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SHADE TREES FOR THE HARLEM SPEEDWAY,

It will be seen from our concluding article on the
Harlem Speedway that the second section is marked
by the same general excellence which was noted in our
description of the first half of the work. On that part
of it which lies north of Washington Bridge, there
are no limitations such as necessitated a reduction in
the width of the roadway on the first section, and the
board was able to give the Speedway its maximum
width and lay out the planting spaces continuously
on each side of it for nearly the whole of the distance.
It is here that the landscape features of the drive
would have had an opportunity to show to the best
advantage, and when the trees had grown to their full
size they would have forined an avenue which,
for stately dignity, reach of perspective, and beauty
of surroundings, would have had no equal in the
country. \We say would have had—for it is certain
that under the provisions which have been made for its
growth, the avenue will never exist. The trenches are
already lined with the fatal masonry and concrete
—a menace to the early growth of the trees, and, unless
it is removed, a certain cause of their ultimate des-
truction.

We are informed that the planting spaces were put
in on the recommendation of a prominent landscape
architect, now deceased ; but it is not definitely stated,
and we cannot believe, that he advocated walling up
the roots of the trees with masonry. The bare sug-
gestion of the thing is so radically opposed to the first
principles of tree culture, that the public will be slow
to believe that this device was suggested by a land-
scape architect, and a prominent member of his pro-
fession at that. But, admitting that the board was
under the impression that this construction was con-
templated by the architect, common sense, surely,
should have called forth a protest against such a pal-
pable absurdity, and sooner or later called a halt in
the construction of some miles of walling, which, now
that it has gone in, will have to come out again.

The longer one contemplates this device, the more
amazing it appears. If ingenuity itself had set out to
discover a sure tree-killer, it might have devised a more
speedy, but it could never have found a more certain
device than this. The outlying roots of a tree, which
always delight to push their way among the crevices of
such broken and rocky material as surrounds the
present trenches, will here run up against a solid
if charity allows one to suppose that
the minds of the responsible parties were clouded
with absolute ignorance of tree growth, one would
have thought that mere considerations of stability
would have shown that a gale of wind blowing across
the trenches would in all probability upset every tree
that they contained. The roots being unable to take
hold of the roadbed, the trees would have no more sta-
bility than was due to the weight of the narrow strip of
mould, which, with its mass of embedded roots, would
simply turn over in the trenches under the pressure of
a high wind.

Unless the future appearance of the Speedway is to
be ruined, there is but one course to pursue, and that
is to stop all further construction of the trenches and
remove every yard of wall that has been put in. Itis
certain that, if it is not removed now, it will have to be
at a later date, and at a considerably greater expense
to the city. Nor is it sufficient to say that the present
construction, faulty though it be, will suffice for the
needs of the next few years. A work of this kind is
not built for a decade, but for all time. If the Speed-
way is to be beautified with trees, let the work be done
in a manner that will be permanent—a credit to the
skill, and not a monument in stone to the folly, of the
present administration. We are willing to believe that
the responsible parties have been actuated by the best
of motives, and that they are desirous of making this
public work a lasting credit to the city. It is in this
belief that we have brought the matter publicly be-
fore their notice, with the hope that immediate steps
will be taken to correct a serious error—an error- whose
evil effects will otherwise be as lasting as the work
itself.

Structures of this kind are not built for a day, a
decade, or a generation. In all the details of their
planning and execution it should be borne in mind
that they are intended for the use of the public in the
years to come. In considering what to do in the
present emergency this fact must not be forgotten. It
would betoken a narrow spirit, a selfish point of view, to
determine to let the planting trenches remain as they
are, on the ground that their destructive action will
not be felt in the immediate future. If the trees are
put in at all, they should be planted with a reasonable
conviction that their life will be measured by centuries.

Now that this matter has been brought to the atten-
tion of the Board, it behooves it to investigate the mat-
ter thoroughly and ascertain who is responsible for
this wretched work, which has cost the city so many
thousands of dollars and which has provided what is
likely to prove, 110t a feature of beauty in time to come,
but an ever incredsing source of regret and mortifica-
tion at the shortsightedness or lack of judgment of the
projectors of the work.

wall. Even
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THE RECLAMATION OF THE NEW JERSEY MEADOWS,

Travelers who come to New York over the railroads
that have their terminal stations in Jersey City will re-
member the long stretch of marshy land which is
crossed just before reaching the outskirts of the latter
city. It forms a prosaic and monotonous finish to the
picturesqueride through New Jersey, and is apt to give
a first and last impression of metropolitan surroundings
which is in flat contradiction to the reputation for pic-
turesque beauty to which the environs of New York are
justly entitled.

The objections to the meadows on the ground of their
intrinsic ugliness, however, is the least serious that can
beraised, for their existence has always been a menace
to the health of the surrounding districts, and in the
summer months they form a prolific breeding ground
for the hordes of mosquitoes that render life burden-
some in the many picturesque and otherwise desirable
suburbs of Jersey City.

At various times schemes have been proposed for re-
claiming this waste land, and the alternative methods
of filling or diking and pumping have been made the
subject of investigation and report to the governing
boards of the neighboring districts. The latest and
most comprehensive scheme is that proposed by the
Geological Survey of New Jersey. State Geologist
Smock recently visited Holland and investigated the
vast drainage systems in that country, and the whole
matter is made the subject of an exhaustivereport by
Engineer C. C. Vermuele, from which we learn that un-
derlying the 27,000 acres of marsh is a mass of alluvium
mixed with peat, wood, and other vegetable matter,
more or less decayed. The depth of this accumulation
ranges generally from seven to fifteen feet. The na-
tural level of the surface is three or four inches above
mean high tide, but the whole is frequently overflowed,
and such extreme tides as that of the second week of
last November cover it to an average depth of eighteen
inches. Lately an unhealthy and undesirable popula-
tion is beginning to be crowded upon them. Twelve
lines of railroad cross the marshes, six of them trunk
lines, and the impression made is unprepossessing.

It is stated that of the two systemns of reclamation,
filling and diking, the latteris the better and, indeed,
the only one feasible in this case. It isstated that, even
if these marshes are filled up for city purposes, pumping
will still have to be resorted to, as there will not be
sufficient fall to sewer and drain the district by gravity.
Filling to the extent of six feet will cost an average of
$2,500 per acre. The area can be embanked and pump-
ing works installed for about $1,000,000, or less than $40
per acre.

As the taxable value of the neighboring districts is
about $3,000,000,000, the cost of this improvement could
readily be borne, even if it presented no return other
than improved sanitary conditions and a mitigation of
the mosquito pest. To make the improvement of the
greatest sanitary benefit, the whole area should, as
rapidly as possible, be brought under cultivation.

It is recommended that at first only the embank-
ments and main ditches and pumping plants should be
constructed, the whole area being laid out in twenty
acre farms and sold as promptly as possible, on the
express condition that they should be ilnmediately and
thoroughly ditched and brought under cultivation. It
is urged that the prompt improvement of each plot
should be considered more important than the purchase
price. As soon as sanitary conditions have been brought
about, the improvement of water front and business
and manufacturing sites could be carried out as fast as
they could be sold, the proceeds paying for the im-
provements.

The interest charges and operating expenses are esti-
mated at $6 to $7 per acre, and it is predicted that in a
few years this charge could be entirely covered by as-
sessments on the property itself, any deficiencies in
the interim being met by the surrounding districts that
are benefited by the undertaking.

If the estimates of the report are not too sanguine,
the whole scheme should meet with hearty approval.
The substitution of over forty square miles of good land
for a dismal and malodorous swamp in the midst of a
district whose taxable value is $3,000,000,000 is a proposi-
tion that should commend itself strongly to the authori-
ties and property owners who are immediately affected,
and indirectly to the State at large.

THE GREEN CROSS.

In addition to the Red Cross Society and the White
Cross, which gives aid to sick or convalescent soldiers,
there has just been established at Vienna a new order
which will be known as that of the ‘ Green Cross,”
says the Medical Record. Its object and aim is to give
succor to Alp climbers and excursionists in mountain
regions. It originated in the Austrian Alpine Club.
The intention is to establish huts upon high mountains
and to keep supplies and relief stores or boxes con-

_taining articles apt to be required in emergencies atv

conveniently located points. Besides this, guides are
to be instructed in first aid to the injured and trained
in the application of splints and antiseptic dressings.
We wish the society with its new-colored cross all suc-
cess in its humane undertaking.
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THE NICARAGUA CANAL.

At a time when the promoters of the Nicaragua
Canal bill are urging the government to assume the
financial responsibility of the undertaking by guaran-
teeing the principal and interest of the bonds of a
private company to the amount of $100,000,000, there
are one or two cardinal facts which need to be kept
prominently in the public eye, particularly as there
seems to be a disposition on the part of the promoters
of the bill to keep these facts conveniently out of
the discussion.

We have always been favorable to the Nicaraguan
Canal as such, and there is no public journal that
would be more gratified than our own if it could be
proved that the canal can be built for a sum of money
upon which the prospective traffic would pay a reason-
able rate of interest. But, as the matter now stands,
this is a vital question upon which everybody is in the
dark, and nobody more so than the engineers themn-
selves. :

It is now about four years ago that a previous effort
was made to secure a government guarantee of the
bonds. Some doubts were expressed at the time as to
the estimated cost of construction ; and the absence of
any accurate information on this head led to the
rejection of the bill and the appointment of a board of
experts to make an independent examination for the
government. Three engineers of high standing, re-
spectively in the army, the navy, and in civil practice,
made an examination on the ground of the proposed
route of the canal. They made as complete an in-
vestigation as the funds at their disposal would permit,
and their report stated that the estimates of the canal
company's engineers would have to be raised from
$69,893,660 to $133,472,893, or practically doubled.

It was evident that the government experts consid-
ered the estimates of the canal company’s engineers to
have been based upon a too rapid and superficial survey
of the route and that the data was too incomplete to
give them any reliable value. As an instance of the
discrepancy between the figures of the two estimates,
it may be mentioned that the maximum flood discharge
of the river near the Ochoa dam was estimmated at 42,-
000 cubic feet per second by the company’s engineers
and at 150,000 cubic feet by the government experts.
The great Ochoa dam, in some respects an unprece-
dented undertaking, was estimated by the company to
cost $977,000 and by the board of engineers to cost
$4,000,000! These are.only two instances out of a
lengthy report which proved that, as the affairs of the
canal then stood, any legislation by the government
would have been simply a leap in the dark. The
report concluded with a recommendation that the sum
of $350,000 be appropriated for an exhaustive exami-
nation, which should extend over eighteen months, or
long enough to enable a reliable estimate of the rain-
fall to be obtained.

Now it is obvious that the next natural thing to do
would have been to have the sum voted and the expert
commission sent out. The high character of the
engineers was a guarantee of the sincerity of the
report, and it stood there, as it stands to-day, an
insuperable barrier to any flotation of bonds for con-
struction of the work. If the aims of the canal company
were to build a great engineering work that should
he a benefit to commerce and a profitable investment
for capital, they should at once have pressed for
the execution of such a survey as the expert board
recommended. There was nothing to lose and every-
thing to gain by a bona fide investigation of what the
canal company presented as a bona fide scheme. Pro-
vision for the survey could readily have been secured,
and by this time reliable data would have been
available.

Instead of following this very obvious course, the
canal company has done -everything in its power to
throw discredit upon the report of the professional
men who were sent out to safeguard the interests of the
nation, and the promoters of the bill have ignored the
report altogether. They are now seeking to push
through the bill in its original form, with its enormous
guarantee of $100,000,000 of bonds for the construction
of a work which nobody knows very much about.

‘Why this haste ? If the canal scheme is a good one it
will bear investigation, and if the nation is to be virtu-
ally committed to its construction, it surely has a right
to know the cost. This it does not know, and, as the
expertshaveshown, has no means of knowing at present;
and theaction of the promoters of the bill in trying to
shut out investigation is likely to prove the most effect-
ive agent in bringing about its defeat. There is no
doubt but what the course pursued by the commpany
and its representatives is discrediting the whole scheme
in the eyes of the nation. Charges are being freely
made that a complete examination is what the parties
who have charge of the enterprise are most anxious to
avoid. If this conviction should once become general,
the scheme will receive a setback from which it may
take many years to recover.

We are fully alive to the sentimental reasons for the
construction of the canal with American capital, and for
Its being subject to American control. But no amount
of sentiment can alter the fact that there is aright way

and a wrong way to bring this about. If the canal is
practical, by all means let it be built ; but let it be done
according to cveryday business principles, and not in
direct violation of them. It isnot too late for the friends
of the canal to secure an appropriation for that careful
survey and estimate which is the necessary precursor of
all great engineering works. When the survey has been
made and the report presented, the nation will be able
to consider intelligently the question of government
support or control.

4@

A BRAPID TRANSIT TUNNEL BETWEEN NEW YORK
AND BROOKLYN.

A deep tunnel scheme for rapid transit between New
York and Brooklyn is recommended by a comiission
which was appointed by the mayor of the latter city to
arrange a plan for improving rapid transit facilities
on certain of its streets. The plan proposed contem-
plates an electric line (partly in tunnel and partly on
an elevated structure) from Cortlandt Street and
Church Street, New York, to Ralph Avenue, Brooklyn.

It is proposed to have a low level station at Cort-
landt Street, New York, about 70 feet below ground,
connecting with the streets and the elevated roads in
that city by means of elevators, the tunnels being car-
ried thence to a station at Maiden Lane and Pearl
Street, with connections with the Secoud and Third
Avenuerailways; thence under the East Riverand under
Pineapple Street and Fulton Street to a station near
the City Hall, Brooklyn; from thence under Fulton
Street and Flatbush Avenue to the Flatbush Avenue
station, where it would be about 18 feet below grade.
The tunnel will be carried under the Brooklyn streets
within the curb lines to a station at the City Hall,
where it will be 115 feet below the street grade, and
will rise by an easy grade from that point, so that the
bottom of the tunnel shall come above the main relief
sewer at Flatbush Avenue and Hanson Place before
passing into the depressed station.

Continuing from Flatbush Avenue station, along
Atlantic Avenue, the tracks are depressed to Bedford
Avenue, a distance of 6,700 feet, the depression being
covered by means of girders and masonry arching,
restoring the surface of the street for public use for its
full width. From the east side of Bedford Avenue the
railway tracks will rise rapidly in an open cut to the
grade of the street, and, continuing to rise, will pass
onto an elevated railway structure, which, at Nostrand
Avenue, will attain such height that full head room
will be provided for all street traffic without interfer-
ence.

The physical characteristics of the ground between
Bedford and Nostrand Avenues are such that the rising
grade of the railway and the falling grade of the street
combine to favor this transition from a depressed to an
elevated structure, so that no obstruction is caused to
any existing cross street, and full advantage is taken of
the length of this block between Bedford and Nostrand
Avenues (which is the longest on Atlantic Avenue).
At Nostrand Avenue an elevated station is proposed,
and the elevated structure continues thence a distance
of 8,010 feet to Ralph Avenue.

The project is a modified form of the plans prepared
some four years ago by the Long Island Railway Com-
pany, who thereby sought to secure a New York ter-
minal for their system. We understand that the com-
pany is disposed to work in harmony with the commis-
sion, and such a connection will be in line with their
efforts to secure entry into New York by other tunnel
schemes, and notably by the proposed Blackwell’s
Island bridge.

The construction and operation of deep tunnel elec-
tric roads such as this has long ago passed the experi-
mental stage. They can be built at a reasonable cost,
and their construction does not involve any problems
of engineering that are not well within the control of
modern skill and resources. The success of the exist-
ing tunnels of this kind in London has shown that
there is no popular objection to subterranean travel.
If the proposed New York and Brooklyn tunnel is
built, its extension to the Jersey side to connect with the
Pennsylvania system would merely be a question of
time.

SCHEMES FOR CHECKING RETURNED NEWSPAPERS.

The Tribune has examined carefully the different
devices which have been submitted, at least one
hundred in number, for indicating whether a news-
paper has been sold and read. They all show great
ingenuity, and many of the Tribune’s friends have
spent much time and thought over the subject. To
all of them this office extends its most sincere thanks.
Owing to the peculiar construction of a modern web
printing press, the majority of the plans submitted
are inapplicable without actually building a new press
to utilize the invention; and the enormous expense of
a printing press putsthat out of the question. In the
construction of a new press they could be applied, if
thought best, however.

Speaking broadly, the devices suggested fall into four
groups :

First—Twenty or more correspondents have pro-
posed the fastening of adjoining leaves or the whole

A
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paper at the edges with a wire staple, rivet or other
metal attachment. Some of these schemes are practi-
cable, although special machinery would have to
be built to make use of the idea. They would all
require the tearing out of a partof the paper during
the reading.

Second—Others have suggested the pasting of a
gummed label or seal over the leaves of the paper.
This again is practicable to a certain extent, particularly
in presses which run at a slow speed. In arapid press
it is doubtful whether the idea could be utilized. And
as for pa-ting together the whole edges of two adjoining
leaves, one might as well let the paper remain uncut
altogether; that would be the most perfect of sealing
and canceling devices ; but enormous sums have been
expended by all the great dailies simply and solely to
be able to send their papers to their readers with the
edges cut. No backward step can be taken in that
regard.

Third—The punching of a hole in the margin of the
paperhas been proposed by so large a number of men
and women that one marvels at the fact. All sorts of
holes are suggested, the majority of them in artistic
forms. The idea of the proponents is that two things
will happen. First, if a paper is read, as it is, by all
members of a family, it will be so crumpled that if
any one attempts to fold it in its original form
the edges of the punched-out hole will not there-
after correspond, which will indicate the facts of the
case. Second, that the paper which is punched out
and left hanging, like a tongue, will be torn off in
reading, and the absence of the tongues of paper will
tell the story. There is something in this idea, but
its value can only be revealed by actual experiment.
So far, the experiments of the Tribune have been
inconclusive.

Fourth—Many have proposed the pasting together
of the leaves of the paper in two or three places. In
reading, the paper must be torn apart where pasted,
because no one could read the interior pages unless
he did so. This is a practical device, and the one
easiest of application. It has the disadvantage of
tearing the margin of the papers, the disfigurement
being greater or less, according to the haste with which
the finger is thrust in and the leaves torn apart.

Two or three men have suggested one other idea,
namely, the use of invisible ink, but there are various
reasons why such a method would not be in the least
conclusive. Some of the plans proposed are patentable ;
and if the one best way could be found and could be
patented, the inventor would be able to derive an excel-
lent revenue from it. —Tribune.
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OUR NEW TORPEDO BOATS.

Torpedo boat No. 6, which has just been completed
by the Herreshoffs, was sent on a preliminary trial run
by her builders on January 20, when she made a speed
of 2685 knots. The result was very gratifying to the
firm, considering the circumstances of the trial; for
the run was made with an untrained crew in the engine
room and under reduced boiler pressure. The con-
tract calls for a speed of 2714 knots under 220 pounds of
steam, and as the little craft was earrying only 180
pounds to the square inch, it was confidently believed
that under the favorable conditions of a trial trip
28 knots an hour will be realized. The water was
fairly smooth, the breeze blowing across the course,
which was a part of that which has been laid out for
the official trial.

The expectations based upon this performance were
realized in another builders’ trial, on February 5, during
which, in a series of eight runsover the measured mile
course in Narragansett Bay, she averaged 2876 knots
an hour. Her highest speed was 30'1 knots, and every
mile was run off at a higher speed than the contract
calls for, viz., 2714 knots. The steam pressure ranged
from 205 to 225 pounds to the square inch, the latter
being the maximum allowed.

THE MODERN VE.RSION OF SUPPLY AND DEMAND.

Prof. Thurston, in the pages of Science, discredits
the generally received idea that increased demand im-
plies increased prices, and that an increased supply
causes lower prices. This is not the case. It may be
the case momentarily, but, in the long run, ‘‘increased
demand and an enlarged market, by permitting more
economical operation of the system of production,
decrease prices.” He instances the copper production
of the Lake Superior mine. In operation for years, it
has been in competition with such mines as the Calu-
met and Hecla, and has yielded almost uniform profits
all the time. The cost of production has been reduced
to one-half what it was a generation ago, and the value
of labor has been correspondingly reduced per ton of
product, and the market price of labor has gone up.
In the open market, the price of a commmodity is prac-
tically the cost of production plus a fair business profit.
If this result is not obtained, a business languishes or
expires. If profits are abnormally large, cajital is
attracted and competition set up, and the availability
of capital now brings about the modern fact that
increased demand causes reduced prices.

A
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A HANDY NOTE BOOK HOLDER.

The cut shows a simple little note book holder in-
vented by W. T. Ives, of No. 41 Tompkins Place,
Brooklyn, N. Y., and designed primarily for steno-
graphers in copying their notes. It will also hold
letters and many kinds of books very nicely. In
the illustration Fig. 1 represents it with a note book
in place for copying, Fig. 2 representing the dev'e:

)
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NOTE BOOK HOLDER.

folded. It is practically made of a single piece of
wire coiled to form a spring connection between the
front and rearstandards. The frontstandard wires are
turned up at the base to keep the leaves of the note
book from flying up, while the wires of the rear
standard are connected at the base by a single coil, to
form a clip which holdsall or a part of the leaves firmly.
A keeper, which slides easily onthe rear standard when
the tension of the springs is released, regulates the in-
clination of the book. When not in use, the device folds
into a small space, and can be conveniently carried in
the pocket. It weighs but two ounces, which is a great
improvement over the heavy, bulky holders on the
market to-day.

A HORSELESS FIRE ENGINE.

There is now being constructed for use by the Bos-
ton Fire Department a horseless steam engine, of great
size and power, having a contract capacity of 1,350
gallons of water per minute, but the builders, in view
of recent tests, are confident that this engine will throw
1,850 gallons of water per minute. For some time past
the fire commissioners of nearly all the great cities have
had under consideration the question of adopting a
specially powerful steam fire engine for use in portions
of the city in which the great office buildings are located.
A fire in one of the upper stories of the tall office build-
ings renders the ordinary methods of fire fighting futile.

From experience gained in recent fires, it became
evident that one of two things must be done, if the
constant menace of adisastrous fire were to be avoided.
Either a limit must be placed on the height of build-
ings, or more powerful engines, capable of throwing
higher streams of water, must be obtained for use in
the districts containing the lofty structures. The
heaviest fire engine for horses weighs 10,000 pounds,
and requires three horses to get it about the city It
has a guaranteed capacity of 1,100 gallons per minute.
A heavier engine would be almost unmanageable, if
horses were used as
a means of moving
it about from place
to place, and in the
narrow streets of
.Boston and lower
New York it is even
difficult for an engine
with three horses to
make rapid progress,
and the liability of
some of the horses
becoming injured is
also very great.

In view of these
facts, it was decided
by the Boston Fire
Department that a
‘‘douvle extra first
size self-propeller,”
as it is called, should
be ordered, having
steam for a motive
power. There have
been many attempts
in the past to build
and put into prac-
tical service steam-
propelled fire en-
gines. Among the
first was one con-
structed in 1840 by

Capt. John Ericsson, of Monitor fame. In the main
his engine was a success, but the opposition was so
strongly against it that, after a brief period of service,
the'engine was abandoned.

The horseless fire engine which we illustrate is built by
the Manchester Locomotive Works, Manchester, N. H.,
rand is one of the Amoskeag type. From the ground to
;I;he top of the engine is 10 feet ; its length over all is
16 feet 6 inches, and the width over all is 7 feet 3 inches.
The weight equipped for service is 17,000 pounds. The
boiler is upright and tubular instyle, with a submerged
smoke box, and is expanded at the lower end to in-
crease the grate surface. It is mnade of the best quality
of steel plate, with seamless copper tubes, and is thor-
oughly riveted and stayed. It is jacketed with asbes-
tos and has a lagging of wood which supports the
metallic jacket. The connections with the steam cyl-
inders are simple and have the advantage of being en-
tirely unexposed to the air. The steam cylinders are
cast in one piece. They are firmly secured to the
boiler and framing and are covered with a lagging of
wood, with a metallic jacket on the outside. The
main shell of the pump is in one solid casting. It is a
double acting and vertical pump and its valves are ver-
tical in their action. The pump is arranged for re-
ceiving suction hose on either side and has outlets on
either side for receiving the leading hose. The connec-
tion between the steam cylinders and water cylinders
or pumps may be made by the old and familiar link
motion and link block, or the equally familiar cross-
head and connecting rod plan, both giving excellent re-
sults for ordinary steam fire engines; but in the self-
propelling engine,
where the engine
power is trans-
mitted to thedriv-
ing wheel through
the main crank
shaft,which is not
the case when this
power is transmit-
ted to the pumps,
the crosshead and
connectingrod
plan has many ad-
vantages, and is
therefore adopted
for self-propelling
engines. A self-
propelling engine
of the type we il-
lustrate, made for
the city of Hart-
ford, Conn., at its
first trial threw through fifty feet of leading hose, 314
inches in diameter, horizontal streams as follows :

134 inchnozzle...... ........coiiiiiiiiiiiiiiiiiiiieaen 48 feet.
134inchnozzle.......cccoivvirniiiiiiiiinn ciiiniiienns 338
2 inchnozzle.........ccevoviiniiees o tiriiesnnnnennns 3191

The manner of handling the self-propellers is very
silnple. The chief engineer rides on the fire box of the
engine and has directly under his hand the various
levers and wheels which start, stop and regulate the
speed of the machine. The assistant engineer rides on
the driver’s seat, annid by means of the large steering
wheel he steers the machine in exactly the same man-
ner as the rear wheels of the long ladder trucks are
governed through a system of bevel and worm gear-
ing. The engine can be turned around in an ordinary
street with ease.

Very little machinery in addition to the ordinary

. L
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A HORSELESS FIRE ENGINE.
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WORRALL'S FRICTION COUPLINGS PULLEYS AND GEARING.

mechanism of a fire engine is required to operate the
self-propellers. The road driving power is applied
from one end of the main crank shaft to an equalizing
compound, and two endless chains running over
sprocket wheels on each of the main rear wheels per-
mit these rear wheels to be driven at varying
speeds when turning corners. The driving power is
made reversible, so that the engine may be driven for-
ward or back at the will of the operator. When it is
not necessary to use the power of the engine for driv-
ing purposes, the driving mechanisin can be discon-
nected by the removal of a key, so that the pumps
may be worked with the engine standing still. An
extra water tank is carried at the rear of these engines
to supply the boiler until connections can be made
with a hydrant. The self-propeller can travel on a fair
level road at a maximum rate of twelve miles an hour.
It can climb any ordinary grade; in fact, any one that
a team of horses can climb with a heavy load.

AN IMPROVED FRICTION CLUTCH SYSTEM.

The illustration represents a strong and simple clutch,
made in sizes to
positively trans-
mit any number
of horse power up
to two thousand.
It has been
adopted, and its
high efficiency is
approved, by
large numbers

of representative users for main lines of shafting,
countershafts, pulleys, dynamos, generators, motors,
fire pumps, and all classes of machinery. Perhaps its
strongest recommendation is its capacity for long, con-
tinuous hard service, without repairs. It is manufac-
tured by the American Twist Drill Company, of La-
'conia, N. H., and has self-adjusting and centering
friction disks, and the friction may be applied to pul-
leys on main shafts, dispensing with loose pulleys on
machinery and countershafts, stopping all pulleys,
countershafts and belts when dynamos or other ma-

! chines are not in use. It is operated with the engine

running at full speed, and will gradually start or stop
'any connected shafting and machinery without sudden
'strain upon belts or gears. Holes are drilled through
all parts of the friction, that it may be quickly
bolted together and converted into a solid coup-
ling in event of any
accident to the
clutch mechanism.
The friction surfaces
are flat, and when
clamped together
form a vacuum, hav-
ing the pressure of
t h e atmosphere in
addition to that of
the levers to force
them together, each
part of the friction
being keyed solid to
the shaft upon which
it runs. Simple
methods of adjust-
ment are provided,
and all parts of the
clutch and shafts are
automatically cen -
tered when in use,
there being no frie-
tion upon the ship-
per or shaft bearings.
When the shipper
sleeve is thrown out
to stop the cluteh,
the balance weights,
shown in the engrav-
ing, overcome the
centrifugal force ex-
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erted on the levers at high speeds. Any size iron or
wood friction pulleys may be used for light power and
moderate speed, by simply placing the pulley on one
of the coupling hubs, or the friction disk may be applied
direct to pulley hubs, but this plan should never be
used for high speeds or heavy powers. The clutch ap-
plied toa quill upon which a pulley can be mounted, or
as a cut-off coupling, will do heavy work, and may be
run up to speeds of five thousand revolutions a minute.

-&-
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British Strikes and Lockouts in 1895,
The annual report of Mr.J. Burnett, of the Labor
Department of the British Board of Trade, on strikes
and lockouts, “shows that
there were 876 disputes re-
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A PORTABLE ELECTRIC DRILLING MACHINE, special work occurred when the cast steel blades of a

In these days of labor saving machinery there are
few fields in which greater ingenuity has been shown
than in the manufacture of portable machines for bor-
ing, drilling and similar shop and yard work. The
great convenience of the modern portable power-driven
tools has rendered them specially valuable in ship
building, boiler making, and other kindred manufac-
tures. We have been favored by Mr. F. Kodolitsch,
managing director of the Austrian Lloyds Steamn Navi-
gation Company’s Arsenal of Trieste, with photographs
of a type of very compact portable electric drilling ma-
chine which has been at work at the Arsenal in Trieste

propeller were covered with Muntz metal sheets. Hun-
dreds of holes had to be bored in the cast steel for re-
ceiving tap screws for holding the lining, and few of
these holes were in the same direction. By the use of a
drill running 180 revolutions, driven by a one horse
power motor, all the holes necessary for lining one
blade of a propeller eighteen feet in diameter were bored
by one man and a boy in two days.

It is in the shipyard, however, that these drills have
proved extraordinarily useful. In addition tothe work
of boring holes, they are used for countersinking, cut-
ting out side-lights, scuttles, hawsepipe holes, boring

out stern post bushes by

sulting in stoppage of work
during 1895, and these in-
volved 263,758 workpeople, as
against 1,061 disputes and 324,-
245 workpeople in 1894. As
regards results, 303, or 34'6 per
cent, of the disputes ended
in favor of the workpeople,
as against 35 per cent in 1894 ;
but in these successful dis-
putes 24 per cent of the per-
sons affected during the year
were involved, against 22°1 in
the preceding year. 'The
aggregate number of days lost
in 1895 was 5,542,652, com-
pared with 9,322,096 in 1894
and 31,205,062 in 1893. The
average duration per head of
disputes in 1895 was 21°6 days,
as against 29'5 in the preced-
ing year. The value of the aggregate number of work
ing days lost, worked out as wages, would amount to
about £1,120,000, compared with £2,000,000 in 1894.
The percentage of persons concerned in the disputes
of 1895 which were settled by conciliation or negoti-
ation was 74'8, as against 567 in 1894.”

The Effect of Shading the Soil.

According to Lancaster (Ciel et Terre, March, 1896,
xvii, p. 22), some experiments have been made by A.
Buehler, which may be summarized as follows, says the
Monthly Weather Review : Four broad platsof ground
were selected, situated near each other: one was left
freely exposed to the sun and wind, while the three
others were shaded by horizontal wooden trellises placed
around each plat and about 40 centimeters above the
ground. The sunlight was cut off from the ground by
the shadow of the trellis to a differ-
ent extent for each plat, viz., one-
quarter for plat No. 2, one-half for
No. 3, and three-quarters for No. 4.
In each plat, at 5 centimeters below
the soil. a thermometer was buried ;
there was also placed in each plat
an evaporometer and a vase of
sheet, iron filled with clay in which
1,000 grammes of water had been
poured. Observations were taken
every three hours; with the follow-
ing results: The shaded soil ex-
perienced less cooling by radiation
at night time and less warming by
sunshine in the day time. The plat,
No. 4, three-fourths of whose area
was shaded, showed a temperature
10 per cent lower than the unshaded
plat, No. 1; the lowering of temn-
perature was most decided at noon
and 3 I>. M. As to the nocturnal
cooling, the differences between the
various plats were only 2° C. at the
maximum, which explains why
plants under a trellis are less ex-
posed to frost than plants that are
not thus protected. During rainy
weather the differences in temper-
ature were very small, rarely more
than 1° C.; the shaded plats had a
temperature a little higher than
the unshaded, but during dry
weather the shaded plats were
warmed up more slowly. The re-
lative evaporation from the plats
was as follows: No. 1, unprotected,
100 per cent; No. 2, one-quarter covered, 88 per cent ;
No. 3, one-half covered, 71 per cent: No. 4, three-
quarters covered, 62 per cent. Evaporation was most
rapid from noon to 3 P. M. The observations all relate
to a soil that is not covered with vegetation. If the
soil had been cultivated, the temperature and the
evaporation would have been diminished still mnore.

Ix France, wagon tires vary from three to ten inches
in width, usually from four to six, depending upon
the weight of the load. Were such tires compulsory in
America, the present good roads movement would re-
ceive a tremendous impetus.

ELECTRIC DRILL, SHOWING MOTOR, JOINTED SHAFTING AND

for over three years, and has given great satisfaction.
It will be seen from the illustrations that the motor,
with its gearing, is pivotally suspended in a yoke,
which is carried on a suitable hand truck or carriage.
At the arsenal of the Austrian Lloyds Company, where
2,000 hands are emiployed, it is rarely that any holes are
drilled with the obsolete ratchet. A network of elec-
tric wires extends over the yard, and each shop is pro-
vided with a number of special drilling machines, with
the necessary electrical connections. When any holes
have to be drilled in a piece of work, the portable drill
is wheeled to the spot, and the wires attached. In this
way the time formerly occupied in carrying the work
to the drilling machine is saved.

As instances of the economy of these machines, we are
informed by Mr. Kodolitsch that where ten flexible shaft
drills were formerly used in the boiler shop, four elec-

PORTABLE ELECTRIC DRILLING MACHINE AT WORK ON STEM OF LARGE STEAMSHIP.

tric boring machines now do the same amount of work,
with less hands than were formerly necessary. In the
fitting shop they have saved much tine and money in
the handling of heavy work. An instance of this oec-
curred when a marine condenser weighing twenty-four
tons was planed on one side, the necessary holes being
simultaneously bored on the other side with portable
drills. The seats for the air pumps were finished at the
same time with a boring bar driven by one of the elec-
tric boring machines. This heavy piece was put on the
planing machine as a rough casting and completely
finished ready for erection before it was removed. An-
other instance of the handiness of these machines for

© 1897 SCIENTIFIC AMERICAN, INC.

means of boring bars, and for
replacing plates out of the
outside bottom of grounded
ships.

The machine has also been
successfully adapted for ex-
panding boiler tubes in water
tube Dboilers, ana Messrs
Yarrow & Company, of Lon-
don, have several of them
at work. It is stated that
on actual trial where seventy
tubesa day could be expanded
by steam power at these works
thirty tubes per hour were
expanded by the use of the
portable expander.

—_— e e ———
Award of Royal Soclety
Medals.

At the anniversary meeting
of the Royal Society, the
president, Sir Joseph Lister, announced, says the
Electrical World, the award of the second Royal medal
to Prof. Boys for his researches on measuring minute
forces, by his invention of the mode of drawing quartz
fibers, and by his discovery of their remarkable pro-
perty of perfect elasticity. Prof. Boys used a combina-
tion of thermo-junction with a suspended coil in a
galvanometer of the usual D’Arsonval type, a combina-
tion first devised by D’Arsonval himself, and by this
means Prof. Boys developed the idea in the micro-radi-
ometer, an instrument, according to Sir Joseph Lister,
rivaling the bolometer in the measurement of small
amounts of radiation. In the case of the Rumford
medal the council made a new departure by awarding
the medal in duplicate. As stated by President Lister,
many physicists have studied the luminous and other
effects which take place in a vacuum tube, but the
extension of the field of inquiry to
the external space around it is novel
and most important. This exten-
sion has been due to two men—
Prof. Lenard and Prof. Roentgen.
Although differences of opinion
exist as to the exact meaning and
cause of the phenomena discovered
by Lenard and Roentgen, few will
dispute the theoretical interest
which these discoveries embody.

The Davy medal was awarded to
Prof. Henri Moissan for haviug
accomplished the isolation of fluor-
ine in a state of purity, and for his
researches at extremely high tem-
peratures by the aid of the electric
furnace. President Lister stated
that it is impossible to set bounds
to the new field of research which
has thus been opened out, and the
electric furnace has now become the
most powerful synthetical and an-
alytical engine in the laboratory of
the chemist.

St/ AN VY-
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Eyesight of Iron Workers,

In the mining and foundry dis-
trict of Bochum, Prussia, Dr. Nie-
den reports having treated during
the years 1885-94, 5,443 patients en-
gaged in such occupations, of whom
more than 68 per cent were cases of
injury to the eye in their calling—
iron and foundry workers showing
a large predominance in this re-
spect over miners. Of 3,723 iron
and foundry workers treated for eye injuries, 2,805
were for the left eye and only 1,689 for the right,
or a relative proportion of 56 to 44; and as a similar
proportion held good in each separate year, the con-
clusion arrived at is that in such work the danger to
the left eye is really greater than that to the right.
Even more marked, in fact, was the proportion in
respect to the severe cases, the left eye being quite lost
in seventeen cases, the right eye in seven. It is urged,
therefore, that in iron workers the loss of the right eye
should be calculated as the more serious, inasmuch as
the individual then runs a greater risk of injuring the
remaining eye than when he has lost the left.
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Deep Waterways Commission Report,

The Deep Waterways Commission, which was ap-
pointed by the act of 1895 to make a preliminary in-
vestigation of the possibility of opening a deep water-
way from the great lakes to the sea, has made a
detailed report which has been forwarded to Congress
by the President. In a letter accompanying the report
he recommends to Congress that proper provision be
made for carrying on the work of preliminary examina-
tion and that the conunission be continued for the pur-
pose of securing all necessary information.

After recountingin detail the work of the commission
the report gives its conclusions seriatim as follows :

‘1. That it is entirely feasible to construct such canals
and develop such channels as will be adequate to any
scale of navigation that may be desired between the
several great lakes and the seaboard, and to conduct
through the same domestic and foreign commerce, and
that, in our opinion, it will be wise to provide for secur-
ing a channel of a navigable depth of not less than 20
feet.

‘2. That, starting from the heads of Lakes Michigan
and Superior, the most eligible route is through the
several great lakes and their intermediate channels and
the proposed Niagara Ship Canal (Tonawanda to
Olcott) to Lake Ontario, and that the Canadian sea-
board may be reached fromn Lake Ontario by way of
the St. Lawrence River, and the American seaboard
may be reached from Lake Ontario by the way of the
St. Lawrence and Lake Champlain and the Hudson
River, or by way of the Oswego-Oneida-Mohawk Valley
and the Hudson River.

“3. That the alternative routes from Lake Ontario to
the Hudson River require complete surveys and a full
development of economic considerations to determine
their relative availability.

“4, That a moderate control of the level of Lake
Erie and of the Niagara River above Tonawanda may
be justified in connection with the Niagara Ship
Canal ; the determination in this matter to rest on a
full examination of the physical conditions.

“5. That the policy should contemplate the ultimate
development of the largest useful capacity, and that
all works should be planned on this basis, and that
the actual execution should conform thereto, except in
so far as the works may, without prejudice, be pro-
gressively developed with the actual demands of com-
merce.

“ 6. That it is practicable to develop the work in
separate sections and the several sections in part by
degrees, each step having its economi¢ justification, so
that benefits shall follow closely on expenditure, with-
out awaiting the completion of the systemn as a whole.

“7. That the completion of the entire system as
quickly as proper projects can be matured and eco-
nomically executed is fully justified.

“8. That the Niagara Ship Canal should first be
undertaken and incidentally the broadening and fur-
ther deepening of the intermediate channels of the
lakes, the same being in the logical order of develop-
ment, and also requiring the least time for considera-
tion.”

The commission had neither the time nor opportu-
nity to make a close estimate of the cost of the work. Its
recommendations are summed up as follows :

‘1. That complete surveys and examinations be
made and all needful data to mature projects be pro-
cured for : Controlling the level of Lake Erie and pro-
jecting the Niagara Ship Canal ; developing the Oswego-
Oneida-Mohawk route ; developing the St. Lawrence-
Champlain route ; improving the tidal Hudson River,
and improving intermediate channels of the lakes.

‘2. That the collecting and reducing of existing in-
formation, supplemented by reconnaissances and special
investigations, be continued until the general questions
have been fully covered.

“ 3. That asystematic measurement of the outflow of
the several lakes and a final determination of their
levels shall be undertaken.

“ 4. The complete surveys and investigations, with
nleasurements of the outflow of the several lakes and
full investigation of collateral questions, will cost not
less than $600,000 and require some years of time.

‘“It is probable that the measurement of the outflow
of the lakes and the final levels can be as well done
through some other agency, and this item may be taken
at $250,000, to be expended through a series of years,
and this should be at once undertaken, on account of
the prevailing low water of the lakesystem, which can-
not be expected to continue.

*“The specific surveys and investigations are in them-
selves estinated at $350,000, and will take two or three
years, and of this not less than $150,000 should be ap-
propriated the first year, along with such additional
sum as may be required for measuring the outflow of
the lakes, of which $100,000 should be made available
during the first year.”

The Canadian government, which is also deeply 1n-
terested in the question of opening a deep waterway to
the sea, had appointed a commission to look into the
question ; and a joint session of the two commissions
was held at Detroit early in 1896, when the ship owners
and masters who were gathered at the annual meeting

of the Lake Carriers’ Association gave much valuable
information.

-
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Recent Patent and Trade Mark Decisions,
Tarrant & Company v. Johan Hoff (U. 8. C. C. A., 2d
Cir.), 76 Fed., 959.

Infringement of the Trade Mark ‘ Hoff’s Malt Ex-
tract.”—In this case Tarrant & Company obtained
the right to manufacture and sell ‘“ Johan Hoff’s Malt
Extract” in the United States under labels and trade
marks used in Germany for many years, and which en-
tered into commerce under the name of ‘‘ Hoff’'s Ex-
tract.” The defendant, Johan Hoff, became the agent
in the United States for a malt extract made in Ger-
many by Leopold Hoff. He used the words ‘ Hoff’s
Malt Extract” on his labels and advertisements, affix-
ing, however, a perpendicular side label with the words
‘* Manufactured by Leopold Hoff.” It was held that
the defendant had no right to use the words ‘‘ Hoff’s
Malt Extract” unless it was preceded by the word
‘“ Leopold” in a conspicuous place, and that the per-
pendicular side label was not sufficient to prevent the
deception of the publiec.

False Statement in Labels.—While false representa-
tions in a label will prevent a manufacturer using such
labels from being enjoined because of the infringement,
such, however, is not the case where the statements,
while not strictly accurate, are entirely immaterial.

-
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P. H. Murphy Manufacturing Company v. Excelsior
Car Roof Company (U. S. C. C. A, 8th €ir.), 76
Fed., 965.

Metal Car Roof.—The Murphy patent, No. 414,069,
for an improvement in car roofs, has been held not to
be infringed by the Jennings patent, No. 446,780, on
the ground that the ‘‘ angle strip,” which is the chief
element of all the combinations in the former, is omitted
from the latter.

Limitation of Claims.—A patent to one who has
made a slight improvement on devices that perform
the same function before as after the improvement is
protected against those only which use the very im-
provement he claims, or mere colorable evasions of it.

‘ Foreign Art.”—The art of covering the roof of a car
with sheets of mnetal is so nearly, if not completely, iden-
tical with that of covering a house with the same
madterial, that there could be no invention in using one
for the other, unless some radical modification was re-
quired to adapt it to the new use.

Mechanical Equivalents.—The *‘ angle strips” in the
Murphy patent, No. 414,069, is a copy of the metal ribs
in the Hawthorne patent, No. 386,316, and the mechan-
ical equivalent of the triangular strips in the Smith
patent, No. 143,471, the ribs of wood in Morsell’s patent,
No. 165,113, and the bars of metal in Naylor’s patent,
No. 1,321,

Omission of an Element of a Combination.-—The un-
questioned rule is that the absence from a device al-
leged to infringe of a single essential element of a pat-
entable combination of old elements is fatal to the
claimn of infringement, and where the patentee intro-
duces an element into each of his claims and makes it
the first element, it cannot be eliminated in construing
the claims.

Campbell v. Richardson (U. 8. C. C. A,, 38d Cir.), 76
Fed., 976.

Garment Hooks.—The De Long patent, No. 462,473,
is limited by the words ** substantially as described ” to
the form of hooks shown and described, that is, one in
which the free end of the wire is carried to ‘‘the rear
end of the shank and there formed into an eye,” giving
to the hook three eyes by which to attach it instead of
two, as formerly.

Construction of Claims.—Where a claim contains the
words ‘‘ substantially as described,” and such claimn in
its terms is old, but the part of the device to which such
claim relates, as shown and described, is new, the claim
should be construed, by reason of the phrase ‘‘ substan-
tially as described,” to cover the invention described,
unless that would conflict with the terms of the claim.
The fact that such construction of the claim makes it
coterminous with the other claims in the patent is im-
material, for that is a fault in the language of the
claims, and similarity of claims in a patent is not un-
usual.

Brunswick-Balke-Collender Company v. Phelan Bil-
liard Ball Company (U. 8. C. C. N.Y.), 76 Fed., 978.
Pool Ball Frames.—Patent No. 288,879 for a pool ball
frame, with rounded corners made with layers of wood
bent in a triangular shape, has been held to be void,
because it required nothing more than mere mechani-
cal skill.

Fcster v. Wertheimer (U. S. C. C. N. Y.), 76 Fed., 979.

Glove Fastener.—The Foster patent, No. 279,980, has
been construed and held valid as to the exact combina-
tion shown.

What Amounts to a Patentable Difference.—In this
case it was held that an improvement in the glove
fastener, consisting of the rearward extension and
elevation of the head and neck of a former device, by
means of which the tightening of the glove is made
easier, the fitting more perfect, and the fastening more
secure, amounts to a patentable difference. While the
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size of these parts is so small that the differences seem

very little, yet the change in the mode and effect of the

operation of the parts is quite considerable.

Infringement.—The defendant’s fastener contained
the features of the plaintiff’s improvement in the same
relation to each other, but in somewhat different form,
except that the front of the head and the glove ma-
terial were brought close together by raising the plate
below instead of inclining the head above, so that in
operation and effect the parts are the same and in-
fringe.

Independent Electric Company v. Jeffrey Electric
Manufacturing Company (U. 8. C. C. O.), 76 Fed.,
981.

Mining Machine.—The Lechner patent, No. 432,754,
for a mining machine, which combines a traveling
frame, an endless belt cutter, an auxiliary cutter
operating in a different plane, and a holding projection
adapted to follow such auxiliary cutter into the in-
cision made thereby and to form a holder to operate
against the thrust or force of the band cutter, has
been held valid and infringed as to its first claim.

Effect of Impracticability on the Validity of a
Patent.—The mere fact that a machine constructed on
the lines of a patent was a failure does not affect the
validity of it, when it appears that the failure was due
to defective construction, not to the peculiar imnprove-
ment patented, and that successful machines were
afterward made.

Assignment of Future Inventions.—Where a patentee
conveys an interest in his patent and any and all im-
provements which he may thereafter acquire or invent
in connection with and in any way appertaining to the
improvement patented, the assignee thereby acquires
no interest in a subsequent invention for a distinet ma-
chine which works on a principle radically different
from that of the former patent.

Contract to Assign Future Inventions.—Where an in-
ventor agreed to convey an interest in several inven-
tions and in any improvements thereon made in the
future and in the patents for such improvements, and
afterward another agreement was made in writing
whereby such assignee was to have an interest in cer-
tain patents, nothing being said about improvements,
and a suit was brought for a specific perforinance of the
latter agreement, it was held that the rights of such
party under the two agreements were merged in the de.
cree and he had no claim under the contract to any
future patents or improvements.

Dedication of Invention to the Public.—Where ap-
plicant for a patent shows an improvement but does
not claim it, and before the patent was issued another
application was filed by the same inventor in which he
claims such invention, the presumption that what is
shown or described in the patent and not claimed
therein is dedicated to the publie, does not arise.

Owen v. Ladd (U. 8. C. C. Conn.), 76 Fed., 992.

Gong Bell—The Owen reissue patent, No. 10,348, for
a gong bell having in combination the novel element
of a curved and bent vibrating standard, if valid at
all, has been held not to be infringed by a gong in
which the standard is neither curved nor bent, and is
cast solid with the base.

Delay in Suing for Infringement of Patent.—The de-
lay of over ten years in bringing suit, after charging
infringement and it being denied, is such laches as to
prevent recovery against one who in the meantime
succeeded to the alleged infringing business.

SO

England, America and the Metric System,

British and American consuls agree inreporting that
the foreign trade of their respective countries would be
greatly benefited by the adoption of the metric system
of weights and measures, says the European edition of
the New York Herald. With the exception of Eng-
land and Russia, all European nations use the system ;
and, in view of the convincing testimony taken by the
committee of the House of Commons last year, its
adoption by England at an early day seems probable.
The United States years ago legalized the use of metric
weights and measures, but did nothing to enforce their
use. Just now her merchants are working to increase
their trade with the countries of Central and South
America, and as all these use the metrie system, there is
a growing pressure for its formal adoption by Congress.
The House of Commons committee asserted that the
use of the metric system would save one year’s school-
ing of all the children in the United Kingdom, and
houses engaged in foreign trade testified that its adop-
tion would enable them to get on with fewer clerks. In
America the local weights and measures used in the
various States are particularly numerous and confusing,
and the substitution of the uniform French system for
all of these would be of inestimable benefit.

-+

AccoRrDING to Engineering, some recent researches by
Captain Abney show that the light of the starry sky is
to that of the full moon about as 1:44,000. The latter
is usually considered to be about as 1:600,000 to that of
the sun at noon, so that we receive over 13,000,000
million times as much light as from the stars, taking
both hemispheres into consideration.
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Sorrespondence.

Half Century Readers of the Scientific American.
To the Editor of the SCIENTIFIC AMERICAN :

If the following is of interest to you, you areat liberty
to use it as you may wish.

When a young man in my twentieth year I wasbook-
keeper in one of the largest manufacturing establish-
ments in our city, and was so interested in your paper
that I asked our workmen to subscribe and sent you
their names. About that time I was librarian in the
Mechanies’ Library, thus bringiizg me in contact with
many mechanies. I then began, as a young man, to
take your paper and have continued a subscriber ever
since, now fifty-one years. Have you an older one ?

CHARLES W. JENCKS.

Providence, R. 1., February 4, 1897.

To the Editor of the SCIENTIFIC AMERICAN :

This is the commencement of my fifty-first year’s
reading of the SCIENTIFIC ‘AMERICAN. When I first
met him, he was quite a little fellow, but, in wisdom
and knowledge, far beyond his years. Now he is the
most fully developed giant in the arts and sciences the
world has yet produced. What will he be by the end
of the next century ? Who can answer ?

I inclose money order for $3, to renew my subscrip-
tion. J. R. MABEN.

Bedford Springs, Va., January 1, 1897.

Another correspondent writes: ‘“I believe I have all
or nearly all the numbers since the first issue in 1845.
My brother, who died in 1858, was a subscriberfrom the
beginning. After his death I continued it, with some
intermissions during my absence in California and dur-
ing the war. I, however, always sent for back num-
bers and in that way have complete files.”

[The letters printed herewith, touching the much
mooted question as to the oldest living subscriber,
have been received by us in our ordinary mail. We
are not able to determine the question of priority,
owing to the destruction of our books in the great
Park Row fire in 1882. The subject is evidently one of
interest to our readers, and it is a curious coincidence
that the three letters printed above should have been
received by us at alinost the same time without sugges-
tion or solicitation on our part.—ED.]

Agriculture for a Year,

The annual report of Mr. J. Sterling Morton, Sec-
retary of Agriculture, has beenreceived, says the Araeri-
can Manufacturer. .

It appears that since March 7, 1893, the civil service
regulations have been extended until they now include
‘‘every important permanent position in the United
States Department of Agriculture.” “This depart-
ment,” says the secretary, ‘ has for its object the dis-
covery, investigation, development and utilization of
the agricultural resources of the United States. Pri-
marily it is a scientific or technical department.” The
secretary rightly says that the functions of this depart-
ment have little or no relation to political policies or
expedients. Its useful work should go ahead year
after year systematically. There are now on the pay
rolls of the department 2,217 men and women, a reduc-
tion of the force of 280 since 1893, in spite of the fact
that the work has increased. This reduction was
made possible, Secretary Morton says, because of the
improvements effected by the law extending the classi-
fied civil service.

‘“The bureaus and divisions in Washington,” the re-
port continues, ‘‘are, contrary to the popular idea,
much the smaller part of the Department of Agricul-
ture. Outside of Washington there are 154 observing
stations and 52 signal stations of the Weather Bureau.
There are 152 meat inspection stations in the country ;
21 different quarantine stations, for import cattle at
points on the coast, the Canadian and Mexican boun-
dary ; 9 different stations for inspecting import stock
and 19 for inspecting stock for Texas fever, making a
total of nearly 200 stations in the Bureau of Animal
Industry, which should have inspection and supervis-
ion occasionally by the highest authority of the de-
partinent. The agricultural experiment stations, locat-
ed in different States and Territories, and several experi-
ment stations of the Department of Agriculture, must
be inspected by this department. In addition to these
the department has many other agencies for studying
soils, foods and food dietaries, testing timbers and col
lecting material, illustrating our natural resources scat-
tered all over the country.”

The secretary advises that an additional executive
officer shall be employed, who shall have general super-
vision of all the work of the department. 'This officer
should be, the secretary says, “a broadly educated,
scientificman.” He also calls attention to the fact that
the salaries of the higher officials in the department are
at present inadequate, young men being drawn away
from the government service constantly to aceept high-
er salaries offered by universities, colleges and scientific
schools.

* Agricultural colleges and experiment stations are

teaching the science of agriculture,” the report con-
tinues, ‘‘but they are not generally teaching farm
economics and the importance of markets.” With
this latter end in view, Secretary Morton organized on
March 20, 1894, the ‘‘ Section of Foreign Markets,” one
of whose admirable publications, relating to Sweden,
was noticed in the last number of the Manufacturer.
This section not only publishes a regular series of bulle-
tins and circulars, but it furnishes information in re-
sponse to special inquiries.

The secretary is of the opinion that the distribution
of seeds to applicants is a wasteful expenditure on the
part of the government, and heis certainly not alone
in this view. The report says: ‘‘The seeds distribut-
ed gratuitously by the government during the fiscal
year closing on the 30th of June last weighed a little
over 230 tons. The cost of carrying themn through the
mails was over $70,000. They occupied 30 mail cars in
transportation. Careful computation shows that the
seeds sent out by the Departinent of Agriculture dur-
ing the year would have planted 21,038 acres of cab-
bage, 10,768 acres of lettuce, 10,712 acres of tomatoes,
and other garden vegetables in proportionately large
areas. Briefly, the seed gratuitously sent about the
country would have planted more than 115 square
miles of ‘garden. In other words, it would have plant-
ed a strip of ground one rod in width and 36,817 miles
in length. Such a strip would reach one and a half
times around the globe, and a passenger train going at
the rate of 60 miles an hour would require 51 days3
hours and 14 minutes to travel from one end of this
gratuitously seeded truck patch to the other. Each
congressional quota contained seed enough to plant
more than 16314 acres.”

Mr. Morton concludes his report as follows: “ The
question for American farmers and all other citizens
engaged in gainful occupations to consider is: How
can the United States supply the markets of the world
with staple food product and necessary articles of
manufacture ? It is probably quite safe to
declare that at least 2,000,000 of American workmen, on
farms and factories, subsist almost wholly upon em-
ployment based upon foreign demand for American
commmodities. And in this contest for feeding and fur-
nishing mankind—notwithstanding the fierce competi-
tion which meets us all over the globe—American agri-
culture, manufacture and commerce are steadily gain-
ing more trade, and thus furnishing an enlarged wages
fund on a gold basis out of which many thousands of:
American laborers and skilled artisans draw their year-
ly remuneration, and upon which they and their fami-
lies largely depend for employment and comfort.”

- et —
Footwear Nevers.

Dr. Samuel Appleton, in Health Culture, gives four-
teen of them, which every person will derive comfortin
heeding : )

1. Never wear a shoe that will not allow the great toe
to lie in a straight line.

2. Never wear a shoe with a sole narrower than the
outline of the foot traced with a pencil close under the
rounding edge.

3. Never wear a shoe that pinches the heel.

4. Never wear a shoe or boot so large in the heel that
the foot is not kept in place.

5. Never wear a shoe or boot tight anywhere.

6. Never wear a shoe or boot that has depressions in
any part of the sole to drop any joint or bearing below
the level plane.

7. Never wear a shoe with a sole turning up very
much at the toes, as this causes the cords on the upper
part of the foot to contract.

8. Never wear a shoe that presses up into the hollow
of the foot.

9. Never have the top of the boots tight, as it inter-
feres with the action of the calf muscles, makes one walk
badly and spoils the shape of the ankle.

10. Never come from high heels to low heels at one
jump.

11. Never wear one pair of shoes all the time, unless
obliged to do so. Two pairs of boots worn a day at a
time alternately give more service and are much more
healthful.

12. Never wear leather sole linings to stand upon.

White cotton drilling or linen is much]better and more |.

healthful.

13. Never wear a short stocking, or one which after
being washed is not, at least, one-half inch longer than
the foot. Bear in mind that stockings shrink. Be sure
that they will allow your toes to spread out at the ex-
treme ends, as this keeps the joints in place and makes
a strong and attractive foot. As to shape of stockings,
the single digital or ‘‘ one-toe stocking ” is the best.

14. Never think that the feet will grow large fromn
wearing proper shoes. Pinching and distorting makes
them grow not only large but unsightly. A proper,
natural use of all the muscles makes them compaect and
attractive.

40

THE elevation of Sir Joseph Lister to the peerage has
been received with great satisfaction by the scientific
world, and is an honor not only to his profession but
to the Royal Society as well.
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Science Notes,

Sir Joseph Lister on being raised to the peerage has
selected the title of Lord Lister.

Physiological uses of the Roentgen rays have so in-
creased that the publication of the Archives of Clinical
Skiagraphy has been begun in London.

We learn from Natural Science, of London, that the
Roentgen rays have been applied to fossils embedded
in chalk, and the photographs obtained have been
very successful. :

Heinrich Gétke, who, in fleeing from Prussian politi-
cal persecution in 1848, was wrecked on Heligoland,
and spent the rest of his life there, marrying a native,
painting marine views, and watching the flights of
birds over the island, has just died at the age of 83.
His collection of migratory birds is in the South Ken-
sington Museumm. He held the place of government
secretary until the English gave up Heligoland.

The Bressa prize of the Royal Academy of Sciences
of Turin will be awarded in 1899. The value of the
prize is nearly $2,000. It will be given for the most
important scientific work produced during the years
1895-98. The term will be closed at the end of Decem-
ber, 1898. The competitors must send their contribu-
tions in print before the above stated tine. The prize
may, however, be awarded to a non-competitor if he is
considered the most worthy to receive it.

The following are the calculated illuminating values
of mantles made from the oxides named per cubic foot
of gas: Thoria (commercial) 6:0; thoria (pure) 10 ;
zirconia (commercial) 310 ; zirconia (pure) 15 ; ceria,
09 ; yttria, 52 ; lanthania, 6'0 ; erbia (commercial) 17 ;
erbia (pure) 0'6; alumina, 06; chromium oxide, 04 ;
barium oxide, 3'3 ; strontia, 5'5; magnesia, 5°0. Ceria
gives a reddish-yellow light. Erbia, zirconia, and oxide
of bariun, a yellow light. Alumina, a whitish yellow.
Strontia and magnesia, a white light.

Austria proposes to introduce radical innovations
into its university systems. Students’ fees are to go to
the government instead of to individual professors,
while professors’ salaries throughout the empire are to
be equalized. Moreover, well known professors are to
be distributed among the provincial universities instead
of being retained at centers like Vienna and Prague,
in order to check the flow of provincial students to the
great cities. The result will be the establishment of a
system of higher instruction, somewhat resembling
that in American colleges. Objection is made to the
scheme on the ground that it interferes with the Ger-
man theory of Lehr and Lern-freiheit, and that it gives
the government too much power over the higher edu-
cation.

The Department of Agriculture has detailed Prof. H.
J. Webber, of Eustis, Fla., to make an investigation of

‘the plant known as the water hyacinth, which has

come so near blocking navigation in the St. John’s
River tributaries. Until last Septemberlittle attention
had been paid to the steady increase in the growth of.
the water hyacinths on the St. John’s River. At that
time a member of the Jacksonville Times-Union
staff made a trip up the river, and at once began
calling attention to the obstruction to navigation of
the river by the hyacinths. Since that time the matter
has been taken up by the War Department and the
Agricultural Department, and it now looks as though
something might be done to rid the river of the
plants.

Two Danish officers, MM. Oloufsen and Philipsen,
have just arrived in St. Petersburg on their return
from a journey of exploration to the Pamir country,
where they reached places hitherto untrodden by
Europeans. They met tribes who are still fire wor-
shipers and totally uncivilized. @ The men of these
tribes and even their animals are very small, the bulls
and cows being no larger than a European foal, the
donkeys about the size of a large dog, and the sheep
about as large as a small poodle. Money is unknown
to them, and their only trade consists in the bartering
of furs. Women are bought at the rate of five or six
cows or fifteen sheep apiece. These natives are very
timid. MM. Philipsen and Oloufsen have secured
numerous scientific collections, which they intend
presenting to the Natural History Museum in Copen-
hagen.

According to Dr. W. O. Atwater, of Wesleyan Uni-
versity, in 25 cents’ worth of various foods there are the
following nutritive values in each: In 10 pounds of
cornineal there are more than 8 pounds of actual nutri-
ment; in 8} pounds of wheat flour there are over 63
pounds of nutriment ; in 5 pounds of white sugar there
are 414 pounds of nutriment ; in 5 pounds of beans there
are 4 pounds of nutriment; in 20 pounds of potatoes
there are 3} pounds of nutriment ; in 25 cents’ worth of
fat salt pork there are 314 pounds of nutriment ; in the
same value of wheat bread there are 24 pounds; in the
neck of beef 13{ pounds; in skimmilk cheese 134 pounds;
in whole milk cheese more than 114 pounds ; in butter
114 pounds ; in smoked ham and leg of mutton about
the same ; in milk over 1 pound ; in mackerel about 1
pound ; in round of beef 3{ pound ; in salt codfish and
beef sirloin about 14 pound; in eggs at 25 cents a dozen
about 7 ounces ; in fresh codfish about 6 ounces, and in
oysters at 35 cents a quart about 8 ounces.
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THE HARLEM RIVER SPEEDWAY, NEW YORK CITY.
(Continued from page 90.)

In estimating the value to the driving, and in these
days it should be added the bicycling, public of the
Harlem River Speedway, it must be borne in mind that
it forms, as mentioned in a preceding article, the con-
necting link in a circular driveway, whose other por-
tion is of greater length and, if possible, enriched with
features of greater historic and natural beauty. It has
been mentioned that the new speedway terminates at
Dyckman Street, into which it leads. The latter
thoroughfare, which has a clear width of 100 feet, runs
northwesterly to an inter-

the war. Above the avenue are to be found such his-
toric homes as the Jumel mansion, noted as the resi-
dence of Aaron Burr ; the Morris mansion ; the Monroe
mansion, and many another colonial building which
bears a name less famous it mnay be than these, but
destined to be forever conspicuous on the pages of our
national history.

Our detailed description of the Speedway in the last
issue included the first section of the work, and carried
us to High Bridge. At this point the surveyors found
it necessary to narrow the roadway to a width of 66l
feet, in order to pass between the piers, and to carry the
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portion of the whole Speedway, and it will naturally be
a source of regret that the bulkhead could not have
been carried 10 feet further into the river. As it is,
however, the roadway extends 15 feet beyond the
bulkhead lines established by the government, and
this was the maximum allowance that could be ob-
tained from the War Department, who are naturally
anxious to maintain the full width of a waterway
which, now that the Harlem Canal is opened, has a
high strategic as well as commercial value, giving ac-
cess from the Hudson to the East River independ-
ently of the route by the Battery.

Immediately north of

section with Kingsbridge

Road, which forms the I
continuation of the famous
Boulevard to the south of
it. It is here that the new
Boulevard Lafayette,
which constitutes the west-
ern portion of the drive,
commences. As finally
completed it will have a
clear width of 100 feet for
the whole of its length
from the Kingsbridge Road
to One Hundred and
Fifty-seventh Street — a
distance of three miles.
From the Kingsbridge
Road the Boulevard rises
on a regular grade and
winds around the northern
spur of Washington
Heights, until it reaches
the bluffs of the Hudson
at a high elevation above
the river. The roadway is
largely blasted out from
the cliffs and in many
places is carried by heavy
retaining walls. This lofty
elevation opens out a
charming and ever chang-
ing panorama of Hudson
River scenery, extending
from the far distant and
softly outlined hills of New
Jersey in the south to the
wooded heights that raise
their heads above pictur-
esque Tarrytown far to the
north. The new Boulevard
terminates at Eleventh

THE HARLEM RIVER

COMMENCEMENT OF WORK.

SPEEDWAY—VIEW LOOKING SOUTH FROM DYCKMAN STREET BEFORE

Washington Bridge is lo-
cated the third subway.
Owing to the fact that the
westerly walk is carried to
the west of the pier of the
bridge, at an elevation of
26 feet above the roadway,
there is a rise of 33 feet
from the floor of the sub-
way to the sidewalk. To
obtain as easy a riseas pos-
sible, the connecting stair-
way will be built with a
broad, easy curve, and for
landscape effect the slop-
ing ground between stair-
way and sidewalk will be
terraced and -laid out in
flower bedsand shrubbery.
Judging from the plans
of this work, it promises
to be a highly ornamental
feature of the driveway.
By reference to the large
front page engraving,
which is taken from the
top of Washington Bridge,
an excellent idea will be
obtained of this portion of
the work. To the left will
be seen the westerly walk,
which here falls on an even
grade to the roadway,
which is reached near the
end of the great side hill
cut. The retaining wall is
built of broken range ma-
sonry, as is also the retain-
ing wall seen to the west of
the walkagainst the bluffs,

Avenue and One Hundred
and Fifty-seventh Street,
from which point the en-
trance to the Harlem
Speedway is reached by
way of One Hundred and
Fifty-fifth Street. By the
time he has arrived at the
starting point, the horse- .
man will have covered
nearly six miles of what
may be justly termed one
of the most handsome and
picturesque driveways in
the world.

From the above descrip-
tion it will be seen that
this magnificent system of
roads makes the complete
circuit of the spur of lofty
land at the northern end
of Manhattan Island which
is known as Washington
Heights. We have referred
to the historical associa-
tions which cluster thickly
around its colonial man-
sions and tell their story
from many a grass-grown
rifle pit and weatherbeaten
fort. Here was the favor-
ite site for the summer resi-
dences of notable colonial
families. Conspicuous
among them is the man-
sion known as Washing-
ton’s Headquarters, which
is built on a lofty emi-
nence overlooking the Harlemn River and not far
from the southern entrance to the Speedway. Crown-
ing the projecting headland just above the junction of
the Speedway with Dyckman Street is Fort George,
which figured conspicuously in the operations of the
revolutionary war : and across the heights to the west-
ward, on a spur of land which runs out intothe Hudson
about midway of the length of Lafayette Boulevard, is
Fort Washington,where, owing to the culpable blunder-
ing of Washington's subordinate generals, the revolu-
tionary cause suffered one of the greatest disasters of

VIEW OF THE SAME SPOT SHOWING WORK COMPLETED.

westerly sidewalk round the outside of the adjoining
pier, and at a higher elevation than the roadway. Just
beyond the bridge is located the second subway for
foot passengers, for communication between the east
and the west sidewalks without crossing the drive, and
at this point walks will be constructed leading to the
High Bridge Park. After passing beneath the bridge,
the roadway widens to 75 feet and holds this width
to within 500 feet of Washington Bridge, where it
gradually narrows down to 55 feet, in order to pass to
the eastward of the bridge pier. This is the narrowest
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which has been built to
catch the heavy drainage
and the loose material
which is carried down
where the soil is loose and
liable to slide. The line of
the coping has been bro-
ken in order to avoid a too
stiff appearance, and trail-
ing vines are to be planted
against this and all retain-
ing walls, so as to make
them harmonize as far as
possible with the general
appearance of the bluffs.

Eight hundred feet be-
yond the bridge the road-
way widens out to 95 feet.
and the planting spaces,
which have been omitted
between the bridges, again
make their appearance,
and are continued to the
end of the drive. By refer-
ence to the illustration, it
will be seen that one of
the stretches of masonry
bulkhead has been built
where the roadway has
been blasted out of a pro-
jecting bluff. The white
stone work and the dark
strip of asphalt paving
indicate the length of this
work. The inclined west-
erly walk is to be similarly
asphalted.

It is just at this point
that the most costly piece
of excavation on the whole driveway occurs. The center
line length of the cut was over 1,000 feet, and the top
of the slope is 110 feet above the roadway grade. As
over 160,000 cubic yards of material were taken out at a
contract price of $1.20 per yard, this inconveniently ob-
trusive point of rock has cost the city $192,000 to re-
move. North of the cut the roadway extends on a
straight course to the mouth of Sherman Creek, where
it swings to the left with an easy curve and merges into
Dyckman Street. This part of the work consists chiefly
of filling, and the bulkheads are built of cribwork.
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Two of the accompanying illustrations show the condi-
tion of this portion of the driveway before construction
was commenced and after the filling was completed.
They are reproduced from photographs taken from
exactly the same point of view, and portray, better
than any pen can
describe, the trans-

rule should be that, where flowers are kept in bedrooms,
they should be changed frequently, and those which
yield a heavy odor should not be preserved after the
day is over. In sitting rooms the case is somewhat

to the bitts, and managed the aft ones the same way.
It was a very hard job. About two o'clock next
morning the forward ones snapped their hawsers and
got loose again. The storm was then very severe, and

different ; but even in thei flowers should not be kept | the ship was rolling at an angle of 36 degrees. To make

matters worse, the
forward 13 inch guns

formation that has
been effected. In
the later cut the
point of view is ex-
actly in the center
of the westerly side-
walk. The broad
strip of garden mould
betweenthe sidewalk
and the roadway,
which shows up in
the photograph of a
darker shade than
the surrounding ma-
terial, marks the lo-
cation of the mason-
ry trench for tree
planting, the con-
struction of which
was explained in the
previous article.

The track which is
seen to the right of
the picture is being
used in filling in the
bays of the creek
which lie between
the drive and the
shore. This work is
part of an important
modification of the
original plans, which
will add greatly to
the appearance of
the finished Speed-
way. It was at first
intended to allow
such portions of the
tideland as might be
inclosed between the
drive and the shore
line to remain as they
were. This would
have left a series of unsightly holes which would have
been a blemish upon the work and a continual eyesore.
The present Park Board very wisely determined to fill
in all such spaces to the grade level and give them
landscape treatment. They will be planted with trees
and laid out with winding walks, and will form a park-
like border to the drive, which will extend over a con-
siderable part of its length.

The total quantities for the second section of the
work, as given by Mr. J. A. Lockwood, the engineer in
charge, to whose courtesy we are indebted for all par-
ticulars, are as follows: The excavation, mostly solid
rock, shows a total to date of 281,000 yards. There are
350,000 yards of filling, and this is held in place by no
less than 3,750,000 cubic feet of eribwork. The masonry
retaining walls account for 12,000 cubic yards of broken
range masonry, and there are 30,000 yards of first-class
masonry in the bulkheads and subways.

By the time it is opened to the pnblic the Speed way
will have cost about #2,250,000, of which #%1,932,000

have been expended to date. The second scetion will
be completed
early this spring,
and as about

THE HARLEM RIVER SPEEDWAY—LAYING CONCRETE FOUNDATION FOR ASPHALT ON THE EASTERLY SIDEWALK.

more than a few days, and the vases in which they are
placed should be well washed out with hot water once
or twice a week.”

THE STABILITY OF THE BATTLESHIP INDIANA,

It will be remembered that the new battleship In-
diana, on a trip fromm Hampton Roads to New York
harbor last October, rolled so heavily as to break loose
all the heavy guns and turrets. The enormous mo-
mentum of the great masses of metal proved too much
for the clamps which prevent the turrets fromn rotarion
on their turntables, and, tearing loose, the guns began
to swing to and fro across the decks with every roll of
the ship. In the height of the gale the crew set to
work to lash the guns temporarily in place, and the
story of that never-to-be-forgotten night, as told by
Capt. Evans, will bear repetition just now, when the
Indiana has again had to return to port lately from
fear of a similar accident.

‘“We tied the two forward guns together by binding
the guns each to the other and fastening the hawsers

O

got loose, and those
enormous guns
began thrashing
about in full com-
mand of the deck.
We finally caught
the big guns with a
13 inch hawser and
tied them securely
to t he superstruc-
ture.”

On the morning
after the storm one
of the electricians,
with the permission
of Capt. Evans, took
a photograph of the
aft pair of 13 inch
guns, from which the
accom panying en-
graving has been
prepared.

It will be seen that
the 8 inch hawser
was passed around
the chase of the gun,
a few feet from the
muzzle, and led
around the bitts on
the opposite side of
the deck, the opera-
tion being repeated
until a sufficient
number of turns had
been taken to hold
itsecurely. Any one
who has handled an
8inch manila hawser
can well believe
Capt. Evans when
he” says: “It was
very dangerous in
that storm. I was
afraid of losing two or three dozen men, and if I had
not had the best erew in the world, I don't know how
we would have come out.”

Upon the return to the navy yard stronger clamps
were put in place, such as, it was supposed, would
stand any possible demands upon them. It seems,
however, that the Indiana has again had to leave
Admiral Bunce’s squadron and put back, not this
tine because the turrets actually did break loose, but
for fear they would. In a report given out by the
Navy Department, it is stated that the return of the
ship was due to the * caution” of the officers and a
desire for ‘‘ a further inspection and possible readjust-
ment.” The excessive rolling of the Indiana is as-
cribed to the fact that she is not fitted with the bilge
keels which she was designed to have. These were
omitted because the naval docks were not of sufficient
capacity to aceconumnodate the ship with bilge keels in
place.

It is gratifying to learn that the rolling of the Indiana
and her class is not, in the minds of the naval experts,
due to their top

twelve months
will be consumed
in tinishing up the
work on the first
section, we may
look for the open-
ing of the Speed-
way early in the
spring of next
year.
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Flowers in Sick
Rooms.

After relating
several anecdotes
of cases where
flowers have
proved injurious
when kept in the
bedroom of inva-
lids, The Hospital
says: " It is not
necessary to com-
ment at length
upon cases like
these. They tell
their own story,
and point their
own moral. The

T

BATTLESHIP INDIANA-THE BIG GUNS
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LASHED, AFTER BREAKING LOOSE
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hamper and the
great height (26
feet) at which the
four 8 inch guns
and turrets are
carried When
the designs were
published, it was
predicted in many
quarters that
these ships would
not sh ow suffi-
cient stability in
a beam sea, and
the performance
of the Oregon in
Pacific waters
coupled with the
troubles of the
Indiana might
seem to verify the
prediction.
Against this,
however, it is
quite sufficient to
reply that the
most stable ships
of foreign navies
showed quite as
great instability
before their bilge

DURING A GALE,
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keels were fitted. This is notably true in the case of
she Resolution, a 14,150 ton ship of the British navy,
which, in crossing the Bay of Biscay, rolled 47 degrees,
and looked so much like *‘ turning turtle” that she put
back to Plymouth. Bilge keels were fitted, and she is
now one of the steadiest ships afloat.

The bilge keels are continuous, narrow, plate steel,
V-shaped keels, about three feet deep, that extend at
the turn of the bilges for the greater part of the length
of the ship. Their broad surface, by its resistance,
prevents the rolling of the ship, hence their other
name of rolling keels,

O
@

A Convenient Metric Conversion Table,

The following metric conversion table has been com-
piled by Mr. C. W. Hunt, M. Am. Soc. M.E., president
of the C. W. Hunt Company, of New York City, and
is most convenient in dealing with metric weights and
measures :

Millimeters X 0°03937 = inches.

Millimeters <+ 254 = inches.

Centimeters X 03937 = inches.

Centimeters + 2'54 = inches.

Meters X 3937 = inches. (Act of Congress.)

Meters X 3:281 = feet.

Meters X 1'094 = yards.

Kilometers X 0'621 = miles.

Kilometers + 16093 = miles.

Kilometers X 3280°7 = feet.

Square millimeters X 00155 = square inches.

Square millimeters + 645'1 = square inches.

Square centimeters X 0°155 = square inches.

Square centimeters <+ 6451 = square inches.

Square meters X 10'764 = square feet.

Square kilometers X 247'1 = acres.

Hectares X 2'471 = acres.

Cubic centimeters + 16383 == cubic inches.

Cubic ecentimeters + 369 = fluid drachins.

Cubic centimeters + 2957 = fluid ounce.

Cubic meters X 35'315 = cubic feet.

Cubic meters X 1-308 = cubic yards.

Cubic meters X 2642 = gallons (231 cubic inches).

Liters X 61022 = cubic inches. (Act of Congress.)

Liters X 3384 = fluid ounces. (U. S. P.)

Liters X 02642 = gallons (231 cubic inches).

Liters = 378 = gallons (231 cubic inches).

Liters + 28316 = cubic feet.

Hectoliters X 3:531 = cubic feet.

Hectoliters X 2:84 = bushels (215042 cubic inches).

Hectoliters X 0'131 = cubic yards.

Hectoliters <+ 2642 = gallons (231 cubic inches).

Grammes X 15432 = grains. (Act of Congress.)

Grammes X 981 = dynes.

Grammes (water) + 29°57 = fluid ounces.

Grammes <+ 28:35 = ounces avoirdupois.

Grammes per cubic centimeter + 277 = pounds per
cubic inch.

Joule X 07378 = foot pounds.

Kilogrammes X 2:2046 = pounds.

Kilogramines X 35°3 = ounces avoirdupois.

Kilogramines + 1102'3 = tons (2,000 pounds).

Kilogramimes per square centimeter X 14223 = pounds
per square inch.

Kilogrammeters X 7:233 = foot nounds.

Kilogrammes per meter X 0672 = pounds per square
foot. '

Kilogrammes per cubic meter X 0062 = pounds per
cubic foot.

Kilogrammes per cheval vapeur X 2235 = pounds
per horse power.

Kilowatts X 1'34 = horse power.

Watts + 746 = horse power.

Watts + 07873 = foot pounds per second.

Calorie X 3968 = B. T. U.

Cheval vapeur X 0'9863 = horse power.

(Centigrade X 1'8) 4+ 32 = degrees Fahrenheit.

Francs X 0193 = dollars.

Gravity, Paris = 98094 centimeters per second.

—_— - —
Rise and Decline of Strikes,

A record of strikesin the United States for 1881-86,
from the United States Bureau of Labor Statistics, has
been supplemented by a report bringing the record
down to 1894. The former record showed a great
increase of strikes, culminating in 1886 with the riots
and Haymarket massacre at Chicago. The following
totals for the period covered by both reports are tabu-
lated and commmented upon by the Springfield Repub-

(U.S.P)
(U.8.P)

~

lican :
Estabish- Number thrown Per cent
Strikes. ments. out of work. which failed.
1881, ..ceiennnnn 471 2,928 129,521 3163
1882.....0iienenn 454 2,105 154,671 38U
1883..cuinnnnnns 478 2,759 149,763 2574
1884 .oeiiiinnl 443 2,367 147,054 4461
1885.....ivunnn. 645 2,284 242,705 8770
1886. . .... ...1,43 10,053 508,044 46'58
1887 evnnnnnannn 1,436 6,589 879,676 4717
1888, . ... 906 3,506 147,704 42:30
1889. .......... 1,075 3,786 249,559 3460
1890. . ........ 1,833 9,424 351,94 3734
1891...... 1T 8,116 298,939 5383
1892. ..1,208 5,540 206,671 5199
1893....000uenn.. 1,305 4,555 265,914 3879
1894 (6 months).. 896 5,154 482,066 60°51

‘It will be observed that, after 1886, strikes, taking

the number of establishments involved, decreased in
prevalence until 1890, when there was a sudden increase
to almost the extent of 1886 over 1885, and another
decline followed by the widespread disturbances of
1894 which culminated, as in 1886, in the Chicago rail-
way riots. The two years of 1886 and 1894 stand out
above all the others, both in the number of establish-
ments involved and the number of workmen thrown
out of employment; but the causes were different.
The former year witnessed a revival of business activity
from the depression of 1884 and the strikes were gener-
ally for increase in wages. In 1894, however, we had
very hard times and strikes against wage reductions.

“ But the most instructive and significant figures of
the table are those exhibiting the proportion of estab-
lishmnents involved in which thé strikes failed altogeth-
er. There is a gain on the whole in the percentage of
failures which is too marked to escape notice. During
the earlier part of the period represented, about two-
thirds of the strikes asrespects establishments involved
wholly or partially succeeded. But more recently the
proportion has declined, until in the last four years the
failures have exceeded on the average the whole and
partial successes. As a weapon against capital, there-
fore, the strike is losing its force. Labor has been
unable to keep pace with capital in forming powerful
combinations. United labor, it is demonstrated, can-
not equal in power united capital, and labor seems to
be realizing the fact. Evidences are not wanting that
labor is beginning to lay more stress upon political
action than upon mere unionism.”

->+@

To South Polar Lands,

After an interval of fifty years the scientific world
has taken up again the matter of Antarctic exploration,
and it seems likely that during the coming year much
important information will be obtained regarding a
region of the earth’s surface of which we as yet know
hardly anything, whose area covers not less than
4,500,000 square miles—about once and a half that of
the United States,and equal to that of the great
Chinese empire. It was with good reason that at the
last International Geographical Congress, held in
London in the summer of 1895, says the New York
Sun, the first general resolution of recommendations
embodied the statement that the greatest piece of
geographicel work that was left for the future, and
one that should be taken up immediately in the pre-
sent, was the exploration of thisterra or aqua incognita.
Not since the days of Sir James Clark Ross and Capt.
(afterward Cominodore) Wilkes, of the United States
navy, or the years 184042 has any systematic
research been conducted in this great expanse of
southern ice and water, the ice barriers of which have
for one reason or another been assumed to render
access to its deeper parts impossible. Yet, strange
though it may appear, all this supposition of inaccessi-
bility was based upon the experiences of gallant sea-
men whose highest resource was the sailing vessel, and
to whom the modern methods of polar research, as
they have been developed within the last quarter of
a century, and particularly in the last decade—the
period which compasses the remarkable work of Peary
and Nansen—were practically unknown. Whether in
the Arctic or in the Antarctic tracts, the work that
wasaccomplished was done with the assistance of a
heavy equipment, inefficient clothing, and a source of
food supply which knew little or nothing of canned
materials and that proper association of sweetmeats
and vegetables which have done so much to banish
seurvy from the sailor’s Arctic dreams.

At the present time three expeditions are being
planned or actually being placed in comnmission for
the important work of discovery in the south polar
regions. At the head of one of these will be the Nor-
wegian, Borchgrevink, who, in association with his
commander, Capt. Kristensen, in 1894-95, while on a
whale catching cruise, reached Ross’s trail latitude
74° south, and made the first landing on what is com-
monly designated the Antarctic continent, if in reality
such a continental mass exists. Borchgrevink’s fitness
for this command seems eminently established, and
the lucid, graphic, and wholly unpretentious account
of his late experiences has placed to his credit a con-
fidence similar to that which has been reposed in the
still more illustrious sire of Norwegian wsoil, Fridtjof
Nansen. To him scientific men owe the first discovery
of vegetable forins as part of the product of the south-
ern lands. Up to the year 1895, when fragments of
what appear to be true lichens were picked up off the
bleak and forbidding rocks of Cape Adarl, on Victoria
Land, and the offlying Possession Island, it had been
assumed that not a trace, type, or form of vegetation
of any kind belonged to this inhospitable tract of the
south—a tract of land or ice as destitute of terrestrial
fauna as it was assumed to be of a covering or partially
covering vegetation. Strangely contrasting is the dis-
covery made by Capt. Larsen in 1893 on Seymour
Island, a patch of Antarctic land lying alinost due
south of Patagonia, of an abundance of fossilized plant
remains—remains not indicative of a low type of vegeta-
ble organization, but of the noble structure of the
South American pine or Araucaria. However meager
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or absent may be vegetation of the far south to-day,
the evidence is conclusive that at a former period of
the earth’s history, and one that is quite recent when
measured by geological standards—perhaps extending
no further back than 150,000 years, or even consider-
ably less—a goodly vegetation of forest trees, and
with it, doubtless, a multitude of herbaceous plants
of various kinds, gave life, color, and freshness to the
landscape of Antarctica, the landscape which to-day
sees hardly more than giant glaciers, walls of ice
hundreds of miles in length and as many feet in height,
undulating mountain slopes buried beneath perhaps
thousands of feet thickness of snow, and a few grandly
smoking volecanic cones, like Erebus, sending skyward
the products of the internal destruction of the earth.

The second expedition is planned under the direction
of Lieut. Gerlache, a young Belgian, and it receives,
in addition to the warm support of the town, Antwerp,
from which it is expected to take its departure, the
official patronage of the Belgian government in the
shape of a timely financial backing; presumably, there-
fore, a possible failure on its part will not be due to
the absence of those ‘‘sinews of war” which are so
eminently necessary for this far-off exploration. It
is gratifying to learn that the scientific 1nen of America
are fully awake to the importance of the explorations
that are planned, and to the discoveries that await the
successful investigator of Antarctica. Atthe last annual
meeting of the American Society of Naturalists a com-
mittee was appointed to examine into the practicability
and the ways and means of furthering an American
Antarctic expedition. Profs. Angelo Heilprin and E.
D. Cope, of Philadelphia, are members of this com-
mittee, and it is known that they strongly favor the
immediate (so far as it may be possible) equipment
of such an expedition. It is thought that $50,000
will cover an important reconnaissance, if not deep
penetration, with one or more steam whalers from the
Newfoundland or Norwegian fleet.

It seems likely that the points of attack for all
expeditions will be the region of Graham Land, south
of Patagonia, which lies nearer the base of operations
than the Victoria Land of Ross, and offers additional
advantages to exploration which are not found in the
track lying south of Australia. It holds out, more-
over, hopes of important scientific results even with
the failure of the objective aim of any expedition—i. e.,
high penetration southward. It was in this track that
Larsen obtained his fossil plant remains, and also a
number of marine fossils, identical with those found
by Darwin sixty years earlier in Patagonia, which so
strongly point to a former connection with the South
American continent. Somewhat eastward of this
region Weddell, in 1823, penetrated to latitude 74° 15°
south, and the same year Capt. Benjamin Morrell,
sailing from New York, and pretty much in Weddell’s
track, reached 70° 14", reporting a moderately high
temperature and a sea practically devoid of ice. How
far beyond these points the assumed ‘‘impenetrable”
barrier would be met, if met at all, only an effort at
penetration can determine, as the inconstancy of the
ice in this region is such as to throw its front edge to
positions, depending upon the year, fully a thousand
miles apart from each other. At all events, a chance
is here presented.

Of the substance of our knowledge of Antarectica it
must be said that most of it is bound up with the
researches of Ross about Victoria Land, and with the
less important ones that have been mmade in the region
of Grahamn Land. Concerning the other land, island,
or ice masses that have been designated Clarie Land,
Sabrina Land, Enderby Land, Alexander Land, etc.—
in fact, of the whole Wilkes Land—our information is
confessedly scant, and surely not sufficient to build up
the great Antarctic continent which has been made a
restoration by many geographers. Of the meteorology
of the region, and of tides, currents, ete., we know
equally little, and manifestly still much less of the
geology, zoology, and botany. The commonly accepted
notion of the extreme severity of the south polar cli-
mate is not founded on fact, any more than was the
supposition of the shallowness of the Arctic basin,
which, among his many other discoveries, Nansen has
now so completely dissipated. In faect, it is all but
certain that the winter rigors are far less pronounced
in the region about the South Pole than they are in
the region of the far north. and that there is nothing
there which approaches the —94° F. which is found
at two or more tracts along the Lena River in Siberia,
or even the almost annual —75° of Yakutsk. Again,
the summer temperature, while there is seemingly
much less of it, partakes in a measure of the balm of
Greenland, the thermoineter frequently marking as high
as 40°and 45° F. above in the shade. The great ice
masses are the disturbers of travel in the far south,
but up to the present time they have not been brought
face to face with vessels carrying steam, or those that
are fitted for the exploration. The coming year will
throw new and important light upon this as yet * dark-
est” tract of the earth’s surface.

—_ o

THE cost of Harveyized single forged nickel steel

armor plate is about $170 per ton.
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THE SWORD WALKER.
BY WILLIAM B. CAULK.

Of all the daring tricks that have been introduced
in the circus, none have caused more comment than
the one in which a person, generally a lady, walks with
bare feet up a ladder of sharp swords, treading directly
on the sharp edges without any injury to the feet.

It is amusing to a person who is acquainted with the
secret to hear the many explanations of ‘‘how it is
done” offered by the spectators, yet
none of them ever come near guessing
the truth. This.secret has been so
jealously and successfully guarded
that very few, even among the best in-
formed experts knmow how it is per-
formed.

That the explanation is as simple as
the trick is surprising, the writer will
now show.

From the illustration it will be seen
how the swords are arranged in a rack
with the cutting edges on top. The
rack is usually about seven feet high,
and eight swords are used. One of the
most necessary points in the prepara-
tion for the trick is that the rack
should stand firm, and the swords fit
snug and tight in the slots made to re-
ceive them.

Usually the inspectors are invited to
examine the rack as well as the swords,
and paper is cut with the swords to
show that they are really sharp. The
secret is not in the swords or rack, but
in the preparation of the performer’s
feet. In a pint of water as much alum
is dissolved as the water will readily
take up. To the alum water is added
as much sulphate of zinc as will lie on
asilver dimne, and thoroughly dissolved.

A few minutes before doing the act
the performer bathes the feet in this solution and
allows them to dry without wiping. Just before leav-
ing the dressing room the feet are dipped for a noment
in as cold water as can be secured and at once wiped
dry without rubbing

By placing the feet squarely on the swords there is
no danger, but great care must be used not to allow the
foot to slide or slip on the sword, or the result would be
a very bad accident.

On leaving the circus in which one has seen the
above act, visitors are almost sure to see before the
ever present side show a large painting on which is the
representation of a Mexican dancing with bare feet in
a shallow bozx filled with broken glass. *

If you are of an inquisitive nature, and have seen a
lady walk with bare feet up a
ladder of sharp swords, you
enter the side show to see this
new wonder.

On a raised platform is found
a box about four feet long, three
feet wide, and six inches deep,
the bottom of which is covered
with broken glass. In a few mo-
ments a man dressed in the
Mezxican costume appears on the
platform, and proceeds to break
a few old bottles and throw the
broken glass in the box, then re-
move his shoes, shows his feet to
be free from any covering, steps
in the box, and dances among
the glass. After he has finished
dancing he shows his feet to
be uninjured, and retires. The
trick is performed in the follow-
ing manner:

Secure a number of thick glass
bottles, break them in rather
small pieces and file or grind all
the sharp edges round. This
stock of glass you place in the
center of a box made according
to above measurement. Now
soak your feet in strong alum
water and wipe dry, and give
them a thorough rubbing with
pulverized rosin. Dust the in-
side of your shoes with rosin,
put them on, and go upon the
platform. Take some old lamp
chimneys and bottles, break
them in bits, and throw this
fresh broken glass in the box around the edges and in
the corners, not in the center. Remove your shoes, step
in the center of box among the prepared glass, and do
your dancing. Avoid the sides or corners of box where
you have thrown the glass, and you run no risk of cut-
ting your feet, especially if you use plenty of rosin.

THE late Robert H. Lamborn bequeathed $200,000 to
the Academy of Natural Sciences of Philadelphia.

The Electrical Conductivity of Cement and Concrete,

Electrical engineers, especially those engaged in rail-
ways and similar works, would do well to study a re-
cent paper by Dr. Lindeck, in which he describes some
experiments which he has been conducting in order to
determine the electrical conductivity of cement and
concrete of various kinds. He finds that the resistance

per cubic foot of pure cement blocks, when dry, is
about 144 ohms, and that this falls as low as 43 ohins

SWORD WALKER.

after immersion for about twenty-four hours in water,
while it rises to 820 ohms after being exposed to a heat
of 212° Fah. The admixture of sand or gravel with the
cement increases its electrical resistance. In cases
where blocks were made with one part of cement to
seven parts of gravel their resistance when dry
amounted to about 18,000 ohms, when wet to 72 ohms,
and after exposure at 212° Fah. the resistance rose to
about 2,000,000 ohms. If the highest results obtained
for airtight concrete be taken at about 1,670 ohms per
cubic foot, an insulation resistance of about 14 ohm per
mile is obtained. These considerations become impor-
tant when adopting the German practice of laying the
rails of electrical railways in concrete. From experi-
ments made ywith what is called asphalt concrete, it

GLASS DANCER.

appears that the current range is very trifling, and if
ordinary cement is used, it is only necessary to lay a
thin layer of the asphalt concrete over it. The cost is
then not excessive. Asphalt concrete consists of 50 per
cent of broken stone, 20 per cent of coarse gravel, free
froin loam and sand, 12 per cent of asphalt, 8 per ceny
of coal tar pitch, and 10 per cent of coal tar. The origi-
nal paper appeared in the Electrotech. Zeits., 1896, p.
180, says the English Electrical Review,
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The Ascent of Aconcagua.

A special telegram to the Daily Chronicle announces
that Mr. Fitzgerald and Zurbriggen, the Swiss guide,
began to climb Mount Aconcagua, in the Andes, on
Christmas Day. At a height of 21,000 feet, Gussfeldt’s
card, dated March, 1883, was found in a tin box, says
Nature. The explorers had to descend to the valley
for three days, but a second attempt was begun on
December 30, and an altitude of 22,500 feet was reached
on January 2. A third attempt to get
to the top of Aconcagua was com-
menced a week later. The aréte be-
tween the peaks, at a height of 23,000
feet, was reached on January 14. Mr.
Fitzgerald then had to turn back, but
Zurbriggen reached the summit, which
is over 24,000 feet high. This is the
greatest altitude yet attained by
mountaineers. The following item of
climbing history is abridged from an
article in the Chronicle: * The seri-
ous business began with De Saussure,
and has been going on ever since. He
was soon followed by Humboldt, who
climbed Chimborazo (19,000 feet) in
1802. The next climber to set foot on
that mountain was Mr. Whymper, in
the year 1880. The Jungfrau was
first ascended in 1811, and the Fin-
steraarhorn in 1812. The other Swiss
peaks have fallen one after the other
—the Wetterhorn in 1854, Monte Rosa
in 1855, and the Matterhorn in 1865.
Mr. Freshfield scored the first great
victory when he climbed Elbruz (18.526
feet) in 1868 ; but long before that
Gerard had climbed to 19,410 feet on
Porgyul in 1818. The highest climbs
of later years have been those of Sir
Martin Conway, who clilnbed Pioneer
Peak, in the Himalayas, in 1892, and
of Mr. Mummery and Mr. Hastings, who climbed to
21,000 feet on Nanga-Parbat. Dr. Gregory reached to
about 16,000 feet on Mount Kenya, in Central Africa
(20,000 feet high), and Hans Meyer reached to 16,830
feet on Kilima-Njaro. In Asia there are four colossal
mountains which still defy all efforts. Mount Everest
(29,000 feet) still lies far beyond the reach of man.
Dapsang (28,700) is almost equally inaccessible. Ta-
garma (25,800) and Khan-Tengri (24,000) have yet to be
scaled. Similarly, in Africa, the highest mountain is
still a virgin ; and though Mount Cook (12,349) has
been clinbed in New Zealand, Charles Louis (20,000)
still remains unascended in New Guinea.”

O
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GLASS SOLUBLE IN WINE.—M. Henri Lavouroix has
been making a series of experi-
ments to find how much effect
the quality of glass in a bottle
has on wine, and the results
have aroused the interest of
wine dealers, says Invention.
He states there is a direct chemi-
cal reaction between the glass
and the material within the
bottle, and he quotes a case in
illustration. A wealthy retired
merchant bought in France a
lot of costly and rare wines in
casks, samples of wine from each
cask being given to him by the
wine merchant. The new owner
proceeded to have his wine
racked off and bottled. Some
dayslater some of the wine was
served on his table, and he de-
tected a strange, unpleasant
taste which the wine that he
had sampled did not have. A
fresh bottle was served, and this
was found to be similarly af-
fected. Bottle after bottle was
opened, with the same result,
and the owner brought suit
against the man who had sold
him the wine, alleging that it
was not like the samples. Dur-
ing the action some of the bot-
tles were brought into court, and
it was found that the glass in
them had become opaque.
These bottles were handed to a
chemist, together with similar
bottles that had never been
filled with wine. An examination showed that the
bottles that had been filled had lost a part of their
lime, potash and soda, which had passed into solution,
forming compounds with the acid ingredients of the
wine that rendered it unfit to drink.

A cYCLE factory has been established at Copenhagen,
Denmark, with an output of over 2,000 wheels per
annum.

0+
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RECENTLY PATENTED INVENTIONS.
Engineering.

BRIDGE WALL FOR BOILERS.—George
'W. Hayton, Brooklyn, N. Y. To securely hold and lock
in place the bricke employed in making the bridge walls
of boilers, preventing their being broken or knocked out
by the firemen in raking the fires, this invention provides
for the use of bricks having in their faces projections
and recesses, whereby they are adapted to interlock with
each other, while a key brick is made with grooves reg-
istering with corresponding grooves in adjacent bricks,
keys being driven into the registering grooves. The set
of bricks forming this improved bridge wall may be
readily set up by a fireman or other unskilled person, and
in case one set burns out, another may be readily set up
by the attendant without the use of mortar.

STEAM BOILER INDICATOR.—John
Parker, Bradford, England. This inventionis for a sim-
ple and inexpensive device to inlicate excessive rise and
fall of the water level. A frame in which is arranged a
float is connected with a tubular extension through the
boiler shell, the float being at one end of a fulcrumed
lever whose other end carries a counterbalance weight.
Within the tubular extengion inside the boiler is a valve
seat engaged by a valve on the lever, and the undue fall
of the water level raises the valve from its seat, permit-
ting the water or steam to fiow through the bore of the
extension, and through a connected pipe outsiside, to
give warning to the attendant. The device may also
be arranged to give warning of an undue rise of water.

RAISING SUNKEN VESSELS.—John R.
Grant, New York City. 'This invention relates to raising
sunken vessels by inflated bags in the hold, and provides
improved bags and attached parts whereby the bags ,
may be inflated as desired without leakage of air or dan-
ger of bursting, or the closing of the air inlets by the
folds of the bags. The bags have each an inner and
outer shell of fabric, with two reinforce plates secured to
its inner and outer sides and having orifices matching an
orifice i n the hag, gaskets being interposed between the
plates and the shells. The air distributing pipe is 8o ar-
ranged that all the bags on a vessel will be uniformly
inflated, that the vessel may be properly raised without
listing.

Railway Appliances.

CONVERTIBLE CHAIR OR SEAT.
—James M. Osgood, Boston, Mass. A seat or chair for
day use, which may be readily converted 1nto a berth for
night occupation, ie provided by this invention. A seat
portion, upholstered on both sides, is mounted to rotate
in a seat frame, a back frame recessed at opposite sides
being pivotally connected to the seat portion, and an up-
holstered back section in each of the recesses is pivotally
connected with the upper portion of the back frame,
whereby they may be swung into or out of the recesses to
form hacks or a berth. The alternating seats are some-
what differently constructed, according as they are to be
convertible into an upper or lower berth, and the im-
provement also comprises sectional partitions by which
two staterooms are practically formed, one for the upper
and the other for the lower berth.

DusT SCREEN FOR WINDOWS.— Hugh
B. Shutts, Shawneetown, Ill. This is a ecreen especially
adapted for use in conmection with car windows, be-
ing readily applied atleither side of the window frame
and held in position by the sash, or being applied on the
outside of the car on the panels between the windows.
It has a box body with hooded top and bottom escape
openings, an npright on the inner front portion of the
body having a rib adapted to enter a sash groove, and the
ends of the upright being recessed to receive the bottom
rail of the sash. The screen is designed to prevent the
entry of dust and cinders at an open window, and also
causes a gentle draught of air from the car out through
the window when the car is in motion.

Mining, Etc.

MiINING CAI1ssoN.—James M. Thorp,
College Park, Cal. For mining the bedrock of rivers
this invention provides a caisson that may be readily
transferred from place to place, and which enables the
miners to work directly on the river beds. The caisson is
supported by floats which form a double hull boat, ar-
ranged with rails, a framework and rlatform, whereby
tk:e caison may be moved aboat and considerable space
worked without moving the floats. It comprises an outer
casing with lower work chamber open at the bottom, 1
there being a fixed chamber portion and a vertically mov-
able chamber portion. Bucket shafts open at the bottom
into the working chamber and at the top in airtight
chambers, from which chutes lead outwardly, work-
men descending to the working chamber through an air-
lock shaft.

Mechanical,

SAWING MACHINE.—Daniel J. Taft,
Leon, Ky. An attachment has been devised by this in-
ventor for automatically feeding and adjusting staves
and similar articles to the saws in such a manner that
the desired amount of surplus is cut off from either or
both ends of the article. Two pivoted guides are mounted
to swing in unison, and are engaged by the ends of the
article to shift it transversely to bring the ends in proper
position for the saws. The guides are readily set to
proper position, and their free ends extend under a press
roll which holds the stave in place while passing to the
saws, another roll preventing the cutoff stave from being
lifted while passing rearward between the saw blades.

GAGE FOR SEWING BELTs. — John
Gregory, Newark, N. J. To properly locate wire lacing
on a belt, a simple and inexpensive gage has been de-
vised by this inventor, consisting of two hinged sections
having front and rear plates connected by bars outwardly
arched and diagonally placed, the two sets of bars pro-
ducing the effect of a thread. Gage bars are fitted to
the arched portions of the gage eections, the bars having
outer convexed and inner flat faces, and one bar engaging
the top face and the other the under face of the belt. In
attaching lacing with this gage the strands alternately
vary in length, one strand being short and the other

longer.,

Miscellaneous.

BicYCLE HANDLE BAR AND BRAKE.—
Mantel A. Roso, New York City. This invention is for
astrong, light and readily adjustable handle bar, whose
ends may be made to stand in any desired position, and
with which is combined a brake device to be operated by
the handle bar. The stem or upright portion is clamped
and adjustably held in the upright portion of the steering
post in the ordinary way, a hollow head receiving the
screw-threaded ends of horizontal tubular arms, in which
are journaled a horizontal tube whose opposite ends re-
ceive the handles. Within a sleeve on the ends of the
handles are flanges with serrations engaged by spring
bolts on the hollow arms, the bolts acting as latches in
adjusting the handles to desired position. In the hollow
head is a sprocket wheel, and a chain and wire connec-
tion leads from it through the forward post and diagonal
lower brace to a brake lever fulcrumed on the lower fork,
and carrying a brake shoe adapted to engage the tire.
On disengaging a spring catch on the handle bar, the
brake may be applied by simply pressing down on the
handles.

BicYCLE BRAKE.—William L. Stewart,
Wilmerding, Pa. According to this improvement, the
braking pressure is applied on the bicycle tire through a
brake cylinder covered with canvas or similar material,
the brake cylinder rotating more or less on contact with
the tire, which it is designed not to injure in any way.
The cylinder has a fixed and a removable end in which
are central op gs for the passage of trunnions of an
inclosed bearing block having semicylindrical seats,
each bearing on the top of a friction roller engaging the
inner periphery of the cylinder below its center, the
outer ends of the trunnions being engaged by a yoke
from which an operating rod extends upward conveni-
ently near the handle bar. By pressing down on the
handle of the operating rod the brake cylinder is brought
into engagement with the wheel tire, and the braking
force ig equal to the pressure between the friction rollers
and the inner surface of the brake cylinder.

BicYCLE GEAR.—Christian A, Meister,
Allentown, Pa. The hub of the rear wheel, according
to thie invention, has at opposite ends a large and a
small sprocket wheel connected by sprocket chains with
a large and a small sprocket wheel turning loosely on
opposite ends of the crank shaft, the latter wheels bav-
ing inwardly projecting hubs adapted to be engaged by
a clutch sleeve. This eleeve has a circumferential groove
receiving a loose collar connected with a clutch lever at
whose upper end 18 a handle movable in a clip on the
frame of the bicycle, the handle being held in engage-
ment with opposite sides of the vertical brace bar. To
change from a high to a low gear, or vice versa, it is
only necessary to push the handle from engagement
with one side into engagement with the other side of the
frame.

PRINTING APPARATUS. — Joseph B.
Mockbridge, New York City, and Julius G. Hocke,
Bayonne, N. J. This invention is for an apparatus more
especially for use in checking freight, to print characters
on shipping receipts, etc., at the same time- issuing a
separate check or ticket with duplicate characters. It
has two sets of type wheels, each comprising a series
wheel, a consecutive numbering wheel and an indicating
wheel, the corresponding wheels being connected with
each other to rotate in unison, while a rod actuated by
the operator, and connected mechanism, imparts motion
to platens swinging toward and from the type wheels.
Any desired number of impressions may be made on
the document and on the paper reel, the impressions be-
ing consecntively numbered alike on both.

STARTING GATE FOR RACE TRACKS.—
Philip McGinnis, Brooklyn, N.Y. This invention re-
lates to devices for aligning and holding horses in
proper position for starting on race tracks. It comn-
prises posts at opposite sides of the track on which are
brackets and sleeves supporting carriers and arms to
which are attached barriers. The latter preferably con-
sist of flexible material, snch as leather, and are readily
detached from the arms by the pressure of a horse
against them. When the barrier or gate is in lowered
position, the horses are aligned against it, the starter at
the proper time pushing downward on a lever which
releases a counterbalance and swings upward the arms,
removing the barrier.

GATE.—Amon W. Chilcott, Stewarts-
ville, Mo. This invention is for a gate which may be
adjusted vertically in such a way as to raise its swinging
or free end any desired distance from the ground, per-
mitting the passage of small stock and enabling the
pate to be easily operated when there are snow drifts.
A crank shaft has one of its crank arms in link connec-
tion with an extension from the gate, the second arm
being connected with a lock lever, while shifting arms
extending beyond opposite sides of the gate also have a
link connection with the lock lever. In opening and
closing, the gate passes a dead center and will be locked
in either its open or closed position, from which it may
be released and swung in either direction by levers
placed at opposite sides of the road or path crossed by
the gate.

ELEVATOR DOORS AND SAFETY Dk-
vicEs.—Lucius N. Reed, Fulton, Ill. To operate the
vertically swinging doors of elevator shafts, and auto-
matically lock the elevator, should the hoisting rope
break, the mechanism provided by this invention com-
prises a vertically movable rod having chain connec-
tions with the doors, and from which a cable extends
around a pulley at the base of the shaft, the cable being
attached to another pulley on whose shaft is an operating
lever. Eccentrics mounted on shafts carried by the
elevator car are adapted for engagement with brake
strips arranged at opposite sides of the shaft, there be-
ing on the shafts segment gears, on one of which is a
weighted extension, a holding device for which com-
prises a pivoted plate operated by atmospheric pressure,
whereby the car will be automatically locked in the
shaft should it commence to move downward too
rapidly.

FuNNEL FOR DusT COLLECTORS. —
Franz Prokupek, Milan, Italy. This device, which has
also been patented in many foreign countries, has within
its shell or body a number of vanes to break the current

of air passing through, there being a fixed wuncated
cone supported on the vanes, and within the fixed cone
a flexible cone adjustably held and adapted to receive
atmospheric pressure and capable of being deformed to
gradually contract or completely obstruct the lower
orifice of the fixed cone. The device is adapted for
weak as well as for strong currents of air, the funnel
being mounted on any ordinary dust collecting appa-
ratus, and the fnnnel and collector forming only a single
apparatus after mounting.

WIiNDOW SHADE ROLLER AND BRACK-
ET.—George M. Parsons, Carson, Nev. According to
this improvement the spring of the spring roller may be
quickly and conveniently placed under the desired ten-
sion when the roller is in position in its brackets, and the
winding of the shade may be the morereadily accom-
plished as the roller may be definitely turned but a par-
tial revolution, an entire revolution, or a number of rev-
olutions as required. In an offset member of the bracket
is located a tension head forming practically a ratchet,
and a spring shaft in the roller is connected with a
winding diek at the end adjacent to the bracket, the ar-
rangement being such that, by turning a key connected
with the outer end of the tension head, the spring of the
roller is placed under compression.

SLIDING DOOR AND CURTAIN SUPPORT.
—William Abraham, Fairchild, and William Schroeder,
Augusta, Wis. This improvement comprises a slotted
tube forming a track in which travels a grooved ball, its
groove registering with the slot of the tube, while a
hanger formed of overlapping hook-shaped members en-
gages the ball and extends through the slot to carry the
door, curtain, etc. There is a pivot for the hook mem-
bers and a washer on the pivot, to clamp the door or
curtain in place between the washer and the pivot end of
the hook members. The device is very neat and not lia-
ble to get out of order.

FoLpIiNG TRESTLE.—Thomas A.
Clarke, Portland, Oregon. This invention is for an im-
provement on a formerly patented invention of the same
inventor, the trestle being designed to support a table or
like articles, and to be readily set up or folded for storing
away. It has a main post with oppositely arranged lower
recesges in which are pivoted legs, there being also leg
braces, while pivoted to the upper end of the post are
outwardly extending arms. The stand when set up has
five points of support, and is very firm.

REMOVABLE BACK FOR RAZORS. —
Samuel H, Barrett, Wallace -Groves, and Jent C. Brown,
Woodhull, N. Y. This device consists of a straight back
adapted to lie along the permanent back of the razor, and
having at each end downwardly extending spring fingers
by which the bar may be removably attached to the
razor. The side edges of the bar are extended beyond
the razor to engage the honing surface and more decid-
edly tilt the razor, the invention being especially useful
where the permanent back of the razor has worn down
from long service.

DRAWER GUIDE. — Torvald Hanson,
Eau Claire, Wis. To compensate for shrinkage and wear
of a drawer and the parts in which it slides, in furniture,
store fixtures, etc., this invention provides laterally ad-
justable guides consisting of loosely contacting strips
from which project threaded studs, contact bars attached
to tbe case having apertures to receive the studs, and
there being nuts on the studs between the contact bars
and guide strips. The nuts are readily adjustable by a
wrench bent to the required form.

CONTAGIOUS GERM INCINERATOR.—
Helen 8. Whitton, Fruitvale, Cal. This is a portable
incinerator more especially adapted for consuming the
discharges from diseased lungs, and comprises a vase-
like shell covered by a close-fitting lid, and within
which is a chafing dish. The incineration is effected
by means of an alcohol or other lamp in the base of

FouNTAIN SPITTOON.—John C. Blair,
Louisville, Ky. For attachment to dentists® chairs or
separate supports, this improvement comprises a bowl
in which a concave disk is arranged as a false bottom, a
waste conduit extending down from a central aperture
in the disk, while the inlet communicates with a space
that separates the disk from the bowl proper. An
upward flow of water is provided for to flush the
bowl.

WATER CLOSET.—Miguel Morell, S8an-
ta Barbara, Cal. The casing of this closet is provided
with connected flush and discharge pipes, and an interior
case or pan containing a central receiving basin fits
closely but removably therein. The closet i8 automatic
in its action, and the parts are so constructed that they
may be readily taken out for examination and clean-
ing.

DEsiGN FOR SHADE ROLLER TIiP.—
William B. Shaw, Brooklyn, N. Y. This tip is in the
form of a thin metal ferrule, having a longitudinal de-
pression forming a channel in one side, with an annular
flange near its outer end.

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

NEW BOOKS AND PUBLICATIONS.

CoIL AND CURRENT, OR THE TRIUMPHS
oF ELECTRICITY. By Henry Frith
and W. Stepney Rawson. London :
Ward, Lock & Company, Limited.
1896. Pp. 294. Price $1.25.

Mr. Frith ie known already as an author in the fleld of
popular science. This book is of the same type, and the
associated authors present the entire field of electricity
and electrical engineering in popular form. It is liberally
illustrated and its interest is increased by the fact of
the subject being treated from the Continental as well as
English standpoint. It gives a specially good account
of what is being done abroad in electrical engineering,
we being too apt to forget that there are wonderfully
active developments in electrical engineering in constant
progress on the other side of the Atlantic Ocean. The
book, we feel, deserves warm commendation. On page
241 we notice the reproduction of a SCIENTIFIC AMERI-
cAN cut of a simple form of microphone due to Mr.
George M. Hopkins. The author, however, omits the
proper credit either to the originator of the very simple
and satisfactory form of microphone or tothe journal
first publishing it.

PRINCIPLES OF MECHANISM. A Treatise
on the Modification of Motion, by
Means of the Elementary Combina-
tions of Mechanism, or of the Parts
of Machines. For use in college
classes, by mechanical engineers, ete.
By S8tillman W. Robinson. First
edition, first thousand. New York:
John Wiley & Sons. London : Chap-
man & Hall, Limited. 1896. Pp.
xv, 309. Price $3.

In this volume we have at last something which has
long been dne the inventor—a thoroughly scientific
treatise on mechanical movements. They are treated
from the standpoint at once of theory and practice, and the
work embodies the substance of lectures given by the
author during the past twenty-seven years. As the work
is largely addressed to those more conversant with the
drawing board than with mathematics, an effort has
been made to treat the subjects from the standpoint of
graphics rather than of pure analysis, which feature
will popularize the work. The illustrations may be di-
vided into two classes; diagrams, mechanical drawings
of h and, most interesting of all, process re-

the shell, there being an annular draught p
around the thin walled chafing dish.

PuNITIVE CRAIR.—Sanford J. Baker,
Oakland, Me. This is a chair made of metal slats, in
which the occupant is to be held in sitting posture,
though not bound, the chair forming substantially a
cage secnred on a wheel base, to be drawn toand left on
a public square. It is designed for the confinement of
drunkards, tramps, or other objectionable persons or
criminalg, the occupant being visible from the sides as
well as the front. A table is secured to the front of the
door and food is placed there for the occupant.

S1PHON RECEPTACLE. — John Nagel-
dinger, New York City. To preserve fermentive liqnids
in their natural state by means of carbonic acid gas, and
by the same means produce a siphonage from the vessel
of any desired quantity of the liquid, is the object of
this invention. A cap having a pendent carbonic acid
receptacle extends down into the siphon receptacle, the
cap having a closely fitting exterior jacket of non-
corrosive material in which is a pressure regulator,
which may be set to a predetermined amount of pressure,
whereby every glass of liquid drawn will be as spark-
ling as the first glass. The device is simple and inex-
pensive, and especially adapted for preserving beer,
wines, mineral waters, etc.

CAROUSEL.—Milton T. Weston, Ken-
ton, O. This is a merry-go-round in which the frame
and mast are tubular, and the mast may readily be made
vertical, although the base rests on an inclined surface.
Simple and inexpensive means are provided for driving
the machine, and there is an independent driving me-
chanism for each carriage, the mechanism of one car-
riage, although stopped or no matter how worked. not
interfering with the movement of the machine as a
whole.

CATCH BASIN.—Martin J. Nelles, Chi-
cago, Ill. This is a cylindrical basin, made in sections
of tiles cemented together in horizontal tiers, each tier
or row having a continuous top groove and a continuous
bottom tenon, and the adjacent edges having ribs and
grooves forming socket joints. The basin is indestructi-
ble by sewer gas or acid, takes but little mortar or ce-
ment, and may be built with less labor than the ordinary
brick structure. A cracked or broken tile may be
readily replaced by another, the several plates being of
like size and form, go that any one may be used in any
tier.

i
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productions of actual models. We feel that we shall be
true prophets in bespeaking a large and long continued
sale of this work among those interested in practical
mechanics.

CHEMISTRY FOR ENGINEERS AND MANU-
FACTURERS. A practical text book.
By Bertramm Blount and A. G.
Bloxam. With illustrations. 1896.
Volume III. Chemistry of Manufac-
turing Processes. London : Charles
Griffin & Company, Limited. Pp.
484. Price $4.50.

The title page tells the story of this work. By author-
ship alone its character is guaranteed. The range of
subjects treated within its less than 500 pages is very
great, and the distribution of the subjects is so wide, the
authors seeming not to be biased in one or the other
branch of manufacture. that it really seems a most satis-
factory production. We notice in the chemical equations,
however, a certain amount of carelessness which shows
itself in the indiscriminate use of subscript and full size
multipliers of elements; but this criticism is a very minor
one and we warmly commend the work to our readers.
An unusually gond table of contents, a short bibliography,
and areally model index of over forty pages, with the
numerous illustrations, and graphic, bond and plain
formule, add no little to the value of the work. A sin-
gle title may be cited to illustrate its thoroughness. Under
oils, resing and varnigshes, the suject of birdlime is
awarded a paragraph, giving its chemical composition.

THE WHEREWITHAL; OR, NEw Discov-
ERIES IN CAUSE AND EFrECT. Town-
send. Price $1.

This work presents a system of thought and the com-
position from such general headings being given under
which any subject can be printed. This system involves
the idea of treating any topic from the standpoint of its
causes and sources, its essentials, associations, incidents,
and effects. What it illustrates and the conclusions it
leads to are included in seven headings termed by the
author *‘ questioners,”” It reminds one of the divisions
of a speech, the exordium, narration, proposition, argu-
ment, and peroration. There is no question that much
is to be gained by adhering to such formule, and the
wherewithal system will do much to assist in the presen-
tation of any subject to the mind of an investigator or to
his auditors.
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Machinery manufacturers, attention! Concrete and | Bolting machine, H. Seck. Gunpowder, manufacture of& s aﬁxgsli e inrn it e . 576,057
" « R Y Switc ee Railway switc!
mortn,r mixing mills. Exclusive rights for sale. *‘Ran Bolts means for securing T Gutm}ggflcl;% extructlns and purifying, S Switch and signal apparatus, J. @. Schreuder..... 575,908
some,” 757 Monadnock Block, Chicago. Book and purse, 75,800 | Halter, rope, T. Doble (réissu Table. See Drawing table. Folding table.
« | Book, check, R. W. Morga 575,781 | Hammer, power, F. Raymond Tank. See Siphon tank.
The celebrated “ Hornsby-Akroyd” Patent Safety Oil | Book holder, note, W. T. Iv 575! Hammock support, A. Hoffman. Teleg ----; ntin tt(e) Iﬁ
Engine is built by the De La Vergne Refrigerating Ma- | Book or pad, sales Webber & 575,865 | Handle bar, adjustable, F. K. Du mojophe _:m {:?anxfslr‘nittgx" M.Ko ty
chine Company. Foot of East 138th Street, New York. 3,83'12 ggpggr‘f g geate 215,803 Eﬁ;‘g;?%{;(ﬁuims'g:ﬁ Oléﬁ Wheele hrashing machine band cutter fand feeder, H
ottle, O. P. M. Huffman Harvester and flusker, corn, W. H. Smith 75, ‘Wappalhorst 576,011
The best book for electricians and beginners in elec- | Bottle, non-refiliable, C. " Briseoll . Harvester, corn, H. Boese ... 515,871 | Time registercw atchman’s, 8. Bower 75,799
tricity is ** Experimental Science,” by Geo. M. Hopkins. | Box. See Annealing box. Paper box. Sand box. H enﬁ{f.t Se&iWater heater. Ww. P - N - %;g’v%ﬁvggc\;elocipe d:l(i?'i"éifﬁ ...... 5;2.5%
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. j::ﬁl;et S esee]esllc‘;gl‘é’ g::l“’getm "I;gagttexrgxktéracket Hook. aon G:rgm"épp"ﬁnof)‘]“s' osworth...... " %;re, %hic}eEwlllgeel E. Ill’umbrecht 576,072
re, whee
1%~ Send for new and complete catalogue of Scientific ﬁ:‘l‘{: ’;‘:‘;{’A"- ,ﬁéﬁhfn‘};?.i, W.A. 'M;,,'éf("""'"": e ggigg: electric n?grmgx:f.f.??: L . AGray 2772',% Tires, 5. appar amtus tor repniring pneumatic, Hines
and other Books for sale by Munn & Co., 361 Broadway, | Brake shoe, F. E. Case... 789 | Hose reel Voelker ............. B76,000:] o, ® VWAUATG, .coceaennrnesonnccnensererncsioszonsianse
New York. Free on application 3rush, R. R. Walker. Hot air furnace, G. O. Bergstrom...... 515,766 ’1‘01’3000 cumnﬂ or slicing machine, J. H. Hub-
: 3 urner. See Garba.ge burner. Lamp burner. Hub drilling device, wheel, H. Gruner 875,835 | 1\ [ DEMeeeeeensneesee P and apoaratns for disentan:
Can. See Dispensing can. Spouted can. Hub, wheel, Strauss & Klahn...........000 0000000 576,000 obaceo, method of and a jpparatus for disentan- .
Can opener. P. Tyrrell 576,063 | Indicator. See Boller indicator. gling cut,0. W. & C. Allison..................... N
Cap, W. N. Feldman............... .. 575,925 | Inhaler, C. DeMBON. . .vuvueueiuiuseiiesiinianns 76,041 | Track sanding apparatus for locomotives, T. J
Car buffer platform, T. L. McKeen 11 515,971 | Ink fountain and ink distribution, H. Johnson.... 575,892 Hennessey 576,005
Car coupling, W. J.McK .. 575,972 | Ink, etc., fountain for, S. E. Wharton - sransom lifter, 8. N. Peck
Car coupling, 8. R. Skov..... 12 515856 | Ink well, dust proof, R. G. Dorrance.. 5, qrap. See Anrima trap. |
Car coupling, R. C. Turnbull. .. 576,008 | Insulator, F. Hoover............ rolley "i‘l“’k ro ]ﬁ’ B
Car coupling, M. A. Williamson . ........ .. 515,748 | Lroning machine, E. G. Smith.. aruck, rallway, A C. Matl
Gar motor pearing, electrie, A, C. Mather .. 575724 | Jar. See Fruit jar. Frunk fas ﬁ-‘ ng or lock
Car signal, automatic, E. De Haas..... . 575,710 | Jars, cans, etc., holder for, O. A. Burnes........... 575,694 T"“‘)“ s‘m Boent rouc
Car ventilator, J. M. Daly........c.ccocevreneinnnenn 575,104 | Keyboard, movable, J. E. Pitrat. Tgbsng x::c‘mﬁgh%%%“
HINTS TO CORRESPONDENTS. S Caldwe v.‘.’f‘.‘.‘.’.“.‘.‘.'f'.‘. railway passen: oy | cniited garment, F; i Moon.. 576 | Tuning pin socket, C.'W. Ped
g e, machine for removin
Names and Addrexs must accompany sl leters | Corky TG pintform wid it for failway, il |\, | Lo fastener, shis, 5.3 Adi Mihaggichine, for removin . S0
or no attention will be paid_thereto. This is for out | card clothing to top fiats, fastening, J. C. Potter 575,98 | Lacing’ hooks with plastic materia ’l‘yrewriting ﬁ‘“hﬁ“ev G.B 515,914
information and not for publication. Carding_ engine flats, machine for grinding, E. covering, A, C. Estabrook valve, J. Phy . .cooe s TERES - 975,768
References to former articles or answers should BIOWIL .. s evneuvnsonsenssoncsenssennseseensesnsnence 75,689 | Ladder, A. G. Perkins.. ’-‘l’l"ei straightway,oli SW 10 Brien. 275 818
give date of paper and page or number of question. Carding machine W. D. Rosencrantz.............. 575852 | Ladder, W. Wildprett.. ggé‘l’l:&‘l‘,ﬂ“g& Car v entlil Shor, T 75,742
Inqguiries not answenetf in reasonable time should | Carding machine condenser takeup roiler, W. D. Lamp, M. P. Stevens Vessel, submarine, J. Scheubeck 575,907
ted ; dents will bear i d that Rosencrantz 575,851 | Lamp ntt.achment B. Web , J. Scheubeck...........coeenennn 15,901
repeal correspondents  wi in mind tha Carpet sweeper, C. King. 575960 | Lamp bracket, W. C, Homan Vessels, raising sunken. J. R. Grant. . ......oooee.os 76,052
some answers require not a little research, and, Carriage, baby, T. A. Ev 575.804 Lamp burner, G.T.Brown Violin players, device for regulanng position of __ ~
though we endeavor to re l;J)ly to all either by letter | Gase or receptacle for use " Lamp burner, F. Dietz. arms of, X o, e 575,7
or in this department. each must take his turn. E. E. Johnston. . " 575,893 | Lamp burner and wick, wse, por t:t l% lAE v B‘(‘fd‘et 575,686, g;’g(%
Bu yers wishing to purchase any article not advertised | Cash apparatus, R. . 575115 | Lamp, gas, A. P. Storrs wnggbo:l Hxture, T B D e - ot
in our columns will be furnished with addresses of | Cash receiver and recorder a - Lamp guard, wire, P. R. Wa hing machine, D. F. Whiteman ' 576°015
h fact, o~ h chine, combined, G. P. Gaston 575,828 | Lamp, hanging, B. Porter ashing mac , D. F. Whiteman................ X
ouses manufacturing or carrying the same. Casting metal hubs, mould for, 575,98 | T.amp, miner’s safety, Watches. winding bar for stem winding, 0. Ohl-
Specinl \V Illllll'll hI ulor lll.llllnll on mat.tersgef Cattle guard, C. H. Compton 575,921 | Lantern bracket, S. . 575,728
personal rather than general interest cannot Chain, drive, P. Burns...... 75,6% | Lawn sprinkler, J. Kt M rell
expected without remuneration. Chair. See Advertising ar Lead pli) ment " efe., szat.er closlet. b.(I)whldrepmr coupling, P. W. Doyle... 5 2923
Scientitic American Supplements referred Punitive chair. AONAIA... ¢ eeurrrnernrasieennns w“{'e' erreld ‘;’““ ikt e oA H 515,
to may be had at the office. Price 10 cents each. Chair convertible attachment, A. 8. Hedberg..... 76,077 | Lifter. See Dish lifter. Transom li; ater gate for flumes, cisterns, etc.,
B k Y ferred to t] lied t of | Chair iron and leg, M. A. Hanson.. 875,718 | Lifting machinery, hydraulic, R. Car X Stokes
LAD ' G promptly supplied on receipt o Chair or seat, convertible, J. M. 08good. 575,917 Liqui 8, process of and apparatus for ‘purifying V"\vaa%er hentter 50‘;‘“%1';{’]&'“"3' W. Gunn.
pri Char drier, F. D. Canfield, Jr............. 575,301 flitering, S. GelStON....cuvvvei iireennnennns 575,118 Waber me (i"ii fol di ----------------- 6B
M"“""" sent for examination should be distinctly | Ghart, insirable property, Powers&Watson 575,731 Lock. . See Bicycle lock. Mortise 10ck. Screw el associating and folding apparatus, B.
marked or labeled. Check row wire anchor, W. 576,010 lock. - llldsilli ..... BineNBanis i G e e 6,007
Chuck, drill, W. Chattaway. 575,876 | Lock, T'. Churchill Wheol  Sec e whesl. Patdle whaapman
X I Clamp. See Dental clamp. Locomotive, D. W. McCallum..... 3 Wh:gl ﬂmese mgchln%efor b?)rlng WD eﬁ Welivar... 575,745
(7103) A. D. asks if the Edison dynamos (éig%gﬁr.J Sﬁe Ilt)éilﬁ Cleaner. 575,06 | 1:00m multi ;{)e_li'cmechanism.w Wattie. Winamill régatator, & 4. Rouss. -+ 918
require larger wire in armature than in field magnets. A. | Coffee roaster, H. D. Perk . 575,383 | Loom shuttle mo'tionbc H. Heindel. . 575,921 W}gggx gfl%isslgrgeggvﬁe'BE'Sh e
The armature may generally be wound with finer wire ggfftg&‘i‘g?&;‘:&g‘iflgﬂmacmne, TR Van Den 575,711 | Mast lall"msnd sttacment thereco, 0. P. Pl h“.-‘ 576,058 | Wood, soiidlfyi J'\tchachlan..
than that used on the fleld. The relative resistance of CooreeT s i v G 575,915 %a“tih sztxtfe, }%VHKBmwn it Wrench, J. J. Re
: R : : : 0 er ee Water cooler eat cutter, oenen
field and armature varies with the relative sizes of wire | Goupling. See Car coupling. Water closet bowl Metal planing or cutting magchine, J. A. Costello 575,703
and is fixed by such considerations as the adoption of repa rcouplm% Meter. See Electric meter. Fluid meter. Water
i h d windi Crate, poult, ADNtrobuB.......ccoovvueernnnes 575,152 meter. DESIGNS.
series, shunt, or compound winding. Eu 5, e:c as%enén dev1ee for, J. Cleland - Fhan chxi-ophone, P. Harde l(;.n . 27.’&'% - : T e
. Sultivator, J. F'. Boll n er . Minin, caisson or . 5% attery elemen ills .. 2,
(7104) J. H. W. writes : Suppose a ther- gu t':}va.%or Cw D i . 2750395; %ixelag in{, mixe; er :l e i %gltkwayﬁshgr‘ w‘Heiser %2,55?6
ultivator, F. avis 75,7 oulding apparatus, po! e, P OOper.. ... ok, H. Bristow......... . 26,
mometer to be frozen or embedded in a cake of ice, sur- | Gyitivator’ and cotton chopper, combined, K. D Moruse na. tenon u‘:achine. P. & C. K. Sund- Clock case, C. D, Golden...... 26,557
rounding it say 6 inches on all sides. What temperature N M‘c(:IMillg TR . 2}23,3(7; - bt O i K Wildera . g;g% gnggletcaseln ‘L iV\(Vl Raymond ...... %g,%
s . usp idor, chafer. , ortise locl ildern.................. . 575, as fixtur ndner. ,
will it record under these circumstances, and to what ex- Cutter. éeﬁ inde%t cl[; e{t Pipe cutter. Thrash- ﬁus}call 1iustrument pneumatiic, M . Clark... " 576,052 {i‘:ll m(élt‘ éhD é)ll%‘eri‘ . %22.%7%
i ing machine band cutter. usical instrument, pneumatica O] ern.ted mp attachment, ‘oy. . 26,
tent will it subsequently be affected by exterior chnnge: Dampening machine, W. A. E. Henricl ....... ... 575836  Clark.............. p .............. y p ............ x Radiator, A. oote, 26,569
of temperature ? Should the temperature fall say to 15 Dental chair, J; B]!t:xlzerf 5o 215,684 geedle Eointing machine, P, M. Beers. 575,870 gh::gehrofleé' utp, w. B Sha G - .61
o wi . | Dental cl amp eefe.. 75,894 | Nut lo cl Burns. , witch contact member, M. Gue X
or20°, will theembedded thermometer show an approxi- | pELER) E0PRE 45 Swinkler. . 575,750 | Nut lock, C. C. Cuyler.. 576087 | Switch handle, G. W. Hart 2,565
mate fall ? I suppose it would show no rise above 32° Besié ’e‘i(tenmolnt,'% ‘ia: Pl%{me g;g;ﬁ gl;c. wagon, G. Ze{lsb;'n & Wittohe g;gg[gé gowelh rackt, FD Golden %ggg{ell
s s s " esk lid support, B. E. Kipp. ,96 ils, refining vegetable el 3 oy chair, X
Fah. so 1°“j5 as any lIce covered it. A. The ice will act | 537000 " ‘Se0 Potato digger. Organ, pneumagic (51 rk 576,029 | Truck, hand, E. A 2570
as a protective covering and the thermometer will be but grsh cdleaner. lx % Atwe 57%,8&21? Organ, reed, M. L S 576,331'1 Euge. C. I;‘.tliil‘lge %gti
: is| eaner, A. Beers 576, Oven, baker’s G. K 575,911 nderwais 7
slowly affected by the temperature of the surrounding | pygh Jifter, J. F. Krie 57592 | Paddle wheel, R. Mitchelil, 575545 | Water wheel bucket, 568
air. If time enough is given, the thermometer will as- Blisinfeciting nppz&raws,A 3 o 2;2'018 f;ainté foir shu:]s’ Il’)ogtoéns. G g—?g'ﬁﬂ
g N . spensing can, exander. B, amnt mixer, J. P. J. Saxer 3
s‘tl)me such teulllperutu]re;f belowh;? Falh‘d It will not rise Dls{)l‘lb\ltllgl arpurams, automati 5;{?,749 Paper ?ox, A. D. Ste tern 275,93
above 32° Fah. until the ice melted away from it | Doll, M. E. Wilmer......... s Paper feeding machine, 70,7
3 the balb § e ho a1 y A th Doo: ijustor M Ansel . 575683 | Pencil sharpener, G. D, Hart 375947 TRADE MARKS.
and the bulb is exposed all or in part to the air. ther- Boor hangeg, V’il" J. S mner 575,771 | Pencil sh[a‘irpener and erase Beeswax, W. H. Bowdlea 0
ini i rawer e, T. 945 |  P. L. Lord............. . 575,964 | Beeswax, W. H. Bowdlear...................oolll e
e T ded oo may reglster any dogree of heat | prawingtable, Lau rgmm & HougR L B335 | penholder. G ¢ W 372013 | Boots and shoés having cishios wpon thelr in.
below 32° Fah. Drier. See Chard Perforatin, mnchine, E. H. Ruffner, 575,853 soles, A. Reed..........ccceviiininiinninnnannnns 29,498
. . | Drill." See Rock drill. Phonograp’i: Briggs & Boswell 576081 | Brandy, Pector & Ducout, Jeune. 29,525
(7105) L. D. asks: 1. How many minia- Briliing or &lmllag tolciwl J. MJR&u%on' .............. 575,3& glﬁotograpll:? in reheft prgci'luc}ng,H C. l}‘airchlld 576,047 g;ggglg,silgmwsmfgﬁ.ﬁ.‘_.o.t.‘.lé.r.é Conmais: 5956 29?2%1
ture lamps and of what size can be runwith a storage D{,‘:t :{,{ﬁ:}t&a}:mﬁ%l e%topr}-okupekm - o c:;t}ﬁ-%rsa or,c Pu.llous?tlfbariceh,,(_)r_,?f?}l, ac"“rmg 575,814 | Car et;h:.aptzgtry tlit(x-‘ussels and tapestry velvet, -

- | Dust 5 . g 5 , H. 0 ry Carpet COmpany......c...coceveenneenes X
battery 38ampere hour, 2 volts, witha discharge of 4 am n?S. i X, O- Magoh. S | TN B e for exhibiting consooutive, X1 susqe1 | Crutchesand parts thereof, Caliey & Giirriar.. " %,
peres? A. The voltage is too low for a regular type Fg separator, F. H. Smith. Pin. See Beit pin. T 4 Enrthworking tools, certain named, Colling Com- .

. s . ic £ ) , SO0 (.8 B I L L Ry PR to 29,
lamp; the eight watts of your batiery should give about | Blectric furnace, J. A heuther, ... Pibo cuiter, A. K Brocketty. . $12%%8 | Bage tools, certain ianied, Coliina Company;
one candle power. 2. What is the largest size motor that | Electric machines, brush carrier for dynamo, S. Pipe tool, combination, A. E. Brockett 575,685 552, 29,583
an be used with this battery ? A. A small toy motor : eeler................ . Placket fastener, F. A.'J aberg. Envelopes, Thompson & Norris Company.......... 29,4%
c e use attery y 3 | Blectric meter,w C.'Fish.. Planetarium, L. L. Reese.. : Eyeﬁlassesandspectaclesand parts thereof, Short,
the simple electric motor, SUPPLEMENT, No. 641, is wo Electrical resistances containin electromotiv Planter, corn, W. S, Eyster. . .57 erney & COmPANY. .......oevuerueeeeeniinennnn ,
large. forces, apparatus for determining, O. Frolich 575,57 | Reunatic dispatch tubes, electric controlling Fishing "Ods' Monta ue City Rod Company........ 29,
g Electromechanical movement Chaplin & Hallo- apparatus for, E. A. Fordyce. . 75,883 | uns and pistols, I. Johnson................... 29530, 29,531
e ———————— ran . 515,699 | Post setter, G. w. Swiger l{eaters‘, ranges and stoves, Muje“lc Manufactur-
Elevator, E, L. Parker. . .. 575,738 | Potato digger, P. Brow 515,691 ing Lomgimg ..
TO INVENTORS KElevator gate controller, E. Carlson. . 575,753 | Power and heat generator, G. White 575,819 Hoes, D. & H. Scov!
. Elevator shaft doors and safety devices, operat. Preserving foods, E. H. L. Ostermann. .. 575,978 | T-eather dressing and
mechanism for, L. N. Reed.......0..c0r.... 75935 | Press. See Baling press. - ufacturing Company.
An experience of nearly fifty years, and the prepara- [ Engine. Ex losive engine. Gas engine Printing apparatus, Mockridge & Hocke.. .. 575,968 | Liniment, Brandreth (
tion of more than one hundred thousand applications | Engine stop OB gar. 827 | Projectile, high explosive, H. J. W. Dam 576,038 Liniment, C. Hilding. .
for patentsat homeand abroad, enable us to understand | Envelops, etc., fastener for, E. L. Calahn.n Pump, air, R. R. Harris 575946 | Malt extract, Welde &
the laws and practice on both commettnm.t and to possess | mvaporator, brine, K. W. Scott et'al........ 851 | Punitive chair, 8, J. Bak 575,941 | Medicine, °§“°“§ named, B. J. Lauer
unequaled facilities for procuring patents everywhere. | Evening mechanism for openers and seatohers. » g 220 etal polishes, owler.......
R e of the patent,iaws of tha United States and Eve‘n,in mecngn&sm for openers and scutchers, Jre tlg‘/lcles%rggggt smrting'gatee for, P. McGinni : g'}g,% Omtmgnts. creams, powd ers and 80
all foreign countries may be had on application, and per- | Excavating scoop, D. I. Calhoun.. .. 575874 | Railway, closed conduit electric, E. W. Rice, Jr 575,785 tions for skin diseases, including,
sons contemplating the securing of patents, either at Exhibitmg attachment for boxes, sample, X Railway switch, H, P. Spain oo 575,40 | o BAIY:.coonsissomiausanitior vieresron oot ioon smae aaee
home or abroad, are invited to write to this office for g 575,897 | Raisin seeding machine, C. I,. Spencer. . 575,162 Peptone of meat, Liebig’s Extract of Meat Com-
prices, which are low, in accordance with the times and Exploslve en, F. C. Southw. ¥ Recorder. See Sales recorder e B ) 2 L TP T T LT 2
our extensive facilities for conducting the business. eglasses, g gpmw, e 75,007 | Reel. See Mishing reel. Hose reel. Pills nndfpellets, Brown Manufacturing Company 29,512
3%11%"9“ dMUNIIJ & gg . Office SCIENTIFIC AMERICAN, ]s.ye ets, device for making ¢ Reeling and severing device, H. A. Per: 575,730 g‘eglfdybel{ womhen‘s diseﬁises, Gé}f “ de - 2509
roadway, New York. cevice for making covered, A.C. Esta- | Reelliig ang sever ik device, H. A. Peraut..... ... N6 ubber belting, hose, packing and utens s aade
Eyel;gs)kd making Reg';lﬂtel' See Autographic register. ’I‘ime regis- %f rubber, Peerless Rubber Manufacturing
—_ OINPAIY. . eeevvnsnensurneseensaeessnsanseessnnseson
lNDEx OF INVENTIONS :?&%% m;l'itsllceggl,eg }.Ilmg Revolvers guttlng attachment for muzzles of, J. 575,040 Saieratus, soda and sal soda, Church ‘& Dwight
rancet. o J. Hobbs....oooonnvenrnnn . SIGHE | Hernandez...............coooeceiiiiiiiiiiiiiin 949 y
sk £ DR i TSR S m
) g oentgen ray tube omson. Shirts Cor]iss 'oon & Compan; 4
‘ence machine, H. H. Feldman ) pany. 496
For which Letters Patent of the ‘ence machine; hand; M. T Coi; B O e nglas e s Shoes, boots, hate, coata, oape, pants, vosia gioves
‘ence, wire, e
United States were Granted Fenoe, wire, J. C. Perr“. .'.lfl‘ ales ;e)(’:‘orjierl o(il O'I‘w&vllsit;per ...... Shoes, men’s and boys’, Toogle,Wheeier& Motter. 29,499
KFerrule slott,ing machin. g Shoes, women’s, misses and children’s, Tootle,

JANUARY 26, 1897,

AND EACH BEARING THAT DATE.

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

Advertising arm chair, L. 1. Hagan................ 576,054
Adir or other gases, recovering volatiie substances

from, C. Heinzerling.....................ceeeaen 576,714
Alarm. See Kire alarm.

Amalgnmator .I J. Tinker..
Animal trap, Sullivau
Annealing wig..

Asphnlt pnvement,s. process of and device fof re-

pairi: ni ........... . 575,697
Auto, ic register. W H. Kelly . 575,958
Autoharp, E. V. Dexter.. . 575,107
Bag holder, O. G. Nosker.. . 875915
Bag or purse frame and catcl . b75,831

Furnace.

Furnaces, ap,
air to, C.

C.
Fertilizer distributer and seed plan

Fruit pitting and spreading machine, J. Harrison 575,88
ee Boiler furnace. Klectric furnace.

Fireplace furnace. Hot air furnace.

Furnace blast apparatus, J. W. Nesmith

aratus for controlling admission of

. Parker........

a<h balance, R. A. Grant..
ash fastener, Smith & Isgri

burn & Sumner

w

helving, adjustable, W. O.
Singl
hutters.
ignal. 8

575,974
ceeees. 575,849

E)
) etc,, means for oper:
................. 8 ee Car signal.

© 1897 SCIENTIFIC AMERICAN, INC.

heet metal tubing, makingw C. Stover

e sawing machine, W. H. M

CriBBeY .. e it ciireeteecanaisarnnnanns ash, window, A. D. N son
‘lter press plate, H. P. Chamberlain..... 575,875 | Saw gage, G. W. Dre el
fire alarm and extinguisher, Bunker & Kenne; 576,026 | Sawing 'machine feeding ‘att:

re hose support, J . Ch: arbonneau . 575,700 | Scissors or shears, B. F. Ford..
Fireplace furnace, D. McDonal . 515,847 | Screen. See Window dust screc
" re shield, P P. L. Hoico - 575,951 | Screw lock, G. W. Kammerer.
Fish plate, slidlng. J. E. Brooks Seeder, I. F. Studebaker. .
‘shing reel, C. F. Wilson. 575, eparating machine, centri fi
k'lour mill puritler, grader and dust collector, G. eparator. See Eg separator.

WL T, 8eifert.....cocveiieeieneerennnnsaneenanennns 5,993 | Sewing gage, f GTeBOTY...uveveesiinnnnn
Fluid meter, W. A. G. Schonheyder 75,991 | Sewing mac hine feeding device, R. Pierpont. 5
Fluid pressure machine, automatic, A. W. Col 75,702 | Sewing machine quilting attachment, E. Wilson..
Fluid pressure machine, aut,omatic. R. Lo Forte 575122 ewing machine thread cutting mechanism, A. H.

{ wheel, S. N. Stewart.. 575,741 Kinder.............oiiiiiiiiiniean veann

olding table, R. Kaiser.. . 575,957 | Shade adjuster, window, H.

Forging machine, C. D. Rice.. 575,19 | Shaderoller, window, H. M rgis. .
Fruit jar and fastening therefor, J. Miracle....... 575,967 Sheet metal bending and forming machine, Co-

ating,L F. Rice. .

575,718
75,863

. 575,943

575,984
575,764
575,841

.. 576,001
576,

.. 515,701

575,862

. 575,747
. 575,899
075 736 '

Wheeler & MOter. .cuuueunerreeerenseenneensnnennr ¥
Sle%ges, hammers, wrenches’ shoes, dies and 8aws,
ollins Company ..29,687 to 29,539
Soap, M. Werk Company ,516
Soa) i’or cleansing and dyeing purposes, Maypole

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print
18sued since 1863, will be furnished from this offi ce for
10 cents. In ordering lease state the name and n umber
of the patent desxreg and remit to Munn & Co., 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian patents may now be obtained by the in-

| ventors for any of the inventions named in the fore-

oing list, provided they are simple, at a cost of $40 each.

f complicated the cost will be a little more. For full

instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.
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2 overtisements.

ORDINARY RATES,
Inside Page, each insertion --75 cents a line
Back Page., each insertion----%$1.00 a line

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

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

00D or JETAL WORKERS

without steam power can save
time and money by using our

FootandHand Power Machinery

SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

AMERICAN PATENTS.— AN INTER-

esting and valuable table showink the number of patents
granted for the various subjects upon which petmgns

Srientific

American,

——
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% Send for 1897 Catalogue.

(Uatchmaking a Crade for Young Hien and {Uomen

Parsons’ Tnstitute for Watchmakers, Engravers and Opticians in New Quarters.
111 BrRADLEY AVE.,

PEORIA, ILLINOIS

We can GET YOU GOLD
5% MINING MACHINER
B0R BY ECONOMY OF FUEL IN DRIVING OUR|

JEDLER PUMPScoiris 2

Scourisss

WILL \E? WRITE FOR (cye s 2426,

ER & CHALMERS.CHICAGO. ILL.U.S.A.

“My Well and what came out of it.””
A story by the novelist Frank R. Stockton.

“Your Well and what will come out of it.”’
By the

Pohlé Air Lift Pump
Bulletins to tell you will be sent on application.

The Ingersoll-Sergeant Drill Co.

Havemeyer Building, 26 Cortlandt Street, New York.

have been flled from the beginning down to D

31 Contained in 3CIENTIFIO AMERICAN SUP-
PLEMENT, No. 1002, Price 10 cents. To be had at
this office and from all newsdealers

SHAPERS,PLANERS.DRILLS

»] AND SUP PLIES. CATALOGUE FREE
0. 120 CULVERT ST. CINCINNATI.O.

GATES ROCK &
ORE BREAKER,
Steam QOre Stamp,
Mining Machinery,

50 years experience as builders.
GATES IRON WORKS,
Dept. C, 660 Elston Ave., Chicago,

Billings’ PATENT HAND VISE

{For JEWELERS, MACHINISTS,
and TOOL MAKERS.
Price, without clamp, $4 each &
Price, Clamp, - - -$2
8F" Send for Circular H. V.
THE BILLINGS & SPENCER CO.,
Drawer 3, HARTFORD, CONN.

SPECIAL WIRE MACHINERY
DESIGNED AND BULLT.

(Mr. J. N. DENNIS in charge of this department.)

Patterns designed for difficult Castings of Steel
and Malleable Iron a Specialty.
AMERICAN WIRE GOODS CO., - LOWELL, MASS.

Bolt Threading, Bolt Head-
ing, and Nut Tapping

MACHINERY.

Weare the leading manufac-
turers in our line.

8¥ Send for complete Catalogue
S.A., mailed free.

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

HALF A CENTURY OF CYCLES.—AN

interesting history of the cycle from its origin up to the
present time. ‘I'ne first crank-driven bicycle. The
*bone-shaker’ and its successors. The tricycle. The
modern wheel, Cycle building a science. Pointsof im-
vrovement. 'I'he pneumatic tire. A hand and foot cycle.
With 9 illustrations. Contained in SCTENTIFIC AMKRI-
CAN SUPPLEMENT, No. 101:2. Price 10 cents. To be
bad at this office and from sll newsdealers.

TRANSITS AND LEVELING INSTRUMENTS.

anslstas.e BENCH LEVEL

Bottoms
eound true.
ials ground
and
S ———% o T8, u 8 ted.
Size 4 in. to 18 in. Price $2.50 to $8. For book on the level

C. F. RICHARDSON & SON,
P.0.Box 977, ATHOL, MASS, U.S.A.

Physical and School Apparatus

GALVANOMETERS

STANDARD, SINE, TANGENT,

REFLECTING and WIEDEMANN

GALYANOMETERS . . . . .
Catalogue free.

E. 8. Ritchie & Sons, Brookline, Mass.
THE OBER LATHES

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

¥ Send for Circular A.
The Ober Lathe Co., Chagrin Falls, 0., U.S.A.

SCREW EYES

Roll Thread. Gimlet Point.

NEW AUTOMATIC MACHINES FOR MAKING SAME.
8™ Send for Circular.

BLAKE & JOHNSON,
P.O. Box 7, WATERBURY, CONN.

ARMSTRONG'S + PIPE = THREADING

. CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches,
‘Water, Gas, and Steam Fit-
ters’Tools. H'lnged_Pipe Vises,
Pipe Cutters. >rocks and Ines
unirersally acimoavledged to be
THE BEST. I%" Sendfor catalog.

THE ARMSTRONG MFG. CO.

0 1.

gl

R AN Bridgeport, Conn,

ACETYLENE GAS AND CARBIDE OF
Calcium.—All* about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments performed with it. A most valuable series
of articles, giving 1n complete formn the particulars of
this subject. Apparatus ror making the gas. Contained
in S8CIENTIFIC AMERICAN SUPPLEMENT, Nos. 998,
1004, 1007, 1012, 1014, 1015, 1016, 1022,
1035’ and 1038, The most recent apparatus of sim-
ple and more elaborate type described and iilustrated
in special acetylene Supplement No. 1037. Price 10
gen}s each. To be had at this office and from ull news-
culers. .

FINEST AND FASTEST ———umma.

< RIVETT LATHE

Faneuil Watch Tool Go.
Boston, Mass., U.S.A.

With the new attachment, the Rivett Automatic Chuck
Closer, from 1003 to 300% more work can be done.

NEW TOOLS ... NEW CATALOGUE, 1896

DORMAN’S
VULGANIZERS

are used all over the world.
Exclusive Manufacturcrs of Steam Ma-

=

Dry Heat Vulcanizers. Complete outfits

from $10 to $1,000. All Stamp and Stencil

}‘oolsﬁmd Supplies. sBr]ass and Steel Dies

or al urposes. C als, avin, nd

Di e Sinking of all kinds. E%lishe% 1%60.
¥ Send for Catalogues.

THE J. F. W. DORMAN CO.
121 E. Fayette St., Baltimore, Md., U. S. A.

OF HOME

PREE SAMPLE COPY $fu5¢

...An Elementary Journal for Students

of Mechanics, Electricity, Architecture, Mining,
Plumbing, Heating and Ventilation, Steam
Engineering, Civil Engineering, and Mechanical
and Architectura! Drawing.

HOME STUDY’ Scfacilxto‘zfzfa.
| DYNAMOS

== FOR ELECTRIC LIGHTING.

il Special low prices to boom
business.

8 light16¢.p.110 volt dynamo $26.50

mug 16 QP llo . y "

Other sizes, up to 75 lights, 16 c. p.
High grade machines. Satisfaction
uaranteed. Electric motors § to
h. p. any voltage. Storage bat-

@4 teries for all purposes. Roth Bros.
& Co., 30-34 Market St., Chicago, 111

ELECTRO MOTOR. SIMPLE. HOW TO
make. ByG. M. Hopklns.—Desc:';Ption of asmall electro
wmotor devieed and constructed with a view to assisting
amateurs t0 make a motor wnich might be driven witn
advantage by a current derived from a battery, and
which would bave sumiclent power to operate a foot
lathe or any mackine requiring not over one man power.
With 11 figures. Contained In SCIENTIFIC AMERICAN
BUPPLKMKNT. No. ¢41. Price 10 cents. To be bad at
this ottice and from all cawsdealers.

TATALOGUES FREE _T0 ANY_ ADDRESS

— (G \
WO PN‘TonE‘—S ﬁ)
Ao ¥R 11

GOODNWOW 2 \WAGWTWVAN

Drop « Forging

In all its branches done to order.
Send us samples to figure on. Our work is equal to the
best done in this country. We make a speclalty
of very intricate work.
BAGNALL-LOUD BLOCK CO.,

162 Commercial Street, - - BOSTON

AT

for inventors.

A pam
tnininp fuﬂ

rights, Desi;
ments,

sale of Patents, etc.

Patents in all
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MESSRS. MUNN & CO,, in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Pateuts

In this line of business they have had nearly Fifty
ears’ experience, and now have unequaled facilities for
he preparation of Patent Drawings, Specifications, and

the prosecution of Appiications for Pstents in the
United States, Canada, and Foreign Countries.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Trademarks, Reissues, Assign-
ments, and Reports on Infringements of Patents.
business intrusted to them is
promptness, on very reasonable terms.

hlet sent free of charge on appiication, cou-
informatton about Patents and how to pro-
cure them: directions concerning 'I'ra¢ "marks, Copy-
s, Patents, Appeals, Reissues, Infringe-
Assignments. Rejected Cases.

We also send, free of charge. a Synogsrs of Koreign
Patent Laws, showing tbe cost and met
the principal countries of the world.

MUNN & CO., Souicitors oF PaTenTs,
361 BRoOADWAY NEW YORK.

BRANCH OFFICES. — No. 622 and 624 F Street, Pacitic
Building, near 7th Street. WASHINGTON, 1. C.

ENTS!

Messrs.

All
one with special care and

Hints on the

od of securing
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POWE FROM GASOLINE?

YES. ito10 Z=,
H.P. L~
It’s Very Economical. ,_'/K«/:

Simple, Safe, and Reli-
able, and Weber Gasoline
Engines require no engineer.
H s salary goes in your pocket.

WEBER' GAS & GASOLINE
ENGINE

402 Southwest Boulevard, Kansas City,
This beats Wind, Steam. or Horse
. Power. We otier the
WEBSTER 25 actual horse power

GAS ENGINE

for ®150. less 10z discount for cash.
Built on lutercha.nﬁeable plan. Built
of best material. Made in lots of 100
therefore we can make the price. Box-
ed for shipment, weight pounds.
_ Made for Gas or Gasoline.
= 8~ Write for Special Catalogue.

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

POWER? POWER?? POWER!!!

Mo.

Fifty per cent. increase at
no additional expense.
Victor Vapor Engine.
Emphatically the Twentieth
Century Gas Engine.
Send stamp for catalogue*‘A”
Reliable agents wanted.
THOMAS KANE & CO.
64-66 Wabash Ave., Chicago.

““WOLVERINE” GAS ° GASOLINE

ENG'NES STATIONARY
s and MARINE.
The * Wolverine ” i8 the only re-
versible Marine Gas Engine on
the market. It is the Jightest en-
gine for its power. Requires no
licensed engineer. Abso-

- lutely safe. Manufact’d by

WOLVERINE MOTOR WORKS,
uron 8treet,

12 H
GRAND RAPIDS, MICH.

THE IMPROVED GAS ENGINE.

Two cylinders in one casting.
Occu})les less space and weighs
less for its power than any eng%ne
made. Can be used wherever pow-
er is required. Either sta-
tionary or marine. No fire.
No heat. Nosmoke. Noli-
censed engineer required.

& Send for catalogue.
SINTZ GAS ENGINE CO.,
Grand Rapids, 5%
Mich., U.S.A. S0 oty

SCIENTIFIC AMERICAN SUPPLE-
AENY. Any desired back number of the 8CTENTIFIC
AMERICAN SUPPLEMENT cav be bad ai this office for
10 cents. Also to be had of newsdealers ir a1l parts of
the countrv.

EXDEHODEL MAKINg

JCSEYE | WORKS™
N ST CHICAGO MO cwrcaco (Y

9

The Van Norman e e
.
Universal Bench Lathe.
. — A Lathe, Milling Machine,
% N J Screw Cutter and Universal
Grinder in one tool. The
best tool made for #l! kinds
of amall work. Made by

Waltham Watch Tool Co,,
BPRINGFIELD, MASS.
¥ Send for Catalogue

Japanese «
~ Patents.

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 J:

ACETYLENE APPARATUS.—ACETY-

lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with full illustrations, the most
recent, simple, or home made and commercial apparatus
for generatink acetvlene on the lurge and small scale.
T'he gus as made for and used by the microscopist and
student; its use in the magic lantern. The new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMRRICAN SUPPLEMENT, No. 10357.
Price 10 cents. To be had at office.

WELL DRILLING MACHINERY]
: MANUFAC TURED BY

\\ WILLIAMS BROTHERS,,

\ 9 [ITHACA.N.V.

\ | MOUNTED OR ON SiLLS;FOR

3 4 DEEP OR SHALLOW WELLS, WITH,
‘“ | STEAM OR HORSE POWER|

R SEND FOR CATALOGU
KELSSPADDRESS WILLIAMS BROS. ITHACA, N.\

F You Are a Manufacturer of Sheet Metal
articles, you are naturally interested in New Ma-
chinery,and it will cost 01‘1'? a 2¢. 8! P 10 request

us toforw ard any of the following illustrated circulars:

No. 1. ROLLING MILL MACHINERY FOR SHEET METAL

NoO. 2. TuBE AND WIRE MILL MACHINERY

NO. 3. SILVERWARE AND COINING MACHINERY

NO. 4. HARDWARE AND BRASS GOODS MACHINERY

NO. 5. BICYCLE MACHINERY

ADDRESS
THE WATERBURY FARREL FOUNDRY & MACHINE CO.
WATERBURY, CONN.

the foreign inventor could not obtain protection,
foreign inventions becoming public property as
800D as publication had taken place. Foreigners
may now obtain Japanese patents, provided the
application is flled before the invention becomes
publicly known or used in Japan. The popula-
tion of Japan is estimated atabout forty millions.
For further particulars, cost, etc., apply to

Messrs. MUNN & COMPANY,

361 Broadway, New York City.

LEASES ALL

LEASURE ’
ARTICIPATING
PERSONS AND

GRAND RAPIDS wcw GAS ENG. & YACHT C0.98 FRONT 5T.

fand 4 H P. Gas or

erate them. No fire,

prices. Allsizesuptodsh.p. PIERCE ENG

© 1897 SCIENTIFIC

Well made, practical machine suitable for any kind of light work, and so simple that & boy can op-
Furnished with electrical lﬁ‘lflmc %endls;.amn ps for descriptive matter and
. .

Gasoline Engines.

17th St., Racine, Wis.

AMERICAN, INC.

NOW READY!
Gomplete Uolumes of the

Building Edition of «
the Scientific American

For the Year 1896.

The last Semi-annual Bound Volume, including the num-
bers from July to December, 189, is now ready for
delivery, and will be mailed, postpaid, for $2.00. 1t
forms the twenty-second semi-annual volume; all
the preceding semi-annual volumes, except vol-
umes 4,7, 8and 18, will be supplied at the same
price, $2.00 a volume. The bound volume for the
full year 18% is also now ready, and will be mailed,
prepaid, for $3.50; at which figure we can likewise
furnish the yearly bound volumes for 1890, 1891,
1892, 1893 and 189%.

Each yearly voltme contains upward of two bundred
examples of the latest and best designs for
residences, ranging in cost from $2,000 to $20,000.
Floor plans and perspectives are given, together
with numerous colored plates and many interior
views. The illustrations include seashore, South-
ern, colonial and city residences, churches,schcols,
public buildings, stables, carriage honses, etc.

All who contemplate building or improving bomes or
structures of any kind, have in this bandsome
work an almost endless series of the latest and
best examples from which to make selections,
thus saving time and money.

§¥~ Send 25 cents for single copy of the Building Edition.

Address
MUNN & CO., PUBLISHERS,
361 BroabwAaYy, NEW YORK
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T'he New Models

OF THE

Remington

NUMBER Standard NUMBER
Typewrtiter

embody the prac-
tical experience of years, and the guar-
antee of a long-established reputation

MANY VALUABLE IMPROVEMENTS.
Wyckoff, Seamans & Benedict,
327 Broadway, New York.

ONLY PRACTICAL MAGAZINE CAMERA.
SUNART’S

“VENI, VIDI VICI,”

SUNART MAGAZINE,
SUNART FOLDINGS

Send for Illustrated Cata-
logue—2 cent stamp.

IIorse Carts

12 STYLES.

NARROW &

WIDE Tires.
Popular Prices. Low
rates of frerght from our
works, Tatamy, Pa., to all
points.' HOBSON CO.,
No. 4 Btone 8t., New York.

That Are Good--Not ‘‘Cheap Things”

The difference in cost is little. W e guarantee our appa-

ratus and guarantee our customers against 1oss by patent

suits. Our guarantee and instruments are Both Good
WESTERN TELEPHONE CONSTRUCTION CO.

250-264 South Clinton Street, Chicago

Largest Manufacturers of Telephones
exclusively in the United States.

COMPLETE ELECTRIC
Rallway, with batte:

Car made

l_}:volished brass. A

ect, worklné model

; eight 5 1bs. Circular

,tmck 3 ft. diameter, 2

Sent on re-

- cei t, O ce, $3.
gl S%E & FI.NCH
Clnclnnn.tl Ohio.

Model Locomotives

Lomplele Sets Castings for [ntest Design Ex-

99” ress LoLolnoli\e. N. Y. Ceutral
attern. nd 4¢. for Catalog.

(n. H. OLNEY, 165 Herkimer Street Brooklyn, N. Y.

HAwKINS' NEwW CATECHISM OF ELECTRICITY
A PRACTICAL TREATISE
for Engineers, Electricians
Wiremen and Amateurs. 560
1 Pages,aw illustrations, bound
; eather, pocketbook form,
gold titles and edges. Strict-
ly ¢ Up-to-Date " Postpaid,
$2.00. 'HEO. AUDEL & Co.,
W63 Fitth Avenue, New York.

SPEED INDICATOR

for ascertaining the correct

speed of Dynamos, Steam En-
nes, Shafting, Floor Machines.

etc. - Adapted to hollow or omt-

ed oe::ters and a.r;s n&so utely S AP

correct. §¥_ S rcular *

R. WOODMAN MFG. AND SUPPLY CO.,

3 Oliver Sireet, Boston, Mass.

APPARATUS
INFLUENCE MACHINE. POL.OAK
GLASS CASE. 4 PLATE 24 incHDIAMETER
. L.§150. SMALLER sxp LARGER MACHINES
~
E E

1
FOR PHYSICIANS USE. SPECIAL MACHINES
ORMEDICAL AND SCHOOL PURPOSES.

REEDSBURG WIS.USA

Che Scientific Hmerican
PUBLICATIONS FOR 1897,

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

RATES BY MAIL.
Scientific American (weekly), one year, - -
Scientific American Supplement (weekly), one year,
Export Editivn of the Scientific Amerlcun (month-

$3.00
5.00

ly) in Spanish and English, - 3.00
Building Edition of the Sclentlﬂc Amerlcan
(monthly), - = - 2.50
COMBINED RATES
in the United States, Canada, and Mexico.
Scientific American and Supplement, - - =700
Scientific American and Building Edition, - - 5.00
Scientific American, the Supplement and Buildlng
Editlon, - - 9.00

TerRMs TOo FOREIGN COUNTRIES.

The yearly subscription prices of Scientific American
publications to foreign countries are as follows:

U. 8. English

Money. Money.

£s.a.

Scientific American (weekly), - - - $4.00 016 5

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

ican (monthly), - 300 012 4
Export Edition of the Sclentlﬂc Amer-
ican (monthly) in Spanlsh nnd Enn-

lish, - 3.0 012 4

CoMBINED RATES TO FOREIGN COUNTRIES.

Scientific American and Supplement, - 850 11411
Scientific Amerlcm nnd Bul)dlng Edi- .
tion, - - 65 169
Ecientitic Amerlcan Scientiﬂc Amerlca
Supplement, and Building Edition, - 11.00 2 5 2

g~ Proportionate Rates for Sic Months.

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

MUNN & CO.. 361 Broadway, New York.”

Plam as the Nose on Your fFace—~

New York Agency: C. C. W. Peck, 160 Nassau St.

“Daugherty Jisible”

Catalog

is the Writing on the

$75

Try it for Yourself.

PP to

Price

There’s no Trick about it.

THE DAUGHERTY TYPEWRITER CO.,
Locust and Main Sts., KITTANNING, PA.

AW FARLR

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS MATERIALS.

78 Reade Street, - - - New York, N. Y.

Manufactory Established 1761.

®
PATTON'S HOUSE PAINTING MODEL
makes the selection of artistic, harmonious
house color combinations slmlp\e and easy.

A practical invention capable of showing 20,000
combinations of the varied colors and tints of

PATTON’S 735% PARINTS

(themodel house paints). Itisfreeat ouragents,
or mailed for 10 cents. “How to Increase the

nuummng

Size of Your House With Paint sent free.
JAS. E. PATTON CO., Milwaukee, Wis., U. S. A.

W WY wrewevww

Pertect Pewspaper File.

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

MUNN & CO., 361 Broaoway, New York

IMPERIAL BALL BEARING AXLE

A written guaranctee with each set of axles.

97 PATTERN
8,000 sets in use.
Indorsed by the leading
carriage builders.

8 Reduces friction 76 per
cel:: On% horbse cai: do t{lde work of two. Mechanicaily

n be put on old or new work.
pet?e;ct rt: Jor l:yu/r IUustrated CataLow,e
nials, which we send free on applica :erial Ba||
Bearlng Axle Dept., 184-190 Lake Street Chicago, liI.

— WOODEN TANKS.

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

217 E. Main Street, Louisville, Ky.

ICE-BOATS-THEIR CONSTRUCTION

and Management. With working drawings, details, and
directions 1n full. Four engravings, showing mode of
construction. Views of the two fastest ice-sailing boats
on the Hudson river in winter. By H. A. Horsfall,
)I. . Contained in SCIENTIFIC AMERICAN SUPPLE-

ENT, 1. The same number also contains the rules and
regulatnon‘s for the formation of ice-boat clubs, the sail-
ing and management of ice-bo:ts. Price 10 cents.

gy ECO MAGNETO WATCH-
S MAN'S ELECTRIC CLOCK.

Indorsed by all Insurance Companies.
& Write for Catalogue.
ECO MACNETO CLOCK CO.
624 Atlantic Ave., Boston, Mass.

NAZARETH INDUSTRIAL, SCHOOL,,

3ronxville N.
UNDER_ THE C GE OF THE SISTERS OF
ST. JOSEPH OF NAZARETH (EPISCOPAL).
Industrial training for girls of good character to ren-

der them self-su
Terms $150 a year.

The “Marilla’ Incubators & Brooders
3 New Style for 1897.

Leads them all for eoonom{i ﬂnish
durability, and simplicity.

ly regulated. Warranted in every
particular, and sold with privilege
of returning and money will be re-
funded if not as represented.

¥ Send for Circular *8. A.”

Marilla Incubator and Brooder Co.

MARILLA, N. Y.
THE MODERN ICE YACHT.— BY

Geo. W. Polk. A new and valunble paper, cc

nse

PO!
0 vacations.

The Typewriter

EXCHANGE,
1% Barclay St., New York,
156 Adams St., Chicago,
38 Court Sq., Boston,

818 Wyandotte Street, Kansas City, Mo,

We will save you from 10 to r cent. on T
of all mak age Jor Ca

writers

Eerlmemal & Model Work

& advice free. Gardam & Son, % John St.,N.Y.
CROOKES TUBES AND ROENTGEN’S

Photography.—The new photography as performed by
the use of Crookes tubes as a source of excitation. All
about Crookes tubes SCIEI\T!FIC AMI"RI AN SUPPLE-

mwr. Nos. 181, 189, 238. 244,792, 7935,
05,980, 1 050 1054, 1055. 106 1057, nlao
bCIENTIFlC AMERICAN. NoOs. 7+ 8, 10 and 14, vOl. 74.

These profuaely lllustrnted SUPPLEMENTS contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them will
rookes’ early lectures, detailing very
fully the experimeuts which so excited the world, and
which are now again exciting attention in connection
with Roentgen’s photography. Price 10 cents each

‘To be had at this office and from all newsdealers.

HYen of a
Mechanical

should religiously read the SCIENTIFIC AMERICAN.
Every week it contains information interesting to
them not found in other publications. New inven-
tions in machinery of all kinds, improvements in
mechanics, novel ideas in theory and practice, the
latest developments in engineering, in electricity.
in steam appliances, in short, in everything that is
likely to interest and instruct the mechanic.

It is the only publication of its kind in the world,
a fact recognized and acknowledged by intelligent
people in every civilized country.
Published weekly, 16 pages, illustrated.
$3.00 yearly, $1.50 half yearly, $1 for four months.
Send check, draft, express or money order to

MUNN & CO., Publishers,

363 Broadway, New York City.

w ANTE Price and production of machines for
manufacturing Cloth Pegs. Letters to

be sent to F. 3436, Rudolf Mosse, Cologne, Germany.

w ANTED Novelties Invenuons. Practical Ar-
s ticles. manufacture

veryth
onroyalty plan. Address, Box{OSMn.rshalltown. 1a.

DEE AF!YESS. 2 HEAD NOISES CURED.

Cushions help when all else fails.
asglasses help eyes. NO PAIN. Whispers heard.
Bend toF, Hiscox Co., 858 B’way, N. Y., for Book and Proofs FBEE

$5000

W e offer cash for simple ideas, patenee;l
or not. Send 10 cents to cover postage

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

THE FORD BIT

The above shows a Machine Bit boring 22 in.. end
in Rock-Maple without wlthdrawlng wl’!‘

instamps for sample 3¢ in. Auger B rite tor clrculars
THE FORD BIT CO., Holyoke, Mass.

5 COPY LETTERS

fifteen a minute, all legible, use my im-
proved automatic copying machine.
¥~ Send for Wllustrated cir

T,
JOHN H. ANDERSON,

910 Monadneck, CHICAGO.

DleN’S Write the Smoothest and

Last the Longest.
American Graphite

Mention SCIENTIFIC AMERICAN
PENCILS

and send 16 cents for samples
worth double the money.
J0S. DIXON CRUCIBLE CO., JERSEY CITY, N.)J.
VAPOR LAUNCH.
Fngine and helm: controlled
from bow. Latest improved and
only 12 to 1 motor ﬂ)otvtv l;eady for

EXPERIMENTAL MACHINE & MODEL

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

and HOOP LOCKS
The Dickey Mfg. Co.
RACINE, WIS.
Have you read about THE OOMET $2.60 to $5.00.
Beats them all,
SPRA RS b
ou see them.
end postal card for iee cata.A har-
vest for agts, writetoday. H. B. RUSLER,Johnstown,0.
VELOCII'Y OF 1CE BOATS. A COL-

lection of interesting letters to the editor of the SCIEN«
TIFIC AMERICAN on the question of the speed of ice
boats, demor.strating how and why it is that these craft
sail faster than the wind which propelsthem. Illustrated
with 10 expluanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 214. Price 10 cents.
‘I'o be had at this oftice and from all newsdealers.

ARBORUNDUM i
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OWDE BSTITUT
~CRY. TAL A HEEL'SLAB &
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2,3,6and 7h. p. No licensed en-
S eed
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glneer or pilot required.
and safety guarani
gerous naphtha or gasoline used.

Bl

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

The Scientific American

Reference Book.

A most useful little bound book of 150 pages, com-
prising, probably, the most extensive variety of stand-
ard, practical, condensed information ever furnished
to the public for 8o small a price, only 25 cents.

Among its contents are: T'he Last Census of the
United States (1890), by States, Territories, and Coun-
ties; Tabie of Cities having over 8,000 inbabitants;
Map of the United States —miniature outline; The
Patent Laws full text); The Trade Mark Law (full
text); The Copyright Law (full text): Tke Principal
Mechanical Movements—illustrated by 150 small dia-
grams—of value to inventors and designers of mechan-
ism; Medallion Portraits of Distinguished American
Inventors; Valuable Tables relating to Steam, Elec-
tricity, Heat, Metals, Weights, and Measures.

§ Sent by mail to any address on receipt of price,
23 cents.

MUNN & CO., Publishers,

61 Broadway, New York.
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r CUTTER.
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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. 624. Price 10
cents. 1'0 be had at this office and of all newsdealers.
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X Ray Apparatus

B. V. BATLLARD, 106 Liberty Street, N. Y.

MONITOR INGUBATOR

Cataloguefor stamp.
.ﬂlll nd Mplo-l Awarded at the World'a Faln,
A. F. WiLLiAxs, 61 Race Bt. Bristol. Ct
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The Oompan¥
terms.

S oclety for the Utmmtlon of the Water
POWGI;‘ OD tl’i‘e Rhine N/Bale, Switzerland.

)

ls ina posmon to lev. electrlc energy at exceptlonally cheap rates and on the most favorable

80 offer to applicants wishing to establish themselves near the works, snitable land on either the

Gerraan (Badlsh) or the Swiss side of the Rhine, in the viclnit;
For further information please address 'I'he Manager,

of important railway lines. Cheap lab
raftubertragungswerke, Rhelnlelden, SWItzerland
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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. Itfurnishes 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.

H Y PN 0 T I s M Sixty ways, $5; mgc method, té.

100 Amg]e book, 10c. cult Forces,
30c. Prof. Anderson, 8 Masonic Temple, Chicago
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ORDINARY RATES.

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

§¥ 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 i8 set in agate type. Engravings may head adver-
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dMOSSBERG & GRANVILLE MFG. CO. PROVIDENCE.R.I.
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Blcvcle

Tested and True.

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

THE BLACK MFG. CO.,

Nickel Silver
Watches —=

We are casing all sizes of movements in this
uzw 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,

are all shown in our new catalogues, which,

will be sent to all.

The Waterbury Watch Co.
WATERBURY, CONN.

AMERICAN SCREW CO.
THE ONLY MAKER OF THE

New Cold- For%ed Wood Screw
for Sample.
Patented May 10, Jul1y19 '87; Uot.29,89; LAug 19, 0ct. 21,90, _

May 12,%1; July 19, %9%.

FACTORIES: PBOVIDENCE R. I LEEDS, ENG-
AND. HAMILTON, ONT.

AGENCIES:
New York, 94 Chambers St. Chicago, 19 Lake St.
Baltimore, 14 W, German St. San Francisco, 23Davis St.
l’hiladelphls, 518 Commerce St. Boston, 36 Pearl St
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The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns
Letters-Patent No. 463,560,
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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. Bmoke. Moulds. Fxpen Making New

£552 Glass

y Articles. Removed 44 Barclay St., N.Y.

CHARTES GASOLINE ENGI
CHARTER NE
is used for almost every
purpose power is applied
to under the sun, and is
{1) unequaled.
Full particulars by addressing
CHARTER GAS ENGINE CO.
Box 148, Sterling, lll.

PRIESTMAN SAFETY OIL ENGINE

“A th(rrcmqh% 31&1 "sful commercial En-

gine using a Sa, '—Franklin Institute
No Extra lnsurance, No
Steam, No _Gas. No Gasoline. [§

Reliable, Sate, Economical.
and Convenient. Chosen by "B
Nine Goverrments, Used for §
nearly every pul "())
PRIESTMAN & Cf Incorp
330 Bourse Bldg.,

d. -
PHILADELPHIA, PA.
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A Day.
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- The only up-todate
ENCYCLOPEDIA.

)
}

¢ The Standard American Encyclopedia is especiall

= ONE DOLLAR

It will secure for you immediate delivery of a complete set of eight superb volumes,
} (nearly 4,000 pages), magnificently illustrated, of the /atest, most practical, and in
every way the best general reference library in the English language, the NEW

STANDARD AMERICAN ENCYGLOPEDIA

I !é

VOLUMES
Three Great Authorities say:

“It standsready to answer any question,”—Bishop Jon~ H. VincenT, D.D., LL.D,
suited to private families. Its tables maps of countries and
cities, Summaries of Usefu Knowledge, etc., make )til most vnlulble book of reference. 1

VIILL 00.

y the balance in monthly
tfeel the outlay, ....

Six Great Reference
Works In One.
1. It is the latest and best
encyclopedia.

Itis the best and mostcom=
plete biographicaldiction-
ary.

It is the best mapped atlas
of the world.

It is the most reliable gazet-
teer ofthe United States.

Ithasthelargestdictionar,
of technical terms. y

Itisthe most popular
Iibrary of household in-
formation.

Nearly 4,000 pages. Over

3) 300 colored Maps, Charts,

and Diagrams, Every Vol-

ume Mechanically Perfect.

Written in such simple

language that even a child

can readily understand.

¢ There is no work in the world that can
= compare wWith it,”"— New York Herald.

>

cordially commend it

to the public.”— EpwarD B

MAGNIFICENTLY
ILLUSTRATED
THROUCHOUT

An Enduring Tmsury of Knowledge for You and Yours.

‘With over 3,500 engravings of superb quality and wonderful variety, including
numerous engnved portra:lts of dlstmgulshed Poets, Authors, Physicians,

STAN. 'Y CLO.

month| y for one year, or about 5 cents aday.

month for one year. We recommend the half-

nominal price at which these introductor:

spesk favorably of it to others,
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THE EN
Sond G'o-eut stamp for

chsrts irom the VERY urls‘r EXPLOBATIONS and SURVEYS,

SEND $1 to TIIE ENCYCLOPEDIA PUBLISHING CO.
New York Cit ﬂ and a full set of elq“\t volumes of 'TH
AMERIC

binding, wm be forwardeéd to you, Tha bslsnce is payable at the rale of $1,50

PEDIA, in cloth ur ol’Fe :tEsR‘;ec a
If you prefer the half- Closes Feb. 28.

Morocco binding, the monthly payment will be $2, and for full sheep, $2.50 per

which is particularly elegant and serviceable, and will last a lifetime,
set may be returned within ten days and money will be 131
{ sets are supplied, the cost of sendin,
our entire confidence that the volumes will be gladly received and cheerfully paid for ls shown by sending a $48 set
f books on an advance payment of only $1, Please indicate whether you wish the work shipped by freight ox ex-
press. Freight is cheaper, but takes longer,” We also feel that you wxlly
‘We refer you to the publishers of this magazine,

'OLOPEDIA PUBLISHING 0., 166 m Avenue, NEW YORK.

and with over 300 new maps and

orocco style,

If not entirely satisfactory, an
mptly refanded. Owing to the

g must be paid by the purchaser ; but

thoroughly appreciate this great work and
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PHOTOGRAPHIC
SIMPLICITY

Is embodied in the Pocket Kodak.
EASTMAN KODAK CO.
Booklet free at agencies . Rochester N : Y
s INo X

or by mail.
Bicycles, Wlu:nu Guns, Blggie: Harness,

Al 3 Pl‘lﬁ e R

Scales of all vﬂdedu and 1000 other :”nmu

Lists free Caicago Scaie Co., Clungo IR
’l‘llE EI ASTIC TIP CO. ’ﬁ

New Invention Calendar will be mailed either

from Boston, Chlcaﬁo or San Frnncizscoo, Fl{ EE, only

MACHINES, Corliss Engines, Brewers,

ICE B s

and Bottlers’ Machinery., THE VILTER
MFG. Co., 899 Clinton Street, Milwaukee, Wis.

ONLY ALL WROUCHT STEEL

Shaftting « Pulley

in the world. Unbremble, light,
pertectly balanced. Cheap first cost.
and a power saver. Pa ented and
patents pending this and foreign
countrles §¥ Write for descrip-

tion
AMER?CAN PULLEY (O,
- 18th and Hamilton 8ts., - Pbila., Pa

g See SCIENTIFIC AMERICAN, Feb. 6, 1&7, page 84.
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—NARINE mn NES

‘uo INSPECTION, BOILER, FIRE. HEAT, SMOKE OR ODOR.

VAPOR ENGINE AND POWER COMPANY
GRAND RAPIDS. MICH. SEND FOR CATALOGUY

MONITOR

Barnes Foot-Power Lathes

This cut shows our No. 5 Lathe—the best and cheapest lathe on the mar-
ket for the Bicycle repair shop. Swing, 11 inches; 34 inches between cen-
ters, set-over tail ptock, swivel too) carriage, permitting tool to be set at
any angle for taper turning and boring ; velocipede foot-power, absolutely
the best ; stand-up treadle foot-power or countershaft if wanted.

amounting 0 $1
board cars,

This znves the
money

W. F.

FOR BICYCLE
REPAIR WORK

SPECIAL OFFER.

The list price o f this lathe is $100. W e will furnish the lathe with set of
slide rest tools, three lathe dogs, 5 inch chuck with two sets of jaws, lathe
arbor and set of

Morse twist rills 1-16 inch b{o% inch by 32ds, in all
fgr:l cash. Goods carefully boxed and delivered on

best lathe made, with full equipment of tools, for less

han you can buy an inferior machine.
& Full Descriptive Catalog

& JOHN BARNES CO.

Freeon A

290 Ru.by Street, ROOKFORD, ILiX.
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American

Waltham
Watch

movements are to-
day more perfect
than ever and far
cheaper. These
trade marks specially
recommended—
«“RIVERSIDE” and
“ROYAL”—will last
a life time and are
within the means of
every one.

For sale by all retail jewelers.

HARDTMUTH'S DRAWING

““ - 1" PENCILS
1ROk = 12 1100v " JEEA

are the Best Penclls msmiwturegt{'r_l PENCILS

~T-no0x

the world. Every a.rchltecl;

man, engineer, copyist, C

clerk, and everyone using j

pencils, should try the
Once tried, alwa sused therea, ter For sale by all Sta-

tioners and Artls 8’ Materlal ea.lers Sample free

onamzlumtim FAVOIL 0. Importers,
121 West Houston street. New Yor

PROTECTION FROM FRAIIIH!

The great safeguard to your bank acs
count. No possibility of check raisin;
when you use the INDELIBL
CHECK PERFORATOR. Perfo-
rates the check and inks the holes rlfht
throu%h the paper fiber with indelible
ink. imple, automatic, durable, and
economical. The best and cheapest
forator ever invented. Price 85.890.
Agents wanted everywhere. or
descriptive circulars. WESLEY MANU«
FACTURING Co0., 43 Park Row, New York

Wheaer RETOTM Saddlc

Wheeler
Built 10

Sit on,
Not 1o
Straddlc

Shaped to afford the rider a natural support and over-
comes all saddle soreness. Specially recommended for
ladies. I[ndorsed by eminent physlcians A Pmchlca]
saddle fer allriders. Write for ndbe i

If your dealer cannot supply you, wnte the
Wheeler Saddle 00

191 Larned St. (E), Detroit, Mich

SOP S STEEL’”“‘“Y

FOR TOOLS, SAWS TC
WM JESSOP & SONS L2 91 JOHN ST NEV\ YORK

Perbaps
You Don’t Know

that the SUPPLEMENT is a separate and distinct
publication from the SCIENTIFIC AMERICAN, and
was established in 1876. T'he

Scientific American Supplement,

although of uniform size and appearance as the
SCIENTIFIC AMERICAN,

@Garries no Advertising, -——————emmn.

It contains articles that are too long or too techni-
cal for insertion in the SCIENTIFIC AMERICAN.
Reports of meetings and abstracts of important
papers read before scientific, engineering, electri-
cal and other societies all over the world are given.
It is fully and bandsomely illustrated. 1t has short
items of electrical, engineering, and general scien-
tific news and carefully selected formulee, recipes.
etc. The twu publications. when taken together,
form a most complete work, showing the progress
of the arts, sciences, chemistry, and manufactures,
not only in America, but -

Over the Whole World, ——— .
Every subscriber to the SCIENTIFIC AMERICAN,
who can afford it, should also take the SUPPLE-
MENT and obtain the henefit of the combination
rate. T'erms for the SUPPLEMENT alone, $5.00 a
year. Subscribers to the SCIENTIFIC AMERICAN
may send £4.00 for one year’s subscription to the
SUPPLEMENT.

¥~ See Combination Rates in another column,

Remit by Check, Draft, or Postal Order to

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

BRASS LABEL HOLDERS.
Per Hundred with tacks and cards, [
1x51/.--m o Other slzes instock.
GO oston, Mass

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 Yor}





