5 points or loops (Figs. 2, 5, 6, 7),
34 = 7 (Figs. 2, 8,9, 10), and 5:7 = 12 (Figs. 2, 11, 12).
But how can a person tell whether, for example, the
ratio was 5:6 = 11, or 4:7 = 11? By thissimplerule:
The lesser number of the ratio is invariably one greater
than the number of points or loops cut off by any line

Fig. 18.—LET-OFF MECHANISM.

in the figure, as may easily be verified in Figs. 2, 6, 8,
9, 12. Secondly, the amplitude of the two circular mo-
tions may be found in the following manner : The dis-
tance from the center to the farthest part of the figure
is the sum of the two required amplitudes, and the dis-
tance from the center to the nearest part of the figure
is the difference of the two amplitudes, and from the
sum and difference the two amplitudes themselves may
easily be found. Figs.5, 6,7, of the ratio 2:3, and Figs.
8, 9, 10, of the ratio 3:4, show how figures of the saine
ratio may be varied by a simple change of amplitude.
Figs. 2, 13, 14 and 15, 16, show how the resultants may
be varied by starting the plate and needle in the same
-or opposite directions. Fig. 17 is a sample of what
may be obtained by having all four pendulums of dif-
ferent lengths.

Fig. 19 shows how the resultant of quadruple har-
monic motion may be plotted beforehand and then
verified upon the pendulum. The diaeters of the two
circles represent amplitude of swing, and the divisions
of the circumferences, distances traveled
in equal times by the needle and the
plate. Then the algebraic sum of the
sines and cosines at each instant 1, 2, 3,
etc., after starting will give the exact
position of the resultant at the same in-
stant, and a line passing through all these
points will describe the figure which the
combined motions of all four pendulums
would, under the given conditions, pro-
duce.

It may be remarked in conclusion that
the starshaped figures beautifully ex-
emplify the action of plain polarized
light in passing through quartz crystal,
where, according to theory, the beam is
broken up into two circularly polarized
teams going in opposite directions and
at different speeds, thereby shifting the
original plane by an angle proportional
in size to the thickness of the erystal.

O
THE LATE PROF. 0. C. MARSH,

Prof. Othaniel Charles Marsh, who occu-
pied the chair of paleontology and was
curator of the geological collections of
Yale University, died at his residence at
New Haven on March 18, 1899, of pneu-
monia.

In the death of Prof. Marsh American
science has suffered the severest blow
since the death of Prof. Cope. He was
born in Lockport, N. Y., in 1831; his
maternal uncle being the eminent banker
‘George Peabody. From early youth
Prof. Marsh was addicted to athletic exer-
cise, and he was a sportsman before he
became a scientist. This out-of-door life
and contact with nature soon turned his
attention to the study of natural sciences,
and at the same time it contributed ro-
bustness and vigor to his frame, which
enabled him in after life to perform with-
out weariness an amount of thorough
and efficient work under which the book-
ish man would have succummbed. In

Scientific Duwevican,

1852 he went to the Philips Exeter Academy at Andover,
Mass., and graduated as valedictorian of his class. He
entered Yale College in the fall of 1856, graduating in the
class of 1860 with high honors. The next two years he
studied in the scientific school of the college, devoting
his attention to mineralogy and paleontology. His
vacations were generally spent in Nova Scotia, in the
study of the paleontology and geology of that then
little known country, and it was there that his first
great discovery was made, the two celebrated vertebree

ScrAutS

Fig, 19—METHOD OF PLOTTING THE FIGURES.

of the Eosaurus acadianus, the earliest fossil example
of reptilian life then known. In 1862 and 1865 he
studied zoology, geology, and mineralogy in the prin-
cipal German universities, among the most eminent
teachers of the time, passing his vacations in field
work in various parts of the Continent and specially in
the Alps.

In 1866 he returned to this country and was appoint-
ed Professor of Paleontology at Yale University, and
retained the professorship until the time of his death.
The fund which endows it, as well as the endowment
of the Peabody Museum of Natural History at New
Haven, Conn., the Peabody Museum of Archeology
and Ethnology at Cambridge, and the Peabody Acad-
emy of Sclence at Salem, Mass., comes from the estate
of George Peabody, his uncle.

Prof. Marsh began the work of his professorship by
the examination of the cretaceous and tertiary fauna
of New Jersey, and in 1868 he made the first journey to
the region with which his name is most fully identified

THE LATE OTHANIEL CHARLES MARSH.
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—the Rocky Mountains. He led various scientific ex-
peditions to this then little known country, and in
these researches he crossed and recrossed the Rocky
Mountains between twenty and thirty times, and pene-
trated regions which had never been before visited by
white men, encountering much danger and enduring
great hardships. More than once he required the pro-
tection of the United States troops against the assaults
of hostile Indians. The Yale exploring party of 1870
discovered over a hundred new species of extinet verte-
brates, most of themn from two newly discovered ter-
tiary basins. Among the more important of these dis-
coveries were a new sub-class of birds with teeth, the

Fig. 20.—LET-OFF CAUSING NEEDLE AND PLATE
TO MOVE IN OPPOSITE DIRECTIONS.

first known American pterodactyls, two new orders of
large mammals of elephantine bulk, with horned cores
on their skulls, specimens of the earliest known ances-
tors of the horse, the monkeys, bats, or marsupials,
ever found in this country, and a number of several
new families of dinosaurs. Some of these reptiles were
the largest land animals ever discovered. All of these
became the property of the Peabody Museum at Yale.
Probably his most startling discovery was that of the
fossil ancestor of horses—the cohippus—as large as a
fox, with four toes and the signs of a fifth on the fore
feet and three toes on the hind feet. In 1876 Prof.
Marsh began preparing monographs describing his dis-
coveries, and more than three hundred of them have
appeared in The.American Journal of Science and in
the publications of the United States Geological Sur-
vey, the last to appear being ‘‘The Dinosaurus of
North America,” in 1896. Naturally, Prof. Marsh was
the recipient of many honors, both at home and abroad.

Prof. Marsh has left his entire estate to the Uni-
versity. It isthought that it will amount
to $150,000. Prof. Marsh gives to Yale his
residence and his spacious grounds for
a University botanical garden. The
National Academy of Sciences is to get
$10.000; and 2,000 orchids belonging to
Prof. Marsh are left to the University. It
is said that his scientific collections re-
ferred to below were worth in the neigh-
borhood of $1,000,000.

Prof. Marsh will be best remembered
at Yale by his magnificent gift made in
January, 1898. For years he had been
collecting a valuable series of examples
of vertebrate and invertebrate fossils from
all over North America, the collections
nuwbering many thousand individual
specimens. These were presented to Yale
University January 15, 1898. The entire
collection really includes six individual
collections. The first were vertebrate
fossils, the most important part of the
gift. Prof. Huxley stated in 1876 that
this was the greatest collection of the
kind in the world. Second is the col-
lection of fossil footprints, taken mostly
from the region of Connecticut Valley.
The third is that of the invertebrate
fossils. The fourth in the series is recent
osteology. The two remaining collections
are of American archaology and ethno-
logy, as well as a fine collection of miner-
als.

The news of Prof. Marsh’s death was a
great shock in university circles, and the
loss to American science by his death is
almost incalculable. His researches in
pure science will never be forgotten.

—_—
A Singular Bequest,

It has been stated that John Walter,
of The London Times, left as a legacy to
his daughter one of the advertising col-
umns of the Thunderer. It brought
the lady a steady income of $150 a day
—enough to keep her from poverty.



202

Novelties for the Paris Exposition.

If the management of the Paris Exposition fulfills its
promises, no small numnber of technical marvels will be
revealed to the public in 1900. First of all there will be
Sczepanik’s much heralded telectroscope, an instrument
which, by the aid of selenium, is said to have solved
the problem of electrical vision. The telectroscope
will, however, find a rival in the telautograph invented
by Anton Pollak, a Hungarian engineer. The telauto-
graph, it is claimed, provides a means of receiving mes-
sages sent froin one station to another, in exactly the
same form in which they were transmitted. The idegy
in itself is old; but the inventor is said to have devised
an apparatus which is entirely different from its pre-
decessors. Pollak claims to have solved the problem
by using selenium—a metal which is unique in possess-
ing the property of conducting electricity with a re-
sistance which varies with the intensity of the light
that falls upon it. The varying illumination is pro-
duced by treating the written telegramn in a peculiar
manner, and the variations in resistance effected by
the selenium are communicated to a conductor to pro-
duce an increase and decrease in the intensity of the
current passing therethrough. According to Uhland’s
Wochenschrift, the Vereinigte Elektricitéits-Actien-
gesellschaft, of Budapest, has applied to the manage-
ment of the Exposition for space in which to exhibit
the apparatus. An imperfect model is said to be in
tolerably successful operation, and tobe able to trans-
mit in one hour 144 telegrams, each four inches by two
inches,upon which spaceany number of words or char-
acters can be inscribed.

——— >
Houdin and the Arabs.

Probably the most interesting personality in the
whole history of magic is Robert-Houdin. His inter-
esting works on magic are classics, and are so regarded
by all conjurers. Rarely has a more fascinating bio-
graphy been written than his ‘* Memoirs.” The crown-
ing event of Houdin’s life was
when he was sent to Algeria
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rising, threw his cloak round his face to conceal his
shame, and rushed from the theater, leaving his com-
patriots stricken with fear. The trick was as simple
as the result was startling. The box was placed on
a powerful electro-magnet, and the current being com-
plete, no man on earth could have lifted it. An elec-
tric shock, sent at a signal by Houdin from behind
the stage, was what caused the Arab toshriekand hur-
riedly retreat.

Before the excitement caused by this trick had sub-
sided, Houdin announced that he had a talisman
which rendered him invulnerable, and he defied the

best shot in Algiers to kill himm. A marabout at once -

sprang on the stage, exclaiming, ‘‘I want to kill you I”
Houdin handed him a pistol, which the Arab, examin-
ing, pronounced a good one. ‘‘It is a good pistol, and
I will kill you.”

‘“ Very well,” said Houdin. ‘‘To make sure, putin a
double charge of powder. Here’s a wad. Take a
bullet from this tray, and mark it so you will know it
again. Ram it into the pistol well.”

‘It is done.”

‘“Now,” said Houdin, ‘‘you say the pistol is a good
one, and you've loaded it well, so kill me.”

‘“Yes,” replied the marabout ; ‘I will do that.”

Houdin took a pear, stuck it on a knife, and walked
a few paces in front of the Arab, and told him to aim
at his heart. He fired, and the marked bullet was
seen on the pear. After the powder and wad were
rammed home, and while the Arab was marking the
bullet, Houdin slipped a little tube into the pistol.
This tube was closed at the lower end, and into this
the Arab dropped the bullet. As he thrust the wad
down with the ramrod, the tube fitted snugly on to it,
and was withdrawn with it, being polished to re-
semble it. Houdin thus got possession of the marked
ball, and all was then plain sailing.

On one occasion during his visit to Algiers Houdin
was placed in a very awkward position, from which he
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showed the bullet between his teeth. ‘*You could
not Kill me,” he said, ‘‘and now you shall see what my
shots can do.” He fired at the marabout, and immedi-
ately a red splash was seen on the whitewashed wall
before which he was standing. The Arab was un-
touched ; stepping up to the wall, he dipped his finger
in the red splash, tasted it, and realizing that it was
blood, collapsed in amazement.

Though the trick was simple, only a Houdin eould
have devised and carried it out successfully. During
the night he had melted some wazx, blackened it to
look like lead, and ran it into a bullet mould, thus ob-
taining a hollow globe of wax exactly resembling a
bullet in appearance. It was with this bullet the
marabout loaded his pistol, and in ramming it down
crushed it to powder. A second bullet, similarly made,
Houdin filled with blood obtained from his own body.
This he dropped into his pistol, and rammed it down
very gently, so as not to crush it. As it struck the wall
it was broken, leaving a red splash af blood.

to counteract the influence of
the marabout priests over
ignorant Arabs. The mara-
bouts are Mohammedan mira.
cle workers and were continu-
ally fanning the flames of re-
bellion against French domi-
nation. The French govern-
ment invited Robert-Houdin ?
to go to Algeria and perform
before the Arabs in order to
show them that a French wiz-
ard was greater than a mara-
bout fakir. This was pitting
Greek against Greek. The
marvels of optics, chemistry,
electricity, and mechanics
which Houdin had in his re-
pertoire, coupled with his
digital dexterity, were well
calculated to evoke astonish-
ment and awe. How well the
French wizard succeeded in his mission is a matter of
history. A full account of his adventures among the
Arabs as contained in his ** Memoirs ” makes very inter-
esting reading. The Household World recently pub-
lished the following account of his early experiences in
Algeria :

To witness Houdin’s first performance in Algiers the
neighboring tribes were invited. The theater was
speedily filled with them and the French officials, who
attended in all their pomp and glory. Interpreters
were scattered through the house in order to repeat
Houdin’s remarks to the natives in their own language.
With true Oriental dignity and gravity, the Arabs wit-
nessed the first few tricks in stolid silence, but the tak-
ing of a huge cannon-ball from a borrowed hat aroused
great excitement.

Then came the great tricks of the evening, especially
prepared to astonish the Arabs.

By a wonderful power which I possess,” said Houdin,
‘I can deprive any man of his strength. I invite any-
one to prove my words.”

On this being interpreted to the Arabs, a tall,
strong man stepped forward on the stage. Houdin
held in his hand a little iron box, and, balancing it
carelessly on his little finger, he asked the Arab,

‘“ Are you strong ?”

‘“Yes,” replied the man carelessly.

** Are you sure of always remaining so ?”

‘ Always.”

** Lift that box.”

The Arab did so, and asked contemptuously, *Is
that all ?”

‘ Wait!” said Houdin, making a solemn gesture.
¢ Now you are weaker than a woman. Try to lift that
box again.”

The Arab seized the handle and tugged again. He
could not raise the box an inch from the floor. After
many attempts, he paused for a moment to brace him-
self for a final effort. He seized the handle again, but
shrieked aloud with pain, dropped on his knees, then,
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only extricated himself by his quick-wittedness. He
was the guest of an Arab chief, Abou Allem, and enter-
tained his host and friends by a few tricks. One of
the company was a marabout, who asserted that the
spectators in Algiers had been merely duped by a
vision. Houdin, however, produced the marabout’s
watch in his hand, and, on feeling his sash, the mara-
bout found there a five-franc piece. Convinced by
this and other feats that Houdin was really a sorcerer,
he challenged him to repeat his performance in the
theater and produced two pistols. ‘‘You need not
fear,” said the Arab, ‘‘since you know how to ward off
bullets.” Without losing his self-possession, Houdin

COURSE OF THE RAYS THROUGH THE TELEPHOTO.

explained that his invulnerability lay in a talisman
which was with his possessions in Algiers. *‘‘ By six
hours’ prayer, however, I can do without that talis-
man, and at eight o’clock to-morrow morning you can
fire at me.”

At the appointed time there was a large concourse of
Arabs, which the news had attracted. The pistols
were brought and carefully examined. The marabout
dropped in the powder, Houdin handed him a bullet
from the tray, and he rammed it down. Houdin then
loaded his own pistol, and, walking about fifteen paces
away, turned and faced the marabout. The shot was
fired, and the Frenchman opened his mouth and
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TELEPHOTOGRAPHY,

Every photographer has seen opportunities for mak-
ing desirable photographs when distance interposed
an insurmountable obstacle ; for example, it may be de-
sired to photograph a group of cattle in a field, which
would be scattered on the approach of a human being,
or a distant but inaccessible mountain which could
only be seen to advantage from a neighboring hill, or a
bit of scenery on the further side of a river or lake, and
hundreds of other scenes which attract the eye of the
photographer, but which are practically beyond the
reach of his instrument without the device deseribed
in this article, by means of which the object may be
brought into such close proximity as to make the work
of the photographer very easy.

Given a distant and inaccessible object, the necessity
for a photograph, and a photographer desirous of pro-
ducing such a photograph, and we have all the con-

ditions for the practical use

of the telephotographic at-

tachment herewith illustrat-

ed. This is not a telephoto-

| graphic objective, but an

achromatic negative combi-

nation to be attached to an

ordinary photographic lens

to amplify the image pro-

duced by the lens from three

to eight diameters, thereby

-representing the object at

from one-third to one-eighth

the distauce shown by the

lens without the attachment ;

in other words, it enables the

operator with a photographic

lens to obtain a photograph

of an object on a much larger

scale than can be obtained

withthelensalonewithoutthe

telephotographic attachment.

During the late war with

Spain, the desirability of pro-

curing photographic negatives with the aid of a

telephotograph became very apparent. Mr. Dwight

L. Elmendorf, of New York city, who has made a

special study of this method of photography, followed

the campaigns in Cuba, both on sea and land, and with

the aid of the telephotographic camera obtained some

remarkable photographs of troops in action. Many of

these photographs were taken at a great distance from

the scene of action, so that the photographer was in

comparative safety while engaged in taking the views.

The results obtained, however, do not justify this

supposition, as, from all appearances, the men appear

to be in close proximity to the camera, and one would

judge that the intrepid photographer was having a

hot time of it. There are immense possibilities of a

very practical nature in the use to which this method

of photography can be put, and it should prove of

great value in warfare in determining the nature of

the enemy’s country, in making observations of special

objects and fortifications, and in obtaining a record of

the positions of troops while maneuvering or in action,
while they are at a considerable distance.

We give an example of the work that may be ob-
tained by the use of the telephotographic attachment.
The smaller picture is a view of a large summer hotel
in Maine, which was taken on an 8 X 10 plate with a
rectilinear lens. The small space inclosed by the par-
allelogram contains what appears on the larger plate
magnified seven times. Both views were taken from
the same point, one with the photographic lens alone,
the other with the lens provided with the telephoto-
graphic attachment adjusted to magnify seven times.
This attachment is of great utility in taking views
with even much less magnification than that here
shown. It is very useful in making pictures of build-
ings, especially high and inaccessible portions, as it
permits the operator to take the view from a point far
enough away to avoid the distortion common to pictures
made with the lenses of wide and medium angles.
The attachment is shown as applied to a Zeiss anas-
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tizmat 614 X 814 lens on an 8 X 10 box provided with an
extension, to enable the parts to be adjusted for a mag-
nification of eight times. This necessitates a camera
box 42 inches long, requiring the use of two tripods.
The extension on the back of the camera box is 22
inches in length, and is used fully extended only for
magnifying six, seven or eight times. For making
views with a magnification of three, four or five dia-
meters the rear bellows is closed, and the apparatus is
supported on a single tripod.

The telephotographic attachment represented in one
of the engravings with a Zeiss objective inserted in the
outer end is shown partly in section, to more clearly
illustrate the construction. The rear or flanged end of
the attachment contains an achromatic negative or
concave lens which corresponds to an amplifying lens
in a microscope or telescope. To the tube containing
this lens is fitted a sliding tube, in the front end of
which is placed the photographic lens proper. The
sliding tube is adjusted by means of a rack and pinion,
the latter being turned by the ihilled wheel.

As the amplifier magnifies any imperfections that
may be in the lens to which it is applied, it follows
that none but the finest lenses can be used in connection
with theattachment. It has also been ascertained that
it isnecessary to have the negative lens fitted toand cor-
rected for the photographic lens with which it isused.
After the rays cross in
the photographic lens
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indicated above. The whole subject is teeming
with interest for the amateur photographer, and the

PHOTOGRAPHIC LENS WITH TELEPHOTO
ATTACHMENT.

most interesting and startling results are often ob-
tained.

Breathing Valves of Fishes,

Fishes breathe, as is well known, says Ulric Dahl-
gren, in The Princeton Bulletin, by passing a stream
of water through the oral cavity, in at the mouth
and out by two lateral openings, the gill clefts. This
is accomplished by a rhythmic motion, plainly visible,
the nature of which, however, has never been accu-
rately described, our best text-books of ichthyology

203

calling it ‘‘swallowing,” ** An act similar to swallow-
ing,” ete.

The writer’s discovery of two membraneous valves
just inside the teeth has made possible the following
conception of the breathing of teleost fishes.

The construction and operation of the fish’s appa-
ratus is that of a perfect two-valve pump. In such
a pump there must be a chamber which possesses two
openings, each guarded by a valve. The forces neces-
sary to operate such a structure are three (or six) in
number : 1st, a force so applied as to alternately con-
tract and expand the chamber; 2d, a force to alter-
nately shut and open the posterior (exit) valve; 3d,
a force tc alternately shut and open the anterior
valve. These valves must be operated in proper
sequence to the expansion and contraction of the
chamber. The valves may be operated either by
separate mechanism or by the automatic action of a
current passing through the chamber.

It is to this latter point that attention is called
in the case of the fish. Here we find a chamber (the
oral cavity) and two openings, the mouth (anterior
opening) and the double gill opening (posterior open-
ing). Muscular force is applied to expand and con-
tract the oral cavity. But no such direct applica-
tion of muscular force is needed to open and close
the anterior and posterior openings. This is done
automatically by the
branchiostegal valves

and diverge within the
cawera, the central ones
are rendered still more
divergent by the achro-
matic concave lens tak-
ing the course shown
in the diagram. It will
be seen that only a
small portion of the
rays received and trans-
mitted by the photo-
graphic lens pass
through the amplifying
lens. The time of ex-
posure is, of course,
much longer with the
telephotographic at-
tachment than with the
photographic lens
alone : that is, it is ap-
proximately propor-
tional to the square of
the magnification. For
exawple : If, with the
photographic lens
alone, the exposure
would bé ¢ of a second,
with the telephoto-
graph adjusted to mag-
nify eight times, it
would require an expo-
sure of one second ; but
there is considerable
latitude in exposure in
a telephotograph, and
it is well enough to give
a little more time than
the rule calls for.

A HOTEL IN MAINE PHOTOGRAPHED WITH ORDINARY LENS.

in the gill opening (or
posterior opening), and
" 3 by the maxillary and
mandibular breathing
valves in the mouth
opening (or anterior

opening). The fish is
thus not required to use
separate muscles fo

close and open the pas-
sages, but the loss of
energy due to friction
and retarded momen-
tum on the valves must
be added to that re-
quired to expand and
contract the oral cavi-
ty. It is simply a me-
chanical economy such
as is found in the
heart.

—_—
Work on the Public

Library.

At the recent meeting
of the Board of Trustees
of the New York Publie
Library it was an-
nounced that the Board
of Estimate and Appor-
tionment would pioba-
bly be able to appropri-
ate $1,000,000 for the
work on the New York
Public Library during
the present year, and
$500,000 thereof is now

The principles under-
lying the use of the
camera for this kind of
photography are so
simple that there is no
reason why any one
having any taste for
photography should
not quickly become ac- v
customed to its manipu-
lation, with results that
will be found most
novel and gratifying.
The expense is trifling,
as the ordinary cawera
and lens may be used,
the extra length being
obtained by means of
the box extension at
the back of the ordi-
nary camera. This box
extension is clearly
shown in the engraving.
Of course, owing to the
length of the complete
apparatus when assem-
bled for telephoto-
graphic work, two tri-
pods are necessary.
We present in one of
the views a detail of
t he telephotographic
attachment and a dia-
gram showing the path
of the rays before they
reach the plate as
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immediately available,
by reason of an appro-
priation made March
17, for removing the
reservoir and 1making
the foundations. The
work on the library has
been delayed for a long
time, owing to the real
or supposed approach
of the city to its debt
limit. However, there
has really been no time
lost, for the interval
since the adoption of
the plans has been most
valuable as giving an
opportunity for their
study and development.
Since July, 1896, about
80,000 volumes and 80,-
000 pamphlets have
been added to the col-
lection of the library,
and at the end of the
present year the library
will contain about
465,000 volumes and
180,000 pamphlets. To
accommodate the great
increase, nearly five
linear miles of shelv-
ing have been built,
of which nearly one-
half has been placed in
the Lenox Library
building.
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Sorrespondence.

A New Plan of Education.
To the Editor of the SCIENTIFIC AMERICAN :

The sketch I gave of a plan to promote-international
correspondence and mutual help, that you Kkindly in-
serted in the SCIENTIFIC AMERICAN of January 14,
1899, has brought me many very sympathetic cominents
from your readers and more inquiries than I know how
to answer, unless you can find a place for this letter in
yvour correspondence columns. I shall try to condense
my reply as much as possible.

First : No such an association as I propose yet exists :
whetler it ever shall be realized depends entirely on
the reception this idea meets with generally. If such
an association is really as useful as I believe it to be to
thousands of intelligent people all over the world, it
will certainly appear, grow, and become as common an
institution as the post office. If the time is notripe
for it, it will have to wait. I am the last man to know
anything about that.

Second: I am quite alone in this, and have neither
the time nor the means to work out the plan single
handed.

Third : Since mmany correspondents ask me where the
money is to come from, I must have failed to explain
that the veryv pith of the plan is that no capital is
needed to run it. All is based on mutual service. A
comparatively small sum must be collected to pay for
work in drawing up the programine, printing and post-
ing the lists of associates, ete., these expenses to be
covered by sale of lists at a moderate price. Once
started, the bureau should soon become self-supporting.

Finally : My idea of commencing the business was as
follows : In each of the greater countries a newspaper
or journal that would lend its temporary assistance to
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capitalists, ete.), and who approved the proposed asso-
ciation, to send their names and addresses to the editor.
A list of these names would then be sent to each of
these gentlemen, with the request to natne one repre-
sentative, the one who received the most votes to be
the representative of his country. In case of refusal,
the next, ete. Once elected, the representatives of all
countries, perhaps 12 or 15 in all, might arrange the
time and place of meeting, say at the Paris Exhibition.
This meeting to nominate a board of three or more
persons, at their choice, who would constitute the cen-
tral bureau nentioned in my paper. Immediately on
being nominated, the bureau would commence work,
i. e.,, draw up and publish the circular, elaborate a pro-
gramine, ete.

This co-operation of universally known men would
be invaluable, as it would immediately place the whole
scheme on a serious footing and earn for it the confi-
dence of all people. At the same time, I fail to see on
what grounds we could expect them to refuse their as-
sistance. The plan is in no way a speculation or com-
mercial enterprise—rather a kind of mutual education
and assistance scheme. The trouble would be limited
to writing and sending two cards to a newspaper, the
first containing writer’s name and address ; the second,
name of representative. The work of the representa-
tives on meeting each other would also be limited to
the organization of the central bureau. When matters
would have reached that point, I think it would be an
easy matter to realize the small capital necessary to
corumence work.

A last word. Some correspondents tell me that it
would be unreasonable to expect special or detailed in-
formation free of all charge. Evidently; nor do I
think there can be two opinions on that point. But as
things stand at present, most of us do not know where
to ask for the reliable information that we are quite
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The Current Supplement.

The current SUPPLEMENT, No. 1218, has many in-
teresting articles, of which * The Nicaragua Canal ” is
undoubtedly the most interesting. This is a digest of
a lecture delivered by Prof. Lewis M. Haupt, member
of the Nicaragua Canal Commission, and revised by
the author. It is accompanied by nine interesting
photographs. ‘‘ An English View of the Spanish-
American War” is a timely article. *“ The Production
of Metallic Tubes by Extrusion “ describes a new metal-
lurgical process, by which all kinds of wetallic sections,
even of the most complex designs, are obtained by
foreing metal melted to plasticity through a die under
hydraulic pressure. ‘ Trade Suggestions from United
States Consuls” are particularly interesting in this
number. The usual notes are also published, includ-
ing a number of formulas for shoe dressings. ‘‘New
Jersey Corporations” is an article describing that
State’s great income derived from corporations which
come to the State because they are not excessively
taxed. * The Patent Systems of the United States
and Foreign Countries Compared” is by W. Clyde
Jones. ‘‘The North American Porcupine” is an in-
teresting article by Dr. G. Archie Stockwell.
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements,

CHECK-ROW CORN-PLANTER. — CHARLEs H.
BAKER, St. James, Mo. The invention provides a ma-
chine which is capable of varying in an effective and sim-
ple mannerthe distance between the points at which the
corn is dropped. The mechanism includes arotary feed-
wheel and means for imparting a continuous rotary mo-
tion thereto. A rotatable drop plate is mounted below
the feed-wheel and is provided with means for impart-
ing anintermittent motion thereto, and with means for
varying the length of each movement -thereof. The
invention, it will be observed, embodies a new method
of regulating the movement of the drop-plate. By reason
of this construction, the intervals between the drop
pings can be varied as desired, it being also possible ac-
curately to measure the exact adjustment of the parts
necessary for any given distance between the droppings.

Bicycle-Appliances.

DEVICE FOR TRUING WHEELS. —JoBEN G.
SceMIDT, Portland, Ore. This truing device for bicycle-
wheels has a body-plate with a fixed and an adjustable
jaw adapted for engagement with the forks of the
bicycle-frame. An adjusting-bar is pivoted on the body-
bar and extends below the jaws and beyond the body-
plate. A truing-point is carried by the body-plate, and
a gecond truing-point is adjustably located on the ad-
justing-bar to take eccentric deflection off the wheel.
The device is of such size and form as to permit its
being carried in a tool-bag.

Engineering-Improvements,

ROTARY ENGINE.—WiLLiaM H. WiLsoN, Hinton,
W. Va. The engine has two rotary exhaust valves which
have a link connection. These valves are each directly
connected with oscillating pistons which are operated by
steam led to them from the main inlet ports of the en-
gine. These main ports are two in number—one for for-
ward motion and one forreversing. They are opened
and closed by a valve consisting of two concentric tubu-
lar segments, fitting one within the other and operated
by a single lever connected with them on tbe outside.

Mechanical Devices.

CARDING-MACHINE.—ALEXANDRE VINCHON, Rou-
baix, France. The ordinary method of cleaning wool in
carding machines, by means of the picker roller, givesim-
perfect results, because the wool is very slightly divided,
and “because it becomes entangled by large fibers,
thus hiding and retaining in the wool, burs and other im-
purities. The object of this invention is to overcome
these two defects by placing directly behind the picker
roller a cleaning-roller having rows of fine teeth arranged
longitudinally around its periphery. These teeth open
out the ‘fibers and expose the burs, which are then re-
moved by another picker-roller without injuring the
fiber.

COIN-CONTROLLED VENDING'-MACHINE. --
WiLLiaM TRIBBLE, Alton, Ill. This machine is intended
for the automatic vending of cigars. The cigars are
placed in a box in the top of the machine. They are
arranged with a ribbon running back and -forth between
the layers, so that when the ribbon is wound off on a
reel the cigars are displaced one at a time and fall into
slots in a delivering roller, whick turns and drops them
in a chute. The machine is so constructed that it may
be get to deliver two cigars or more at a time if desired.

SINGLE TRIGGER FOR DOUBLE-BARREL FIRE-
ARMS.—PEeTER C. KoLL, Walnut, Iowa. The invention
provides a single trigger which may be used with perfect

that the right-hand hammer will drop first without the
possibility of the left-hand hammer’s being brought
into action. Upon pulling the trigger a second time
after the first firing, the left-hand hammer will be
operated. Novel means are provided for safely lowering
the hammers when cocked and when tbe gun is opened,
this result being attained mainly by the forward move-
ment of the trigger. If, however, the hammer be cocked
and the gun closed, the hammers can be dropped by
firing, the trigger being locked against forward move-
ment,

Miscellaneous Inventions.

ENVELOP.—JAcoB ScHAUB, Salt Lake City, Utah.
This invention seeks to provide an envelop which cannot
be opened without detection. The improved envelop is
provided with a bottom flap having an inward fold form-
ing a pocket, with two side flaps overlapping each other
and the bottom flap, and separated at their lapped ends
by a narrow space, 8o as to permit the tongue of a mu-
cilaged sealing-flap to enter the pocket. The envelop is
of especial gervice in the sending of second class matter
through the mails.

HOSE-COUPLING.—HENRY O. PAuUL, Clear Lake,
Iowa. One of the two sections of this coupling is formed
with a conical, shouldered head, and with a second
shoulder back of the first. The mating section is con-
nected with the first section by means of a collar, the
rear shoulder previously mentioned being located within
the coilar. Locking-pawls on the collar engage the first
shoulder of the first named section, and prevent the un-
coupling of the parts. Inorder to make the coupling
watertight, a cone-shaped washer is fitted on the coni-
cal shouldered head of the one section, between the two
coupling sections.

WIRE-FENCE.—LINGUE 8. MoRreaN, Kendal), Kan.
This invention providesa wire-fence whose longitudinal
wires may be easily applied and locked to the posts or
detached therefrom, and whose corner-posts may be
readily adjusted to take up the slack of the wires, or to
restore the posts themselves to their original vertical
positions when they have departed therefrom. The
fence-posts are notched to receive the wires and to
hold them in place. In order that these wires may
be still more securely locked, a spring-loop is pro-
vided which is adapted for engagement with the
wire. The corner-posts of the fence are formed with a
body portion comprising a flat inner plate, a V-shaped
outer plate, and a flat-base. In order to adjust the post,
an adjusting stay-rod, formed of two parts corinected by
aswivel-nut, and two shorter brace-rods with nuts ap-
plied to their ends, are employed. In adjusting the
corner post, the swivel is rotated and the nuts turned on
the brace-rods, antil the desired position of the posts
has been obtained.

CASKET-HANDLER FOR HEARSES. — WILLIAM
P. FesT, Rochester, N. Y. The improvement provided
by the inventor for moving burial caskets to and from
hearses, consists of a platform and bars designed as a
permanent attachment to a hearse, and adapted to slide
underneath the vehicle-body when not in use. By
means of the device -a casket may be easgily lowered or
raised.

DRESS-SHIELD HOLDER. — Aveust F. BEESE,
Buffalo, N. Y. The purpose of this invention is to pro-
vide a device adapted readily to attach a dress-shield
to the arm-scye of a garment, the attachment being so
made that theshield may be quickly detached from the
garment and another substituted. The device consists
essentially of two parts: a gripping-section having two
jaws, and a locking-section, the two sections coacting to
hold the shield in place.

TELEPHONE DESK AND REGISTER.—HoRATIO

safety for two hammers, and which is constructed so

F. FoRREST, Brandon, Canada. The desk comprises a

vertical backboard in which the desk proper is remova-
bly held. The desk is provided at its under surface with
two rollers. one of which is adapted to pass through the
core of a roll of paper, the other receiving the paper
after it has been unwound. Two openings in the desk
permit the paper to pass from one roller to the other over
the desk, after the desired records, notes, or memoranda
have been made.

PIPE-COVERING. — JOEN A. SCHARWATH, Jersey
City, N. J. The covering is especially designed for
use on ammonia, brine, or other pipes, and comprises
a split layer of waterproof materia), surrounded by split
rings, a split layer of felt held together by staples and
surrounded by a tube, and a fabric the edgesof whick
overlap and are held together by glue. The covering is
designed to prevent the formation of frost on the pipe
and the loss of coid.

CARTRIDGE-BELT. — Louis SANDERs, Brooklyn,
New York city. The novel feature of this invention is
found in the use of a clamp comprising a box-loop fitted
to embrace the belt-leaf and having opposite, connected
arms arranged to be outwardly bowed. Spurs or prongs
are arranged to be forced through the belt-leaf when the
arme of the box-loop are readjusted to clamp the belt-
leaf. - The clamp is adapted to form pockets in the ex-
tension leaves of the belt, and to increase or decrease
the diameter of a cartridge-pocket originally formed in
the belt.

REPAIRING DEVICE.—GEORGE B. LEONARD, Chi-
cago, Ill. The purpose of the invention is to provide a
repairing device for use on water-closet bowls, arranged
to permit a quick connection between the water-supply
pipe with the bowl, should the water-inlet be broken off.
The device includes a thimble with a flaring end, means
for drawing the thimble outwardly, and a coupling com-
prising two pivotally-connected links extended loosely
through the flared portion of the thimole, the coupling
gerving to limit the outward movement of the thimble.

EGG-PRESERVING CRATE.—BENsoN H. SHEARER
and WiLLiaAM O. LEwis, West Clarksville, N.Y. The
body of the crate is so constructed that it will be sur-
rounded by air and moisture-proof chambers, the air
contained in the chambers or passageways serving to
prevent the absorption of water by the eggs, thue keep-
ing the eggs clear and bright. The lid.of the crate is so
made that, when placed in pogition, the egge will be pre-
vented from becoming tainted.

DOOR-HANGER.—JACEsON D. SCHOOLER, Sedalia,
Mo. 'Thehanger at its upper end is journaled on balls
mounted to travel in a tube split to permit the passage of
the hanger. The tube is supported on eyebolts, each
having a shank and an open eye, the connection between
the shank and eye being split. When each eyebolt is
screwed up by means of a nut, the split portions are
closed, thus causing the eye firmly to hold the tube in
place. The hanger is especially designed for freight-
cars, barns, and dwellings.

Designs.

CORN-HUSKER PAD.—JoHANN G. KEES, Nebraska
City, Neb. Pads of this class are secured to the hand
by straps and are provided with iron hooks to open the
corn-husk. In the present pad, V-shaped end slots are
made for the purpese of relieving the ends of the pad of
undue stiffness, and also for the purpoee of preventing
wrinkling as the ends are drawn and bent around the
hand. Slits are provided for the passage of the strap
used to secure the pad to the hand.

Note.—Copies of any of these patents will be furn-
ished by Munn & Co. for ten cents each. Please send
the name of the patentee, title of the invention, and date
of this paper.
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NEW BOOKS ETC.

THE ELEMENTS OF PHYSICS. A College
Text Book. By E. L. Nichols and
William S. Franklin. Vol. I. Me-
chanies and Heat. New York: The
Macmillan Company. 1898. 8vo. Pp.
218. Price $1.50.

The volume before us is the new edition, revised, with
additions. The study of physics is an entirely different
matter from what it was fifteen or twenty years ago, and
the conditions call for new text books and systems of
teaching. Now, when the student takes up physics, he
must necessarily have a familiarity with mathematics, so
that he can take hold of the matter intelligently from a
mathematical standpoint. The present volume is admi-
rably adapted for a text book where the knowledge of
elements of the calculus is understood. Combined with
supplementary lectures and laboratory work, the three
volumes cannot fail to give the reader a most admirable
knowledge of physics as understood and taught to-day.

AMERICAN TRADE INDEX. A Descrip-
tion and Classified Directory of the
National Association of the Manu-
facturers of the United States. Ar-
ranged for the Convenience of For-
eign Buyers. Philadelphia : National
Association of Manufacturers. 1899.
12mo. Pp. 276.

The National Association of Manufacturers was formed
in 1895, for the advancement of American trade. The
membership of the association embraces 1,000 of the
largest and most responeible manufacturers of the United
States. It is a thoroughlyrepresentative organization, as
its members are of all the important branches of indus-
try and the principal producing sections of the country.
A well equipped bureau of information is maintained by
the association, and a great deal of good has already been
accomplished by it. The association neither buys nor
sells merchandisze, and charges no fees for furniehing
information. The classified list, which is before us, is
a large American trade index, and will andoubtedly
prove of great value.

THE EVOLUTION OF THE ENGLISH HOUSE.
By S. O. Addy, M.A. London: Swan,
Sonnenschein & Company. New
York: The Macmillan Company. 1898.
12mo. Pp. 223. 4R illustrations. Price
$1.50.

We donot know of a more interesting subject than
the evolution of the English house, in which we are
more or less interested, because the English house is the
prototype of our own. The volume before us deals with
round huts, which were the earliest form of European
houses, underground houses, rectangular houses, the town
house, manor house, the castle, watch tower and church
or *‘ Lord’s house.” The author has treated a very diffi-
cult subject with marked success, and it is to be hoped
that a large number of readers will appreciate his efforts.
The volume forms one of the * Social England Series,”
and the only criticism we have to make regarding it is
the totally unnecessary badness of the half-tone engrav-
ings, which are almost useless. It is a pity that such a
scholarly and important book should been so badly made.
It is accompanied by an excellent index, which is usually
missing in books of this kind.

THE YARN OF THE YAMPA. A Transat-
lanti¢ Cruise. By E. I'H. McGinnis.
New York : Outing Publishing Com-
pany. 1898. 16mo. Pp. 160. Illus-
trated.

This little book before us is admirably illustrated by
half-tone engravings. The book is well worth reading,
since it sums up in an entertaining way the account of
the author’s trip, and it gives good descriptions of many



APrRIL 1, 1899.

Sceientific

American,

205

e

important things and places.
that our sailor friends will find that the author has been
somewhatloose in his use of nautical terms and phrases,
as on page 31 and elsewhere, when he refers to the
schooner as a *‘ship™ [now a *‘ship » in ita broad sense
is a large seagoing vessel, and specifically a large vessel
with bowsprit and three (recently also with four and
even five) masts, each of which carries square sails; a
*‘schooner ™ is a fore-and-aft rigged vessel of two or
more masts], and of waves * gtriking us fairly and
rquarely aft of our quarters,” which would amuse
most sailors. On page 53 we find that every rope was
* neatly flemished,” which is, of course, improbable.

INDUCTIVE MASTER METHOD. German
for Educated Americans, With or
Without Teacher. Course of Seventy-
eight Lessons for Thirteen Weeks,
Fifteen Sentences Daily. Additional
Selections of German Proverbs, Say-
ings, Quotations, Poems, ete. By A.
L. Hermann. Minneapolis, Minn.
Whole Course (Five Parts), $2.25.

‘Whatever may be the merits of this method of study-
ing German, one thing at least is certain—it is assuredly
ucique. To teach a language by induction is, to be sure,
no new idea ; but the means whereby the author of the
present system endeavors to impart this inductive knowl-
edge are decidedly original. Each day’s lesson consists
of a typical German sentence, which is modified into

fifteen different forms. A short key to pronunciation and a

German proverb or poetical quotation conclude the day’s

lesson. At the end of the thirteenth week the student

is supposed to have learned enough German to master

Uhland’s ¢ Des Sédngers Fluch.”

QUICK AND EAsy METHODS OF CALCU-
LATING. A Simple Explanation of
the Theory and Use of the Slide Rule,
Logarithws, ete. By R. G. Blaine,
M.E. London and New York : Spon
& Chamberlain. 1898. 18mo. Pp.
144. Price $1.

Mechanical adjuncts in calculating are now almost
a necessity, and of these tkhe slide rule is probably the
most important. The student, toiling along by arith-
metical methods, can hardly fail to regard with won-
der and admiration the ease and rapidity with which
practically the same resultsare obtained by one expert
in the use of this little instrument. A clear perception
of the elementary principles on which the rule is con-
structed will enable the student to soon work out for
himeself satisfactory methods of calculating, and when he
is once master of the slide rule and the use of logarithms,
he will certainly never return to the clumsy methods
which he formerly used.

KILBURN’S STANDARD HAND BOOK FOR
RAILROAD MEN. By A. Kilburn.
é&uo. Pp. 141. Illustrated. Price

1.

The present pocket book is intended for the use of
railroad men, and it contains full information on the
modern railroad locomotive and all its attachments, in-
cluding air brake, air pumps, triple valve, hrake pump
governors, locomotive brake arrangement, pressure re-
taining valve, trainmen’s signal valve, signals, switches,
brake leverage, etc., also directions for operating and
caring for all the parts. A set of questions and answers
on braking, breakdowns, blocking, etc., are added. Itis
also claimed to be a valuable help in preparing for exam-
ination. A full set of double trip daily time sheets is
also included.

ELECTROLYSIS AND ELECTROSYNTHE-
SIS OF ORGANIC COMPOUNDS. Dr.
W. Lob. New York: John Wiley &
%ons. 1898. 12mo. Pp. 103. Price

1.

‘The field covered by the present volume is a broad and
interesting one, and electricity, which possesses such a
diversity of applications, has now obtained a recognized
position in organic chemistry. The very nature of the sub-
ject suggested the possibility of rolving eynthetical and
analytical problems by it which had, as yet. remained
unanswered. The book aims to give as briefly as posei-
ble a review of what has already been accomplighed, and
at the same time to create an interest in the performance
of experimeuts on the electrolysis and electrosynthesis
of organic compounds.

NEUBAUTEN IN NORD AMERIKA. By
Paul Graf. With photographic plates,
plans and explanatory text, with a
preface by K. Hinckeldeyn. Berlin:
Hulius Becker. 1898. Price $1.50.

The number before us, like the other numbers which
have preceded it, is filled with beautiful gelatine prints of
prominent architectural examples in the country. They
are admirably executed.

PHOTOGRAPHIC MOSAICS. An Annual
Record of Photographic Progress.
Edited by E. L. Wilson. New York :
E. L. Wilson. 1898. 12mo. Pp. 286.
Price 50 cents.

% Mosaics” is always a welcome vigitor, dealing as it
does in concige form wiih the very latest developments
in photography. Itis in many ways the most interesting
photographic annual with which we are acquainted. The
present volume is embellished with a beautiful collection
of well-printed half-tone engravings.

THE AMERICAN SUGAR INDUSTRY. By
Herbert Myrick. New York: The
Orange Judd Company. 1899. Pp.
211. Price $1.50.

A practical mannal on the production of sugar beets
and sugar cane and on the manufacture of sugar there-
from lies before us. It is prefaced by a treatise on the eco-
nomic aspects of the whole sugar question, and its bear-
ings upon American agriculture, manufactures, labor,
and capital, constituting a hand book for the farmer or
manufacturer, capitalist or laborer, statesman or student.
‘We have already published two illustrated articles on
the manufacture of beet sugar, and we know, from
the widespread interest which they awakened, that
the subject is fast becoming of vital importance to
the farmers of America, The volume before us is an

We are afraid, however, [

admirable treatise, clear and to the point. The illus-
trations are excellent and numerous, Itisa book which
we can commend.

THE INTERNATIONAL ANNUAL OF AN-
THONY’S PHOTOGRAPHIC BULLETIN.
Vol. X. For 1898. New York: E.
& H. T. Anthony Company. 1898,
8vo. Pp. 303. Price 75 cents.

The * International” is always a welcome visitor, and
the volume before us, like its predecessors, is full of
readable and valuable articles, which are beautifully

 illustrated. Without the several photographic annuals,

a vast amount of important information would be almost
wasted, for few can preserve many periodicals.

How To MAKE AN INDICATOR. By A. C.
. Lippincott. New York: New York
Publishing and Model Company, 1
Cortlandt Street. 1898. 24 pp.
pamphlet. Price 75 cents in cloth, 50
cents in paper.

An admirable little publication, containing all instruc-
tionsand working drawings required by an ordinary
machinist to enable him to construct an accurate
steam engine indicator, make and test the springs. all
from material readily obtained in any locality. The
high price of indicators has prevented many steam users
from possessing them, but with a manual like the present,
any mechanic can construct a reliable instrument, espe-
cially as the company supply materials, castings, and
even partially finished instruments.

HAND BoOK oF METALLURGY. By Dr.
Carl Schnable. Translated by Henry
Lewis, M.A. Vol. I. Copper, Lead, Sil-
ver,and Gold. Vol II. Zine, Cadmi-
um, Mercury, Bismuth, Tin, Antimo-
ny, Arsenie, Nickel, Cobalt, Platinum,
Aluminum. London and New York :
The Macmillan Company. 1898. 8vo.
Pp. 876 4 732. 927 illustrations. Price
$10.

It is a curious fact that there does not exist in the En-
glish language a single complete treatise on metallurgy.
There are, indeed, a number of smaller text books, main-
ly adapted for the use of students, which cover the entire
field, but make no pretension to describing it with any
thoroughness or detail. Such being the position in re-
gard to the literature of the subject, the translator has
rendered the English-speaking, metallurgist a distinct
service in translating the most recent and exhaustive
work on the subject in any langnage. from the pen of an
eminent metallurgical authority, The book gives a com-
plete account of the matallurgical treatment of every one
of the metals ordinarily emrloyed, together with the
recent improvements in the art, not neglecting the scien-
tific principles underlying each process; and it is illus-
trated by examples drawn from actual practice in
various parts of the world. The author’s travels have
been extensive, which results in his experience be-
ing very great, and, of course, amply qualifying
him for his task. After a careful examination of
the two volumes, we feel we can safely say that it
is one of the most important contributions ever made
to metallurgical literature. The matter is so condensed
as to be readily available, and there would have been no
difficulty whatever in extending it over several additional
volumes. The illustrations are numerous, well selected,
and admirably. executed, and serve to elucidate the
text in an excellent manner. Theindex pleases us par-
ticularly,

A GUIDE TO THE STUDY OF THE GEQLO-
GICAL COLLECTIONS OF THE NEW
YORK STATE MUSEUM. Albany. 1898.
8vo. Pp. 262, maps. Price 40 cents.

The University of the State of New York has just

issued as Museum Bulletin 19, ** A Guide,” etc., by Dr. |

Frederick J. H. Merrill, director and State geologist. The
balletin aims to supplement the collections with such
general information as cannot be given by cabinet spe-
cimens, and to direct visitors to reliahle sources for more
detailed information, since few persons have the prelim-
inary training to enable them to obtain from the collec-
tions such advantage as they might receive if they fully
understood their purpose and value.

MINERALS IN RocK SECTIONS. Practi-
cal Methods of Identifying Minerals
in Rock Sections with the Microscope.

By Lea Mecllvaine Luquer, C.E.,
Ph.D. New York :D. Van Nostrand
gogbpany. 1898. 8vo. Pp. 117. Price
1.50.

The work is specially arranged for students in technical
and scientific schools, and the author’s position in the
Department of Mineralogy. of Columbia University, ren-
ders him particularly competent to deal with the subject.
The identification of minerals in rock sections with the
microscope, including as it does a knowledge of optical
mineralogy, is often difficult for beginners, but the
knowledge thus obtained is of the greatest possible value.
Unfortunately, the most of the publications on the sub-
ject are in Freuch and German, and they are usually en-
tirely too confused in arrangement to be of much value
to the student. For these reasons this text book has been
prepared by the writer, with a view of putting before
the students only those facts which are absolutely neces-
sary for the proper recognition and identification of com-
mon minerals in the rock sections. A valuable table
gives a scheme for the optical determination of com-
mon minerals in rock sections.

T SQUARE CLUB. Catalogue of the
Architectural Exhibition. Philadel-
phia, January 14 to February 2, 1899.
Pp. 224. 8vo. Price 50 cents.

The handsome volume before us is filled with superb
reproductions of architectural designs and is worth many
times its price as a study book for architects. The ad-
vertisers in the volume are many and its merit dcserves
their patronage, for the book is one to be preserved.
The most important section, ‘*“ An Unaffected School
of Modern Architecture in America—Will it Come ?” is
a symposium of letters from celebrated American archi-
tects, such as Louis H. Sullivan, John M. Carrére, D. H.
Burnham, Ernest Flagg, Russell Sturgis and others.

DICTIONNAIRE TECHNIQUE FRANCOIS-
ANGLAIS DES OUTILS ET USTENSILES
EMPLOYES DANS LES METIKRS
MANUELS LA PETITE INDUSTRIE,
ETC. By A. S. Lovendal. Paris:
Boyveau et Chevillet. 1899. Price
60 cents.

A book of this kind is always useful, as nothing is
more difficult than to give the exact equivalents of tools
in foreign languages. The only trouble is in understand-
ing the classitication. After thit all is easy. The pre-
gent dictionary will certuinly prove of value.

Brra’s CoMPLETE TiMBER TEST REC-
ORD. By Walter G. Berg. Chicago:
B. 8. Wasson & Company. 1899.

This pamphlet is filled with valuable tables dealing
with the strength of timber of all kinds, It will prove
interesting to architects, inspectors of wood and con-
struction, contractors, bridgemen, etc.

TESTING MILK AND lTs PrODUCTS. A
Manual for Dairy Students,.Creamery
and Cheese Factory Operators, Food
Chemnists and Dairy Farmers. ByE.
H. Farrington and F. W. V&yoll.
Madison, Wis. : Mendota Book Com-
pany. 1898, Pp. 256. 16mo. Price

It iz a thoroughly scientific treatise on the subject by
competent professors of the University of Wisconsin. It

is now in its fourth edition. The vital importance of a

pure supply of unadulterated milk is recognized by sani-

tarians the world over. and thet are given very substan-
tial help by such a treatise as the present volume. Itis
fully illustrated and is written in a clear style.

How To FRAME A HOUSE; OR, BALLOON
AND RoorFING FrRAMING. By Owen
B. Maginnis. New York: Published
by the author. 1898. Pp. 47 4 28.
8vo. Price $1.

This volume is an eminently practical book which will
prove useful to all carpenters, houseframers and archi-
tects. It also includes full directions for framing the
timbers for a brick house. The book is freely illustrated
with well executed engravings.

TRIBUNE ALMANAC AND PoLITicAL RE-
GISTER FOR 1899. Henry E. Rhoades.

editor, Published by the New York
Tribune. Pp. 352. 12mo. Price 25
cents.

The Tribune Almanac has established an enviable re-
putation for the accuracy of its figures and for its general
reliability. As a political register it is unrivaled.

FIFTH ANNUAL REPORT OF THE COMMIS-
SIONER OF PUBLIC ROADS OF THE
STATE OF NEW JERSFEY FOR 1898.
Trenton. N. J. 1898. Pp. 207. 8vo.
Illustrated.

‘We are always interested in this report of the Commis-
sioner of Public Roads, for, to a certain extent, New

Jersey, which has such splendid roads and such atro-

ciously bad roads, may be regarded as the experiment

, ground of the modern road builder. Some of the illus-
i trations show the abominable conditions of the roads
and the improvements which have been introduced in
them. If the farmers could only be brought to realize
the enormous value of good roads, the work of the Road
Commisgrioner would be simple.

RECENT EARTH MOVEMENT IN THE

Karl Gilbert. Washington: Govern-
ment Printing Office. 1898. 8vo.

The pamphlet before us is an extract from the
Eighteenth Annual Report of the United States Geological
Survey, and contains a vast amount of scientific informa-
tion on a little appreciated phenomepon.

ELEVENTH BIENNIAL REPORT OF THE
KANSAS STATE BOARD OF AGRICUL-
TURE. Topeka: Kansas State Board
of Agriculture. 1899. Pp. 840.

When we look at the portly volume, which is larger
than the Government Agricultural Report, we congratu-
Jate Kansas upon her prosperity. ‘¢ What is the matter
with Kansas ?'* is now only a memory, and, if nothing
elge were nceded, the volume before us would demonstrate
that there is nothing the matter with Kansas. We feel
sure that the prosperity of Kansas is not grudged by her
sister States.

TaE LocoMoTIVE UP TO DATE By
Charles McShane. Chicago: Griffin
& Winters. 1899. 8vo. Pp. 711. Pro-
fusely illustrated. Price $2.50.

The volume before us is of an encyclopedic nature
and will certainly prove of value to locomotive engineers
and those engaged in building or repairing them. The
author acknowledges his indebtedness to a number of
contributors from locomotive works and to mechanical
journals. One particularly valuable feature of thig book
is its comprehensiveness ; it seems to include cverything
which is connected with a locomotive and is really up to
date. The arrangement is admirable and the iliustra-
tions are, many of them, the best we have seen. It
wotld take more space than we have at our disposal to
give even a brief outline of its contents. The book will
be valuable even to those who already have the standard
books upon the locomotive, such as those of Forney and
Sinclair. The book is a large one for the money, and
the purchaser will certainly find that he has received
good value.

Natural Science. A Monthly Review
of Scientific Progress. We have received the first few
numbers of Natural Science, under the new manage-
ment. Itis now published in Edinburgh and London. by
Young J. Pentland. The valnable features which make
this periodical so notable are continued, and it is very
much improved in appearance. The quaiity of the orig-

inal contributions is high, and the notes and comments,
' book notices, etc., show most careful editing. The sub-
scription price, outside of Great Britain, is fourteen shil-
lings per annum,
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The charge for insertion under this head is One Dollar a
. line for each imsertion: about eight words to a line.
ts must be r d at publication office
’ as early as Thursday morning to appear in the follow-

Adverti.

ing week's issue.

Marine Iron Works.
“T. 8.” Metal Polish. Samples free.

Gasoline Brazing Forge, Turner Brass Works. Chicago.
Yankee Notions. Waterbury Button Co.. Waterb'y. Ct.
Handle & Spoke Mchy. Ober Lathe Co..Chagrin Falls.O.
Schwaab Stamp & Seal Co., Milwaukee. Send for cat’g.

Chicago. Catalogue free.
Indianapolis.

Awtomatic Variety Wood Turning Lathes. H. H.
Frary, Waterbury, Vt.
Small Accumulators. A new book. Illus. Cloth, 50c.

Spon & Chamberlain, 12 Cortlandt St., New York.

Inventions developed and perfected. Designing and
machine work. Garvin Machine Co., 141 Varick St., N. Y.

Order White Metal and Brass Pattern Letters and
Figures of H. W. Knight & Son, Seneca Fualls, N. Y.
Drawer 1115.

The celeprated ** Hornsby-Akroycd " Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East138th Street. New York.

The best book for electricians and beginners in elec-
tricity is ‘* Experimental Science.” by Geo. M. Hopkins.
By mail, 4. Munn & Co.. publishers, 361 Broadway, N. Y.

8% Send for new and compiete catalogue of Scientific
~and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

The American Waltham Watch Company, of Walt-
ham, Mass., have just published a thirty-six page illus-
trated brochure which treats of the perfected American
watch, and is a dainty and beautiful product of the
printer!s art. The many illustrations are artistically
arranged. and the book is inclosed in a handsomely em-
bossed cover. The author hasmadea most entertain-
ing book and conclusively proves that Waltham watches
have earned for Americans the title of watchmakers to
the world.

The book will be sent gratuitously upon application

to the firm at the above address.
AR e S iimemmesrniel

ueries

HINTS TO CORRESPONDENTS,

Names and Address must accompany all letters
or no attention will be paid thereto. This 18 forour
information and not for publication.

| References to former articles or answere should

: give date of paper and page or number of question.

Inquiries not answerea in reasonadle time should
De repeated : correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor toreply to all either by letter
or in this department. each must take his turn.

Bu yers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be

. expected without remuneration.

Scientitic American Supplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinctly
marked or labelec.

(7626) . K. asks: Where can I buy
pure hydrogen ? What degree of heat has the hydro-
gen flame? A. Any dealer in chemical supplies can fur-
nish you hydrogen. It is very much cheaper to make it
yourself, for which you can find instructions in text
, books of chemistry. Hydrogen is made by the action of
, hydrochloric acid on zinc. The temperature of an oxy-
! hydrogen flame is variously estimated at from 4,000° to

4.350° Fah.

| (7627) K. D. R. asks: 1. What is the
size of the coils used in making the recording voltmeter
| described on page 455 of ‘Experimental Science™ ?
| Why are two needles used, the inner one swinging in
the central opening in the coils, the onter one being lo-
cated behind the coils, and what is the length of each
needle ? How much wire is wound on each coil ? What
is the resistance of both coils ? If T wish to use the coils,
needles, and index in a needle telegraph, would No. 22
wire be the right size to wind the coils? A. The working
parts, coils, needles, etc., of galvanometer of ** Experi-
mental Science,” page 455, are those of an astatic gal-
vanometer, Three inches will do for the length and 1
to 13 inches for the thickness of the spools. Two
needles are used to render the system astatic. Make the
needles 2 inches or so long. The winding of the spools
would vary with the voltage current to which the instru-
mentisto be used. 2. Do you publish jn any of the
back numbers of the SCIENTIFIC AMERICAN SUPPLEMENT
an article on making a double needle telegraph? A. The
needle telegraph is the subject of a chapter in Prescott’s
¢ Electricity and the Electric Telegraph,* price $7.

| (7628) F. A. B. asks: Does aluminum
become extremely brittle when cooled to the temperature
! of liquid air or liquid nitrogen? And does the tensile
strength of this metal increase at these temperatures?
A. Aluminum is said to remain pliable when cooled to the
temperature of liquid air. All metals have their tensile
strength increased by cooling. Aluminum would be
about twice as strong at 300° below zero Fah. as at the
ordinary temperature.

(7629) G. F. W. writes: In a Sunday
school room, an empty seat (with back) vibrates with the
organ and even with the sound of a speaker’s voice. How
can I utilize the vibrations of the seat to telephone
them to a distant point ? A, You will not be able to
transmit the music of an organ to a distarice by
means of a telephone and a seat in the rear of the
room in which the organ is, for this reason: The
seat does not take up all the vibrations of the organ, but
only a small part of them. This is a case of sympathetic
vibration. See Tyndall on ** Sound,” price $2.50; Zahm's
* Sound and Music,” price $3.50, by mail. It is possible
to arrange a telephone transmitter so as to take up the
rattle of the seat and transmit it, but is not worth while.

(7630) Reader asks: How can I make
a battery, the exciting fluid of which shall be a solution
of sal ammoniac, that will give a practically undiminished
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Wovertisements.

ORDINARY RATES.

Inside Page, each insertion, = 75 cents a line
Back Page, each insertion, = = $1.00 a line

g For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in a,% ate type. Engravings may bead adver-
tisements at e same rate per agate line, by measure-
ment, as the letter press. Advertisements must
received at Publication Office as early as Thursday
morning to appear in the fuilowing week’s issue.

Foot power
Screw...
...cutting

Siar *
Lathes utomatc

9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

Seneca ¥alls Mfg. Company,
695 Waant ,Seneca Falls,N.Y.

PONERSLOOT |, SHALERSEL AR RS
L ATH E St AND SUPPLIES. CATAFLIDGUEOFR[L

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT1.O.
AMERICAN PATENTS.— AN INTER-

esting and valuable table showing the number of patents
Ersnted for the various subjects upon which petitions
ave been filed from the beginning down to December
1894. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 100‘2. Price 10 cents. I'o be had at
this office and frow all newsdealers.

BARNES' .
New Friction Disk Drill.
FOR LIGHT WORK.

Has these Great Advantages:

The speed can be instantly changed from 0 to 1600

wn.hontst.o ping or shifting belts. Power applied
can be a.dp teﬁ to drive, with equal safety, the

strength of current sufficient to operate forsay an hour
at a time? A. You ask the impossible. No sal ammoniac
battery can run continuously for even a quarter of an
hour without great reductiou in the current. This is due
to polarization, and cannot be avoided. If you wish a
continuous service use a bichromate, an Edison-Lalande,
or a gravity battery. 'The directions for making the bi-
chromate battery are given in SUPPLEMENT, No. 792,
price 10 cents.

(7631) L. A. D. asks: Is there any dan-
ger in amalgamating the zinc of the gravity battery in
putting on the mercury too thick? Also, in making the
regular Crowfoot do they add the mercury while melting
the zinc, or do they rub the mercury on afterward? A.
Only a film of mercury can be made to adhere to zinc.
The rest you may put on will run off as water does. The
mercury is combined with the zinc in the Carr composite
zinc. These do not require amalgamatingand can be
bought of dealers in electric supplies. See advertising
columns.

(7632) A. R. T. asks: Should the rubber
plates of a sectorless machine be shellacked? A. Nothing
is gained in shellacking the rubber plates of an induction
machine beyond giving them a polished appearance and
preventing the deposit of moisture upon them.

TO INVENTORS.

An experience of fifty years, and the preparation
of mote than one hundred thousand applications
for patents at homeand abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere
A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing of patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business,
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway. New York.

|mallest or largest drills within its g wons
derful economy in time and great saving in drill
A% breakage. Send for catalogue.
W. F. & INO. BkRNES co.,
Y 1999 Ruby St.,. - Rockford, Il1,

A New Microscope for Nature Study

A\ and for use in the Examination of Ores,
\ Metals, Wools, Fibre, etc.
with 1 Ocular and
1 in. objective giv-
_ ing power of ahout D0 diameters, 1 set of
2% 12 prepared slides of insect parts and other
interesting specimens, all in case, $16.
§F~ Ask your nearest Optician for it.

| & CO., INc
3 Optical and Scientific Instrument Works.
. hestnut St., Phila., Pa.
Writefor(trcular. 39 Fifth Ave., New ork.

THE FORBES
PATENT DIE STOCKS.

Two and three inch pipe can
7 be threaded by a boy using
e 3l only one band on a crank.

=&~ Send for illustrated catalogue

No. Hand Machine. CURIIS &_CURTIS’
Range }4to 2’ R.& L. 6 Garden St., Bridgeport, Conn.

« « PHYSICAL AND ScHoOOL APPARATUS . .

INDUCTION
COl LS for experi-

ments in X rays and
other electrical work,
8F~ Catalogue Free.

E. S. RITCHIE & SONS, BrookLinge, Mass.

PERPETUAL MOTION

A valuable series of papers giving all the classic forms
of perpetual motion apparatus. The literature on this
subject is so very limited, the onl { book being entirely
out of print, 8o that this series will be important to all
inventors. 30 illustrations. SCIENTIFIC AMERICAN
sUPPLE\mNT Nos. 113 31, 1133, 1135
1136, 1137, 1138. Price, 10 cents each. For sale
by d and all newsdealers. Send for new
caLalogue
ARMSTRONG’S No. 0 THREADING MACHINE
Can be attachedt obench or post.
Desiened for threading the
smaller sizes of pipe, iron or
brass,also bolts Hastwo speeds,
one tor pipe to 1 inch; the
other for pipe 154 to 2 inches,
inclusive. ses regular
Armstrong adjustahle dles Oth-
er attractive fea.tures. Send for
articulars. he Armstro
fg. Co., 139 Centre Stree
New York. Bridgeport, Conn.

For Planing Mills, Carpenters,
Builders, Furniture, Chair. Vehicle,
Wheel and Spoke Makers, etc.
8F~ Correspondence Solicited.
Illustrated 312-page Catalogue free
to manufacturers and foremen.
THE_ECAN CO.
327 to 347 West Front Street,
CINCINNATI, OHIO.

c 0 B um PATENT

TROLLEY T R A c K

Parlor, Barn and
Fire Door Hangers
" All Styles.
Latest Improvements.
3 ¥~ Send for Book.
Coburn Trolley Track Mfg. Co.
: Holyoke, Mass.

HOW TO MAKE AN ELECTRICAL

Furnace for Amateur's [Jse.—The utilization of 110 volt
electric circuits for small furnace work. By N. Monroe
Ilopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
na®t can be made by any amateur who is versed in the
us: of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLENENT, No. 1182, Price 10 cents.
For sale by MUNN & Co., A1 Broadway, New York City,
or by a.ny bookseller or newsdealer.
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THE DEFIANCE. MACHINE WORKS
Y inmOsr DEFIANCE,OHI0,US.A.
MANUFACTURERS OF SPECIAL
WOOD WORKING MACHINERY

FOR HUB,SPOKE, WHEEL ,BEND-

HAND?E’;( BARREYL HOOP FACTORlES
LARGEST LINEIN-THE WORLD
SATISFACTION GUARANTEED.

8and Belt Machine

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

NMARCH 21, 1899,
AND EACH BEARING THAT DATE.

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

Acetylene generators,
indicator for, E. F. Smith.,................. ....
Ac|gi and llna}kmg same, oxyanthraqumone sulfo,
T

Acid, apparatus for making sulfurie, A. C. Juhn-

621,623
621,679
621,608

Air and gases and sorting same, apparatus for
separating solid impurities from, J. P. & P.
vVanGelder...........ooooveiiiiiiiinniiiniiiiian,s 6

Air liquefying apparatus, Ostergren & Burger....

Alarm. See Burglar alarm.

Aqueduct, C. N. D

Arm rest, 1. W.

Axle lpmdle G. C. Lewis..

Baling press, Hillebrand &

Baling press, M. O’Connell. . 4,36
Ballot, Cunningbam & Mull 621,634
Barrel, G. W. Hinman... 621,671
Barrel hoop, W. D. Marshali. . 21,530
Basket blanks, machine for wenvmg. E. L

. 621724
621,381

WalKer. .....ooovvuunnieiinnnnnnneenenn
Basket, frmt. Sprague & Seymour.
Battery. See Secondary battery.
Battery circuits, transfer wattmeter switch for

storage, C. Hewitt..................o.ooiiiiunat
Battery plate, secondary, Schanschieff & Hodg-

621,412

son
Bearing, anmfrlcnon L. H. Seubert..

621.376
Bedstead brace, F. C. Williams 621,397
Bell, bicycle, D. Partmzton 621,461
Bell, bicycle, E. D. Rockwel 621,759
Belt, electric, T. F. Wynne. 621,733
Belt shifter, W, D Graves. 621,6!
Belt tightener, C. L. Meissner.. 621,474
Bicycle bearing adjustmem A. M. Price. . . 621,582
Bicycle boat, C. Storms ...... .. 621,465
Bicycle brake, E. Davis.. . 621,635
Bicycle gearing, C. Bew........... . 621,740
Bicycle parcel carrier, A. L. Bancroft.. .. 621,772
Bicycle propelling device, J. Heimlich. . . 621,666
Bicycle saddle. G. P. Holden.................. .. 621,607
Bicycle seat, supplemental, F T. T. Stanier....... 621,722

Bicycles or vehicles, pneumatic device for, J. W
erry

Binder, temporary. C.1. Rosenthal..

Blankets, ete., fastening device for,

621,618
621,676
621,588

L 621,611

Boiler. See Steam boiler.
Boiler, J. F. Klugh.......coo o0 tviiiiiiiniiiiiiannn, 621,350
Boiler fires, devnce for feeding fuel to, F. E. & K. 621,339

MANM. ¢ teeteeereeerscesscensrecarssccannans

Boiler water bottom, steam, Earle & Newton. 621.558

Book, account and sales, E. L. G. Toborg.... . 621,387
Book, manifolding. A. uortru ........ 1,
Book support, adjustable, L. A. Mayo .. 621,357
Boot or shoe tree, L. H. Leadam 621,423
Boot tree, L. H. Leadam,.... .... 621,42
Boring and tapping machine, Fo 621,
Bottle, . 621,444
Thomp: 621,

Box. See Miter box. Nest box. Powder box.
Bracket. See Lantern bracket.
Brake. See Bicycle brake. Vehicle brake.
Brake adjusting mechanism, G. H. Gilman et al.. 621.653
Brakebeam, P. B. Harrison.......cooeeevueeenns eees 621,606
Brick machme, R. A. Willett....... 621,728
Brick or tile cutting plant, J. Bensing.. L315
Bridge, M. Waddell................. 621,466
Brxdfe eonstructmn C. M. Horton 621.672
Brid Van BuskirK.......o.ooveiiis covninnennns 621,625
Bromln derivative of phthalimid and making

same, J Bredt ,319

Buckle, harness, J. P
Buckstay, W. & J. Lanyon.
Burglar alarm. E. P. Johnson
Burglar n]arm system,
Caugh
Burial case G. S. Hill
Burner. See Gas burner. Hydrocarbon burner.
Tncandescent burner. Vapor burner.
Button machine, C. W. Garis
Cabinet, kitchen, W
Cable grip, R. Jonsrud
Calender, perpetual. R.
Camera, magazine, W. H. Doering
Camera, panoramic, L. Stark.
Can. See Key opening can.
Car bolster, A. K. Mansfield.
Car door lock and hanger, 1. Don
Car]dnnrs and sides, means for protectmg, J. E
L 0T B T
Car fender, Northrup & Knowles......
Carbonaceous agents for enriching spirits, pro-
ducing, H. Hempel
Carousel. floating, C. & F. Wiemer..
Carpet fabrie, ingrain, Dornan & Cuscaden..
Carpet stretcher, H. C. Pey
Carpet sweeper, W. J. Dre
Carriage, E. J
Carriage or vehicle, automotor, W
Carrisage top support foldin,
Cartridge belt. C. F. Batt
Cartndge holders, constr

.6
D. W. Mec-

electric,

. 621,344
621,476

621,615
621,763

621,425
621,342

Carvmg fork guard and knife sharpener, com-
bined. C. Holyland
Case. See Paper case.
Caster, ball, R. M. Gro
Catch, G. A. Brachhausen.
Cement, lime, etc.. kiln, F. Ruppel .
Check protector, F. Hachmanm........
Checking a lr]marat,us. sales, L. G. Whltney
Checkrein hook, M. J. O’Sullivan

(Continued on page 207)

Three Greatest Amusement
Mau.agers of Ihe World

o’ ~o

Augustin Daly
CHARLES FROHMAN.

Maurice Grau

save it . (Fram oP0ne

to entertain their families and friends. So too, have

SECRETARY ALGER, JOHN PHILIP SOUSA,
SENATOR DEPEW, COL. ROBERT G. INGKRSOLL,
ADMIRAL SCHLEY, REV.T.DEWITT TALMAGE,
CAPTAIN SIGSBEE, The PRESIDENT of VENEZUELA
CAPTAIN EVANS, The SULTAN of TURKEY, etc.

Could the only Talking Machine having flat-
signed, indestructible records have
a greater indorsement ¢

SOME GRAM-O-PHONE DEALERS:

Albany, N. Y., Cluett & Sons.
Baltimore, R."H. Eisenbrandt & Son
Boston (178 Tremont St.), Nat. Gram-o phone Co.
Cleveland, Collister & Sayle.

1lumbus, George M. Koch.
incinanti, Albert Krell,
harleston, 8. C., H. Siegling.
hicago, gauldmg &. Lo ., Jeweler:
Detroit (21! Woodward Ave ). Griunell Bros.
Grand anl s, J. A.J
Indianapo) ls, Wulschner & Son.
Kansas Clt& ~chmelzer Arms Co.
Loutsvllle, W “Reccius & BTo.
Montreal, H. A. Nelson & Sons Co.
Minneapolis, W. J, D er&Bro
Milwaukee, Wis., J.
New Orleans, La Jumus Hart
Norfolk, Va., Wallace Bro
J3lhmeiphla. (1103 Chestnnt St.), Blasius & Sons.
Philadelphia (899 Filbert St.), Harbach & Co.
Pittsburg. P . S. Hamilton.
chmond, Hume-Minor

{’ , Rudolph Sc hmldt & Co.

-,pnngneld Masg., M. P. Con way.

Salt Lake City, D. 0. Calder’s Sons.
St Paul, Minn., W. J. Dyer & Bro.
Savannah, Ga., Ludden & Bates.
St. Louis, Mo., D. K. Myers.
San Franclsco],{ Sherman, Clay & Co.

8.

acaas

Syvracuse, N. Y., Thies Bro
St. John, N. B., W, H, Thorne & Co.
Toronto, A. & S. Nordheimer.

Toledo, Ohio. Whitneg & Currier Co.
Troy, N. Y., Cluett & Sons.
Washington, D. C., F. G. Smith & Co.

Ask Your Dealer to Hear The New
$18 GRAM-0-PHONE.

Special to Subscribers SCIENTIFIC AMERICAN :

Any one who is a subscriber to the Scientific American
can obtain an $18 GRAM-0-PHONE AT ONCE, on the in-
stallment plan—$4 down and $3 & month for five months.
Money refunded, less express charges, if instrument is
not satisfactory and is returned imme&lntely.

National Gram-o-phone Co., 874 Broadway, New York

o N
Large workers in galvan-
ized iron use two makes:
Apollo for fine ; another for
rough.
Mistake. Apollo is best

for rough work too.
Apollo Iron and Steel Company, Pitisburgh,

THE EUREKA CLIP

The most useful article ever invented
for the purpose. Indispensable to Law:
yers, Editors, Students, Bankers, Insur-
ance Compani > and business men gen-
erally. Book ~rker and paper clip.
Does not mutilave the paper. Can be
used repeatedly. In boxes of 100 for 25c.
To_be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, ¥mall free. Man-
ufactured by Consolidated Safe::‘y
Pin Co., Box12], Bloomfield, N.

PRESSES, DIES and
SPECIAL  MACHINERY

For Sheet Metal Workers.
WEST MFG. COMPANY,
Buffalo, N. Y., U. S, A.

The Pratt & Whitney Co.

Have in stock Machines of their own make
that have been used, all in good order,
which they offer at attractive prices.

=&~ Send for particulars.

HARTFORD, CONN.

'W YORK: Cor. Liberty and Gleenwich Sts. BOSTON:
281 Franklin St. BUFFALO: Cor. Senecaand Wells Sts.
CHICAGO: 42 and 44 South Clinton St.

If you want the best CHUCKS, buy Westcott'

Little Giant Double Grlp
Drill Chneks, Little Giant

“%*ON 0Z[8

Lathe Chucks, Geared

Combination Lathe Chucks, Plain Universal Lathe
Chucks, Independent Lathe Chucks. Made b,
Westcott « Yo U. S, A,
Ask SpaMsh or German.

huck
or catalogue in
RST PRIZE AT

neida,

Co.,
mﬂwh Frenc
COLUMBIAN BXPOSITION, 1593,

© 1899 SCIENTIFIC AMERICAN, INC.

Sometimes it
takes a third

of the steam made
to run the engine -
then it’s time to
think of the
saving you could
make with
“Daniel’s Perfect
Piston Packing”
(P. P. P.)

QUABER GITY ROBBER G0,

We know you'd like to read our booklet
if you had it.

MACHINERY

NEW ano SECOND-HAND,

FOR SALE CHEAP.

Hoisting Engmes Air (,om pressors,
Rock Drills, Crus ‘hers Dump Cars,
Steam Shovels, nght "Locomotives,
Relaying Rail. ete.

Send for printed leaflet just issued.

WlLLlS SHAW 628 N. Y. Life Bldg., CHICAGO.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILLTO.)

Send for Catalogue.

409 Market St.
Philadelphla,

100 Broadway, New York
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SENSITIVE LABORATORY BALANCE.

By N. Monroe Hopkins. .This *“built-up” laboratory
bnla.nce will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made

by any ama eur skilled in the use of tools, and it will
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. This article is cont: nngd n SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 11 Price 10
cents, For sale by MUNN & CO., 361 Broadway, New
York City, or any bookseller or newsdea er.

0000000000000000000000 00666
PLUMB-

ERS’
LEVEL.

tabl a fixed L 1

a.nd a ’ﬂd'}fm" ghi)qvgz]a"llgcllll‘:eevgly 32ds, 0615' less(.a:gé ©

9 in. to the foot. A longitudinal groove in seat of P9
frame adapts it to rest on pipe or shaft. Price 15

& in, with plain glass. $3.00: with ground glass 86(11 &

&« Fine Tools free. THE
00., Box13, Atbol, Mas., U. §. ie
6090906909@0@60690@006600000

Buy Telephone

900000
¢0000

Keg 78
THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.” S
The difference in cost is little. We guarantee Y
our apparatus and guarantee our customers S
against l0ss by patent suits. Oui’guaran- g
teeand instruments are both good. M

WESTERN TELEPHONE CONSTRUCTION CO.

250-254 South Clinton St.. Chicago.
Largest Manufacturers of Telephones
exclusively in the United States.

w(

‘““American-Hunnings”’
TELEPHONES.

Transmitters, Magneto Bells and 'l‘ele
phone Switchboards. Over 200,000 o
our telephones in successful operatlon.
Used by War and Navy Departments. In
fj ordering state length of ling, whether
AZ2E=-"2 sinele line or metallic circuit and ‘number of
Bl telephones to be used ononeline. (¥ Send
Jor catalogue “S. A.”
AMERICAN ELECTRIC TELEPHONE CO.,
173 South Canal St., Chicago, Ill.

SUBMARINE TELEGRAPH.—A POP-
ular article upon cable telegraphing. SCIENTIFIC AM-
ERICAN SUPPLEMENT 11 3zf Price 10 cents. For sale
by Munn & Co. and all newsdealers.

Maabe's Pat. Double Spindle Lathe

b TWO LATHES IN ONE.

One a 26-inch swing for the
common run of work, and
the other a powerfully
triple-geared #-in.
swing for heavy work.
A substantial, careful-
b ly designed and well
built tool. Costs but
little more than an ordinary lathe.

Jo J. McCABE 14 Dev Streer NEW YORK.
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Elgin Watches

vary in size but not in time telling—accuracy
is an attribute of all Elgin Watches—

Full Ruby Jeweled Elgins
can be had of all jewelers—they know their
good points in detail—ask them.

An Elgin Watch always has the word “Elgin”
engraved on the works—fully guaranteed.

DYNAMOS

%g Light, 110 Velt, sgg

30 ¢ 115
Price includes Field Rheostat,
Sliding Base, Belt 'llghtener
and Pulley These Dynamos
are of the best on the market
and are fully guaranteed for
. Correspondence so-
licited. Address
TH BROS. & CO.. Mfrs.

88-92 Jackson St.,Chicago, lll.

VWV
TUBULAR
DRIVING LAMP.

IT is the onl{ perfect one.
I'lI' will not blow or jar out.
I glves a clear, white light.
IT" is like an engine head-
T tl‘:‘rows the ]éﬁ!,“ straight

ahead from to 300 ft.
IT burns kerosene,

Send for bodk ( free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.

99 —ESTABLISHED 1840.—Qm$
DON’'T LEAVE YOUR KEYS

in the front door. Fasten
them to the pocket or waist-
band with a key chain secured
by the Improved ash=
g&ne Pa&‘ent Fl%stenlelr.
O ea ﬂps

death, don’t tear the fa.brlc,
released instantly. By mail,
25 cents.  Catalogue of other
novelties, free.

AMERTCAN RING CO.
Box P, Waterbury, Conn.

Blodocll

Comb, twist drill,
| thread pltch, cen-
tre and top drill
gauge.

Price,
%$1.50 each.
Gauge and 510 p 25%e catalog sent postpaid for $1.40 or

catalog alone for
MoNnTGOMERY & Co,, TOOL MAKERS,

105 FULTON STREET, NeEw YORK CITY.

IGNITION OF GAS or GASOLINE
ENGINES

solved by the use of our New
Type “S?’ Dynameo. Weight 47
Ibs., speed 1400, beizht 10 in. Type
“S™% ig for a small generator to take
the place of Primary or Storage Bat-
teries for umltmg gas or gasolme

3 .

engines. Send 2c.stam us. cat-
alogue. ELBRIDGE LELTRICAL
MFG. CO., Elbridge, N. Y.. U. S. A.

ELECTRO MOTOR, SIMPLE, HOW TO
make.—By G. M. Hopkins. Description of a small elec-
tric motor devised and constructed with a view to assist-
ing amateurs to make a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machite requiring not over one man piw-
er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. G41. Piice 10 cents. To be
had at this office and from ail newsdealers.

A Marvelous Machine!

Watch the wonderful work
done by nur A
and Pipe il
Threads mpples of all sizes.
So swiveied that it can be
reversed andpipe cut offclose
togrippers. Vise can be open-
ed or closed while machine
f - is in motion. Send for Cata-

= e. THE MERRELL

FG. CO., 501 Curtiss
Street, Tol

edo, Ohio.
" the Best Ruling Machines,
Hand and Power, with or without the
BURROWS IDEAL AUTOMATIC STRIKER
and LAPPER,
IDEAL BEAM STANDARDS
IDEAL INK FOUNTAINS,

A and IDEAL CRANK, apply to
E. J. PIPER, Manufacturer, Springfield, Mass.

On Recemt of Ten Cents in Stamps (practically
of retail price) we will send you one of our

1-2 INCH AUGER BITS

A fine cutting tool, perfect clearance, especlal‘slly ood in
hard wood and for end boring. Send for Cir . Jree,

HE FORD BIT CO., HoLYOKE, Mass.

Chenille, E Engstfeld 621,641
Chuck, dnll . Thompson.. 621,624
Chuck, nailing machine, H. 621,692
Churn, F. A. Maybee............. 621,687
Cigarette machine, M. Kirshner.. . 621,349
&lamp. SSeeS']l;ree (I:lamp.
asp. See Shoe clasp. "

Clipper, E. S. HolchKkiss. ..621.§‘n3. 621,674
Chipper attachment, bai Wa

BOIueuaarocioosossnncerossossancesaassssacs oo sases 621,439
Clipper, mec €eIaN. ... cooverenne. 621,560
Clipping and groommg machine, horse, C. W. B0

207 2 - T T T , 70"
Clock stnk . Aumund.. 621,452
Clothes pin sack and carrier, 1. M. Harrelf 621,662
Cock box, extension stop, P. V. Dwyer.. 621,448
Coffin, D. Gerwe. .....ceoeeuunenneeneen :
Coil, resistance, W. P. F‘reeman 621,561
Coke drawer, J. A. Hebb........ 621,663
Compressible tube, '1‘ Y Kinne 621,573
Confectionery holder, F. H. Roberts (reissue).. 11,7

Corn husker and fodder shredder, combined, A. .
Rosenthal........covvve ceniiiiiniiaiennnennencess 621,505

Coupling. See Hose coupling. Pole or thill
i:ouplmg Thill coupling. Thill or pole coup-

Coupo’rzx cutting and dating machine, J. Ranz..... 621,704
Cream separator, centrifugal, A. H. Reid.......... 1.706
Cream separator, centrifugal, E. G. N. Salenius.. 621,619
Crushing machine, C. F. Hinman. 621,754, 621,755
Cultivator, S. H. Garst.. 621.649
Cultivator, P. W. Mesmer. 5 580
Cultivator for cranberry vines, H. Hatter. 621 527
Cutter. See Stalk cutter.

Cycle inflator, automatic, M. D. Compton......... 621.326

Cycle, motor, A. s. K
Cycle mud guard, W g
Cyclist’s cartridge, B Behr... 3
Dampening machine, Wendell & Wiles (reissue) 11,727

Damper, stove, J. A. Buckwalter................... 621,599
chmonar%ho]der. L. W.NOYeS..ccootrrniannnennen 621.363
Die. SeeTerra cotta or clay die.
Do or hanger, sliding. M. C. Richards... ........... 621,710
Doors upon their hinges, device for raising, 1{ |

Leidenfrost. . 621.685
Dragand land leveler, combined. L. B. R 621,584
Dredge, placer mining. Sheg}mr 621,377
Dredging machine, hydmu li, H. G 621,408
Dust pan holder. W. Knigh 621,683
Dye and making same, trip

Vidal................ 621.393
Dye, blue, K. Heumann.. 621.652
Fgg case filler, C. E. La ¥ 621,609
Eggs, device for separating w

H essell........... 621,516
Electric circuits, automatic mech:

ing or closing, Winspear & Smith. 621,550
Electric heater, E. E.-Gold......... 621,604
Electric machine, dynamo. C. Sellers .. . 621,717
Electric moturs, etc., switch for altermg speed

and direction of revolution of, Edwards &

I T e sy .. 621471
Electric switch, automatic, R. Baumann 621,739
Elevator, J. J MeCormlck 621.4l5
Elevator, J. Stevens. 621,54

Elevator gates, pneumatlc check fur‘ kF P Hmds 69
Elevator guard, F. P. Hinds. 5 . 621,670
Elevator snfety device, F. M. Bell. 621,597

Elevator safety provision, L.. C. Babcock.. .. 621,313
Emery wheels, manufacture of substitute for, C.

M. PielstiCRer.... ..cocvupiniiineneneniennenannnns 621,702
Engme See Explosive engme Gas motor en-

gine. Gas vapor motor engine. Rotary en-

gine. Steam engme

Exercising apparatus, W. L. Rushton. .. 621429
Explosive engine, T. C. Kennedy . 621,572
Fabric. See Carpet fabric.

Farm or stock gate, J. W. Baker.. . 621,552
Fastening, tubular, W. 8. Richardson. 621,541

Feathers to hats, device for attaching, G. W. G
. W
. 621335
621,775
621,496

Feed trough, E. A. Losee.................
Feed water heater and purifier, G. F. Day
Fence stay, Johnson & Fry..............
Fence wire fastening, T. l<' Feeny
Kender. See Car fender.

Filter, W. W. Bolls

Filter, faucet, D. N. B. Coffin...
Filter for water, etc., T. W. Hill.
Flire alarm box door, W. A. Froec!
Firearm, A. Rosa y Pascual
Firearm, zas operated, J. M.
Fire bars, E. J. Poillon
Kire exungmsher, A. 5
Fire extinguisher, automatlc,
Fireproof building construction, J. Jo
Fireproof curtain, W. R. Kinnear
Flreproof ﬂoor for bulldmgs. etc., A. H.Craw-

. 621,491
- 621,317
21766

S (131 BB O 00O ABEDOBa000800G0B00000a006000
Fu‘eproof window, J. W. Sheppard
Fish trap, J. Evans...........c.coevviiiiieinnnne,
Flasks, bottles, or other receptacles for hq]l:lds
?}r pulveruient matter, stopping of, L

(. T B 0 0000 0000000000 00a0000a- 100805000000 621,454
Floor covering, E. Berliner. 621,316
Floor frame, F. E. Canda....... 1,520
Flour packer, J. M. Mattlnzly 621,612
Forceps, M. L. Harris................. 621,56

Fracture apparatus joint, K. Olsen.
Fruit picker. S. P. Truitt
K'ruit press, ll ‘Blatz.. .
Fume injecting devnce. A.R. Mille

Furnace. See Smelting furnace. Smokeless fur-

nace.
Furnace, A. Heil..........coiiiiiiiiiiiiiniiinininnes 621,665
Furnace construction. steam boiler, L.. M. Moyes 621,459
Furnace shield. W. & J. Lanyon............cceeeene 621,577
Furniture to floors, means for fastening, C. O.

) E TV i S R S S B ARARRaaR00 GO0 OEa0GEaG0aA0a000 621.337
Furrow opener, disk, F. R. Packham............... 621,701

Gage. See Leather gage. Pressure gage.
Gage wheels or colters, means for attaching, J.
IV, W 23 F: 7024 1111 o 3 PO
... 621,659
. 621,601
621,629

Game apparatus, G. Halder....
Garbage receptacle, J. Conley.
Garment supporter, E. Benton X
Gas burner or hydrocarbon ligquids, incandes-

cent, P. J. Fitzgerald..
Gas generating uppa.ratu

.. 621,333
. 621.648
. 621.647
621,564
62

Gas generator, ce

Gas generator. acetylene, F.
Gas.generator, acetylene, F. L.eonard.
Gas generator, acetylene, R. D. Parks..
Gas liquefying apparatus, Ostergren &
Gast meter prepayment attachment, C

(] P 000006300000008000
Gas motor engine,

(:as vapor motor enzme J H. Hamilton.
Gate. See Farm or stock gate. Railway gate.
Gate, J Wllhelm
Gate, A
Gates, ant.lfx'let.llgnall attachment for water or

621,727
621,513

othe 22 G110 b Brn0onoontono00000000 So8000000 621,566
Gear cutting machine, W. G. Burnham........... 621,519
Genterator. See Gas generator. Steam genera-

20)

Glass cutting machine, L. West...........cccoueunns

Glass during manufacture into mirrors, means
for protecting surfaces of, H. E. Miller. ......

Glove fastening setting dev1ce. W. B. Murphy

Golf holes, device for, E A. Turner.

Guitar bridge, A. Olso

Gun barrels device for removing dents from, H.

621,591

............................................ 21.675
Gun breech closing mechanism, C. Pohlit. ........ 621,581
Gun carriages, recoil spring brake for, A. Resow 621.585
Hair fastener, N. . Rasnick 521,705
Hand hole plate, E. .. D. & E. C. 621, 689
Handle. See Tool handle.
Harrow tooth holding device, W. J. Renken...... 621,707
Hats, etc., device for hanging, L. C. Baldwin . 621,738
Hay fram e, W. M. Reynolds.. . 621,708
Heater. See Electric heater. T eed water heater.

Water heater. Water tank heater.
Heel, boot or shoe, G. H. Swenson.. ......... .... 621.384
Hogs,. device for retaining unruly, H. A. Horton 621,343
Hoisting machinery, H. N.Covell.................. 1.632
Hook. See Checkrein hook. Lacing hook. Whitte:
tree hook.

Hoop. See Barrel hoop.
Hydrocarbon burner, E. G. Mummery.. 621,696
Hydrocarbon bumer, Sheedy & Carrick .. . 621,431
Ice cream freezer, E. A. Gilbert....... . 621,563
Ice plow or marker, J. G. Bodenstein. . 621,598
Incandescent burner, G. Himmel. 621,567
Indicator. See Iedger balance in
Ingot mould. steel. H. I.. Gantt. 621,646
Injector, composite, Park & Wil 621,367

Insulating material to wire, machine
ing paper or similar, L. C. Arnold
Insulator. Harloe &, Bloes.
Insulator, section, E. J. Co:
Ironing machine for turni
down collars and cuffs, E. W. Mos!

J omt. See Fracture apparatus jomt.
Key opening can, B. W, Morfoo

Kiln. _8ee Cement, lime, etc., klln
Kite, W. S. Baker.........oooiiiiiiiiiiies vecennnnnss
Kneading board and dough raiser, combined, A.

621,758
621,593

Williams, . 621,395
Knife, H. V. Smith .. 621,543
Knitting machme, W. R. Johns . 621,681

(Continued on page 208)

four stops.

a time.

money.

necessary.

Adlake Regular, with
12 Metal Plate Holders $10

New devices on all 1899 Adlake Cameras.
mounted on metal. Not affected b,
board. Portrait attachment for takin
panoramic_pictures free with all Adlakes.

cabinets.

posmons on one plate $1.00 extra.

on postal. Sample photo 5e¢. stamps.

Makers of X-Raysand Acetylene Cycle Lamps.

D ah A0 40 20 a8 Sa ol 20 2h 20 20 b 40 ah 24 b 4 40 2b 4 4b 40 40 ob 40 A0 A0 ¢

VW WV

D ah 4h 4h 4h 4h 4h4h 4h 40 40 40 4h 4 Sh Sh ob b 2h 4h 2h 40 A0 A0 4 4h 20 4h oh 40 4 4h 40 40 48 a0 A 4V

“Adlake Repeater”

Our new rapid action Magazine Camera.
achromatic lens money will buy fitted into a lens holder instantly
removable for cleaning. 1las the New Adlake Metal Shutter with
Has patent cover catch that holds.
register with self-locking lever allowing plates to move but one at
Takes twelve perfect pictures on glass without opening
box. Twelve pictures in ten seconds if you wish, but wise ama-
teurs never hurry picture taking. The best camera for the least

Adlake Repeater 3;x 4+ $5.50. Adlake Repeater 4x5 $8.

S~ Adlake Regular 31 x 4} $6.50.

Has all the patented Adlake devices that have made these cameras
famous in this and foreign countries. Twelve metal plate holders,
light tight, dust proof. One or more plates may be removed in
broad daylight without exposing the entire dozen. No dark room

Adlake Special, with 12
Aluminum Plate Holders

Adlake Metal Shutters
warping or shrinking of shutter
Devices for taking
The new Multiplex At-
tachment for taxing two or four pictures of same object in different
Any camera expressed prepaid
in U. S. on receipt of ISn'lce New 1899 Adlake Bouklet for your name

The Adams & Westlake Co., 108 Ontario St., Chicago.
Adlake Bicycles.

i s s i s s s DDA DD bbb

Has the finest single

Db bbb

Has exposure

ANANAAAS AN

$12

Pa st adsdadh i st it st ibsbidhididid ididid b b
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The Little Giant Fire Extinguisher.

Price $2 eaeh West of the Mmsisstg}n $2.50 each.
T'o unseal, twist the han

The Little Giant gets better results on ﬂrethan
extinguishers costing from $15 to $2. 'I'he only fire
extinguisher indorsed and used by the Fire and Marine
Insurance Companies, a8 a whole, in New York City ;
also used in the New York Fire Department. Every
Municipal building belonging to New York City is
eqmgped with this extinguisher; also adopted and used

e United States Navy and United States Army.
anht cheap, simple, durable and efficient.

Have extinguished hundreds of accidental fires in the
past two years. Never fails to put out fire. Needs no
care or attention. Any child can work it. No acids are
used and no gases are generated until the solution
comes in contact with fire, thus preventing explosion.
This cannot be said of any other fire extingulsher in
the world. AGENTS WANTED.

Books and pamphlets sent FREE on a%;plicatum
Our baok of 50 pages describing dental fires exting
you will find most interesting.

We guarantee every extinguisher, and when
used at accidental fires they are replaced with
new ones by 5IVIDZ us a testimonial of the fire
acknowledged before a notary public.

The Little Giant Fire Extinguisher Co., 22 Liberty St. N,Y.

A GOMPLETE ZLEGTRIGAL LIZRARY

By PROF. T. O'CONOR SLOANE.
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS
ON ELECTRICITY.

For the Student the Amateur, the Workshop, the Electri-
Ii‘nmneer. Schools and ( 'olleqe

Lompnsmg five books, as follows:

Arithmetic of Electricity, 138 pages, - - $1.00
Electric Toy Making, 140 pages, . = - 100
How to Become a Successful Electrician,189 pp. 1.00
Standard Electrical Dictionary, 682 pages, - 3.00
Electricity Simplified, 158 pages, - 1.00

§{F~ The above five books may be purchased singly
at the published prices. or the set complete, put up ina
neat folding box, will be furnished to readers ot Tuk
SCIENTIFIC AMERICAN at tne special reduced price ot
Five Dollars. You save 2 by ordering the com-
plete set. Five volumes, 1,300 pages, and over
450 illustrations. Send for tull table of con-
tents of each of the above books.

MUNN & CO., Publishers.

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

f%lés

\

NS

No. 314-—Three-cprln§h Extension-Top Car-
riage. Price, complete, with.lamps, fenders, cur-
tains, storm apron and pole or shafts, $65; usual
retail price, $95.

and guarantee and warrant everything.

BUY AT WHOLESALE

andsave allintermediate profits and expenses. Traveling men’s
expenses, agents’ and denlers’ commissions,
losses on bad accounts,

We have no Ayents.

‘We sell to you direct from our factory
at wholesale prices.
est manufacturers of vehicles and
jharness in the world selling to the
fconsumer e€xcluafv ely.
have been accustom e
way but just one trial will convince on
of its advantages.
or jobbers. We mak

we sell, 170 styles of vehicles and 66 trimmed, $17;
styles of harness to select from. No retails for .95,
matter where you live, we can reach you.

We ship our goods anywhere for examination
Send for our large Illustrated Oatalogue—FREE,

Bkhart Carrlage and Harness Mfg.

We are the larg-
You may not
‘to dealing this

We are not
e every nrtlel

No. loo—noublenngﬁ
Harness, Price, full ni
a8

W. B. PRATT,
Becretary.

Elkhart, Indiana.

OUR 1898

COMET

Weite for prices.
HOUGH CASH ;
RECORDER 0. |E—

Indian Orchard,
Mass,, U. S. A.

SCREW-CUTTING DIE HEADS
SELF-OPENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over “others.” viz.: Theyare
smaller, stronger, more compact, have no
levers to spring, eannot be clogged by
chips, are always relmnle. and the prices
are ruzht Send criptive circu-
lar *“S A.” Our die ends are furnished

. in sizes sulteble for cutting threads from
No. 17 wire gauge to 6 inches diameter inclusive.
GeOMETRIC DRILL CO., WesTviLLE, CT.

CHAS, CHURCHILL & 0 , London. Encland,
EUROPEAN AGENTS:{ Wy g CHILD & BENEY. Vicnna, Auscria.

Bar Belt Dressing

It gives a smooth, pliable and adhesive
elts, Power and

NEVERSLIP

TRADE MARK.

ox of I Bars, $3.00, sent an Trial.

o Che White § Bagley €o.,

Worcester, Mass., U. S. A.
PHOTOGRAPHY IN COLORS FOR-

mulas for producing photographs in colors by the Chas-
sagne _process. SCIENTIFIC AMERICAN SUPPLEMENT,
Nos 1114 and 1125. Price 10 cents each, by mail,
from this office and from all newsdealers.

Sunlight Camera.

Makes a fine picture. Has
00d lens and shutter for
both instantaneous and time
exposures. Usesglass plates
'x;; x4%. It can be used wi

th
pod. Two extra holders

can be ~arried in the camera.

Price 83,50, Send 5¢. for

sample picture. Sunlight §

Junior, 3%x3l¢ plates, price

$2.00. Full eqmpments for

developing and printing furnlshed Tor $2.50 each. Photo-

graphs colored. Cir. Free. LORD & CO., 487 B'way. N.Y.

ACETYLENE GAS AND CARBIDE OF
Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments perfoimed withit. A most valuable series
of articles, giving in complete torm the particulars of
this subject. Details of furnaces for making the carbide,
a8 generators, gasometers, burners, etc. Contained in
CIENTIFIC AMERICAN SUPPLEMENT
1885 HA% 1 10EE T 18IS 108
3, y 37 . ) 72, 2,
1083, 1081, 1085 .1104 1124, :
1149°and 11'50. Price 10 cents each, by mail, from
this office, and all newsdealers.

Pwould make a good title for our 228-
page BOOK ON POULTRY, for it reads like
a romance. Tells all about’ hatehing and
brooding chieks; gives plans for Youltry
houses, description and cuts of all leading

bred fowls and incidentally
aboutthe ¢“OLD RELIARLE” ?l\( 'UBATOR. ICc. gets a copy.

RELIABLE INCB. & BROODER CO., Box B 105, Quincy,lil.

last season. QOur 148-page illustrated
catalogue contains description and
prices of the most perfect egg
Hatchers and Brooders made.
Mailed on receipt of 6c. in stamps.
Better send for it at once.

OINES INCUBATOR CO., Box 75, Des Moines, la.

COAT, MINING and HANDLING MACHINERY.

‘ The JEFFREY MANUFACTURING CO,, COLUMBUS, O.
- 8~ Send for latest complete Catalogue.

New York Branch, 41 Dey Street.

Box 23,

© 1899 SCIENTIFIC AMERICAN, INC.

THE CYPHERS
B Incubator and Brooder

The Only Practical System of Incubation.

Moisture Self-Supplied and Regulation Ab-
solute. Produces Strong, Healthy Stock.

i GOES FREIGHT PREPAID.
Send 10c. for fully Ilustrated Catalogue to the

CYPHERS INCUBATOR CO.

Wayland. N. Y,




Scientific dmevican,

Your Work ?

If you are dissatisfied e
with your situation, your sal-
ary, your chances of complete
success, write to The International
Oorresponéence Schools, Scranton, Pa.,

and learn how others so situated are getting

An Education by Mail

Students in the courses of Mechanical or Elec-
trical Engineering, Architecture, or any of
the Civil Engineering Courses are
soon qualified for salaried draft-

ing room positions.
for pamphlets.
The International

““REEVES"
Variable Speed Gounter Shaft

for securing any speed without change of belt
or loss of time. Specially adapt for all
kinds of experimental machmery Printing
Presses, Motor Carriages, Ironworkmg Tools,
Woodworking Machinery, or any and all ma-
chines requiring a chanye of speed or feed.
& Spnd for hmuismnelu illustrated
} Catalogue ** S. A.” free.
REEVES PULLEY CO.. Columhus, Ind., U. S.A.

¥8u USE GRINDSTONES ?

If so, we can suppiy you. Al sizes
=, Inounted and unmounted, always
0 kept in stock. Rememoer, we make a

RYSTONE N1 specialtyof selecting stones for all spe-
: cial purposes. Ask f or catalogue
na The CLEVELAND STONE CO.

==——  2d Floor, Wilshire, Cleveland, 0.

THE ELECTRIC HEATER.—A VALU-

able paper, with working drawings of various forms of
the electrical heaters, including electric soldering iron,
electric pad for the sick, etc. 6 illustrations. SCIEN-
TIFIC AMERICAN SUPPLEMENT 1112, Price 10 cents.
For sale by Munn & Co. and all newsdealers.

NICKEL
AND
Electro-Plating

Apparatus and Material.
THE
-Hanson & VanWinkle

Newark. N. J.

136 Liberty St., N. Y.

30 & 32 S. Canal St.
Chicago.

THE SCIENTIFIC AMERICAN

Cvoonedia of Resente, Notes & Queni

12,500 RECEIPTS. 708 PAGES.
Price, $6.00 in Cloth; $6.00 in Sheep; $6.60 in
Half Morocco, Postpaid.

T HIS great

work has now
been on the mar-
ket for nearly
six years, and
the demand forit
hasbeenso great
that twelve edi-
tions_have been
called for,

The work' may
be regarded as
the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the
world; the infor-
mation given be-
ing of the high-
est value,arrang-
ed and condensed
in concise form,
convenient for ready use. Almostevery inquiry
that can be thought of, relating to formule used
in the various m'mufaeturmg industries, will here
be found answered.

Those who are engaged in almost any branch
of industry will find in this book much that
is of practical value in their respective callings.
Those who are in search of independent business
or employment, relating to the home manufacture
of salable articles, will find in 1t hundreds of most
excellent suggestions.

MUNN & Co., PuBLisHERS,

Qffice of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

Send your business card
for 160 p. 1698 catalogue

Knittin

machine,
Lacing

ook or stud, C.

Ladder, step, C.
Ladder, step, C. E.Smith
Ladder, step, W
Lami

Lamp, acetylene gas, E. J.

Lamp, oil, Raphael & Wes

Lantern bracket, k. Rhind
Latch for boxes, etc.,
Luthe, W. W. Hulse

Leafturner, J. E. Pellow
Leather coloring machine,
Leather gage, A. J. Bruce.

Ledger balance indicator.
Level, N. C. Merrill,

Liquids, apwratus for dm

ties of, Turnbull...
Loom, Mooney & Renaud.
Loom electrical warp stop
Loom electrical warp stop
Loo&n for weaving moque

e
Loom lay, G. A. Draper..

Loom picker, K
lL.oom take-up mechanism
Lumber piling platform, (_}

Marking pot, A. J. Bradley

echanical movement, J.
Mercerizing, J. Schneider.
Metal drawing machine, J.
Metal tube, F. A. Wilmot..
Miter box, W. H. Gordon
Mixer. See 'T'ea mixer.

Mould. See Ingot mould.

Motor. See Rotary motor.

worth

Giffhorn

Napkin holder,
Nest box, poultry. G. I. Ly
Nozzle, S. M. Stevens......

Nut lock, R. W. Jamieson.
Nut lock, J. B. Mnlcolm
Nut lock, J. C. Wood..

Ore concentrating table, F.

Overalls, J. G. Lewis.......
Paddle wheel, J. R. Parks.
Padlock, J. W. Turner. .

. Funk..
Paper hanging apparat
Paper, manutacturing and
J. Eiselstein. ............

Photogra;
Picker. See K rmt picker.
Planter, T. Cro

Platform. See

Powder box,

Power transmitting

Press. See Baling
press.

E. H. Lyon

Tress.

Projectile, G. H. New

hann........c.ceevens..

Pump, barrel, J. O. Elliston
Pump, deep mine or relay,
Pump, rotary, R. F. Fle:

Puzzle, I. Skalla.......

Steven

Bar!
Rail chair, guard, D

Railway roadbed. G.
Railway switch, W. H. Thor

Rasp, H. C. Shoemaker..

Refrigerator, L. W. Fish.

Refrigerator, W. B. Keyse:
Ribbon wire, H. W. Struss
Rotary engine, O. T,
Rotary engine, J. Spence.

Rule, slide,
Ruler,J. A. Ma.ngold .......
Ruling machine, A.
ack holder, C.

Safe, burglar proof W. H.
Sample case, merchandlse.
iash fastener, L

ash fastener, Locklm & B
awing machine, E.
Scraper, road, F. Phili

*screenmg apparatus, C. W.

for t‘orming. R. Ki
Seal lock, J. P.
Seat, A. E

Seed separator.

Sheet metal shears C
Sheet metal tube, F.

Shuttle, E. Felber..........
Sifter. ash, 1. Ebert
Singletree, R. R. Pigg.....
kirt protector, B. C A

Soap, preparation of resin,
Soil pipe and roof connecti
Spike. F. Bak
Spindle. See Axle spindle.

pinning machine, yarn, J.
Stacker, pneumatic, M. T.
talk cutter, J. J. Mize. 5
Stalk cutter, J H. M

Stamp, mail, T
Stand. See Trlpod stand.

Steam boiler, J. J. T'onkin.

Steam engine, A. & D.
mour,
Steam generator, J. Brotan
Steam generator, sectional.
Steam washer, J. B. Upham
Stone cutting machine, M.
Stool, music, J. Brandt...
Stool, piano, E. A. Losee.
Stud form ing machme
Swift orreel, B Atwood
Switch. See Electric swi
Telephone switch.
Tag, A. Keller
Tea mixer, A. H. Canning

Knitting machine, 8. Lowe.
i W. Spiers

Ladder, extension, P. Pirsch
8. Comins...

. V. & E. L. Stephenson
inated materia), subdividing, Heard & Sny-

Lamp, electric are, E. Hungerbuhler.
Lamp lighting attnchment P.J. F

anps, supply of current [y nd’
E. U,

Leather stretching machine, G. A.

Limb, artificial, M. B. Denaldson..
Line casting machine, H. J. Derbys ir

Loom lay, Dmper & Hoper
A. Wardweli.....
Luminous spirits, producing,

at or matting, A. Travaglini.
vattress stitching muchm% E.

Mop head and wringer, combined, H. J. Gleason. 621,654
Mop wringer. W. Van Galen.............

Mower grass catcher, lawn, Campbell & Wood-
Mowing machine cutting apparatus, L J. W. H.

Nozzle, spray, J. E. Armltstead

Ore sampler, C. A. Snyder et al

Panmugs reproducing tapestry, R.
Paper case, toilet, Davis & Cornelius
Paper feeding machines, table raisin,

Perforator, check, Hess & Granger...
hlcshutter. W. V. Esmond....

621.633
Plate cleaninga paratus, J. J. & T. A. Raisbeck.. 621,539
. 621, 71")
621,

umber piling platform.
Plow handle bending machi
Pole or thill coupling. H. B.

evice, H. W. Str|
Fruit press
Wine or lard press.
Pressure gage, C. L. Burdick..
Printing machine, C. P. Cottrell
Printing press, W. G. Johnston.

ell
Progelhng vessels, means for, M. H. C. & R.

Pulp chips. step screen for, W
Pulverulent materials, binder for, M. W. M

Pump and motor, combined, N. A. Christensen..

Purse or bag frame A F Fulle

Pyroxylin compound, J. H. St
Pyroxylin plastic composition, t.mnsparent

Racmgbrecords. apparatus for making, W.
Railway, electric, W. J. George.
Railway gate, O’ Brien & McKay
F. Greenwood
Railway system, electnc.(x L Campbell
Receptacles, construction of. H. S. Reynolds -

Rotary motor. Gray & Bass.
W.L Keuffel. .

Safe boltwork Hollar & Kennedy..
F. Caldwell............
ash fastener, J. W. Howland..

8. 8. Clarke.
cale support brake, J. S. Dey

Screen scraper, J. H. Bowden

621
Screw threads on bnltg. etc., screwing appliance
urn

Sepnrator See Crenm separator
‘!ewmz machine, H. Sargent..

Shaping machine, C. Seymour
Botto

A. Wilmot
Shoe c]nsp Hodges & Soblnskl

melting furnace, metal L Rousseau
mokeless furnace, W. H. Sm

Spinning frame, Martinot & Galland................
quare, siding, F. B. Wakeman..

Stacking machine. R. C. Coble...
tair tread, W. H. Winslow..

Stapling machine. A. H. Buchholz.................. 5
791,47
Steam boiler, horlzontal F‘ Jones.

y
Steam engine, rotary lmpact or turbine. J. M. Sey-

Teaching music, game cards for, A. P. Chamber:

Mechanical Dra

Dolan.

OU CAN'T LOSE

your spare time to study at home, at a cost so 1ow that youwill not féel the outlay. Courses by mail

in Electrical, Mecllvnlamcnl, Civil, Mining, %teu.ln and bamnljt‘:lry Engiueermz, Architecture,
wing ac ee.

pages of text books, dmwl’ng plate, and booklet of letters from students all over the world.

The United Correspondence Schools, 154, 156 & 158 Fifth Ave., New York.

ine Design, etc.
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AN EDUCATION, but you can
obtain one which will qualify you
for a better position and higher
pay if you will devote some of

est Text Bo rite for Circular.S. A., sample

itz

t..

g

A. F. Jones.

J. L. Read

e
wing off fixed quann-

. 621,388

motion, Bi &
motion, F. E. Ki
tte carpets, Sout ‘well

0.
aile;
. Hempel...

wheels.

.......................... 621,445

tl

L. Bartlett.

& working day.
621 731

. Winters..

ﬂlushmg P

G. M. Robeson..
Weiper..

e,

Prlnting

LEN

BICYCLES

CRESCENT FACILITY

The largest factory in the
world that makes bicycles, and
6155 only bicycles, is devoted to pro-
ducing the well known Crescent

teeee
Over two thousand persons
are employed in the various de-
partments of the works.
teeR®
One thousand perfect Cres-
cent Bicyles can be made each

()36 teee e

The enormous facilities of the
Crescent plant permit the high
&332 (2 value and low price of the wheel.

Catalogue No. 3, containing
“The Care of the Whcel,” Free.

Western Wheel Works,

o

NEW YORK. _:

¥

. 621.486

Monarch

Bicycles

$25 $35 $50

Reputation Established.

ACENTS WANTED EVERYWHERE.,

Monarch Cycle Mfg. Co.
Chicago. New Yorke.

No Money in Advance!

$|550 o HIGH GRADE BICYCLES
)9 Shipped anywhere C. O. D.. with
2 f vilege to examine.
Q atest styles for Men,
Women,Boysand Girls,
=}\well madeand durable,
NS//$60 “Oakwood” $24.50
%50 “Arlington’* $22.00

better
Others at $10, ll&iﬂ. $15.50, $17.50 & ll&iﬂ‘;’:lloieslls)l[:l:gl‘:‘l

value. Buy direct from manufacturers,
g;,:z:é's(”.l:tr profits. Write today for specialtgg’:r?.[‘l'lilfg

ogue Free. CASH BUYERS®
162 W.Van Buren St., B-131, Chiaagglft'.

The Watson Automatlc Seat Post

It’s a Marvel.

Requires no expander,
wrench, bolts, nuts,
screws or springs.
Can be securely fast-
ened or unfastened in
frame bfa.tap of the
hand. Fits any wheel.
Forward or rear L. Is
better than a lock.
Can take the post and
saddle off wheel, thus
preventing theff and
readjust same to ori-

nal or any height in
just one second by
8cale on side of post.

not keep ithem, send
us one dollar to get
one prepaid.

Watson Automatic

Seat Post Compan
5 Warren St., e !f

. 621,749
621,682
621 69(':1 621,698

. A. Fannon
ars-
....................... 1,579
. 621,324
.................. 21.4:
G. 8. Herbolsheimer.. 6%}@6?
1

................. 6‘21.4%3 621,434
CORBIN No. 5 P.

Crane. .

It’s a Good Thing:—Push It!

IT IS NOT MERELY COOD, IT IS THE BEST

PUSH BUTTON BELL

ON THE MARKET.

QUICKER THAN
TON CAN BE

RINCS LONCER AND WINDS
ANY OTHER. THE PUSH BUT-
ADJUSTED TO ANY POSITION.

PLAIN OR ORNAMENTAL STYLE.

THE BRISTOL BELL CO.,

BRISTOL, CONN., U. S. A.

Hollar......
G.

OX.

Honabach..

Seed sepam-

A Rigid €xamination

Reveals Do Defects.
NO BETTER BICYCLE CAN BE MADE

Sterling Bicycles are
“Built like a Watch,”
and the greatest care is
exercised to have ma-

*| terial,workmanship and

equipment the best ob-
tainable.

'99 Chain Models,
$50.00.

’99 Chalnless Models,
$756

Tandems, Double
Diamond, $76.00.

Convertible, $86.00.

Send ten 2-cent stamps
and recelve by mail pack
of Sterling Playing
Cards beautifully de-
signed, 50 cent value.
Send for Catalogue giv-
ing details of Sterling
equipment for 1899.

Sterling Cycle Works, Kenosha, Wis.

Ham%vl & Zampis
on, J Brown.

showing details.
l | SUPPLEMENT, No, 115

H. Northro;

REVERSING STEAM TURBINE.—PAR-
son’s recently perfected turbine for boats. Illustrations
Contained in SCIENTIFIC AMERICAN
8. Price10 cents, by mail, from

this office, and from ail mewsdealers.

Reeve!

Ear]e & Newto 271

MAGAZINE PLATE HVOLDERS

“GRAPHIC"
I CAMERAS.

) SPECIAL CAMERAS MADE TO ORDER.
THE FOLMER & SCHWING MFG CO.

CANAL STR. NEwW YORK.

Calcium Ring
LCamp.,

BURNS ACETYLENE GAS.
No 0i), Wick, Dirt or Smoke. 3
Get the Best. Price $3.50
Agents wanted in every town.  °
CALCIUM KING LAMP CO.,
Waterbury, Conn.

THE JOURNAL

Applied ﬁferoscopy
Illustrated.

Subscription, 81.00 per year. Foreign, 81,25.

ISSUED MONTHLY.

The Journal deals only with the practical side
of microscopical technique and apparatus. It
contains a large amount of original matter from
the best writers in all the fields in which the
microscope is used. Reviews, abstracts and
notices of foreign literature put the reader io
touch with the whole field of foreign and do-
mestic work. While the most advanced methods
are recorded, there are series of articles specially
for beginners.

SAMPLE COPIES MAILED FREE.

THE JOURNAL

Applied Microscopy

P. O. Drawer, 1033.

ROCHESTER, N.Y.

621746

A.1. Jacobs.

. 621,736

tch. Railway switch.

Bt At R e OO R R ABO0B 00000 621,323
Telephone switch. automatic, C. 8. Karoly.. 621.346
’I‘e]eghone system, C. E. Eganetal...... .. 621449 pressure instantly applies brake;
Terra cotta or clay die, G. W. Weaver . 621,467 plete control.
(Continued on page 209)

© 1899 SCIENTIFIC AMERICAN, INC.

2| COASTING UNDER CONTROL.

It’s an easy matter to Coast at full speed. to slacken or increase
speed, or to stop altogether without any danger if you are riding the

%! Eclipse Bicycle

You can keep your feet on the pedals and Coast at will.

a forward pressure promptly
frees it. Thus you have the wheel at all tlmes under com=
Simple, Safe, Sure. Write us about it.

ECLIPSE BICYCLE COMPANY, Box X, ELMIRA, N. Y.

with Morrow Automatic
COASTER and BRAKE.

A back




APRIL 1, 1899

Scientific

Aumerican,

e e e —

209

EDISON SAYS

(Concerning the stndy of electricity at home by our mail system) Jos Wetsler. Pres. 7. Martin, V.-Pres. H. A, Strauss, Gen. Mgr. &Seo

Y eomaidertie €Btrical Eagineer 3

Over 20 technical and popular electrical

mdTIED oy Myesrn O

and MET
5 be of QAT OMIALT Tisse whe deane an

€T/ cal tducTien
A fdeona

- oolurses. covering every branch of this fascinating

science

Cost of any Course may be paid in instalments
f $2.00 per month. dress

Write for our two FREE books entitled
Oan I Become an Electrical Engineer ?”
and ‘' The Electrical Marvels of our Times.”

THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION.
Dept. A,

120-122 Liberty Street, New York, U. S. A

KIRK’S CUPOLA FURNACE

JUST READY,

THE COPOLA FURNACE: A practxca] Treatlse onthe
Construction and Management of Foundry Cupolas.
By Edward Kirk, Practical Moulder nnd Melter, Con-
sulting Expert in Melting. Illustrated by 78 emrav-
ings. 319 pages, 8vo.

Price $3.50, free of postage to any address in the world.

&2~ A Circular of 5 pages quarto, giving the full Table of
Contents of this important book, with specimens of the
illustrations, will be sent free of postage to any one in any
part of the world who will furnish us with his address.

E&~ Our New and Enlarged Catalo%we of Practical and
Scientific Books, 92 %aqes 8vo, a New Catalogue of Bookson
Steam, the Steam ngine, etc., and our other Catalogues,
the whole covering every branch of Science applied to the
Arts, sent free and free of ﬁ)ostaqe to any one in anypart of
the world who will furnish us with his address.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.

The RALSTON STILL

placed upon ourkitchenrange
w1ll supp. { e family liberally
with sparkling distilled water.
Most Scientific in con-
struction. Largest guar-
anteed capacity. dighest
amard gt Omalia Expe-
sition. Endorsed by Ral-
ston Health Clu

Send postal for booklet “B” to

The A.R. BAILEY MFG. CO.
64 Maiden Lane, N. Y.

ACETYLENE APPARATUS

Acetylene number of the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most
recent, simple or home made and commercial apparatus
for genemung acetylene on the large and small scale.
The 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. 1 o
Price 10 cents prepaid by mail. For other numerous
valu: Jle articles on this subject we refer you to page 21
of o' r new 1897 Sup% ement Catalogue, sent free to any
add:¢ss. MUNN & Co., 361 Broadway New Yor!

‘What_is so important as
Health — possible without
Pure Water 1t postpones age
and its infirmities.

The Sanitary Still

is simple, economical, and ef-
fectively produces distilled
(the only pure) water. Our
$10.60 Btill-has -twice the
cs lé, f ﬁ’f othergi.z agvjbis tll:e

recognize y the
U g G Send for booklet.

THE CUPRIGRAPH CO0.,138 N Green St., Chicago

COLD WEATHER

doesnot interfere with the easy
starting of
OoLDS GASOLINE
ENGINE.

One man easily
starts all sizes Sim-
le, improved fea-
ures found on no
other engine. Write
for full par_ticulars._
Olds Gasoline Engine Works, Box 418, Lansing, Mich.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1:23.
Pricel0cents. For sale by Munn & Co. and all news-
dealers. Send for 1897 catalogue.

The “Wolverme” Three Cylinder Gas-
oline Marine Engine.

e only reversing and self starting
i ogasolinc en% ne onthe market htest

] e power built. Practically
no vibration. Absolutely safe.
8ingle, double, and triple marine
56‘1‘& sPtionary motors from 84 to

Write for catalogue.
WOLVERINE MOTOR WORKS,
Grand Rapids, Mich.

440 MILES
IN 495 MINUTES

every business day in the year between New York and
Buffalo, on the New York Central’s

“Empire State Express,”

FASTEST TRAIN IN THE WORLD.

It has imitators on both sides of the Atlantic, but no
equal anywhere.

For a copy of the “ Luxury of Modern Railway Travel,”
send one 2-cent stamp to Geo . Daniels, General
Passenger Agent. Grand Central Station, New York.

WITTE CASOLINE ‘““HOISTS”

Guaranteed to

_ tricigniter. You
y cannot afford to
assume a.ny risk

8 Wltte hto'i]st,"

ygu don’t do it.

rite your own
Guarantee. Ask

Witte Iron
Works Co.,

1207 Walnut Street,

for catalog S. A. |

Kansas Gity, Mo. ! York. Other foreign patents may also be o

Thill coupling,C. A. Behlen............coccvvvnn.. 621,596
Thill coupling, K, Buland............. 621,485
Thill or pole couplmg, E. E. Whltney 621,510
Threshing machine, A. P. H 621,493
Tire, bicycle, W. L. Foote. 621,451
Tire, cushion, O, a 621,504
T'ongs, A. D. Marsh. 621,356
Tongs, wire, J. Conrax 621,327
Tool driver, spiral, L. 621 401

T'ool handle and ‘means for s
Jaeger..

621.570
Torpedo laun G

3 S
'Torpedo starting gevice. L. Obr, 521,364
Toy, G. B. Hugh 621,677
Toy pistol and game apparatus. Bailey & Bud-

(3 00n 0800 00008aRa000aaORRE0aBa8000 00000 . 621,440
Train pipe hose coupling, R. S. Brown . 621,764
Trap. See Fish trap.

Trap, C. M. Williams . 621,39%
Tree clamp, transplanting, J. A. Garrett 621, 1405
Tripod stand, Jones & Mayo 621, 171
Trolley, Young & Magune.. . 621,3
Trolley catcher, R. 1. Kru ft... ... 621, 422
Trough. See Feed trough Watering trough.

"Trunk, steamer, 1'. B. See . 621375
Truss or frame, C. N. Dut . 621,409
T'ube. See Compressible tube "Metal tube. Sheet

metal tube,

Typewriter, Becker & Thompson ................... 621,628
Typewriter, W. L. ColbY.......cccoveuirnnen.. 621,325
Typewriting machme, G. C. Blickensderfer 621,742
Typewriting machine, H. Turk.............. 621,389
Typewriting machine support, H. J. Halle 621,660
Valve, automatic, S. McEiroy .............. 621,362

Valve, engineer’s brake, J.
Vapor burner, E. J.Schauer..

Vehicle, C. Vanneste..
Vehicle brake, J. C. Stinson. . 508
Vehicle driving mechanism, H. P. Maxim et ai.. . 621,532
Vehicle wheel, - GTIMSIUA, ... uenerearsnsnses 1,658
Vehicles, runner attachment for wheeled, A. J.

1% 2 e 00na 0000anOERN e RoO AI000 BB0BA0800060000 621,745
Vending machine. W Murphy..... 621,614
Ventilating apparatus, house, J. Worz 621,551

Ventilating cars, etc., device for, L. White
Vest, nursing, A. Allen............c.occ....
Votmg machine, L. R. Winslow. .
Wagon, dumping, G. A. Garrett.....................
Washer. See Steam washer.
Washing machine, O. P. Kvernum..
Watch stem winding and setting, E

Water closet valve, R. S.
Water cooling tower, J. M. Seymo
Water heater, 1'. J. Mooney.
Water heater, G. W. Morri
Watertank heater and fee
Watering trough, automatic, F. Mars
V\feavmgr figured fabrics, apparatus for, R. Heg-

............................................ 621,776
Wel]s, dev1ce for raising bailless buckets from,
M. V. Shoffner............cooviuiivieiiainnneennn 621,380
Wells, device for removing buckets, etc., from, -
M. V. T O e erepupapae 621,379
Wheel. See Paddle wheel. Vehicle wheel.
Whiffietree hook, J. Schnabel 621,464
Whip holder, D. A Hamer...... . 621,409
Winding mechanism. G. L. Brownell . 621,484
Windlass, ship’s, J B. Cow . 621,489
Window, P. A. Pet. . 621,501
Window in shape of ladder, safety. F. Scherrer.. 621,620
Wine or lard press, C. W. Blackburn.......... . 621,517
Wire stays, hand tool for applying, J. | . 62144
Wires. device for tying intersecting, xie. 621,416
‘Wood preserving apparatus, C. S. hamherlam . 621,774
‘Wrapping machine, H. Rose..............c.cceeuten 621,714
Wringer. See Mop wringer.
‘Writing, apparatus for attaining correct posmon
of pens when, J. Fibrig..........c STYOO0 621,472
DESIGNS.
ag Hubbell .. 80,357
B st. J 1. Greene . 30,316
Button shleld Blate. R. F. Bradbury. . 30,364
Chain link, 8 30,363
Coffin handle ‘pvlate. H T. Coons . 30,361
Corset, L. G. Walker........... . 80,381
Currycomh '1 8. Evams. . 30,365
Fence panei, G. D. Shee . 30,372
Game board, W. H. hullington . 30,3719
Game table, A. A. Longman.. ... 30,380
Golf ball. J.'& D. Foulis. 30,318
Lamp chimney for incandescent gas lights, M.
HErSROVItZ  coovucveiiinirineencnnccsscsonnneanns 30,367
Loom guide chute, G. O. Draper.. 37

Mattress frame, J. A. Hutchison.
Pin, etc., stick, G. A. Cramer.......
Rack for inkstands, etc., U. D, B Eddy.

Railway rail cushion plate. J. H. Robextson
Rope tightener, P. L. Warne.

Shoe upper, L. i
Sprayer bod; a’
floor, E. e

Toy car body, H. T. Kingsb
g etable cutter blade or kmfe,
icle bolster stake, T. G. M.

TRADE MARKS.

Alcoholic burnuﬁz compound solidified or semi-

solidified, R. Rossman......................... 2619
Bicycle racks, ** Fm de-Cycle »” Rack Company. 2,621
Bicycles, Peoria Rubber and Manufacturing Com. .

.............................................. A

Bmﬁem. liquid preparat.lon for removmg scale,

tc., from, Brown mpany.. . 32,616
Butter, Bartram Brothers ,604
Champagne, L. E. Battle 2.608
Chocolate bonbons, Wal 2,607
Cigars, D. Harris........ 32.610
Confectionery, H. Hei 32,606
Drugs and tinctures, extr

rom, vegetable, Caesar & T.oretz. 32,611

Gloves, kid and other leather, G. & H. stge

Hair, preparations for removal of, H. W. Lrolley 32 614

Herbs for making a fever tea, compound of, Fever 1L
. Lavanburg

Tea Compan
Insecticides, F. 32,
Meats, cheese, butter, eges, and lard, T. H. Lawry 32,60:
Mllk condensed Consumers’ Preserved Mllk Com-
Musw sheet J. W. Stern &Company
Pens, D. Leonardt & Com
Salmon, tinned, Richard
Salts, H. B GOURG....uevneresrnsrnnessannsennenens o o
Shirts and shln waists, Hunter & Paddock..
Shoes, women’s, G. W. Herrick & Company
Soap containing petroleum M. Jenkins.
Tires, pneumatic, G. T. Robie..

Wines and liquors, Charles & Compa
Wood filler, liquid, Glidden Varnish Company

82,601
32, 617 32 blS

32,623

LABELS.

‘‘ Dager’s Indian Omtmem,” for an ointment,
Bradford & Lindsay......coooooiiiiiniiiiininnnnnn

** Game of a Frog He Would a Wooing Go,” for a
game, McLoughlin Brothers......................

" Gnme of Mother Goose’s Christmas Party,” for a
game, McLoughlin Brothers

3

6,849

PRINTS.

** Beefwine,” for a wine, J. R. Smith & Company.... 116
“¥rog He Would a Wooing Go Game Card," ora

game, McLoughlin Brothers. . 114

" Mother Goose’s Christmas Party

a game, McLotgzmm Brothers. : .

“ Quaker Whist Cards,” for a gam

Brothers..................cooau...

A printed copy of the specification and drawing of
any patent in the foregoing list. or any patent in print
188ued since 1863. will be furnished from this office for
10 cents. Inordering pleasestate t.he name and number
of the patent desired, and remit t nn 0.
Broadway, New York. Special rar.es wi]l be given where
a large number of copies are desired at one time.

Canadian patents may now be obtained by the 1n-
ventors for any of the inventions named 1n the fore-
going list, provided they are simple. at a cost of $40 each. |
1f complicated the cost will be a little more. For fuli |
instructions ad Munn ey Broadway, New

btained.

SCIENTIFIC KITES.

NAVAL BLUE HILL BOX KITE.
A scientific marvel. Flies like a bird.
Every boy wants it. With 300 feet
flax kiteline sent paid, to any address,
on recelpt of 50 cents Send stamp
for 16-page Kite Catalogue.

§# AGEN1S WANTED.
E. I. HORSMAN, Manufacturer,
382 ﬁroadway, New York.

Reversible Collar S and

LINENE St

Stylish, convement, economical. Made of
ne cloth, finished in
pure starch, and ex-
actly resemble fash-
ionable linen goods.
No Laundry Work
‘When soiled discard.
Ten Collars or five
airs of Cuffs, 25cts.
by mail, 30cts. Send
6 cts. in stamps for sample collar or pair
of cuffs. Name size and style.

REVERSIBLE COLLAR CO., Dept, J s Boston,

RUBENS ~ DANTE TASSO

o=

Mass.
MU?ILLD ANJELO RAPHAEL

Business Chance

FOR SALE—A complete table cutlery plant, with u
to-date machinery, all of which is uearly new, and in
op!

SGIENTIFIC BOOKS °3ga Gonmsfxntiar-
80|e Agency Wanted for Motor Carriag.

and new improvcl
(,alculacmg Machlnes And Skog, (,othenburg, Swed '

MOD E.ARSE@

CATALOGUES FREE
UNION MODEL WORK
193 CLARK CHICAGO.
Corliss Engines. Brewer-&’
Machinery. THE VILTEL

IEE MACHINES,
899 Clinton Street, Mllwaukee. Wis.
§¥" Send for Circular ‘““M.”

and Bottlers
TURBINES (4 isriet & co:.

MFG. CO.,
w AN T E D—a Young Man, thoroughly fn.-
miliar with the latest scientific
developments to contribute g{opular scientific articles to
anewspaper. Address X X X, SCIENTIFIC AMERICAN.

WHEELB MODEL! L.EXPER!MENTAL WORK...

SMALL MACHINERY|
NEW Y/ NCIL WORKS 100 NASSAU 8T N.Y.

NOVE\.TIES & ETC.
FOR ALL PURPOSES.
RINDING MILLS hocuoiy rycen; o
, 28 Rodney Street, Brooklyn, N. Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special M:
chinery. E. Koniyéslow&Bro.. 181 Senecast.,Cleveland, 0.

DID YOU EVER GﬂlI.EGT STAMPS?—
A\ There is much pleasure and money init.

5 cents we will start you'with an Album
and 50 differentstamps from Cuba, Phil. (sl.,
J Porto Rico, etc., and our 80-page list, etc. We
Buy 01d Stumps. Standard Stamp Co.,St.Louls,Me

ood order for immediate operation. A or-
gumty for a few practical cutlery men. with limited
capital, to build up a paying business, as the eutire pro-
duct can be sold on contract in advance. For terms
and particulars address J. HITEHEAD
signee National Cutlery Co., Rockford, Ill.

NEW IDEA IN TRUNKS

The Stallman Dresser Trunk
is constructed on new principles.
Drawersinstead of trays. A place
for everything and everything in
its place. The bottom as access-
itle as the top. Defies the bag-
gage smasher. Costs no more than
a good box trunk. Sent C.O.D.
with privilege of examination.
Send 2c. stamp for illustrated cat-

jj alogue. g, p, STALLMAN,
~ 61W,Spring 8t., Columbus, O,

3 &8~

Experimental & Model Work

Cir. Jc advice free. Wm.Gardam & Son,45-51 Rose St.,N.Y.

BUILDERS ano NERY

DESIGNERS s,

cHI
SPECI AIE, u.ncfw%ev Machie "{xtchmg

GAS GASOLINE E

WATER MOTORS

BACKUS WATER MOTOR CO. NEWARK N.J. U. 5. A.

$4.95 hu

ear around wear; is

EX

perfect; line

ine and try it on beinre
d worth double our price, t!

JE SELL 1800 SUITS AT $4.95

‘mer satin, pipe it with Skinner’s AAA satin, pad it extra well, use best grade of can-

Ry vass, and sew every seam with pure silk and linen thread.
but send this adv. with your height, weight, chest,waist
and crotch measure. We'll send the suit by express C.0.
you pay one cent. If found exactly as represented, the greatest bargain on earth
hen pay exp. agent $4.95 and expressage and take

quick or they’ll be gone. Don’t miss this wonder chance.

s a Man’s All Wool Suit

of Rich Blue!erge, warranted Best

equal in quality, style and looks to
is Mali’s Best All-wool Serge, famous everywhere for its perfect weave, soft feel

and rich deep blue color. The &:Xoth was :‘?v‘eln by America’s best woolen mill. from fine -

d by & new process and cannot fade.

Dleked wool bty rdmyi)?wov{n, will pg;mvely not fade or wear shiny, and wiil wear like leather. It’s exact-

y the same cloth used in the serge suits that retail everywhere for $10 00.

mem ber we will sell only 1800 suéts al: 'f‘ Bsa;after theﬁy re gone the price will be

Don’t delay, but order today before they are all gone.

BERT SUIT Tall vyv'x.l ‘make the suit in the latest sack style to it

Fast Color, Cuaranteed
others’ best $10 Suits.

It is medium weight and suitable for

-[WE MAKE
other sults from
$5.96 to $13.95.
Writéfor free
samples of cloth.]
D. and allow you to exam-

it with Holman’s celebrated far-

thesuit. Paynothing if unsatisfactory.
for advertising purposes, After they are gone the price goes back
to $9.00—no more at #4.95 afcer 1800 are sold. Order
LOUIS D. VEHON CO. 155 W.Jackson 8¢, Chicago, Lll

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.
Anyone sending a sketch and descn%txon may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific jlournal Terms, $3 a
year; four months, $§1. Sold by all newsdealers.

MUNN & Co,ze1 ereacwar. New York

Branch Office, 625 F St., Washington, D. C.

YOU CAN MAKE $100.AWEER !

UWNYUUR OWN SHOW, COMPLETE QuTFIT— 5100.
OTION_FILIMS & MACHINE

FE M
GREAT PASSION  PLAY 4 500 0THER 5UBJELT
S.LUBIN, LARGE ST MFR. PHILADELPHIA P.A.

‘We make Special Ma-
chinery, Modeis, Pat-

INVENTORS et o

Algo patented novelties by contract. Eagle Tool ‘and
Metallic Mfg. Co., Cor.5th & Elm Sts., Clnclnnatl 0.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I

Sendusyouraadresa
and wewill snow you
howtomake $3aday
absolutely sure; we

furnish the work and teach you free; you work in
the locality where you lwe

explainthe b
of $3 for e

Send us your address and we will

pmﬁt
el uwo*k absolutely fore, write at
ROYAL IAIIJFA(, URING 'CO. Box 713 ¢ DE'[R()IT. mcn.

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the' subject is ex-
baustively treated from the following standpoints: 1.
The use of the cycle by persons in health. be use of
the cycle by gersons diseased. Contmned in SCIENTIFIC

AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

Akyawurwu/w i Yo Aeile. za,ﬁrrfwe
to Jortc, Kvree Fove . Hicte
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Lo worfprr Prtecs
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“ NEW STANDARD*
‘'NECKTIE PIN OUTFIT,

By mail, prepaid, ONE DOLLAR.
Unlike all others. The smallest,
neatest and most durable e ver placed
on the market. Liberal discount to job-
bers. WILLIAM ROCHE, Inventor
and Sole Manutacturer. 25
wich Street. NEW YORK, U.

'ICE BOATS—THEIR CONSTRUCTION

and Management. With working drawings, details, and
directions in full. Four engravings, showing mode of
construction. Views of the two fastest ice-sailing boats
used on the HudSon river in wi nter. . Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 1, The same number also contains the rules
and regulations for the formation of ice-boat clubs, the
sailing and management of ice-boats. Price 10 cents.

PALMER Stationary
and Marine Gasoline En-
ines and Launches, Motor
agon lL‘ug‘1 es, Eneine
Casti mping En-
gines. Send for catalog.
MIANUS, CONN.

PALMER BROS.,

alogue. 40 engravings.

Our Folding Boats are puncture proof. Gaivanized steel ribbing. For hunting, fishing, exploring and family

pleasure. Walter Wellman took them on his polar trip. Lieut. Schwatkaexplored
the Yukon with them. Awarded first premium at World’s Fair. Send 6 c. fgr crnt-

KING FOLDING CANVAS BOAT CO., Kalamazoo, Mich.

PIERGEi\lAPﬂR' LAUNGHES *

$150 anD Up.
_ STATIONARY AND PUMPING ENGINES.

/'v
|

PIERCE ENCINE COMPANY

© 1899 SCIENTIFIC AMERICAN, INC.

6 to 20
Feet,

14 Ft. FISHING LAUNCH.

§¥~ Send for Catalogue Stating Size.

17TH STreer RACINE- WIS,

17 N.



Feientific dmervican,

THE HARRINGTON & KING PERFE

PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. © =

APRIL 1, 1899.

ORATING CO.

STATION

1. GO,

Fauber « hangers,

The Genuine

ONE PIECE

are used on the BEST ¢
) Bicycles, Tandems, Trip-
3 \ lets and Quads.
Ny, FAUBER,
@/ Originator, Pioneer, Larg~st Manu-
1 facturer One Piece H.ngers.
1 YOU!
| With mechanical ability and judgment ap-
preciate the Simple and Practical construc-
| tion of the Fauber, T'he Cranksand Axle
{ are made of One Piece of Steel, spring tem-
i &%I;?g,ygo (J:omts 't'O work l%%né. used 80 exten-
il u can get any nee repairs in an
part of the United Styntes. o any
Beware of Infringements
(Cheap Imitations).

il

‘Trade Marks on

Cranks and
Sprockets.

W. H.
FAUBER,
Mfr.,
Chicago,
U.S. A,

SEE |

o990

UGHINSPECTIONS
<

\"e AND
N7t JNSURANCBE
AGAINST"- LOSS
\ OR
_ \ DAMAGE
% \ O
PRODERTY
AND
LOSS &I;' LIFE

IT'S A EUROPEAN FAD _»

todiscard horses

getting to be the
same in this
country. To be
thoroughly up-
to-date vyou
ought to get a
WINTON MOTOR
CARRIAGE.
the best made
conveyance Of
its class in this
or any other
country. Simple,
safe, stronglly
constructed.
Costsabout onc¢-
hal f cent a mile.
Hydro-carbon system. Write and ask when we could
deliver you one. Order book is filling up. Catalogue free.

THE WINTON MOTOR CARRIAGE co., Cleveland, Ohio.

1830 COSTRUGTION

e Ny .
Price $1,000.

P

No Agents.

Columbia Bevl-Gear Chainless.

The forward is now placed in an inde-
pendent bushing or sleeve, which is inserted in the
bracket and clamped in position. The gear adjust-
ments hoth front and rear have been made entirely
independent of each other, thus greatly simplifying
the operation of bringing the gears to mesh.

OUR NEW MODELS FOR 1899.

Chainless, s =« =« 876
Columbia Chain,. . b0
Hartfords, s s = 35
Vedettes, . .« $25, 26

Catalogne free of any Columbia dealer, or
y mail for one 2-cent stamp.

POPE MFG. CO., Hartford, Conn.

DUNLOP

Get our Book-

let of any
DETACHABLE y "mfr;’é’f b
TIRES AMERICAN
are hand-made. DUNLOP
The strength of TIRE CO.
the fabric is Belleville, N. J.
fully preserved. The Repair Outfit.. ghjcagq, 111,

HALF A CENTURY OF CYCLES.—AN
interesting history of the cycle from its origin up to the
present time. The first crank-driven bicycle. The
‘hone-shaker” and its successors. The tricycle. The
modern wheel. Cycle building a science. Points of im-
proverent. he pneumatic tire. A band and foot
cycle. With 9 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 101:2. Price 10 cents.
To be nad at this office and from all newsdealers.
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 GRINDING MATERIALS
d IN ALL FCRMS.

THE CARBORUNDUM CO., NIAGARA FALLS, N. Y,

Waterproof.

But will outwear it
and costs half as much,
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THIS CHAIR IS COVERED WITH

Pantasote.

EXACTLY RESEMBLES FINE MOROCCO

Gireaseproof.

Stainproof.

Germproof.

lose, will
always handsome.

&

success.

o

Room, Club=Room

has no equal.

Sample Free.
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This wonderful material
does not crack or peel, does
not rot, never gets sticky,
never moulds, has no odor,
is difficult to deface, con-
tains no rubber or cellu-
not burn, is

Tested for six years by
leading railways and
steamship lines, carriage-
builders and furniture-
makers, with unqualified

For Library, Dining-

Office Furniture Pantasote

and

donted

The United States Gover
it for all ambulance upholstering.

t has

P

Made in all standard colors, in plain leather grains or richly embossed patterns.

We do not retail, but enough to cover a chair seat 18x 18
inches will be sent for 25 cents in stamps.

15 x 6 inches sent for 2-cent stamp and your upholsterer’s name and address.
GAUTION !—The success of Pantasote bas produced many imitations. Don’t allow dealers (o substi-

tute inferior and often worthlese and dangeroua goods.on whick they make more money. Fheword * Pan-
tasote” is stamped on tne genuine article. Wholesale only by

The Pantasote Company,

29 BROADWAY, Dept. T,
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State color.

NEW YORK CITY. 1
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Foot Power, High Grade
W. P. Davis Mach. Co., Rochester, N.Y.

LATHES

Cribume = Bicycles

$50.00 and Upward.

THE BEST IN THE WORLD.

8 Handsome illustrated catalogue describing our
full line of twenty-three models mailed free.

Che Black Mfg. €o., €Erie, Pa.

HAMBURG AMERICAN
Special Notice.

New Service to LONDON and PARIS

! _The Twin-Screw Passenger Steamers Graf Waldersee
Patricia. Pennsylvania and Pretoria will after April 22d
, touch at Plymouth for London and Cherbourg for Paris
on their way to Hamburg. Low Cabin Rates. Shortest
Sea Route to London and Paris,

HAMBURG AMERICAN LINE,
37 Broadway, N. Y.

BICYCLE TIRE REPAIRING.—THE
Mending of Single Tube Tires.—A practical article illus-
. trating the met%od of inserting %atches and plugs with

pliers and pluggers, together with rubber band plugging
.and the use of puncture bands. $illustrations. Con-
tained in SUPPLEMENT 1102, Price 10 cents. For
. sale by Munn & Co. and all newsdealers.

LINE.

There is no Kodak butthe Eastman Kodak.
By the

' KODAK
SYSTEM

of film photography the instru=
ment loads and unloads in broad
daylight.

The film is put up in cartridge
form and is perfectly pro-
It tected froﬂrﬁg‘gtby'a' strip of
black paper extending the full
length ot the film and several
inches beyond each end.

To load: simply insert this
cartridgeinthe Kodak; thread

FiLm

up the black’paper ; close the

CARTRIDGE.

(Am

30 South Street, ROCHESTER. N.Y.

Is the ONLY CAMERA
for ALL PURPOSES.

For Catalogue, send to -
[#24:W/ ROCHESTER
OPTICAL CO.

$6 10 $50.

221 E. MaIN STREET,

(CIPRES) TANKS.

For Manufacturing Piants, Hotels,
Railroads, Waterworks. Systems for
Small ''owns and Private Grounds.

Send for 1Uustrated Calalogue.

S TOWERS (of SteeD)|
W. E. CALDWELL CO.

LOUISVILLE, KY.

Track and W
Also 1000 us

IR

All varieties atlowest prices. Best Kailroad

Sewing Machines, Bicycles, Touls. etc. Save
Money. Lists Free. CHICAGO SCALE Co., Chicago

on or Stock Scales made.
articles, includi Safes,

111,

LLEL GHBESLY&

@P/@fcuumlmszﬂ“:m"

camera and give the key a few
turns, thus bringing the film into position.

The picture taking may then begin.
The roll of a dozen exposures being com-

b pleted the black paper covers all, and the

cartridge can be removed as easily as it
was inserted.

Film Cartridges weigh ounces where
plates weigh- pounds and are non-break-
able. All Kodaks use light-proof film
cartridges and load in daylight.

Kodaks $5.00 to $35.00.
EASTMAN KODAK CO.

Catalogues[ree at the
dealers or by mail. Rochester, N. Y.

THE MOTOR OF THE 19TH. CENTURY.
USED BY ANY ONE, IN ANY PLACE, FOR ANY PURPOSE

CHARTER GAS ENGINE CO.BOX 148 STERLING. iLL.

CHARTER GASOLINE ENGINE

" For
well made,
highly finished

Improved

79 Nassau St., NEW YORK.

No. 4—(size 314 x4%).....
No. 5—(size 4x35)....

WESTERN CAMERA MFG. CO.

Silversmith Bldg., Wabash Ave., CHICAGO.

CYCLONE

FOR 1899.

posed.

$8.00 ‘
ve.....10.00

© 1899 SCIENTIFIC AMERICAN, INC.

“The only Magazine Camera
with Bulb Shutter.
All Live Dealers Sell Them.

1899 Catalogue with complete
information—FREE.

Magazine

TEN POINTS TO
CONSIDER.

1—12 Pictures in 12 seconds.
2—Shutter Bulb Release.
3—Shutter Automatic.
4—Shutter Locks.
5—12 Aluminum Plateholders
6—Set Stops.
7—Special Quick Lens.
8—Automatic Register.
9—All Parts Interchangeable.
10—Exposed plates removed
without disturbing unex-

Bicycles the 99

are unsurpassed,
Graceful and fleet, they satisfy the

most critical. Our prices
will interest you.
Write us.
Ames & Frost Company,

Chicago.

RUBBER STAMP MAKING.— THIS
article describes a simple method of making rubber
stamps with inexpensive apparatus. A thoroughly
practical article written by an amateur who has had ex-
erience in rubber stamp making. Onme illustration.
ontained in SUPPLEMENT 1110. Price 10 cents. For
sale by Munn & Co. and all newsdealers.
TRADE MARK

11
PEGAMOI
ALUMINUM PAINT.

Latest application of Aluminum. Looks like Frosted

Silver. ashable, Untarnishable, Water, Oil and
Weatherproof. Durable. Easily Applied. Bicycles,
Yachts, diators, Pipes, Metal

ork, Ma/chlnerg. D{-
namos, Motors. Apparatus, Arc Lamps, 8ockets, Brack-
ets, Cars, Stations, General Decoration, etc. Sample
bottle, by mafl, for 25 cents.

THE AMERICAN PEGAMOID CO., 348 B’way, New York.

JESSOP'S STEEL R
FOR TOOLS, SAWS ETC.
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS
ENEU JOHNSON & CO.S INK, Tenth and Lom
8ts., Philadelphia,and 47 Rose St., opp. Duane, New York






