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SECTION SEVEN OF THE AMENDMENTS TO THE
PATENT STATUTES.

In a recent issue we commented editorially upon a
bill embodying certain amendments to the patent
statutes of the United States which had been signed by
the retiring President in the closing hoursof his admin-
istration. Our readers may or may not have noticed
that, although we discussed the provisions of each
amendment in detail, we were careful to place by itself,
and publish without any comment, a certain section 7
which reads as follows :

“That in every case where the head of any depart-
ment of the government shall request the Comissioner
of Patents to expedite consideration of an application
for a patent, it shall be the duty of such head of a depart-
ment to be represented before the Commissioner, in
order to prevent the improper issue of a patent.”

Oursilence with regard to this section was due to a
reluctance to make any criticisins which might have
been based upon a misconeeption of its real scope and
purpose ; for we are free to confess that at the first read-
ing it appeared to be a most foolish, ill-considered, and
unnecessary leasure.

We eagerly sought for enlightenment as to the inter-
pretation of this mmeasure, being unable to graspits full
meaning ourselves. We were unable to obtain any ex-
planation of the meaning of the amendment at the
Patent Office; the chairman of the committee which
formulated the original bill was no better informed,
and we were finally referred to the author of the sec-
tion in question. Briefly stated, it provides that where
the head of a department undertakes to hasten a deci-
sion upon a patent application, he shall also take
upon himself the responsibility of seeing that the
Commissioner of Patents does his duty and doesnot
issue the patent improperly. As it has been explained
by the author of the amendment, ‘‘He (i. e., the head
of adepartment) should be represented by his law officer
or otherwise, as he may choose, in order to prevent the
improper issue of a patent which, being issued, may
become a burden upon the government.”

While we are satisfied that this amendment was
drawn up with the best of intentions and a desire to
protect the interest of the country at large, we think it
possesses features which are strongly objectionable and
which have probably been overlooked in the haste
with which the bill was finally pushed through.

The amendment certainly seems to take the form of
a vote of lack of confidence in the Comiissioner of
Patents and the work of the Patent Office. If the
Commissioner of Patents is not qualified to prevent
*“ the ¢mproper issue of a patent,” whois? And, if he
is not so qualified, it must be either because of his in-
capacity or partiality. If he is incapable of judging
what is proper or improper in hisown department, are
we to suppouse that the head of some other department
or his irresponsible clerk would be more capable ?

There is a further objection to the amendment in the
fact that it places the head of a department in the
anomalous position of being plaintiff and defendant at
one and the same time. In one breath, as a supposed
friend of the case, he urges that it be taken up for con-
sideration, and in the next he is instructed to put ob-
stacles in the way of the grant of a patent. The appli-
cation is no longer a matter to be determined between
the client’s attorney and the Commissioner; but it must
be argued in a triangular fashion between the attorney,
the Comiissioner, and a third somebody, whose claimn
to standing in the case is the fact that he has asked for
its early consideration, and is there ‘‘to prevent the
improper issue of the patent.”

To appreciate this amendment at its full value, one
has only to consider the history of the bill up to the
time when section 7 was added. The bill was drawn
up by a committee of the highest authorities and most
distinguished practitioners of patent law—a branch of
the law, be it said, which is admitted to be particularly
complex and abstruse. The amendments carried the
sanction of the American Bar Association, and they
were only drawn up in their final form after extensive
correspondence with patent solicitors and others
specially learned in this branch of law. They then re-
ceived the careful consideration of the House commit-
tee ; were passed by the House, and forwarded in due
course to the Senate. Here, at the eleventh hour,
without the knowledge of the gentlemen of the bar
who formulated the bill originally and without consul
tation with any who were likely to possess any
special knowledge of such matters, this amendment
was inserted, and the friends of the bill deemed it
wisest to accept the amendinent in order to avoid the
defeat of the whole bill.

Looked at from any point of view, it is difficult to see
what good this amendment can work to the govern-
ment or to anyone else. It is certainly advisable that
the heads of departments should be kept well advised as
to the prdgress of invention in those fields with which
the government is especially concerned ; and it has
been the customn of inventors to seek the advice of
heads of department and their aid in hastening the
hearing of such patent applications as might affect the
interests of the various departments. In this respect,

as far as it legitimately could do so, the government
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stood as the friend of the inventor and would-be
patentee.

Section 7 of the amendments, however, will change
all this at a stroke, and inventors will in the future
hesitate to disclose their plans to heads of departments
who, if they considered that a patent would ‘‘impose a
burden upon the government,” would use every effort
to secure its defeat.

_ et r—
THE UNDERGROUND TROLLEY IN NEW YORK CITY.

The street railroad commission of New York has
granted the application of the Metropolitan Traction
Company to operate its lines by the underground trol-
ley system—a change which will affect some forty miles
of railroad lines in New York City.

Itis a well known faet that the problem of transpor-
tation in New York presents special difficulties which
arise from the nature of the site upon which the city
is built. All the elevated and surface systems of trans-
portation run mainly in parallel lines from north to
south along the full length of the island. By far the
greater part of the travel is in a north and south direc-
tion, and although the different arteries of travel lie
but a block distant from one another, there is at all
times of the day more or less crowding, and during the
“rush” hours the congestion is attended with great
discomfort and more or less delay. As the important
change which is contemplated by the Metropolitan
Traction Company is directed primarily to relieving
the traffic upon the Broadway cable road, the lines
which are to be electrically equipped are those which
lie immediately to the east and the west of this road,
and extend from the Harlem River south through the
whole length of Manhattan Island.

The present Eighth Avenue horse car line will be
equipped throughout with the new system. Commenec-
ing at the Harlem River, the new line will run on this
avenue to Fifty-ninth Street, where there will be a
cross line of the same construction from First to Tenth
Avenue. From Fifty-ninth Street the new line will
continue on Eighth Avenue over the present route to a
terminus at Canal Street and Broadway. Another
branch will start from Fifty-ninth Street and run down
Sixth Avenue to West Broadway. At Fulton Street it
will be carried east to Church Street, and through
Church Street to a terminus in Battery Place. The
company has announced that thefirst part of the work
to be undertaken will be the Sixth and Eighth Avenue
lines below Fifty-ninth Street, and it is expected that
they will be in running order by the middle of the au-
tumn. The company intends to put in the same sys-
tem on the Fourth and Madison Avenue line, which
runs from the Harlem River to the Post Office. It will
also construct a line on Amsterdam Avenue, from Man-
hattan Avenue to Sixty-fifth Street and through Sixty-
fifth Street to Eighth Avenue,

It will be seen that the proposed system will give a
greatly improved service between the northern and
southern portions of the city. It will give a parallel
service on each side of Broadway which cannot fail to
relieve the congestion, especially in the lower city. The
cross line at Fifty-ninth Street will very materially con-
tribute to the convenience of cross town travel, inas-
much as passengers from Amsterdam Avenue and
Eighth Avenue can cross over to Madison Avenue and
continue down on the east side of the city, and on the
other hand, passengers from the Harlem district over
the Madison Avenue line can cross over at Fifty-ninth
Street and continue down Sixth or Eighth Avenues to
the shopping district, both of which journeys can be
accomplished without change of car.

It is the intention of the company to push the work
through with all possible dispatch, and have the whole
forty miles of line in operation before the close of the
year. If they succeed in doing this, it willrank as one
of the most remarkable feats of railway construction on
record of any kind, and will be entirely without a
parallel in the records of street railway construction.
The managers of the company claim that they will be
able to build at this high rate of construction because
of the comparative simplicity of the construction and
the enorious force of men which they will crowd upon
each section of the work.

It will be known to many of our readers that the
Metropolitan Traction Company has been operating
for some time several miles of underground trolley sys-
tem on a branch known as the Lenox Avenue line.
This was built largely for experimental purposes, and
the designs for the present proposed extensions have
been based upon the experience which has been gained
in this way.

In its broad features the construction will be similar
to the one mentioned, which was fully illustrated in the
SCIENTIFIC AMERICAN for February 22, 1896. The
main features of the new system are as follows: The
conduit, which is placed in the center of the track,
carries two conductors, one for the supply and one for
the return current. It will be shallower than the one on
Lenox Avenue, and from the interior of the conduit an
open passageway, about 5 inches in width, will connect
with the street surface and will be closed with the cus-
tomary slot rails, leaving a narrow opening for the plow.

The iron conductors will be of a T-shaped cross section
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and will be placed about six inches apart. They
will be carried on every third yoke, and the yokes will
only be about 70 per cent of the weight of those on
Lenox Avenue line. The rails will be of the Crimmins
type, which is designed to reduce the injurious effects
from the wheels of street traffic. They will be excep-
tionally heavy, weighing no less than one hundred aud
seven pounds per yard, which is seven pounds heavier
than the heaviest rail at present used on the trunk
railroads of the country.

The estimated cost of the new lines completely
equipped is between $6,000,000 and $7,000,000.

- et —
THE “ROTARY” STEAM ENGINE,
BY PROF. R. H. THURSTON, CORNELL UNIVERSITY.

The ‘‘rotary” steam engine, as it has been for a
century called, is one of those seductive classes of
mechanism which have been tantalizing the inventor
and engineer for generations. From the time of James
Watt, who a century and a half ago, nearly, devised
this form of engine, it has been continually coming
forward in shapes various, new and old, only to dis-
appear promptly on being put to the test of daily ope-
ration under conditions permitting its exact perform-
ance to be ascertained. In Watt’s patent of 1769, in its
fifth claim, we read :

*5thly —Where motions round an axis are required,
I make the steam vessels in form of hollow rings or
circular channels, with proper inlets and outlets for
the steam, mounted on horizontal axles, like the wheels
of a water mill. Within are placed a number of valves
that suffer any body to go round the channel in one
direction only. In these steam vessels are placed
weights, so fitted to them as to fill up part or portion
of their channels, and yet capable of moving freely in
them by the means hereinafter mentioned or specified.
When the steamn is admitted in these engines between
these weights and the valves, it acts equal on both,
and so as to raise the weight on one side of the wheel,
and, by the reaction of the valves successively, to give
a circular motion to the wheel, the valves opening in
the direction in which the weights are pressed, but not
in the contrary.”

But far back of the days of James Watt are found
the originals, the prototypes of the most successful of
recent forms of roctary engines, of the steam turbines.
Hero, of Alexandria, a century and more before the
Christian era, published deseriptions of the reaction
steamn wheel, and gave drawings showing its form and
method of action. In 1629 Braneca described the com-
panion form, the ‘impact” steam turbine, which is
to-day a favorite and successful machine in certain
fields of work.*

Since the beginning of the century thousands of in-
ventors have attacked the problem, and hundreds of
such inventions have been made, not one of which has
been successful in competition with the reciprocating
engine in its own wide field. The steam turbines are
coming into use in the special field of high speed ma-
chinery, mainly in driving electric machinery. Here,
too, it is only the simplest of all these formns, and the
most ancient of types, which are in any sense success-
ful. The steam turbines seem to have come to stay.
For this there exist interesting and special reasons,
both theoretical and practical. The reasons for the
failure of rotary engines as a class is a marked fea-
ture of the century of growth of the steam engine.
Those reasons are readily discovered, as we shall pres-
ently see.

In the accompanying issue of the SCIENTIFIC AMERI-
CAN SUPPLEMENT { will be found an historical review
of the inventions of this class of engines, and its illus-
trations include practically every class of machine of
this type yet produced, and even among these many
resemblances will be noted, closely relating one to
another. It will be seen that all come into one or
another of these classes: (1) the simple system of gearing
without valves, of which the now well known Holly
engine and pump are typical examples ; (2) the system
in which the steam chamber revolves, and work is per-
formed by reaction in a manner first investigated by
Sir Isaac Newton ; (3) the system in which the issuing
jet of steam impinges upon the vanes of a revolving
‘‘steam wheel ;” (4) that in which a rotary motion is
given a wheel having fixed vanes, or some equivalent,
by introducing sliding abutments and valves between
which and the vanes of the wheel steam may be intro-
duced and there may expand; (5) revolving wheels or
disks, set eccentrically with the eylindrical casing, in
such manner that sliding vanes, passing into and out
of the wheel, may intercept the steam and compel it to
act in such a way as to force the disk to turn. A won-
derfully interesting collection, illustrating the ingenuity
of the mechanic and inventor in a remarkable manner,
is shown in the historical article referred to, and our
readers will do well to study it minutely.

The claims made by inventors of the rotary engine

* ¢ History of the Growth of the Steam Engine.”
¢International Series.” New York, London and Paris.

R. H. Thurston.
Pp. 8, 17, 100.

+ The first of a series of articles upon the history, peculiarities and de-
fects of the rotary engine will be found in this week’s issue of the ScIENTI-
FIC AMERICAN SUPPLEMENT, which article will be continued in the two
issues following.—ED.

usually are that it is superior to the reciprocating ma-
chine in simplicity, in its lower cost, its greater com-
pactness, its less volume and weight as well, and, some-
times, that it is more economical of fuel. The latter
claim need not be here discussed further than to say
that it has no foundation in any case known to us.
Fabulous claims are often advanced relative to the re-
duction of weight and volume effected by the use of
these machines, and these are sustained in the case of
the steam turbine, of whatever form ; asits enormous
speed of best effect permits corresponding reduction of
size for a stated power. The other forms have not yet
proved superior to the now commmon high speed engine;
which, in fact, has probably attained a higher speed
than is usual with the rotary engines. For many years,
a small engine, designed by Captain Ericsson, was in

THE GRECIAN IDEA OF HERO'S STEAM ENGINE.
120 B. C.

operation at the Delamater Iron Works, in this ecity,
driving an electric lighting system, one of the earliest
ever installed, and was regularly speeded at 1,250 revo-
lutions a minute.* The Brotherhood, a balanced re-
ciprocating engine, is said to have been experimentally
driven up to 2,700 revolutions a minute ; but the steam
turkines range between 5,000 and 20,000 with varying
sizes, the smallest having, of course, the highest speed.

The essential, economical and practical characteris-
tics of a thoroughly good steam engine to-day are:
(1) Regular speed; (2) economy in the use of steam; (3)
inexpensive construction; (4) compactness and light-
ness; with which qualities must always be combined
safety in operation. The best modern reciprocating
engines regulate to a degree of nicety which is quite
wonderful. One firm of American builders guarantees
a high speed engine, not to vary one revolution a min-
ute from its rated speed, and the iantroduction of the
later forms of shaft governor, with their peculiar **in-
ertia effects,” has made regulation praciieally perfect.
The best contemporary construction of mill engine,
with its high steam and multiple cylinder arrange-

BRANCA’S STEAM TURBINE, A. D. 1629.

ment, has brought down the consumption of steam to
12 pounds per horse power per hour. The costs of con-
struction have become not far from $10 per horse
power for such engines as are supplied our light and
power stations. The weights of reciprocating steam en-
gines havebeen brought down from the half ton of a half
century ago, per horse power, to one-tenth that figure
ordinarily; and in marine, and especially torpedo boat
construection, to one-twentieth and even less; while the
aeronauts are building, as in the cases of Maxim and
of Langley, steam engines lighter for their power than
the swiftest birds that Nature has produced in her ages
of steady evolution. Six pounds per horse power is now
regarded by theseinventors as a heavy weight for their

work. The birds weigh 25 to 50 pounds and sometimes
more, as computed by the best authorities to date.

In all these respects the rotary engine has usually
failed to satisfy the market up to the present time, and
it would seem that the mechanical and kinematie pos-
sibilities have been fully exhausted in the endeavor to
solve the problem in this way. No perfect regulation
of the rotary engine has been madeintegral with either
of the constructions illustrated by us; no rotary has
reduced the cost of power in steam consumed below
the figures attained by even the ordinary reciprocating
machine; none has attained a higher maximum speed,
the turbines excepted; none has been proved to have
inherent possibilities of giving out power in larger pro-
portion of work performed to weight or cost of the
machine, when placed in competition with the recipro-
cating engine of similar commercial class.

The inherent difficulties meeting the inventor in this
field are principally those of securing satisfactory regu-
lation and especially of attaining a satisfactory econo-
my of steam and fuel. A variable cutoff, adjustable
by the governor, seems to be the essential feature pro-
ductive of both economy and steady speed, and this
has not been realized in such manuer as to satisfy the
market in this class of engines. Further, it seems prac-
tically impossible to avoid serious wastes by leakage in
these engines, after a little wear, however carefully the
machine may have been originally constructed. It
soon loses its tightness, and steam pours past its valves
and abutments.

The steam turbines, however, must beset apart from
the other rotary engines, as possessing some peculiar
and promising features, especially in respect to wastes
of heat and steam. The common forms of steam en-
gine waste enormously, especially in their smaller sizes,
by the condensation of steam, at entrance, by the then
comparatively cold cylinder wall, which is continually
alternately heated and cooled by the prime steam and
the exhaust. This fluctuation of temperature of the
metal and of the water which is precipitated inthe cyl-
inder causes a waste of from twenty per cent,in the
largest and best engines using dry steam, to fifty per
cent, and often much more, of steam entering from the
boiler ; thusadding fromtwenty-five to one hundred per
cent or more to the otherwise purely thermodynamic
demand for steam and fuel. In the steam turbines, on
the other hand, there is no such fluctuation of tempera-
ture of cylinder wall, and this machine is thusentirely
free from the most serious, and often enormous, waste
of the reciprocating engine. It is this fact which ac-
counts for the remarkable economy often now attained
with this class of engine, and once its speed is made sat-
isfactory, or conveniently adaptable to ordinary ma-
chinery, it would seem that it might prove a formida-
ble rival in many cases to the now standard forms of
engine.*

Should this prove to be the fact, we shall have the
singular and interesting spectacle of the world going
back to the time of Hero, two thousand years, to find
the simplest and cheapest and most economical of steam
engines.

D

DIPHTHERIA IN COLD AND HOT COUNTRIES.

Dr. Schellong, of Konigsberg, has recently published
a valuable monograph in Virchow’s Archiv on ‘* Diph-
theria in the Tropics.” He admits the correctness of
Trousseau’s saying, that the disease in question is to
be seen in all seasons and also in all climates. He
shows, however, that this opinion is correct as far as
mere distribution of the malady is concerned, but is
otherwise misleading. Diphtheria is, in fact, very un-
usual in any tropical country, and when it ocecurs it is
purely sporadic and always mild. Schellong has care-
fully investigated the sanitary records of low lying
malarious plains in tropical islands and continents,
but diphtheria has proved no more prevalent there
than in high ground. The disease is very rare in the
West Indies, Guiana, the coast of Brazil, tropical East
and West Africa, Madagascar, Hindostan, and the
Indian Archipelago. Hence dampness of the soil is
not necessarily a cause of diphtheria, nor does it in
any way promote its diffusion. It is not prevalent
even in the poor districts of erowded tropical towns.
On the other hand, it is frequent in the highland vil-
lages of Peru, and in subtropical districts and warm
temperate climates—Havana, Jerusalem, Cairo, Santi-
ago, Montevideo, the north of South Africa, and Bris-
bane, in Queensland. In temperate climates, south as
well as north, it is almost universally distributed, the
Cape, Adelaide, Sydney, Melbourne, Tasmania, New
Zealand, and the south of Chile and Argentina being
as little free from diphtheria as are the cities and
villages of Europe, the United States, Japan, and
northern China. As intense heat is experienced in
summer in several of the places just mentioned, it
would appear that perpetual heat is necessary to kill
the germs of diphtheria, while a few weeks of cold
keep it alive and allow the disease to be endemic even
in Cairo and Brisbane. Schellong, who illustrates his
monograph by means of a good chart, does not believe
in racial immunity.—British Medical Journal.

* ¢ Stationary Steam Engines for Electric Lighting.”” New York: J.
Wiley & Sons.

© 1897 SCIENTIFIC AMERICAN, INC.

*The theoretically best apeed of orifice ir infinity for the *“ Hero engine
and about 1,000 feet per second for the gingle wheel guide curve turbine.
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THE MANUFACTURE OF READY MIXED PAINTS.

Noone who is unacquainted with the manufacture of
ready mixed paints has any idea of the great amount
of time and care which are expended in the mere opera-
tion of mixing. At first sight it would seem as though
the proper mixture of white pigment with linseed oil
could be easily secured, and was a very simple mechani-
cal operation. Asa matter of fact, however, the process
is long and tedious, and requires the construction of a
large amount of heavy and costly machinery. The
quality of a paint depends very largely upon the inti-
mate mechanical mixture of the atoms of oil and pig-
ment, and experience has proved that this can only be
secured by many hours of manipulation in the various
agitators and mills of a paint factory.

The accompanying illustration, which is a vertical sec-
tion taken through the factory of the James E. Patton
Company, of Milwaukee, will give the reader some idea
of the construction in a modern paint works. The
operations commence on the highest floor of the factory
and are carried on continuously in machines which are
placed on the succeeding floors, the contents being
finally gathered in storage tanks on the lowest floor.
The first machine is known as a chaser, and it is here
that the dry white pignients and the linseed oil first
come in contact. Pigments andlinseed oil are placedin
the right proportion in an apparatus which works
somewhat on the same principle as a common mortar
mill. Here they are worked up into a rather stiff
paste, and as soon as the mixture has reached the
propev consisteney it is dropped into a mill which is
built somewhat on the lines of an agitator. From this
mill the material passes through double mills located on
the ground floor into a final finishing mill. In passing
through these machines the paint is ground to a re-
markable fineness, and as it leaves the last mill suffi-
cient linseed oil is added to the mixture to bring it into
the proper state of consistency for the brush. The
paint is then carried into long, horizontal steel reser-
voirs, inside of which are shafts which carry a number
of steel propeller wheels, which serve to keep the paint
in a continual state of agitation. As the thrust of the
wheels is in the direction of the final outlet from the
tanks, they drive the fluid in that direction. Below
the storage tanks is a series of large cylindrical tanks
into which the white liquid isdrawn in the quantities
required. Here it is tinted by mixing certain unvaria-

ble proportions of coloring pigment with it, each tank
having, of course, its own color.

Centrally placed within each tank is a vertical shaft,
to which are attached a number of agitators, the shaft
being driven by means of bevel gearing from a horizon-
tal shaft arranged above the tanks.

The liquid in the storage tanks is kept in a state of
continual agitation until it isfinally drawn off into bar-
rels for shipment. The constant agitation is necessary,

b

BARNES’ BOILER.

of course, to prevent the solid pigment from settling in
the tanks, and it serves to keep the liquid paint at the
proper consistency.

Although the excellence of a paint depends largely
upon the thoroughness with which the materials are
ground and mixed, it is also determined largely by the
quality and proportions of the pigments. It is a mis-
take to suppose, as many people do, that the body of
all paints is formed of pure white lead. The produect
of the factory of which we are speaking consists of a
mixture of lead with oxide of zinc or other unchangea-
ble pigments, the long experience of the manufacturers
having shown, it is claimed, that these constituents,
in the proportions employed, give a paint which is more
durable and one that holds its color better than a paint
which is made from pure white lead.

=

A NEW AUTOMATIC SCREW CUTTING DIE HEAD.

A new automatic opening and adjustable screw cut-
ting die head, for use on turret head and other screw
machines, is represented in the accompanying
illustration. It is especially designed for thread-
ing the ends of bicycle hubs, tubing cups, cones
and other bicycle fittings, as well as other short
threads of a similar nature, such as used on water,
steam and plumbers’ specialties. The die head is
provided with a central stop or gage, which may
be adjusted to the length of thread to be cut.
When the work strikes this gage the threading
dies fly open, releasing the thread, and the die
head may be withdrawn. The die head is also
provided with a graduated adjustment, being en-
tirely independent of the opening movement, and
by means of which the dies may be set for cutting
the required size. The head proper and shank is
made in one piece, thereby securing great strength
and rigidity. The front of the head is provided
with four cross slides which carry the threading
dies; the threading dies of course being inter-
changeable for those of other sizes of threads or
renewable when worn out. The ecross slides are
provided at the back with lugs projecting into
eccentric slots in a spring-actuated cam, a partial
revolution of which in one direction closesthe dies,
while a movement in the opposite direction throws
them open. The spring which actuates the cam has
one end fastened to a small collar held in position on
the shank by small set screws, and is gaged to give
sufficient tension at all times for opening the dies. The
back plate has a slight movement endwise, but does not
turn. Three screws inthe hub of the back plate pass
through the shank of the tool without touching it and
serve to hold the gage in position. Two of the screws
are fixed, while the third acts as an adjusting screw for
varying the position of the gage. When the work
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PATTON PAINT MILLS, MILWAUKEE, WIS.
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strikes the gage, the back plate is moved back enough
to release the locking pin from the camn, which instantly
flies around and the dies are opened. The locking pin
passes through a circular slot in the back plate long
enough to allow all necessary adjustment for the dia-
meter of the serew. The index plate covers the slot,
and by a pointer indicates the adjustment by gradua-
tions on the circumference of the back plate, the
graduations being made to read by hundredths. The
die head is closed by the small handle shown, and the
dropping of thelocking pin into the hole in the cam
locks the dies securely. The die head may also be
closed automatically by means of a pin screwed into
a threaded hole opposite the handle, and attaching a
taper piece to the tail stock or bed of the machine,
which will engage the pin as the head is brought back.
It will be seen that every part of the die head is most
effectively protected from chips and dirt.

This die head is manufactured by the Geometric Drill
Company, New Haven, Conn., who have established a
wide reputation for the ingenious tools and high class
of workmanship they produce, being especially identi-
fied with their patent system of geometric drilling and
turning. They also have the distinetion of making the
smallest as well as the largest automatic serew-cutting
die head for turret lathe use, as they furnish these tools
for threading any size from No. 17 wiregage to 6 inches
diameter inclusive.

O
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AN IMPROVED BOILER.

The illustration represents a boiler in which a series
of segmentai and longitudinal water legs form passages
or channels for the products of combustion, the chan-
nels being connected together alternately at opposite
ends of the boiler, whereby the products of combustion
are caused to traverse the channels consecutively. The
improvement has been patented by Thomas Barnes, of
Vancouver, Canada. An auxiliary shell is formed in
its lower half with a water leg sufficiently depressed at
its front end to afford room for the fire box, ash pit,
ete., and the fire box at its rear end opens into chan-
nels formed by water legs, one of which extends about
half way thelength of the boiler, while the other extends
from one head of the boiler to the other. There isa hood
on the front end of the boiler into which the channels
open, and on its rear end are two hoods, one above the
other, thelower one being water jacketed and the upper
one being held on the rear end of the shell, the hoods
being preferably made in the shape of hinged segmental
doors, so that they may be readily opened for con-
veniently cleaning the channels as well as the flues.
The latter are somewhat less in diameter than the in-
side width of the corresponding water leg, so that each
flue is completely surrounded by the water in the leg.

A NEW DIE HEAD.

When the hoods are closed, the smoke and gases from the
fire box pass by the lower channels through the lower
rear hood, then forwardly and through the front hood,
and by other channels to the upper rear hood, from
which they again pass forwardly by an upper channel
and flue to the smokestack. The boiler is provided
with suitable drain pipesand manholes, and is designed
to utilize the heat generated to the fullest advantage.
_—— P r—
‘The Manna of the Desert.

The manna sent to the Israelites on their journey out
of Egypt to the Holy Land isregarded as identical with
an edible lichen in Kerner and Oliver’s ‘‘ Natural His-
tory of Plants,” and the older view that it was the sap
of a tamarisk, exuded under the influence of a parasite,
is held to be without foundation. Mr. M. J. Teesdale
reviews the subject in the February number of Science
Gossip, and the evidence he brings forward is opposed
to the conclusion to which reference has been made.
He shows that an exudation from the twigs of the tama-
risk (Tamarin gallica) has more points of resemblance
with the manna of the Israelites than either the edible
lichen or the sweet gums exuded by leguminous shrubs,
such as Alhagi maurorum or A. desertorum—both
known to the Arabs as camel’s thorn.
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SCENES ON THE COLUMBIA RIVER, OREGON.

We have been favored by Mr. H. H. Shank, of
Hagerstown, Md., with the accompanying photographs
and some notes of characteristic scenes on the Columbia
River, Oregon, which were gathered during a recent
tour in the far Western States.

The traveled American whose journeyings have not
been confined to the Old World, but include (as
they too seldom do) a tour among the natural
wonders of his native land, is impressed with
the inconsistency of those people who roam,
year by year, among the mountains, lakes and
rivers of Europe, and neglect the natural
beauties of their native land. Majestic and
impressive as the Alps may be, they do not lift
their heads any more grandly than the summits
of the Rockies, the Cascades or the Sierras;
and nowhere are they clad with such a wealth
of noble verdure as is spread about the base of
our Western mountains. The Rhine may seem
to sweep in stately fashion beneath beetling
cliffs and hills that soar loftily above its waters,
but in the presence of the awe-inspiring heights
and depths and changing shadows of the
** Gorge of the Columbia River,” the Rhine be-
comes an insignificant memory, and the mind’s
sense of dimension is baffled in the effort to
take in this iufinitely greater, nobler and more
majestically beautiful Rhine of our native
land.

All too little known by the tourist is the land
‘where rolls the Oregon ;” and those Eastern
travelers who chance to spend a few weeks
under its cloudless summer skies, where the at-
mosphere is so clear that mountain peaks
which are over one hundred and fifty miles
distant from the spectator stand out with clear
cut profile, and on every side the eye roams
easily over unwonted breadth and distance of
landscape—such travelers experience a sense of
novelty and change which the mere summer
trip to Europe can never awaien.

“The Gorge of the Columbia” is the name
given to a great natural rent in the wall of the
Cascade Mountains, through which the Colum-
bia River finds it way to the Pacific Ocean. In
places the towering walls of rock rise for
thousands of feet all but perpendicularly from
the edge of the waters. Elsewhere the slope is
more gradual and the inclination will be main-
tained with remarkable regularity from the
shores of the river to an altitude of many
thousands of feet. Elsewhere again the sides
of the gorge are rent into fantastic and colossal
shapes. Two of the most noted of these are shown in
the accompanying illustration. They are situated on
the Oregon or southern side of the river, and stand out
apart from the parent cliffs in solitary grandeur, guard-
ing, like a pair of giant sentinels, the line of the Trans-
continental Railroad that threads its way between
them. On the very crest of the larger rock stands a
solitary pine, secure from the woodman’s ax. In some
respects the journey by this railroad is one of the
most picturesque in the world. It follows the tortuous
course of the river through the gorge, finding a pre-
carious footing between beet-
ling cliff and foaming torrent,
with the occasional variation
of a long viaduct or ‘‘tres-
tle” of timber to ecarry it
across the bed of a moun-
tain waterfall. Of the latter
there are several, the most
notable being Latourelle
Falls, a few miles down the
river, where a stream leaps
over 400 feet from the over-
hanging precipice, and Mult-
nomah Falls with its unbro-
ken fall of 850 feet.

About sixteen miles below
The Dalles,an important river
shipping point for the pro-
duce of Eastern Oregon, is
Memeluse Island, situated
well out in the middle of the
river. Memeluse is the In-
dian name for dead, and this
island of the dead was form-
erly used by several of the lo-
cal tribes as the last resting
place for the bodies of their
memeluse friends whose
spirits had embarked for the
happy hunting ground. The
Indians do not inter their
dead, but place the body up-
on a raised staging, upon

which are also placed certain of the belongings of the
It takes but a few years’ exposure to the
elements to reduce such a burial ground to the
condition shown in this weird reproduction of the

deceased.

camera.

The Craving for Salt,

In a recent number of the Lancet the Paris corre-
spondent writes that this subject was discussed at a re-
cent meeting of the Société de Biologie. M. Lapicque
stated that sodium chloride was consumed as an article
of necessity by nearly all races, and that most of the
lower animals were fond of it, although there were ex-

HERCULES PILLARS—DETACHED PILLARS OF ROCK ON THE

BANKS OF THE COLUMBIA RIVER OREGON.

ceptions to the rule. The herbivora betrayed a greater
liking for the salt than the carnivora, and in the same
way agricultural populations, who were more or less
vegetarians, were invariably large consumers of it. The
tribes who ate no salt led a pastoral or nomadic exist-
ence, whose regimen was almost exclusively animal.
This, said the writer, had led Bunge to formulate the
theory that as vegetables contained principally po-
tassium salts, these latter replaced the sodium salts in
the economy, and the vegetarian instinctively eraved
for common salt in order to compensate for its loss

MEMELUSE ISLAND—AN INDIAN BURIAL GROUND ON THE COLUMBIA RIVER, OREGON.

through the kidneys. This theory was, however, weak,

for it did not explain why certain peoples who had not
access to sea salt replaced it by salts of potassium ob-

tained by the incineration of plants.

Such a people were the negro inhabitants (a million)
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of the French Congo, between Lake Sangha and Lake
Techad. Salt was unknown in this vast territory, which
was aslarge as France; for it was substituted an artificial
salt extracted from a certain number of selected plants,
whose ashes were washed and their potassium salts
crystallized out.

Samples of the salt had been analyzed and found to be
composed of potassium salts only. When, on
their first entrance into the country, the French
had endeavored to sell common salt they found
it unsalable, the natives preferring their own.
This disposed of the theory propounded by
Bunge, and, the writer thought, weakened an-
other theory advanced by Ringer and others,
who maintained that potassium salts had the
property of a protoplasmic poison and cardiac
depressant.

M. Lapicque inclined to the belief that salt
was of use only in procuring for man and
animals a gustatory stimulus. M. Trouessart
stated that dearth of salt in besieged cities had
been made up by the use of saltpeter. M. Giard
told his colleagues the story of the chinipanzee
of the London Zoological Gardens, which, de-
prived of salt, had taken to drinking its own
urine. Assoon as it had been provided with a
block of bay salt it had ceased to drink its
urine, and used to sleep with the salt held
tightly in its arms. According to M. Samson
oxen and sheep would, on large farms, abstain
for weeks together from the salt placed within
their reach, while at certain other periods they
ate largelyof it. This variability of appetite for
salt was due to the variation, according to the
season of the year, of their diet.

4O
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Stockholm Exhibition,

The Stockholm Exhibition of 1897 will com-
prise engineering, building industry, maechin-
ery, implements, transport, shipbuilding and
navigation, electricity, fisheries, military seci-
ence, sport, traveling, fine arts, education and
instruction, hygiene, scientific appliances, ete.
The site of the exhibition, according to Kuhlow’s
German Trade Review, is commodious and
picturesque, and will include the Northern
Museum and the Bostrom Villa. The exhibition
buildings proper are numerous, and the more
important are to be, it is said, very striking.
Thelargehall for the industrial section occupies
a good position on an elevated terrace, and it is
claimed for it that it is one of the largest
wooden structures ever built. The building
will have a dome 300 feet high, surrounded
by four turrets, of which some, if not all, will be
fitted with elevators. The view from these points
will be a striking one, the environs of Stockholm
being of unusual beauty. At each side of the central
structure will be a pavilion. To the left of the en-
trance is the building for the various offices, and
those of Norway, Sweden, and Denmark are located
there. To the right lies the Northern Museum, which
is still in course of erection, and where in an auxiliary
building the sections for hygiene, education, and en-
gineering will be installed. The machinery hall will
be situated at the Saltsjon
and will be built of iron and
glass alone, with an area of
about 100,000 square feet. The
fisheries exhibition will be
located on the borders of the
sea, and there will also be
found the exhibition of boats,
ete. Fishery forms one of the
more important industries in
Sweden, and this section is to
be made large and interest-
ing. The section for forestry
will also be comprehensive, as
will the agricultural section,
the agricultural department
being much interested in the
matter. The art exhibition
will in all probability be en-
tirely international. There
will be three large halls for
Sweden, Norway, and Den-
mark, and smaller buildings
for other countries. The two
large universities in Sweden
—Lund and Upsala—will also
be represented, as well as the
medical college, Stockholm.—
Journal of the Society of Arts.

—_————pe

A GERMAN antarctic mete-
orological station will shortly
be established in Victoria Land. The station will be
run in connection with the German South Polar
Expedition, which will have for its object the determi-
nation of the meteorological conditions during the
severe antarctic winter.
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THE BERTILLON SYSTEM OF IDENTIFICATION BY
MEASUREMENT.

It is estimated that there are about 1,500,000,000 people
upon the face of the earth at the present time. If any
one had been so bold as to affirm, only a few years
ago, that it would be possible to give such a descrip-
tion of any one individual that he could be positively
identified among all these millions, his statement would
have been met with ridicule. To-day, however, thanks
to the researches of Quetelet, the Belgian scientist, and
the subsequent labors of Dr. Alphonse Bertillon, a
celebrated French anthropologist, we are able to re-
cord such a detailed description of any given indi-
vidual that his identification becomes a matter of ab-
solute certainty.

Although it is true that the Bertillon System of
Anthropometric Identification, as it is called, is pri-
marily intended for the prevention of erime, this is only
one of the objects of the system. In every case where
the establishment of the identity of an individual is
desirable, whether for his own benefit or that of his
family, or the State, this ingenious and highly scien-
tific system may be applied. The victims of the cable
car or the railroad accident, the slain upon the battle-
field, the unclaimed bodies at the city morgue, all pre-
sent cases for which Bertillon has made full provision;
and in instances where the body has been mutilated be-
yond all possibility of recognition by the usual meth-
ods of identification, the system would be simply in-
valuable. Further instances of its possible usefulness
would have been the prevention of frauds on the
United States Pension Bureau by parties who have as-
sumed the name and condition of others, the detection
of false claimants to estates, the prevention of the land-
ing of Chinese who come to this country bearing the
name and papers of others of their countrymen who
have returned to China. It requires a long acquaint-
ance with this race to be able to distinguish one celes-
tial from another, and by the present methods of iden-
tification it is almost impossible for the government
officials to detect a fraud of this kind.

Perhaps there is no sphere in which the benefits of
the system would be more immediately felt than in the
army, where it would act as a check upon desertion
from the very day of its introduction. In time of war,
moreover, it would serve as an infallible identification
of the killed and wounded, and in subsequent years, as
suggested above, it would prevent fraud upon the Pen-
sion Bureau of the country. The question of its intro-
duction into the army is being actively urged by Dr.
Paul R. Brown, United States Army, to whom we are
indebted for valuable assistance in the preparation of
the present article,

The Bertillon system for measuring criminals has re-

ceived its most extensive trial in France,
where it has been carried out for over ten
years with the thoroughness for which
the police of that country is famous. It

The bony or skeleton lengths adopted by the police
department as admitting of easy measurement and de-
scription are as follows: The length and width of the
head; the cheek width; thelengths of the foot, the mid-
dle finger, the little fingerand the cubit. thatis, from the
elbow to the tip of middle finger ; the height standing ;
the height seated ; and the stretch ; and in addition to
these the right ear length, which, while not a skeleton
measurement, remains virtually the same through life.

The apparatus which is used for taking these dimen-
sions is very simple, as will be seen by reference to the
illustrations. In taking the height the criminal is made
to stand barefooted with his back to the wall and his

BUREAU OF IDENTIFICATION.—Police Department, Olty of New York.
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BACK OF IDENTIFICATION CARD.

backbone to the left of the graduated vertical scale.
The square is then brought down with its vertical edge
in contact with the vertical edge of the scale and the
height read off. About three feet to the left of the
scale is a vertical strip which projects about an inch
from the wall, and on the opposite side of the scale
is a horizontal scale with long graduation lines, as
shown in the illustration. The criminal, with his back
still to the wall, is made to extend his arms and move
to the right or left until the tip of the middle finger of
the right hand touches the vertical strip. The meas-
urer then presses the arms of the subject lightly against
the wall and reads off the ‘‘stretch ” as indicated by the
middle finger tip of the left hand. The trunk measure-
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over the back of the head. The thumbserew is then
tightened and the measurement checked by passing the
instrument again over the head. The width of the
head and over the cheeks is taken in the same way.

The measurement of the foot is taken with a caliper
rule somewhat similar to that used by a shoemaker.
The subject is placed on the stool, standing on his
left foot and steadying himself as shown in the illustra-
tion. The graduated stemn is placed against the inside
of the foot with the fixed arm in contact with the heel,
and the sliding arm is then brought inlightly against
the toe. Care is taken as before to check the reading.

In measuring the left middle and little fingers, the
back of the caliper rule is used, two small projections
being provided on the fixed and sliding arms. The
finger to be measured is bent at right angles to the
back of the hand, and the measurement is taken from
the tip of the finger to the knuckle, as shown.

The cubit measurement is taken from the elbow to
the tip of the middle finger. The forearm and hand are
placed, with the palm of the hand downward, upon the
surface of a trestle on which is a caliper rule ; the edge
of the table, the axis of the forearm and hand, and the
graduated stem of the rule all keing parallel. The
elbow is placed against the fixed arm of the rule, and
the loose arm is then brought up to the middle finger
and the measurement read off on the scale.

The measurement of the right ear is taken with a cali-
per rule, which has a flat fixed branch which is steadied
by pressing it against the head and is brought down
until it grazes the upper border of the ear. The stem is
held parallel with the axis of the ear, and the loose arm
is pushed up until it just touches the lobe of the ear.

It will be apparent to the reader from this desecrip-
tion and the illustrations that this system will give a
series of very accurate measurements. As each one is
read off it is written down on a printed card, similar to
the one which is shown on this page.

The measurements being all taken, the next analysis
is that of the features of the face. As these are liable
to change with age or disfigurement, no measurements
are taken, but, instead, an elaborate and exhaustive
descriptionis given. Taking the nose as an example,
the profile of the bridge may be rectilinear, convex or
concave, and the term sinuous might be applied to
qualify each of the above descriptions. Thus a nose
might be convex sinuous, that is it might be generally
convex and also somewhat undulating in contour.
Then again each of these types might vary so far as its
base was concerned, this being either elevated, horizon-
tal or depressed. The subdivision might be carried
still further by certain arbitrary marks as follows: [con-
cave], concave, concave, where in brackets the word

would mean slightly concave, without brackets or un-
derlining it would mean moderately con-
cave, and underlined, it would mean ex-
tremely concave. This system of seria-

- —_ tion could be applied to any features of
is in ‘general use also in Belgium, Switz- Height | 1 m Head Igth L Foot o | Closs FTLIm— YL I - the face. The eyes will vary from the
erland, Russia and several South Ameri- Stretch | 1 Moo RNV I— LMAF o) L T (LTI C— pale blue of the Scandinavian to the very
can republics, and is being tested in Eng- Trunk . | cheek wdth LLitF B | Poriph..coeeeeeesssnerens | MOV rstvnnccrassncsenennceneneen dark brown of the negro. In the Bertil-
land. It was introduced into the United Corv REartgh | L Cublit 1 pecut o lon system there are seven distinct classes
States by Major R. W. McClaughry in

Remarks relative

1887, and is now in operation in Illinois,

10 Measurements ...

of eyes enumerated, with nine subdivis-

ions. The mouth, the chin, the brow,

Michigan, Wisconsin and the State of
Massachusetts. It was adopted by the
police department of the city of New
York on March 6, 1896, and in May of the
sale year its use was made obligatory
in all the prisons and penitentiaries of
the State of New York.

The accompanying illustrations show
the practical operation of the Bertillon
system at police headquarters in this city.
It varies in no essential particulars from
that of the countries and States above
mentioned, only such slight modifications
as were suggested by local conditions
having been made in minor details. The
system is made up of three distinct parts.
First, the measurement of certain un-

have all been analytically eclassified, di-
vided and subdivided — even the com-
plexion being noted in respect of its col-
oration, which may vary from the san-
guineous coloration of the florid English-
man to the pigmentary coloration of a
dark Italian, with all the intermediate
graduations between the two extremes.
The third step in registering a crimi-
nal is to make an exact record of all
scars, marks or deformities. To assist
in locating these on the body, certain
anatomical points, known as ‘‘guid-
ing points,” are employed, and the par-
ticular mark is described as being such a
distance from one of these points.
Finally, the subject is placed before the

changeable ‘‘ bony lengths” of the body ;
second, a careful description of the feat-
ures of the face ; third, a careful localiza-
tion of all the scars and marks upon the
body. Of these three the first records are
by far the most important, because the

0eEEOEEEE

most permanent and unalterable. Bertil-
lon states that the experience of the last
ten years has shown the ‘‘almost abso-
lute immutability ” of the human frame
after the tweutieth year is passed. The
great diversity of dimension which the
skeleton shows in different subjects, and
the facility and precision with which it may be
measured, render this means of identification by far
the most reliable that could be adopted. Increasing
age and mutilation will produce changesin the features,
but they cannot affect the measurements of the frame.
The analysis of the features of the face, and the de-
scription and localization of sears upon the body, add
their accumulated testimony to the unchanging record

of the measuring apparatus.

IDENTIFICATION CARD.

ment, or the height of a man when seated, is taken by
placing a stool against the wall, seating the eriminal
squarely upon it with his back to the wall, and taking
the height as before with the portable square.

The measurements of the head are taken while the
subject is still seated. and are read off on a pair of cali-
pers provided with a graduated arc. In taking the
length the left point of the calipers is held at the
root of the nose, and the right point is brought down
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] camera, two negatives, a full face and

[T 3 Bridge profile, being taken, and the photographs

K = Buse, are mounted in the center of the identifi-

2 | 8 DIMENSIONS .

é Z | Height lPlojoc‘ion‘ Breadth | Teoth Welght catlon card. o

& - We reproduce a fac-simile of the style

Pecut of cards in use at'the police department of

Bramined B the city of New York. In addition to the

POLICE DEPARTMENT, By, e data recorded on the face of the card,

SO A IS Ri ahmined e there is provision on the reverse side for

BUREAU OF {DENTIFICATION. By R | recording the particulars of the name,

aliases, crime, date of sentence, peculiari-

ties of habit, criminal history, etc., and

there are six ruled spaces for inserting
details regarding the marks, scars, ete., upon the body.
After each card has been made out in duplicate and
filed, the examination is complete, and the department
is in possession of a means of future identificatior
which may be said to be absolutely infallible.

The method of filing the cards adopted at the identi-
fication bureau in Paris, over which Dr. Bertillon still
presides, is as follows : The cards are filed in two large
cases, in one of which they are classified alphabetically,
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and in the other according to measurements or anthro-
pometrically. The latter case is divided horizontally
into three equal compartments for lengths of head, and
into three vertical divisions for breadths of head, and
there are other subdivisions for the three classes of
finger, foot, and cubit lengths. The cards are filed in
boxes numbered I to V according to the above leading
measurements. Ifthe police desire to know whether a
criminal has been previously measured, he is identified
or otherwise by looking in the alphabetical collection ;
that is if he gives his right name. If the prisoner claimns
that he has never been arrested before, he is measured
and search is made in the measurement collection.
The head is say 187 millimeters. The medium head
measures from 185 to 190 millimeters ; so the card is put
in the medium class. This eliminates 100,000 cards
from the 150,000 in the collection. The breadth of head
being below medium, two-thirds of the 50,000 are elimi-
nated, leaving 16,666. The middle finger eliminates
some thousands more, bringing the remainder down to
5,665. The length of the foot reduces the number to
1,850, and the cubit length brings it to 620. Following
out the process in respect of the height, little finger,
ear, trunk and stretch, the remainder is represented by
a dozen cards which are classified accordingto the color
of the eye. The. card is now located, and the photo-
graphs and facial description place the identity of the
two cards beyond the possibility of a doubt. Our
sketches were made at the Identification Bureau of the
New York Police Department through the courtesy of
Commissioner Andrews.

Luminous Photographs.

These photographs, according to J. A. Randall in an
article on ‘“ The Magic and Mystery of Photography,”
published in the American Journal of Photography,
January, were first introduced at a ball in Vienna,
where programimes were decorated with a luminous
picture representing an alchemist at work. ** There are
several ways of making luminous photographs, the
simplest being that of W. B. Woodbury. A sheet of
cardboard is coated with a luminous paint and exposed
to light under a glass positive or transparency. On
removing the cardboard to a dark room a striking and
brilliant phosphorescent image is seen, with all the
gradations of the positive. The effect may also be pro-
duced by arranging a series of glass tubes, containing
a phosphorescent substance, behind a thin glass posi-
tive ; on exposure to light the luminosity of the tubes
will shine through the positive in proportion to its
density. When viewed in the dark, a glowing image
is the result. Another method, which can be applied
to an ordinary print on thin paper, is as follows : Take
a sheet of cardboard, and spread over it as evenly as
possible a thin coating of starch paste ; when still tacky
dust over it an even layer of powdered calcium or
barium sulphide, rubbing it well over with a brush to
make it adhere in every part. Then take the print,
which should be light, and fixed and toned as usual,
and saturate it with a mixture of castor oil and oil of
turpentine, taking off all excess with a clean rag. The
print, thus made semi-transparent, is next pasted upon
the prepared cardboard, and the whole well dried
before the fire. A print thus prepared, when exposed
to light, receives the rays on the phosphorescent sul-
phide beneath, which becomes luminous in proportion
to the absorption which has taken place ; it is there-
fore luminous in the dark by the light transmitted. A
silver print is soon destroyed by this process, for the
sulphide attacks the image; it can be applied to the
carbon or other processes not having silver as a basis.
Moonlight pictures and landscapes give the most strik-
ing effects as luminous photographs.”

—_—_—
Some Water Uses Well to Remember.

The Phrenological Journal gives the following useful
hints on the applications of water in severe attacks of
illness. The adult membersof a family should keep
them inmind for an emergency.

A strip of flannel or a soft napkin, folded lengthwise
and dipped in hot water and wrung out, and then
applied around the neck of a child that has the eroup,
will usually bring relief in a few minutes.

A proper towel folded several times, and dipped in
hot water, quickly wrung and applied over the site of
toothache or neuralgia, will generally afford prompt
relief.

This treatment for colic has been found to work
like magic.

Nothing so promptly cuts short a congestion of the
lungs, sore throat, or rheumatism as hot water, when
applied early in the case and thoroughly.

Hot water taken freely half an hour before bed-
time is an excellent cathartic in the case of constipa-
tion, while it has a soothing effect upon the stomach
and bowels.

This treatment, continued a few months, with the
addition of a cup of hot water slowly sipped half an
hour before each meal, with proper attention to diet,
will ecure most cases of dyspepsia.

Ordinary headaches almost always yield to the
simultaneous application of hot water to the feet and
back of the neck.

Science Notes.

The roller steamer Ernest Bazin has been finished at
Rouen and will shortly have a sea trial.

P. Regnard and T. Schloesing have examined the
gases obtained from a liter of blood, and found that
they contained 204 c¢. c. of nitrogen and argon, the
laster gas accounting for 0419 c. c. of the mixture. In
addition to satisfying themselves that argon is dissolved
in the blood, they state that if there is an increase in
the amount of nitrogen present, there will also be an
increase in the amount of argon.—Comptes Rendus,
exxiv, 302.

The Swiss government has sanctioned the manu-
facture and use of weights made of glass. They are of
slightly econical shape with rounded bottom edge, and
provided on top with a knob to facilitate handling.
The designation is moulded into the knob. The glass
used for these weights is of special composition, highly
refined, and carefully annealed so as to reduce to a
minimum the danger of breakage.

We regret to record the death of Mr. Harry Proctor,
youngest son of the late R. A. Proctor, whose name
was for many years so closely associated with the
English scientific journal Knowledge. He died on
December 20 last, after having recently attained his
majority. The young man, like his father before him,
betrayed a predilection for things scientific ; but, un-
fortunately, constitutional weakness thwarted all seri-
ous efforts in this direction.

The largest spectroscope in the world has just been
completed by Mr. John A. Brashear, of Allegheny, Pa.,
the well known astronomical instrument maker. It
was made for the private research laboratory of Dr.
Hans Hauswaldt, a wealthy scientist of Magdeburg,
Germany. The instrument contains a concave diffrac-
tion grating with 110,000 lines per inch, made on the
famous ruling machine of Prof. Henry A. Rowland, of
the Johns Hopkins University.

‘It has been found by M. J. Puluj,” says the Electri-
cal World, ‘‘that substances which fluoresce most
brightly under the visible cathode rays give off the
greatest amount of Roentgen radiation. M. Puluj be-
lieves that Roentgen ether waves originate in the bom-
bardment by negatively charged molecules from the ca-
thode and in the abrupt loss of charge in these. He
finds that these Roentgen ether waves may cause fluor-
escence of calciumn sulphide, but believes that invisible
as well as visible radiations emanate from a screen
of this substance. M. Puluj states that vacuuin tubes
of all kinds glow when subjected to the action of
Roentgen rays.

M. B. Renault has long worked at the indications of
bacteria found in geological strata, and now publishes
the general result of his observations in a paper illus-
trated with a large number of drawings. As might be
expected from their simple structure, bacteria appear
to have been coeval with the first appearance of or-
ganic life on the earth, the coccoid form being appa-
rently earlier than the bacillar. Indications of their
presence are found in bone, teeth, scales, and copro-
lites, as well as abundantly in vegetable tissues, the
spores and sporanges of ferns appearing to have been
especially subject to their attacks. The species are, as
arule, distinet from those at present in existence.—
Ann. des Sciences Naturelles (Botanique), 1896.

Professor Meidinger, of Carlsruhe, finds wonderfully
little difference between the heat radiating power of a
Bunsen flame and that of an illuminating gas flame,
per unit of area, that is. In this he confirms the
conclusions reached in 1865 by Prof. Magnus, who
also found that making a Bunsen flame luminous by
means of salt, ete., did not increase its radiative
power. The inference would be that there is next to
no actually solid substatice in a luminous flame, or else
that the higher temperature of a Bunsen flame (1,750°
C. as against 1,300° C.) makes up for its deficiency in
solid particles. A gas blowpipe flame, on the other
hand, rapidly falls off in heat radiating power as the
airis more and more forcibly driven through it. From
an ordinary Bunsen flamne, says the Progressive Age,
about one-seventh of the heat passes away by direct ra-
diation.

Prof. F. Plateau, of the University of Ghent, has for
many years carried on a series of observations on the
mode in which insects are attracted to flowers, the re-
sults of which are published in the Bulletin of the
Royal Academy of Sciences of Belgium. His conclu-
sions are not in accord with those of Darwin, that the
bright color of the corolla acts as a beacon to attract
insects. He believes that they are attracted chiefly
by some other sense than that of sight, probably that
of smell. In the case of the dahlia (single) and other
species of Composit:, the removal of the conspicuous
ray florets had but little effect on the visits of insects ;
nor had the removal of the conspicuous part of the
corollain other flowers, aslong as the nectary remained.
On the other hand, says Nature, the artificial placing of
honey on otherwise scentless flowers resulted in their
being immediately visited by numbers of insects.
Where the same species varies in the color of the flower,
as between blue and white, or red and white, insects
visit quite indifferently flowers of different colers be-

longing to the same species.
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Archzological News.,

An excellent guide to the archzological treasures of
Rome has recently been published by a well known
German arch@®ologist, Herr Helbig. It is a most use-
ful work for any one who wishes to make a study of
the art treasures of the Eternal City.

In a paper read before a late mceting of the Paris
Academy of Sciences, by M. Berthelot, on “ The Age
of Copper in Chaldea,” the author said the analysis of
a spear carrying drawings and inscriptions, and at
least 4.000 years old, showed that the metal was nearly
pure copper, neither tin, lead, arsenic, nor antimony
being present in appreciable quantities. The oxidized
portion was nearly pure atakamite, 3Cu0.CuCl:+4H,0.
The description of these and similar objects as bronze
is shown to be erroneous. Copper appears to have
preceded bronze in the manufacture of tools.

The plans for the restoration of Malmaison, which
were prepared with the aid of M. Daumet, are now
complete, says the Architect. The estimated costof the
works is 480,000 francs, and does not comprise the out-
lay on the decoration of the interior or on the gardens.
M. Osiris, who has enriched France with so many costly
memorials, intends to have the restoration scheme car-
ried out in its integrity. Malinaison will recall associa-
tions of Bonaparte and Josephine for many a year to
come. The charge of the building will be undertaken
by the Department of Fine Arts. The coming interna-
tional exhibition has incited M. Osiris to further gener-
osity. In 1889 he offered 100,000 franes to reward the
author of the work which was considered to be most in-
teresting as an example of art, industry or public
utility. A similar sum will be available for the exhibi-
tion for 1900, and. as in the former case, the selection
will be left to the syndicate of the press.

Under the will of the late Lady Wallace, the whole
of the collections at Hertford House, Manchester Square,
London, so far as they are contained on the ground
floor, the first floor, and the galleries, have been be-
queathed to the British nation, on condition that the
governiment shall provide a site in some central part of
London and build a museum to contain the collections,
which are to be kept together and styled the ‘* Wallace
Collection.” The collection is probably the finest pri-
vate one in the world, and its money value is roughly
estimated at considerably over $5,000,000, and some
experts have even estimated the value as high as
$17,000,000. The Borghese, the Lichtenstein, the Elles-
mere, and perhaps one or two of the collections of the
Rothschild family may equal or surpass it in pictures
alone ; three or four houses in Kurope may have as
much old furniture of the highest class; possibly in
Geermany or Austria some one might be found with as
good armor. But it is the combination of all these
things, and of many other departments, that makes the
Wallace collection unapproachable.

Thefiftiethanniversary of the founding of the French
school at Athens, Greece, is to be commemorated by an
archaological congress to be held in Athens from April
26 to 28 of the present year, says Architecture and Build-
ing. The announcement is made by a committee com-
posed of the rector of the University of Athens, the
general ephor of antiquities at Athens, and the heads
of the various arch®ological schools under the presi-
dency of M. Homolle, director of the French School.
It is proposed that this congress, in case the experi-
ment proves a success, shall be the first of a continuous
series of such congresses, to be held at such places and
times as the congress itself may determine. In case
this congress is made a permanent institution, it may
meet in future years at different cities of Europe and
America. The subjects proposed for discussion in the
congress are such as have a general interest and bear-
ing. The discussion of purely scientific problems is
not proposed so much as the consideration of practical
questions of method in the organization of work and
questions of educational interest.

We have several times, says Nature, called attention
to Dr. G. Folgheraiter’s interesting observations on the
magnetization of Etruscan vases. Hitherto there has
been a slight uncertainty as to whether the magnetiza-
tion may not have undergone some modification during
the many centuries that have elapsed since these vases
were baked. In his latest contribution to the Atti dei
Lincei, Dr. Folgheraiter dispels any doubts on the mat-
ter by his observations on some vases which were pieced
together from scattered fragments discovered in excava-
tions at Arezzo. If the magnetization of the terra-cotta
had in any way altered since they were broken, it is
clear that the different portions would have been differ-
ently affected, and the mended vases would have shown
somewhat irregular magnetization. So far from this
being the case, they were found to be as regularly mag-
netized as those which had been excavated entire, the
opposite poles at the mouth and base being exactly 180
degrees apart. The only remaining element of uncer-
tainty is what was the orientation of the vases in the
kiln ; and Dr. Folgheraiter hopes that further excava-
tions may lead to the discovery of potteries of the
Etrusean epoch containing vases in situ. Should he be
successful, we may look forward to exact determina-
tions of the magnetic elements, which will greatly add
to our knowledge of terrestrial magnetism.
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A NEW FAST JOB PRINTING PRESS.
Printers everywhere cannot fail to be interested in
the fast automatic feed card and envelope press
shown in the accompanying illustration, which has
been recently patented in the United States and sev-
eral foreign countries, and is being manufactured by

THE GLACIERS OF GREENLAND,
BY PROF. RALPH 8. TARR.

That great triangular area of land between northern
Europe and America, by some strange reason called
Greenland, is almost entirely covered by snow and ice.
Its margin is that of an extremely irregular land quite

the Harris Automatic Press Company, of Niles, Ohio. | like northern Europe and America, with many penin-

In all considerable job print-
ing offices a number of presses
are usually kept employed on
small work, such as the print-
ing of cards and envelopes,
etc., about a thousand im-
pressions per hour being the
ordinary rate of speed, and
each press requiring the close
attention of a feeder. The
Harris press is self-feeding,
the cards and envelopes being
supplied to it by the pack,
and it works easily at speeds
ranging from 8,000 to 10,000
impressions per hour. Work-
ing at this rate, it is about as
much as one hand can do to
open envelope boxes or pack-
ages of cards for feeding, and
replace in the boxes or pack-
ages the printed work, but the
feeding, printing and delivery
are automatically performed.
The press is designed to do
all classes of work, from the
finest half tone on glazed
cards to the thinnest manila
envelopes, taking sizes from
the smallest envelope corner
to an 11 X 13 inch plate. It
prints from curved electro or
stereotype plates, readily ad-
justed to exact position on
the impression cylinder by
clamps, and adapted to be
‘“underlaid ” with good re-
sults, as the plates are only
three-sixteenths of an inch
thick, the ‘‘making ready”
of all kinds of jobs being thus
greatly facilitated.

The points which will first
attract the attention of the
practical printer are the
nicety and exactness of the
feed and the connected parts. The cards or en-
velopes are placed in a pile within the space formed
by the vertical rods or posts in front of the impression
cylinder, these guards and supports being quickly
adjustable for all sizes of stock, and the bottom card or
envelope is automatically pushed forward by the feed-
ing mechanism to the printing cylinders. For envel-
opes the flap is engaged by fingers, by which the en-
velope is fed forward through a gate, so nicely adjust-
ed, according to the thickness of the paper, as to pre-
vent the passage of more than one envelope at a time.
In printing cards, the bottom card of
the pile is pushed forward by fingers

THE HARRIS AUTOMATIC CARD AND ENVELOPE PRESS.

sulas projecting, and many fjords, bays and straits in-
denting the coast. The projecting parts of the land,
the peninsulas and islands, are mainly free from gla-
ciers, though even upon these, in the protected valleys
and on the higher peaks and plateaus, there are gla-
ciers of great or small size. However, taken as a whole,
the margin of Greenland is free from ice. All the
intervior is ice covered and the total area of the ice is
estimated to be about five hundred thousand square
miles. In some parts of the interior this great ice cap
attains an elevation of not far from ten thousand feet.

the glacier that is rapidly moving, the surface is so
rough that traveling across it is impossible. Within
a few miles of the margin, the elevation of the ice is
one or two thousand feet above the sea level, and look-
ing onward toward the interior of Greenland, there is a
great plateau or mountainous expanse of snow and ice.
It looks like a plain, but as one traverses it the barome-
ter shows that the elevation
is constantly increasing. Near
the margin, where the eleva-
tion is slight, the summer sun
has melted the surface, so
that it is solid and hard and
firm under foot. Its surface
is pitted by circular depres-
sions caused by melting, and
the walls of these wells are
seen to be made of pure ice.
If the journey chances to be
made during the autumn, it is
possible that the form of pre-
cipitation may be that of
snow : but it is very much
more likely to be in the form
of rain. However, as the high
interior is approached, the
climate becomes colder and
colder, and even in summer
rain does not fall, nor does
the surface of the ice cap melt
and show the solid ice of the
glacier. It isthen a snow-cov-
ered glacier, sometimes with
hard surface, at other times
enveloped in soft and drifted
snow. According to the de-
scription of Peary, the sum-
mer climate in the interior of
Greenland is one of the most
disagreeable of any that have
so far been found in the
world.

This constant fall of snow,
with almost no loss by melt-
ing, has completely buried
the interior of Greenland.
‘Whatever the land condition
beneath the ice may be, it is
so effectually buried that even
the great irregularities appear
to produce no effect upon the
surface of theice cap. Judg-
ing by the margin of Green-
land, this interior must be a highland of mountains and
irregular topography, but it is entirely smoothed over
by the ice. The fall of snow in summer and winter has
not only obscured the topography of the land, but has
raised the level of Greenland far above the normal. It
is impossible to say how much this snow fall amounts
to in the course of a year, but it can hardly be less
than ten feet. Practically none of this melts and but a
portion of it is blown away to regions where melting
can occur. Hence, if no means of escape could be
found, the elevation would continue to inecrease prac-
tically indefinitely. A thousand years
at this rate would increase the eleva-
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which extend beneath the card, but
which have on their upper face an
adjustable flange or lip, to be raised
just sufficiently to nearly equal the
thickness of the card. In the adjust-
ment of this lip or flange, as in that
of the gage to prevent more than one
card or envelope to be passed at a
time to the printing cylinders, the de-
vices are very simple, and admit of
almost instantaneous adjustment for
any special thickness of eards or paper.
The feeders are carried on a light re-
ciprocating frame, and, should an en-
velope or card fail to be fed forward,
an automatic throw-off device lowers
the impression eylinder and a friction
cluteh or brake stops the press, thus
preventing the smearing of the tympan
sheet and the spoiling and wasting of
stock. The press gives perfect register,
the stock being ‘‘ overfed ” against ad-
justable gage stops on the impression
cylinder and held there by two short
tapes until pressed under the types,
and the adjustment of the impression
is easily and accurately made when
the machine is running at full speed.
The printed stock is delivered on a
circular tray at the back, the tray be-
ing slowly revolved and thus laying out the printed
matter in such a way as to prevent offset. The ink dis-
tribution and roller adjustment and interchangeability
apparently leave nothing to be desired. The company
furnish with-the machine, when desired, a small plate
making outfit. The press occupies a floor space of 8 feet
6 inches by 5 feet, and weighs 1,100 pounds.

Fig. 1.—LAND MARGIN OF CORNELL GLACIER.

After passing the land margin of Greenland one
comes to an ice wall, sometimes very precipitous, but
more often sloping so that it can be ascended. This
wall rises one or two hundred feet above the base, and
then the ascent becomes more gradual. Here the sur-
face of the ice is generally smooth and easily traversed,
though if by chance the ascent is made on a part of
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tion ten thousand feet.

It happens that the ice find means
of escape other than that of wind ac-
tion and melting. As the snow accu-
mulates, the pressure of the crystals
against one another, under the burden
of the snow above, causes an increased
compactness, and eventually a change
from the loose condition of snow to
that of solid ice, as one may change a
snowball to ice by pressure. There is
a question in the minds of some whe-
ther ice is a viscous body or not, and
hence it may be well not to speak of it
here as a viscous substance. In any
event, it cannot be denied that ice
moves and behaves like a viscous
body. If we should pile a mass of wax
upon a table and subject it to pressure,
it would spread outward from the
center of pressure in all directions, be-
cause the wax is a viscous body. The
same is true of ice, which, although
apparently brittle, will fow when sub-
jected to a strong but slowly applied
pressure. The weight of the acecumu-
lation of snow in the interior of Green-
land squeezes this ice that has been
formed and causes it to move outward
from the center of greatest elevation.
It is possible also that this movement is aided some-
what by gravity, for it may be that the land base in
the interior of Greenland is higher than the land
margin, and that there is, therefore, a gradual slope
from inland to the sea.

No means of determining the rate of this ice move-
ment are at hand. The studies of the Greenland ice
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sheet have been entirely too limited in number to allow
even a guess upon this point. Some of the tongues
from the ice have had their movement measured, but
the great ice cap itself has never been studied from this
standpoint. One has but to look at the glaciers of
Greenland to see that the rate of motion of the ice cap
is exceedingly slight, probably to be measured by only
a few inches a year.

If the movement

sea. The ice from the interior advances toward the sea
and then, as it comes to this margin, changes its course
somewhat in accordance with the topography. It
slopes down into the valleys and in some cases has its
course changed nearly at right angles to the general
direction of the movement of the ice cap itself.

If one should travel across Greenland near the coast,

As has been said, the edge of the glacier near the
land has a slope of considerable steepness, and in some
cases a precipice of ice from fifty to one hundred feet
in height. The ice rests directly on the ground and is
evidently in motion. The evidences of movement are
in the first place the banding of the ice, a banding due
to layers of gravel and pebbles whose sources must be
at some place other
than their present

were more rapid than
this, the surface
would be broken by
cracks caused by the
strains on the ice as
it moved over its
bed. Cracks or cre-
vasses are confined
to small portions of
the glacier where the
ice is moving down
the valley toward
the sea, and hence
moving rapidly.
The surface of the
glacier is absolutely
free from all foreign
materials, with the
exception of mo-
raines, which extend
seaward from the
few mountain peaks
that rise above the
surface of the ice
near the margin. Be-
yond the limit of
mountainous islands
m the ice, or nuna-
taks, even this sup-
ply of débris is ab-
sent. The second
exception is found
in a small amount of
dust transported to
the ice surface from
the land by the ac-
tion of the wind.
This dust is made of extremely fine particles of clay,
and over the ice surface near the margin there is
a considerable quantity of it. It represents the ac-
cumulation of years, and is not in sufficient quantity
to darken the surface of the glacier. Indeed, it gener-
ally remains below the surface at a depth of a few
inches or a foot ; for, being dark in color, it absorbsthe
solar heat and bores its way into the ice by warming
and melting it. Making a beginning of this sort in one
place, the dust from other neighboring areas is washed
toward the depression, and so a considerable quantity
—perhaps as much as a quarter of a pound of dust—is
found in a depression whose diameter is six or eight
inches. The hole is bored into the ice only so far as the
sun’s rays can reach directly, which, of course, is not
very far in this latitude, where the sun does not rise
high in the heavens. These dust-filled depressions are
known as dust wells, and they render the surface of the
glacier near the land margin exceedingly irregular. In
the winter they are frozen over and
buried beneath the snowfall. The

Fig. 2 —NORTHERN END OF GLACIER, SHOWING ICEBERGS AND FRAGMENTS OF GLACIER ICE FLOATING IN THE FJORD.

and parallel to the general trend of the coast line, he
would pass over a mountainous peninsula, then across
a bay, then another small peninsula or series of islands,
and so continue in succession along such a series of
valleys and hills. If the journey happened to be a
little further inland, where the ice exists, he would at
first pass over an ice covered highland, or possibly
along the contact of this with the land, crossing a
divide, as he did upon the land, and then, descending,
would cross the very rough surface of an ice tongue,
which extends down toward the fjord valley, and
finally he would again ascend to another divide. From
one divide of the ice cap margin to the opposite there
is a distinet slope downward on both sides, and it is
evident that the ice is slowly moving down this slope,
while in the central depressed portion of the glacier
tongue proper the movement is outward to the sea,
with such rapidity that the surface is cracked by in-
numerable crevasses, some of which are very deep. So

position, for often-
times there are peb-
bles of rock different
in kind from that
over which the ice is
moving. The second
evidence of motion
is found in the more
or less continuous
series of low hillsand
ridges of gravel and
bowlders which have
been brought by the
ice and piled at its
foot, There must be
a supply for this ma-
terial, much of which
is foreign to the re-
gion, and this supply
is of course the ice.
In order to bring
them, it must of ne-
cessity have moved.
As it comes to the
margin, where it is
ending, it is pre-
vented from pro-
ceeding further,
partly because its
movement is then
diagonal to the gen-
eral motion of theice
sheet, and hence
down into the val-
leys, and partly be-
cause the melting by
the summer sun pre-
vents its further progress. Evidence of this melting
is partly the piles of accumulated materials at the
base of the ice sheet and partly the drainage along
the margin. This marginal drainage of the ice is
exceedingly interesting. The water is furnished chiefly
by the melting of the ice, and it comes not merely
from melting on the front, but also from the surface.
Every few feet along this margin there are tiny cas-
cades and rills, and in some cases even rivulets, flow-
ing rapidly down the front, and joining the stream
that skirts the margin of the ice between the glacier
and the land. Sometimes the water which flows
along the margin is deflected from the immediate
contact of the ice, and is forced to pass down some
steep and rocky slope, forming then a beautiful cascade

or waterfall. At other times it escapes beneath the ice,

through a tunnel, reappearing again at distances vary-
ing from a few feet to several hundred yards. Again
the aceumulation of a moraine, or a barrier caused by

ice, prevents the water from passing

—
next summer they are perhaps reached
again by the melting and added to by
the accumulation of that year. In the
meantime they are moving onward
toward the margin and finally disap-
pear into the sea with the ice itself.
There is a zone extending from the
land outward for a distance of a few
miles where these dust wells occur.
Beyond this zone, partly because the
dust does not reach so far and partly
because the melting action of the sun
is not powerful enough to cause the
wells, these phenomena are not ob-
served.

Moving onward toward the sea in
all directions, the ice near its margin
encounters different conditions in dif-
ferent places. The movement of theice
in the glacier is in some respects not
unlike that of a river. It resembles
the river in this respect that it will
seek and follow the lowest ground :
but it differs in doing this less rapidly
and successfully. Coiing to the land
margin, the glacier finds the topo-
graphy to be irregular. There are
hills, and ranges of hills, with inter-
mediate valleys; and while, within
the margin of the ice, all theland excepting the high-
est peaks is covered, the ice movement at the margin is
mainly down the valleys. Therefore, since the valleys
terminate in the sea, there are two important condi-
tions along the ice margin, the contact of the greater
part of the ice with the land itself, and the entrance of
a few small portions or valley giacier tongues into the

Fig, 3.—DISTANT VIEW OF LAND MARGIN OF CORNELL GLACIER.

rough is the surface by reason of these crevasses, and
the effects of melting, that it is practically impossible
to cross the surface. The rate of glacier movement,
which during the summer season varies from a few
feet to nearly one hundred feet a day, is so rapid that
the ice cannot bend when it passes over the irregulari-
ties, but must break.
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along as a stream and transforms it
locally to a lake. These marginal
lakes, some of which cover an area of
a square mile, are exceedingly abun-
dant, and in them the streams are
depositing clay beds.

Along this land margin one can
sometimes penetrate beneath the gla-
cier in one of the ice caves which the
marginal! streams have cut in the
glacier. Here he can see the ice, with
a load of rock for tools, engaged in
carving its bed. The bowlders and
gravel in the bottom layers are firmly
frozen in the ice, and, as they are
dragged along, they are grinding
upon the rock, for they are the tools
with which the glacier does its work
of erosion. Along these bottom layers
the ice is discolored for variable dis-
tances, sometimes to the height of
one hundred feet above the base.
This discoloration is due to rock frag-
ments that the ice is ecarrying, and
at first glance one gets an erroneous
impression concerning the amount of
this material that is being carried.
Where streams have cut vallevs in
the ice front, as they course down its
qnargin, it is seen that the discolora-
tion of the ice surface is due to the action of melt-
ing, which has washed down over the surface a sheet
of rock fragments which have been derived from only
a relatively few layers. Above its bed the ice is carry-
ing only a small amount of debris, and this decreases
as we ascend, until, finally, the upper part of the
glacier is pure, clear, white ice. Where it is present in
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the bottom of the glacier, it is stratified with layers of
clear ice.

Another kind of glacier front in this region is the
sea wall of the valley tongue which is in rapid move-
ment. This in places rises one or two hundred feet
above the water, and extends to depths several times
as great beneath it. As seen from the fjord it is a wall
of marble whiteness, absolutely free from all impurities.
Whatever rock debris the ice is carrying into the sea it
is transporting below the water level. The top of this
ice front is extremely irregular, partly by the cracking
along the crevasses and partly by the action of melting.
It is so irregular that travel over the end of the glacier
is an impossibility.

In the front of the ice one sees numerous cracks, and
the whole mass has an extremely unstable position.
That this cracking does really represent instability is
every now and then plainly proved, by the reports
that proceed from the ice front. and by the fragments
which one may see drop from its top and sides. Along
the front of a large glacier there is a constant shower
of these ice fragments, and the sea near by is littered
with the bits of the glacier that have thus fallen into
the sea.

Not only are fragments thus broken off by the melt-
ing and cracking above the water, but the ice is made
unstable by the action of the waves at the shore line.
When the tide is low one may see extensive undercut
cliffs and sea caves of ice, which add distinetly to the
instability of the ice cliff. This loss from the glacier
front partly balances the advance, but not entirely.
As one watches the front of one of the Greenland
glaciers, every once in a while he sees a great block,
hundreds of yards in length, crack off from the ice front
and float away. Sometimes this ice breaks off from the
glacier without producing much commotion, but much
more frequently the masses of ice fall forward as they
break off, and stir up the water, producing waves
whose effects are felt miles away. The reason for the
breaking off of these large bergs is the advance of the
glacier into the fjord so far that the buoyancy of the
water lifts and cracks it.

Hence the glacier which covers so large an area of
Greenland advances outward until it is either destroyed
by melting along the land margin or until it reaches
some place in the sea where it breaks off and floats
away. So long as the supply and these causes for
the destruction of the glacier exactly counterbalance
one another, the front of the glacier will remain per-
manently in one position; but if the supply exceeds,
then the front of the glacier must advance upon the
land and extend farther out into the sea; hut, on the
other hand, if the causes of destruction exceed the sup-
ply, the front of the ice must withdraw. This with-
drawal may be accounted for either by a decrease in
the supply of snow or a change in the climate, which
causes an increased melting.

Studies along the margin of Greenland show that
land now bare has within very recent geological times
been encompassed by ice. In that part of Greenland
near latitude 74°, where my studies were carried on, I
found proof that the glacier has reached at least thirty
miles further, covering all the land, some of which
reaches nearly three thousand feet above the sea level.
This means a very much greater extent of ice than the
present. Even now the glacier is in process of retreat,
and moraines that were evidently built at the base of
the ice are now at some distance from it. Some of these
moraines have been left by the ice so recently that no
vegetation whatever, not even lichens, has found time
to develop on the rock. Therefore, even at present the
Greenland glacier is engaged in a withdrawal from the
land, and this has been in progress for some time and
has succeeded in uncovering a part of the margin of
Greenland. How far this will go, and whether Green-
land may again become the seat of a temperate climate
and the site of a temperate flora, as it was before the
glacial period, no one can even estimate.

Cornell University.
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A FIRE ESCAPE AND WATER TOWER.

The illustration represents an improved fire depart-
ment apparatus by which a platform may be readily
raised and lowered to make connection with windows,
enabling the firemen to enter the upper stories of a
building forrescuing persons and facilitating the throw-
ing of streamns of water where desired in a burning
structure. The improvement has been patented by
Michael W. Hennessey, of No. 203 Sands Street, Brook-
lyn, N. Y., the inventor being chief machinist on the
United States cruiser Columbia. On the truck is a
platform frame, and means are provided for readily
swinging the platform into level position when the
truck stands on uneven ground. On the platform are
two pairs of connected lazy tongs, the lower members
of which on one side are pivotally connected with a
stationary bracket, while the other lowermost members
are pivotally connected with a cross piece sliding in
bearings and formed with serew nuts in which screws a
longitudinal screw rod. The outer end of this rod car-
ries a hand wheel, by turning which the cross piece is
moved forward or backward by the screw rod, closing
or opening the lazy tongs. The uppermost members of

the lazy tongs on one side are pivoted to a platform to
be raised, and the corresponding members on the other
side carry rollers which loosely engage the under sur-
face of the platform, the latter having posts and chains
forming a railing on its sides and ends. On the plat-
form is a turntable which may be turned to and locked
in any position by removing and inserting a pin. On
an extended portion of the turntable is pivoted a lad-
der, connected near its outer end to a yoke from which
a rope passes over a pulley at the top of a post on the
turntable and thence to a windlass, by means of which
the ladder may be placed at any desired angle to connect
the turntable and platform with the window of a build-
ing, the ladder preferably being made with extension sec-
tions, and its position as extended being indicated by
the dotted lines. On the front of the truck piatform

HENNESSEY’S FIRE ESCAPE AND WATER TOWER.

frame is a reel, one end of the shaft of which is hollow
and adapted for connection with a water pipe, the inner
end of the shaft being connected with a hose wound on
the reel, and the outer end of the hose being connected
with a threaded pipe in the platform raised by the
lazy tongs, the latter pipe being adapted to receive a
hose nozzle for the use of the firemen. The lazy tongs,
when in extended position, are preferably steadied by
guy rods or ropes leading to the ground.
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BATCHELOR’S RIPPING ATTACHMENT FOR SEWING
MACHINES.

The illustration represents a simple device readily at-
tachable to a sewing machine table and operated by a
lever connected with the needle bar for rapidly ripping
seams or cutting material. It was patented in July
last by Francis M. Batchelor, of Portland, Oregon, and,
as will be seen by the accompanying letter, this in-
ventor has sold his patent for a handsome sum of
money. The following letter speaks for itself :

American Steel Company,
Portland, Oregon, March 6, 1897.
Messrs. Munn & Company.

Gentlemen : I am pleased to advise you that I have
just sold my United States patent, No. 569,827, which
you obtained for me on the 28th of last July, for $50,-
000 spot cash.

If it will do you any good or be of any interest to
your readers, you are at liberty to use this information
in any of your several publications.

Very truly yours,
F. M. BATCHELOR.

Fig. 1 is a sectional side view and Fig. 2is a plan
view of the improvement, the knife, A, sliding in a slot
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SEWING MACHINE RIPPER—A $50,000 INVENTION.

in the apex of a peak-shaped rest, B, secured on a table,
C, resting on a sewing machine table, D. The material
to be ripped or cut is advanced on the apex of the rest
against the cutting edge of the reciprocating knife.
The latter is guided in its un and down movement by a
guide, E, engaging a vertical slot, A% in the blade, and
in the upper end of the knife is a pivot, F, engaging a
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slot in a lever, G, fulerumed and held vertically adjust-
able at the upper end of a post, H. The outer end of
the lever has an elongated slot engaging a stud, J, se-
cured on the needle bar, K. The table carrying the
ripping attachment may be readily adjusted and se-
cured in proper position on the sewing machine table.

We desire to congratulate Mr. Batchelor upon the
success he has attained with his patent. His letter was
sent to us without any solicitation on our part,

>+

The Hippocratic Oath,

A correspondent of the Medical Record seeks infor-
mation regarding the Hippocratic oath, taken by phy-
sicians upon graduation.

He states that he has inquired as to the substanee of
this oath of many physicians, who have been unable to
give him a satisfactory answer. It is highly probable
that but a few of our best educated physicians ever
knew the text of the oath they were taking. The
Medical Record gives the following translation of the
oath in full:

‘1 swear by Apollo the physician, and ASsculapius,
and Health, and All-heal, and all the gods and god-
desses, that, according to my ability and judgment, I
will keep this oath and this stipulation—to reckon
him who taught me this Art equally dear to me as my
parents, to share my substance with him, and relieve
his necessities if required ; to look upon his offspring
on the same footing as my own brothers, to teach them
this art, if they should wish to learn it, without fee or
stipulation ; and by precept, lecture, and every mode
of instruction, I will impart the knowledge of the Art
to my sons, and those of my teachers, and to disciples
bound by stipulation and oath according to the law of
medicine, but to none others. I will follow that sys-
tem of regimen, according to my ability and judgment,
I consider for the benefit of my patients, and abstain
from whatever is deleterious and mischievous. I will
give no deadly medicine to any one if asked, nor sug-
gest any such council; and in like manner I will not
give to a woman a pessary to produce abortion. With
purity and with holiness I will pass my life and prac-
tice my Art. I will not eut persons laboring under
the stone, but will leave this to be done by men who
are practitioners of this work. Into whatever houses
I enter, I will go into them for the benefit of the sick,
and will abstain from every voluntary act of mischief
and corruption, and, further, from the seduction of
females or males, of freemen and slaves. Whatever
in connection with my professional practice or not in
connection with I see or hear, in the life of mmen, which
ought not to be spoken of abroad, I will not divulge,
as reckoning that all such should be kept seeret. While
I continue to keep this Oath unviolated, may it be
granted to me to enjoy life and the practice of the Art,
respected by all men, in all times. But, should I tres-
pass and violate this Oath, may the reverse be 1y lot.”

@

Laws of Teaching,

1. There is no school unless the father, the mother,
the teacher, and the pupil keep school together.

2. Know thoroughly the subject to be taught and
explain to the pupil why you teach it.

3. Gain and keep the attention of the pupils.
their interest.

4. In your teaching use language that your pupils
understand.

5. Begin with the known and go by easy steps to the
unknown. Take the whole class with you!

6. Excite self-activity in the pupils and lead each to
discover truth. Show the class how to study.

7. In each lesson let a halt be made and then have
pupils fix points already made, the conclusions reached,
and the premises upon which the conclusion is based.

8. The teaching must touch the whole nature of the
child and stimulate to higher action and more indus-

Excite

‘| trious habits of work, of silence, of obedience, honesty

and truthfulness. Three-fourths of education is a
habit of work.—J. M. Greenwood in Midland Schools.
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A Quick Piece of Work.

One of the quickest pieces of work on record in the
way of installing a ventilating plant was recently com-
pleted at Harrisburg, Pa., says the Engineering Record.
It may be remembered that the building containing
the assembly rooms of the Senate and House of Repre-
sentatives at the State Capitol was destroyed by fire
on February 2. An unoccupied church was tempora-
rily secured, but this building being without a suitable
heating plant or any ventilation whatever, it was neces-
sary to install a new plant before the building could
be occupied. Accordingly, an order was telegraphed
on .'ebruary 4 to a blower company, instructing them
to ship two 6,000 foot coils with 60 inch fans as soon as
possible. One apparatus was placed on board the cars
within twelve hours and the duplicate within thirty
hours from the receipt of the order. In the meantime,
a large force of men was at work on the ground, put-
ting in the foundations, steamn mains, and air piping
required for the apparatus. The heating plants were
completed and the building ready for occupancy within
one week from the date of the fire.
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RECENTLY PATENTED INVENTIONS.
Engineering.

SMELTING FURNACE.—Charles Bishop,
Tacoma, Washington. For fusing all kinds of ore, using
oil as the fuel, and with or without charcoal mixed in the
ore, this inventor has devised a furnace whose combus-
tion chamber has its bottom formed into a chamber to
receive the molten metal, the grate being at the lower
end of the stack and in an inclined position over the com-
bustion chamber. into which discharge a number of fire
boxes connected with an oil supply. The lower end of
the grate projects into a slag discharge which leads to the
outside of the furnace.

Railway Appliances.

SwiTtcH.—D. Fred Carver, Brooklyn,
N.Y. This invention relates to switches in which the
main line rails have a continuous and uninterrupted
tread through the switch, and the invention prevents the
wheels from cutting into the rails. The main rails are
gpread wider than the normal gage and a riser ie placed
between the normal and widened gage lines for receiving
the wheel flanges, a second riser being provided for the
tread of the wheel. The second riser, which leads to the
siding, overlaps the main rail tread. Various novel de-
tails are also provided. The risers and auxiliary devices
are designed for the inside of the curve, the switch
tongue, which is the only movable part of the switch,
being at the outside curve.

SWITCH OPERATING DEVICE.—Wilson
A. Clapp, Pittsfield, Mass. This is a simple and inex-
pensive device, applicable to any form of sliding switch,
whereby the switch may be opened or closed from a
moving train, and at a distance in advance of the train
entering the switch. The mechanism for operating the
shifting or trip devices may be readily applied to an en-
gine or car without interfering with any of its working
parts. The switch is adapted to be set automatically by
means of a trip bar held in a hanger below the engine,
or the device may be operated by means of a hand
lever.

CAR BRAKE.—John W. Buford, Jr.,
Jackson, Tenn. This brake is designed to remain auto-
matically applied while the car is at restor while the
engine is not pulling, but will be released the moment
the car is started ahead. In descending an incline the
brakes may be applied only partially, and when it is ne-
cessary to back a car the brake ressure may be taken cff
entirely. A shitting lever is fulcru ied beneath the car
in connection with a longitudinally slidable shaft, there
being two brake beams between which is located a spring
preesing the beams apart to normally apply the brakes,
there being means for drawing the brake beams apart
against the tension of the spring and a connection be-
tween the beams and a shifting lever.

PARLOR AND SLEEPING CAR.—James
M. Osgood, Boston, Mass. Thisinventor has devised an
improved car in which the chairs or seats employed for
day use may be readily converted into sleeping berths
8o arranged that the berths of a section will overlap each
other to a certain extent. The several sections of the
car are algo provided with separating partitions that may
be compactly folded in the side framing of the car in the
day time and extended transversely in connection with
the berths at night. An intermediate partition divides
a section into two compartments for night use, and the
geats or chairs are so attached to the floor that they may
be all moved to one end, thus making a reception room
of the body of the car. Further details relative to this
invention may be had by application to the Osgood Car
Company, 37 Tremont Street, Boston, Mass.

Electrical,

TELEGRAPH REPEATER.—Charles W.
Leiser, Carlinville, I1l. A cheap and efficient instrument
is provided by this inventor, one that needs but little
care after being once adjusted to the circuits over which it
is to be worked. It comprises two relays provided with
armature levers, each having two spring contacts fur-
nished with limiting pieces, two stationary contact points
for each armature lever, two batteries connected with the
main lines and with the forward stationary contacts of
the relays, while the electrical connections, the relays
and their armatures, are oppositely arranged with respect
to each other, The instrument may be constructed of
common telegraph relays at smali cost, obviating the
necessity of building special new instruments.

Mechanical.

PipE  WRENCH.—William H. Furbee
and Thomas Barrett, Mannington, West Va. Thisis an
improvement in what are known as chain wrenches, the
chain being held at one end to the handle and having at
its other end a gripping link. a portion of the handle
being arranged to engage and operate the gripping link.
When once adjusted it may be used on a considerable
range of sizes of pipes, the nose or projection of the
handle tilting the gripping link to properly engage the
pipe, while a bail holds the link to the head of the
wrench without interfering with the link by the swing-
ing of the handle.

EXHAUST FAN.—Samuel Rembert,
Memphis, Tenn. Thisis an improvement in fans de-
signed to facilitate the conveyance through piping of
seed cotton, cotton seed, etc., and the construction is
such asto avoid injury to the conveyed material by con-
tact with the blades of the fan. The fan casing has a
lateral inlet, and held to and revolving with the fan is a
perforated guard, which is arranged between the blades
and the side of the case having the inlet opening, thus
forming a passage for the cotton along the guard and
between it and the case, while the turning of the guard
plate facilitates the flow of the material.

CIGARETTE B0oX MACHINE.—Domingo
Perez y Bunol, Havana, Cuba. This machine not only
makes the boxes but packs the cigarettes. It comprises
aseries of mechanisms acting together to form a sheet of
paper into the shape of a box, then introduces the arti-
cles to be packed in the boxes and closes the latter. A
paper or cardboard feed device supplies periodically the
necessary material for each box, a cutter dividing the

material into pieces of the right size and shape, when a
conveyor carries the cut pieces to a former which makes
the shape of the box, which is then carried to a position
to receive the articles to be packed. The cigars, cigar-
ettes, or other articles to be packed are mechanically ar-
ranged in regular lines or rows before being conveyed to
the unfinished box.

OPERATING J16G PLUNGERS.—Adren L.
Heaston, Bingham Canon, Utah. In ore concentrating
jigs this invention provides a device for operating the
plungers in such manner that a quick drop is given to
the plunger to cause the water to be dashed upward with
great force through the screen to readily separate the
valuable particles from the tailings. 'The plunger is se-
cured to a lever pivoted on the tank, and near its pivoted
end, the long arm of the lever being slowly raised by a
cam, and quickly returned by a spring, thus throwing
the water upward against the material containad in a
sieve.

Pipe CourpnING AND FiTTING.—Wil-
liam H. Le Chard and John A. Best, Atlantic City, N. dJ.
In long screw pipe couplings and fittings intended to
withstand high pressure, this invention provides the
threaded portions with plain surfaces whereon are com-
pressed soft metal collars for packing and making tight
joints, such packing collar being kept always at hand
when the sections are coupled or uncoupled. The
sockets, locks or jamb nuts employed, and also the
mouth portions of the fittings, are so shaped that the
soft metal collars will be effectually compressed between
such opposing surfaces, the collais being wider at their
inner than their outer peripheral surfaces.

Agricultural.

FARM GATE.—George W. and John E.
Lilly, Sedalia, Mo. This invention is for an improve-
ment in horizontally swinging gates adapted to close
automatically by gravity, and whose free ends may be
adjusted as required to swing over stones or other ob-
structions, such adjustment also facilitating the sepu-
rating of small domestic animals, as sheep and swine,
from larger ones, as horses and horned cattle. The gate
is formed of horizontal slats and pivoted vertical con-
necting bars, and hinged alongside is a triangular device
formed of a right angular rod and a tension rod, while a
toothed plate secured vertically to the gate proper en-
gages the pointed end of the device.

Miscellaneous,

AERIAL PHOTOGRAPHIC APPARATUS.
—William A. Eddy, Bayonne, N. J. In apparatus to be
carried by a Kite string to properly support photographic
cameras for taking negatives of the surroundings from
a great altitude, this inventor has devised a novel form
of hanger, which, with a boom extended from its lower
lower end, are connected with the kite string, the
hanger supporting a platform to which the camera
holder is hinged, there being means for elevating the
rear end of the holder, over which also extends a hinged
arm adapted to engage the shutter operating button, and
a string extending downward from this arm to the
ground. By drawing on this string the shutter of the
camera is operated to make the exposure at the desired
time. The platform may carry several cameras, the
strings being connected and all simultaneously operated
in the same way.

SEwWING MACHINE HEMMER.—Mary R.
K. Fowlkes and Mary E. J. Bennett, Selma, Ala. The
improved hemmer devised by these inventors is designed
to produce hems of any width, from one-fourth of an
inch to eight inches, and it may be applied with very
sglight changes to either lock stitch or chain stitch ma-
chines. The improvement comprises a base plate with
front slot and parallel graduations, in combination with
a slotted gage bar with foot, a cross bar with clamp bolt
secured in the slot of the base plate and a separate hem
turner.

TYPEWRITING ATTACHMENT FOR ADD-
ING MACHINES.—George W. Dudley, Charleston, West
Va. Two patents under the foregoing title have been
granted this inventor for improvements upon an inven-
tion formerly patented by him, according to one of
which it is intended to extend the scope of the machine
by providing it with a fully equipped alphabet, with
numerals and characters, adapting the machine for mak-
ing statements of accounts and doing all kinds of clerical
work involving the use of letters or figures. The object
of the invention covered by the other patentis to enable
the combined adding and printing machine to operate
upon and print directly on blank books, such as bank
books, pass books, etc, and to this end the printing
carriage and its associated parts are reorganized to ena-
ble the blank book to be readily placed in the machine
and the extensions, and the totals to be printed directly
on the pages.

IcE CREAM FREEZER.—George S. W,
Brown, Athens, Pa. This is a household appliance compris-
ing the freezer, a tank for storing the cream when frozen,
an ice water tank or refrigerator, all built in cheap and-
compact form, and designed to be of great utility. Within
the frame of the freezer is a revolving freezing cylinder,
and the mixture that is to be frozen is held In a recepta-
cle that is vertically adjustable in relation to the cylinder,
a scraper being suspended from the frame so as to bear
against the cylinder. scraping off the frozen cream and
allowing it to drop into a receptacle below.

FiLTER.—Edon A. Brashear, Western
Port, Md. This filter has a central inlet at its bottom
and a central filtered water chamber opening at the bot-
tom into a surrounding sand space, there being two ver-
tically adjustable concentric tubes forming an upward
passageway for water and sand, and both tubes being
open at their lower ends and forming a compound valve
with the bottom of the filter to cut off the sand by their
guccessive action, while forming a tight joint. The filter
is designed for household purposes or larger uses. and
the sand used as the filtering medium may be agitated
and cleansed from time to time by the admission of
water under pressure.

LaMp. — William H. Kineaid, Santa
Barbara, Cal. According to this invention, a series of

inwardly converging reflectors is grouped around a cen-

tral light, while transparent panes are located exteri-
orly of the reflectors and extending from the back of
one reflector toward the reflecting face of the adjacent
reflector. The lamp frame consists of two sections con-
nected by a vertical hinge joint, and a series of light re-
flectors secured to the frame is grouped around the cen-
tral light, whereby the rays are first concentrated and
then directed to properly light the streets, instead of
diffusing the light all around, and unnecessarily lighting
objects in the immediate neighborhood of the lamp.

BAskET.—William R. Yerby, Athens,
Ga. This invention is for a cheap and durable basket
designed especially for farm use in the gathering of pro-
ducts, the bagket being readily made without the use of
skilled labor. It is composed of an open rectangular
framework, held together by brace wires, while a bag
having pockets at its upper edges receives the four upper
bars of the frame, the bottom of the bag being engaged
by penetrating points and supported on the wires.

BELT FASTENER. — Jonathan Hill,
Jersey City, N. J. This is a fastener for machine driv-
ing belts, consisting of a locking bar terminating in
heads, washers passing over the heads of the bar and a
key passing through the washers and engaging the
straight side face of the locking bar. Thc fastener is
readily applied to connect the ends of a belt, the locking
bars and keys being given a curved form when the belt
is placed on a pulley, and the point of a junction form-
ing a ridge extending away from the pulley.

DooRrR SPRING AND CHECK.—Christian
Bayer, New York City. A swinging arm is mounted on
thedoor casing, according to this imvention, there being a
barrel on the free end of the arm and in the barrel a ro-
tating block through which extends a rod connected
with a shaft designed to rotate on the door, there being
a spring connected at one end to the shaft,and a chain
extending from the other end of the spring around the
barrel on the arm. The construction is simple, and the
device is not liable to get out of order, while it operates
effectively to close doors without slamming them.

TRACE CARRIER.—Edward A. Cotham
and George Wells, Monticello, Ark. This invention is
for a buckle especially adapted for use on the backband
of a harness, there being on the buckle a safety snap or
its equivalent adapted to be attached to the trace, such
snap or other device having a swivel connection with
the buckle to prevent chafing or rubbing the sides of the
horse.

HoRSE DETACHER.—James H. Dun-
nington, Washington, Pa. This is an attachment for
the front axle of the vehicle, and also the thills, the
portion connected with the thills being readily discon-
nected from the portion attached to the axle to permit
the forward or thill carrying section to be quickly disen-
gaged, and thus admit of the instant release of an unruly
or runaway horse. The device is very simple and inex-
pensive, the disengagement of the animal being effected
by pulling on a cord extending to convenient reach of an
occupant of the vehicle.

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

NEW BOOKS, ETC.

THEORY AND CALCULATION OF ALTER-
NATING CURRENT PHENOMENA. By
Charles Proteus Steinmetz, with the
assistance of Ernst J. Berg. New
York: The W. J. Johnston Company,
253 Broadway. 1897. Pp. xvii, 431.
Price $2.50.

In this work we have a very valuable contribution to
what may be properly termed the greatest development
of the new electricity. The title discloses its subject,
which is treated by a high authority. Dr. Steinmetz
has long been known as one of our best electrical mathe-
maticians, and in this work at last we have his contribu-
tion to the world’s work issued in really good shape.
The time has gone by when electricity can be treated en-
tirely from the practical aspect. Theory is absolutely re-
quired, and the mathematical treatment given to the dif-
ferent theoretical studies is imperative. Formerly the
higher mathematics were kept out of electrical books as
far as possible, but the new school of educated electri-
cians, well versed in analytical mechanics and in the cal-
culus, will hope to find in such works as that of Dr.
Steinmetz a percursor of many others.

DIE KRAFTUEBERTRAGUNGS-WERKE
RHEINFELDEN. Technische und
Wirthschaftliche Darstellung der
Ausnutzung der Wasserkrafte des
Rheins bei Rheinfelden. Herausge-
geben von der Allegemeinen Elektri-
citits-Gesellschaft. Berlin: Druck
von H. S. Hermann. 1896. Pp. 173.

Transmission of power has received great attention in
Europe, and electricity has lent itself to the work with
great effeci. This monograph is devoted to the river
Rhine as asource of power and to the development of the
power depending upon its flow. It treats of a most im-
portant enterprise in the use of water power and electri-
cal energy. It is profusely illustrated and well printed,
and gives the details of the work in several general di-
visions, such as water power, the generation of electric
energy, its transmission and utilization.

BERLIN UND SEINE BAUTEN. Berlin:
Wilhelm Ernst & Sohn. 1896. Three
arts in two volumes, 1550 pages,
2150 illustrations in the text, 18 plates
and 5 maps. 4to. Price stitched,
$15 exclusive of importation expenses.

This work is very comprehensive in its scope and deals
with every department of architecture and all kinds of
public works in the city of Berlin and its chief suburb,
Charlottenburg. Owing to the fact that Berlin is the
seat of county and provincial authorities as well as of
those of the Prussian kingdom and of the German em-
pire, the number of public buildings is very large. The
municipality also is world famed for the thoroughness
and effectiveness of its work. The publication above re-
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ferred to gives us an excelient review of the various pub-
lic buildings, such as the new parliament building and
the cathedral, which is being constructed, the various in-
stitutions of learning and office buildings as well as resi-
dences. Special chapters are devoted to descriptions of
the parks, the streets and squares, canals, bridges,
street railways and other means of communication. The
systems of water supply and of sewerage, the lighting of
the city, the fire brigade and the street cleaning depart-
ment are fully treated. The book also gives an account
of the industries represented in Berlin, as well as of the
markets and other buildings provided by the municipality
for the convenience of the public. The illustrations are
excellent and numerous, and the work is highly credita-
ble to the publishers as well as to the editors.

THE A B C oF THE X RAYs. By William
H. Meadoweroft. New York: The
American Technical Book Company.
Pp. 189. Price in paper 50 cents,
cloth 75 cents.

Thepresent work by the author of another well known
book bearing in part the same title will, we are convinced,
be very acceptable to many. The book is excellently
illustrated, well printed and has a very satisfactory index.
The radiograph, with accompanying photograph of a
mummy’s hand, that of an Egyptian princess, may be
cited as an example of the illustrations, some of which
in half tone work are of unusual clearness.

TABLES FOR THE QUANTITATIVE EsTI-
MATION OF THE SUGARS. With ex-
planatory notes. By Dr. Ernst Wein.
Translated, with additions, by Wil-
liamy Frew. London: E. & F. N.
Spon. New York: Spon & Chamber-
lain. 1896. Pp. xiv, 128. Price $2.40.

This work in the original German has been very widely
used both in Germany and America by sugar chemists,
and is regarded by them as a standard work on this sub-
ject. Itislargely madeup of tables, onlyenough text
being introduced to explain them, so that it amounts in
great part to a reprint of an important set of tables for
practical use, the text and headings being translated and
the whole put into English dress.

THE COMMERCIAL ORGANIZATION OF
FACTORIES. A handbook for the
use of manufacturers, directors, audi-
tors, engineers. managers, secretaries,
accountants, cashiers, estimate clerks,
prime cost clerks, bookkeepers,
draughtsmen,students,pupils, ete. By
J. Slater Lewis. London: E. &F. N.
Spon, 125 Strand. New York: Spon
& Chamberlain, 12 Cortlandt Street.
1896. Pp.xxxvi, 540. Price $12.

We have to rely upon the title of this book to tell to
some extent the ground it covers. It treats of the man-
agement of the force of a factory and of the use of the
different kinds of time registering systems. In some
places it affords somewhat curious reading, the Eng-
lish system of personal interference being quite strongly
brought out in some of the provisions. In it is eluci-
dated at great length many systems of conducting the
different departments of an establishment. As an ex-
ample we would refer to the portion devoted to the
ticket system of keeping exact account of the work
done by each man, of the time wasted by him, of his late
comings, etc. The illustrations of the book are numer-
ous—including the shape and inscriptions of checks for
time, of paper slips, of tickets and bill heads. Certainly
it 18 curious to see the workings of a factory broughtdown
to so scientific a basis as thatindicated.

DI1E SIEDESALZ-ERZEUGUNG VON IHREN
ANFAENGEN BIS AUF IHREN GEGEN-
WAERTIGEN STAND NEBST EINEM
ANHANGE UEBER SEESALINEN. Von
Carl Baltz, Elder von Balzberg.
Berlin : Wilhelm Ernst & Sohn. 1896.
Pp. 159. Also an atlas of 19 plates.
Price $8.

This is a very exhaustive work on the methods and ap-
paratus for the production of salt from salines. The
subject is treated in a very interesting manner, the chro-
nological order being followed in most of the chapters of
the book. Although continental European procedures
are described with most detail, still improvements due
to Englishmen and Americans are not omitted, so that
the author may rightly claim to have produced a thor-
oughly complete work. So far as we know, no similarly
exhaustive work has been published hitherto, and the
fact that the book received the highest award in a prize
competition is further evidence as to its thoroughness.
All improvements made since 1860 are described very
fully, the apparatus for boiling, drying, and purifying
the salt being treated with considerable minuteness. A
separate chapter is devoted to methods introduced at a
comparatively recent time, such as the hot air method,
the cooling method, the vacuum method, the Rittenger-
Piccard method, also the production of salt by utilizing
the heat of the sun’s rays. Another chapter treats of
the various uses to which salt is put in the household
and in different industries and arts. This chapter is par-
ticularly interesting. The production of salt from sea
water forms the subject of the last part of the book, and
there is appended a catalogue of works bearing on the
matter treated in the book, so that reference to the
original works utilized is made very easy.

Education by Correspondence.—We
have received the 1897 catalogue of the International Cor-
respondence Schools, Scranton, Pa. The catalogue con
tains a description of the courses of instruction in the
schools and states the methods by which the work is con-
ducted and a history of the institution. Correspondence
schools are not irtended to take the place of regular in-
stitutions of learrning, but in many cases the correspond-
ence school admirably meets the requirements of those
who for the want of time and means cannot attend
regular schools where scientific and technical subjects
are taught. The instruction papers are sent out and
questions are furnished which the student must
answer. When a set of answers is received by the school
it is examined, corrected, and returned with such sug-
gestions and criticisms as will enable the student to
understand the subject thoroughly.
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The charge for insertion wunder this head is One Dollar a
line for each imsertion ; about eight words to a line.
Adverti ts must be 7 at publication office
as early as Thursday morning to appear in the follow-
ing week’s issue.

Marine Iron Works.

‘U. 8.” Metal Polish.

Chicago. Catalogue free.

Indianapolis. Samples free.

Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,0.

Improved Bicycle Machinery of every description.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

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

Foreign Worrall Clutch Patents for sale outright or
on royalty. Great success in United States. Address
American Twist Drill Co., Laconia, N. H., U. S. A.

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

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

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

OINTS TO CORRESPONDENTS.

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

References to former articles or answers should
eive date of paper and gaﬂe or number of question.

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

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

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

Scientific American Supplements referred
to may be had at the oftice. i’rice 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labelec.

(7185) M. P. S. writes: In your issue of
January 16, under the head of Science Notes, you state
the coldest region on earth is the country around
Werchsjansk, in Siberia, where the thermometer some-
times falls below 68° Centigrade below zero (90° Fah.
below zero). Are you not in error when you say 68° C

=90° Fah.? Does not 68° C. =1543° Fah.? The
formula is § C. +32=Fah., or at least I was so
taught. A. The ariicle you refer to is correct. The

degrees below 0° C. are minus quantities, so that the ad-
dition, being algebraic, involves an arithmetical subtrac-
tion. Those not conversant with algebra, for degrees
below 0° C. may proceed as follows: If the result of
the multiplication of degrees below zero Centigrade by 2
is (a)less than 32, subtract it from 32 ; if (b) greater
than 32, subtract 32 from it. The result of a1s to be ex-
pressed as degrees above zero Fah. ; the result of b is to
be expressed in degrees below zero Fah. But treated
algebraically the formula is correct. Thus —68 X & =
—1222 ; adding 32 we bave —122% + 32 = —902. This
process gives a fraction more than 90° Fah. below zero
as the equivalent of the Centigrade degrees, which cor-
responds with the article. except that the fractien is
omitted, as of inconsiderable amount.

(71136) G. F. H. writes: 1. Is there a
compound, not poisonous, which, when paper is moist-
ened with a solution of it and a current of electricity
passed through the paper, will give the same or similar
result as is obtained by like treatment of paper moistened
with a solution of ferro-cyanide of potassium? That is,
will there be traced on the paper a permanent blue line
or a distinct line of any color ? A. A solution of po-
tassium iodide acts thus. A very dilute starch solution
may be added to the jodide solution to intensify the color.
2. Can paper beso treated as to become a conductor when
dry, the current being of the strength of one gravity cell?
If so, what is the treatment required ? A. No;except by
brazing or coating with black lead or some such treat-
ment. The conducting powers of paper charged with
chemicals, as used in chemical telegraphic recorders, is
due to the presence of moisture.

(71137) R. G. R. atks: 1. I have a mo-
tor having a ring armature about 314 inches in diameter.
The armature is wound with about No. 24, the tield with
about No. 10, speed 2,200 revolutions, volts 6. Now I
want to convert it into a dynamo. How am T to reduce
thespeed ? A. Do not attempt to reduce the speed, but
run with large belt wheel on countershaft so as to main- |

tain a speed of 2,000 to 3,000 revolutions per minute. You |

may not get much satisfaction from it, as a motor is
often poorly adapted for use as a dynamo. 2. Why
will not the current from an induction coil run a motor ?
A. It will run a special motor adapted for high tension
electricity. It will not run an ordinary motor, because it
produces an almost infinitesimal current of alternating
and very high frequency type at enormous potential,
while ordinary motors are adapted for currents of widely
different character. 3. Should the above described mo-
tor run connected as ashunt ? A. Yes.

(7138) A. H. C. says: Can you inform
me where I can get a cement which is not soluble in alco-
hol and that will hold glass? A cement, for example, that
would mend a glass whisky or brandy flask so that it
would hold liquor. A. Take the best kind of glue; pour
on an equal quantity of water ; let it soak overnight;
next morning melt it over a gentle heat, and add fine
Paris white or white lead ; mix well, and add a little
acetic acid, carbolic acid, oil of cloves, or any other
ethereal oil, to prevent putrefaction. This cement is

. troplating apparatus ?
‘See our SUPPLEMENT, No. 310, for electroplating.

also adapted for flexible objects like leather. It will
not withstand boiing water well, as this softens the glue.

(7189) E. G. B. asks for a recipe for

making grafting wax. A. Grafting wax:

1150 5110 155508060000 00506000 BA00H BO000ZoT . 40z
Resin .. A
Lard..... LR
BeesWaX. .o ciiiiiiiieiiaiainnnn oooao 2

Melt over a slow fire, or
2. Melt together equal quantities resin and beeswax,
and add enough tallow to produce the proper consistency.
Grafting wax :

3. Pineresin.i.ceeciiiniiniiiians 000000a ..50 parts,
Tallow . .oove v iin v 10 **
Turpentine........ .. cevernoennn ceenn B0Y
Alcohol, 90 per cent .................... 5 ¢

The resin is melted in an iron vessel. The turpentine
is added, next the tallow, and finally the 90 per cent
alcohol. Stir the ingredients thoroughly and cool.

(7140) H. J. F. asks: 1. Can I deposit
zinc upon carbon plates? If so, how and what is the
process ? Can you furnish me formula for above? A.
Zinc can be deposited on them electrolytically. See our
SUPPLEMENT, Nos. 994, price 10 cents by mail. 2. I
have constructed a battery, using carbon and zinc for
elements, exposing to the action of the solution 96 square
inches, and obtain 8 volts for about one hour, and after
that time it drops about 35 per cent. per hour. Can you
recommend a solution that will give longer life ? I do not
care as to the consumption of zinc. A. Asregards your
battery, if you have used good bichromate solution, no
improvement can be suggested, unless it is to use larger
vessels, o as to have moresolution. We assume that
your zincs are well amalgamated; neglect of this will
make the battery very short lived. 3. How much power
can I derive from 8 light dynamo used as a motor ? A
The dynamo named should give over 14 horse power.
4. Can I not use the 8 light dynamo described in SUPPLE-
MENT as a motor to run a 20 foot boat and run same by
battery ? A. The dynamo could besoused. You should
use storage batteries. 5. What is the output of dynamo
in watts ? A. About 50 watts. 6. What kind of battery
do you recommend and how many for a two gallon elec-
A. Eight or ten gravity batteries.

(7141) H. B. asks: 1. Which is the best
battery to use in electroplating, or why is the Smee or
Bunsen used mrore exteusively than the gravity ? Could
not the first be used ? A. The high resistance of the
gravity battery tells strongly against its use for electro-
plating. On the other hand, 1ts great constancy is much
in its favor. There are no absolute grounds in favor of
any one kind of battery. Each kind has its good and
bad points. 2. Would it cost more to use a gravity
cell than a Smee or Bunsen, as the first has to be closed
four or five hours a day, the Smee or Bunsen being
used from one-half to two hours ? A. The gravity cell
can be run perhaps cheaper than any other. If the upper
two or three inches of solution are withdrawn by a large
India rubber syringe when the battery 18 out of action,
the closing of the circuit will not be required. 3. How
is the gold solution used in plating made? Also the
silver? A. See our SUPPLEMENT, No. 310, price 10 cents
by mail. 4. What shape and weight are the gold and silver
anodes usually ? A. Plates are used of area proportional
to work. The weight has no effect on the action. 5.
In a storage battery and on a dynamo, which is the posi-
tive and negative terminal? In charging a battery, how
are the terminals connected? The negative and negative
or the positive and negative ? A. The purple colored
plate of a storage battery is termed the positive. It cor-
responds to the copper or carbon plate 1n a primary bat-
tery. For charging connect the cells in series, positive
tonegative. 6. When lead is substituted for the copper
in the gravity cell, does it need to be insulated where it
comes through the two solutions ? A. The lead plate
should not come through the two solutions. It should
lie at the bottom of the jarin the copper sulphate solu-
tion. A gutta percha insulated lead or copper conductor
should connect with it and lead out of the battery jar.

(7142) J. MecL. writes: 1. What isthe
difference between American wire gage and Brown &
Sharpe’s gage? A. They are identical. 2. If I make
electric motor described in ¢ Exper.mental Science * one-
half size, what change would I have to make in the wire
and what part of the original power would I get? A.
It would give you about one twenty-fifth of the power
of the larger dynamo. The sizes of wire would be de-
termined by the voltage desired. 3. Where can I geta
good description of how to make a sensitive galvanome-
ter, not the mirror type? How can I make a tangent gal-
vanometer without having resistance coils? A. For gal-
vanometers we refer you to SCIENTIFIC AMERICAN, No.
12, vol. 61, also SUPPLEMENT, No. 794 ; price 10 cents
each prepaid by mail. Resistance coils form no part of a
galvanometer; they are used in connection with it to de-
termine resistance of conductors. 4. How is the mag-
netic meridian found in using a tangent galvanometer?
A. By the compass needle. Set the instrument so that
the needle points to 0 on the scale.

TO INVENTORS.

An experience of nearly fifty years, and the prepara-
tion of more than one hundred thousand applications
for patents at home and abroad, enable us to understand
the laws and practice on both contlnents and to possess
unequaled facilities for procuring patents everywhere.

A synopsis of the patent laws of the United States and |
all foreign countries may be had on application, and per- |
sons contemplating the securing of patents, either at

home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New 'xork

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

MARCH 16, 1897,
AND EACH BEARING THAT DATE.

|See note at end of list about copies of these patems ]

Adding and registering mechanism, C. H. Iittle.. 579,115 °
Adding machine typewriting attachment G. W.

LS e 579,047, 579 048
ee Burglar alarm.

Alarm

Alloys, ete., tank for treating, F. A. Thum.........
Animal trap, C.B. Trumble.........cccuueeen.
Aromatlc nitrosulfo chlorlds, making, B. R. Sei-

518,953
. 519,026

................................................. 578,839
Asphdlt pavement heating apparatus, C. H. John
.................................. 78,930

Axle, ball bearing, C '1‘ McCue 578,892
Axle box, J. W. Skilton......... 578,949
Baling press, M. E Brown .......... 578,857
Barrel, composite, O W Crawford 578,974
Barrel cover, M. H. 518,11
Basket, W. R. erby ........ 519,
Basket making machine, E. Horton. . 578,876
Batteries, charging secondary, I. Kitsee.... . .. 578,8.
Battery. See Electric battery. Storage hattery
Battery, S. J. Martin 579,001
Bean picker, G. F. Cripp 578,861
Bed, folding couch, D C Storr 578,844
Bedstead brace, J. . Anderson 78,80
Belt fastener Brl.......... 578,991
Belt shifter, F. Taylor, 579,100
Bicycle, A. B. Clark. 579,042
Bicycle, F. E. Guy..... 578,921
Bicycle canopy, C Stu 578,183
Bicycle handle, F. B. Fannmg ........ 578,734
Dicycle newspaper rack, F. M. Hatch 578,871
Bicycle saddle, .I E. Plew 78,900
Bicycle saddle, . S. Seaman. 518,837
Bicycle stand, N. ‘B. Le Fevre.. 578,8
Bicycle nupport W. J. McGinniss 578,761
Bicycle support, H. Sebald 518,8.
Bicycle sugport for learners, I. N. Lincoln......... 78,937
%mger or ho%ger gor papers, {.emporary, g Baer.. 579,033

inder or holder for papers, temporary, J. Myers. 579,073
Bit. See Drill bit. v v ’
Black}n% case, shoe, C. E. Eckfeld.................. 518,132
Bobbin holder and thread catcher, 0. C. Burr.. . 518,811
Boiler. See Steam boiler.

Bolt. See Seal bolt.

Book, combined bill and record, R. G. Craig
Book rack, A. D. Linn.
Boot or shoe, J. F. Wal
Bottle. J. F. Pope......
Bottle stopper, T. F. Langle
Bottle stopper, K. Schenker..
Bottles, lock sealing cap for, S. W Morgan..
Box. See Paper box. Salt box

Box, F. H. Chas ... 578,967
Box” fastener, J. F. Gilliland.. . 519,057
Brace. See Bedstead brace.

Braiding machine, O. Dickhaus.....................

578,916
Brake. See Car brake. Wa%on brake.

Bridge substructure, W. E. Phelps................. 579,007
Brush, A. C. Estabrook............. . 519,107
Brush E. I. Miller......... . 578,999
Brush’ machine, M. Young.. . 578,907
Brush, mucilage, J. F. Smith. .. 518,780
Buckle back band J.W. Cronan 578,975
Buffer,'S. D. King.. ... ..o cieseneneosinooninins 518,752
Buﬁing or pOllShl‘l)l& devnce, H. A. Webster. 578,958
Buggy spring, C. W. Hewitt................ 78,874

. wit
Burglar alarm, M. P. MeDermott

78,893

Burial casket,' W. Hamilton........ . 579,091

Button setting machine, A. J. Shi pley.. . 579, 017
Cabinets, means for securing partltlons of.C. C.

DOL@IL. . vauaunavisaseenn smrieenanssereninssensnnes 518,728
Call and call answering ap paratus, electrical, E.

owenetal....ooo.oooiiierinieennniiiniinnna.. 579,075

Camera, magazine, S. D. Williams.................. 578,905

Can. See Garbage can.
Can heat(lis, machine for attaching gaskets to, I.

Can opener, H. Berntsen.
Can opener, H A. Frants..

Car brakes, automat;

79,089

Can opener, R. B. Stewart. . 579,084

Can sto pper, F. W. Olin.. . 579,00

Capsul e ﬂl]mg machine, F . 578,985

Car brake, J. W. Buford . 578,984

Car brake, S. Rogers N T
. &

H. E. Downing.
Car coupling, (, H
ar, dumping, E. S. Hart,
Car, metallic rallway ¥. H
Car parlor and sleeping, J. M. O,
Car, pneumatic motor, H. Haupt.
Car, sleeping, J. I. Newburg..
Carding machine, J. T. Meats
Lartndge holder, temporary, T. C. Johnson
Case ee Blackmg case.
Cellars, etc., of concrete, means for constructing

518, 931

storm K. G MOOD. oo vseiieenszssanssnnnns 578,891
Cemermgmachme Bu]ock & McLauchlin......... 579,037
Chair. See Dental chair.

Check, bond, note, etc., L LoOeBer..cccverrenccennns 578,824
Checkrein hook, A H. ATp............. . 518,806
Check row chain or wxre, J W. Parker............. 578 830

Chlorocyanid salts and making same, G. J. At-
kins 578,908

Cigarette bo xes and packing cigarettes, macbme

for making, D). Perez y Bunol........ 79,038
Cigarette machine, Bucklin & Hartigan. 518,715
Cigarette machine feeding device, J. ¥. Hartrgan .578,741
Circuit breaker, H. P. Kelly..................oooi.i 578,750
Clamp. See Dental clamp.

Cleaner. See Tube cleaner.
Clip for holding sheets, blanks, etc., S. G. Brown. 578,858
Cllpfmg horses, etc., apparatus for drwmg cutters

JarK . .. e 578.915
€Clock settmg mechamsm electric, C. M. Crook... 578,976
Clutch mechanism, W. H. Eddy............c....... 578,732
Coating mlxturea, device for applying, F. H

Cloudman 579,04
Cock, stop and waste, 1. J. Leahy. 578,885

Coffee machine, W. Borchers..
Coffee potLdéip, J. F. Pierce..

Coffin, E. L. Snader.............. 578,781
Collar and trace, breast F. Ray. 578,772
Compression roll for slashers J Sul 518,951
Cooking utensil, M. F. O Lallaghan 578,765
Copper ore and mattes, reducing, A . 518,817
Corset. F. K. Hickok.... . 518,926

Coupling. See Car couplr
Cricket stump, J. Rowley.. 578,835
Crochet machine, J. Ashwoi 579,102
Curtain drying frame, lace, R.

- 578970

Cutter. See Meat cutter "Thread cutt

Cycle saddle, C. ¥. Batt. 579,
Davit,J. W. M¢Kinnon. 579,119
Dental chair, M. C. Mer 579,094

Dental clamp, J. A. Dunn
Desk, H. D. Hermany..
Door binder, Newhall & Cook

5 07
Door spring and check, C. Bayer . 578,962
Drawer pull and sample hoider, G. W. Campbeli.. 578,913
Drawingroll clearer, J. Thomson, Jr . 579,09

Drill bit or similar tool, 1. H. Annabie.
g tester, K. Lan
ectric accumulators, active mass for, S. Ham-
mach er.
Electric accumulators, paste for, R. Linde.
Electric battery, H. N. Farley
Electric carrier apparatus, H.

Electric elevator, S. D. Strohm 579,024
Electric machine controller, dynamo, C. E. Woods 579,028
Electric machine, dynamo, G Scheeffer........ 579,012

Electric machines, construction and regulation

of, ICKS. t ittt e e 579,059
Electrlcmachmes from heat, means for protect-

g, J. P. B. Fiske . 579,051

Electrlc motor and dynamo, W. S. Horry.. . 579,062

Electric motor controlling mechanism, . R.

I O L T T LT T et tetete 5 578,707
Electric motor regulator, R. M. Hunter. . 579,063
Electrical controlling apparatus, B. C. Van E . 575,954

Electricity meter, A. Ra 579,079

Elevator. See Electric elevator.

Elevator, J. S. Muckle .. 579,071

Elevator, W. A. & H. W, Placier. . .. 579,076

Elevator mechanism,J S. Muckle . 579,072

Engine. See Hydrocarbon engine. Rotary engine.
Traction engine.

Envelope, J. Price.......ccooviiiieiiiiiiiiinnninnn, 579,077

EXCavator (& /o S R 000A086000008660008060 06600 518,751

Extractor. See Tree extractor.

Eyeglass frame, S. Hummel...............oc.ool.... 578,821

. Fabric. See Needlework fabric. Pile fabric.
Woven fabric.

Fan, exhaust,S. Rembert.............ccooevieiunnes 579,08_1

Farm gate, G. W, & J. E. Lilly 579,006

Faucet, automatic measuring, registering and re-
cordmg M. Buford

Feed water heater, W. L. Shepard.. 578,904
Feed water purifier, W. L. She] ard. 578,903
Fence wire reel, Gibbons & McDona 9,056
File, cabinet, Al J. Wells 578,19

Filefor holdin,
File, paper, S.
Filter, E. A. Brashear
Fire escape, J. H. Higg1

Fire escape and water towe 578,989
Fire extinguisher, V. id. Campbell 78,960
Fire hose, telegraph, J. "Buchtel 578,716
Fishing line attac ment L. H. McMahon 578,762
Flue cover, E. H. HUENOLIA . .. veennereensannnenes 578,748

| Game counter

pool, F B Wood
"EW r,

Garbage can, .
Gas burners, by- pass valve for Weisbach or other

incandescent, G. S. Barrows........... . 918,111
Gas generator, acetylene J. H. Couper 528.972
Gas izenerator acetylene, C. H. Wilcox 578,847
Gas htmg B.delery........c...o.... 518,934
Gas manufacturmg apparatus, W. H. Harris 519,110
Gasmeter, E. B. De La Matyr............. 578,863 to 578,865
Gate. See Farm gate.

Gate, R. K. Ball .. 518,709
Gate, T.Sawyer .. 578,047
Gear wheel and mechanism for making same,

wrought metal, U. & F. L. Eberhardt........... 578,731
Generator. See Gas generator.

Glass grinding and polishing machine, P. Semmer 518,719
Gold from ores, extractin, gH R. Cassel....578,720, 578,721
Gold from ores, process of and apparatus for ex-

tracting, B. C. Hinman........occeeuveeeeennannn, 518,146
Gold separator, hydraulic, Barr & Johnson .. 518,807
Grain dislodging attachment, M. P. Kneifi .. 578,754
Grain, rotating cylinder for germmatmg and dry~

ing, 5 .. 518,845
Grape shears, V.W. Kelly.. . 518,[)96
Grease separator, W. J. Baldwm. 518,708
Grinding and scouring apparatus, S. D. Coates 518,969
Gun, magazine air, T. 518,820
(xuns combined bolt stop and cartridge e)eetor

£OT DOIt, W P. LATAWAY -+« evenenrnsessensmnencnns 9,096
Half rounds apparatus for making,J. W. Hussey 578 877
Hand grip, Wiens & Brands 8,959
Hand shield, S. F. 578 852
Handle. See Bicycle handle.

Hanging, ornamental, C. W. Jackson............... 518,878
Heater. See Feed water heater.

Heater and ventilator, Johnson & Ensign.. .. 578,993
Heater attachment, I. Brooke.............. 518,808
Hook. See Checkréin hook Lacing hook

Horse detacher, J. H. Dunnington. 578,979
Hose bridge, railway, C. A. & C.J 579,090
Hose support, O. Bagley 578,851
Hydrocarbon engine, E. 79,068
1ce cream freezer, G. S. W. Bro 79,040

Ice cream mould, C. Memncke..
Incandescent llgint fixture for

E, Farraday 78,135
Incandescent mantles, process of and apparatus
for hemming ends of, E. Skriwan 5.8,841
Index making apparatus ‘W. W. Le Seur..
Indicator. See Water mdlcator

Ink ribbon mechanism, D. E. Felt..

Insecticide, A. H. Danforth..

Insulator, Luscomb & Crane..

Jack for seati ing tie pla tes, P. Haley 78,869

l Jig plungers, device for operating, A L. Féaston 78,

Joint. See Railway rail joint.

Journal bearing,J. B. Christopher.................. 579,041

Jute, machine for deﬂbenzmg compacted, R. C.
MCIIZICS . - vt neene e eieeneseeerneanaeaerananns 578,890

Knife. See Orange knife.

Knob spindle fastener, J. S. Randall.. 79,078

Lacing hook, E. Kempshall........... 79,112

Lamp, W. H KINCaiA. ..oeusnens oo 78,995

Lamp hurner, Hoover & Lougheed 78,875

Lamp burner, Smith & Isgrig..... . 579,018

Lamp, electrlc arec, T. E. Adams. 7 y

Lantern, Brown & Fowler........
Lantern railway, E. M. Barteau.
Latch and lock, bag, C. A. Johnson
Lighting devree P.J. Carmien
Lightning arrester, W. K. Freeman.
Liquid mixing apparatus, A. Gates
Liquids containing carbonic acid, apparatus or
drawing off, A. Kremper
Load binder, H. M. Bradley
Lock. See Seul]ock.
Lock, W. S. Nash
Log turner, C. E.
Lubricator, E. McCork
Lubrlcator, L. C. Pond

Lumber handling device, J.
Magazine, firearm, E. G. Parkhurs
Manure carrier. D. B. Cherry.
Match cabinet, S. Green....
Match making machlne J. C. Donnelly.

Meat cutter, rotary, F. H. Pierpont........ 5
Meat safe for butchers, etc P. Hammond.' 1t
Metals and alloys, producmg, . Goldschmidt.... 578 808
Meter. See Electricity meter. Gasmeter.
Meter seal, H. RiNgNess .......veeviiniiiniinaninennn 578,175
Milk, cream, etc., apparatus for sterilizing, A. T.
¢ (o) 000000000000000000000a000000080A00CHE0R0TA0000 578,899
Mining, ete, apparatus for placer, .. 518,816
Mitten, catcher 8, A {1 5 5000000066006000000 6000 518,842
ould. See Ice cream mould
Motor See Electric motor.
Mowing and reapmg machine, H. E. Olson........ 518,766
Music stand, O ronson 78,809
Musical mstrument E. Wheaton 578,797
Musical instrument P. Zintzsch........ . 579,031
Musical instrument, stringed, C. Henlein. 578,812
Needlework fabric,J. Vialon........... c.ovevennnnn 518,17

Nickel from copper in ore or matte, separatmg,
. V. Hybinette
Nozzle, D. B. Adams..
Nut lock, P. E. Budlong
0Oil tanks, automatic cutoff for, G.
QOiling device, A. 1\ Ballantine...............
Orange knife, A. E. D:
Ores, reducing, H. L. Bridgman..
Organ action, electropneumatic, ings
10 i) A 800000060 00o0eao0 0000 0000080600000060000060
Organ fan and case, M. Clark
Oven, bake, A. Rauber......
Overshot or undershot whe
chinery, J. H. Highsmith.
Qyster tongs, S. T. Richardso:
Package for mustard, ete., C.
Padlock, Troast & Amwa.ke
Painting machine, cloth, R.
Paper box, R. P. Brown...
Paper box shucks, mac

Paper holder, J. T. Hoy
Pen, R. W. Robinson..
Pen, fountain shadlng, F. Van Gerpen.
Penholder,s M. Rhone...
Percussion wheel, F M
Pew b%(lz)ks attachment for extensnon of, L. H.

... 578, 813

. 579,027
Photographic apparatus, aerial, W. A. Eddy. . 578,980
Pianoforte or planebte, dJ. Strong ................... 518,182
Picker. See Bean picker.
Picture frame, metallic, R. Liebmann............. 578,936
Pile fabric, M. Drolet........occvveieiiiinninninnnnns 518,917
Pipe. See Tobacco pipe.
PlpeB cocuplmg and fitting, long screw, Le Chard &

Pipe wrench, Furbee & Barrett..
Prprng]for heat distribution in buildings, J. H
Mil

579,070
Placket fastener, J. R. Rueckert 578,946
Planing machine, L. L. Bartlett.. 578,712
Planter attachment, S. W. Myers 578,757
Planter, corn, W. T'. M. Brunnemer. 79,106
Plow, W. EASIEY+ . uenvnrnrnrnrnrnnsnn 578,730
Plow attachment, H. C. Alexander................. 78,849
Pneumatlc drspatch tube systems, switch rail for,
3 (0608000 60086000000600a000060803000003000 578,943
Pot.” See Coffee pot.
Press. See Balmg press.
Press, O. Smith 579,019
Printing machine, W. Scott . 578,778
Printing machine, fabric, S. 579,016
Printing machme, stencrl A. B. Dick. 518,726
Printing press, C. G. Harris. 518,739
Projectile, W. H. Bell...... . 579,035
Propelling means tor boats, 578,815
Propelling mechanism, vessel, Ha, 578,987
Prunmﬁ tool, reversu)le, C. Searles 579,083
Pump, tump ........... 578,950
Pump, air lift, Miller & Tho 579,069
Pum ro ary K. Marburg J 518,938
Puzzle, Dando, Jr.. . 579,045
Rack. See Book rack X
Rail for preventing derailments, safety, H. Bier- 378,054
.ot
Railway, 518, /896
Railway Cros: ng signal, . 518, ,840
Railway crossings, arrangement for closing or
opening bars at, H. Biermann................... 78,853
Railway rail bond, electnc. McTighe & Childs.... 578,829
y

Railway rail joint, L. W. Kennedy
Railway rail ]omt J. D. Trammell
Railway switch, D. F. Carver..
Railway switch, Hart & Field

Railway switch, E. Schuler..
ReaPer reel rake, W. Butterfield.

Reel. See Fence wire reel.
Refrigerator car ventilator screen, G. F. Brown,

0 000000000 0000600000 0AE000R000a000R0aaA0ANE0E000C 579,087
Rein guard attachment for shafts A. B. Rue 578,901
Releasing device, amma 1
Repeater, C. W. T.eise 8,99

Rivets, thumb tacks, etc machine for maklng,

Flushing tank for water closets, . Allen 78,850
tomatic, J. Holleran........ Rope conlmg machine, J. Garsed 5'(9,054
Foot, artificial, W. L. Richen... .................... 579,009 | Rotary engine, J. F. McElroy. 518,759
Frame. See Curtain drying frame. Salt box, T. Tellefsen.......... 578,952
Fruit pitter, P. M. Trask........cooviviieeniiennennns 578,790 | Sample holder, W. D. Smith 578,843
Furnace. See Metallurgical furnace. Smelting Sanitary trap, M. F. Moran.. . 578,827
furnace. Saw filing machine, J. C. Ballew. 579,103
! Furnace hoisting and charging apparatus, blast, Sawmills, combined set works and index mech-
Rotthoff & Neeland........c.uvviiiiiiieeeeneeenns 579,011 anism for, R. D. Inman . 578,928
« Furrow opener, disk, F. R. Packham [0 518941 | Sawing machine, B. G. Luther . 578,826
Gage bar tighteni devrce, . Nelson. .. 578,764 | Scale, computing, J. H. Swibhart.. . 578,784
! Game apparatns.V‘F ........................ 579,080 Scarf pin securer, I. H. J ohannes... 518,822
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Scissors or shears, B. Wesselmann................. 579,085
Scraper, G. B. Wilder............... . 578,960
Screw machine, F Schulze. . B8
Seal bolt, G. S. Tiffany............ . 5787

Seal lock Wheelwrlg t & Tiffany. . 578,798
Seeder, broadcast G. W. Eltzroth.................. 579,049

Separator See Gold separator.

Grease separa-

Sewmg machine attachment for making dress
facing, Schnorenberg & Simpson...............
Sewing machine fan attachment, P. O. Wlede-
mann
Sewing machine hemmer Fowlkes &
Sewing machine, tuck . Bowden
Shaft, flexible, G. H.
Shears. See Grape shears
Sheet metal tube, F. A. Wilmot.....
Shuttle, self threading, J. B. Daude!
Signal. See Railway crossing signal.
Skins mto horny material,

579,014

518,846
. 519,052
578,911
518,124

578,801
579,046

conversion of, C.

Marte
Skirt, cyclmg. L. L. lesh ...... .

79,061
Smeltmf furnace, Bishop.. 578,963
Spectacle frame, F. A, Stevens..... 579,099
Spindle and bearln L. J. Murray. 579,118

Spindle thread hol er, 0. C. Burr..
Spinning machine flier, E. E. Bradley
Spool, jack, Dingman & Klingin
Spraymg machine and plunger therefor, A. H.

RUZZIES. . tiiiiiiiiiiiiiiii it eiiiciiiieenennees
Spring. See Buggy spring. Door spring.

578,902

Sprinkling rose, H. Schaffstaet. .. 578,948
Square, folding, E. G. St . 579,023
Stand. See Music stand.

Steam boiler, J. J. HOZAN .......ccoviiieiiennennenns 578,147
Steam boiler, marine, O. Kling....... 518,153
Steam trap, Hermansader & Blandy . 518,873
Steering apparatus, J. Johannsen.................. 578,879
Stereotype malnng machine, Curtis & Titsworth 579,044
Stirrer, barrel, L. C. Strong . 879,025
Stirrup, G. G. VAND. <. e 5
Stocking oxidizing apparatus, O. Duckworth. 578,866

Stopper. See Bottle stopper

Storage battery, C. T. Barrett.

Stovepipe thimble, P. J. Haas .

Sugar, apparatus for separating liquid from crys-
talline, J. V. Smal

Switch. See Railway switch.

Can stopper.

Switch operating device, W. A. Clapp.............. 78,968
Sirup, apparatus for reclaiming crystalllzed E.

D. SINYEHO. . e veniinsneareansanenneansensenennns 579,021
Sirup drawing device, E. S. Palmbla............... 579,006

Tank. See Flushing tank
Telephone switchboard
Telephone transmitter,
Telephones, cutout and amtator for dust trans-

mitters for, S. B. R

Temperature controlling apparatus
Thill support, M. L. & J. D. Rice
Thread cutter, G. E. Witherell
Thrashing machine band cutte:

Weiss. . 578,195
’l‘hrashmg ne spreader and

bined, Nunamaker & Williams 78,898
Toaster, ‘A. Fairgrieve 579,050

Tobacco feeding and dressing mechanism, J. F.

Hartigan
Tobacco pipe, J. Townsend..
Tobacco pipes, draught apphance for, F. J.

Kaldenberg 78,881
Toilet appliance. M. Rhine. 79,120
Tool holder, C. W. Justus 79,064

oy, J. E. H. Hyde........ 78,749
Toy savings bank, C. G. Glover. 9,058
Trace carrier, Cotham & Wells 78,971
Traction engine, A. J. Martin ... D8,
T'raction wheel, J. A.Justice...........c.covvuvnennn 78,932
Tra{). See Animal trap. Sanitary trap. Steam

Tap.

Tree extraetor and carrier, J. A. Rutherford...... 578,836
Tricycle or bicycle, N. Merril . 579,002
Tripod, A. H. Loebs............. 78,998
Trolley repair wagon, W. B. Woods. 78,848
Truck, car, E.Cliff...........ccovvieannnnn . 578,814
Trucks, system of motor, J. F. McElroy............ 518,760
Tube. See Sheet metal tube.

Tube cleaner, H. F. Hall..............c.ooiiiina.. 578,922
Tubes, apparatus or machinery for closing and

securing metal, Platz & Huizer................. 578,945
Tubes with viscid or semifluid material, appara-

tus for fllling, Platz & Huizer................... 78,944

Tubmg, dev1ce for connectmg flexible, J.

’I‘ype hold er, J. L. MeMil
Typesetting machme, J. B.
Typewriting machine for the b
Typewriting machme type bar, H McDougalI
Valve, J. Platt
Valve, gate, H.
Valve mechanism, H.
Valve operating mechanism
Ormerod
Valve, steam or water throttle, sta;
Vending machine, coin controlled, A. Jussem.
Violin mute, J. E. Naudain.
Vise, W. E. Snedlker
Wagon brake, automatic, H. M. Flanagan ..
Wagon dump bed, Lorash & Hlllgemler ....... ... 9T
Water indicator and alarm, Cooley & Logee...... 578,125
‘Watertight hinged joint f()r bear trap dams, etc.,

O.W.Getchell...........oooiiiiiiiiii i, 578,982
Water wheel, percussion, F. F. Cazin .......... 518 812
‘Waterproof article and preparing it, S. Bennett.. 548 714

Wheel. See Gear wheel.
Water wheel.

Whip socket, A L. Irion

Window, J. Ort.

Percussion wheel.

Window cleaning device, Ezekiel & Stone......... ; 519108
Wire, etc., apparatus for treating, Hayes & Jern-
[0S 518,819

‘Wood preserving compound R. L. Valleen
Woven fabrlc, A. Heald..
Wrapper, E. U. Kimbark..
‘Wrench. See Pipe wrench.

DESIGNS.

Belt, L. Sanders............... 26,756
Bicycle fork crown, C. 5,
Bicycle rack, H. A. Dolge
Button, campaign, W. G. A
Button’ setting tool, V. B. H. Do
Carpet, A. Danb;
Dress shield, I. B. Kleinert
Kork, corn, M. M. Donnel]y
Indicator casing, J. C. sch,
Lamp, bicycle, Havel] & Wlllmms

6,762, 26,763

.26
Mowing machine section knife, WW. M. Brinkerhoff
26,778,
2

Photographic mount, J. W. McCabe.
Plate or similar article, A. Leger...
Pole holder, G. S. Webber.......
Shelf key, A. S. Held
Strainer, well, A. D. Cook..
Tile, hollow, H. A. Maurer
Tool handle, J. A. 'Traut...
Water wheel, hurdy-gurdy,
Windmiil tower anchor, O. J. Ziegler.
Woven fabric, H. W. Smith
Wrench, R. D. Shafer..........
‘Writing shleld T. H. Burchell

TRADE MARKS.

Aperient waters and medicinal preparations con-
taining such salts, salts of, E. Saxlehner

Baking powder, M. Kahn..............

FKire extinguishing appara
noult

Liniments t J. V. Crum

Linseed meal, Cleveland Linseed Oil Compan,

Pens for vertical writing, Spencerian Pen

om-
(113 2000000000000003000000000000CR0000 0000000000000
Remedles poultry, pigeon, pet stock and vete:
nary, Imperlal Remedy Company...
Salve, J. MacRae ......................
Skates. ice, Union Hardware Company
Stove castings, Detroit Stove Works
Stoves, fluid or oil, Novelty Manufacturing Com-

pan;

Stoves, heatmg and cooking, Detroit Stove Works
Tonics, Brown Manufacturing Company..
Vetermary remedies, C. H. Lanyon
Whisky, J. Blank & Company

A prlnted copy of the specification and drawing of
any patent in the foregoing list, or any patent in prmt
issued since 1863, will be furnished from this office for
10 cents. In ordermg please state the name and number
of the patent desired, and remit to Munn 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Janadian patents may now be obtained by the n-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each,
If compllca..ed the cost will be a little more. For full
instructions address Munn & Co., 361 Broadwsr,
York. Other foreign patents may also be obtainea.

New

W overtisements.

ORDINARY RATES.,
Inside Page, each insertion==-75 cents a line
Back Page, each insertion 1.00 a line
B=F=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 a,% ate type. Engravings may bead adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Star
Lathes iutomate

9 and 11-inch Swing.
New and Original Features

Send for Catalogue B.
Seneca Falls Mfg. Company,
695 Water St.,Seneca Falls,N. Y

Foot power
Y Screw...
...cutting

SHAPERS,PLANERS . DRILLS,
MACHINE SHOP OUTFITS, TOOLS
AND SUPPLIES. CATALOGUE FREE
O.I OCULVE.RT ST. CINCINNATI. O.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

€ RAND DRILL C0.)

Send for Catalogue. 100 Broadway, New York.

A Book of Tools

Lots about Lathes and
Razors in “A BOOK OF
TOOLS.” Funny com-

“A BOOK OF
TOOLS” is the
most complete Catalogue ever

contains 55(
pages, over 2,000 illustrations, prices are given.

1ssued ;

™ A copy of this book sent, postpaid, to any address
upon receipt of 25 cents in stamps.

CHAS. A. STRELINGER & CO0.

Address Box 124, Adv. Dept. DETROIT, MICH,

a2 oa e a s s aaaaaaaaassaasseas

STEA

A boon alike to

A mill for crushing ores.
Equal in efficiency to a

five stamp battery, and at
the prospector

STAMP o=
and mining

of the ex-
pense,
capitalist. Send for catalogue.

GATES IRON WORKS, Dept C.

650 Elston Ave., Chlcago. , MILL
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AMERICAN PATENTS.—AN INTER-

esting and valuable table showingthe nurmber of patents
granted for the various subjects upon which petitions
have been filedfrom the beginning down to December
31. 1894. Contained in RCIENTIFIC AMERICAN SCP-
PLEMENT. No. 1002, Price 10 cents. To be had ut
thisoffice and from ali newsdealers

Water Emery
Tool Grinder

Has no pumps, no valves. No
piping require to supply it with
water. Always ready for use. Sim-
plest in construction, n:ost efficient
. in operation.

IF~ Send for catalogue and prices-

W. F. & JNO. BARNES CO.

1999 Ruby St., Rockford, I11.

S BDROP FORGINGS

2 WYMANSGORDON
WORCESTER MASS.

28 BRADLEY STREET.

Agents Wanted

©000000000000000000000

The enormous demand for the Berliner Gramophone

in every nook and corner of the United States has

made it necessary for us to call the attention of the

Scientific American readers to the fact that we want

responsible wide-awake agents to represent us and

sell our goods.

Correspondence solicited.

NATIONAL GRAMOPHONE CO.,
894 Broadway, New York City.
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D INDICATOR ¢

May be run at
highest speed P
req\ured without heating. p:
Reads either right or left

0 mark may be instantly
moved to starting omt, €
Workmg parts incase: €

£/
STARRETT 59:, Athol, ¥455% &

-S.A. &£
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STARK No. 3

Bench Lathe

With Grinder and Attachment

§=Z~ Send for catalog B.L.

: JOHN STARK
, e WALTHAM, MASS,

Tuerk Bros., West Randolph Street. Chicago. I1l.  Chas. Churchill & Co.,
Ltd., 2 Cross Street, Finsbury, London, E. C., England.

ELECTRO-CHEMISTRY, RECENT AD-
vances in.—By J. W. Richards, A.C., Ph.D. A very ex-
haustive and interesting paperon tine progress that has
recently been made in the apparatus for and methods of
prosecuting work in the domain of electro-chemistry.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 1014 and 1015. Price 10 cents each. To be
had at this office and from all newsdealers.
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BALTIMORE MD. —2-
MANUFACTURERS AND DESIGNERS OF ALL KINDS OF

HEAVY MACHINERY,

REQUlRING FIRST CLASSWORKMANSHIP AND MATERiALS.

POOLE LEFFEL TURBINE
1o WATER-WHEELS, (&

(/ <\
L4Rs o, OoN AppL\CP‘

Experimental & Model Work

Circulars & advice free. Gardam & Son, 96 John 8t.,N.Y.

C. & F. Drill Holder

Attachment converting a Breast or Hand
Drill into a Bench Drill. Readily clamped
to table and holds almost any size or pat-
tern of drill stock. Price $1.50.
B~ Send stamp for catalogue of
machinists’ tools.

‘ CHANDLER & FARQUHAR,
38 Federal Street, BOSTON, MASS.

Queen’s Patent “‘Triple Plate”
Toepler-HoItz Electrical Machine.

Can be used at all
times of year andin
%ﬁ all kinds of weather.
Prices range from $25
to $50. Circular
on application. We
a complete line
lectrical and
Physical Instruments
and Apparatus.
QUEEN & CO., Inc.
1011 Chestnut St.
Philadelphia, Pa.

EDGCGE TOOLS-o~

are oftennearly ruined b{l using a grind-
stone not adapted to the work. Our
quarries Produce a large variety of grits
suit&ole or grinding any tool.

=M y we send you our Catalogue,
which will give yow some information ?
. GRAFTON STONE COMPANY,
No. 80 River Street, Grafton, Ohio.

Cool=Iiews!

Everything you want to know about
every Tool you can think of. Our
new 1897 Tool Catalogue is a veri-
table Tool Encyclopedia. A com-
plete Tool List for Metal Workers
and Mechanics of all kinds. Men-
tion this paper and send us 35¢, and
we will mail you, postpaid, a copy
of {,]hlst'YlO-page book with discount

" Montgomery & Co.

MAKERS ANDJOBBERS IN FINE TOOLS
105 FuLton STreer, New York Citv.

%]00b
CUALOGUE

SO

© 1897 SCIENTIFIC AMERICAN, INC.

«CIVIL.. -
ENGINEERING £t

In all Branches; Me-

TDGIVIL ENGINEERS

Surveyors, Draughts-

chanies; Architecture; Yn“ele-ls' %ﬁiz“‘:nl;‘::i‘i
Electricity; Mining; Workers, Machinists,
Plumbing; Mechani- Carpenters Plumbers,
cal and Architectural Steam Fitters, Miners.
Drawing; Steam i

References Everywhere.
Free Circular. State

Engineering (Stat’y., ¥/3;eea0
; ) Subject you wish to

Loco. and Marine).
The International
CorrespondenceSchools

Study.
meweaasea B, 942 Scranton, Pa.

COILS » BENDS

- of —
Iron, Brass and Copper Pipe

ALL STYLES,

The NATIONAL PIPE BENDING CO.
162 River St., New Haven, Conn.

THE ORNAMENTAL IRON INDUS-
try.—Description of the method of manufacturing
wrought. iron into ornamental and artistic forms, With
9 illustrations. Contanned in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 10220. Price 10 cents. To be had
at this office and from all newsdealers.

The Coburn Patent Trolley Track

Store Ladders.

A PAIR OF STAIRS ALL ALONG
THE LINE OF SHELVES.

&~ Send for Book. -

The Coburn Trolley Track Mfg. Co.

HOLYOKE, MASS.

The Long-Sought-For Found at Last

AN IMPULSE WITH EVERY TURN OF THE CRANK,
The Hicks Compound Cylinder
Gas and Gasoline 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. Catalog
free. FKrontier Iron
Works, 601 ATWATER
ST., DETROIT, MICH.

This beats Wind, Steam. or Horse
ower. We otler the
WEBSTER 2 actual horse power

GAS ENGINE

for X150. less 107 discount for cash,
Built on interchangeable plan. Built
of best material. ade in lots of 100
therefore we canm ake the Brme Box-
ed for shipment, weight 300 pounds.
Made for Gas or Gasoline.

I Write for Special Catalogue.

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

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
Gas Engine Co.,
21 W. Washington St.
springfield, O.

The Chlcagu Gas & Gasoline Engine

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

MANUFACTURED BY
J. J. NORMAN (CO.,
48 “A” South Clinton St.,
CHICAGO, ILL.

CREENFIELD

Steam Engine Works.

Established 1874.
Manufacturers of Greenfield Sta-
tionary, Portable and Yacht

ENGINES AND BOILERS.
Also Horizontal, Automatic
and Variable Cut-oft Engines.
Sizes from 3 to 7:3 Horse-Power.

Also Vertical and Horizontal and
Marine Boilers, Steam Pumps
and Adams’ Grate Bars.

W.G.& G. GREENFIELD,:
East Newark, N. J.

If you want the hest CHUCKS. huy Westcott's
Little Giant Double Grip o
i Drill Chucks, Little Giant
Drill Cbucks %
Improved
Oneida Drill

2
) Chuckq, Scroll
i Com bination =
g Lathe Chucks, Geared
Combination Lavue Chucks, Plain Unlver&a! Lathe
Chucks, Independent Lathe Chucks. A
No Y., Ul S0A,

Westcott Chuck Co. Oneida.
Ask _for catalogue in English, French, Spamsh or Gea man.
FIiST PRIZE AT COLUMBIAN EXPOSITION 1593,

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 St., Portland, Me., U. 8. A.

THE MODERN ICE YACHT. — BY

Geo. \W.Polk. A new and valuable paper, containing
full, practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale. showing the form. position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 6224. Price 1¢
cents. To be had at this oftice and of all newsdealers.
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Brcyveles

KNOWN QUALITY

You are making no experi-
ment in buying a Crescent
Bicycle. 56,000 men,women
andchildren bought Crescents
in 1895; 70,000 in 1896.
Owners of Crescents are
all around you. Ask them
aboutCrescentquality. They
know how good it is.
Crescent agents will
explain the many im-
provements for 1897,
We want you to ride
a Crescent this year, ”
WESTERN WHEEL WORKS,
Chicago  New York
Catalogue free.  Agents everywhere.

Ll 7 gl O o) WONI o, NI 1o Y T 9

WE UNDERSELL A

Bicycle Electric Lights, . .
. Necktie Electric Lights,

%8 Medical Batteries,
$100 Bicycles, best made, . .
Electric Bells, finest, . . .
Dry Batteries, best, . . . .
& Agents Wanted.
 Our Bicycle Electric Light is the
best thing that ever happened.

e I Catalogue 2 cts.
H10 ELECTRIC WORKHS, Cleveland, Ohio.

LENTMAYER'S e MICROSCOPES

in use by the leading Professors and Colleges
throughnut the world. The acme of perfection
in the art of Microscope making. Heartily in-
dorsed wherever used.

Complete illustrated catalogue of micro-
b scopes and optical apparatus sent free. Mi-
# crometer Rulings in English and Metric scales.

P

J. ZENTMAYER,
211 South Eleventh St. Phila., Pa.

MANUFACTURE OF BICYCLES.—A
very comprehensive article giving the details of con-
struction ot every part of these vehicles. With 15 en-
gravings. Contamed in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 908. Price 10 cents. To be had at thig
otfice and from all newsdeulers.

[ g Wl o W7 o W7 o) W g 1 g W5 o N g N 1 NI, NI, Y Y

—

Qltgivesa light that’s white & brizht

And two cents is the cost per night.
o B

HEIEILS ama

ng rKs
74 -278 Wabash v, Chidass., i

2 rling 'Cycle Wt

JAGENCIES /N, PRINC IPAL gc“(t/i.‘s‘;f i

s

ALl ThE

HALF A CENTURY OF CYCLES—AN

interesting history of the cycle from it8 origin ap to the
present time.  ‘I'ne first crank-driven bicvcle. The
**bone-shaker’ and its successors. The tricycie. The
modern wheel. Cycle building a1 science. Points of 1m=-

rovement. 'I'ne pneumatic tire. A hand and foot cvcle.

ith 9 illustrations. Contained in SCTENTIFIC AMERI-
CAN SUPPLEMENT, No. 101:2. Price 10 cents. To be
bad at this office and from all newsdealers.

I PRIN
My

Make money print-
ing for others. Our
Press prints a
newspaper. Type
settingeasy, printed
gules. lSend stamp
i . or catalogue, press-
B Cards, _circu-|es and supplies, to
lars, with $5 |the factory,
Press and save| KELSEY & CO.
money. Meriden, Conn.

BRASS SPECIALTIES

made from Sheet Brass, Rods or Wire.
E. CHESTERMAN CO., 241 Arch St.,, PHILA., PA.

NICKEL
AND
Electro-Plating

Apparatus and Material,
THE

Jue. |

96 catalo

for 150 p. 189

H
anson & VanWinkle

Co.,
Newark, N, J.
136 Liberty St.,N.Y.
35 & 37 S. Canal St.,
Chicago.

Send your business card | =

WILLIAMS’ SOAPS—in principal forms—sold by Dealers everywhere.

S

Luxury Shaving Tablet | “Genuine Yankee'” Soap
- 25 cents. 1

Ocents.
Round—just fits the
cup. Delicate

cake of shaving soap
perfume.

in the world.

NOTE—If your dealer fails to supply
you—we mail these soaps to any
address—postpaid—on receipt of price.

Oldest and most famous

Williams’ Shaving Stick
25 cents

This is the kind your barber
should use.

Ezxquisite also for Toilet and
Bath. TUsed in thousands
of the best families.

Surecurefor “‘chapped hands.”

€ cakes in a package—4i0cts.

‘Trial samplefor 2 cent stamp.

Address The J.B. Williams Co. (lastonbury,Ct.U.S.A.

LONDON: @4 GRLAT RUSSELL 8T., N. W SIDNEY: 1€1 CLARENCE 87T,

L A GSTAFE Ny

TELEPHONES

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

N Julius Andrae & Sons Co.
MILWAUKEE, WIS.

UY TELEPHONES
That Are Good--Not ““Cheap Things’

The difference in cost is little. We guarantee our appa-
ratus and guarantee our customersagainstloss by patent
suits. Our guarantee and instruments are Both Good

WESTERN TELEPHONE CONSTRUCTION CO.

250-254 South Clinton Street, Chicago

Largest Manufacturersof Telephones
exclusively in the United States.

50 YEARS®
EXPERIENCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
quickly ascertain, free, whether an invention is
probably patentable. Communications strictly
confidential. Oldest agency for securing patents
in _America. We have a Washington office.

Patents taken through Munn & Co receive
special notice in the

SCIENTIFIC AMERICAN,

beautifully illustrated, largest circulation of
any scientific journal, weekly terms$3.00 a year;
$1.50 six months. Specimen copies and HAND
BO®@K ON PATENTS sent free Address

MUNN & cCO.,
361 Broadway, New York,

‘*AS GOOD AS APOLLO”

This particular lie doesn’t do any harm ; it's
as old as Methuselah.

Does us good ; and the public too. If all the
galvanized iron were said by maker and seller
to be ‘“ as good as Apollo,” the lie would de-
feat itself and advertise us.

Apollo Iron and Steel Company,
Pittsburgh, Pa.

Durable—Easily Applied.
m T'bis roofing is manutactured
from natural Trinidad aspbalt
materials, and will not dry up
and become brittle under ex-
posure to the weatber as coal-
tar rootings do.  §&" Send for
free sample of roof 12 years old,
with civeular and price list to
2WARREN CHEMICAL

& MEG. CO..

S5 Kulton Srreet,
New York. U. s, A,

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, ite probable future,
experiments pertormed with it. A most valuable series
of articles, giving 1n complete form the particulars of
this subject. Apparatus ror making the gas. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998§,
1004, 1007, 1012, 1014, 1015, 1016, 10222,
1035 and 1038, Themost recent apparatus of sim-
ple and more elaborate type described and illustrated
in special acetylene Supplement No. 1057. Price 10
cents each. 1'0 be had at this office and from all news-

FLS &
QPGEARS
THE NEW BRISTOL COUNTER

EXPERIMENTAL WORK

sl¢ ¢ATALOGURg @

FREE
UNION MODELWORKS CHICAGO|

N Sl rrrrrrere B

Registers an accurate account of work done on print.-
ing presses, grain tallies, weighing, measuring and
other automatic machines. Counts up to 1,000,000 gnd
repeats automatically. Simple, accurate, durable. Spe-
cial couuters toorder. I Send for circular, .

¢, ROOT, Bristol, Conn., U. =, A,

» oJe

PRICE

1

260 pages of bargains.

TMURRAY DL

Our New Catalogue for 1897 contains

Single Buggy

ULV LY PR g Harness $3.90; Double Buggy Harness $12.76; R
e Sl $ 19.95; Top Buggies $29.85; Road Carts $8.90; Phaetons,
Surreys, Spring Wagons, Delivery Wagons, Milk Wagons, Farm
Wagons & everything on wheels at prices never hefore heard of.
If interested, send 8c.(stamps), postage for 260-page catalogue No. 2.

FTTRWE SELL DIRECT TO THE CONSUMER BCTT TR A

| G WILBER H.MURRAY MFG CO.

CINCINNATI,

; %7

ZAY HARNESS

830

MUR

OHI0. US.A

© 1897 SCIENTIFIC AMERICAN, INC.

The Waverley Bicycle for 1897 is
the acme of bicycle construction.
g)rinciples of

New and expensive
construction involved make the
cost of building enormous. Hence
the price is $100.

The only bicycle
with true bearings

Last year the Waverley was as
good as any wheel in the market—
better than most. Because new
machinery was not needed for its
continued construction, the price
of the improved 1896 model has
been reduced to $60—a saving of
$25 to you.  Catalogue Free.

Indiana Bicycle Co., Indianapolis, Ind.

LOCK UP YOUR WHEEL!

Keep your Bicycle safe from strang-

ers by using

THE LITTLE GEM
COMBINATION LOCK
¥¥ 12combinations. 34 0z. weight. Price
w25 cents. Illustrated catalog of Bi-
cycle Sugdries frqe to gea]ers only.

EO. W, N N
148 N. Fourth St. Philadelphia, Pa.

CROOKES TUBES AND ROENTGEN’S

Photography.—The new photography as performed by
the use ot Crookes tubes as a source of excitation. All
about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 181, 189, 238, 243, 244, 792. 795,
905, 980, 1050. 1054, 1055, 1056. 1057, also
SCIENTIFIC AMERICAN, Nos. 7, 8, 10 and 14, vol. 1.
These profusely illustrated SUPPLEMENTS contain a
most exhaustive series of articles on Crookes tubesand
the experiments performed 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 Roentgen’s photography. Price 10 cents each
I'o be had at this office and trom all newsdealers.

, CROOKES TUBES
st X-RAY
Catalogue A. APPARATUS
Ruhmkorff Coils, Static Machines, Fluoroscopes. etc.

OTOGRAPHIC SUPPLIES.

PH
SWETT & LEWIS CO., Successors to .
G. A. Frei & Co., 11 Bromfield St., Boston.

Carts, Surries,
Phetons,

9 SpringWagons,

Harness and Saddles shipped % g D.
anywhere to anyone with
privilege to examine atlow-
est wholesale prices. Guar-
anteed as represented or
money refunded. Send for
illustrated catalogand testi-

&>

o
SRS

monials Free. Addr.(in full)
CASH BUYERS’ UNION, 158 W. Yun Buren St., B-131,CHICAGO

Headquarters for

DUMPING
Horse (arrs.

‘Wide and narrow tires.
Low rates of freight from
our works—Tatamy, Pa.—
to all points.

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

\“ "/
NS

N LARGEST LINE IN THE WORLD
et sl SAT|SFAGTION GUARANTEED.

Japanese Patents

< Hnd...

Crade Marks.

PRESIDENT McKINLEY, on March 9,
issued a proclamation promulgating
the treaty recently ratified between the
governments of Japan and the United
States providing for the reciprocal pro-
tection of Patents, Trade Marks and
Designs in those countries.

Citizens of the United States may now obtain
patents in Japan. Japan has been very active in
adopting American and European inventions;
and as patents heretofore have been granted
only for inventions made by native Japanese,
the foreign inventor could not obtain protection.
foreign inventions becoming public property as
soon as publication had taken place. Foreigners
may now obtain Japanese patents, provided the
application is filed before the invention hecomes
publicly known or used in Japan. The popula-
tion or Japan is estimated atabout forty-five mil-
lions. For further particulars, cost, etc., apply to

Messrs. MUNN & COMPANY.
361 Broadway, New York City.
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STUDY = HOME

BY OUR EFFICIENT CORRESPONDENCE METHOD,
ELECTRICITY, MECHANICAL g
DRAWING, MECHANICS, 08 ...
STEAM ENGINEERING. i

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

The Inland Printer #

Presents the latest improvements in each department of
newspaper, book and job printing, together with a full
complement of the latest trade news. Each number is an

<< Cdition de Luxces~w

The best artistic talent has been secured to illustrate
and ornament its pages. A new cover design each month
by Leyendecker. Paper, composition and presswork
sumptuous, and representing the highest state of the art.
Price, only $2.00 per year, 20 cents per number.

THE INLAND PRINTER CO., 212-214 Monroe St., CHICAGO.

$90 FOR

A 3 H. P. MOTOR
A 35 Light Dynamo

or Plating Dynamo

good for 1000 Gal. solu-
tion. Sold on payments
Write us for any size
machines you want.

HOBART ELECTRIC MFG. CO., Troy, Ohio
PORTABLE SINGLE RAIL SURFACE

Railway. — Details of construction and description of
rolling stock of a new system of portable railway which

may be laid upon ground that has received no special
prepdrdtlon for its reception. With 19 1llustrations,
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No
1014. Pricel0cents. To behadatthisofficeand from
all newsdealers.

AGENTS WANTED

to sell the new Patent
Combination Cooking and
Preserving Kettle, Food
p Cooker. Steamer (like cut)
and Cullender in which all
kinds of food can be cook-
ed, steamed and strained.
No burning or wasting of
food. Scalded hands ab-
solutely prevented. Man-
ufactured of steel and
- best enamel, and war-
ranted in every respect.
Samples free and terri-
tory secured. Address
A. W. OBERMANN, 24 Bond Street, New York.

EXTEND YOUR TRADE

MANUFACTURERS wishing to extend their trade in
anland should wrxte V. H. HOUGHTON & CO.,
95 EGENT ST ET, LONDON. This firm
has specml facilities for doing business with English
merchants and shippers, and is prepared toextendtrade
or open a market on moderate terms.

*ELECTR]C HOSE x
F YOU ARE WILLING) pay A FAIR PRICE

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

PERFECTION LAWN SPRINHLER

BY MAIL $1% - AS GOOD AS THE BEST.
KING & KNIGHT

31 WENDELL ST. BOSTON. MASS.

Pertect Dewspaper Fite,

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

MUNN & CO., 361 Broabway, New York

/;‘I POI%ITAB‘L!EOELE()Tng:r PR%PEYLLE_R

SEFUL ON WATER THANBICYCL]

ONLAND. REQUIRES NO SKILL OR STRENGTH.
LEAVES HANDS FREE T0 FISH OR SHOOT.

NY ONE CANATTACH m ANY SmFF

CAME OR

OuIAIT COMPLETS

""‘Okwm BAC
Y Srany Fo W

[
R 5 aq EN- 'A

= H
O0R gxemEER SINPY THE
TN

No DAnGER
PossiBLE.

No Fine Ex?ws iYe

NEyy yoRK. V-

Are You Fond of Rowing?

The pleasure of boating can be wonderfully increased
by fitting your boat with

BALL-BEARING ROWLOCKS

Thei can be easily fitted to any boat, are beautifuliy
finished eitherin polished brass or nickel plate, wearin
parts are made of case-hardened steel, three point ba
bearing and are suaranteed to last a lifétime. To intro-
duce I will deliver them to any point for $4 per pair.

F. R. EDWARDS, Box30 Buftalo, N. Y.
ONLY PRACTICAL MAGAZINE CAMERA.
: SUNART’S

1 VENI, VIDI VICI,”

SUNART MAGAZINE,
SUNART FOLDINGS

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

ROCHESTER, N. Y.

Drying Machings

for Grain, Sand, Clays, Fertilizers, Phos-
hates, Green Cotfee. Wet Feeds, Salt,
ugar, Chemicais, ete. 15 Years in opera-
s tion, Send for 6th illustrated catalogue.

s. E. WORRELL, Hannibal, Mo.

THE CARBIDES AND ACETYLENE

Commercally Considered.—By T. L. Willson and J. J.
Suckert, A consnderatmn of the carbides and
aceulene from a commercial point of view, preceded by
a brief history of these compounds, the methods of
their formation, and their chemical and physical prop-
erties. With 10'illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. Nos. 1015 and 1016. Price
10 cents each. T'o be had at this office and from ali
newsdealers.

The Berkefeld House Filter.

The only Filter Removing Typhoid and Cholera
=N Bacilli. Tested and indorsed by many
leading_authorities in Burope and Am-
erica. It gives a continuous flow of fil-
tered water, absolutely free from germs.
It is easily cleaned, as all impurities re-
main on the surface ot the filtering
cylinder. Cylinders can be sterilized by
o boiling in water for one uour Send for
circulars and prices to th

Rh EFELD FJLTER Cco,
4 Cedar Street, New York.

SUNART PHOTO CO.,

BEST

See Illus. Arti-
cle, Sci. Am.
e 23, 1894.

J

High grade Sporting,
N Athletic, Gymnastic, and
Boating Supplies.
prices are from 15 to 25
- per cent.lower than other
. l??‘ Catalogue on application.
SECOND-HAND LAUNCHES ALWAYS ON HAND.
WM. WOO0D, 15 West 125th St., New York.

VAPOR LAUNCH.

¥ngine and helm controlled
from bow. Latest improvedand
only 12 to 1 motor now ready for
the market. 18 to 40 ft launches
2,3,5and 7 h. p. No licensed en-

gineer or pilot required. Speed
and safety guaranteed. No dan-
gerous naphtha or gasoline used.

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

SCENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTI¥IC
AMERICAN SUPPLEMENT cap be had a: this office for
10 cents. Also to be had of newsdeaiers ir all parts of

tbe country.
GROW STRONGER
in BODY and BRAIN

Tone n{)

FLEER’S
GURU-KOLA

for Brain Workers, O&zives Endurance,

tal System

Steady Nerve.
ates Vigor. Ask your Dealer for u or
Six Packages, by mall 25 (

Frank H. Fleer & Co., 106 Chestnut St., Philadelphia.

Digestion. Cre-

Watchman’s Improved Time Detector

'With 12 or 24 Keys, with
Bafety Lock attach-
ment. Patented
1875-6-7. Myinven-
tions, and will sue
alleconcernsselling
orusingthe Safety
Lock attachment.
W according to De-
cision of Circuit
Court of U,
S. D. of

S. for

culars to
P. 0. Box 2875.

E. IMHATUSER. 206 Broadway, New York.

COAL MINING and

D) 1= Send for late Catalogue **C.”

BELTING of Various Styles, ELEVATORS, CONVEYORS,

The JEFFREY MANUFACTURING CO,, COLUMBUS, O.

HANDLING MACHINERY.

Branches: CHICAGO—NEW YORK.

UNCLE SAM

wants bright men to fill g(ﬂ)simons
under the Government. ore than

2000 appointments will be made in
the Postal Service, for_which exam-
inations willbe held in Juneand August
in all cities. Particulars about all exam-
inations (Customs, Internal Revenue, Railway Mail,
Departmenml etc.), s/titla:‘nes, dates and places free
if you mention CSrientific Americ

NATION AL CORRESPONDE\CE INSTITUTE,
2d National Bank Building, Washington, D. O.

INFORMATION WANTE D regardinga machine to
wrap cakes of soap. AddressC. R. S., Box 773, New York

Mechanical Draughtsman wants position. 10 years in
drawing room, 2 years’ shop practice. References. Ad-
LANTERNS WANTED 220, fon e
OR E

Ic MFrG. Co., 899 Clinton Street, Milwaukee, Wis.

‘W e offer cash for simple ideas, patented

rﬂvww

150 per cent profit. Great sellers. Catalogue free. Sam-
Office 20 Maiden Lane, New York.

dress H., Box 73, New York.
Shorthand by Mail Soseerod e s
XCHANG
AHARBACH & CO. 809 Filbert St.Phila.P:
5500 or not. Send 10 cents to cover postage
and expense, and we will send plan and particulars.
EXPERIMENTAL MACHINE & MODEL
ork. First-class equipment. Secrecy guaranteed.
ples10c. Val. Schreier, Mfr., Milwaukee, Wis,
W|LLSON CARBIDE WORK
STEEL STAMPS ",?Aﬁ’z;""s’r‘&'é‘s 1% F
LOWES

Calcium car-

porters. Catalogue and first

lesson Free. Potts S o 4
MACHINES, Corliss Engines. Brewers,
. H. FRANKLIN MFG. CO. Syracuse, N. Y.

i

H ROBINSON & CO., 516 Southern Boulevard, N.Y. City
Agents wanted to sell ready
bide. Samples
200 1bs. f. o. b. New York, including iron case

horthand College, Williamsport, Pa
and Bottlers’ Machinery. THE VILTER

' E WHEELS. MODELS & EXPERIMENTAL WO
NOVELTY S'GNS made NOVELTY SIGNS,
packa es. Patentees and manufacturers for export.

T
SEND FOR CIRCULAR.

WAUKEE WIS,

Charles E. Schmunk, Giassurgical Engineer. Expert
opinion given on anythmg appertaining to Glass or
Glass Ware. 20 years’ practical experience. Drawings
made for Machinery for Glass Ware. 237 First Ave.,
Pittsburg, Pa. Expressage must be prepaid on models
and samples. Designer of Glass Ware.

WA NTED—Resident Manager for a Company working
extensive mineral deposits about five hundred miles
from New York. A knowledge of Mining, Hydraulic,
Mechanical and Electrical Engineering requisite. Ad-
dress by letter only, giving experience and reference,
Room 1003, 309 Broadway, N ew York.

MANUFACTURE OF STARCH FROM
Maize.—By J. Kriegner. Full details of the process.
With one illustration. Cont: uned in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 10 -Price 1¢ cents. 'I'o be
had at this office and from all newsdeulera.

Family lce Machine

to prepare one’s self soda

Ice, ete., in a few minutes, $10 and ug)

k‘llters, $1 25 and up Cookers, $1. Seltzateurs

‘Water, $4.50 and up. L. DERMIGNY, 126 W. 25th St., N. Y.

v8u USE GRINDSTONES?

[f 8o, we can supp:y you. Al sizes
mounted and umnonnted. always
kept in stock. Remember, we make a
speciaityof selecting stones forall spe-
cial purposes. (& Ask for catalogue

The CLEVELAND STONE €O,
=>— 24 Floor. Wilshire, Cleveland. 0.

Sharpen It Yourself!

1If your Lawn Mower 18 out of or-
e " der you’ll find it easy to put a new
o edgeon the blades and make it
asgood as new if you have a
HOME L \ W’ MOWER
sH ENER.
Wiil last 10 years wnh careful use The tool is easy to
operate, and guaranteed to give satisfaction.
Agents Wanted.
HoME LAWN MOWER SHARPENER Co.
259 CANAL STREET, GRAND RAPIDS, MICH.

(CoMmpLETE [=LECTRIC R VaY-$300

CAR, TRACK BATTERY
[ LT ] «ro "CARLISLE

RECEIPT OF
PRICE §3 2° AND
FINCH.
CincinnaTi, O.

[ELECTRIC RAILWAY-

CAR MADE OF POLISHED BRASS.7:nLONG 4w HICH
CIRCULAR TRACK 371 DIAM 2.,n CAUGE WEICHT 5.a:

ROTARY_ENGINES,

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

Scientific American Supplement,

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

8" See editorial by Prof. Thurston on another
Jage of this issue.

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

SUPPLEMENT, £5.00 a year.
Combined rates, with
SCIENTIFIC AMERICAN $4.
Sixty ways, %5; method, $2,

H Y PN 0T| S M 100 page book, 10c. mgceult Forces,

30c. Prof. Anderson, S. A. 47, Masonic Temple, Chicago

These articles give,

ELECTRICAL SUPPLIES#.#

at Manufacturers’ Prices. “ Pole” Indicator, instrument
to find positive and negative side of current. Guaran-
teed. Send for one. Price $1.00 postpaid.

CLYMER & HEILMAN, Reading, Pa.

ARDEST ABRASIVE KNOWN. E.NI

IAMOND OWDER Suasrrrm-s F ouR.
OWDER;CRYSTALWHEE /ys ORM.
CARBORUNOUM CO. MO/VO/VGAHELA C/rr . US.A.

ELECTRO MOTOR. SIMPLE. HOW TO
make. By G.M. Hopkins.—Description of asmall 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 dattery, and
whici would have suticient power to operate a foot
lathe or any machbine requiring not over one man nower.
With 11figures Containéd In SCIKNTI#IC AMERICAN
SUPPLEMINT. No. 641. Price 10 cents. To be bad at
this odice and from all cewsdealers.

WATER MOTO

GAS ENGINES & VENTILATING FANS

The best Motor in the world for driving ali kinds of
light machinery, noiseless, neat, compact; invaluable
for blowing church organs, running printing presses,
coffee mills, ventilating fans, ice cream freezers, meat
choppers, etc. In use the world over, and recommended
by water companies everywhere. Address for circular,
Backus Water Motor Co., Newark, N. J,, U.5.A

in Mséo‘n(dsE B!s(t) pEurestccﬁlEestA Mrom
milk only. Savesice aud salt. Made easily with

Polar Star Instunt Freezer.
Rapid, clean, economical.  Always in order.
Freezcs w]th spow. hard dry and smooth.

DON'T SCRAPE TIN.

Live agents wanted everywhere.

Polar Star Mfg. Co., 231 Levant St., Phila., Pa

ICE-BOATS-THEIR CONSTRUCTION

and Management. With working drawings, details, and
directions in full. Four engravings, showing mode ot
construction. Views of the two fastest ice-sailing boats
used on the Hudson river m winter. By H. A. Horsfall,
\.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation ot ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

Portable Striking Bag.

A Home Gymnpasium. Stand in corner when
not using. Agents Wanted. Send for
Illustrated Catalogue
Hawthorne & Sheble, 600 Chestnut St., Philada., Pae

" (WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W. K. CALDWELL C0O..
217 E. Main Street, Loulsvﬂle. Ky.

BRASS BAN

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

LYON & BEALY, 33-35 Adams 8t.. Ch.cago.
T“ R BI N E JAMES LEFFEL & 00O,
Bpringfleld, Ohle, U. 8. A.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I

THE PEERLESS
Ny HATCHER

WILL DO IT
HANDSOME

WATER WHEELS.
SEND FOR PAMPHLET.

ILLUSTRATED
CATALOGUE

in spite of every precaution, and when

MARKS’ PATENT

A. A. MARKS,

enable a man to look as well and work as well as ever.
and last for years without needing repairs.
United States and other Governments.

A CCIDENTS \WILL HAPPEN_»

not attended by loss of life, they often result in the loss of

alimb. But science, nowadays, can do much to restore an arm or leg or both. Artificial limbs with

RUBBER HANDS AND FEET

They are comfortable and convenient
Over 18,000 in use all over the world. Maker to the
g~ Send for illustrated book of 544 pages, free.

701 Broadway, New York City.
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Experimental Science

By GEO. M. HOPKINS.

17th Edition Revised and Enlarged.

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
complete table of contents. . . .

MUNN & CO., Publishers,
Office of the . . .
SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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“Wovertisements.

ORDINARY RATES,

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

g=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 early as Thursday
morning to appear in the following week’s issue.

ribune « Picycle
Tested andrue.

The Easiest Running Wheel in the \World.

{F~ Send for Catalogue.
ERIE, PA.

THE BLACK MFG. CO,,

Nickel Silver
Watches —=

We are casing all sizes of movements in this
new metal. It takes a better finish and is more
enduring than sterling,

It supersedes the old nickel plate, and enables
one to have a perfect timepiece at small cost.

Our Solid Gold and Filled Cases, as well as
Sterling Silver and Enameled patterns, are in
greater variety this season than ever,

New specialties have been added.
Our ’97 Model

Trump Cyclometer,

the 10,000 mile wheel recorder,
ate all shown in our new catalogues, which
will be sent to all.

The Waterbury Watch Co.
WATERBURY, CONN.

13 Mt 2w bourt st fome. x.v. $100

CA
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CHICAGO ILLUSA

earen GASOLINE ENGINE

is used for almost every
purpose power is applied

to under the sun, and is
) unequaled.

Full particulars by addressing
CHARTER GAS ENGINE CO.
Box 148, Sterling, Ill.
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The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

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

a combined Telegraph and
Telephone, covering all
forms of Microphone
Transmitters or contact
Telephones.
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MAKE OUR TUBE

Because a Tube like this of our

S507%

CARBON

STEEL

of FIFTY CARBON STEEL

Is just as strong as a ‘T'ube like this of

CARBON

STEEL

While WEIGHT FOR. WEIGHT in a Bicycle our FIFTY CARBON Steel will last so long
e i e i A o

and TWENTY-FIVE CARBON Steel will last only so long . . .
NOTE THE FULL

IMPORT OF THE PARALLEL LINES.

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

tionTslg)f the most practical experts of the world.

at the tests in our own laboratory corroborate these results is merely so much to its credit:
that the same is true of actual trial on the mac}?equally vroves the trial to have been made in

bicycles of correct design and construction.

ACT REMAINS

The margin of safety is greatly increased by the use of this tube. Every bicycle manufacturer
should use it; every dealer should insist on having it; every rider should demand it.

Send for Catalogue.

THE POPE TUBE CO., HARTFORD, CONN

The rigid bracket holds
the lantern so firmly that
the light cannot jar oul; cov-
ered by patents whichwill be
maintained.  $5, delivered.
BRIDGEPORT BRASS (11,

Briggeport. Conn,

THE BICYCLE:

ITS INFLUENCE IN
Health and Disease.—By G. M. Ilammond. M.D. A val-
uaole and interesting paper in wnich the subject is ex-
haustively treated from the following standpoints:
The use of the cycle by persons in heaith. :
the cycle by persons diseased. Contuined in SCIENTIFIC
AMERICAN SUPPLEMEXNT, No. 1002,
To be had at this office and from all newsdealers.

Price 10 cents.

IMPERIAL BALL BEARING AXLE

written guarantee with each set of axles.

. 97 PATTERN

s S,000 sets in use.
Indorsed by the leading
¢ carriage builders.
Reduces friction 75 per
cent. One horse can do the work of two. Mechanicaily
perfect. Can be put on old or new work.
0F~ Write for our INustrated Catalogue and Testimo
nials, which we send free on application. Imperial Ball
Bearing Axle Dept., 184-190 Lake Street, Chicago, lIl.

VIV YY
TUBULAR
DRIVING LAMP.

I'T is the only perfect one,
1'l' will not blow or jar out.
I'T gives a clear, white light.
IT islike an engine head-

light.
I'T throws the ]%ga)t straitght
ahead from to 300 ft. 4
IT burns kerosene,
Send for bodk ( free).

CYCLE c H Al " ease, speed and comtort.
GRAP'"TE seﬁlgtcgr:ps ]t-:‘g‘ly ssz,l(r)rlllplte(?
JOS. DIXON CRUCIBLE CoO., JERSEY CITY, N. J.

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.
299 —ESTABLISHED 1840.—w$

DIXON’S 631 S Toal nd acrchses

The Original. The Best. Thousands in

The use of use. Takes away all jolt and jar. Fits

any wheel. Can use any saddle. Ifyour
dealer don’t have it, will be sent on tiial,

¢/ C.0.D.—satisfaction guaranteed. Insist
on having a “‘Brooks’’ upon your new wheel.

-y

[THOROUGH -]

oJ- M- ALLEN -PRESIDENT

STEAMBOILER-EXPLOSIONS

"WB-FRANKLIN  VICE PRESIDENT

Snelenleolieliele

J-B-PIERCE:SECRETARY _ F-B-ALLEN - 22VICE Pkssmmj

’ BROOKS SPRING SEAT POST CO.
1540 Marquette Building, - - - - Chicago.

WJOHNS
ASRESYOS
STEAM PACKING

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

H. W. JOHNS MFG. CO0., 87 Maiden Lane. N.V-

Waltham
W atches

are always
guaranteed to be
free from any defect
in material or
construction. The
makers particularly
recommend the
movementsengraved
with either of

the trade marks
«“RIVERSIDE” or
“ROYAL.” Made in
various sizes for
ladiesand gentlemen.
and for sale by all
retail jewelers.

| : Bicycles, Watcnes Guns, Buggies H:rpess,
ny Sewing Machines Organs. Pianos Safes,Tools

Scales of all varieties and 1000 other articles
4 Lists free  CuicaGo Scare Co . Chieago 11,

For ax 5 Pictures,

As Simpl¢ ...
Pocket Kodak.

Loads in daylight with our light-proof
Film Cartridges. Fitted with achromatic
lens, improved shutter and set of three stops.
Handsome finish,

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

PRIESTMAN SAFETY OIL ENGINE

“A thoroughly successful commercial En-

gine using a Safe Oil.”—Franklin Institute
No Extra Insurance, No

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

ACETYLENE APPARATUS.—ACETY-

lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with full illustrations, the most
recent, simple, or horue made and commercial apparatus
for generating acetvlene on the large and small scale,
I'he gas as made for and used by the microscopist and
student ; its use in the magic lantern. T'he new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057.
Price 10 cents. 10 be had at office.

JESSOP'S STEEL st
FOR TOOLS, SAWS C.
WM JESSOP & SONS L2 91 JOHN.ST. NEW YORK-

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
ENEU JOHNSON & CO.’S INK, Tenth and Lombard

Sts., Philadelphia, and 47 Rose St., opp. Duane, New Y ork
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A (Great Mining Triumph

Capt. J. R. DeLamar, of New York City, is one of the largest owners and workers of Gold

Mines in the world.

After the most careful investigation he purchased in August, 1895, two

Griffin Mills, and his report is so remarkable as to demand the careful attention of every one
interested in Gold Mining. We give it in his own words.

NEW YORK, Jan. 9. 1896.

BRADLEY PULVERIZER CO. Gentlemen:—The two Griffin Mills have been in operation now for 9 days on the
hardest rock, with the exception of corundum, that I have ever met during my mining life. They have taken the rock direct.
from the breaker, and they average about 20 tons to each machine, 40 mesh fine, without elevating or bolting We simply put

a 4 mesh screen around the Griffin Mill, and the stuff comes out 40 mesh fine or over, which mukes it an excellent vulg for
leaching by eyanide or chlorination; therefore we have concluded to order 10 more Griflin Mills. We have tried hi

gh-

speed rolls and dry stamps, and after looking into the Huntington Dry Pulverizer, the Narod Pulverizer, the Stedman
ulverizer, the Frisbie Lucop, the Cook, and various other dry pulverizers, unhesitatingly recommend your Griffin Mill

to any one.

Yours truly, (Signed)

J. R. DELAMAR.

How 10 GRIFFIN MILLS work.

DELAMAR’'S NEVADA GOLD MINING CO.,
SALT LAKE CiTy, UTAH, Nov. 24, 1896.
BRADLEY PULVERIZER CO. Gentlemen:—In answer to your inquiry as to what the “Griffin MillV is doing at our
DeLamar Mill, DeLamar, Nevada, we beg to state that we often run 310 tons per day with 10 of your mills in operation, and on
one occasion these 10 mills produced 408 tons in one day. I have no hesitancy in stating that they will regularly procduce at
least 30 tons per day each on our ore, which is extremely and unusually hard.

Yours very truly,

H. A. COHEN, General Manager.

These strong letters coming from such representative men are conclusive evidence that
we are right in claiming that the “ Griffin Mill” will produce a larger amount of finer pulp
at less cost than any other stamp or pulverizer made.

Let us send you a free copy of our illustrated pamphlet, which will tell you all
about the Mill and bring to you other evidence of 1ts great achievements.

BRADLEY PULVERIZER CO.,92STATEST.,Boston,Mass.
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