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ACCOUNTINGS IN PATENT SUITS.

The procedure in suits for infringement of patents as
brought in the federal courts is based usually on well
defined and identical methods of procedure. The com-
plaining party asks for an injunction restraining the
alleged infringer from using the patented device, and
in most cases asks that an accounting for profits be
ordered. The injunction may be opposed by the de-
fendant on various grounds. He may allege that his
operations were outside of the scope of the patent,
whose scope by citation of prior patents, constructions,
and records he may attempt tolimit. Or on citations of
the same character he may attempt to prove the patent
entirely invalid. Usually all such defenses are included
in the action. The court reaches a decision after pro-
longed hearings before a special master and a final
hearing in open court, The patent which runs the
gauntlet of a well fought patent suit and comes out
unscathed acquires a standing which adds greatly to
the consideration which will be given it in subsequent
actions. After a decision sustaining a patent has been
made, an accounting for profits is usually ordered.

An accounting for profits is a proceeding which
notoriously is of direct benefit to others than the
parties to the suit. As usually conducted it is put in
the hands of a master. The counsel in the case appear
before him day after day and bring forward all kinds
of evidence in support of the opposing claims. The
complainant, victorious in the final hearing, calls to
the stand any one conversant with the business to de-
termine what advantage in dollars and cents is attri-
butable to the use of the patent. The books of the
concern sued, its officers, bookkeepers, and employes,
may all be called to testify as to the business done. Op-
posing counsel argue constantly, object to the testi-
mony, and make of the accounting a prolonged pro-
ceeding of question and answer in the line of direct
and cross examination with constant objections and
arguments before the master. Without attributing too
much of the weakness of poor human nature to those
who conduct the proceedings, one thing may be noted,

the counsel and master are paid according to the]

amount of work done in the accounting. They have
no selfish motive to induce them to try to reach a de-
cision quickly. The absence of such a motive, as well
as the reverse feature alluded to, act as a sort of in-
ducement or temptation to prolong the accounting.

One of the most remarkable accountings on record
was that carried on in the Webster-Higgins suit. Here
an accounting was ordered in a case relaling to im-
provements in the manufacture of carpet. Four years
were consulmed in bringing the case to a final hearing
and then the accounting began. Over $28,000,000
damages were asked for. Years were devoted to the
hearing in the accounting. The cross examination of
one witness lasted over two years, and finally the
damages appeared as $1,500,000. Eleven days were
devoted to the argument, and a thousand pages of
briefs were handed to the master in the accounting.
The matter ended somewhat like the great chancery
suit of Jarndyce vs. Jarndyce in Dickens’ novel
‘*“ Bleak House,” the damages being eventually reduced
to six cents so as to settle the placing of taxable costs.
The lawers were the principal gainers.

The decision of the master in these cases is subject to
the approval of the court, and very great damages may
be set aside or reduced in proceedings, subsequent to
the master’s report. Thus, in a recent case reported in
the Official Gazette, United States Patent Office, the
master, as the result of the accounting, gave over $76,-
000 as the measure of profits due to infringement. In
an elaborate decision the court reviews the case, and
makes many interesting points, for whose discussion
space is lacking here. It is enough to say that the
court takes the matter into its own hands, considers
the record, and states that it has been in doubt as to
whether it should send the case to a master for a hear-
ing. This would mean a long delay and a repetition
of the agony, perhaps at greater length than before.
The case had already been pending eighteen years,
nine years of this before a master. It had actually sur-
vived two masters. The court hesitated to compel an
additional expenditure of time, and concluded to as-
certain from the record the amount of profits, which it
put at $40,000. One of the points made was that the
manufacture had ceased on the large scale, and, as the
matter therefore referred to the past, estimates alone as
to profits could be given. The decision is interesting,
as affording an example of assignment of profits by the
court. This meant expedition, for had the case gone
again before a master, months or years would have
been expended upon the determination of the ques-
-| tion, settled at once by the court’s decision.

In England at a recent meeting of the Society of Pat-
ent Agents the temptation to prolong patent suits was
alluded to. The settlement of damages by the court in
the case cited was certainly a move in the direction of
acceleration, rather nullified in real good by the pre-
ceding eighteen years of delay.

The uses of an accounting as far as the parties to the
suit are concerned are apt to be of the indirect order. It
is sometimes made an instrument to enforce a compro-
mise. The losing party, seeing months of expensive
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process before him, is willing to do anything to avoid it,
although it may have possibilities in the way of reduc-
ing damages. This leads to compromises. Again,an
accounting may be ciosed and a report may be given for
an extravagant amount. This again is often the basis
for a compromise, for the collection of the immense
sums which accountings sometimes determine is apt to
be difficult, and the moral effect of such findings is to
dissuade infringement.

All this seems unethical and unsatisfactory, but it is
hard to see how the objections of delay and expense
attaching to these proceedings are to be overcome. The
patent practice has been termed the metaphysics of the
law, and the best judicial minds on the bench are con-
stantly occupied in interpreting it. The difficulty of
the questions which come before it justify the seeming
delay. Again, in an accounting neither side is willing
to lose a single point, and this desire inducesthe ex-
penditure of much legal talent in the debating of
points which at first sight would not seem likely to
arise in an accounting for business profits.

A patent has to go through the courts when the time
comes, and the long ordeal, if survived, gives it its
value. Its value is affirmed by the proceedings while
in progress. They are watched by those interested, and
a strong upholding of the rights represented by the
patent in suit gives it prestige and leads to its acknowl-
edgment by others, while its status may yet be pend-
ing and awaiting determination. The profits from a
patent do not come from accountings for profits, but
from royalties. The accountings are often powerful
inducements toward the payment of such royalties
without contest. :

—_—_—
PROFITABLE PHILANTHROPY IN THE HOUSING OF
THE WORKING CLASSES.,

George Peabody, the great American philanthropist,
did noble work in the cause of humanity when he pro-
vided comfortable homes for the poorer classes of Lon-
don and placed the rental at a figure which enabled
these people to live in comfort and decency and yet feel
that they were not in the least degree the objects of
charity. This gentleman conceived the idea that if
homes for the poorer paid of the working people were
intelligently designed, well built, and economically
managed, they could be let at greatly reduced rentals
and yet yield a reasonable return upon their first cost.
The experiment was tried and proved a brilliant sue-
cess. As the result of the munificence of this one man,
nearly thirty thousand of the working people of Lon.
don are to-day housed amid comfortable and hygienic
surroundings at rentals which make a comparatively
small demand upon their incomes. All the increase
on the capital is devoted to the extension of the enter-
prise, and so profitable has the undertaking proved,
that the original sum has more than doubled from its
own increment.

The success of the Peabody houses led to the estab-
lishment of model homes companies in many of the
cities of Great Britain, and they have all been governed
by the principle of adjusting the rentals to cover the
necessary repairs of the dwellings, plus a moderate and
reasonable interest upon the capital—usually from four
to six per cent. The *‘ Eighth Special Report of the
Commissioner of Labor : The Housing of the Working
People,” recently issued by the federal government, in
which is embodied the results of three years’ close per-
sonal study of the question by the United States com-
missioner, shows that the model housing operations of
the world in cities of 100,000 population and over are
uniformly a financial success. Eighty-eight per cent of
all these enterprises (almost all of them in Europe,
where the earnings of capital are less than in America)
steadily pay the prevailing commercial rate of interest
(from four to six per cent) after putting the property
in repair and providing a comfortable contingent fund;
six per cent of these companies pay a savings bank
rate of interest, and only six per cent can be called par-
tial financial failures.

The above mentioned report comes in as a stinging
rebuke to those people who declare that semi-philan-
thropie schemes for the better housing of the people are
visionary and impracticable. It will be found that in
many cases the objectors are a class of interested parties,
who are determined to squeeze an 8 to 12 per cent in-
terest out of their tenements, even if it does take twenty
to thirty per cent of the hard earned and all too scanty
wage of their tenants to make such areturn.

The term successful, as applied to model tenement
enterprise, is strictly relative, and depends upon the
financial standard by which such schemes are judged.
The parties who call model tenement house schemes a
failure would no doubt consider the five per cent interest
which they pay a miserably inadequate return upon
capital, at least in this country. But it should be re-
membered that the thirty years which have intervened
since the war have seen a steady decline in the rates of
interest on every kind of investment, and while the five
per cent interest guaranteed by such schemes as we are
considering is less than that which capital can demand
in certain choice forms of investment, it is questionable
if it will much longer remain so.

It gives us much pleasure to note that the experi-
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ment which has proved so successful i1n Europe is to
be given a trial by an influential and representative
company in the city of New York. Some account of
the City and Suburban Homes Company will be found
in the current issue of the SCIENTIFIC AMERICAN SUP-
PLEMENT. It augurs well for the success of the scheme
that Dr. Elgin R. L. Gould, who as United States com-
missioner spent three years in personal examination
into the housing of the people in Europe, has been
chosen president, and the list of officers and directors
includes the names of many influential and wealthy
citizens who have been distinguished for their practi-
cal philanthropy.

The first lot of city homes is to be built on a block of
nineteen lots, which has been turned over to the com-
pany by the owner, Mrs. Alfred Corning Clark, on an
appraised valuation in return for shares of its capital
stock at par. This lady also makes a cash subscription
to the capital stock of the company, which, together
with the price of the land, will amount to half the
value of the land and buildings when completed. We
quote this case as showing. that the wealthier members
of the community, especially those who are owners of
city real estate, have here an opportunity of investing
capital at a fair return with humanitarian ends in
view. In so doing they can at the same time prove to
the less tortunate classes of society that they have a
real sympathy with their difficulties, and a practical
desire to express it, which will be a standing rebuke to
those social agitators who deny that such sympathy
ever exists.

THE MOTOR CAR IN ENGLAND,

The recent inaugural trip of motor cars from London
to Brighton, England, in commemoration of the pass-
ing of the Light Locomotives Act, was an event in the
history of transportation in that country second only
in importance to the historic locomotive competition in
the north of England nearly three-quarters of a century
ago.

The alinost complete monopoly of the development
of the motor car which has hitherto been enjoyed by
France was due, as far as Great Britain was concerned,
to the existence of antiquated and vexatious legal re-
straints which prevented the use of self-propelled vehi-
cles on highways except for heavy and slow traffic.
Now that these restrictions are removed, it is reasona-
hle to expect that a people who gave to the world the
steamn locomotive, and have been so largely responsible
for 1ts subsequent development, will also share largely
in the future development of the motor car.

In saying that the advent of the horseless carriage,
motor cycle, automobile car, or whatever it may event-
ually come to be named, is an event in the history of
English transportation second only in importance to
the birth of the locomotive, the statement is made with
the knowledge that it will have its special field of oper-
ation and certain arbitrary hmitations as clearly defined
as those of the locomotive itself. Its sphere of useful-
ness will commence where that of the latter terminates.
In the matter of through traffic between outlying dis-
tricts that are not and are not likely to be served by any
railway and the cities, its work will, of course, be strictly
supplementary to that of the trunk railways themselves.
But in serving as a feeder for the railwaysand as a
means for transportation between scattered hamlets
and villages, it is certain that, apart from its usefulness
in city and suburban traffic, to which we refer later, the
perfected motor car will become a factor in the general
scheme of transportation as essential in its way as the
railroads themnselves.

It is probable that, apart from the artificial hin-
drances of legislation, the neglect into which the motor
car fell was due to the invention of the iron rail, which
vastly increased the hauhng power of the locomotive
as compared with that of the road carriage. For we
must not forget that the steam carriage antedated the
locomotive by fully half a century, and that it was
largely the reduction of rolling friction by the use of a
prepared iron track that caused the locomotive to be-
come the recognized hauling machine of the day, and
relegated the steamn carriage to comparative obscurity.

The invention of the cushion and pneumatic tire,
however, is now likely to do for the steam or motor
carriage what the rails did for the locomotive. It has
so reduced the rolling resistance on a first-class road
that it compares favorably for its lighter loads with
that of a steel tire on a s*teel rail: and now that this
radical difficulty has been removed, it is reasonable to
expect that a motor will eventually be produced as
perfect in its way as a first-class modern locomotive.

With the development of the motor car there will be
a simultaneous improvement in the condition of the
roads. As the locomotive grew in weight and power
there was a steady improvement in the condition of
the track, for it was found that the capital which was
put into the roadway was returned twice over in the
hauling and earning power of the locomotive. The
same causes will work out similar results on the com-
mon roads, and the policy will be carried out even to
the extent of reducing grades, cutting out corners, im-
proving the drainage and bringing up the surface of
the highways to the highest possible perfection. The

car and the roadway will thus react upon one another,
the ever improving surface and level of the one increas-
ing the hauling power and speed of the other. If our
prediction is correct (and it is founded upon a reason-
able analogy), the main highways of the country will
be so modified as to conform to a ruling grade. Wher-
ever this is at present exceeded the road will be graded
down or swung around the hill until it comes within
the maximum grade of that particular stretch of
highway. By such a policy the effectiveness of the
motor car will be vastly increased, whether for the
farmer with his heavy loads of farm produects or for
the express, postal or private car with its higher speeds.
The small cost per unit of the perfected motor car and
its superior mobility will give it especial fitness for
rural transportation, as compared with any system
which involves the first cost and maintenance of a
steel track, and this economy will be increasingly seen
in proportionto the scarcity of the population or the
poverty of the country.

When we turn from the country to the city the con-
ditions are somewhat different, especially in the matter
of competition. Here there is no unoccupied field, and
the new method of transportation will be brought into
active rivalry with the elevated and underground sys-
tems and the various cable, electric and horsecar lines.
And yet the conditions are not so changed but what
the greater mobility of the motor car will tell in its
favor. Like the ordinary cab, it can pick up its pas-
sengers and land them in any desired locality. And
even when it is placed on a regular route through the
main thoroughfares of the city, its mobility will give it
an advantage over railway cars, electric, cable, or
otherwise, which will render it specially suited to such
work. A motor car of the same length as the ordinary
cable car would carry the same number of passengers,
but would carry them at a considerably greater speed.
This will be evident to any one who watches the course
of traffic on a crowded thoroughfare like Broadway,
New York, through which a double-track surface line
is laid. The existence of a double line of cars moving
on a fixed track and claiming the right of way over
other vehicles is a hindrance to the even flow of traffic,
for it both delays the traffic and is itself delayed. Let
us suppose, by way of illustration, that the rails on
Broadway have been removed, the street asphalted
from curb to curb, and the cable cars transformed into
motor cars, having the run of the full width of the
street, and free to overtake and pass each other at will.
It is certain that the whole volume of traffic would
move with less interruption than at present, and that
the cars themselves would make considerably faster
time.

Of the incidental benefits to a city from the reign of
the motor car (if it should ever comne) it is scarcely
necessary to speak. From a hygienic standpoint they
would be many and valuable. The deafening rattle of
hard tires over Belgian blocks would give place to the
silence of the pneumatic or cushion tired wheel; and
its streets would be largely rid of the ever present
filth which the thousands of horses now upon its streets
involve.

The various motor car races which have taken place
in this country and in France, and the recent inaugural
trip from London to Brighton, have served to show
both the powers and the limitations of the new motor.
It is evident that any desirable speed can be gained if
the strength and carrying power, and, therefore, the
utility of the machines be sacrificed. The delays and
breakdowns show that the average motor car is far
frowmn a perfect machine ; and doubtless the car of the
future will be as great an advance upon those which
are now on the road as the bicycle of to-day is over
that of a dozen years ago. There will have to be a
large expenditure of brains and capital before a swift
weight-carrying machine, which can do its work day in,
day out, in city or country, is put upon the market ;
and we say this without any disparagement of certain
lighter machines which are doing good work both in
this country and Europe to-day.

The most promising feature of the situation is that the
two greatest mechanical nations on éarth, the Ameri-
can and the English, are only now taking hold of the
problem in serious earnestness ; and we doubt not that
when they have once earnestly bent their energies to
the task, the two races which have given to the world
the railroad and the steamship will soon develop all
the ** Promise and Potentiality ” of the motor ear.

o
o g

Examination of Cathode and Roentgen X Rays
Through Colored Screemns.

Mr. John Carbutt, of Philadelphia, says on this in-
teresting subject, first : The cathode rays in an excited
Crookes tube viewed through a pale yellow screen
show increased brightness of the yellow rays; second,
viewed through a dark violet screen, the cathode rays
present a phosphorescent glow, similar to that in a low
volt lamp when held in the field of an induction coil ;
third, viewed through a green screen, the cathode rays
present to the eye a ight emerald green ; fourth, viewed
through a dark red screen, the cathode rays present a
pale »ed, on the carmine tint.

The screens are of thin polished plate glass 11§ mm.
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thick, coated with gelatine, colored with aniline dyes
such as are used in preparing chromic sereens for the
camera.

Examination of Roentgen rays through plain glass
and the previously mentioned screens shows that both
cut off or absorb fully 50 per cent of the Roentgen rays
from reaching the screen of the fluoroscope. Screens of
the following colors were placed side by side with the
clear glass, viz., dark violet, green, light yellow and
dark red, and, when in juxtaposition, it was impossible
to recognize which was clear glass and which was col-
ored, and the eye was unable to detect any color sensa-
tion when looking through the fluoroscope with the
colored screens in close contact. These experiments
confirm the opinion he has held since his first dealing
with the Roentgen X rays, that they are of the ultra
violet, because he noticed they absorbed the entire
spectruimn, while a deep violet screen absorbs all but
the red.

It was early determined by Prof. Roentgen that the
X rays could neither be deflected nor refracted, but he
is not aware of any experiments having been made to
determine the absorptive powers by the X rays of the
colors of the spectrum.

>t
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Benjamin Apthorp Gould.

Benjamin Apthorp Gould, the astronomer, died on
November 27 at his home in Cambridge, Mass., from
the effects of a fall received a few hours before. He was
born in Boston on September 27, 1824. His father was
Benjamin Apthorp Gould, famous as an educator. The
son prepared for college at the Boston Latin School and
graduated from Harvard in 1844. For a yvear he taught
at the Roxbury Latin School, and then resigned to con-
tinue his studies in Europe. Astronomy was his favorite
study. He followed this under Carl F. Gauss, in Goet-
tingen, and in 1848 he got the degree of Ph.S. Later
he studied under Frangois Arago, in Paris, and he
formed the acquaintance of the most noted scientists of
theday. When he returned to the United States he
started an astronomical journal. He continued the
publication of this for twelve years, when he married
Mary Apthorp Quincy. While he was an editor Mr.
Gould did his first work for the government. In 1851
he took charge of the longitudinal operations of the
coast survey. He wasone of the first to use the tele-
graph in determining differences in longitude. In 1855
he organized the Dudley Observatory at Albany, and
then it was that the normal clock, protected from at-
mospheric variations and furnished with barometric
compensation, was first used.

In 1866 he established in Valentia, Ireland, the sta-
tion from which the difference in longitude between
Europe and America was ascertained, and he con-
nected the two continents by precise observations.
These were the first determinations of transatlantic
longitude by telegraph, and were the means of estab-
lishing a connected series of longitude measurements
from the Ural Mountains to New Orleans. In 1868 he
organized the National Observatory of the Argentine
Republic in Cordoba. His work there included the
mapping of a large portion of the southern heavens.
His work, ** Uranometry of the Southern Heavens,” is
accepted to-day as the final authority for the southern
hemisphere. In 1885, when he returned to the United
States, Prof. Gould re-established his astronomical
paper. In addition to his astronomical work Prof.
Gould wrote for the government a work containing the
result of his observations on 30,000 men from the point
of view of statistical anthropology. He was a member
of the Royal Astronomical Society of London, of the
French Academy of Science, of the Academy of St.
Petersburg, of the American Academy of Science, and
other similar societies.

—_—— .t r—

The Universal Postal Congress,

The next universal postal congress will assemblc in
Washington in May, 1897. Invitations will be scnt
to all countries having mail arrangements. The
sessions will last two months, and the debates will
be conducted in French. China and the Orange
Free State are the only countries of importance
that do not belong to the Universal Postal Union;
they will however probably send delegates. The
vital question before the congress will be that of
payment by one country for the transportation of its
mails across the domains of every other. Every grain
of weight of mail matter sent by one country across
the land or water of another is now scrupulously paid
for to its destination. The settlement of the rate of
payment causes a vast deal of vexatious work. The
payment is made on the basis of statistics taken cnee in
three years, covering a period of tour weeks. Every
country then weighs all mails it dispatches to every
point outside its limits, and the countries to which the
mails are respectively addressed verify the figures.
But the system gives rise to so many complications and
annoyances that it is proposed to do away with it
altogether. Some countries, among them the United
States, seek the total abolishment of these transit
rates and the substitution of an arrangement by which
2ach country carries the mails of all others free.
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AN IMPROVED WRENCH.

The illustration represents a strong, simple and inex-
pensive wrench, in which the movable jaw may be rea-
dily and quickly adjusted as desired. The improve-
ment has been patented by Walter C. Stokes, of No. 66
Broadway, New York City. The two jaws have recesses
adapted to receive a portion of two sides of a hexagonal
or polygonal nut. an ordinary or square nut being re-
ceived between the flat surfacesof the jaws. The body
of the wrench has a longitudinal threaded slot, termin-
ating in an enlarged outer portion, and the sleeve car-
rying the movable jaw fits somewhat snugly to the
body, and is moved by an adjusting nut having an ex-
terior thread entering the side threads in the slot, there
being a slot about centrally in each side of the sleeve.

STOKES’ WRENCH.

The adjusting nut is placed in position by moving the
sleeve outward until the slot in the sleeve is opposite
the larger outer portion of the slot in the wrench han-
dle. In the outer end of the handle are one or more
rectangular openings to receive a nut, and the handle
end terminates in a screwdriver. By giving the body
and sleeve an ovate cross section, it is designed to pro-
vide a wrench having the greatest possible strength
without being heavy or cumbersome.

——

o
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A RENAISSANCE WO00OD CARVING.

In most periods of art development, sculpture led
the plastic arts as regards time, and the Renaissance
was no exception to the rule. The medium employed
was stone, bronze or wood, according to the special use
to which the object was to be put. Wood has always
been considered as especially adapted for certain
classes of work, though it has of course a relatively
short life, all vegetable substances having deteriora-
tion as their first law, operative from the moment they
leave the forest or field. Still, with the exercise of
proper care, works executed in wood can be preserved
for hundreds. even thousands of years, the best exai-
ple being, per-
haps, the famous
portrait statue in
the museum of
Boulak, Egypt,
which dates from
4000 years B. C.
The old sculptors
were quick to see
that wood, with
itsstructure of
long fibers, strong
in one direction
and weak in an-
other, was espe-
cially adapted for
surface carving
and small works.
Large curves were
avoided, on ac-
count of the ten-
dency to split, and
undercutting was
eschewed as much
as possible ; still
statues in the
round were made
during the middle
ages and the Re-
naissance, and a
large number of
excellent works
have come down
tous. Thase were
largely executed

for church pur-
poses, and include
crucifixes, rood
screens, confes-
sionals, choir
stalls, etec. Even
Donatello and A

Brunelleschi. the

giants of the early or first Renaissance, did not dis-
dain to execute works in the round, in wood. The
fine examples of wood carving are endless; they
are found in Italy, Spain, France, Germany, England,

Belgium and Holland. The lovely surface carving

Scientific Jmevican,

of the time of Raphael, when attention was first
paid to the newly discovered remains of Roman
wall painting, the so-called ‘' grotesques,” afford
some of the most charming examples of an antique
motive turned to account for modern use. The rich
German ‘‘tabernacle work” so much used on altars
still affords excellent material for study and imitation.
Figures, sometimes life size, were trequently intro-
duced into the composition, and some of the grand
seroll work has never been surpassed. France, with
her Jean Goujon and other masters of the chisel, pro-
duced very beautiful works. England used wood
carving extensively for church work for recumbent
effigies on tombs, and the richly carved timber roofs
are especially noteworthy.

To-day Belgium contains some splendid examples of
| artistic woodwork, one of which is shown in our en-

graving. This specimen is interesting largely on ac-
count of the difficult nature of the work, owing to its
large size and the superb technique which is shown.
i ‘T'his confessional is in the church of St. Paul, at
Antwerp ; it is a late Gothic edifice, built 1540-1571.
The church contains fine Renaissance choir stalls and
the confessionals, one of which is shown in our en-
graving. The frieze is, perhaps, the purest part of
the work, but the naive cherubs who sit at the right
and left of Christ are charming. It will be seen that
the four figures are of large size. The wood carving in
this church is one of the sights of Antwerp.

—_—————t——
Speed of Trolley Cars.

How to calculate the speed of a trolley car is an inter-
esting problem to any one in the business who happens
to be riding faster or slower than he is accustomed. It
also has a fascination to the passenger with an inquir-
ing mind. Various ways have been suggested, but the
simplest is to note the number of feet the car goes a
minute and divide by 88, which will give you the num-
ber of miles an hour, or rate of speed. A car moving
at the rate of 1 mile an hour will pass over 88 feet a
minute. A speed of 176 feet a minute is at the rate of
2 miles an hour; 352 feet, 4 miles ; 528 feet, 6 miles ; 704
feet, 8 miles; 880 feet, 10 miles; 1,320 feet, 15 miles;
1,760 feet, 20 miles; 2,200 feet, 25 miles; 2,640 feet, 30
miles; 3,520 feet, 40 miles; 4,400 feet, 50 miles ; 5,280 feet,
60 miles. If poles are set regularly at equal distances,
it is easy to calculate the distance the car goes in a
given time.

A rather complicated method is based upon the purr-
ing sound caused by the meshing of the gear and pinion
teeth. In order to calculate by this plan, it is neces-
sary to carry along a tuning fork or a seven .octave
piano. If the tone is the same pit h as ‘‘ middle C,”
which makes 264 vibrations a second, the teeth are

meshing at the rate of 264 a second. If the number of

RENAISSANCE WO00D CARVING

teeth on the gear is known, together with the diameter
of the car wheel, the rate of speed can be ascertained.

The number of 30 foot rail lengths passed over in
20 seconds will give the speed in miles per hour approxi-
mately.

© 1896 SCIENTIFIC AMERICAN, INC.
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A CHEAP AND EFFICIENT HINGE.

The illustration represents a hinge made of a piece of
stout wire, and well adapted for use on any cheap gate,
or on a door having battens which may inclose the cor-
rugated shanks diverging from the eye of the hinge.
The improvement has been patented by Tyree Rodes,
of Cedar Hill, Tenn. The figures show different forms
of the hinge and how it is applied, the wire being bent

1.

RODES’

HINGE.

upon itself to forn an eye or knuckle, in which the
wire is closely coiled upon itself, while the body mem-
bers have a corrugated or serpentine forin, with angular
spurs at theends. The two members are located be-
tween the slats, cross bars or braces of a gate, or are in-
closed by the battens of a door, the means employed
for securing the parts together also holding the mem-
bers of the hinge in place, while the eye or knuckle ex-
tends outward and receives the ordinary knuckle pin
attached to the swing post, or equivalent device in a
door casing.

—

¢ Pole? Paper.

What is called ‘* pole” paper is paper saturated with
a substance that is sensitive to the action of the elec-
tric current and that permits of instantly distinguish-
ing the positive from the negative pole in an open
circuit. According to the Annales de Chimie Analy-
tique, this paper is prepared as follows :

From 1 to 2 gramines of phtalein of phenol are dis-
solved in 10 cubic centimeters of Y0° alcohol. The solu-
tion is poured into a glass vessel and about 110 cubic

IN ANTWERP.

centimeters of distilled water are added to it. The
result is a milky
emulsion of phta
lein.

On another
hand, 20 grammes
of sulphate of
soda are dissolved
in about 100 cubic
centimeters of dis-
tilled water.

The first solu-
tion is poured into
a porcelain tray,
and several sheets
of slightly porous
paper are dipped
into it one after
another. These
sheets, after being
allowed to drain,
are immersed,
while still damp,
in the soda solu-
tion.

The paper, after
being dried, is ex-
tremely sensitive
to the action of
the electric cur-
rent. In order to
ascertain the di-
rection of a cur-
rent, a piece of
the paper is
dampened and
the extremities of
the two copper
conductors are
applied to it in
such a way as to
leave a space of
about half an
inch or an inch
between them. One of the wires instantly produces
upon the paper a deep red line, which is due to the
action of the soda set at liberty, and which extends
toward the negative pole upon the phtalein. The
other wire remains inactive.
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BENZINE MOTOR CYCLE.
One is apt to feel that the railway locomotive is a

which carries the hook, D. To the hook, D, is pivoted

a three-armed lever, E, which is held in frictional con-

magazine of power, an annihilator of distance, an em- | tact with the hook by a strong spiral spring.

bodiment of energy and altogether a marvelous produc-

Pivoted to the top of the cylinders are two arms, ¢, ¢/,

tion which connnands respect almost as if it were a|which are pressed toward the center of the cylinder by

thing possessed of life and intelligence.

Recently a | springs.

The forward projecting arm of the lever, E. is

locomotive has been devised for the use of the indi- | capable of bearing against the free end of one or the

vidual, which is no less interesting than the
railway locomotive. It combines the peculiari-
ties of the bicycle and the locomotive, and
forms a new species of machine known as the
motor cycle.

The particular machine which we illustrate
was made in Munich, Bavaria. It was used in
Germany by Mr. Henry Hirsch, of the SCIEN-
TIFIC AMERICAN corps, and was by him brought
to this country. It hasbeen run over the amnple
floors of this office. muceh to the interest and
amusement of the employves and visitors who
chanced to be present at the time.

We have made an elaborate set of illustra-
tions on account of the novelty of the machine,
as well as the interest attached to the motor,
aside from its connection with the bicycle.

In Fig. 1 the machine is shown in actual use.

Fig. 2 is a side view, partly in section.

Fig. 3 is an enlarged perspective view of a por-
tion of one of the cylinders, showing the valve motion. |

Fig. 4is a sectional view of the benzine reservoir.

Fig. 5 is a view of the igniting apparatus, with parts
broken away to show the internal construction.

Fig. 6 is a detail view of one of the ignition tubes.

Fig. 7 shows the valve controller.

The frame of the machine is formed of four parallel
tubes, two upon either side, connected with the main
journal boxes of the rear or drive wheel, and united at
their forward ends with two pairs of oblique tubes con-
nected by cross bars at the top, and carrying the steer-
ing head, in which is received the shank of the front
fork, as in an ordinary bicycle.

Between the two pairs of horizontal bars are secured
two motor cylinders, formed in one casting and pro-
vided with a water jacket. The cylinders contain pis-
tons connected by piston rods with the crank on the
main shaft. The bearings of the crank pins, as well as
the bearings of the main shaft, are rendered nearly
frictionless by the use of balls, as in the bearings of an

- ordinary bicyecle.
The cylinders are
single acting, and
the cranks, which
are on opposite sides
of the rear wheel,
are parallel, and ex-
tend in the same di-
rection. The engines
work on the four cycle principle, and are so timed as to
give one effective impulse for each revolution of the
drive wheel.

On the top of the cylinder, above the explosion
chamber at the rear of the piston, is a valve chest con-
taining two pairs of poppet valves, one pair to each
cylinder. The valve chest is furnished with two sep-
arate chambers, one for the supply of the explosive
mixture, the other for the escape of the exhaust, and
the valves are held to their seats by spiral springs sur-
rounding their stems, as shown. The valves which
admit the explosive mixture are provided with light
springs, so that when the pistons move forward the
valves open inward automatically ; but the exhaust
valves are furnished with heavier springs, which hold
them to their seats at all times except when they are
depressed by the valve operating levers, A, A’

These levers are made to open their respective valves
in alternation by the peculiar combination of levers
shown more clearly in Fig. 3. Upon the side of the
rear or drive wheel is secured a cam, B, upon which
presses a roller, a, carried by the arm, b, jointed to the
lower side bar. A rod connected with the arm, b, is;
jointed to one end of the lever, C, the opposite end of

LR
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Fig. 6._ONE OF THE IGNITING
TUBES.

RN

Fig. 5. -IGNITING APPARATTUS,

Fig. 3.—VALVE MOTION OF MOTOR CYCLE.

other of the arms, ¢, ¢. The shorter arms of the lever,
E, are alternately brought into engagement with studs,
d, d, projecting from the top of the cylinders. The
angled arms, A, A', are pivoted on a rod supported by
ears projecting from the cylinders, and their down-
wardly projecting ends are engaged in alternation by the

AP
B i

Fig. 4—BENZINE RESERVOIR.

hook, D. This action of the exhaust mechanism con-
trols the machine. .

The ignition of the charge is effected by heating the
nickel tubes projecting about 214 inches from the rear
ends of the cylinders into the ignition box. In this
box is placed a heating vapor burner, receiving its
vapor from the vertical tube at the side of the box,
which contains a wick saturated with benzine supplied
from the reservoir. The tubes extend into a fireclay
chamber, in which are loosely placed three nickel
spirals below the tubes, for distributing and retaining
the heat. The heating burner, arranged in this way,
effectively heats both nickel tubes, thus insuring
prompt and regular explosions. The ignition tube is
provided at its innerend with a flange which is clamped
in place by a yoke. shown in Fig. 6. The lower oblique
tube on one side of the machine conveys air to the
burner, and the oblique tube on the other side serves
as a chimney for carrying the products of combustion
from the burner. These tubes terminate in a com-
parted hood, F.

The benzine is contained in the reservoir, G, sup-
ported by the oblique tubes at the front of the machine.
This reservoir is connected directly by the small pipe,
e, with the burner which heats the ignition tube. In
the top of the reservoir, G, is inserted a screw-capped
filling tube, f, the lower end of which is covered with
wire gauze. To the top is attached a screw-capped
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nipple, g, through which extends a wire having on its
lower end a cork float, by means of which the depth
of the liquid in the reservoir is ascertained.

A conical air supply tube, h, projects into the reser-
voir and is provided at the top with a hood through
which air enters into the reservoir. This hood is fur-
nished with a check valve which keeps the tube closed
except when a partial vacuum is formed through
the action of the engine. The tube, i, projects
into the reservoir and is provided with a hollow
spherical lower end in which is formed a trans-
verse slot. In this tube is inserted a wire or
gauze cone connected at the top to the regulat-
ing valve, H, which latter also communicates
with an air supply valve, k. The regulating
valve, which is thin.'is arranged to slide over
the opening which commmunicates through the
pipe, 1. with the supply side of the valve casing.
The proportion of benzine vapor and air con-
veyed to the engine depends upon the position
of the valve. H, and this is regulated by the
lever, m, pivoted to the handle bar and con-
nected with the valve, H, by arod. The lever,
m, at its free end has a latch which is arranged
to pass under a lug projecting from the handle
bar when the valve is closed, and when the
lever is released to open the valve, the regulat-
ing cone screwing on the end of the lever rests against
a finger projecting from the handle bar, and serves to
adjust the position of the valve by engagement with
the finger as it is screwed along the threaded end of
the lever.

The exhaust escaping through the exhaust valve is
taken to a hood, I, made in the form of a hollow quarter
cylinder, which is divided into two compartments by a
perforated curved partition. The exhaust pipe entersin-
to the smaller compartinent and the larger compartment
is filled with asbestos cord. The convex surface of the
hood, I, is perforated. The asbestos cord serves as a
muffler which deadens the noise of the exhaust.

Over the drive wheel is supported a curved water
tank which is connected with the water jacket sur-
rounding the cylinders, and the circulation of water
serves to prevent the overheating of the cylinders.
Strong elastic bands are connected with the connecting
rod and with an arm mounted on a rock shaft at the
top of the cylinder. These elastic bands may be put
under tension to assist instarting by means of a screw
at the top of the frame, which is operated by a crank
and miter gear. The oil for the lubrication of the
cylinders is contained in the upper oblique tube of the
frame, and is fed to the cylinders by a sight feed, o.

To start the motor cycle, the reservoir, G, is partly
filled with benzine or gasoline ; the door at the back of
theignition box isopened and the burner forheating the
ignition tube is started by giving it a preliminary heat-
ing by means of an alcohol torch. As the door at the
rear of the ignition box is opened for this purpose, the
air supply pipe is closed automatically by means of a
connection with the rear door. When the tubes are
red hot the valve, H, is opened, the rubber bands are
put under tension and the machine is moved forward
by the operator until an explosion occurs, when he
mounts the machine and proceeds on his way. The
proportion of the supply of air charged with petroleum
vapor and pure air is regulated by the valve, H. By
manipulating the cone on the lever, m, the supply of
explosive mixture, and, consequently, the speed of the
machine, is regulated. When the machine is fairly un-
der way, the tension of the rubber bands is released.

The action of the machine is as follows :

The forward motion of the piston draws in the explo-
sive mixture through the valve, H, as already de-
seribed. On its return, it compresses the explosive mix-
ture in the explosion chamber behind the piston, and a
portion of the'mixture is forced into the hot tube, where
it is ignited, forcing the piston outwardly, giving the
propelling impulse. The return stroke of the piston

expels the products of combustion through the exhaust
valve, which is opened by the cam, B, at the proﬁer
moment through the agency of the roller, a, and the
hook, D, as already described, and the cylinders op-
erate in alternation, thereby giving one effective im-
To stop

pulse for each revolution of the drive wheel.

Fig. 7—VALVE CONTROLLER,
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the machine, it is only necessary to close the valve, H,
and apply the brake in the usual way.

The engine cylinders are 3% 1nches in diameter, with
a stroke of 43¢ inches. The supply and exhaust valve
apertures are 15 inch in diameter. The benzine reser-
voir is 18 inches long and 744 inches in diameter. The
driving wheel is 22 inches in diameter and the guiding
wheel is 26 inches in diameter. The pneumatic tires
are made specially large and heavy to support the
weight of the machine and rider. The tread of the ma-
chine is 4 feet; weight when in running order, 115
pounds. i

The reservoir contains a supply of benzine sufficient
for a run of 12 hours. The machine is able to run at a
speed of from 3 to 24 miles per hour.*

—_—————
MODERN APPLICATIONS OF THE STORAGE BATTERY.
BY WILLIAM BAXTER, JR.

The storage battery came into the world with such a
flourish of trumpets, and failed so completely to accom-
plish all that was expected of it, that for a long time it
rested under a heavy cloud. The sensational press,
‘everready to exaggerate the possibilities of new inven-

tions, made claims for it that were far beyond the.

limits attainable, even by theoretical perfection, and
those engaged in promoting its interests, either through
ill advice, or an over-sanguine estimnate of its capabili-
ties, subjected it to the most trying tests, believing, no
doubt, that if it succeeded in these, its future would at
once be established on a firm foundation. The results
of these tests, as every one knows, were disastrous, and,
during the following years, those who spent their time
and money in endeavors to improve upon the work of
the past were looked upon as impracticable dreamers.
But through the efforts of these men very decided im-
provements have been made, and the batteries of to-day
are thoroughly practical and reliable, for a certain line
of work, although they have not reached that point
of perfection where they can be used with success for
the purposes to which they were first _applied ; that is,
for the propulsion of railway cars.

At the present time it is considered by those who
have given the subject the most thought that stor-
age batteries can be used advantageously in several
ways; they can be used to equalize the load in lighting
and power stations, to keep up the electrical pressure
at the end of long transmission lines, to increase the
capacity of a station, and to reduce the cost of trans-
mission lines, by acting as transformers. To equalize
the load and to increase the capacity of stations they
are now used quite extensively, and are gaining a foot-
hold in this field with remarkable rapidity. Among
the larger stations where they are used for one or the
other of these purposes may be mentioned: The Edi-
son Illuminating Company, of New York City; the Hart-
ford Electric Company (which is installing the largest
plant in the world, at the present time; its capacity
being nearly four thousand horse power); the Union
Traction Company, of Philadelphia; the Boston, and
the Lawrence, Massachusetts, Electric Illuminating
Companies.

The advantages to be derived from the use of stor-
age batteries in power and lighting stations, from an
economic point of view, arise from the fact that the
load upon the engines varies within very wide limits,
at different times of the day, and as a consequence the
average output of the plant is considerably below the
full capacity. This causes a loss in two ways, one of
which is through the inability to utilize the full capac-
ity of the machinery and the other through the re-
duced economy of the engines, due to the fact that threy
must work nearly all the time at an output far below
that which gives the highest efficiency.

In an eiectric lighting station the greatest demand
for power isjbetween the hours of six and seven P.M. and
the next greatest between about the same hours in the
morning. Duringthe balance of the time the consuinp-
tion is much lower, and after mnidnight it falls off to
very nearly nothing. If steamn engines alone are used,
thteir capacity must be sufficient to meet the greatest
demand, even if that only lasts for a few nunutes; but, if
storage batteries are added to the plant, these can be
depended upon to take care of the excessive demands,
and then the engine capacity can be considerably re-
duced.

The gain that can be effected by resorting to this ex-
pedient is more clearly shown in the accompanying
diagram, which represents the condition of current de-
mand in a station which, with steam engines alone,
would require a capacity of about two thousand horse
power, and if provided with storage batteries, would
require something lessthan 1,200 horse power. Starting
from theleft side of the diagram it will be seen that at
midnight the demand is about 500 horse power, and
this drops to a little over one hundred by two o’clock.
At five it takes a sudden start and passes above four-
teen hundred at seven o’clock, and then drops rapidly
again until noon, when it is about eight hundred.
From this time on until six P. M. the demand constantly
increases, and reaches a maximum of nearly 1,900 horse
power.

* In SUPPLEMENT 998 is contained an illustrated description of a slightly
different form or motor cycle,

This ecarve would represent the average consumption
of power, taking one day with another, but on special
occasions the demand would be greater; therefore, at
least two thousand horse power engine capacity would
be required to successfully meet all demands. As can
be seen from the diagram, the output for more than
nine-tenths of the time would be very far below the
full capacity of the engines, and, as a consequence, the
efficiency would be low. The total area of the diagram
represents the power the engines could furnish if work-
ed to their full capacity, all the time, and the portion
below the curve line the amount of power that is actu-
ally developed. This latter portion, it,will be seen, is less
than one-half of the whole ; hence, the average supply,
from which a revenue is obtained, is less than half the
capacity of the plant.

Besides the inability to utilize the full capacity of the
plant, there are two other serious objections to this ar-
rangement. One is that, if anything goes wrong with
the machinery and it becomes necessary to shut down,
the lights will go out ; the other is that a portion of the
plant must be kept in operation at all times. To be
ablé to accomplish this, it is customary tohave reserve
engines and generators, but this simply means more
idle machinery.

By the use of storage batteries, the conditions can be
greatly improved, as an engine capacity of about 1,150
horse power working continuously for about seventeen
hours per day would furnish all the power required.
The rectangle, of which A and B are the diagonals,
represents this constant output, and the shaded por-
tions of it, marked 1, 2, and 3, show the power that would
be charged into the batteries, during the hours when
the demand runs below the engine capacity and also
the time when the charging takes place. The shaded
parts, 4, 5, 6, outside of the rectangle, A, B, represent
the power furnished by the batteries when the demand
is greater than the engine capacity or the latter are
shut down. The section 4 shows the power that is sup-
plied while the engines are shut down and 5 and 6 the
power supplied when the demand runs above the capa-
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GAIN BY THE USE OF STORAGE BATTERIES.

city of the engines. As there is a loss in charging and
discharging the batteries, the energy put into them
must be greater than that taken out, that is, the sum
of the shaded portions, 1, 2, 3, must be greater than
that of 4, 5, 6; but, for all that, the arrangement is de-
cidedly advantageous, because the capacity of the en-
gines and electric generators can be reduced ‘o about
one-half, and the plant can be shut down for a period
of from four to five hours every night, thus giving
ample opportunity to make necessary repairs.

From the foregoing it will be seen that the use of
storage batteriesin connection with lighting and power
stations is beneficial in the highest degree. Not only is
the cost of operation greatly reduced, but the reliability
of the service is materially increased, for if at any time
it becolnes necessary to stop the machinery, the batter
ies can keep up the supply until it is started up agaip-
that is, if the time ot the shutdown does not exceed
two or three hours, and it is very seldom that anything
happens that requires a stoppage of more than a few
minutes. In addition to the advantages mentioned in
the foregoing, if a station becomes too small to meet
the demands upon it, its capacity can be nearly doubled
by the installation of a battery plant, and the increase
can be made still greater if the engines are shut down
only two or three hours every night, instead of five, as
between the hours of 1 and 5 A. M. nearly all the
power could be stored.

In Europe the storage battery is used in stations to a
far greater extent than here, where, until within the
past year or so, it has made but little headway. Now,
however, it is gaining very fast, and before long will,
no doubt, be considered an indispensable adjunct in all
stations,

et
——-

@
@

THE output of petroleum in Java has been consider-
ably increased lately, but it is expected that with an
improved plant the production may still be doubled.
The Dordrecht Company owning the oil wells is in a
very prosperous condition, having been able to declare
dividends up to 62 per cent.—Uhland’s Wochenschrift.
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What Can be Domne with Salt.

Salt cleanses the palate and furred tongue, and a
gargle of salt and water is often efficacious. A pinch of
salt on the tongue, followed ten minutes afterward by
a drink of cold water, often cures a sick headache.
Salt hardens gums, makes teeth white and sweetens the
breath. Cut flowers may be kept fresh by adding salt
to the water. Weak ankles should be rubbed with
solution of salt, water and alcohol. Rose colds, hay
fever and kindred affections may be much relieved by
using fine dry salt, like snuff. Dyspepsia, heartburn
and indigestion are relieved by a cup of hot water in
which a small spoonful of salt has been melted. Salt
and water will sometimes revive an unconscious person
when hurt, if brandy or other remedies are not at hand.
Hemorrhage from tooth pulling is stopped by filling
the mouth with salt and water. Weak and tired eyes
are refreshed by bathing with warm water and salt.
Public speakers and many noted singers use a wash of
salt and water before and after using the voice, as it
strengthens the organs of the throat. Saltrubbed into
the scalp or occasionally added to the water in wash-
ing prevents the hair falling out. Feathers uncurled
by damp weather are quickly dried by shaking over a
fire in which salt has been thrown. - Salt always should
be eaten with nuts, and a dessert fruit salt used should
be specially made.

If twenty pounds of salt and ten pounds of nitrate of
ammonia be dissolved in several gallons of water and
bottled, many fires may be prevented. By splashing
and spraying the burning articles the fire is soon ex-
tinguished. An incombustible coating is immediately
formed. Add salt to the water in which black and
whitecotton goods are washed. Flatirons may be made
smooth if rubbed over salt. Copper and glass may be
quickly cleansed by dipping half a lemon in fine salt,
then rubbing it over stained objects. Lemons and salt
also remove stains from the fingers. Do not use soap
afterward. If asmall teaspoonful of salt be added to
a quart of milk it will be preserved sweet and pure for
several days. A pinch of salt added to mustard pre-
vents it souring. A smouldering or dull fire may be
cleared for broiling by a handful of salt. ,

Salt thrown on any burning substance will stop the
smoke and blaze. Bread insufficiently salted becomes
acid, dry and crumbles. Bread made with salt water
is said to be good in some cases of consumption. When
cabbages, onions or strong smelling vegetables have
been boiled in pans, to prevent odors clinging to them
place some salt on the stove and turn the pans bottom
up over the salt. In a few minutes the pans will smell
sweet. .

All salads should be soaked in salt and water to de-
stroy animalcules or small worms. Make a strong
brine, and water garden walks to kill weeds. A moder-
ate quantity of salt stimulates their growth. Salt and
camphor in cold water is an excellent disinfectant in
bedrooms. Housemaids should pour salt water, after
using it, down the drain pipes. Sewer gas is counter-
acted by a handful of salt placed in toilet room basins.
Water for laying dust is more effective when salt is
added. Sea water is generally used in English coast
towns for this purpose.

Rattan, bamboo and basket work furniture may be
thoroughly cleaned by scrubbing with brush and salt
water. Japanese and plain straw matting should be
washed with salt and water and rubbed dry. This
keeps them soft and prevents brittle cracking where
traftic is heavier. Brooms soaked in hot salt water
wear better and do not break. Bedroom floors may be
kept cool and very fresh in summer if wiped daily with
a cloth wrung out of strong salt water. All microbes,
moths and pests are thus destroyed. Black spots on
dishes and discolorations on teacups are removed by
damp salt.—Philadelphia Ledger.

—>

The Lead Tree.

The difference in the strength of the affinity existing
between different substances may be easily illustrated
by the following experiment: Dissolve an ounce of
acetate of lead (‘‘sugar of lead ™) in a quart of water
and fill a glass jar with the solution. If a piece of zine
(or a few spirals of the same metal) be now suspended
in the liquid, it will, after a short time, become covered
with a gray coating, from which brilliant metallic
spangles will shoot forth somewhat in the shape of a
tree. These are pure lead, and the phenomenon is
familiarly known as the *‘ lead tree.” The effect thus
produced is due to the superior affinity of the zine for
the acetic acid conbined with the lead, and which
causes the two metals to interchange places—the zine
combining with the acid and entering into solution
and the lead being deposited in the metallic state in
place of the zinc. If the action be kept up long enough,
every particle of lead may in this way be withdrawn
from the liquid.

This pleasing experiment is greatly dependent upon
electro-chemical action. The first portions of the lead
form with the zinc a voltaic arrangement of sufficient
power to dissolve the salt. Under the peculiar circum-
stances in which the latter is placed, the metal is pre-
cipitated upon the negative portion (the lead), while
the oxygen and acid are taken up by the zine
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The Form of the Head as Influenced by
Growth.

The change in the shape of the head which accom-
panies growth has been but very slightly investigated
either in this country or abroad. The meagerness of
results may be indicated by the fact that Topinard’s
Elements d’Anthropologie contains only a note upon
the subject, with no data. A recent investigation
upon the students of the Massachusetts Institute of
Technology may be of interest as bearing upon this
question. The easurements covered 485 students,
grouped as follows : 215 in the first year class; 69 in
the second ; 66 in the third, and 136 in the graduating
class. :

From the comparison of the measurements of the
length and breadth of the heads of these students so
divided into classes, it appears that between the period
of entrance and of graduation, that is to say from the
ages of 18-19 to 23-24 years, the development of the
head is almost entirely in respect of its length. The
average breadth of the head remaining constant at or
near 152 mm., the length varies from an average of
195°18 mm. in the first year to 19635 in the fourth year
class. The intermediate classes occupy a position mid-
way between the two, indicating that this is not a
result of chance. If this tendency be a general one,
it means that the cephalic index in our American
population of this class tends to decrease at this
particular time of life. The cephalic index, for ex-
ample, of the first year students averages 786 and-that
of the fourth year averages 772, the second and third
years being 77'7. This is rendered specially significant
by the fact that Drs. West and Porter have shown a
slight decrease of cephalic index in American school
children between the ages of 5 and 18 ; at Worcester,
for example, the average index falling between 79 and
78 * If we assume that in both cases we are dealing
with similar populations the hypothesis of a progressive
decrease of cephalic index, with growth, of our Ameri-
can people would seem to be well founded.

In Europe, Zuckerhandl, comparing the index of 156
children and 197 adults of the same (Austrian) race,
found that the children were narrower headed than
adults as a rule; and Holl confirms this result.+ Dr.
Meis declares that from his experience the children
among the Germans are more dolicho-cephalic than
the adults.t Schaafhausen finds that in many cases
the length of the head is attained before the full
breadth.§ In Italy, Dr. Livi has brought together the
results of a number of observers from both northern
and southern Europe, but all of themn from the broad-
headed races.] The difference of cephalic index on the
average among 447 cases here amounts to one unit in
favor of broadheadedness of the adult, the contrary
tendency to that noted for the Americans. That age
brings a relative increase in the breadth of the head
was also apparently indicated by the few measure-
ments made by Weleker.q For Bohemia, Dr. Matiegka,
from measurements on 400 children, asserted that there
is no tendency toward a change in the relative length
and breadth in the casesobserved by him.** Dr. Boas
finds that in the North American Indians age is char-
acterized by a relative increase in the length.tt

On the whole, sumnmarizing the results and opinions
of these various writers, whose conclusions are, on the
whole, contrary to our American ones, it appears that
no universai rule can be established with respect to the
eltfect of age upon the proportions of the head. The
only hypothesis which seems to be confirmned by all this
evidence is that development brings an approximation
to the racial type most clearly marked in the adult. In
other words, in the narrowheaded races, like our own,
the children are broader headed than the adults.
Among the brachy-cephalic races, such as those in-
stanced by Dr. Livi and most of the others cited, the
children exhibit the race peculiarity in a less marked
degree, that is, they are relatively narrower headed
than at maturity. Finally the change from childhood
to maturity becomes nil where the adults themselves
belong to a group with a cephalic index near the mean
for the entire European race. No relation can be
established between the intelligence and the propor-
tions of the head so far as the experience of European
study goes, although Krause and Virchow declare in
favor of the broadheaded type. If this hypothesis be
true that age brings the fuller development of the race
type, it may be possible 1n the future to apply a cor-
rection to the comparative results obtained by students
ot anthropology whose results are drawn from the
study of children. But until that time the inferences
to be drawn from such study are as likely to be errone-
ous as are conclusions drawn from the study of the
color of the hair and eyes of school children, since in

* Archiv fur Anthropologie, xxii, pp.19 and 34 ; and Report of Anthro-
poiogical Congress at Chicago, p. 57.

+ Mitt. der Anth. Gesell. in Wien. xiv, 1884, p. 127 ; and Ibid, xvin, p. 4.
t Ibid,, xx, 1890, p. 39 seq.

§ Uber die Urform des Menschlichen Schadels, in report of Congres Int.
d’Anth. et d’Archeeologie, Paris, 1867.

1 L "Indice Cefalico degli Italiani, Florence, 1886, p. 15.

9 Archiv. fur Anthropologie, I, p. 151.

" Mitt. der Anth. Gesell. in Wien, xxii, 1892, Sitzungsberichten, p. 81.
tt Verh. der Berliner Gesell. fur Anth., Sitzber. May 18, 1895, p. 392.

both cases maturity brings a change which has not as
yet been statistically measured. It is earnestly hoped
that further study along this line may be undertaken.
The testimony of expert psychologists would bealso of
interest as bearing upon this point. In the hope of
stimulating some such investigations, the modest re-
sults obtained from this study at the Institute of
Technology are submitted.—W. Z. Ripley, in Science.
—_—— -+ —
The Commonest Names,

These are the fifty most common surnames of the
babies born in England and Wales, in Scotland, and in
Ireland, arranged in the order of their numerical im-

portance : .
England and Wales, Scotland. Ireland.
) Smith............... Smith...........0ee Murphy.
2eieiiin Jones.... .. McDonald..... «....Kelly.
- Williams.....e00u0ne Brown............. Sullivan,
4 Taylor ............. Thomson.....cecess Walsh,
> I Davies....... ...... Kobertson. ......... Smith.
[ Brown.... ......... Stewart........ ee0. O'Brien,
Toeiiinnns Thomas.........c.... Campbell .......... Bryne.
[ Evans......coceeeee Wilson............ Byrnes,
¢ B Roberts. ............ Anderson.... ...... Connor.
100.00ue.nn. Johnson...... esevoe. Scott.....ooveennnnn O’Neill.
.......... Wilson

McLaughlin.
Carroll.
...Connolly.
Daly.
Connell.
Wilson.
Dunne.
...Brennan.

Collins.
Ferguson...... .....Campbell.
Duncan...... ..Clarke.
Johnson.
Davidaon........... Hughes.
..Hunter....... ..... Farrell.
Hamilton........... Fitzgerald.

Kerr .....cccueeeee. Brown.
.e..Grant ...... ....... Martin.
..McIntosh...... .... Maguire.
Graham,,. ..Nolan.
White. . ..Flynn.
Allan.... .......... Thompson.
Simpson.. .. .. ..Callaghan.
...McGregor.... ..... O’Donnell,

L | B Carner...........:...Gordon....... 5
—From the Pall Mall Magazine.

-+

Screws in Stome Walls,

A Dusseldorf engineer, knowing from experience that
wooden dowels for the purpose of securing screws in
stone are apt to weaken the walls and do not afford
the desired solidity, has devised an ingenious method
of obtaining a firm anchorage. For this purpose a wire
of suitable thickness is coiled on to the screw, so as to
follow the threads of the same and to form a kind of
screw nut. The coiling may commence near the head
or thick end of the bolt and proceed toward the point
by laying the wire into or between the threads, so as
to touch the bottom of the same, the section of each
screw thread being preferakbly triangular or trapezoidal
and the core of the screw conical (similar to a wood
screw). After arriving at the point of the screw the
wire may be wound backward over the helix already
wound on, but with a steeper pitch, so as to leave
wider interstices between consecutive convolutions of
the wire. After the wire has been laid on so as to form
a nut, and then the screw withdrawn, the nut or wire
coil is introduced into a hole which has been drilled or
otherwise formed in the wall for this purpose, and
which is slightly wider than the diameter of the nut
measured over the outer layer of the wire, after which
the interstices are filled up with plaster ot Paris,
cement, or similar binding material in a plastic condi-
tion. When the said binding material has become
sufficiently hard and firm, the screw bolt which has
served as a core, or another screw bolt having the same
diameter and pitch, 1s secrewed into the wire coil, and
may now be screwed out and in repeatedly without
damaging the wall, because the wire serves as a screw
nut, which is secured to the stone or wall by the cement
or other binding material. —Philadelphia Record.

The ¢ Meteor? Gas Burner.

A new incandescent gas burner called the ‘‘ Meteor”
burner has been placed on the German market at the
remarkably low price of 314 marks (less than $1). This
burner has the usual rod to hold the incandescent
mantle, but instead of being steadied on the inside at
its lower end, the mantle is held by a sleeve which fits
on the outside of the mantle and thereby protects it.
The new burner is said to give a very satisfactory
light. —Wiener Gewerbe-Zeitung.
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Science Notes,

The Paris municipality has changed the name of the
well known Boulevard de Vaurigard to Boulevard
Pasteur.

James Dredge, Esq., editor of Engineering, of London,
has been appointed commissioner-general for Great
Britain to the national exposition to be held at Brus-
sels.

Kellas concludes from his experiments that exhaled
air contains more argon than before inhalation ; fromn
this he infers that it is an important element in the
animal economy.

An aquarium and marine biological station is to be
established at Honolulu for the study of the marine
life of the Pacific. It is said that the expense will be
$750,000, and that the funds will be furnished by Mr.
C. R. Bishop.

Prof. Atkinson has discovered near Cornell Univer-
sity a “ plant atoll,” so called from 1its similarity in
some respects to a coral atoll. Only two plant atolls
had previously been known. This atoll consists of a
ring of growing shrubs floating in a pond, inclosing a
circle of water, and surrounded by water. The matted
roots hold sufficient decayed vegetable matter to nou-
rish the plants, and as more dead plants and leaves
are accumulated year by year the ring is in process of
becoming anchored to the bottom of the pond, or, in
other words, of forming a ring of earth out in the
middle of the pond. The origin of these curious bo-
tanical freaks can only be guessed at.

In the Atti dei Lincei, Dr. Vittorio Abelli describes a
remarkable case which occurred in the course of a.
scientific expedition on the slopes of Monte Rosa, says
Nature. At an altitude of 4,560 meters a member of
the party, twenty-two years of age, was suddenly
attacked with pulinonitis, and subsequently complete
ly recovered from the disease. This led Dr. Desiderio
Kuthy, of Budapest, to carry on a series of experiments
on the action of rarefied air on the Diplococcus of pul-
monitis, and also on the Pneumococcus of Fraenkel.
Two conclusions were drawn from these investigations:
first, that rabbits, after being inoculated with this
Pneumococcus, die more rapidly when they are sur-
rounded by air at the reduced pressure corresponding
to that on Monte Rosa; secondly, that this occurs,
although the Pneumococcus is less virulent when it is
developed 1n rarefied air. In the case of the youth
Ramella, Dr. Kuthy considers that the infection was
mitigated in consequence of the attenuation of the
Pneumococcus arising from the rarefaction of the air,
but the same circumstance caused the attack to be
ore violent in spite of the mildness of the infection.

Referring to a report made by the physiological de-
partment of Yale University on the influence of alecoholic
drinks upon the chemical processesof digestion, Nature
(London) says : The investigations were made by mmeans
of artificial digestive experiments, in which the diges-
tive fluids were allowed to act upon the various food
substances under definite and constant conditions. Ab-
solute alcohol in four cases appeared to actually stimu-
late digestive action by a fraction of 1 per cent, but the
amount of alcohol present did not exceed 1 or 2 per
cent. Whenever alcohol was added in quantities over
2 per cent, digestive activity was markedly checked :
in one instance 3 per cent of alcohol reduced the digestive
activity by 17-6 per cent. Pure rye whisky containing
to 51 per cent of alcohol yielded practically the same re
sults : even an addition of 1 per cent of this spirit was
found, taking the average of the experiments, to reduce
digestive activity by over 6 per cent. In three cases,
however, an increase in digestivity of from 3 to 5 per
cent was recorded when additions of whisky in the pro-
portion of from 1 to 3 per cent were made. Brandy,
rum and gin gave practically the same results. Whisky
can be considered to impede the solvent action of the
gastric juice only when taken immoderately and in in-
toxicating quantities.

Dr. J. A. Harker recently read a paper before the
London section of the Royal Society on the determina-
tion of the freezing point of mercurial thermometers.
T'he method adopted is to cool distilled water in a suit-
able vessel to a temperature below 0°, to insert the ther-
mometer, and then bring about the freezing of the
water by dropping in a crystal of ice. The thermometer
then rises, and finally attains a steady temperature,
differing only very slightly from the true zero. The
apparatus employed consists of two portions, the ther-
mostat and the cooler. The former is a copper vessel,
filled with either refined petroleum or a strong solution
of common salt. This vessel communicates with the
cooler, through which the liquid can be pumped by a
rotary stirrer ; and by this means it can be cooled and
maintained for some time at about —2°. The distilled
water to be frozen is contained in a glass tube of aboul
300 c. c. capacity. This is first placed directly into the
circulating liquid, and cooled quickly to —05° or —0°7°.
It is then transferred to a eylinder lined with polished
metal, placed in the center of the thermostat. The
thermometer whose zero is to be taken is then quickly
fixed in position, the bulb and a conmsiderable length of
-he stem above the zero being immersed in the water.
A crystal of ice is dropped in, and the temperature
quickly rises to the freezing point.
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TURRET OF THE BATTLESHIP MASSACHUSETTS UNLER
FIRE,

An experimental turret, representing similar struc-
tures on the United States battleship Massachusetts, was
tested last spring under conditions such as will obtain
in an actual sea fight, and we are now enabled fo pre-
sent our readers with photographic reproductions
which show how it stood the ordeal.

The ballistic tests which are con-
tinually being made upon armor plate
furnish very complete information re-
garding its ability to keep out projec-
tiles. There is not a battleship in any
of the navies of the world regarding
which a naval expert could not tell us
the powers of resistance possessed by
its armor. There are other questions,
however, to be considered in addition
to that of the mere resistance of armor
to penetration. The plate would afford
but little protection unless it were well
supported or ‘‘backed” by the fram-
ing of the ship itself. Even if a shell
should fail to get through, there is a
possibility that it will drive the plates
bodily within the structure of the
ship, racking and distorting the skele-
ton framework to which the armor is
bolted. Our readers will remember the
test made late last year of a structure
representing the sides of the battleship
Iowa, which was illustrated in the ScI-
ENTIFIC AMERICAN of November 9.
The results showed that the framing
had ample strength to hold the plate
up against the heaviest shells.

It was felt by the Bureau of Ord-
nance, however, that the experiments
would not be complete until a test had
been made of the armored turrets of
our battleships. The fact that the
framework of the ship itself could
stand the impact of heavy projectiles
was no proof that the revolving tur-
rets, which carry the big guns, would
be equally secure. A slight deformation of the plates
and beams of the backing, which would be of but
little consequence. in the fixed sides of the ship,
might interfere with the working of a huge turret, ro-
tating as it does on a circle of steel rollers, and having
clearances of.only a few inches between itself and the
walls of the barbette. Even if the structure of the tur-
ret itself were not distorted, it was possible that it
might be moved bodily upon its supports, in which
event the elaborate gear, hydraulic or otherwise, for
turning the turret would be disabled, and the whole
mass, with its two big guns, constituting one-half the
main fighting power of the ship, become wedged in its
seat and rendered all but useless.

It was determined to make a test of an experimental
turret which
should be prac-

Interior girders, similar to those used for carrying the
gun, were built in place, and 180 tons of pig iron were so
disposed within the turret as to represent the actual
weights of the gun and gear. The weight of the com-

plete structure was 450 tons, and it was carried on
twenty cylindrical rollers of steel, which were prevented
from transverse lmovement by means of wrought iron

INTERNAL VIEW OF SHOT HOLE SHOWING DESTRUCTION OF

FRAMEWORK, AND COVERING PLATES,

wedges. The experimental steel plate was one which
had already been used in experimental tests, and had
successfully resisted two heavy armor piercing shells,
the points of which were embedded within it. In the
present experiment three rounds were fired, as per the
accompanying table:

Round 1. Round 2. Round 3.
Gun.......... 10 inch. 12 inch. 12 inch.
Projectile. ... 500 pounds. 850 pounds. 851 pounds.
Velocity ..... 1,683 foot secs. 1,701 foot secs. 2,000 foot secs.
Energy ...... 9,829 foot tons. 17,069 foot tons. 23,626 foot tons,

The first shell, a 10 inch Wheeler-Sterling, broke
upon the plate with a penetration of 914 inches. The
point of iinpact was 1414 inches from the top of the
plate and 2 feet to the left of the second of the points

of impact above mentioned. A piece of the plate
above the point of impact, 33 inches wide, was carried
away, and the roof plates of the turret were wrenched
upward to a height of 1 inch. The armor bolts were
uninjured and there was no movement of the plates on
the turret. The whole turret was moved backward on
its rollers for a distance of 134 inches.

The second shell struck the turret
at an angle of 714° fromn the normal.
This projectile penetrated 1115 inches
and broke up, the head remaining
welded to the plate. The plate was
cracked diagonally through the last
shot hole and through one of the old
points of impact to the bottom of the
plate. One armor bolt was broken
and driven into the turret. The ad-
joining cast iron plate to the right
was slightly displaced. The horizontal
channel irons of the framework were
buckled to the extent of oneinch. The
splinter bulkhead to the left was buck-
led to the extent of 3 inches. The tur-
ret itself was carried to the rear a dis-
tance of 7Y inches, and was also turn-
ed about its axis slightly. There was
no distortion of the structure consider-
ed as a whole.

The third shot was a Johnson fluid
compressed steel armor piercing shot,
similar to that shown in our last week'’s
issue, but 12 inches in diameter. It
carried asoft steel cap and weighed 851
pounds. It struck the plate at an
angle of 21° from the normal, at a
point about 3 feet from the left edge
and 3 feet from the top of the plate.
It will be noticed that the angle ot
impact was very large, and when the
shot struck the plate, instead of follow-
ing the line of fire, it turned sharp-
ly to the right and passed entirely
through the plate on a line nearly
normal to its surface.

The shot broke up in foreing its
way through, the larger pieces going through the
covering plate on the rear side of the turret, piercing
the backing, smashing off a large portion of the rear
cast iron plate, and finally going into the woods behind
the target.

The destructive effect of the shot is shown very
graphically in the accompanying illustrations. The
back of the ballistic armor plate was broken out for a
diameter of two feet around the hole; pieces of the
steel being driven through the turret and scattering in
all directions. The backing was carried away and
splintered ; the plating behind the backing being fold-
ed back and wrecked over an area of 3!4 feet square.
Rivets were sheared and flew all over the turret, leav-
ing their marks on the interior. The channel beam at

BACKING,

tically, at least
for the pur-
poses of the
test. a facsim-
ile of the turret
of the battle-
ship Massachu-
setts. A solid
foundation of
piling covered
with heavy
timber was
built, and upon
this was laid a
circular track
ot wrought
iron plates,
answering to
theroller track
ot the Massa-

chusetts. The
experimental
turret was

about 27 feet
interior diam-
eterand 11 teet
high 1ts
framework,
consisting ot
vertical angle
frames and
horizontal
channel irons,
carried ten cast
iron plates, 15
inches thick,
and one steel
test platerepre-
senting the tur-
ret armor of the
Massachusetts,

EXPERIMENTAL

TURRET OF THE BATTLESHIP MASSACHUSETTS—EXTERNAL VIEW, SHOWING COMPLETE PENETRATIO OF

16 INCH HARVEYIZED NICKEL STEEL PLATE.
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shot hole was
ripped off and
thrown across
the turret. A
Jagged hole, 7
inches in diam-
eter, was torn
through an ad-
joining deck
beam. The
interior verti-
calcovering
plates on the
opposite side
of the turret
were plerced
with eighteen
holes and
showed nu-
merous deep
gouges and
scars caused by
the flying
fragments. The
turret struct-
ure over an
areaof 4square
feet where the
shot struck was
badly wrecked.
T h e backing
on therear side
was wrecked
and splatered
and the 15 inch
cast 1ron plate
badly cracked,
two large
pieces of the
latter being
thrown to the
rear, leaving

the rear of the
1
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a triangular hole 4 feet high and 4 feet wide. All six
of the armor bolts holding these plates were broken,
and the plate itself was forced to the rear 9 inches
on one edge and 2 inches on the other. This impact
moved the turret 9 inches to the rear in a direction
making an angle of nearly 8° with the line of the
movement in the two previous impaects. It also re-
volved around its center to the left
through an angle of 2°. The result of
the test proves that the framing of the
turret has ample strength to resist
the heaviest strains that could come
upon it under fire. The fact that the
turret as a whole moved as much as
9 inches under the energy of the shot
raises the question of the ‘sufficiency
of the means adopted to hold the
turrets of our battleships in place. As
at present constructed, the tendency
to translation of the turret is resisted
by the flanges of the steel rollers up-
on which it revolves, and it is esti-
mated by Commodore W. T. Sampson
that these flanges present an ample
margin of strength to resist the shear-
ing action to which they are subjected.
When the 33,000 foot tons of energy
of a 13 inch shot is-communicated to
the turret, a part of it is expended in
piercing or breaking up the plate and
part of it causes the whole turret to
move until the roller flanges take hold
of the edges of the roller track. Ac-
cording to the last authority, the
pressure of a 13inch gun against its
recoil cylinders when it is fired brings
a strain upon the roller bearings far
greater than they can ever experience
under the momentum of a heavy shot.
Altogether this very interesting test
establishes the excellence of the system
of turret construction as carried out
in our new battleships.

Referring again to the photographs
showing the destruction wrought in
the interior of the turret by the flying
fragments of the successful shot, it is evident that
had the turret been occupied by actual guns and
gun crew, the gun itself and the larger part of the crew
would have been disabled. It is also noteworthy that
successful penetration was effected in spite of the fact
that the shot struck at a high angle of incidence, and
there is no doubt but what it was largely due to the ac-
tion of the soft steel cap, as explained in our last issue.

Plans for the Proposed Zoological Park in
New York.

Last spring the plans of the New York Zoological So-
ciety reached a point where it became necessary to take
up the many questions involved in the design and con-
struction of buildings and other inclosures for animals,
and also their arrangement in the proposed Zoological
Park. The executive comnmittee realized the necessity
of a thorough examination and study of the best zoo-
logical gardens of Europe.

Accordingly, says Science, Mr. William T. Hornaday,
the director, was instructed
to visit all the large gar-

early days when everything had to be determined by
experiment, thus showing what to avoid.

In London, Dr. P. L. Sclater, the executive head of
the London Zoological Society, gave all the information
and facilities for photographing that were desired in
the society’s gardens, and Mr. Clarence Bartlett, Assist-
ant Superintendent, explained the entire working ma-

1NTERNAL VIE.W SHOWING PENETRATION AND DESTRUCTION OF REAR WALL
OF TURRET BY FLYING FRAGMENTS OF THE S8HOT AND ARMOR.

chinery of this truly magniticent zoological institution.
At Antwerp the visitor is fairly amazed at the perfec-
tion of all the larger buildings for animals and the ex-
treme beauty and attractiveness of nearly every feature
of that scientific establishment. Director L’hoest and
his assistant, M. J. De Winter, were untiring in their
willingness to afford all the informnation desired, and to
show everything not open to general view. Only two
and one-half hours distant is tound the beautiful gar-
den at Rotterdam, known to but few Americans, where
Dr. Von Bemmelin pointed out with pardonable pride
the newest lion house in Europe, and the first great
flying cage ever constructed for the larger wading birds.
An equally short distarice farther on, at Amsterdarn, is
found a very rich collection, installed amid charming
surroundings, in which the health and **condition” of
every bird and quadruped seems absolutely perfect. In
the absence of Director Kerbert, Inspector Castens de-
voted hours of time to answering the question, “ How
do you keep everything in such tine condition ?”

At Hanover, Dr. Ernest Schaff fully explained the
plan of foundation and management of his zoological
forest, and supplied a plan, of the new and admirably
constructed antelope house. At Berlin was found an-
other royal establishment, with the larger mammalia
housed in ornate and costly buildings. The garden oc-
cupies part of the imperial grounds and it is one of which
the citizens of Berlin may well be
proud. Dr. Ludwig Heck, its director,
became much interested in the New
York plan, and his co-operation was
heartily extended. At Hamburg an-
other very fine garden was inspected,
in which all the shade is the result of
artificial planting. It thus affords a
fine opportunity to observe what can
be accomplished if sufficient time is
allowed. The shade trees are now very
beautiful, and at once impress the
expert visitor as being remarkably
well distributed to serve their purpose
of shading both the outdoor animals
and the walks. Two days were spent
with Herr Carl Hagenbeck, who has at
Hamburg a Thierpark of his own,
quite as large as the Central Park
Menagerie of New York. Probably no
man living has given more study to the
problems of zoological garden con-
struction and the care of animals in
captivity, and Mr. Hornaday found
him not only willing but eager to ex-
‘plain the mistakes to avoid, as well
as the latest developments in the care
of animals.

The director of the very interesting
garden at Cologne, Dr. Wunderlich,
was quite as ready with helpful in-
formation as his colleagues of other
cities, and some of the features of his
establishinent were found to possess
exceptional interest. The Frankfort
garden contains much that is new and
admirable. Prof. Milne Edwards, di-
rector of the Paris Jardin des Plantes,
also extended every facility for study

jand examination of this the oldest garden of Europe.

Regarding the status of a garden which, like this, is
free to the entire public, the experiences and ob-
servations of Prof. Milne Edwards were both inter-
esting and valuable. He expressed the opinion that
no zoological garden should be kept open every day
in the week, principally because it is not best for
the collections.

The store of photographs, sketches, notes and’plans
collected during this tour are now being utilized in the
preliminary plans for the New York park. It is pro-
posed to determine the location and general design of
every building and inclosure before the project is fin-
ally submitted to the city authorities in January,
1897.

The site selected by the society is the southern portion
of Bronx Park, about a quarter of a mile south of the
Botanical Garden. According to the charter granted
to the society by the New York Legislature 1n 1895, the
approval of this selection rests with the mayor and

commussioners of the sink-

dens of HEurope, examine
them carefully, and bring
back photographs and de-
signs of their most valua-
ble and interesting fea-
tures. He left New York:
mn June, and visited the
zoological gardens of the
following cities, in the or-
der named: London, Ant-
werp, Rotterdam, The
Hague, Amsterdam, Hano-
ver, Hamburg, Berlin,
Dresden, Leipsic, Frank-
fort, Cologne, and Paris.
Altogether fitteen gardens
were inspected, and their
best features were photo-
graphed, sketched and
studied throughout. With-
out an exception, the di-
rectors, supermtendents
and inspectors of the gar-
dens visited were very cor-
dial. Every fact asked for
was cheerfully furnished,
without the slightest hesi-
tation or reservation. Not
only were good features
pointed out as being
worthy of special atten-
tion, but some officers very
kindly indicated the mis-
takes that had been made
in their gardens in the

SHOT WHICH PASSED THROUGH TURRET.

EXTERNAL VIEW OF REAR WALL, SHOWING DESTRUCTION OF 15 INCH PLATE BY FRAGMENT OF
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12 INCH GUN SHOWN IN THE DISTANCE:

ing fund.

A New Material for
Floors,

According to a French
exchange,  the name of
“ papyrolith” has been
given to a novelty in the
way of a flooring material
recently invented by Mr.
Otto Kraner, of Chemnitz.
The article is a special
preparation of paper pulp
1n the torm of a dry pow-
der. This, when mixed
with water, may be spread
like mortar over stone,
cement, or wood, where 1t
dries quickly and may be
smoothly planed; besides
which, it may be tinted
almost any color, so as to
adapt 1t for parqueting
with variegated borders,
or for panels and mosaies.
Among the advantages
claimed by the nventor
are freedom from crevices,
non-conductivity of heat,
elasticity, and remarkable
durability.

IN Germany asparagus
is peeled before being can-
ned, by the aid of a special
machine.
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A PIONEER OF SCIENCE,
BY W. H, HALE.

Of the men who laid the foundations of scientific re-
search in this country few indeed remain. The gener-
ation contemporary with Agassiz and Guyot, Joseph
Henry, the Rogerses, T. Romeyn Beck, Morse and
Hitchecock, has passed away ; but a few of their asso-
ciates still linger. Such a one I met not long ago se-
cluded from the busy world in his quiet village home;
a man who shares with the veteran geologist James
Hall the distinction of having aided by his presence in
organizing that early association of geologists at Phila-
delphia in 1840 out of which afterward sprang the
American Association for the Advancement of Science.

Martin H. Boyé, M.D., was born at Copenhagen,
Denmark, December 6, 1812. His father was a chemist
and superintendent of a large pharmaceutical estab-
lishment and was superintendent of the Royal Porcelain
Manufactory at Copenhagen. In 1831 he was admitted
to the University of Copenhagen, where he passed with
distinction the philological and philosophical exami-
nations. Heafterward entered the Polytechnic School,
studying analytical chemistry and physics under Oer-
sted, Zeise and Forchhamnmer, and he graduated from
that institution in 1835.

In 1836 he came to New York, where he remained till
1837, when he removed to Philadelphia and attended
the lectures of Dr. Robert Hare, professor of chemistry
in the medical department of the University of Penn-
sylvania, assisting him also in his laboratory. In con-
nection with Dr. Forman Leaming, he translated into
English several essays on belles-lettres and chemical sub-
jects. In 1838 he was appointed assistant geologist and
chemist in the first geological survey of Penn-
sylvania under Prof. Henry D. Rogers, whom
he accompanied on a tour of investigation
through the anthracite coal regions.

The work assigned to Mr. Boyé was the explo-
ration of the South Mountain or Lehigh Hills,
a continuation of the Jersey Highlands, which
extends from Easton to Reading, through the
counties of Northampton, Lehigh and Berks,
and the preparation of a geological map of this
region. His name is mentioned in the report of
the geological survey at this early date.

Young Boyé was thrown into close relations
with the distinguished scientific family of Rog-
ers. In 1839 and 1840 he was associated with
Robert E. and James B. Rogers in analyzing
limestone, coal, iron ores, etc., for the geological
survey, as published in the reports. While
engaged in these analyses he discovered, in con-
junction with Prof. Henry D. Rogers, a new
compound of platinum chloride with nitric ox-
ide, which was reported to the American Phi-
losophical Society, and in January, 1840, he
was elected to membership in that society,
being at that time the youngest member of the
society m years, as he is now the oldest in mem-
bership, though not now the oldest in years.

A few months later, in April, 1840, about a
score of scientists met at Philadelphia and or-
ganized the American Association of Geolo-
gists, subsequently renamed the American
Association of Geologists and Naturalists, out
of which, in 1848, was formed the American
Association for the Advancement of Science.
The importance of this movement can hardly be over-
estimated, as the American Association has always been
true to its name, a powerful factor in advancing science.

This initial meeting in 1840 is, therefore, one of es-
pecial interest to scientists, and indeed, to all. Of that
little company who met at Philadelphia, young Boyé,
then only twenty-seven years old, was probably the
youngest. Besides himself and James Hall, one other
member survived till June 13 of the present year, when
he died at Detroit. This was Bela Hubbard, who was
already connected with the geological survey of Michi-
gan, and who, in company with Douglas Houghton,
made the journey from Michigan to Philadelphia by
stage, consuming a week upon the route. Edward
Hitcheock, of Ambherst, was president, and Lewis C.
Beck, of Albany, secretary of the association. No
official record of the first members can be found, but
the recollection of the survivors gives the following ad-
ditional names: Prof. Vanuxem, Henry D. Rogers,
Conrad, Charles B. Trego, and Alexander McKinley, of
Pennsylvania ; Emmons and Mather, of New York;
James C. Booth, of Delaware ; Dr. Hayden, of Vir-
ginia ; and, probably, Prof. Johnson, of Philadelphia.
This list was prepared by Bela Hubbard a few months
before his death and revised by Dr. Boyé. Possibly, Dr.
Charles E. West, of Brooklyn, was present at this meet-
ing ; if not so, he soon afterward became a member.

In the summer of the same year, Mr. Boyé in con-
nection with J. J. Clark Hare discovered the first of the
violent explosives, perchloric ether, which he proved
was ten times as powerful as gunpowder. He also found
a remedy against its unexpected explosion by dilution
with aleohol. He was thus in an important sense a
pioneer in the vast field of smokeless gunpowder, which
has recently been so diligentiy investigated.

In the summer of 1841 he resumed field work, ex-

amining the bituminous coal regions along the Kiskim-
metas and Allegheny Rivers and Beaver Creek.

In 1842-44 he attended the regular course of medical
lectures at the University of Pennsylvania, at the same
time conducting a chemical laboratory in connection
with Prof. James C. Booth, and wrote for Booth’s
Chemical Encyclopedia the article on * Analysis,” and
others, and performed many scientitic analyses. In
connection with Prof. Booth, he read a paper on ** The
Conversion of Benzoic into Hippuric Acid,” at the one
hundredth anniversary of the American Philosophi-
cal Society.

In 1844 Mr. Boyé graduated at the University of
Pennsylvania as a doctor of medicine, but. he never
practiced that profession. At the same time the col-
legiate department of the university conferred on him
the honorary degree of master of arts. He is now by
many years the oldest surviving recipient of an hon-
orary degree from that university.

In 1845 Dr. Boyé was elected professor of natural
philosophy and chemistry in the Central High School,
of Philadelphia, and held this position till February,
1859. Of his work at this time, one of his pupils, now
president of Lehigh University, Dr. Thomas M.
Drown, writes that Dr. Boyé first inspired in him a
love for chemistry. During this period Dr. Boyé wrote

a treatise on ‘‘ Pneumatics, or the Physics of Gases”
(published 1856 ; also a small introductory treatise on
* Chemistry, or the Physics of Atoms) ™ ; he also deliv-
ered many public lectures.

The extraction of oil from cotton seed had already
been undertaken, but the product was alinost black
and very thick. In 1845 he invented a process of re-

MARTIN H. BOYE, M.D.

fining, which produced a bland and colorless oil
adapted for cooking or for salad dressing. Toilet soap
made from it equaled or surpassed the best castile. In
1847-48 he began the manufacture and refinement of this
oil on a large scale. This oil, some of which was pre-
served from 1848, and some was manutactured for the
occasion, subsequently gained the award of a first pre-
mium at the Centennial Exposition of 1876, at Phila-
delphia.

His early work in the ‘field gave Dr. Boyé a practi-
cal familiarity with the picturesque region of eastern
Pennsylvania, and enabled him to select forr the home
of his mature and declining years one of the loveliest
nooks in that terrestrial Eden: he calls his home
*“ Keewaydin,” a name of the northwest wind from
‘* Hiawatha.” 1n 1859 he removed from Philadelphia
to Coopersburg, Lehigh County, about nine miles
south of Bethlehem, where he has ever since resided,
engaged in what Washington termed the most noble
and useful avocation of man—agriculture.

\ g

KRAUS, a German chemnist, hasaccording to the Phar-
maceutical Era, investigated the extent and purpose of
the rise of temperature at the time of flowering within
the spathe of various species of plants. In one ‘‘he
found this elevation to take place only in the daytime,
the maximum attained being 385° C., or 11'7° above
that of the air.” In another ‘ the period of maximum el-
evation is more variable, but it is never in the night. In
this order the seat of the elevation of temperature is not
the reproductive organsthemselves, but the club-shaped
appendix to the inflorescence, and it is accompanied by
a rapid consumption of starch and sugar. All the plants
in which this phenomenon occurs are entomophilous
[frequented by insects], and Dr. Stahl sees in it a con-

trivance for attracting insects to assist in pollination.” l
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How the Supreme Court Decides Cases.

Justice Harlan, of the Supreme Court of the United
States, at a banquet in Cincinnati, O., October 3, gave
the following interesting account of the method pur-
sued by that body in deciding cases before it :

‘“In my intercourse with the members of the bar I
have found, to my great surprise, that the impression
prevails with some that cases, after being submitted,
are divided among the judges, and that the court bases
its judgment in each one wholly upon the report made
by some one judge to whom that case has been as-
signed for examination and report. 1 have met with
lawyers who actually believed that the opinion was
written before the case was decided in conference,
and that the only member of the court who fully ex-
amined the record and briefs was the one who prepared
the opinion.

*“It is my duty to say that the business in our court
is not conducted in any such mode. Each justice is
furnished with a printed copy of the record and with a
copy of each brief filed, and each one examines the
records and briefs at his chambers before the case is
taken up for consideration. The cases are thoroughly
discussed in conference—the discussion in some being
necessarily more extended than in others. The discus-
sion being concluded—and it is never concluded until
each member of the court has said all that he desires
to say—the roll is called, and each justice present
and participating in the decision votes to affirm, re-
verse or modify as his examination and reflection sug-
gests. The chief justice, after the conference, and
without consulting his brethren, distributes the cases
so decided for opinions. No justice knows, at the
time he votes in a particular case, that he will
be asked to become the organ of the court in
that case ; nor does any member of the court
ask that a particular case be assigned to him.

**The next step is the preparation of the
opinion by the justice to whom it has been
assigned. The opinion, when prepared, 1s pri-
vately printed and a copy placed in the hands
of each member of the court for examnation
and criticism. It is examined by each justice
and returned to the author, with such ecriti-
cisms and objections as are deemed necessary.
If these objections are of a serious kind, affect-
ing the general trend of the opinion, the writer
calls the attention of the justices to them, that
they may be passed upon. The author adopts
such suggestions ot mere form as meet his
views. If objections are made to which the
writer does not agree, they are considered in
conference and are sustained or overruled as
the majority may determine. The opinion is
reprinted so as to express the final conclusions
of the court and is then filed.

“Thus, you will observe, not only is the ut-
most care taken to mmake the opinion express
the views of the court, but that the final judg-
ment rests, in every case decided, upon the ex-
amination by each member of the court of the
record and briefs. Let me say that during my
entire service in the Supreme Court I have not
known a single instance in which the court has
determined a case merely upon the report of
one or more justices as to what was contained
in the record and as to what questions were
properly presented by it. When you find an opinion
of the court on file and published, the proiession have
the right to take it as expressing the deliberate views
of the court, based upon a careful examination of the
records and briefs by each justice participatiug in the
judgment.”—The Literary Digest.

Tetanus Antitoxin,

In the Deutsche Medicinische Wochenschrift, says
Lancet, Prof. Behring informs the profession that the
Hoechst factory, which also produces the diphtheria
antitoxin, is authorized to sell the new tetanus antitox-
in. The production will be placed under state control
in the government laboratory directed by Prot. Khr-
lich, each bottle bearing the official stainp. The remedy
is to beissued in two forms: 1. In dry preparation, 1
gramme containing 100 normal units. The bottles will
hold 5 grammes (=500 units), which must be dissolved
for use in 45 grammes of water. This dose is sufficient
to treat tetanus in men as well as in horses. Intra-
venous injections are of a prompter action than subcu-
taneous. The surgical treatment is, however, not to
be neglected. 2. A solution of antitoxin, 1 e. c. of which
contains 5 normal units. It will be issued in bottles of
5 ec. c., and from 0'5 to 50 of this fluid are to be inject-
ed when the outbreak of tetanus is expected. The dose
will depend upon the time which has elapsed since the
injury. For prophylactic purposes—for instance, before
the performance of castration in animals—02 gramme
is sufficient. To avoid putrefaction a small quantity of
carbolic acid has been added to each bottle of the
remedy. The dry preparation, which remains sterile
in well closed bottles, contains no antiseptic. Dr. Behr-
ing points out that the doses may, perhaps, become
modified after clinical experience. It will be the task
of veterinary medicine to determine the right doses.
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“THE QUEEN OF FLOWERS.”
BY STOWE PHELPS.

Although the name of Herrmann is synonymous with
all that is marvelous and supernatural in this matter of
fact age, and his great fame, so justly won, has placed
him at the top of his profession in the eyes of the
American public, yet there is another magician who,
though less widely known, stands side by side with the
great Herrmann, and even surpasses him in the clever-
ness of conception and execution of many of his
tricksand illusions. We refer to Mr. Harry Kellar.

One of Mr. Kellar’s illusions, given at Daly’s
theater last spring, is what he is pleased to call **The
Queen of Flowers.” Fig. 1 represents the stage as
the audience sees it, and the plan below will help
to explain it to the reader. The background set
against curtains is about ten feet long and eight
feet high, and represents a mass of flowers and
bushes indiscriminately thrown together, with blue
sky above. There is a little flat roof which pro-
jects out about three feet from the top of the screen
and is supported by four red poles. The bottom is
a floor raised about a foot from the stage, and in
front of each of the three divisions made by the
poles between the stage proper and the floor of this
improvised summer house is placed an electrie
light. The audience usually wonders what these
lights are for in this strange place; but as audi-
ences always accept anything shown them by a
prestidigitator, these lights do not disturb themn
very much except by dazzling themn, as they are
meant to do. So much for the setting. There
being no doors or screens or curtains of any kind,
the spectators have the satisfied feeling that there
is no deception there, for they can see all there is
to see. They can, that is true, only they don't
realize how much they are seeing.

Mr. Kellar next brings a semicircular stand
which he places in front of the middle panel at the
height of the floor. At the roof is fixed a brass rod
in the form of a semicircle, from which hangs a cur-
tain inclosing the little stand. This, however, can-
not do much good, for, as Mr. Kellar says, those on the
extreme right and left of the audience can still see quite
behind the curtain through the summer house, and
they believe him, not only because he told them so,
but because they can see with their own eyes. What
could be more convincing! Inamoment the curtain is
withdrawn and a beautiful lady surrounded by flowers
is seen standing on the little platform.

Reference to the plan again will explain matters.
The two dotted lines extending from the two center
poles straight back to the background represent double
mirrors ; that is, each mirror consists of two mirrors
back to back, running from the floor to the roof of the
summer house. On account of the indefinite arrange-
wment of the flowers painted on the back scene in mo-
notonous design, the spectators do not notice the mir-
rors. These, of course, form a passageway through
which anyone can walk from behind the scenes to the
stand behind the curtain, while the audience is still
keeping guard withits ever watchful eye.

O
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A Roumanian Pompeii Fund.

Prof. Gregoire Tocilesco, of the University of Bucha-
rest and chief director of
the National Museum, has
recently visited western
Europe on a missjon for
the Roumanian govern-
ment to the principal scien-
tific and archeological so-
cieties, says the London
Times. At the recent con-
gress of the Royal Arche-
ological Institute at Can-
terbury, the protessor gave
an account of his re-
searches in the Dobrudsha
and of the extensive excava-
tions which he has carred
out during several years.
The most striking results
of his labors include the
identification of the an-
cient topography of Lower
Meesia ; the discovery of
three great lines of forti-
fication running across the
province ; the collection ot
over 600 ancient inscrip-
tions, and the excavation
of a considerable part of
a buried city, Tropszum
Trajani, now Adamklissi,
which is situated about
fifteen kilometers to the
south of Rassova. It was one of the most important
places in that region, attained municipal rank, and
became the chief garrison of the frontier. A few
years ago all that was known of it may be described
as heaps of ruins, which included a great tumulus
of masonry ; its name even was unknown. By some

it was regarded as a Persian monument of the age
of Darius; others supposed it to be the tomb of a
Roman general or of a Gothic chief. These conjec-
tures have now given place to certainty, Prof. Tocilesco
having unraveled the history of the site and laid bare
some of its most remarkable buildings. His plan indi-
cates a city of 104 hectares in area, surrounded by
walls adapted to the variations of the surface, and with
36 towers or bastions, of which 12 have been already
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uncovered. Three gates are visible, two larger ones
east and west, and a postern on the south. The princi-
pal street is paved with slabs of stone and has central
channels, one for the water supply, the other for drain-
age. Right and left of the main street were ranged
great buildings—here a basilica (in the classical sense),
there a Byzantine basilica with a erypt under the altar,
and containing a fine mosaic. There are proofs that
the city had been reconstructed, as stones bearing in-
scriptions had been re-employed as building material.
Further evidence of this has been found in the inscrip-
tion of a trophy which dates from the year 316, afid fur-
nishes information as to the history of sme regioa. The
city was founded by Trajan, received municipal rights
toward the close of the third century, and was probably
destroyed by the Goths. The Emperor Constantine
and his associate Licinianus fought the barbarians and
‘*reconstructed the city of Trop@nsiumn from its founda-
tions.” The trop@umn, of limestone, 2'65 meters in
height, was the memorial of the victory, and served as
the arms of the city. It will require several years of
continuous excavation to lay open the entire city,
which seems likely to become a second Pompeii.

Thanks to the labors of Prof. Tocilesco, the great tumu-
lus has ceased to be an enigma: its epoch and motive
have been revealed, and the splendid monument of
which it incloses the remains has been described and
figured in a monograph by the discoverer.

Emperor Trajan, after his victory over the Dacians in
the year 108-9. It was dedicated to Mars Ultor, and its
architect was the famous Apollodorus of Damascus.
During the present year Prof. Tocilesco has discover-
ed and excavated another monument which is unique
in the ancient world. 1t is a mausoleum erected by
Trajan to cominemorate the soldiers who fell in a bat-
tle near the spot, in which the emperor himself took
part. The monument is quadrangular, on a platforin
of five or six steps, and bore plaques covered with
inseriptions recording the names of the Roman
citizens, the legionaries, and even the peregrines
who fell in a battle near the spot. The inscriptions
are full of interest and contain details of the
domus or of the domicile of the Roman soldiers
and of the countries to which the strangers be-
longed. M. Tocilesco gave a most interesting de-
scription of the principal inseriptions and of the
light which they throw on the history of the
buried city. He suggests that the great trophy
was erected by Trajan at Adamklissi, although
the war mainly took place north of the Danube,
on account of the emperor's own presence at the
opening battle near that spot, and within the
three lines of defense. This battle is indicated in
the Trajan column. The mausoleum appears to
have been in the form of a pyros such as seen on
the medals of Antoninus Pius and Julia Domna.
In concluding his discourse the professor said
that these excavations, which are being continued
without interruption, are of the utmost interest
to Roumanians, as they bring to light long buried
memorials of the birth of their nation and of the
Roman soldiers who sacrificed their lives in its
behalf.

‘The International ‘Thermal Unit,

At the recent meeting of the British Association
the electrical standards committee provisionally
approved a set of propositions relating to a
thermal unit, and for the purpose of inviting in-
ternational discussion of the question, proposes

to send a copy of the propositions to representative
bodies throughout the world. These bodies will be
invited, says the Electrical World, to take what action
they may deem most desirable, with the view to bring-
ing about international agreement on the matter. The
propositions are as follows :

I. For many purposes heat is most conveniently
measured in units of energy, and the theoretical C. G. S.
unit of heat is 1 erg. The name joule has been given
by the electrical standards committee to 107 ergs.

For many practical purposes heat will continue to be
measured in terms of the heat required to raise a
measured mass of water through a definite range of
temperature.

If the mass of water be 1 gramme and the range of
temperature 1° C. of the hydrogen thermometer from
9'5° C. to 10°5° C. of the scale of that thermoneter,
then, according to the best of the existing determina-
tions, the amount of heat required is 42 joules.

It will, therefore, be convenient to fix upon this num.
ber of joules as a secondary unit of heat. This second-
ary thermal unit niay be called a *‘‘ calory.”

Accordingly for the present a second proposition is :

I1. The amount of heat
requisite to raise the tens
perature of 1 gramme or
water 1° C. of the scale ot
the hydrogen thermomeler
at a mean temperature
which may be taken as 10°
C. of that thermometer is
42 joules.

1f further research should
show that the statement
in 1I is not exact, the defi-
nition could be adjusted
by a small alteration 1n
the mean temperature at
which the rise of 1° takes
place. The definition
1 and the number (4°2) of
joules in a calory would
remain unaltered.

Austrian Patents,

In 1895 the number of
Austrian patents taken
out, says a correspondent,
was 5,215, Of the pa-
tentees, only 2,081 resided
in the Austro-Hungarian
monarchy. Among the
foreigners, citizens of the
United States are second
only to Germans, the
numbers being 335 and 1,950 respectively. Great
Britain comes third with 313 Austrian patents, and
France fourth with 243. Switzerland makes a very good
showing with 79 Austrian patents. No other nation

“Sehwny,
MRBR. KELLAR'S ILLUSION “QUEEN OF THE FLOWERS.”

It may be |secured more than fifty patents in Austria.—La Pro-

briefly deseribed as a gigantic trophy erected by the | priété Industrielle,
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RECENTLY PATENTED INVENTIONS.
Engineering.

SMELTING FURNACE.—Herman Huber,
Kansas City, Mo. This invention is for an improvement
designed to facilitate the working of smelting or stack
furnaces with less draught, the gases being caused to rise
uniformly and pass to the downtake flue with compara-
tively little resistance, whereby the loss of precious met-
als in the fumes and flue dust is reduced to a minimum.
The invention consists principally of a removable hood
adapted to be set en the top of the stack and provided
with a flue for connecting with the downtake flue separate
from the stack. The feed floor is not obstructed. and
the comparatively low hood takes up but little room
and does not interfere with the draught of the fur-
nace.

STEAM BoILER TUBE CLEANER.—John
H. Voorhees, Brooklyn, N. Y. This ig a tool in which
a tube ig arranged to be fed throngh a conducting sleeve,
and has opposite openings through which arefed cutters,
a tapering expanding device working between the shanks
of the cutters. The tool may be loosened within the
tube, and its cutting edges may be brought into greater
or less contact with the inner surface, not only for the
purpose of removing the scale, but to the extent, if de-
gired, of removing a shaving of metal from the interior
of the tube. The tool is readily fed lengthwise of the
tube at the desired speed, and the adjustment of the cut-
ting portion of the tool is easily effected.

Railway Appliances.

EXTENSION CAR STEP.—Samuel J. Ev-
ane. Elkborn, West Va. This invention provides an ex-
tension step which raay be convepiently folded, when
not in use. under the uenal platform step of the car. On
the outside of the risers of the fixed step are hangers car-
rying bearings for hubs on brackets carrying the exten-
sion step, a swinging arm engaging a locking bolt to lock
the pivoted =tep in lowered porition. or to fold it urder
the fixed step. either operation being effected by the
movement of a hand lever on the car platform.

NuTt Lock. — Townson Hand. North
Vernon, Ind. This is an inexpensive. easily applied de-
vice by which to securely lock the nute of rail joints
and of bridges. vehicles, etc. The nut is provided with
seats in the form of an annular groove for a locking
plate, and this plate has a crimped or bulged portion
whereby a plate may be lengthened by hammering, and
also providing for the introduction of the hook of an '
anchor plate. In using the improvement on fish plates, |
the locking plate is locked in position by an anchor, |
having a hook engaging the plate and a base portion
spiked to the tie.

Electrical.
Arc Lamp.—John Rae, New York

City."A lamp in which the light will be principally thrown
downward, without casting shadows of the carbon or
lanp frame, has been devised by this inventor, a spark ,
arrester being also provided to prevent the escape of |
sparks and small pieces of hot carbon The lamp frae
has a holder which supports a transparent or translucent |
chimney inclosing the adjacent ende of the carbon rods, |
the chimney top being also supported by the lamp frame
witb an intervening airspace  An ontside flaring shade
and reflector throws the light downward and under tbe
center of the lamp.

STREET VENTILATING FAN.—Vespa-
sian V. Hedges, Coffeyville. Kansas. This invention
con plates motor ¢ revoluble upon posts at the
intersection of streets and alleys, and in electrical com-
munication with a central power house, there being fans
on a shaft driven by the motor, and means for making
and breaking the circuit by the rotation of the casing on
its support. Means are provided near the bottom of each
post for turning the fans in the line of the street 1
the direction in which it ie desired to create the current
of air.

ELECTRIC CONDUIT RAILWAY SYSTEM.
—William L. King, Winston, N. C. According to this
improvement the main current conveying wire is prefer-
ably embedded in a suitable cement packed in the bottom
of a conduit. and above the cement, within the conduit,
are two working conductors arranged in sections of suit-
able length, insulated from one another at the ends, the
top of the conduit having a longitudinal slot for the pass-
age of a spring trolley connection with the motor on a
car. Electro-magnets and armature levers are employed
to direct the current from the main wire to the working
conductors, and the arrangement ig such that the cur-
rent passing through the car motor is under the com-
plete control of tbe motorman.

Mechanical.

LooM HARXNEss.—Joseph Hampson,
Fall River, Mase. In looms for weaving figured goods,
more especially leno muslins, usually woven with sev-
eral harnesses, this inventor has devised an improvement
in the construction of the leashes and the doups, to pre-
vent the frequent breaking of the doups, and the conse-
quent lose of time and material in making repaire. The
improved doup apparatus consists of a series of plates
having middle apertures through which the doups pass.
and having a warp thread ring attached to their looped
ends, leashes securing the plates and the heddle frames,
to one of which the ends of the doups are attached.

CAN SOLDERING MACHINE. — Nelson
Troyer. Astoria, Ore. This machine is especially de-
signed to solder the ende of elliptical or oval gheet etal
caus, the parte, when properly assembled in a hopper,
being automatically fed to anl secured on chucks con-
nected with an endless carrier. The cans are th n con-
veyed to a suitable flux and turned thereon to present
the entire edge to the flux. after which they are raised
and carried to a receptacle with molten solder, in which
they are turned as in the flux. the soldered cans being
finally automatically discharged from the machine. The
chucks are adapted to enter an empty can for the solder-
ing of one end, but in the case of a filled can its outer
surface is clamped to effect the soldering. The machine
i designed to solder tweaty thousand cans in ten hours,

with but two attendants,

PuMPING POWER.—George M. Carter,
John H. Drew and Charles L. Drew, East Prairie, Mo.
This is a machine in which there is a chain of gearing
between the motor and a pump rod operating crank, and
the governor comprises a rotary hollow shaft operated
by the gearing, there being, on the upper end of the
shaft, a frame to which angle levers are pivoted. A shaft
connecting with the angle levers extends through the
hollow shaft, and a brake lever it pivoted at one end to
the machine frame and at the other end to the lower end
of the shaft, a friction wheel on a gear shaft engaging
with the brake lever. A lever pivoted to the machine
frame has at one end an adjustable weight, its other end
having a link connection with the brake lever. The
machine is designed to be operated by a falling weight,
giving considerable power and a regular rate of speed.

Agricultural.

HARVESTER AND BINDER.—Robert P.
Lockhart, Patoka, Ind. This i& a machine to be drawn
or pushed by a traction engine, a number of very wide
swaths being cut as the machine moves across the field,
and the grain, after binding, being deposited in line on
the ground at the side opposite the reapers. The main
frame of the machine supports reapers which succes-
gively increase in lateral projection, and binder tables to
receive the cut grain therefrom, carrier belts receiving
the bundled grain from the tables, and the conveyers of
each machine being graduated in length so that the
sheaves may be delivered in alignment

Prow.—Richard H. Purnell, Rosedale,
Mise Thie invention is for an improvement in plows
which carry a sweep or scraper, and provides for adjust-
ing the sweep, in 2 simple and practical ‘way, to any de-
sired depth. The [plow standard has a curved series of
holes in its rear portion, and a pair of side bars pivoted
at their front ends to the frout lower edge of the stand.
ard have at their rear ends a clampinog bolt passing
through one of the holes of the standard. the sweep or
scraper being rigidly attached to the front ends of the
side bars and adjustable with them. The angle of the
sweep and the altitude of its front edge may be readily
changed without any adjustment of the clevis, harness
or other appliances.

HARVESTER SHOCKER ATTACHMENT.
—Mary R. Huber, Marysville. Kansas. This invention
provides a car or truck adapted to travel at one side of
the harvester, there being on the trnck receptacles to

' receive bundles or sheaves and deliver them in ugright

position on the ground to form a shock, the receptacles
being operated from the harvester platform or a point
near the driver’s seat. The mouths of the barrel-like
receptacles are on the side that faces the elevator or con-
veyer frame, and while a lower receptacle is being filled
another is in an upper horizontal position and contains
a number of sheaves, the sheaves of the latter recepta-
cle. as it is carried downward, being delivered on end to
the ground, where they will stand upright to form a
shock of considerable size.

CoTTON CHOPPER AND CULTIVATOR.—
John Cocke, Greensborough, Ala. A dragging cotton
chopper frame, according to this invention, is made in
triangular form, with cotton chopping hoes or sweeps
along its front edge and in a row at right angles to the
line of draft. an axle with supporting wheels being ar-
ranged along the front edge and above the chopper
frame, while chains adjustably connect the chopper
frame to the running gear and adjust its front edge verti-
cally. A supporting wheel and handles are arranged at
the rear apex of the triangular frame, the machine be-
ing designed to cut away a portion of the cotton plants
in a row, to leave them in hills, and being converted
into a cultivator with but slight changes.

HAND PLANTER. — John F. Ganson,
Lodge Pole, Neb. For depositing young plants in the
ground, thie inventor provides a simple and inexpensive
implement which has a spade point and a shoe with
movement to and from the point, the shoe being con-
nected with the receiver or reservoir in which the plant
to be placed i8 introduced. The shoe has a foot to en-
gage the ground and act as a gage and as a trip for the
shoe, placing the shoe in such position, when the spade
has entered the ground a proper distance, as will admit
of the plant conducted by the receiver entering the
opening prepared to receive it. As many receivers are
employed as there are shoes for each implement. all be-
ing attached at their upper ends to the handle portion of
the planter and pivoted at their lower ends to the spade
stocks.

Miscellaneous,

BicycLE REST.—Lewis Smith, Brook-
lyn, N. Y. To hold the bicycle in abn upright position
when the rider has dismounted and to lock the pedal
cranks to the frame in such manner that the bicycle
cannot be used until the rest has been detached from it,
this inventor provides a device which may be carried in
the pocket or about the person. It s preferably made in
two sections of stout wire, the links of the two sectione
playing one upon the other and being connected by a
clamp, the rest being so made that it can be readily
lengthened or shortened and quickly locked to the frame
of the wheel, a padlock being employed to secure the
keeper over the head.

BicYCLE BEARING.—Edward A. Green,
Battle Creek, Mich. A bearing from which dust is |
thoroughly excluded and dispensing with oil holes has |
been designed by this inventor. A spring-controlled
washer is used in connection with the ordinary bear-
ing, the washer closing the space between the cup and
cone of the bearing. The washer is so placed as to ad-
mit of a lubricating material being introduced directly
into the space in which the balle of the bearing are
placed, and an oil can with slightly curved spout may be
employed to introduce oil directly into the ball chamber
of the bearing by pressing the washer outward or away
from the outer edge of the cup, and introducing the
spout into the space.

ToBOGGAN. — Harry P. Herron, Los
Angeles, Cal. The body of this toboggan may be of
the usual form, and at its ends are downwardly inclined

spring arms in which are improved ball bearings carry-

ing a roller at the front end and one at the rearend. A
steering shaft connects the forward set of arms, whereby
the toboggan may be steered by a hand bar, or this
steering gear may be locked and the toboggan steered by
the foot of the operator from the rear.

TIRE FASTENING.— Angus Mecl. Wil-
liamson, Philadelphia, Pa. This invention provides
means for securing rubber tires to the fellies of vehicle
wheels in such way that the fastening of the tire will
not cut or destroy the rubber. A band secured to the
felly has outwardly projecting side flanges in which the
rubber tire is seated, and a rod passed through the tire is
connected at its opposing ends by a loop bolt whose
ehank is passed through the band and felly and made
fast by 2 nut and washer.

GAS REGULATOR.—Myron J. Awmick,
New York City. To regulate the pressure and flow of
gas through the supply pipes of buildings, this inventor
has devised a regulator in which the valve controlling
the gas supply is capable of seating itself perfectly even
when the regulator is considerably out of plumb. The
valve is a double valve, the main valve having a lateral

are opened outwardly at the inlet for water, the pressure
of which causes the hub to revolve until they come to the
outlet, when they fold inwardly in moving past the abut-
ment betweeun the inlet and the outlet ports. This meter
is designed to be simple, durable and accurate, starting
of itself when the water is being used, registering
exactly the amount of flow, and stopping when the use
| of the water 18 discontinued.

D EM ONSTRATING FINANCIAL PRCB-
LEMS.—Oliver Eligon, Concord, Neb. A device designed to
facilitate an explanation of the meaning of bimetalism,
ratio,silverand gol dmonometalism, etc., hae beendevised
by thisinventor, and consists of a frame in which are
pivoted two plates, representing gold and silver, having
openings over which are located windwheels, with latches
to hold the wheelg in the same plane or at an angle tothe
frame. The free circulation of the wheels of the two
| plates represents the parity of the metals, but when the
i silver plate is brought into the wind the device repre-
\ sents gold monometalism. The vane which controls the
device represents the government controlling money.

TEMPERING AND TOUGHENING MET-

movement upon it stem and adapted to be seated | ALs.- Zachriah T. Clark and Jonathan R. Neill, Port-

against the wall of the inlet opening of the regulator,
while the second valve seats itself against the main
valve to prevent the passage of gas. The regulator has

‘ land, Oregon. This invention is for a liquid compound

in which are lingeed oil, sweet oil, sulphuric acid, blue
vitriol, common salt and unslaked lime, in which a

a mercury scal, but air may be admitted in suitable ' heated metal to be tempered and toughened is immersed

quantities without danger of the mercury leaking,

; for a few seconds, the compound being designed to act

WASTE OIL PURIFIER —Rudolph Metz i without checking or warping the metal, and give a uni-
X ‘R. \

Philadelphia. Pa. This purifier consists of a circular
tank in which are hot water columns so distributed that
the oil will receive i warm and gentle heat throughout
the entire area of the tank, but will in no way he brought
into contact with steam coils or other medium for rup-
plying the heat The tank has a double bottom, the
heating connections of the columne being made below
the upper bottom. In the top of the tank ig a pan and
strainer into which the waste oil is poured, the purified
oil being drawn from one or more faucets at different
heights on the exterior of the tank.

SEwWING MACHINE FAN ATTACHMENT.

—Berthold, E. Meyer, Springfield, Mo. This is a simple
and inexpensive device, not liable to get out of order,

and readily attachable to the flywheel of a machine. The |

invention consists principally of a slotted ring-shaped
frame having apertured bosses. and hook bolts in
the slots of the frame to engage the spokes of the fly-
wheel while fan wings have shanks which engage the
bosses, to which they are secured by set screws, the fan
winge being readily set at any desired ancle.

WHEAT STEAMER.—Nathan C. Black-
burn and Edgar E. Howell, Fairbury, Neb. This is a
steamer of simple and inexpensive construction, in
which the grains of wheat passed througb will be thor-
oughly steamed and heated by the action of steam with-
out wetting the wheat. The steamer has channels or
ducts for the passage of the wheat, steam jets acting in
the channels on the wheat during its passage, and the
channels being enlarged where the steam jets are lo-
cated, so that sufficient room is given for the wheat to be
thoroughly and uniformly surrounded and steamed.

TypPe BINDER. — Joseph Seide, New
York City. This is a simple device designed to save
time and labor, as compared with the usual method of
tying up small jobs with a string. The invention pro
vides for the use of side barsin which are longitndinal
beveled channels, witk an outwardly extended opening
at the ends, while end bare have lugs engaging in the
channels of the side bars, and have projections to engage
the beveled portions. The binder may be locked up with
the job, and it is practically impossible for the type to
become loose or fall out.

UMBRELLA RIB AND STRETCHER. —
Daniel H. Redmond and Chalkley B. Baldwin, Philadel-
phia. Pa. This ie au improvement on a formerly pa-
tented invention of the same inventors, providing for a
recessed rib with interior head and peculiar clip, making
it possible to locate the pivot connecting the stretcher to
the rib within the recess without weakening the rib by
letting the pivot joto it. The present invention simpli-
fiee the construction, reducing the space required for the
insertion of the stretcher, and dispensing with the inte-
rior bead and the necessity of a separate pivot, tie pivot
being formed integral with the clip. The construction
is very simple and strong, and there are no small parts
liable to get lost.

CLOCK STRIKING MECHANISM. —Henry
Hall, Portsmouth, Ohio. This is a device particularly
desigued for use in Masonic lodges, to sound whst is
technically known as ‘“‘low twelve.” It provides for
slowly sounding a gong or cathedral chime. and, when
set in operation from the exterior of the casing, automat-
ically makes the required number of strokes at the pre-
determined intervals apart. The casing iz provided with
sounding boardsand posts arranged to produce an equal-
ization of vibratory action, and the mechanism is sutomat-
ically checked when the desired number of alarms have
been sounded.

CAN OPENER.—John L. Haynes, Pawl-
ing. N. Y. This is a tool to be grasped and operated by
both handg, without having to hold the can with one
hand. it being practically impossible for the tool to slip
from the can during the operation of cutting. Itcom
priges two lever arms pivoted together, while a fulcrum
arm extended from the pivot is adapted to engage the side
of the can, there being a cutter on each lever arm. and
the cutter of one arin overlapping that of the other
arm.

BOTTLE SEALING DEVICE. — Andrew
M. Cowsart. Punta Gorda. Fla. This bottle har a break-
able cup to dit over ite neck. there being keyways in the
cap and neck and an aperture i the capn line with its
keyway through which a non-removable Key 18 inscried
to lock the capagainst removal. the kev being preferably
cemented in place.  When the cap is thus fastened in
place its top must be broken off to reach the cork, so
that the contents of the bottle may not be removed and
replaced by substitutes without detceetion.

RoTARY WATER METER.—James G.

Summers, Charleston, West Va. In this meter a revolv-
ing hub is arranged within an outer casing and carries on

its outer periphery hinged pistons or wing valves which _
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i form temper without trouble or mistake.

TANK HEATER.— Andrew W. John-
" sen. Peter T. Herreid. and Thomas Herreid, Blair, Wis.

{ For heating water, cooking feed, etc.. these inventors

have devised a beater to be get in a tank and effectively
heat the surrounding substances without any appreciable
loss of heat. The casing of the heater has a double top
and in its lower portion i8 a combustion chamber, at one
end of which isa draft channel leading down from the
top, while at the other end is a chimney set in a thimble
in the double top. There is a manhole in the top for the
introduction of the fuel, a cover fitting the manhole at
its lower and upper ends.

MERRY-GO-RoUND.—William X. Simp-
son, Aurora, Il1l. This improvement comhines the mo-

; tion ordinarily obtained in this class of apparatus with a
| see-saw motion, desjgned to obviate the dizzy sensations

caused in many persons by the rotary motion. The ver-
tically rotating shaft with which are connected tbe inner
ende of the car-carrying arms i surrounded by a bed in
which aresegmental cam grooves, and guide bars con-
nected with the arms are adapted to travel in the cam
grooves of the bed.

CoMMODE.—Cora G. Mann, Brooklyn,
N. Y. Thisis a device adapted for attachnTent directly
to a bed and baving a seat which may be adjusted
vertically as desired. its back being placed at an angle to
or parallel with the side board of the bed, and the device
being so arranged that the patient may pass from the bed
to the commode without exposure.

Designs.

HANDLE BAR.—Robert W. Murphy,
New York City. 'This bar extends centrally upward,
then laterally, and then downward and rearward, the
central side portions and the ends both having hand
grips.

ToE CLIP FOR VELOCIPEDES.—David
Basch, New York City. This clip is return-bent and
tapered, presenting a wide opening at the bend, and the
bent members at the sides of tbe opening having di-
agonal corrugations.

FRAME FOR DRILLING MACHINES.—
Foster Milliken, New York City. Two patents have
been granted this inventor for different styles of frames,
one with a cruciform base and the other substantially
rectangular, both moved about on roller supports and
both having bicycle saddle-like seats and handle bars for
the operator.

CoLLAR. — Herman Rosenthal, New
York City. This design is for a collar apparently repa-
rated into two divigions, one formed of plaits in regular
ruching order, while in the other the plaits are longer
and are graduated in length from the center to the ends
of the collar.

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

! NEW BOOKS AND PUBLICATIONS,

PHOTOGRAMS OF THE YEAR 1896. A pic-
torial and literary record of the best
photographic work of the year. Lon-
don (England): Dawbarn & Ward, 6
g‘arring on Avenue. Pp. 112. Price

1.

A very interesting pictorial compilation of the best work
made known in 1896, as exemplified in the several exhi-
bitions in England, the United States, and other coun-
tries. Beeides this. there is an excellent literary review
of the pictures.

The first portion of the book contains a review of the
technical progress in 1896, describing the discovery of
X-ray photography: then follows a review and full
page illustrations of some of the most important pictures
of the year, including the works mostly by English pho
tographers. Another section ig confined to * Pictorial
Photography in the United States, 1896, by Alfred
Stieglitz: still another to * Photography in Canada.” by
Eldgridge Stanton. Also a portion on ** Photographic
Advance in Australia. 1896.” by W F. Ponder. The lat-
ter half of the book containe articles ou ** The Great Ex-
hibitions.”" criticism by Gleeson White, with notes by
a technician, There are fine examples of portraiture,
landscapes, marine views, figure compogition, interiors,
and genre work. The idea of the book is excellent, since
it places before one’s view the latest pictorial progress by
the best workers. We commend it to the attention of all
photographers and others desiring to keep in touch with

pictures of the times. The book is admirably printed;
it is also well edited by the editors of the Photogram.
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shaped on the grindstone, then turned and polished with
pumice stone, putting on the final polish with rotten stone.
Irregularly shaped pieces are filed and ground, then
smoothed with pumice stone and water, and finished
with rotten stone. 'Therotten stone is sometimes mixed
with sulphuric acid full strength, or slightly diluted, to
heighten the polish.

Marine Iron Works. Chicago. Catalogue free.

“ U. 8.” metal polish. Indianapolis. Samples free.

Presses & Dies. #erracute Mach. ('o., Bridgeton, N.J.
Yankee Notions. Waterbury Button Co.. Waterb’y, Ct.

Have your patented machinery made by C. J. Pran-
kard, I'roy, N. Y.

hi

Screw machi milling m: and drill presses.
The Garvin Mach. Co.. Spring & Varick Sts., New York.

Concrete Houses — cheaper than brick, superior to
stone. ** Ransome.” 757 Monadnock Block, Chicago.

The celebrated ** Hornsby-A kroyd ”’ Patent Safety Oil
Engine is built by the De La V'ergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

The best book for electricians and beginners in elec-
tricity 1s ** Experimental Science,” by Geo. M. Hopkins.
By mail,$4. Munn & Co., publishers, 361 Broadway, N. Y.

Wanted.—A yourg man of energy and some business
experience, with a practical knowledge of the macbinist
trade, with a smali sum to invest in a good business.
To such a one with undoubted references a good open-
mg is offered. Address W. A., Box 773, New York.

Machine Wipers of Raw Silk.—At the recent Profile
House meeting of the New England Cotton Manuface
turers’ Association testirnony was given sbowing the
value of silk machinery wipers. as compared with the
usual combustible waste. Many leading railroads have
adopted the sitk wipers and the agents of several large
mills are investigating them. The American Siik
Manufacturing Company of Pbiladelphia, the largest
manufacturers of raw silk machinery wipersin America,
report that the perceutage ot converts to the clean non-
combustible raw silk wipers is largely in excess of that
continuing to clean machinery in tbe old way. These
wipers are wasiable and will not injure the finest parts
of machinery.

% Send tor new and complete catalogue of Scientific
and other Books tor sale by Munn & Co., 361 Broadway,
New York. Free on application.

(7051) L. A. L. asks for the receipt for
making fixatif used on charcoal drawings. A. 1. Two
tablespoonfuls of rice boiled in 1 pint or 144 pint of water;
strain, and pass the drawing quickly through the liquid;
use a large flat dish for the liquid. 2. Prepare water
starch in the manner of the laundress, of such a strength
asto form a jelly when cold, and then apply with a
broad camel hair brush, as in varnishing. The same
may be done with thip cold isinglass water or size, or
rice water ; very thin white shellac varnish applied with
an atomizer answers well as a fixatif.

TO INVENTORS.

Anexperience of nearly HfLy years,ana the preparation
of more than one bundred thousand applications for pa-
tents at home and abroad, enable us to understand tbe
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of tbe patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing ot patents, either at home or
abroad. are invited L0 write to this otfice for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address

NN & CO., oflice SCIENTIFIC AMERICAN, 361 Broad-
way. New YOrk.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

November 24, 1896,
AND EACH BEARING

‘THA'T DATE.

[Seenoteat end of list about copies of these patents.)

Advertisement, shlfter. B. Nichols.
Air brake, H. F. No; {

Alrl})mtke hoae coup ings,'stralner for.
Air compressor, E. H
Alloys, making, E. A, Georges (called C. Street)
Aluminate, maklmz.D A. Peniakoff.

ﬁmmal trap. Lelan ...........

ultﬁ 1evies

HINTS TO CORRESPONDENTS.

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

References to forier articles or answers should

give date of paper and (faae or number of question,

uiries not answered In reasonable time should

repeated : correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to r gly to all either by letter
or in this department. cach must take his turn.

Buyers wisbing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the sawe.

Special Written information on matters of
personal rather than general interest cannot be
expected without remuneration.

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

Boolks referred to promptly supplied on receipt of

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

(7046) P. R. L. writes: 1, I have a small
storage battery. When charged it will light a 4 volt (Fairy)
incandescent lamp for two hours. Please let me know
how 1 could conuect the storage cell to a 110 volt incan-
descent circuit (two lamps in use on the circuit now).
A. Put 1t in circuit with one or two incandescent lamps.
Charge until as 18 evolved. 2. Could I charge the cell
to light the lamp longer, by leaving it in the charging cir-
cuit longer? A. If of good construction, the battery
should run for ten hours; possibly it cannot be made to
run on capacity of your lamp over the two hours. 3.
Let me know what dry solution 18 used in place of sul-
phuric acid and water when battery is to be used ina |
wagon, etc. A. No dry sclution 18 used. Cover it her-
metically.

(7047) A. W. says: In your answers to
Notes and Queries 1n the SCIENTIFIC AMERICAN will you
please give me modus operandi and formula for cleaning
goiled sheepskin that has been tanned white? A. One
washing with warm (not hot) suds will not materially
hurt the skin itgelf. The skin may not seem quite so
soft after the washing, but if the washing is done
quickly, the skin well m.sed in cold water, and dried
with only moderate warmth, being frequently turned and
shaken, the difference will hardly be perceptible.

(7048) G. E. B. asks what the depolar-
1zing compound used 1n most carbon cylinder batteries
consists of. A. A mixture of carbon lumps with
manganese binoxide (black oxide) out of which thedust
has been removed by sifting 18 a good mixture; 4 parts
of manganese to 5 or 6 parte of carbon may be used. In
the agglomerate Leclanche the formula is.

Manganese binoxide.............c.0... 40 parts.
Carbon...... 0000000 0000G00 CO0OEE000 .
Gum laC... ... .ivevviin ceiiiiiinan P I
Potassium bisulphate. . A

(7049) A. C. S. asks: Please mform me
how to prepare a very energetic exciting fluid for small
tumbler battery. What size wire shall I use to con.
nect the cells, and for connecting to a 6 candle lamp?
A. Use water, 100 parts; potassium bichromate, 16 parts;
sulpharic acid (66°), 37 parts. Use only when cold.
Amalgamate the zincs. Use No. 20 or 22 wire.

(7050) H. A. L. savs: Please send me a
copy of your paperthat gives instructions for polishing
sea shells. A, Porcelainous shells are so hard as to re-
qnire the apparatus of a lapidary to cut or polish them,
but they are generally so smooth as to require no rough
grinding. They may be polished by using a felt wheel °
and applying putty powder. Nacreous shells or those of
the pearl variety may be flled and cut without a great
deal of difficulty. Pieces to be turned arefirst roughly !

r, F. A. Jenniong
Annunciator. automatic temperature.

J.UAY

Axiometer, J. N. Mayhew
Barge for transportinnand launching ‘mattresses

for jetty work, W, T. Gaynor .................... 72.001
Bed bottom or cot. J. Wood.. s ,821
Bedstead, Z. 'T. Jones. . 71,768
Bell. bicycle. H. Lucas 1,777
Belt guide, Johnson & Hun! 571,923
Bicycle. F. H. Bolte..... 571,941
Bicycle, J. Rau....... 571,7%
Bicycle, W. W. Shaw.. 571,983
Bicycle'bearing, E. A, Green........ 572.003
Bicycle driving gear, W W.Whitcom 572,038
Bicycle leg, H. Otto--.-. 871979

1cycle saddle, A. E. . 572.062
icycle sweed gear, J. P 8 571,890

Fowler.. 51,
inding post for ele

Huebel. . 571,917
Blackboard. re 572,004
Blind, window. W.E. And 572,045
Blotter, rotary, W. H. Kelly 571.862
Blower. exhauster or pump. rotary, A. W. Kurz.. 571,770
Bobbin holder and thread catcher, 0. J. Mardock

(T@IBBUE) .......eerreesierecannncanne GO0GB00000 eees 11,574
Boiler. See Sectional boiler.

Boiler fire box, steam, J. Smith...........cc....0t .. 512,011
Boiler tube cieaner. steam. J. H, Voorhees .. 512,037
Book handhiug device, H.Pfund ........... . 571,789
Book, manifold cash sales J. H. Murphy. . 672,022
Bottle, Brunner & Shough . 611,
ottle, J. R Lind sey.. X
nrt e, lage. S. O. Trescott.. . 512,019
Bottle, non-refillable, G. W. Johnson 572,012
Bottle, non-: reﬂllable J. F. Nalder. 572,
Bottle stopper, J. srout........

Bottle stoppi‘r. G. Koehler

anhng alley. F. A, P 572.073

Boxb See Cigar box. Knockdown box. Stuffing
Box,.G. E.ClOW.........ccoeeennee 00000000 COBI00G .o ST1147
Brake ' 'See Air brake,

Brake iever, vehicle, C. Doering...................

Bread making machine, Lewls & Pointon.
Brick machine,J Crabtree..
Bridle blind. J . Emmons..
Bung, J. Parbel. ..
Burner. See Gas burner. Oil burner. Sel
ing burner. Vapor burner.
But‘t#nltsettlnz implement, hand, McKenney &

............................................ . 571,954

Button shank and button, E. ’I‘eltschlk 571.996
Cake mulnuu machine, tnple P. D. 571921
Calipers, J. N. Peavey, Jr 571,788
Camera, P. K Stern..... 571,800
Camera, mapazine, L. Du 571.995
Can opener, W. J. Kinnear 571,835
Can spout, detachable, C 571.852
Candlestick,J, W. Wil 571.962
Cane weaving looi, H 11.573
Car coupling, C. Le¢ .. 971,711
Car coupling, F. McTag, art 571,926
Car fender, C. F. Maisc 571,779
Car fender, M. Weisel.. 571,938
i Car, grain, F, f1. Osterhaus. .. 571,841
Car gripping mecbanism, W. Vogt . 571812
Car, metallic, W. Pennock........... 971,884
Cuar sign, rotatable street, J. D. Browne . 971,942
Car sienal, H. thnev .......... . 571.885
Curbon holder, G. R. 57,975

Card cloths. machine for securing stretchlng
bands to, J. Staubli
Carpet cleaning ma.(,nine C. Scharrer..
Curpet stretcher, L. G. Mahle
Carriaze and sled, combined child’ 1. 8. Minniss
Cartridee holder, temporary.’l‘ C. Jobnso
Cash register, W. Murphy
Ceiling and floor plate, A. Jareck
Centeriog machine, L. E. Whiton .
Centrifugal machine, W. P. Abeli.
Centrifugal machine. k. F. Metzge
Chbain, sprocket, . Myers.
Chair. See Foldicg chair.
Coeckrein attachment, A. C. Wllllams
Checkrein fastener, H. M. Herring......
Chimney for light giving burners. A P. Storrs
Chimney. transparent, A. P. Storrs.
Cigar box, P. H. Ertheiler.......
Claarettp ‘roller. A. . Madden.
lamp. See Saw clamp.
Clipoer, bair.J. K. Priest...........................
Clu t)ch for card feedmg machines. C. H. Wood-
Corn product and makung same, M. W. Marsden
Corn sheller and cleaner, combined, J. Lorn-

.......................................... .. 572,084

Corset waist, V. H. Oberly .. 012,025

Coupling. See Car coupling.

Covers of cars or other receptacles, device for,
removing, G. J. Record

Crany and pedal, W. L. Decker.

Cultivator, planter and roller, F. 5

Current regulation and dlstrlbul.lon ystem

ternating, B. G. Lamme
Currycomb, C. E.

Dental instrument, J. T. Barkel
Dental obtunder, H. F. Harvey
Display stand, Weaver & Halle
Door securer and key ring chai
Dough mou ding machine, Lewis & Pointo
Drier. See Paper drier.
Dye black triazo,C. Ris.........ce000 cuennn.
namo, inductor, C. P. Stelnmetz (reissue
ectr c Iirht cord adjuster, G. L. Gulhford
Electruc machme. dynamo., W. F. Marzahn
Electric'switch, M. Moskowitz
Electrcswitch J. T. Norton.........

| 571718
872,021

71,963
572,019

871,794
&

=0

Electrical distribution system, O. B. Shallenber-

ger
Electricity,from

erating, M. Moskowitz
Electromagnetic sentinel, F. B.
Elevator gearing, K. B. Parkburst. .
Engine,
Enginleds, automatic speed limit for, J.
Engiues, operation of gas, M. Blakey
Excavating machine, bicycle path, C L.
Extractor. Sec Spike extractor.
Eyelet, D. C. See

Eyelets, die for applying plastic coverings on. A.
Latham

. 571,849

571,951 -
571739 «

See Dental engine. Steam engine.

571,864 |

R. Rey-
. 571957
. 571.966
Barrett.. 571,915

572,033

V. He 972
Fare reglstermg apparatus. F. W.G. Brubn 571,
Fancet, measuring, A. J. Lassen.......... . 512,01¢
Fence, 1. N. T cker ..................... 571,937

Fence tension device. wire, H. C. Pratt........... 51,
fender. See Car fender.

Miter, asbestus, F. Breyer
filter, rain water, N. H. Lon

rire alarm signal box, G. F Milliken
Firearm. magazine, J. W. Mullins...
Fireplace beater, J. B. ()ru .....
‘ireproof blind, W. R. Kinnear........
Flooring and ceiling lever, A. C. ’I‘ubbs
rluld pressure regulator, . Bader .
Folding chair, :r? ustable, A F. Brig
Poldlng stand, ad justable, E,
fumigating apparatus, T, F. ‘Mos

ing furnace.
Gage. See Printing
Game apparatus, A.
Game apparatus, G. W, Pratt
Game table, G. S. Jeflries .
Gas burner, H. Kuhfahl..
(>as burner, acetylene, H. 3
Gus burners. electric lgnltlng de

Gas reaulator. M. J.
Generator. See Steam gen
@Generator, E. Hayes
Hair on the head, dev e

. G. Pen eld

088
Furnace. See Smelting furnace. Smoke consum-

571,769
572,044

.. 671,762

ALErS. .. ...cecuuene 571,960
Hame hook, F. I, Cherry 671,894
Handle. 3ee Pab band
Harness attachment, C H Stood . 571.808
Harness attachment. vehicle, J, 671,797
Harrow, O. J. Childs......... 571,8%
Harvester, W. J. banktord 1,
Harvester bundle carrier B F Stewart X
Harvester, corn, W. W. Green.......... 71,85
Harvester, corn, F. G. Schuerman 571,846
Hat bolder, E. Leger............... 5 ,T72
Hat pin fastener, L. Braun... .......ceceeuenee o 571,822
Heater. See Fireplace heater.

Heddle for leno weaving, doup, W. H. Redding... 571,7%
Hook. See Hame book.

Horse neck strap, R. F. Newman......... ceetennns o 572,024
Horseshoe, k. J . T. Geissmer...... 572
Hose nozzle, A.J. Revnold .............

Hub dust excluder, vebicle, C.

or station indicator.

Insecr destroyer, R. L. Lyncb.............o..oouenee 571,925
Insulating electrlc conductors, means for, T.
Guilleaume............ coiiiiiiiiiiiiiiiiiiiaieas 571.560
romngtable. folding,J. B, Rylander 71,800
ustifier, automatic, A, W, Storm 5 571809
Knockdgwn box, T.J. B, Bitiot . L BTI0 !
Lacing, invisible, A. Colton. . . 5717149 |
Ladder, orchard, B."M. Close. .. 571,853
Lamp, arc, J. Rae............. 1l 512064 |
Lamp chimney, k. Segassw . BTL.804 |
.amp, electricare, C. Eschwe ceess. 071,946
Lamp, electric arc, G. R Lean.. ...511,974, 511,976
Lamp, electric arc. H. Qumby oo BTLTR
Lamp post cap, A. P. Storrs............... 571,
Lamp globe attachment, electrxc. E. Schr! 571.802
Lamp switch, electrlc.H. R. Quinby 571791
Lantern, foot, F. Lucas.. 571.924
Lantern support, E. D. Seg 571,803
Lathe, bub iurmnn.J C. Ele 571,901
Lawn sprinkler, J. H. b, 572.000
[e covering, Finger & ord 571,918
Lifter. See Pan lifter.
,lquid separatuv centrlfuzal C. J. Lundstrom 71.838
oader, baggage,Conklin & Hughes. ........... 71,828
Loadine or unloading apparatus, F. 572,023
Log turner, D. J Saltsman.. 571.801
Loom, E. Poehnert 571,956
Lonm barness for weaving leno goods, J. Hamp- L T
Loom teukJPle. L. Palnchaud ......... .. 571886
Mail marking machine. J. S. Hansen o 57‘ .085
Macch pouch T. B. Ackers . 571131
pparatus, automatic grain Hunt .. 57 ,922
etnllm slats. machine for making, W R. Kin- " 572,01

Mlll See Seed cleaning mill.

Mining machine holding mechanism, W. H. Slade 572,074
Motion.devnce for converting, Bardshar

Muslcal instrument, H.E. Hibshman. ..

Musical instruments, apparatus for
stringed, A. Heine

Musical instruments, tempo indicator
ernor for, J. H.C

Nail feeding device. Raymond & Fogg.

icl Buswell
Indicator. See Station potential indicator. Street

& Hei-

sounding

and gov-
.. 571146

Nail package, A. Newton... .... 572,061
Nozzle, spray, W. Blnford 71,

Nut lock. J. B. Ward............ 0. 571,871
Oil burner, A. J Blackford (reissue). 11,575
01l purifier, waste R.Metz........cc..oeuenn . 572,020
Oil tank and lp portable. L. W. Hemp. . 871877
Package, G. Pendiéton, Jr 571,928
Packing, piston rod, O. J. Garlock 5'71%'85l

Pan handle, detachable, T. Wright.
Pau lifter, S. P. Rush

Paper drier. Paul & Joslin.
Paper vessel, 1. W. Hollett.
Photograpbic plate holder,

minan;
Piano string bearing, J. Schnorr.........

0. See Safety pin.
Pipe. See Tobacco %
Planter, band corn,
Plants, reduction OIII pit/

ell.

1ram plpe.

can......
Prter’s co (o
Printing machine, W Scott
Printing macbine, H.A. W. Wood.
Printing press feed page, E. L. Megill
Projectile, explosive, C. E. S

ProEeller blades. means for adjusting screw, H.

TIDKMANN. ... ..vviiiiiies ceennnes
Puller. See Spike or bolt puller.
Pump, W. L P

Puinp check and rehei‘ valve, G. H. Reynolds.

Puinp, direct acting, J. B. Crocker

Moniot..

571 1835
512032

571,93
572,091
572,028

511,145
971,929
- 571887

571,751

Pump uovernur, boiler feed, lImmendorf & Kpg-

Pump. rotary. J. M. Allen
Pump, rotary, J. N. Espegren.
Pumps. safety valve tor mercurlal air, C.
Der.. ... - .vireecoennscasssnnns cosian ~u-
Pumping machme, horse
Puuch, caoeeliog, E. H. urdock
Puachiou bag support, H. B. Frazier
Race track sneeding device, wllshlre &
Rail bond, electric, G. H. Scott. ........
Railway, etectrical, R. M. Hunter. .

Rallway rail tie plateand soike, A. P.’Blive
Railways, llx;!;derground electric powersystem for,

Ww. ng
Raigin seeder. A. J. Smith
Pegister. See (’ash register.
Regulator.

regulator.
Rule and lead cutter. W. H. Golding.
Safety pin, F. ng
Sash Em/ance, frlcnon P. Clark
Sash bolder for preventing rattling of

C. H. & C. H. Beer, Jr...
ash weicht, w C. Walda
aw, D. Phillip:
aw clan.p A '1‘ Binkerd.
aw, weather board, 1'.
aw v‘;vhl_elells. reclprocatlng scraper or

Seal, bottle,
Sealer, envelope, J H Fear!
sectional boiler, F. (xrote
eed cleaning m1ll, fi
Seeder. E. K. CI over
elf igniting burner,
eparator. See Liquid separator,
ewlnz machine, C

ewing machine, Wilcox & Larl
ewing machine fan attachment,

Clewmlz machine feed mechanism, C. H.

ower, F. H. M. Davls

Scraper dumﬁmg devlce. earth. S. M. Thayer.

Sewer trap and ﬂns lnz nate. J. T. Titus.

B.
ewing machine feed mechanism, Wiicox & Bo
ton

E. Scrib-

. 37
Massie..

See Fluid pressure regulator. Gas

windows,

band, R

Wilcox. . . 312,039

Sewing machine for finishing buttonhole plecu.

A T
Sewing machine, lock stitch, ‘8. Borto
Sewing machine needle threader, C. H.
Sewing machine pull of device, 8.

© 1896 SCIENTIFIC AMERICAN, INC.

Wilcox... 571,818

Borton. .. .cc.. . 672,048

Sewing machine table, J. C. Cochran.
Shaft, flexible, N. Stow

Shaft, variable speed cou:
Sheller, See Corn sheller.

. 871,869
. 671,819

Sbutter or screen,rolling, O. Bayer......... 5000000 511,888
Signal. See Car signal.

Skiving machine, Chase & Koster. . 572,083
Smelting furnace, H. Huber........ 572,011
Smoke consurning furnace. J. H. Crosby. 671,752
Sounding combs, means for. A. Herrling. 2
Spike extractor, A. 571,816
Spike or bolt puller, A Welsh 571.815
Spuol bolder, A. M. Yeakel.. 572,043
Spring, R. Janne; 71,97

y
Sprinkler. See Lawn sprinkler.

; Stacker, «rain bundle. H. F. Spauldlng
. Stacker, pneumatic, W. W. Dingee
Stamping out cartons, etc., device for, A. Fried- 1999
................................................ !
tand See Display stand. Folding stand.
Starching machine, . Rex: 571,798
Station potential indicator, R D. Mershon. 71,839
tays, apparatus for pressing and drying szar-
went, J.S. Crotty . 571,992
team engine, G. A. Barnard.. . . 571,140
| Steam encine, M. C. Bullock.. . 571.892
| Steam generator. H. R. Scott,... 571,848
3teering mecbhanism, J. . b

tep, extension, 8. J. Evan

Stopper. See Bottle stopper.
Storage receptacle. B. Schofleld..
tove, L. mp
Stove and heater

tovepipe, C. A. Smi
trap. See Horse neck

Street or station lndicator. electrlc. H. Alwles . 571,738
treet sweeper, F. B ...... Oohoaohn %’?.891
tufing box. L. C. S l«ri ck.. . ,169
tufing box for propeller shafts,J. J. 571,141
uint and product resulting therefrom. treating.

H. T. Vulte 671,810
Swimming devlce D. B. Haven.. ,868
Switch. See Electric switch. amp
'Table. See Game table. Ironing table.

Tank. See Oil tank.

Target. flying, B. F. S8aylor. 571,958

Telegrapb, L. W Hildburg 571,948
elephone, C. E. Scribner. 571,901

Telephone exchange system, 671,910

Telephone exchanges, apparatus for m

switcbboards for, C. E. Scribne . 671.906
Tellurian, R. Mowery.. 571,785
Thrashing machme recleaner, 512,086
Tire fastening, A. M. Williamso 871,872
Tire, pneumatic, H. Faulkner. ... 511,47
Tires, manufacturing pneumatic, F W. Wood.... 571.820
Tobacco cuttin dev ce. plug, A. E. Lycan. 5
Tobacco kPipe. ...................

'l‘ool ho er. adjustlnz. H. S. Hanstin

.. 571,754

Traok sandlng apparatus, automatic valve tor.M
E. Boulter............cccoocveennne ... 572,087
1ain pipe, J. M. Doran.............. . b71,75%
‘ransferrmgapparatus. F. H. Richards g; ,070

[‘ra}) See Animal trap. Sewer trap.
ey

[roll

1]

] 8.. 5
:‘ransformer regulation, rotary, R. D. Mershon...

[ 'ﬂ finder, Donahue & Hausm n

| 5

l rousers presser and stretcher, R. B, Colley. . 5711991
Truck, car, J. C. Barber .. 571914

\ Pruck, car, J. A. Brill 571,

824
Truck, electric motor railway, J. A. & G. M. Brill 671,82%
Truck frame for railway cars, pressed steel, C. T.

| Truss, T
| Turbine, steam. H.'A. Aouse
Type dlstributer. A. Dow..... ..
| Typewriter cabinet, W. Horrocks..
| Typewriting machine, W. C. Farnum
 Gmbrella or parasol, (, S. Stokes .....

. Valve, regulating, R. M ,833
! Valve, steam enmne,EM Bullock 571,893
' Valve, straiehtway, Luaken.. 571,880
Vanlllln. obtaining, (", Bergmann, 571,917
| e gor burner, H. A. House....... 571,60
‘ 1cle, C. A. Hennicke...... 571,859
Vehicle. motor, J. F. Duryea.. 572,051
Vehicle running gear, ). Gravel 571.856
Vehicle running gear. A. A. l:lol 5 .. 671,764
. Veuding device, G. O. Rans 512,029
Veneers, composltion of matter £
i ing artificial, C. Koster, 512,016
i Vessel closure, koA, Wals 571814
. Volatlllzer. J. H. Valentine.. 571,80
; Washinz machine, W. 8. Fo 57 ,7%
| Was hing machine, J. C. Wilson. 5708
Weighing machine, F. H Ric5l%2a.r 0'11' a0, 521‘ :%
Weighing machine, automatic R 1205
Well system. driven, B. F. Smith.............. 572,
w hegl with electrical motor hub for vehiclea, C.
eryc.

Window fastener, C M Fow ler
Wire stretcher and d

AX, broad, J. Barbo
ath. bidet and foot "5, F| Pendergast 331
dycle brace or fork. C. L. Travis...... 26,342
! Bicycle crank axle hanger, I. . Len ,341
' Bicycle pedal tread piece, A.Sidwel ,337
| icvele saddle, F. Mesingler 26,344
Bicycle toe cllp. H. 26,336
| Box, G Mli er 26.315
" Box body, 26,316
Box or holder for blocks, etc. 26.318
(.arrmue body, H. C. Sears 5,347
Collar, H. Rusentbal. 313
Curling iron beater, M. ,328
Currycomb and card 0. B. Read. B, 3¢
Display jar, K. Latta 26,321
Display stand, W. M. Mitcbell 26,322
Eeg tester, duplex, P. M. Earl . 26,329
| Felly or whbeel rim, J. L. Dann.. 26,345
| Handle bar, L G. Billings....... 26,389
Handie bar, R. W. Murphy.. 26,34)
Dodiaror I M. Locke il 26323
Painter’s cabinet, A. N. Prin 26,332
Paper holder or slmilar artrcle. L. Arkin 26,320
Pen rack, F. Wood ................ 26,319
Pipe fer rule. - L. Kanfmann 26,324
Puzzle, T. W. Kloman.......... 31
| Sad iron hnlder. M L Newell.
Stove, gas, A. H. Wolff............ ........ 321
Thbmning tool for cnton. ete., J. M. Sanders. 26,333
Tire, elastic,J. L. Dann -............. ...... . 26,338
| Toy sand mill frame. M B. Scharles. 26,325
Toy stove, C. A. Balley........... 5000000 26,326
TRADE MARKS.
| Baking powder, H. A. Kespoul&Company
Beer. lager, Chicago Brewing Lompany

Cards, Sunday school, International A
g Company...... ...o... .....uee.
Clinical and office instruments an
anche. 20,214,
Chnical instruments and agparatus. H, Sanche. .
Clock cases, wooden, Seth 'Thomas Clock Com-

panv.......... . 29,218
Cough sirup, E. T. ‘& C.D. Higging.................. 29,191
Electrica! appliances, certain desmnated Hart & -

Hegeman Manufacturing Comp L) Aaan00aanate 29.217

Gloves and mittens, workingmen’s, F. H. Hunicke 29,190
Groceries, certain named articles deslgnated w,

Edwards & COmMPANY.....uovtienneiiiiiineanan. ,201
Medicinal preparatlons containing iron or man-

ganese, R. Fabery.............cocevunenes 194
Pepsin wafers, J Shat .......... ,195
Pickles, Skilton, Foote & Compan 2098
Remedies, fever and ague, F. C. Howe.. 29,193
Remed for rbeumatism and kmdred dlseases, F. )T

S. Mason
Rubber. gutta percha, and other vuicanizable
gums, India, G. A. Alden & Company. 29206to 29,213
Sauces, W. H. Courtenay................ . 29197
Starch, laundry, 1'. Kingsford & Son 29,202
Stoves’ and ranges, Plymouth Stove Foundry Com- 29919

pan;
Suet or fat refined beef, Hugon & Compal n{
Talc or aealite, powdered International Pulp

COMPANYT.. .. .eietiiiiariiiieeeseennneeeeiaaians 29 A5
Tea, Formosa. Wolfe, McMillan & Company... .. 29,199
Toilet preparations manufactured from wool fat,

B. Jaffe & Darmstaedter... ..... teeteiitansnsanen 29,04

A printed conv ot the specification and arawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
10 cents. [n ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadwayv, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian patenrs may now ce obtained by tnein-
ventors for any of the invzntions named in the fure-
going list, provided they aresimple. at a cost of $40 each.
f complicated the cost will be a iittle more. Kor full
wpstructions address Munn & ¢o. 361 Broadway, New
fork. Other foreign patents may also be obtained.
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“Wovertisements.

ORDINARY RATES.

Inside Page, each insertion«-73 cents a line
Back Page, each insertion----%1.00 a line

§# For some classes of Advertisements, Special and
Hiigher 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 agate type. Engravings may bead adver-

Ecientifis

Aumerican,
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THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
ger, File, Knife and Chisel Han-
dles, Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other
irregular work.

l?‘ Send for Ci/rcular A.

DROP FORGINGS

JAY WYMAN:GORDON
(T WORGLSTER S

tisements at nt%le same rate per agate lin

ment, as the letter press. Adverl:lsementx;y must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Footpower
Y Screw...

" ...cutting
Lathes Automatic
Cross feed
9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

B |} 3 Seneca Falls Mfg. Company,
> 695 Water St.,Seneca Falls,N.Y

AMERICAN PATENTS. — AN INTER-
esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
have been tiled from the beginnine down to December
8l. 18%4. Contained in SCIENTIFIC AMERICAN BrP-
PLEMENT. No. 1002. Price 10 cents. To be had ut
this office and from all newsdeulers

POWER & FOOT
L ATHE S.I\istieiorgunia 1ot

SEBASTIAN LATHE CO. 120 CULVERTST. CINCINNAT 1. O.
STEAM STAMP

GRus and ou will save dollars

in first cost, in lnst.a.ll ng and operutlng

Investigation means Accumulatio

SHAPERS,PLANERS DRILLS,

your ores wm: our perfected

Possibly Sa Ivatlon,
for prospector or mining capitalist.

All about it from
{ CATES IRON WORKS, CHICACO.

For All S8haft Sizes.

HUB
Ball Bearings

/ For High Speeds. No Heat-
ing. No Wear.
Power, Oil, T Us
by Best Machine Builders.
THE BALL BEARING CO.,

12 Watson St.,Boston, Mass.

Patented.
B~ Write for prices.

BARNES’

UPRIGHT DRILLS

Complete line, r from Light Fric-
tion Disk Drill to 4. ack Geared Self-
Feed. §& Send for Ne'w Catalogue.

W. F. & JOHN BARNES CO.
1999 Ruby Street, ROCKFORD, ILL.

Direct Coupled Engines and

ynamos for
MARINE and LOCAL
LIGHT PLANTS

im Equipment complete and un-
A surpassed FElectric Motors
u{namos Bipolar and
tipolar. 1§ to 100 h. p.
For particulars, address

BELKNAP MOTOR CO.

HOME OFFICE,
A.

555 Portland, Me.. U. S
Branch Offices: 19 Pearl St Boston. ThamesBldg N.Y

LATHES

uand General Line of Ma-
chine Shop Tools.

Hill, Clarke & Co.

160 Oliver St., Boston. .
16 S. Canal St., Chicago

PATENT

TROLLEY TRACK

= Parlor, Barn and
Fire Door Hangers

All Styles.
Latest Improvements.
] 8" Send for Book.
Coburn Trolley Track Mfg. Co.
Holyoke, Mass.

Drop Forgmg Plants

for BICYCLE work.

Will quote on complete Plants, Dies, and
Tools. §F Send for catalogue D. F.

The Billings & Spencer Co.

HARTFORD CONN U. S. A.

Bolt Threading, Bolt Head-
ing, and Nut Tapping

MACHINERY.

Weare the leading manufac-
turers in our line.

[c o Smd for com; d)lete Catawgue

COB| R

ACME MACHINERY CO.
Cleveland, Ohio, U. S. A,

ELECTRO MOTOR. SIMPLE. HOW TO
make. By @. M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sutticlent power to operate a foot
lathe or any machine requiring not over one man power.
with 11 ngurea Contalned In SCIKNTIPIC AMERICAN
BUPPLKMENT. 641. Price 10 cents. To be bad at
this ottice and from all cewsdealers.

&
EAR

HYPNOTISM

EXPERIMENTAL WORK
QATA LOGUES
A Y

UNION MODELWORKS CHICAGO

Sixty ways, $6; m etbod ﬂ.
90 page bock, 10c, Socult,
pﬁ. Muonlc Temple, Chlu(o

NEW IMPROVED

TAPPING MACHINE
25,000 holes tapped per day.
Description mailed.
Machinery and Tools.
Brass Machine Screws,
HARVEY HUBBELL,
876 State Street, =,
Bridgeport,
Conn.

THE FISHER
Patent Steam Pump Governors

For Steam Pumps Worklng under Pressure

FISHER PATENT GRAVITY GOVERNORS

For Steam Pumps fllling elevated open tanks,
are the most. sitive and durable devices
e for the 8urpose
lllLlDl CING ALV
& Send for circulars and testlmonlals.
F1m R GOVERNOR CO..
201 8.1st Avenue. Msrshs\ltown, Iewa

THE MODERN ICE YACHT.— BY

Geo. W. Polk. A new and vulunble paper, containing
full, practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the Jatest, most approved forms. lllustrated with en-
gravings drawn to scale. showing the form. position,
and arrangement of all the parts. Contamed in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
cents. 'l'o be bad at this office and of all newsdealers.

A

What Do You Want

in the way of mechanical tools? What
would you like to know about them? Al
information in the ¢ BOOK OF TOOLS."”

A BOOK OF TOOLS is the most

complete catalogue ever issued.

550 pages and over 2,
illustra~
tions.
Prices
are give
en.

A co]
of thlspy
- book
sent,

postpaid
to any address on receipt of 25 cents in stamps.

CHAS. A. STRELINGER & CO.
Address Box 1), Adv. Dept. DETROIT, MICH.

EDGCE TOOLS-o~

are often nearly ruined bi using a grind- A
stone not adapted to the work. Our S5
quarries produce a large variety of grits
suitaole or m-indmg any tool.
¥ May we you our Ca
which give mm some information?
GRAFTON STONE COMPANY,
No. 80 River Street, (‘rnfton. Ohio.

NM""M"

mmme2

MESSRS. M
with the publi

ments, and to a
for Ilnvent.or

tainin fnﬂ
cure them;
Designs, Patents, pgesls.
Assignments, Rejecte
Patents, etc.

Patents in all
MUNN & CO., Sou

BRANCH OFVFICES. — No. 622 a

AMERICAN, continue to examine improve-

n this line of business they have had nearly Fifty
gmrs' experience, and now bhave unequaled facilit
he preparation "of Patent Drawings. Specifications, and
tbe prosecution of Appiications for Patents in the
Unlted States, Canada, and Foreign Countries.
Munn & Co. also attend Lo the
Syright,s for Books. Labels,
Reports on Infringements of Patents. All
lntrusted to them is done with special care and prompt-
ness, ON very reasonable terms.
hlet sent free of charge on application, con-
information about Patents and to
directions concerning Labels, Copyrights,

Cases,
We also send, free of charge. a Synopais of Koreign
Patent Laws, showing the cost and metg N
the principal countries of the world.
361 Bnonownv. NEw YORK.

Building, near 7th Street. WASBHGTON, D.C.

1!

ENTS!

UNN & CO., in connection
cation of the SCIENTIFIC

ct as Solicitors of Patents
for

Messrs.
reparation of Caveats,
eissues, Assignments,
usiness

ro-
Reissues, Infringemen

Hints on the sale o
od of securing

ciTors oF PaTenTs,

d 624 F Street. Pacitic
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SCIENTIFIC AMERICAN SUPPLE-
M ENYI. Any desired back number of the SCIENTL¥IC
AMERICAN SUPPLEMENT cap be bad au this office for
10 cenis. Also to be had of newsdealers ir all parts of
the country.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL C0.)

Send for Catalogue. 100 Broadway, New York.

Ei7 e AN

JCSEVL JORKS
CHICAGO MoDE

79 £.MADISON ST

AUTOMOBILE CARRIAGES: THE

Paris-Bordeaux-Paris Race of.—Brief account of the
performance of the vehicles that obtained the prizes in
the competition instituted by the Petit Journal. With
9 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.30'23. Price 10 cents. 1'0 be bad at
this office and from all newsdeulers.

Little Giant Double Gri;
Drill Chucks, Little Gian
Drill Cbucks
Improved
Oneida Drill

If you want tho best CHUCKS, buy Westcott's

n
- athe Chucks, Geared
Combination puawue Chucks, Plsin Umversal Lathe
Chucks, Independent Lathe Chucks. Made {
Westcott Chuck (u.. Oneidn. N, \., Jo m. AL
Ask_for catalogue in English, French, Spanish or German.
IRST PRIZE AT bOLlIMBIAN E‘,xPOSI’rmN 1598,

ACETYLENE APPARATUS—ACETY-
lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with full illustrations, the most
recent, simple, or home made and commercial apparatus
for generating acetvlene on the lurge and small scale.
I'be gas a8 made for and used by the microscopist and
student; itsuse in themagic lantern. T'he new French
table lamp making its own acetylene.
SCIENTIFIC AMERICAN SUPPLEMENT,
Pricel0cents. Tobehad at office.

MEWER. ,-c f
"BRILL.

An indispensable Labor Saver.

‘Will feed, fine or coarse, at any
angle, without pressure or loss of
power. Warranted.

For particulars, prices, etc.,
MEWER TOOL CO.,
16 Elm 8t., Portland, Me., U. 8. A.

Contained_ in
No. 1057.

DUCATIONAL CHART of 1x2s1. »
LOCOMOTIVE **999,”

lnslde and outside,
parts numbered
and named. Price,
Locomot:

25 cents ; worth a frame,
ive E‘nq{neerma. 258 Broadway.

> \" PORTABI.E ELECTRIC PROPELLER

FUL ON WATER THANBIC Y
or%. EQUIR smsmuo";xsrmef}f

NYOKEC

K“‘U—Ev.s

SK
E'(‘(y(ﬁm. SiMPLY ‘P‘:‘“E

TToN.

No DawgeR
PossiBLE.

NEvv YoRK.

© 1896 SCIENTIFIC AMERICAN, INC.

«oCIVIL., g~ T0 GIVIL ENGINEERS
ENGINEERING }:':m:: Survey—or's Draught:
In al} Branches; Me- F " men. Steam Engi-
chanics; Architecture; neers: Electrical

Electricity; Mining;
Plumbing; Mechani-
cal and Architectural
Drawing ; Steam
Engineering (Stat'y.,
Loco. and Marine).
The International
CorrespondenceSchools

‘Workers, Machinists,
Carpenters Plumbers,
Steam Fitters, Miners.
here.
. State

_
NAZARETH INDUSTRIAI. SCHOOLl..
Bl'onxv lle
UNDER THE RGE OF THE SISTERS OF

8T. JOSEPH OF NAZARETH_ (EPISCOPAL).
Industrial training for girls of good character to ren-
der them self-supporting.
Terms $150 a year. No vacations.

STABLISHED 1850.

THE DEFIANCE MACHINE WORKS
Bery ot DEFIANCE,OHIO,US.A.
MANUFACTURERS OF SPECIAL
WO0O0D WORKING MACHINERY

FOR HUB,SPOKE, WHEEL ,BEND-

HANDLE& BARR[L—HOOP FACTORIES
LARGEST LINE IN THE WORLD
! Sand Belt Machine EJY(KY7e{[i[]] GUARANTEED.

WIRE WIRE

Automatic wlre formin, imschlne department is in
charge of R. C. Manvill

Machinery for making sheet metnl goods.

THE WATERBURY TMACHINE CO.,
P. 0. Box 1025,
WATERBURY, CONN., U.S. A.

Print Your, Own Circulars

ers. etc or let your
boy combine business
with amusement and
grlnt them for you.
plendid educator for
youth and great aid to
business men. A full
ine of hand and seif-

Machinery for making
any articles from

inking printing presses
type and all Y ting
supplies. Write vt‘)rr
Dorman Co., 121 E. Fa-
yette St., Bn'ltnmore.

Make money print-
ngtor others. Our
$18 Press prints a

Y| et
settingeasy, printe

™ OWN rules. Send stamp
for catalogue, press-

3 Cards, circu-|es and supplies, to

> lars, with $6 | the factory,

Press and save KELSEY & CO.
money. Meriden, Conn.

THE SUBMERGED PIPE LINE ACROSS

the Willumette River at Portland, Oregon.—By F. and
A. 8. Riffle. Description ot a line of 28-inch cast iron
submerxed pipes formmiz ortion of the main line con-
structed during 1893 and 1894, to supply the city of Port-
land with pure water from Bull Run, & mountain stream
thirry miles distant. With 18 illustrations. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1019
and 1020. Price 10 cents each. To be bad at this
officeand from all newsdealers.

snmpes ezt
(Wa,
Tack.” Car made

made
lgollshed brass.

A
ect working model

&?elghtﬁpoun 8. Will
run nine miles on _one
quart solution. Sent
= on reoelpt, of Erice.
LISLE

F[NCH Clnclnnati 0.

AN EXCELLENT HOLIDAY GIFT

For OLD or YOUNCGC.

Experimental Science

By GEO. M. HOPKINS.

17th Edition, Revised and Enlarged,

YA Iz. I'
| I"“ ELECTRIC RAIL

R

G

"
|
I.

840 pages, 782 fine cuts, substantially and
beautifully bound. Price in cloth, by mail,
$®4. Half morocco, 5.

This splendid work is up to the times.
It gives young and old something worthy of
thought. It has influenced thousands of
men in the choice of a career. It will give
anyone, young or old. information that will
enable him to comprehend the great im-
provements of the day. It furnishes sug-
gestions for hours of instructive recreation.

Send for illustrated circular and
plete table of ts. . . .

MUNN & CO., Publishers,
Office of the . . .
SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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<JUST PUBLISHED

NEW CATECHISM OF ELECTRICITY

Contents strictly ** up to date’ and written in the plain-
est possible manner 541 d)&ges.294lllustratlons pocket
book form $2.00. talogue of Mechanical and
Electrical Books sent free. FPHILADELPHIA
BOOK CO., 19 S. 9th St., Philadelphia, Pa

Durable—Easily Applied.
; This roofing is manufactured
i from natural Trinidad aspbalt

materials, and will not dry up
and become brittle under ex-
‘posure to the weather as coal-

tarrootingsdo. ¥ Jor
freesampleofroof 12 mars old
@S with circular and price list to

HEMIC AI‘

AN INVIGORATING BATH

is the best preservative of health, and the
best bath of all for this purpcse is the
IMPROVED HOME TURKO - RUSSIAN
FOLDING BATH CABINET.
Portable—can be used in any room.
Dry steam, vapor oxygen. medicated
and perfumed baths. Sure cure for
rbeumatism and colds. Insures a
ciear complexion. Prevents obesity.
¥~ Send for descriptive circular.
MAYOR LANE « CO., l2l White Street. New York City.

“FOUR-TRACK SERIES,”
ETCHINGS.

Eight beautiful etchings, representing scenery along
the line of the New York Central, printed from steel
plates on plate paper,24x32 inches, are offered for sale
at the office of George H. Daniels, General Passenger
Agent, Grand Central Station, New York, at 50 cents
each. Art lovers will appreciate this opportunity to
secure at nominal cost pictures of high artistic merit,
devoid of any objectionable advertising feature and
suitable to hang on the wall of any room.

ONLY PRACTICAL MAGAZINE CAMERA.
SUNART’S

“VENI, VIDI VICI,”

SUNART MAGAZINE,
SUNART FOLDINGS

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

ROCHESTER, N. Y.
ICE-BOATS-THEIR CONSTRUCTION

and Management. With working drawings, details, and
directions 1n full. Four engravings, showing mode of
construction. Views of thetwo fastest ice-sailing bouts
used on the Hudson river in winter. By H. A. Horsfail,

M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

SUNART PHOTO CO.

They have n tone that’s
all theirown . . . . .

THE NEW
DEPARTUR
BELLS over.

dlﬂerent styles
postal fol

are the stand-
ard of excel-
lence the
worlad
Made in 16

210 North Mai
Bristol, Conn., U.S. A

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

J0S. DIXON CRUCIBLE CO.. JERSEY CITY, N. J.

A DESIRABLE HOLIDAY GIFT!

Draper’s Recording Thermometer

Gives a correct and contlnuous record
0 ink on a weekly chart. Itisof es-
{)ecml value in Obeervatories, Dwell-
ngs, Hospitals, Clubs, Schools, Green-
houses, and in manufacturing lndus-
tries where tem?eraturels an im
tant factor. Vrite for particu

THE DRAPER MFG. CO.
152 Front Street, New York.
And other Recording Instruments.

Che Scientific American
PUBLICATIONS FOR (8917.

The prices of the different publicationsinthe United
States, Canada, and Mexico are as follows :

RATES BY MAIL.
Scientific American (weekly), one year, - -
Scientific American Supplement (weekly), one year.

Export Edition of the Scientific American (month-
1y) in Spanish and English, -

Building Edition of the Sclentlﬂc Amerlcan
(monthly). -
COMBINED RATES
in the United States, Canada, and Mexico.

Scientific American and Supplement, - = - 70
Scientific American and Building Edition, -

5.00
Scientific American, the Supplement. and Bulldlng
Edition, - - = 9.00

$3.00
5.00

3.00
250

TerRMS To FOREIGN COUNTRIES.

The yearly subscrl‘ltlon prices of Scientific American
publications to foreign countries are as follows:

U. 8. English

Money Money.

£s.d

Scientific American (weekly), - - - $.00 016 5

Scientific American Supplement (weekly) 6.00 1 4 8
Building Edition of the Sclentiﬂc Amer-

ican (monthly), - 300 012 4
Export Edition of the Sclentlﬂc Amer-
ican (montbly) in Spanish and Eng-

lish, - - - - -« -« - - 300 012 4

ComBINED RATES TO FOREIGN COUNTRIES.

Scientific American and Supplement, - 850 11411
Scientific Amerlc n and Bulldlng Edl-

tion. - 650 16

Scientiti American S ific Am

rlca.n
Supplement, and Building Edition, - 11.00
8F~ Proportionate Rates for Six Months.

The above rates include postage, which we pay. Re-
mit by postal or express money order,or draft to orderof

MUNN & CO., 361 Broadway, New York.
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THE HATTMOND TYPEWRITER CO.,

2 hammond

ALIGNMEN'I'-Perfect and permanent

IM-RESSION—-Invariably uniform.

'O UCH—Soft, light and elastic.

SPEED—206 words a minute.

DURA BILITY —Thke fewest parts sne best made

VARIETY -12 languages, 37 styles of type, paper or
cards of any widtn or size on one machize.

PORTABILI'T'Y —Weighs oy nineteen pounds
complete, with traveling case.

401 East 62d Street, NEW YORK

The First and Only Successful
Low Priced Typewriter is the

AMERICAN 38

TYPEWRITER

A standard made machine, built for actus] business.
For four years without a competitor. We are making
and selling two thousand per month, which shows
the popularity our machine has attained.

§¥~ For catalogue and sample of work, address

AMERICAN TYPEWRITER CO.
267 BrRoADWAY, NEW YORK.

Wlll YOII START A LAUNDRY?

(1
““The Columbia
Modern Laundry
e Machinery
I8 the Cheapest and Rest.
§¥ Send for Oataloque S.A.
Wilson Laundry Mach’y Co.
COLUMBIA, PA

CROOKES TUBES AND ROENTGEN’S

Photography.—T he new photography as performed bly
the use ot Crookes tubes as a source of excitation.

about ronkes tubes SCIEN TIFIC AMERICAN SUPPLE-
MENT, Nos. 189, 238. 3. 244, 79°2. 7935,
905.950. 10-‘50 1054, 105. « 1056, 1|l51, also
SCIENTIFIC AMERICAN, Nos. 7. 8, 10 and 14, vol. 74.
T'hese profusely illustrated inmvmwwxls contain a
most exhaustive series of articles on Crookes tubesand
the expenmemsgerformed with them. Among them will
be found Prof. Crookes’ early lectures, detailing very
fully the experiments which so excited the world, and
which _are now again exciting attention in connection
with Roentgzen’s photography. Price 10 cents each
T'o be had at this office and trom all newsdealers.

FOR ROOFS,
» STRUCTURES, SMOKE-
7-°STACKS AND ALL EXPOSED
s IRON WORK. - - SAMPLE FREE.
\-0TTO GOETZE,"SOLE AGENT,"
114 BROAD STREET, NEW YORK. (oML

%ht. and fine mwmnery to order; models and elec-
work specialty. K. 0. CHASE, NEWARK, N. 2.

MACHINES, Corliss Engines, Brew m-s,
and Bottlers’ Machinery, THE VILTER
MFG. Co., 899 Clinton Street, Milwaukee, Wis.
Thoroughly taught by re-
Shorthand by Mail porters. Catalogue and first
lesson Free. Potts Shorthand College, Williamsport, Pa.
RELIABLE MAN TO HANDLE AGENTS FOR
telephone tablet and specialties. Pays $5,000 a year.
loclose stamp. Victory Mfg. Company, Cleveland O.
'0 GENTS will %:ve yourself and friends sev-
eral hours’ puzzli entertainment.

SPHINX PUZZLE, Box 54, oodbury, N. J.

WA NTED—Correspoudence with manufacturers of
electric licht plants, ice machines and water works to
supply our town.

Adr. W. B. Yeary, Farmersville, Tex.

ELI $_EXPERIMENT AL WORK. GMALL MACH MEXY |
STENGIL WORKS 100 _NASSAU 8T N.Y.

YPEWRITER

Rold. llentecl, Exchanged. All makes.

CUT PRICES. Send for catalogue. 'I‘he

Standard Typewriter Exchange, Hawthorn
nut St., Phl]a

& Sheble. Props., 604-606 Ches!

SPECIAL NOTICE

SUCAR REFINER.

Arbuckle Brothers are desirous of securing the services
of a practical and tbhoroughly experienced Sugar Refin-
ing Superintendent. All communications confidential.

gdrese in writing, givine tull particulars of experience

Sugar Superintendent, P. 0. Box 780, New York City

. Circulars & advice free.

Experimental & Model Work

Gardam & Son, 9 John St.,N.Y.

We offer cash for simple ideas, patented
ornot. Send 10 cents to cover postage

. V.

$5000

and expense, and we will send plan and partlculars
C(l.. Syracuse. N

H. H FRANKLIN MFG.

ALCO VAPOR LAUNCH

Engine and Helm Controlled from Bow
Latest improved and only 12to1 Motor
now ready tor the market. ' 18 to 40 ft.
Launcbes. 2. 3. 5 atd 7 horse power.

Bl

No licensed Engrmeer or Pilot required. Sgeed and Safety
Guaranteed. ‘0 Dangerous Naphtha or Gasoline used.
Marine Vapor Engine Co.. Jersey City, N. J.

. COPY LETTERS

fifteen a minute, all legible, use my im-
proved automntlc copying machine.
end for illustrated circular.

J(ml\ H. ANDERSON,
® 910 Monadnock, CHICAGO.

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. I.

80000000000“00“000““0«

2 Seat OF Do dodee-tace iy bl

0 SENSE” free to any address. 4
$ Saddle? cutora mic.co. mvio.

the facts. Ourbook‘SADDLE ¢
OOOOOOOOOOOWM
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8u USE GRINDSTONES?

If 8o, we can suppiy you. Ali sizes
cmounted and unmounted. always
kept in stock. Remember, we make a
KErSTONE NO.I speciaityof selectingstones forall spe-

cial purposes. §F Ask for catalogue.

na The CLEVELAND STONE O,
== 2d Floor. Wilshire, Cleveland. 0.

i

(Uatchmaking a Crade Tor Young HMien and {Uomen

Parsons’ Tnstitute Tor Watchmakers, Engravers and Opticians in New Quarters.

&% Send for 1897 Catalogue.

111 BRADLEY AVE.,

PEORIA, ILLINOIS

THE WOODEN HEN

This ingenious littlehot water incubator enables poultry
ralsing to be done on a small scale. Its capacity is 28 eges

To anyone mentioning this gaper afnlldescription of the
Wooden Hen, together with large illustrated catalogue
describing the MODEL EXCEL®IOK INCUBA-
TOIR, wiilbesent free by the manufacturer,

GEO. H. STAHL, QUINCY, ILL.
VELOCITY OF ICE BOATS. A COL-

lection of interesting letters to the editor of the SCIEN-
TIFIC AMEKRICAN on the question of the speed of ice
boats, demorstrating how and why it is that these cratt
sail faster than the wind which propels them. 1llustrated
with 10 explanatory diagrams. (m)mmed in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 214. Price 10 cents.
To be bad at this oftice and from all newsdealers.

=eVER

COLLARS AND CUFFS.
MADE OF FINE CLOTH IN ALL POPULAR STYLES,
qualinFitand Weartofinest line

Not to be laundered ; when soiled reverse, then discard.

LUXURIOUS and ECONOMICAL. 8

Sold at allleading Gents’ Furmshm%storeu, but if not found
send twenty-five centsfora box ot ten Collars
or five pairs of Cuffs, naming the mze and style.
GF~ Sample Collar and pair of Cuffs sent Jor @ TS.
REVERSIBLE COLLAR CO. 69 Milk St., Boston. Mass.

BRASS BAND

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

LYON & BEALY, 33-35 Adams Bt.. Chicago.

APPARATUS
MACHINE. POL.OAK
4 PLATE 24 incHDIAMETER

150. SMALLER yip LARGER MACHINES.
TO ORDER FOR MEE‘YCSAICIN;I‘(? %?} O%?i(élAlé;lé\CHINss

- L A H L u SES

wooo % RAY REEDSBURG WIiS.U.S. A

THE ORNAMENTAL IRON INDUS-

tryv.—Description of the method of manufacturing
wrought iron into ornamental and artistic forms, With
9illustrations. _Contained in SCIENTIFIC AMERICAN
fUPPLEMENT. No. 1020. Price 10 cents. To be had
at this office and from all newsdeulers.

BON R IO
[

ittt ittt iatata Mt

e,

Business

to learn, to start in, to manage

(cl.n be uuccesslnlly corducted by any one with
small means in the smlllelt villages and the 3

est) is the giving of inter-
esting entertainments with

MCcALLISTER’S

MAGIGCLANTERNS

or STEREOPTICONS

MU

"y
.$v

How tostart, how to operate lanterns and
D= conduct entertainments; the cost, and all
other questions are fully answered in an illus-
®= trated book of 250 pages that will be mailed &
= free at your request.

49 Nassau Street, New York.
16 Wuhlngton Bt., c’hlugo.

K T H. Mcllllsler,

LAUGHING CAMERA. 10C.

The latest invention in Cameras. You look
through the lens and your stout friends will look
like living skeletons, your thin friends like Dime
Museum fat men, horses like girafles and in fact W
everything appears as though you were living in \
another world. Each camera contains two strong
lonses in neatly finishedleatherette oase.
ost mirth-maker on the market; creates bush-
els of sport. Catalogue of 1.000 nonluu
md llmpl! oamn lOe 8fnr ) 18 tor

AT

HAND FORGED RAZOR STEEL!

It is the best knife that can be made.

piece.”

© 1896 SCIENTIFIC

We send out no “‘drummers,” but depend upon direct mail

trade wirh consumers.

Blades are highest grade ofrazor steel, file tested. warranted,
str

This pattern we call ‘** Our Master=
ong enough for anything,
fine enough for a quill pen
weighs 2 ounces, 3 blades.
Price. with ebony handle,
$1.25; ivory, 5150 choicest
%sarl $2; aid.
e have patterns. Send
for free Bl)-paxe [lus. Llst.,
and *“ How to Use & or.”
_‘/ MAHER & GROSH CO.
- 40 A Street, Toledo, 0.

AMERICAN, INC.

FOREMAN BOILER MAKER WANTED

First class man who is familiarwith marine and station-
ary boiler and iron ship work. Applicants will state age,
experience, nntlonallty, give names of previous employ-
ers, and must be well recommended. Address, Waring
& Dixey. 2033 Am. Tract Building. New York City, N. Y.

THE FADING OF PIGMENTS.—A PA-

per by Capt. W. DeW. Abney, discussing the action of
the various rays of the spectrum upon colors. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1016.
Price 10 cents. To be had at this office and from all
newsdealers.

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of 8teel Towers and Tanks.
La. Red Cypress Wood Tanks a specla.lty.
W. E. CALDWELL CO..
217 E. Main Street, Louisville, Ky.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities.
chemistry, pressure of liquefaction, ita probable future,
experiments performed with it. A most valuable series
of articles, giving in complete form the particulars of
this subject. ApRara.tus for making the gas. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.

4, 1007- 10122, 1014. 1015, 1016, 1022,
d 1038, The most recentapparatus of sim-
ple and more elaborate type descrlbed and illustrated
in special acetylene Supplement No. 1057. Price 1
ﬁen{.s each. To be had at this office and from all news-
eulers.

Ilorse Carts

12 STYLES.

NARROW & (] 2
WIDE Tires. wnf::

Popular Prices. Low
teg of freight from our

works, TntnmybPa s to all

STEEL points.
AXLES. No. 4 Stone 8t., New \ orke

Twelfth Edition Now Ready.

THE SCIENTIFIC AMERICAN
CYCLOPEDIA oF

Receipts, Notes and Queries

12,500 RECEIPTS. 708 PAGES.

Price, $6.00 in Cloth; $6.00 in Sheep: $6.50 in Half
Morocco, Postpaid.
TH IS great
work has now
been on the mar-
ket for nearly
six years, and
thedemand forit
hasbeensogreat
that twelve edi-
tions have been
called for.

[t is entirely
distinct fromthe
ordinary receipt
book in being
thoroughly up
to date.

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 mformatlon given being of the highest
value. arraneed and condensed in concise form,
convenient for ready use. Almost every mqulry
that can be thought of, relating to formulse used
in the various manul‘acturln,c.r 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 call-
ings. Those who are in search of independent
business or employment, relating to thc home
manufacture of salable articles, will find in it
hundreds of most excellent suggestions.

¥ Nend for descriptive circular.

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

ORDINARY RATES,

Inside Page, each insertion-- 735 cents a line
Back Page. each inscertion ----%1,00 a line

§F~ 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 agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as earlg as Thursday
morning to appear in the following week’s issue.

Cribune « Bicycle
Tested and True.
‘

v

The Easiest Running Wheel in the World.
8~ Send for Catalogue.
ERIE, PA.

THE BLACK MFG. CO.,

PHOTOGRAPHIC
SIMPLICITY .

Is embodied in the Pocket Kodak.
EASTMAN KODAK CO.
Booklet free at agencies R l ter, N. Y.

or by matl.
Est’d Brooke, Moulds, Expert Making New
865 Glass } Articles. Removed 4 Barclay St N. Y.

WANTED-—Purchaser for right of Oil Heater upo
wonderful work. Fitted
rections. Send

KNAPP ELECTRIC & NOVELTY CO., 46 Warren St., N.Y

new principles. Address: Drawer 197, Norwich, N. Y.
with pulley for running
battery elements to put
stamp for circular of

Best at the price.  Does
with four inch fan and
in tumbler, with full di-
o
— novelties.

N3 .
The " Knapp " Electric Motor &3,
toys, etc. Packed in box
larger motors and other
for Lantern Projection is the

Acetylene Gas, which can be

produced rlnq!exhlbmon.
and the light perfectly
white and its light poweris
over 200 candles. Gas genera-
tors, jets for any lantern, and
calcium carbide for sale by
QUEEN & CO., Inc.,
1011 Chestnut St.,
Philadelphia, Pa.

‘“INSTRUMENTS OF PRECISION.”

Architects’, Engineers’, Surveyors’
and Draughtsmen’s Supplies.

| F. Weber & Co.:

Sole Agents for Riefler’s
Patent Drawing Instru-
ments, and A, OTI[’S
PANTOGRAPHS and
PLANIMETERS, Ete.
Large assortment of
Mathematical Instru-

ments and Mat erials for Schls and Colleges. Send {o'r
a.

catalogue, Vol.111, 1152 Chestnut St., Phila., !
Branch Houses: ST. LOUIS and BALTIMORE.

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted
tc Emile Berliner Novem-
ber 17, 1891, for a comhined

Telegraph and Telephnne,
covering all forms of
Microphone Transmitters
or contact Telephones.

@PA%A““ CHBESLY&q
o CLAMPSALLA S e

You Must Have a Watch.

WALTHAM WATCHES are the best you

can buy, in America or in Europe.

are guaranteed by the

They
American Waltham

Watch Company. Movements engraved \gyith
the trade-mark “/rverside” or “ROJ/CZZ

are specially recommended.

Waltham Watch. Do

something else is better.

Insist on a
not be persuaded that
There is no better.

For sale by all Retail Fewelers.

HALF A CENTURY OF CYCLES.—AN

interesting history of the cycie from It8 origin up to the
present time. ‘I'ne tirst crank-driven bicycle. The
**bone-shaker” and its successors. The tricycle. The
modern wheel. Cycle building a science. Points of im-
e;uvement. ‘I'ne pnenmatic tire. A hand and foot cycle.

ith9 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 101:2. Price10cents. To be
bad at this office and from all newsdealers.

Fifty per cent. increase at
no additional expense.

Victor Vapor Engine.
Emphatically the Twentieth
Century Gas Engine.
Send stampfor catalogue‘* 4”
Reliable agents wanted.
THOMAS KANE & CO.
6466 Wabash Ave.. Chicago.

POWER? POWER?? POWER!

The Long-Sou%ht-FEr Found at Last

AN IMPULSE WITH EVERY TURN OF THE CRANK.
The Hicks Compound Cylinder
Gas and Gacoline Engine.

The Engine of the fu-
ture. This engine will
run steadily and reliably
as the best automatic
steam engine, and much
better than the ordiarny
single cylinder. (‘atalog
ree. rontier Iron 3

orks. 601 ATWATER
S8T., DETROIT, MICH.

The Chicago

Gas & Gasoline Engine

The simplest gas and gasoline
engine on the market. Has no
equal for absolute, steady speed
and durability. It is a dwarf
in size and a Samson in
strength. Catalogue sent on
application.

MANUFACTURED BY
J. Jo. NORMAN CO.,
= - 48 “A” South Clinton St.,

GAS and GASOLINE
ENGINES. @&

Using Natural Gas,
Coal Gas, Producer
Gas, and Gasoline di-
rect from the tank.
1to 40 H. P., actual.
The Springfield

b ngine Co., 3
W. Washington St.
Springfield, O.

-: 1.|_ -

me . GASOLINE ENGINE

CHARTER
is used for almost every

0 '. \\ purpose power is applied
| O to under the sun, and is
A @‘)‘-ﬁ(})
[ X3P
.

unequaled.
Full particulars by addressing
. CHARTER GAS ENGINE CO.
= Box 148, Sterling, Ill.
Bicycies, Watches Gurs, Buggies H-urpess,
Sewing Machines Organs Pinnos Sules,Tools

Scaies of all v-rieties and 1000 other articles
Lists free  CrICAGO ScaLE Co , Chicago 1N,

Bicycle Riders — |

¥ WE MAKE OUR TUBE

of FIFTY CARBON STEEL

Because a Tube like this of our

50%
CARBON

STEEL

While WEIGHT FOR WEIGHT In a Bicycle our FIFTY CARBON

Is just as strong as a Tube like this of

257
CARBON

STEEL

Steel will last 8o long

and TWENTY-FIVE CARBON Steel will last only so long

NOTE THE FULL IMPORT

OF THE PARALLEL LINES.

The comparison which they graphically make indicates the result of the prolonged investiga-

tions of the most practical experts of the world.

That the tests in our own laboratory corroborate these results is merely 80 much to its credit;
that the same is true of actual trial on the road et}%zlll{ £§40Xf§ st.he trial to have been made in

bicycles of correct design and construction.
The margin of safety is grentlg
should use it; every dealer shoul

Send for Catalogue.

THE FA
increased by the use of this tube.
insist on baving it: every rider should demand it.

Every bicyigle manufacturer

B NICKEL
= 2 AND

23 Electro-Plating
g8 Apparatus and Material.
22 ! THE

Pt - Hanson & VanWinkle
24 co.,

R Newark. N. J.
g—‘ 136 Liberty St., N. Y.
%:o- 35 & 37 8. Canal St.,

Chicago.

UY TELEPHONES
That Are Good--Not Cheap Things

The Globe Telephone Co., Winchester. Ky., have or-
dered a full equipment to be put in place of the *Koko-
mo,” because the latter operated so poorly that patrons
refused co pay rentals.

Hundreds of similar cases may be cited affecting the
apparatus of nearly all so-called competitors.

WESTERN TELEPHONE CONSTRUCTION CO.
250 South Clinton Street. Chicago
The Largest Manufacturers of Telephonesin the U. S.

sest DRYING MACHINES

for Grain, Sand, Clays, Fertilizers, Green
Coffee, Wet Feeds, Salt, etc See illus-
trated article in SCI. AM.. October 24, ’9.
15 Years in operation. (& Send for 6th
illustrated catalogue.

s, E. WORRELL, Hannibal, Mo.

Registers an accurate account of work done on print-
ing presses, grain tallies, weighing, measuring and
otber automatic machines. Counts up to 1,000, and
repeats automatically. Simple, accurate, durable. Spe-
cial counters to order. ¥ Send for circular.

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

N. Y. Camera EXCHANGE

50% Saved on all makes of Cameras
Headquarters for Buying, Selling,
and Exchanging Cameras or Lenses
Large assortment always on hand.
Developing, Printing, etc.
1 Photo supplies of every descrip-
tion at lowest prices.
- - Send 2c. stamp for bargain
- §F~ Send 2. stamp for bargai
list. Address

N.Y. CAMERA EXCHANGE, 43 Fulton St.,, NEW YORK

JESSQP.S

STE E LTH[ VERY
BEST

OLS, SAWS ETC.

WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

Out

Better have a
“DAUGHERTY VISIBLE.”

It does the work: it stands the wear.

You can have everything “In Sight.”

APAPADAPA DA DADA DA DA DA DA D40
APAPAPAPADADADA DA D0

Tr a Record!

Machines on Trial. Send a Reference.

THE DAUGHERTY TYPEWRITER CO.,

P. O. Box 25 KITTANNING Pa.
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This beats Wind, Steam. or Horse
Power. We otler the
WEBSTER 2 actual horse power

GAS ENGINE

for 81 3(). less 10% discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
therefore we can make the price. Box-
ed for shipment, weight 300 pounds.
Made for Gas or Gasoline,

§¥ Write for Special Catalogue.

WEBSTER M’F’G CO.
1074 West 15th Street, CHICAGO.

PRIESTMAN SAFETY OIL ENGINE

*A thoroughly successful mercial En-
gine using a Safe 0il.”—FRanklin Institute

No Extra Insurance, No
Steam, No Gas. No Gasoline. [[ES
Reliable, Sate, Economical. g8
and Convenient. Chosen by
Nine Goverrments. Used for
nearly every purpose.
PRIESTMAN & CO .. Incorp’d,
330 Bourse Bldg., PHILADELPHIA, PA.

NOW IS THE TIME TO SUBSCRIBE

—FOR THE—

ESTABLISHED 1845.

The most popular Scientific Paper in the World
The SCIENTIFIC AMERICAN has been issued

|every week by the present publishers for a

period of over fifty years. It is the only
Journal published in this country which is
devoted to a general treatment of the devel-
opment of the sciences, arts and manufact-
ures, Each issue is embellished with nu-
merous illustrations showing great engi-
neering works, the most recent inventions
in bicycles and motor carriages, new forms
of machinel_'y, photography, the latest addi-
tions to the navy, new guns, locomotives,
etc.,sixteen pages each week. Many of our
patrons have been on our subscription books
for a period of thirty or forty years. and we
often receive letters from old readers stat-
ing that owing to a careful reading of the
paper since boyhood, they owe their success
in life more to having had the SCIENTIFIC
AMERICAN as their constant friend and com-
panion than to any other one cause.

The SCIENTIFIC AMERICAN should have a
place in every dwelling, shop, office, school
or library. Workmen, foremen, engineers,
superintendents, directors, presidents. offi-
cials, merchants, farmers, teachers, law-
yers, physicians, clergymen—people in
every walk and profession in life, will de-
rive satisfaction and benefit from a regular
reading of the SCIENTIFIC AMERICAN,

As an instructor for the young it is of
peculiar advantage. Try it.—Subscribe for
yourself—it will bring you valuable ideas ;
subscribe for your sons—it will make them
manly and self-reliant ; subscribe for your
workmen—it will please and assist their
labor ; subscribe for your friends—it will
be likely to give them a practical lift in life,

A yearly subscription to the Scientific
American is a most acceptable holiday gift
to a son or a friend.

NEW VOLUME COMMENCES JANUARY 1sT.

SuBSCRIPTION PRICE,
$3.00 a year, or $1.50 for six months.

IF~ Send your address for a free specimen
copy.
MUNN & CO., PUBLISHERS,
361 BROADWAY, NEW YORK.

PRINTING INKS

The SCIENTIFIC AMERICAN i8 printed with CHAS,
ENEU JOHNSON & CO.’S INK, Tenth and Lombard
Sts., Philadelphia, and 47 Rose St., opp. Duane. New York





