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THE TRANSPORTATION PROBLEM IN NEW YORK
CITY.

There are certain elements entering into the pro-
blem of rapid transit in New York City which render
its solution perplexing and difficult as compared with
the same problem in other great cities, such as London,
Paris, Chicago, Berlin, or Philadelphia. These diffi-
culties arise partly from the topography of the site
upon which it stands and in part from the character
and tastes of its inhabitants. For it is certain that the
American temperament would find any system of sub-
terranean transportation uncongenial ; and such of us
as mway have chanced to ride upon either the Metropoli
tan or the District Underground Railways in London,
or the Underground Railroad in Liverpool, have set
down the experience as one of the *‘bad dreams” of
our life. The greater height, breadth, and roominess
of the American as compared with the European rail-
road car is to be attributed to the national iove of
light, air, and freedom ; and this same disposition will
always lead the city traveler to avoid a tunnel route,
if any alternative above-ground system be avail-
able.

1t is true that the two underground railways above
mentioned can scarcely be taken as illustrating the
best possibilities of underground travel. They were
both pioneer enterprises of their kind ; they are worked
by steam locomotives, and they are at all times badly
ventilated and poorly lighted. The use of the elec-
tric locomotive would, it is true, go far to remove one
objection, and electric lighting the other ; but no pos-
sible refinements of modcrn invention can remove the
prejudice which does and probably always would
exist in New York against such a system of transpor-
tation, on the ground that it was located below, and
not above, the surface of the city.

The objection is a purely sentimental one, but it
exists; and it constitutes one of the elements that
make the transit problem in New York so perplexing.
For it is certain that in the underground tumnnel,
placed well below the level of sewers, water mains and
electric wiring, free to follow the avenues of traffic,
and radiating at will from the centers of business to
the outlying suburbs, we have the theoretically per-
fect system.

In the city of London they are elaborating an un-
derground system—driven to it by sheer necessity—
and it is likely that the Southwark electrically work-
ed tunnel will prove to be the forerunner of a vast
system, which will spread like a network below the
metropolis. It is probable, however, that for New
York this “dernier ressort ” of congested city traffic is
not available.

It is to the peculiar topography of the site’ upon
which New York is built that we must look for an
explanation of the present rapid and alarming con-
gestion of traffic. New York City proper is built up-
on a site which may be approximately described as a
narrow parallelogram, some 14 miles in length, and
of an average width of 13{ miles. At the extreme
southern end of this parallelogram is situated the
heart of the city—its most important business center.
During a space of two hours in the morning the flow
of traffic sets in southward toward this business por-
tion of the city. It commences in the northern sub-
urbs, 15 to 20 miles distant, and rapidly gathers vol-
ume as it moves to the south, traveling at first over
the elevated roads and later over the elevated and
the cablc and horse car lines combined. Many miles
before the lower city is reached this stream of hu-
manity has overflowed the available means of trans-
portation, and both the cable cars and the elevated
trains are crowded to suffocation. The same conges-
tion takes place at night, the cars being filled to
more than double their seating capacity.

There is probably no city in the world to-day
which can show such a spectacle of overcrowding as
may be seen daily on the Broadway cars and on the
elevated roads in the lower city. And it is not that
the city is ill provided with transportation facilities.
It is simply that the present facilities are inadequate.
Indeed, we question whether there is another section
in any city of the world where there are so many
trips oceur per square mile in a given time as in Man-
hattan Island.

The overcrowding is to be traced to the fact that the
bulk of the traffic to and from the city is hemmed in
between the waters of the East and North Rivers.
Judged from the standpoint of transportation facili-
ties, the ideal location for a great city is that which on
all sides affords uninterrupted communication by rail
and car line with the outlying districts. The business
center can then receive and disgorge its multitude of
toilers along lines of travel which radiate from it, as
Each radial line
of travel in such a case has this advantage over par-
allel lines of travel, such as obtain on Manhattan
Island : that the area served by such lines increases as
the square of the distance traveled, and the dis-
tribution of its passengers will be proportionately
rapid.

Nor can it be urged that the ferry service on the two

16139 | rivers and on the bay provides a radial service similar
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to that of an inland city. For it is a well established
fact in the economics of transportation that travel will
always favor a rail in preference to a water route ; and
the truth of this rule is made manifest in the extessive
crowding on the Brooklyn Bridge as compared with
that which obtains at the various ferries. - The aston-
ishing increase of travel across the bridge is a fact
whose significance must be borne in mind when we are
devising some means of relief from the present intoler-
able congestion. The reduplication of the Brooklyn
Bridge, either alongside or near the present structure,
and the erection of other bridges across the East and
North Rivers, would provide New York with radiating
lines of travel which could land their passengersin the
heart of the lower city and distribute them at night
with great facility and dispateh, and in many cases
without the inconvenience of a change of car.

In looking broadly at the whele question of trans-
portation it would be consoling if we could feel assured
that, bad as the case is, it has reached its worst stage.
Unfortunately the statistics which we give below prove
very clearly that we are going rapidly from bad to
worse ; and that, unless some emergency scheme of re-
lief be quickly devised, the main avenues of traffic will
soon be hopelessly paralyzed !

‘We are indebted for the following figures to a recent
article on the bridging of the North River by Mr. Gus-
tav Lirdenthal, the author of the original and evi-
dently the most practicable scheme for bridging the
North River ; the location of the crossing being in the
neighborhood of Twenty-third Street and Hoboken,
N. J.

BROOELYN BRIDGE TRAFFIC.

In 1882, total ferry passengers ............ PN
In 1895, total ferry and bridge passengers..............

NorTH RIVER FERRY TRAFFIC.
58,894,000
85,000,000

46,045,000
.. 96,703,000
.. 185,833,000

221,407,000

* The last available figures.

It will be noticed that whereas during equal inter-
vals of time the ferry traffic has doubled itself, that
of the elevated roads has multiplied itself two and
one-half times, and that across the bridge no less
than five times; a fact which establishes the -state-
ment we have made above, to the effect that travel
will always seek a rail in preference to a water
route. It should also be noted that the number of
people that travel is gaining upon the means provided
for their transportation at a rapidly increasing ratio;
and, furthermore, that the increase is most rapid along
those lines of travel which are already most seriously
encumbered.

The total street railroad traffic in 1887 amounted to
164,000,000 ; and this, distributed among a popula-
tion of 1,107,000, gave 148 trips per capita.

The same class of traffic in 1894 amounted to 460 -
000,000, which shows a per capita rate of 250 trips
among a population of 1,840,000.

Here we are confronted with another fact which must
affect any scheme for the relief of the present conges-
tion ; for it is evident that not only must provision be
made for an inerease of population, but also for an in-
creased per capita travel.

It will be evident from the considerations which we
have advanced in this brief review of the present state
of the rapid transit problem that we are face to face
with a crisis, which in the near future will beget an
intolerable amount of delay and discomfort. In a
subsequent issue we shall indicate the lines along

. which a temporary relief may be realized—a relief

which shall last during such time as may be necessary
for the bridging of both rivers ; and, if it should prove
to be an ultimate necessity, the construction of an
underground railway.

&
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THE OVER-SUPPLY OF ELECTRICAL ENGINEERS.

It is characteristic of the alertness and restless act-
ivity of the age in which we live that no sooner is a
promising field of enterprise opened than it is quickly
flooded with a surplus of labor and capital. The old
time conservatism, which bafled the early efforts of
Fulton, Howe and Morse, has been succeeded by a
lavish expenditure of wealth and toil in the promot-
ing of new inventions, as they from time to time
appear.

In the choice of his calling the son no longer treads
in the footsteps of the father; but, impelled by the
keen competition of the hour, he rather seeks out
that line of work in which he will meet with least
competitors and command the highest possible remu-
neration for his labor.

Shortly after the cpening up of any new industry
there will be found at its doors a large and increas-
ing army of more or less qualified applicants, who
have been attracted by the high scale of wages
that is paid at the outset for skilled labor. The
supply soon exceeds the demand. There is a simul-
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taneous fall in the rate of wages proportional to the
amount of surplus labor available.

Of all the great industries which have had their
birth and development in recent years, there are
none that have promised richer prizes, or drawn into
their service a larger and more enthusiastic army of
workers, than those which have grown out of modern
discoveries in electricity. Rapid as has been the
growth of electrical engineering, however, it already
appears that the supply of trained electrical engin-
eers in much in excess of the dewand ; and that the
rate of pay in electrical engineering is already some
twenty per cent less than it is in civil or mechanical
engineering.

The current number of the Engineering Magazine
contains an article by Mr. Henry Floy on the
question as to whether we are not educating too many
electrical engineers. In order to verify the fact of
over-production, he sent 260 personal letters to the
present year’s graduates of Cornell and Lehigh Uni-
versities and the Massachusetts Institute of Tech-
nology. The larger part of the graduates made reply.

Subjoined is an extract from the letter of an elec-
trical graduate: ‘‘I have made application by letter
to about one hundred of the leading manufacturers
and railway companies. The letters received kind at-
tention, yet I cannot but think that most of the po-
sitions secured 1nust have been created through the
influence of relatives and friends.” Another gradu-
ate received a number of discouraging replies to
his application for an electrical position. He then
wrote ‘‘two more letters, in which, among other
things, I mentioned my knowledge of shorthand and
German. Both of these letters bronght answers ask-
ing an interview. As a result, I have my present
position.”

The results of the replies are shown in tabulated
form below :

Civil.

Electrical. Mechani-

cal.
Per cent. Percent. Per cent.

Replies received.................cc0une 481 394 481
Of those who replied, the following se-

cured employment.... . ......... 88 75°0 718
Secured employment in the line of

work in which they studied........ 65°0 714 871
Secured employment through influence

of relatives. ... ...........oeiiiiine 211 107 111
Secured employment through influence

of friends........ ..........ooeel 153 321 358
Average pay per weeK..........ooe..n $10.70  $13.52  $13.27

Two significant, facts in this table should be noted
by those who contemplate entering the electrical en-
gineer’s profession : First, that the fewest electrical
engineering graduates, relatively, secured work in the
particular line in which they had studied ; and, second-
ly, that the electrical graduate is paid from 20 to 23
per cent less than the mechanical or the civil graduate.

-

Professor Routgen’s Wonderful Discovery.

There have been received from Europe by cable very
insufficient accounts of a discovery attributed to Pro-
fessor Routgen, of Wurzburg University. By the use
of a radiant state of matter tube, a Crookes tube, it is
stated that he has succeeded in obtaining photogra-
phiceffects through opaque objects. It has long been
known that ether waves of long period would pass
through matter opaque to short waves, and that such
a screen as is afforded by a plate of blackened rock
salt will sift out short waves, while long waves pass
through it. In some unexplained way Professor Rout-
gen, it is claimed, has succeeded in affecting the sensi-
tive plate with waves which had passed through an
opaque body. Metals cutting off all rays alike would
produce a shadow, so that a metallic object in a box
or embedded in the human system could be made to
give some kind of an image. The operations are said
to have been conducted without a lens, entirely by
shadow.

This is about the substance of the reports. It is yet
toosoon to indulge in the wild possibilities that have
been suggested for the process. When the details
reach us, the process will probably prove to be of sci-
entific rather than of practical interest.

—_—— . -—
A New Horseless Carriage Race in France.

The Automobile Club, of Paris, have arranged a race
which is to take place in June, the course being from
Paris to Marseilles and return. One of the conditions
laid down for the race is that the contestants are to
proceed only in the daytime. The carriages are to be
divided into two classes, the first having two to four
places, and the second series is for carriages having
greater passenger accommodation. Thisclubhas decid-
ed to securea villa 1n the Bois du Boulogne, Paris, as
a branch of the Automobile Club for use during the
summer.

A gentleman was recently summoned in England for
using a horseless carriage without causing a person to
rpoceed it with a flag. It was contended for the de-
fense that the carriage was not a locomotive, but the
presiding magistrate considered that the apparatus
could be converted into a locomotive, as it was capable
of drawing another vehicle. The magistrates decided
that the motocyvcle was a locomotive, but as this was

the first case of the kind, they imposed a nominal
fine of one shilling and costs. The lawyer for the detend-
ant says that a special act of Parliament will be re-
quired to render the use of such vehicles legal.

o
-+

The Meeting of fhe American Society of Civil
Engineers.

The forty-third annunal meeting of the American
Society of Civil Engineers began January 15. in the
Church Building at Twenty-third Street and Lexing-
ton Avenue, New York City, a few doors from the club
house. There were about one hundred delegates pres-
ent and George S. Morison, of Chicago, who presided,
called the meeting to order. The report of the com-
mittee on time reckoning at sea was taken up and
fully discussed. A resolution was adopted asking the
President of the Senate and the House of Representa-
tives to accept and approve the resolutions of the
International Conference which assembled in 1884, and
to act in conference with other nations to cause the
Nautical Almanac of the United States to be brought
into harmony with these resolutions at the beginning
of the twentieth century. Various addresses were
made and visits were paid to the central station of the
United Electric Light and Power Company,to the works
of the Crocker-Wt.eeler Electric Company, at Ampere,
N. J., to the Brooklyn Bridge and elsewhere. A recep-
tion was given at Delmonico’s on the evening of Janu-
ary 16. It was announced that the society has pur-
chased two lots at the junction of Broadway and
Eighth Avenue, where they will erect a beautiful
structure as the headquarters of the society. About
$400,000 will be spent on the building.

The society has now an active membership of 2,000,
so that its present quarters are much too small.

The following was the result of the election of offi-
cers for 1896 : President, Thomas Curtis Clarke, New
York ; vice presidents, William R. Hutton, New York,
and P. A. Peterson, of Montreal; treasurer, John
Thompson. New York ; directors to serve three years,
First District, George Alexander, New York ; William
Barclay Parsons, New York, and Horace Lee, New
York ; Third District, John R. Freeman, Boston;
Sixth District, T. W. Symons, Portland, Ore.

—-
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Sea Water for London,

A bill has been prepared to lay before Parliament
and estimates made for the work necessary to bring
sea water to London, for use in public and private
baths, and for road watering and sewer flushing, should
the authorities deem it best to make such use of it.
The company to undertake the work is arranging to
supply ten million gallons daily, taking the water from
the ocean at a point near Brighton, about fifty miles
almost directly south of London. The intake pipe
would run some distance out to sea, and near the
pumping station wouid be a reservoir to serveas a
settling tank, from which the water would be pumped
to a near-by reservoir on a hill 500 feet high. Nomore
pumping would then be necessary, the water flowing
thence by gravity to London, but there would also be
a storage reservoir at Epsom, 240 feet above the sea
level, and water flowing from there to London would
have sufficient pressure to carry it to the top stories of
high buildings. Itissaid thatin several English towns,
as Plymouth, Yarmouth, Portsmouth, Torquay, Birk-
enhead, and others, sea water is now used for sewer
flushing, and the Lancet speaks favorably of such use
of sea water, claiming it to be a piece of extravagance
that water sufficiently pure for drinking purposes, and
obtained at high cost, should be employed for the mere
conveyance away of sewage. But it will be remem-
bered that a similar employment of sea water in New
York City, which has unrivaled advantages for its
most efficient use at a low cost, has been adversely de-
cided upon, although it was for many years strongly
urged by some of our leading citizens. The Board of
Health, in particular, took strong ground against it as
detrimental to the public health and likely to cause
and promote the spread of diphtheria. Such reasons,
however, are not applicable to the use of sea water in
bathing lakes and swimming baths, and the luxury of
a sea water bath in private houses, which such a sys-
tem would afford, would probably be largely availed
of. For such uses alone it is probable that the supply
the new company proposes to bring to London will
find ample use. Ten millions of gallons of water per
day is not mueh for a citylike London, with its four to
five millions of inhabitants, when it is remembered
that in New York City our average daily consumption
of water supplied by the Croton system is now 200 mil-
lions of gallons.

— o r—
Automobile Carriages in Paris,

M. Roger, the inventor and manufacturer of auto-
mobile carriages, has made application to the police
authorities of Paris for permits to run a number of
horseless carriages on the streets; for hire at the regu-
lar legal rate of 30 cents a drive or 40 cents an hour
when hired on the street; when hired from a cab stand
the charge is slightly greater.
can be run cheaply enough to compete with the regu-
lar fiacres is thus shown.

© 1896 SCIENTIFIC AMERICAN, INC.

That horseless carriages | fines a promoter :

Polarization Investigations,

The polarization of the light emitted by incandes-
cent bodies has not yet been fully investigated. Arago,
indeed, made some experiments on incandescent iron,
platinum, and glass, but these were only qualitative,
and did not extend to liquids. Mr. R. A. Millikan pub-
lishes, in ths Physical Review, an account of some
careful tests of light emitted by glowing solids and
liquids with a view to discover the laws of its polari-
zation. This phenomenon is exhibited strongly by
incandescent platinum, silver, and gold, and by
moltenironand bronze. A somewhat feebler polariza-
tion is shown by copper, brass, lead, zine, and solid
iron. The most significant result is that polariza-
tion is minimum with rays emitted normally to the
surface and maximum at a grazing emission. This
indicates that the vibrations take place in a plane at
right angles to the emitting surface. To show the
phenomenon at its best a smooth surface is essential.
Glass and porcelain also ewmit polarized light, but to a
lesser amount. Fluoresecent bodies do the same, so
that evidently a high temperature is not necessary.
In the case of uranium glass it is the green reflected
light which is polarized, and not the blue incident
light diffused from the surface.

O

New Cavalry Weapon,

Captain George H. Paddock, of the Fifth United
States Cavalry, is the inventor of a new gun for that
branch of the service, which should prove both handy
and effective. This weapon, suggested by Captain
Paddock, is to be built on the same general plan as the
new gun being constructed for express guards, and re-
sembles a sawed-off repeating shotgun, with barrels 22
inches long and bored to target a charge of buckshot
inside a circle 50 inches in diameter at 50 yards.

Cavalry armed with Captain Paddock’s weapons
wouid, on hearing the command ** Charge!” draw their
guns from the scabbards and, cocking them, beardown
upon the foe. When within range each gun would dis-
charge a cone of scattering buckshot, spreading from
the muzzles of their pieces to circles 50 inches or more
in diameter. Thus, both in height and length, the
line of the enemy would be completely covered with
missiles. .

Lately, in a gun built especially for sheriffs, Captain
Paddock has found a breech and reloading action
which, applied to his *‘ charge pistol,” answers all re-
quirements. This gun has all its mechanism about
the breech. To reload it, the trigger guard is drawn
backward along the grip, and the old shell is ejected
and a new load inserted with a minimum of movement,
and with no projection of arms or levers up or down
from the piece. 1ts reloading also can be accomplished
with one hand ; a firm hold of the trigger guard and a
jerk or throw are all that is necessary; the weight or
inertia of the piece ‘‘ does the rest.”

The weight of the gun is just five pounds, while the
mechanism, being in the butt or back of the breech,
like the heavy hilt of the saber, gives balance to the
weapon, so that it can be raised, lowered, and aimed
in one hand with facility. Another ad vantage possessed
by the new action is ease in reloading on a restive
horse. The jerking of the bridle rein was apt to inter-
fere with working the ordinary reloading grip that
slides on the magazine, when grasped by the bridle
hand, as it must be when used in a cavalry charge.
With the improved ‘‘charge pistol,” however, such
jerking is actually a help to the soldier, facilitating
the operation of reloading this new gun by aiding the
weight or inertia of the pieceinsliding it forward from
the reloading grip, which alone is grasped by the right
hand when working the breech action.

-

OO

-+

Progress with the Chicago Drainage Canal,

Reports recently submitted to the trustees of the
Sanitary District of Chicago show that work on the
big drainage canal to date amounts to 75 per cent of
the whole. During the months of August, September
and October last there were over 8,700 men at work on
the canal. Thereport of Chief of Engineers Randolph
shows that the value of the regular and collateral work
done in the period between January 1 and December
1, 1895, eleven months, is $6,036,400. The volume of
work done in this period is as follows: Glacial drift,
7,187,600 cubic yards; solid rock, 4,824,000 cubic yards;
retaining wall, 95,000 cubic yards.

The total volume of work accomplished since the in-
ception of the projectis as follows: Glacial drift, 20,-
172,686 cubic yards; solid rock, 10,212,751 cubic yards;
retaining wall, 97,600 cubic yards. The value of this
work on regular and collateral contracts is $14,456,-
600, or 7620 per cent of the entire work done upon a
basis of existing contracts. The percentage of work
done on January 1, 1895, was 4438, so the percentage
of work done in the first eleven months of 1895 amounts
to 8152, or within 1256 per cent of the total work done
in 1892, 1893, and 1894.—Marine Record.

-
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A CHICAGO lawyer of a eynical disposition thus de-
*“One who sells nothing for some-
thing to a man who thinks he is getting something for
nothing.”
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PEASE'S TUBULAR CONSTRUCTION,

Pease’s tubular eonstruction is founded on one of
those exceedingly simple ideas which appear self-evi-
dent as soon as they are seen, and yet are quite novel.
The conception on which it is based is that three in-
complete tubes, that is, tubes formed by bending strips
into a circle, but not welding or otherwise connecting
the opposing edges, can be interlocked with one
another, so as to make a fairly firm structure. The

Fig.7

Fig. 12.

PEASE’S TUBULAR CONSTRUCTION.

number of tubes that can be connected in this way is
not, however, limited to three. That is the minimum
number, and there is no maximum. If,in addition
to the stiffness obtained by the interlocking of the
tubes, their interiors be filled with concrete, there is
produced a structure of very great rigidity, in which
the metal tubes supply the tensile strength which the
concrete lacks. It is well known that concrete will
take such a firm hold of iron asto fully utilize the
strength of the latter.

From time to time we have given reports of the
strengthening of concrete slabs by iron bars and wires
with most satisfactory results, but in no case have the
conditions been so favorable for perfect adhesion as in
the construction before nus. There are, however, a
great many cases in which simple interlocked tubes
give ample strength withiout any kind of filling. For
instance, in Fig. 1 is shown a form of construction well
adapted to form walls and roofs of temporary buildings,
in substitution of corrugated iron. The tubes are of
24 Birmingham wire gage, and 2 inches, 4 inches, 6
inches, or any other diameter. Of course, a wall or
roof built in this way is heavier than one of corrugated
iron, but it offers considerable advantages, both in hot
and cold climates, fromn its non-conducting qualities.
Each tube forms an air cell, while the points of contact
between the inner and outer rows of tubes are so small
that they do not offer much opportunity for the direct
transmission of heat from one to the other. Further;
the tubes may readily be filled with moss litter, chaff,
sawdust, or other non-conduecting material, and thus
there will be produced, at small cost, a building that
it will be possible to live in with a fair amount of com-
fort in tropical climates. The same type of construec-
tion is adapted both for roof and walls; the former is
perfectly watertight, even if laid flat, and all the rain
must find its way into the lower row of tubes and run
out at their ends.

It is not necessary that the tubes should be all of the

same size, and in some cases there may be a saving of
material by adopting two different diameters, as shown
in Fig. 2. This is marked as a section of bridge floor-
ing, but it also does excellently well for walls or par-
titions which have to be plastered inside. If the larger
tube be almost filled with straw, the quantity of plas-
ter required is reduced, while at the same time a good
key is provided. Whatever design of wall be adopted,
it has the advantage of perfect portability. As there
are neither bolts nor rivets
used, a building may be put
up and down a score of times
without damage to the mate-
rials.

Figs. 2 and 12 show a floor-
ing without rivets. It will be
seen that it is made of two
different sizes of tubes, and
that it is further stiffened by
wooden keys. The bar with
the holes in it is threaded on
at an angle to secure further
rigidity. A floor of this de-
seription is shown under test
in Fig. 8. Over the metal
there was applied concrete,
making the depth 5 inches
over all. The span was 6 feet
and the width 1 foot 6 inches
A load of 8 tons 10 cwt. was
applied as shown, giving 19
cwt. per square foot of floor,
while the weight of metal was
22 pounds per square yard, or
2'45 pounds per square foot,
equal toaplate {5 inch thick.
The floor broke down under
the load, the iron tearing
clean in two. Thedeflections
were as follows : 75 inch with
315 tons; {5 inch with 614

Fig 4.

<o

tons; and 14 inch before
breaking. In another test

made by Messrs. David Kirk-
aldy & Son, four tubes 3
inches in diameter were join-
ed by three tubes 2 inches in
diameter, and were covered
with cement to a total thick-
ness of 535 inches. Aload was
applied at the center over a
span of 6 feet, and the ulti-
mate stress was 5,387 pounds.
A beam, made of three 4 inch
tubes, united by two others
of the sawe size, and all filled
with concrete, carried, on a 6
foot span, 6,042 pounds ap-
plied at the center before the
iron parted from the cement ;
it failed entirely at 7,822
pounds. In every case the
iron was 24 Birmingham wire
gage. Figs. 4 to 9show seve-
ral kinds of columns built up from tubes according
to the methods of Pease’s construction. Fig. 4 shows
a column composed of four 2 inch tubesand four1inch
tubes. Filled with concrete, it weighs 16 pounds per
foot, and a length of 9514 inches failed under a load of
22,048 pounds. ‘
Fig. 5 comprises eight 1 inch tubes and eight 3{ inch
tubes, and weighs 11 pounds to the foot. Its load was
18,080 pounds. Fig. 6 has three 2
inch tubes and the saine number of
34 inch tubes.
pounds per foot, and its crushing o=
load, on a length of 95'5 inches,
17,882 pounds. Fig. 7 has eight
outer tubes 1 inch in diameter and
eight inner of 3{ inch diameter. It I
carried a crushing load of 15,864 I
pounds on a length of 958 inches,
and failed, as did all the others, by
buckling. Fig. 8 ig built of 1 inch .
and of 14 inch tubes, and weighs,
filled, 46 pounds per foot. Its load,
on a length of 728 inches, was
11,268 pounds. Fig. 9 is practically
the same as Fig. 8. On a length of
46 inches it carried 7,517 pounds.
Figs. 10and 11 are more ambitious
structures. The former is a sug-
gestion for a bridge pier, combining
the advantages of castiron on the
outer surface with a steel and con-
crete core. The latter shows a col-
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small, while the forms in which it is used give it the
maximum of strength. Already a boiler chimney has
been erected in the form of a reeded column (Fig. 6),
with a non-conducting lining, and other uses are being
tried almost daily.

We are indebted to London Engineering for the par-
ticulars and the engraving.
STOCKER'S CHALK HOLDER.

The simple device shown herewith, for conveniently
holding a piece of chalk for writing or drawing, has
been patented by Albert A.
Stocker, of Dizon, Ill. It
consists of an open-ended
tube, slotted from end to end,
a tubular cap fitting over
either end of the tube, and
there being in the tube a
friction slide on which is a
pin projecting through the
slot. A clamping band of
spring metal, as shown also
in the small figure, serves to
draw the tube or casing into
sufficiently firm contact with
the chalk.

A
<>

Locomotive Performances,
The Railroad Gazette re-
cently -gave details of a re-
cent trial of compound and
simple engines on the Chica-
go, Milwaukee and St. Paul
Railroad. A Baldwin com-
pound stood first. Two compounds beat the simple
engines singly and collectively, and the choice of them
is only a question of mechanical preference, consider-
ing the point of simplicity and durability. The sim-
ple engines figure out an average mileage of 28,170
miles per yvear, and the demonstrated saving of 166
per cent would mean about 245 tons of coal saved in
a year. At the price of $2 per ton for coal, the saving
would amount to $490 for each engine per year.
—_— et ————
A GAS GENERATOR AND BURNER.

A device adapted to be placed in the firebox of a
stove ordinarily burning wood or coal, and be con-
nected with an oil supply, for generating and burning
gas as fuel instead of wood or coal, is shown in the ac-
companying illustration, and has been patented by
Charles R. Clark, of No. 435 State Street, Chicago, Ill.
The box or casing is cut away at the rear, that the
flame and heat may more readily reach and heat the
stove, and the necessary air is admitted through bot-
tom openings. Integral with the ends of the base
plate are standards, on which are secured the lugs of
a frame, adapted to carry the generating coils and
mixing cones. The generating tube, entering at one
side near the top, passes entirely around the interior of
the box, and then forms a lower coil around one cone,
passing thence to a central T at the bottowm, provided
with gas-emitting nozzles, the burning gas from which
is thus directed upwardly into the region of the gene-
rating pipe. The frame also supports, immediately
above each burner, a mixing cone, adapted to confine
the gas and mix therewith the amount of air neces-
sary for its most efficient combustion. Extended up-
ward from the standards at each end are arms form-
ing bearings for the trunnions of a deflector plate
whose bottom has a central rib, the surfaces at the
sides of which are curved in the arc of a circle, it be-

ing intended, by the swinging of this plate, to direct

Its weight is 119 e
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CLARK’S GAS GENERATOR AND BURNER.
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umn in which, in addition to steel tubes, double chan- { the flame against the oven side, as desired. Itis the
nels are employed to give greater strength and|purpose of the lower coil, around one cone, to super-

rigidity.

heat the gas before it reaches the burner nozzles, and

As regards the simpler forms of this sheet metal tubu- | thus obtain better results from its combustion.

lar construction, it must be conceded that they furnish
a new material for which many uses may readily be

MR. A. S. WALBRIDGE, of Mystic, Canada, has been

found. The weight of metal employed is exceedingly |a subscriber to the SCIENTIFIC AMERICAN for 49 years.
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A& LEATHER RIVETING MACHINE,

The machine shown in the accompanying illustra-
tion has plungers or rods to puncture the material, in-
sert the rivet and washer and upset or head the end
of the rivet shank. 1t has been patented by Christian
A. Skeie, St. Hilaire, Minn. The small figure is a cen-
tral sectional view. The presser plunger, which moves
vertically in the arm of the machine, is tubular, and
moving vertically in it is a washer-holding plunger,

gt

SKEIE'S RIVETING MACHINE.

also tubular, to receive an inner riveting plunger. A
spring plate attached to the upper side cf the arm has
a forked outer end surrounding the upper end of the
riveting plunger and bearing upon the washer-holding
plunger, the spring forcing the plunger down on a
washer. Pivoted to the outer end of the arm is a hand
lever for forcing the riveting plunger downward, and
pivoted also at the same point is a bifurcate lever
adapted to be rocked in one direction by the hand
lever. Communicating with a side opening in the
lower portion of the plunger is a curved washer chute,
the washer being held in place in the chute by a spring
finger, which yields sufficiently to allow the washer to
be forced forward by a pusher connected to a pivoted
lever whose other end has a pivoted link connec-
tion with the bifurcate lever, so that the washer
may be fed by the operation of the hand lever
which forces down the riveting plunger. Mov-
ing in line with the plunger, in a tubular portion
of the base, is an anvil whose lower end has a link
connection with a pivoted rock arm, the lower end of
which is econnected by a link with a driving power or
foot treadle, A puncturing tool or awl is movable

Fig. 1.—HERON’S TUBULAR BOILER.

vertically in the anvil and the lower end of the tool
is attached to a yoke plate in such manner that, by
the interposition of a coiled spring, the puncturing
tool may be moved upward to puncture the leather
without moving the anvil upward. Connected to a
yoke whose arms extend through holes in the hollow
base is an upwardly extending rivet pusher finger,

finger being moved to push a rivet into position by a
depending angle lever handle.

To place the work in position for riveting, the
plunger is raised by a forwardly extending, curved,
yoke-like handle, the plunger being then allowed to
return to bear upon the yoke. The bifurcate lever is
then rocked to push the washer down upon the work,
and the treadle is operated to punch the hole, the
rivet being forced into position by the angle lever
handle ; the anvil is then pushed upward to force the
shank of the rivet through the perforation, and the
hand lever is moved to force the riveting plunger
down upon and upset the end of the rivet.

REMARKABLE POTATO GROWING.

Mr. C. E. Ford, of Rusk, Texas, who writes that he
has been taking and has kept files of the SCIENTIFIC
AMERICAN for thirty years, sends us a photograph,
from which the accompanying picture was made, and
gives us particulars of the remarkable success he has
achieved in raising potatoes. The potatoes he prefers
for forcing are of the Early Rose variety, the vines or
stalks growing 6 to 8 feet, and but seldom blooming or
having balls. The Triumph is said to make a erop
quicker than the Early Rose and to stand the dry
weather better. Mr. Ford believes in ‘intensive”
culture, or the higher fertilizing and increased labor
on a small piece of land, rather than little labor and
fertilizing on a large tract. He sprouts his potatoes to
the size of English peas or marbles before
planting and then raises a crop in from four
to six weeks, all of large size, without a peck
of small potatoes to an acre. He writes :

“There were forty seed the size of peas
planted to every double hill. I plant my
potatoes in the water furrow and leave a
balk 4 to 6 inches wide, and when the potato
seed is dropped on the balk a part of the
seed fall on each side of the narrow balk. 1
cover with two furrows of turning plow. I
make my rows 3 feet apart; the hills 18
inches apart in row, which makes 140 hills
across an acre and 70 rows to the acre makes
9,800 double hills of potatoes to the acre, or
19,600 single hills. As you will see, a hill of
40 seed potatoes goes across the balk,
making the hill cover some 18 inches, or half
the ground. I never plant less than 20 and
have planted 60, and the 60 will every one
make as fine potatoes if we have plenty of
rain. I also give my potatoes fertilizing
with liquid manure every rain. It takes from 60 to
75 potatoes to make a bushel, never more than 75. I
have kept the same seed for 26 years and have pota-
toes both sweet and Irish the whole year round.

“ By sprouting your potatoes you have eaiing pota-
toes in less than one-half the time it takes under the
old style of planting. Ittakesfrom four to six weeks
to sprout the seed potato to the size of peas; the
sproutroom I keep warm by a small charcoal fire in a
bake oven. One barrel of charcoal will be plenty for
the whole time. I putmy potatoes into old barrels or
small boxes, so as to get them warm easier than in a
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movable in a slot in the bottom of a rivet tray, the

big heap or bunk. The smaller the boxes, the easier

Fig. 2. —EOLIPYLE CHIMNEY.

and quicker they will sprout. When the potatoes get
large enough, I knock off the hoops, take down the
staves, and there are thousands upon thousands of
small potatoes from the size of a bird’s eye to that of
peas and a few the size of marbles; the whole mass is
held together with small roots. I take a hand barrow
(not a wheel barrow) and carry the seed down the row,
and the third person breaks off as many as you wish—

© 1896 SCIENTIFIC AMERICAN, INC.

not less than twenty to forty—and let them fall on the
balk in the water furrow and give two plowings. My
sprout house has double walls and is filled in between
with sawdust, also overhead, and has double doors.”

——— O

STEAM AND SOLAR HEAT,

La Nature recently published a description of a ves-
sel found at Pompeii with an internal fire box pro-
vided with tubes. The discovery of this apparatus or
of another analogous to it da’.us back twenty years,
for the Revue des Deux Mondes mentions it in its
number of September 1, 1866.

Seneca, in his Natural Questions (vol. iii, p. 24)
speaks of the Draco, a sort of boiler formed of a large
spiral tube placed against the interior walls of the
cylinder forming the furnace.

Heron, of Alexander, is still more explicit, and, in
his Pneumatics, describes the véry arrangement of the
Pompeiian apparatus under the name of Miliarion, a
Greekized Latin term applied to the heat generator
in general on account of its resemblance to a mile-
stone.

I was the first to give a French translation of this
description in a volume now out of print. I give a
summary of it heve with the aid of a figure that has
been skillfully restored by our draughtsman from the
simple line drawing of Heron,and which shows, be-
sides, the arrangement indicated by the Alexandrine
engineer for producing one of those effects of amusing

EARLY ROSE POTATOES—3000 BUSHELS TO THE ACRE.

physics of which the ancients were so fond. Fig. 1
shows in the center the furnace in the form of a verti-
cal eylinder. All around there was a boiler, likewise
cylindrical, filled with water. A certain number of
tubes, such as K, M and N, put its different parts in
communication in passing through the furnace and
thus increasing the heating surface.

The cock, T, served to draw off hot water and the
cup, L, to introduce cold water into the boiler through
a tube running to the bottom of the latter. The ob-
ject of the bent tube was to allow of the escape of the
air when water was poured in and to give exit to the
steam that might be produced. In this way was pre-

Fig. 3—THE SOURCE.

vented the projection of water through the cup, L.
In the figure is seen a closed compartment into which
the water did not enter, and which was designed to
set in motion various figures through the aid of steam
and a several way cock. This cock consisted of two
concentric tubes capable of revolving, one within the
other, with slight friction. The external tube, A, was
fixed to the top of the heat generator, through which
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it passed and descended vertically into the interior.
It was provided with three apertures placed at different
heights and communicating through small tubes with
the figures to be spoken of hereafter. The internal
tube, P, was open at the bottom and thus communi-
cated with the interior of the compartment. It was
closed at the upper part, which debouched above the
generator and which was capable of being maneuvered
with a handle, O. It was provided with three aper-
tures at the same heights as those of the external
tube, but pointing in a differing direction, so that
when, through a rotary motion of the tube, P, one of
its apertures was brought opposite an aperture in the
tube, A, of the same height, the two others did not
correspond. Marks made upon the visible part of the
two tubes showed the positions that it was necessary
to give in order that such correspondencesshould take
place. One of the small tubes terminated in a snake’s
head which was apparently looking into the furnace.
The second ended in a triton holding a trumpet in
the mouth. Finally, the third carried at its extremity
a whistle that debouched in the body of a bird full of
water.

It will now be seen what occurred. The tube, T,
was removed and a little water was poured into the
closed compartment. This water flowed into the tube,
R (which passed into the furnace and was closed on
the side opposite its opening in the closed compart-
ment), and was converted into steam. After the
tube, P, had been replaced, it was possible at will to
cause the steam to pass into the body of the bird,
which would warble, or into that of the triton, which
would sound the trumpet, or into the head of the
serpent, which would blow upon the fire and quicken
the flame. )

It has been asserted that steam was employed by
means of the eolipyle, in the fifteenth century, in the
mines of Joachimsthal (Bohemia) for revolving a
windlass designed to draw up ore from the shafts. It
is certain that in France, even before that epoch, the
idea had been conceived of utilizing steam. The fol-
lowing, in fact, is what Vincent de Beauvois says
apropos of Gerbert :

*“He constructed, according to!salamander.

Prob. xiii) improved Heron’s little apparatus and de-
scribed it under the name of the ‘Continual Foun-
tain.”

It is generally thought that the materiality of the
air was not recognized until the seventeenth century.
This is an error, and the following is the way in which
Philo of Byzantium demonstratesit in his Pneumatics:

“If I take an empty vessel (or supposed empty, in
common opinion), wide in the middle and narrow at
the top, like the amphoras manufactured in Egypt,
and if I immerse it in water having a sufficient depth,
hardly any water will enter it until a portion of the
air makes its exit, and the entrance of the water will
not occur until after the exit of the air. This is the
way in which I demonstrate it. Let us take a vessel
with a narrow neck, as I have indicated, at the bottom
of which has been formed a small aperture that is
closed with wax. Let usafterward invert the vessel in
water of sufficient depth, in taking care to hold it
erect. Then let us immerse it with the hands until it
is completely submerged. If we remove it gently by
degrees, we shall find it dry in the interior, and none
of its parts save the neck will have been wet. Hence
it is clearly shown that the airis a body. If, in fact,
it were not a body, and if the internal cavity were
empty, the water would flow in without anything
occurring to prevent it. In order to show this still
better, let us immerse the said vessel and with the
same precautions, and let us remove the wax that
closes the aperture, and the exit of the air will at once
become perceptible. If the aperture is below the level
of the water, we shall see bubbles in the water, and
the vessel will become filled with water on account of
the exit of the air through the aperture. What neces-
sarily causes the air to make its exit is the movement
and pressure due to the water when the latter enters
the vessel.”’—A. De Rochas, in La Nature.

—————t  ———
Natural History Notes.

An Incombustible Tree.—The Gardeners’ Chronicle
gives some interesting details concerning a tree of Co-
lombia which truly merits the name of vegetable
This tree, the Rhopala odorata, of the

the principles of mechanics, a clock and some hy-iorder Proteace®, presents a remarkable power of re-

draulic organs into which the air, introducing itself
in a surprising mauner, through the force of heated
water, filled the cavities of the instrument, and, escap-

ing through brass tubes, rendered modulated sounds

at their thousand apertures.”

Returning to the eolipyle, we find it recommended
by Philibert Delorme for preventing chimneys from
smoking. ‘ By another invention it would be very
well to take a copper ball or two, 5 or 6 inches or
more in diameter, and, having made a small aperture
above, to fill them with water and then put them in
the chimney at a height of 4 or 5 feet, or thereabout
(according to the fire that one desired to make), in
order that they might become heated in proportion to
the amount of fire reaching them, and, through the
evaporation of the water, cause such a draught that
there would be no great amount of smoke that would
not be driven out through the top.” ‘“And, in
order that you may better know how they should be
applied to chimneys, I give a figure hereafter for the
front of a chimney, as well as for the interior, so that
it may be easy for you to know how they must be
placed and heated, and also how they expel the
smoke” (Fig. 2).

It had occurred also to Heron to utilize the heat of
the sun for raising water, and the apparatus of Porta
was certainly inspired by the following passage bor-
rowed from the Pneumatics of the Alexandrine en-
gineer:

**The apparatus, called the ‘source,” allows the
water to flow as soon as it is struck by the rays of the
sun (Fig. 8). Let A BC D be a base through which
passes a funnel whose tube extends to within a short
distance of the bottom. Let E Z be a globe from the
top of which starts a tube that runs to the bottom of
the base. Let H be a siphon. and let us pour water
into the funnel. When the sun shines upon the globe,
the air that it contains, being heated, will expel the
liquid, and the latter, led by the siphon, H, will flow
through the funnel into the base. But when the
globe is placed in the shade, the air passing through
the sphere, the tube will take up the liquid again and
fill the vacuum that has been produced thervein; and
this will occur every time that the sun enters it.”

It will be remarked that Heron explains the effect
of the condensation of the air in the globe by the exit
of themoleculesrendered sufficiently tenuous, through
the effect of the heat, to traverse the pores of the
glass. He expresses this opinion, moreover, apropos
of cupping glasses. ‘ The fire that is placed therein,”
says he, ‘““destroys the air contained in them, just as
it consumes other bodies (water or earth) and con-
verts them into more tenuous substances.” And, a
little further along: ‘ Water also, when it is con-
sumed by the action of fire, is converted into air,
for the vapor that rises from a heated kettle is noth-
ing more than the molecules of water, rendered wmore
tenuous, that pass into the air.” Salomon de Caus (Les
Raisons des Forces Mouvantes, Paris, 1624, Livre I,

sistance to fire. In the district of Rolima it is custo-
mary every year, during the dry season, to set fire to
the plains in order to destroy all the dry weeds that,
during rains, might interfere with the growth of the
young and tender vegetation. This periodical confla-
gration naturally produces the most disastrous effects
upon the trees, which gradually disappear without
being replaced, since it is difficult for an old tree to
resist, and still more so for a young shoot of one or
two years. A single tree forms an exception, and
that is the one above mentioned—the Rhopala. Small,
distorted, and scraggy, and having a wild and deso-
late appearance, this tree not only does not suffer from
the fire, but derives profit therefrom. It gradually
establishes itself in localities abandoned by other trees
and installs itself therein. We have here a very topical
case of a survival of the fittest. It, alone capable of
resisting fire, witnesses the disappearance of its rivals,
and is seen to gradually encroach upon an always
more extended domain. Its resistance to fire is due to
its bark. The external portion of the latter, more
than half an inch thick and formed of dead cells and
fibers, acts like a protective jacket with respect to the
more central and living parts, and it is this that as-
sures its triumph in its struggle for existence against
fire.

Sense of Sight in Spiders.—Professor and Mrs. Peck-
ham, in continuing their studies of spiders, have pub-
lished in the Transactions of the Wisconsin Academy
of Sciences some extremely interesting observations
upon the sense of sight. Concerning the range of
vision the authors think their experimenfs ‘ prove
conclusively that Attide see their prey (which con-
sists of small insects) when it is motionless, up to a
distance of five inches ; that they see insects in motion
at much greater distances; and that they see each
other distinctly up to at least twelve inches. The ob-
servations on blinded spiders and the numerous in-
stances in which spiders which were close together,
and yet out of sight of each other, showed that they
were unconscious of each other’s presence render any
other explanation of their action unsatisfactory. Sight
guides them, not smell.”

The authors also experimented with the color sense
of spiders, and reached the opinion that ‘‘all the ex-
periments taken together strongly indicate that
spiders have the power of distinguishing colors.”

Wasps and Suicide.—A short time ago, Mr. Henry, a
Frenchman, being curious to see the effect of benzine
upon wasps, put some of it under a glass in which one
of these insects was imprisoned. The wasp immedi-
ately exhibited signs of great annoyance and anger,
darting at a piece of paper which had introduced the
benzine into its cell. By and by it seemed to have
given up the unequal contest in despair, for it lay
down upon its back, and, bending up its abdomen,
planted its sting thrice in its body, and thendied. Mr.

i Henry allowed his scientific interest to overcome his

humanity so far as to repeat the experiment with
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three wasps, only to find that the two others acted in
the same manner. He is, therefore, of the opinion
that wasps, under desperate circumstances, commit
suicide.

An Insect Parasite of Books.—Mr. E. A. Schwarz, in
Insect Life. describes the Nicobium hirtum, an insect
of the family Ptinides, and which, indigenous to
Southern Europe, has recently invaded the United
States. This little insect inhabits old books, and its
range in Europe seems to be quite limited. It has
evidently been brought thence with the large quanti-
ties of old European books that are shipped to this
country for public or private libraries. A large num-
ber of old editions have crossed the ocean in this way,
and, very naturally, the parasites of such volumes
have crossed it likewise. There is mentioned a

‘Louisiana library of eight or nine thousand volumes

of which, in all likelihood, it will be necessary to burn
a portion inorder to save the rest and prevent it from
being invaded by the destructive insect. No efficient
means of destroying it are known. It would seem,
however, that certain fumigations eught to effect the
object. ’

The Oldest Rose Bush Known.—The oldest rose
bush in the world is found at Hildesheim, a small city
of Hanover, where it emerges from the subsoil of the
Church of the Cemetery. Its roots are found in the
subsoil, and the primitive stem has been dead for a
long time, but the new stems have made a passage
through acrevice in the wall and cover almost the en-
tire church with their branches for a width and height
of forty feet. The age of this tree is interesting both to
botanists and gardeners. According to tradition, the
Hildesheim rose bush was planted by Charlemagne in
833, and the church having been burned down in the
eleventh century, the root continued to grow in the
subsoil. Mr. Raener has recently published a book
upon this venerable plant, in which he proves that it
is at least three centuries of age. It is mentioned in a
poem written in 1690, and also in the work of a Jesuit
who died in 1678.

Influence of Low Temperature Upon Fishes.—The
sudden and total freezing of watercourses, as some-
times observed in northern countries, is usually re-
garded as the fatal cause of the death of all theirin-
habitants. Mr. P. Regnard thinks that such a belief
is not borne out by the facts. Having progressively
refrigerated the water of an aquarium, he found that,
toward 0°, a carp seemed to go to sleep, that it no
longer moved its fins, and that its gills moved but
slightly. At —2° the animal seemed to be fast asleep,
but had not frozen. Finally, at —3°, it was in a state
of apparent death, but still perfectly limber. When
the temperature was then slowly raised, the carp
awoke and seemed in nowise to have suffered. This
is a proof that the polar seas, which never descend to
a temperature below three degrees, are perfectly capa-
ble of giving asylum to living animals, which- become
acclimated to such low temperature,

Are Animals Left or Right Handed ?—Mr. David
Starr Jordan communicates an article on this subject
to the November number of the Popular Science
Monthly. Itiswell known that left-handedness has
often been observed in animals. According to Vierordt,
parrots seize objects with the left claw by preference
or exclusively. The lion strikes with the left paw.and
Livingstone tells us that all animals are left handed.
Mr. Jordan was desirous of verifying this statement as
regards the parrot. He observed that this bird makes
a readier use of the left claw for climbing upon the
finger that is offered to it. But it must be observed
that most people being right handed, it is the right
hand that is offered to the animal, and as in most
cases one places himself just opposite the animal, it
results that it is rather the left than the right claw
that he solicits. And what shows this is that, upon
offering the left hand to the animal, the latterin most
cases extends the right claw, which is the nearest
However, Mr. Jordan finds that there is a slight pre-
ference for the useof the left claw, and he explains it
by the fact that the habit of having to do with right-
handed persons has developed a prefereuce for the use
of this claw. Evidently, in order to solve the question,
it would be necessary to observe parrots in a state of
liberty and without fetters, and that had not been
trained by man, and to see what claw they use by pre-
ference for the habitual acts of life—for commencing
to climb, for example, and for seizing their food, the
latter being placed in positions of easy acecess and not
requiring the use of one claw rather than the other by
reason of the position that the animal is obliged to
assume in order to reach it.

—— et B

A CURIOUS ice formation recently attracted a good
deal of attention in the river just below the falls at
Lewiston, Me. There are strong eddies in the water,
and the combined action of wind and currents dur-
ing the hard frost has caused the formation of a great
wheel of ice about two hundred feet in diameter, per-
fectly circular, and rounded smooth on the edge. This
great ice wheel swings slowly and continuously round
and round in the circlingcurrent of water at the foot
of the falls.
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THE NIAGARA FALLS ELECTRIC POWER PLANT,

The operations of the Niagara Falls Power Com-
pany have on several occasions been illustrated and
described in our columns. The original designs have
been in some respects departed from, owing to the
great advance in the scope of electric engineering, and
the plan, as matured, has taken largely the shape of
the production and sale of electric power, but hy-
draulie power is still furnished if desired.

A surface canal has been excavated leading inward
from a point on the Niagara River a few miles above
the falls. Nearly two hundred feet below the surface
of the ground a tunnel has been driven which
from a point almost directly beneath the inner end of
the canal runs beneath the neck of land and opens on
the bank of the Niagara River below the falls, and
near the Clifton Bridge.

A large rectangular wheel pit has been excavated at
the side of the canal, connecting with the tunnel.
Large steel pipes or penstocks lead from the canal
down the wheel pit nearly to its bottom, where the
water is delivered under a head of about 140 feet to
turbines situated almost on the tunnel level. These
turbines generate the mechanical power, and from the
turbines shafts rise through the pit vertically to the
surface. Over the pit the power house has been con-
structed,within which the electric energy is generated.
One of our small cuts shows the power canal.

On the right hand is seen the power house, a mas-
sive stone structure with flag staff in front of it. Cross-
ing the canal is a bridge, designed not only for use by
the staff of the works,but also for carrying the cables,
and on the left side of the canal is seen a second stone
building, to be used for transforming the potential of
the system.

The interior of the bridge, with its cable racks on
each side, is shown in another of the small cuts.
When it is remembered that there are installed in the
present power house several five thousand horse power
polyphase electric cenerators of the most advanced
type of construction, and that for the manipulation of
the currents a most elaborate switching system is re-
quired, that adjuncts for the operation include elabo-
rate lubricating devices, governors, electric elevators,
an electric fifty-ton crane, exciters and transformers,
it is evident that the space at our disposal is inade-
quate to give more than a general idea of the great
installation.

Referring now to the large cut, three of the great
generators are shown in it, which are placed on a line
parallel with the axis of the rectangular wheel pit,
which goes down nearly two hundred feet into the
earth beneath them. In the distance is seen the elec-
tric crane for mounting or dismounting the parts of
the machinery. To the left is seen the elevated switch-
board. Several staircases give access to the floors or
decks over the pit, and two electric elevators are pro-
vided for carrying the workmen up and down the
wheel pit.

The generator presents the peculiarity of having a
stationary armature and a rotating field. The field
surrounds the arwature, the latter being almost hid-
den from sight, and the rotation is effected directly by
the turbine.

The generators, which may be termed a genuine
triumph of electrical engineering, are of the Tesla verti-
cal type, and were built by the Westinghouse Electric
Manufacturing Comipany. For each generator there
is a turbine wheel. The axis of the generator comes
directly in line with the axis of its own turbine, situat-
ed 150 feet belowit. Frowm the turbine rises a steel
shaft, whose upper end passing up through the center
of the generator carries on its top a concave disk-
shaped mass of cast steel. To the disk is secured a
solid weldless ring of nickel steel, in itself a metal-
lurgical triumph, which ring is the base of the field.
The ring, which is 11 feet 714 inches in external dia-
meter, was made from a single ingot of nickel steel, 4
feet 6 inches in diameter at the bottomm and 16 feet 6
inches long. A hole was drilled through its center and
a piece of proper size was cutoff, expanded and forged
and turned into shape.

To the interior of the great field ring, field poles are
secured, each, with their winding, weighing 2,800
pounds. In the center of the ring is the armature,
whose core is built of thin sheets of mild steel all an-
nealed with consequent oxidation, which oxidation is
relied on to break up the electric continuity, so as to
dispose as far as possible of the Foucault currents.
The armature conductors consist of copper bars 43 by
3% inch in section, and insulated from each other
principally by mica. As the armature is stationary,
no collectors are used, the cables coming directly from
the windine. The numerous pole pieces of the field
have their coils supplied with current from a
direct cmrent exciter or generator, andits current is
transmitted to the rotating field by collecting rings,
thus exactly reversing the ordinary role of the parts.

It is calculated that the maximnm speed which
could be imparted to the ring is 400 revolutions
to the minute, which gives a very large factor
of safety (13:48); at double this speed it is calculated
that the ring would burst, but its resistance to the

centrifugal force is to a certain extent increased by the
magnetic pull exerted by its pole pieces upon the arm-
ature core. This magnetic pull would operate to in-
crease the centrifugal strain were the field stationary
and the armaturein rotation.

On the upper part of the dynamos will be seen
little hoods. As the armature rotates, these are
drawn rapidly through the air, the motion creating
an out draught from them, cooling the structure, for
it is calculated that heat equivalent to 100 horse
power may be produced as a waste effect in the op-
eration of the dynamo.

The weight of each generator is 170,000 pounds, the
field representing 79,000 pounds. ~Each generator is of
about 5,000 electric horse power and has a potential of
2,000 to 2,400 volts with 25 cycles or reversals per
second. This isat aspeed of rotation of 250 turns per
minute. To produce this energy 5,150 horse power are
expended on driving the turbines. As a graphic way
of putting the compactness of the machine, i is stated
that the entire dynamo could be placed in a room 15
feet square and 15 feet high. The journals of the shaft
are kept constantly oiled by a never ceasing flow of
oil under a pressure due to its own head. This oil,
after passing through the journals, is filtered and re-
turned thereto. Water also circulates about the bear-
ings to insure coolness, and the temperature of the
liquid is constantly watched in order to ascertain
when any heating occurs. One of the cuts shows
the funnel through which the oil is delivered from
the bearings with a thermoneter in it to show if any
heating is taking place. Finally, the cut illustrating
a section of the steel shaft aliso shows a friction
brake used to stop the turbine. If the governing
gate at the bottom, which is employed to shut off the
water, be closed, a safficient leakage occurs to keep
the machine in rotation, and the brake is relied on to
check the slow rotation due to such leakage.

In the transformer house which is seen to the left of
the canal are to be established step-up transformers for
raising the potential to perhaps 20,000 volts for trans-
mission of energy to Buffalo. At present the plans for
this transmission have yet to be developed. When
electric energy is transmitted to Buffalo, the Niagara
plant will have reached a high level of development.

O
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Removal of Tattoo Marks,

Various methods suggested for removing tattoo
marks have appeared from time to time in these
columns. The following, mentioned by the Paris cor-
respondent of the Lancet-Clinic, seems new: The
principle of the method is to form a dermic destruc-
tion of the tattooed part. Here is how it is done: It is
first necessary to paint over the tattooed marks with
a concentrated solution of tannin; afterward, by
means of fine needles, we make a series of pickings
overthe tattooed design. Over the surface thus picked
we pass a stick of nitrate of silver. At the end of a
few minutes we see detached the black pickings pre-
viously made, and know that the superficial layers of
derma contain a tannate of silver. In order to assure
success this surface must be powdered with taunin two
or three days. The end isvery simple. After anin-
flammatory action, lasting two or three days, the
picked parts turn black, forming a thin crust, very ad-
herent to the deeper skin, but painless. At the end

-

of from fourteen to eighteen days the scab falls off, and |

in its place a superficial red mark is seen, which gradu-
ally fades away until, at the end of a few months, all
signs of coloration disappear. Dr. Baillot also suggests
the use of binoxalate of potassium in place of nitrate
of silver. Of course, antiseptic precautions are all
taken in performing this operation, and the old tattoo
needle is used to remove all tattoo marks.

Spectacular Effect of an Electric Tower.,

A curiouseffect in lighting at the Atlanta Exposition
has provoked some discussion as to its @sthetic pro-
priety. There were very beautiful electric fountains
on the Clara Meer, but the thing that attracted equal
if not greater attention was a towering column afloat
on the bosom of the lake, above which it rose to a
height of thirty feet. The column, which was of grace-
ful proportions, rested on a broad platform, and this
in turn was supported by a lot of unseen oil barrels,
contributed for the purpose by the Standard Oil Com-
pany. All around the white shaft, and up into its
capital, ran spirals-of small incandescent lamps, which
were on different circuits, and could be readily flashed
in and out. Current was led to this tower of light
from the shore by means of about 600 feet of submerg-
ed cable. The result was quite weird, and greatly
puzzled the colored brother, who saw the tower * wink-
ing” at him across the water; while the artist and
architect do not know whether to praise heartily or
condemn roundly a solid tower swaying lightly on the
water, and sending out its bright beams with curious
mirage effect. This odd experiment, says the Evening
Post, was due to Mr. Luther Stieringer, the consulting
electrical engineer of the exposition, who also design-
ed the electric fountains at the World’s Fair, and it is
suggestive of many new applications of electricity to
spectacular marine lighting.
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The Source of Malaria.*

The investigation on the source of malaria has had
the writer’s attention for over two years, and in that
time a large amount of clinical testimony has been col-
lected from all known malarial districts in North
America ; the final report, however, will hardly be
ready for publication for some months, but from the
work already completed certain facts have been ob-
tained which will be embodied in this short notice.

The introduction of artesian wells, first by the rail-
road companies who desired a larger supply of water
than had hitherto been available, and the accidental
use of that water by the people in the immediate
vicinity, soon produced a marked diminution of mala-
rial trouble in those localities. The artesian supplies
were, on the whole, so satisfactory to the railroads
that their introduction became very rapid, and in a
few years most of the South Atlantic lines depended
upon this source of water supply. The evidence that
in the exciusive use of the deep-seated waters there
was entire immunity from malarial trouble was appar-
ently so incontestable that I determined upon a criti-
cal examination of all waters known to produce malaria
and those that in malarial districts were proof against
it ; this examination is not only chemical, but biologi-
cal and pathological.

In the present state of our knowledge we do not ex-
pect to be able to draw a sharp line between waters
that produce malaria and those proof against it by
purely chemical analysis, nor, on the other hand, can
we hope to identify by biological examination the pro-
tozoa producing that trouble; but we may by the
former succeed inisolating certain toxic products pecu-
liar to those waters only, and by the latter a certain
line of testimony that, in conjunction with the chemi-
cal investigation, will yield very valuable results. T.e
work thus far has proved satisfactory beyond expec-
tation, and, from the work already done and the
character and amount of evidence before me, I am
justified in stating that the long current belief that the
source of malaria is in the air is in error.

The gerwm, which is of soil origin, is strictly a pro-
tozoa, and reaches its highest development in low,
moist ground, with a favorable temperature. Sur-
rounded by the proper soil conditions, this protozoa
passes from one stage of life into another with con-
siderable rapidity ; so that in the present state of our
experimental knowledge it is impossible to identify
it, nor is it probable that by culture we shall be able
to produce the accepted Laveran germ outside of the
human system.

As a rule, the potable water from the malarial dis-
tricts is derived from driven wells not over twenty-two
feet deep, in soil with clay or some other impervious
substrata, which water is generally cool and palat-
able, often sparkling clear, but more frequently a lit-
tle turbid. This water is filled with an incalculable
number of these germs in all stages of development,
and if used as a potable water they naturally find
their way into the system through the alimentary
channel. This protozoa passes through so many forms
or stages of life that in some stages it is light enough
to float and be transported by the moist air of low
grounds, but in this state it is comparatively harmless
except under most extraordinary conditions ; it is not
until the service water is used that the real mischief
begins, when, by reason of higher development, it has
become much more virulent than that floating in the
air. A very short period of incubation is sufficient to
develop a severe case of malarial fever in the new-comer
who uses the surface water.

From personal observation I know that the exclu-
sive use of pure, deep-seated water affords entire im-
munity against malaria in sections of country where
no white man dared lived using the surface water.
Nor must it be understood that the exclusive use of
pure water simply fortifies and strengthens the sys-
tem against the attack of the gerin. The water is the
primary cause of infection, which acts as the direct
carrier of the germ into the system through the intesti-
nal tract.

The impression that malaria is caused by purely
atmospheric influences has become so fixed in our
minds that, unless we come in actual contact in the
evidence produced in the use of pure water as against
that heretofore used, the physician will, in all proba-
bility, be very slow to allow himself to be convinced
that the word malaria (mal, bad ; aria, air) is a mis-
nomer, and that malaqua (mal, bad ; aqua, water) is
the word that should be used ‘o convey the pernicious
effects known under the name of walarial fever.

— 0

Discharge of the Torpedo Ray.

Some recent researches on this electric fish have
been made by Dr. D’Arsonval. He covered the dorsal
and ventral areas of a ray with two plates of tin, con-
ductors from which were connected to a 10 volt inean-
descent lamp. On disturbing the ray by pinching its
fins with a dissecting pincers, its discharge was suffieci-
ent to produce a momentary illumination of the 1amp
to a very high intensity.

*Irving H. Bachman, Ph.D., in Medical Bulletin.
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THE BEACH HYDRAULIC SHIELD.

One of the peculiarities in the field of invention is
the fact, that has often been mentioned in these col-
umns, of different minds, perhaps in different parts of
the world, being engaged at the same time in solving
the same problem and arriving simultaneously at the
same solution. One of the most peculiar instances of
this description is to be found in the case of the Beach
shield for tunnel construction. In a recent issue of
London Engineer we find the following paragraph :

patent that the power employed in the operation of
the shield was the jackscrew system. It was also on
this line that Mr. Beach’s first experiments were made,
and when the developments of his ideas as regards the
pneumatic system for mail delivery and passenger
service had reached an acute stage, it was in this di-
rection that his first experimentation took place. He
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BEACH SHIELD USED IN

Peter Barlow and Mr. J. H. Greathead. It is interest-
ing as being the first tunnel in which a shield shoved
forward as one structure was used, and for the con-
struction of which cast iron was adopted. The ex-
ternal diameter of the cast iron rings was 7 feet 134
inches; the tunnel was driven through the London
clay for its whole length, no water had to be dealt
with and no difficulties were encountered.”

We understand from a perusal of Mr. Barlow’s
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THE BROADWAY TUNNEL IN 1869.

first conceived of the idea of the shield and the use of
screw jacks for propulsive power in 1865, but it was
not until 1868 that a model was completed for testing
the practicability of his system asapplied to actual
work.

This experimental device was constructed with
the idea of operating the same for excavating the
small tunnel for pneumatic postal and parcel delivery,
and it was put in operation during the year stated.
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Its operation seemed to be so satisfactory that Mr.
Beach decided to apply for a patent on the device,
which was issued on June 8, 1869. 1t was filed Decein-
ber 29, 1868.

In the meantime the franchise for the construction
of an underground railroad under Broadway had been
granted by the Legislature of the State of New York,
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HYDRAULIC SHIELD NOW IN USE IN THE BLACKWALL TUNNEL, LONDON.

and plans were at once made for the construction of a
nine-foot tunnel under that thoroughfare. The neces-
sity for a larger and more efficient system of conduct-
ing the work resulted in the construction of a new
shield, which wason an advanced and improved sys-
tem. This measured nine feet two inches in diameter.
The use of the antiquated jack screws was abandoned,
hydraulic power being substituted as a means for en-

abling the shield to eat its way into the compact sub-

HYDRAULIC SHIELD USED IN THE ST. CLAIR RIVER TUNNEL.

© 1896 SCIENTIFIC AMERICAN, INC.



JANUARY 235, 1806.]

Scientific dmevican,

'57

soil under Broadway. In construction, the shield
consisted of a wood cylinder made on the principle of
barrel staves clamped endwise between two cast iron
rings, the front one being tapered to a cutting edge,
while the back one was square shaped. Through this
hydraulic rams, arranged equidistant apart around the
circle of the shield, protruded, and when forced out by
the pump fixed on the side of the shield, rested against
the edge of the completed tunnel, an intervening
buffer plate, composed of wood sheathed with iron
plates, being provided to equally distribute the pres-
sure of the rams. These were all connected by pipes
to the pump, and all were pushed backward simulta-
neously. Separate valves attached to each ram en-
abled some to be shut off at pleasure; thus by increas-
ing or decreasing the pressure on one side or the other,
the shield could be diverted in its course to the right or
left or upward or downward, and could be made to
adapt itself to any of the conditions of the work, such
as going around corners or taking a course nearer the
surface of the ground or deeper in the earth, accord-
ing to the exigencies of the case. The shield, in a
word, was under the complete control of a single
operator.

Extending rearward from the rear cast iron ring, and
overlapping the end of the finished turnel, was a thin
metal hood about three-eighths of an inch thick, for a
distance of three feet, in which the new tunnel work
was built after the extended ram had been pushed in-
ward.

The conditions surrounding the work were peculiar,
because debris removed from the tunnel had all to be
carried to the street through the basement and cellar
of the building where the operations were begun. It
was not possible to interrupt traffic in the street
above, and access to the opening was effected through
this cellar to the side street adjacent to Broadway.
This shield was put in operation in 1869, the same year
in which Barlow was engaged in putting his shield in
operation in the work of the Tower subway in Lon-
don. 1t will be seen that the main feature of this ad-
vanced method of tunnel construction was being in-
troduced by different engineers in different continents
at the same time without knowledge of each other’s
work, but the Barlow shield was constructed, it would
appear, more on the principle of the early Beach shield
of 1868, in which jack screws alone were used as a pro-
pulsive power, while the new form of hydraulic shield
was a direct step in advance, and was, we believe, the
first shield of its kind which was put into practical
operation in which the entire shield structure was
moved forward by hydraulic power.

The hydraulic shield has since that time remained
the vital factor in nearly all great tunnel construction.
It is probable that the most conspicuous example of
its use is in the Blackwall tunnel under the Thames,
in London, in which the largest shield ever used is

trates the method of operation and construction of
the Beach shield. The remarkable similarity between
the two is at once apparent, even in features of minute
detail, and shows what little necessity there has been
for change since the earliest days of this form of con-
struction. By comparing the two structures we find
nearly all the main features to be common to both.
The cutting edges are of the same form, and the hy-
draulic jacks are mounted in the same manner, and
the divisional platforms also appear, although their
function was rather to prevent the sand from falling in
mass into the shield than to afford a standing place
for the laborers. In the cut, B is the cutting wrought
iron rim; A is the wooden framework; D are the hy-

LABORATORY STILL FOR TAR.

draulic jacks; C are the retaining shelves, and F re-
presents the pump connection.

In the larger view we represent the shield used in the
St. Clair tuunel. It will be seen from an examination
of this view that the shield as used there, as well as in
the Blackwall tunnel, had a closed head or drum.
The necessity for closing the head became evident in
carrying on the work under the bed of rivers, and bas
always, we believe, been adopted under such circum-
stances. Of course in Mr. Beach’s shield under Broad-
way, no such conditions existing, and no sudden flood
of water being expected, the head of the shield was
left quite open.

In this cut there also appears another feature not to
be found in the early shield—namely, the movable
arm for manipulating and putting the sectional plates
in position. This is quite an independent construc-
tion, and although it is an exceedingly useful adjunect
to the efficacy of the work, it can hardly be consid-
ered as a component part of the shield proper, as its
function is merely auxiliary to the main work to be
done by the shield.

To those who may not be familiar with the circum-

LABORATORY STILL FOR TAR.

Chemists who have had occasion to distill tar for
one purpose or another in organic laboratories with
ordinary equipment no doubt have frequently been
perplexed as to how to secure a comparatively cheap
yet efficient still. Glass retorts will not do as a rule,
says the Pharmaceutical Review, to which we are in-
debted for engraving and particulars, on account of
the water contained in the tar and the bumping caused
thereby. Good copper retorts of satisfactory size arc
expensive and ofttimes not readily obtainable. A stil}
of wrought iron pipe, however, can be readily made
even in small cities. Such a still has given satisfaction
during the past year in the distillation of pine tar, and
for the sake of others may deserve description. Stu-
dents, while working with charges of from 10to 20 K°
of tar, have not met with a single accident.

This particular still was made of a piece of 8 in.
wrought iron pipe, 40 in. long, threaded for an inch at
each end. Both endsare fitted with cast iron flanges,
14 in. in diameter and 34 in. thick. Heads of same
diameter and thickness are bolted to the flanges by 34
in. X 21in. bolts. Two 1 inch pipes lead out of the top
of the still. Oue is used as exit tube for the distillate,
the other as a safety tube. The still rests upon two
cast iron legs, its center being 12 inches above the floor.
It is heated by a low gas furnace. Large bottles sur-
rounded by cold water are used as condensers.

_— et er—

THE DAIMLER SIDE WHEEL LAUNCH PRISCILLA.

In the present issue we illustrate arecent production
of the Long Island City factory of the Daimler Motor
Company. The side-wheeler Priscilla is a little ves-
sel designed for pleasure navigation, and which will
doubtless attract much attention in Florida, whither
she is destined to go.

The Priscilla is 30 ft. long and 8 ft. wide, draw-
ing 13 in. of water. Her paddle wheels are 5 ft. in dia-
meter and make 45 revolutions per minute, giving a
speed of 8 to 9 miles per hour. The engine which
drives her makes 540 revolutions per minute, so that
the shaft is geared down from it in a ratio of 12:1. It
weighs 840 lb. and occupies a central position in the
hull.

The Daimler launches have the naphtha tank in the
extreme bow, and the pipe for conveying naphtha to
the engine runs along the outside of the boat, being
partially sunk into the woodwork near the rail. Thence
it is carried inward to the engine. Thus a fracture
of the pipe, if a collision or similar aceident should oc-
cur, simply results in letting any naphtha that may
escape run off upon the water.

The vessel is of a novel and interesting type. For
river work the absence of screws is particularly to be
appreciated, on account of their liability to entangle-
ment with floating or subaqueous vegetation—a trou-
ble from which paddle wheels are almost exempt. So

THE DAIMLER SIDE WHEEL LAUNCH PRISCILLA.

samployed, the externa! diameter of the tunnel being
27 feet, as against 21 feet, the diameter of the St. Clair
tunnel. Itisa work of the first magnitude and import-
ance and is now approaching completion. It is under
thedirection of Chief Engineer Mr. A. R. Binnie. We
have reproduced an engraving from the London Engi-
neer which represents a longitudinal section through
the shield, showing how the work is now being con-
ducted. We also reproduce a cut taken from the
SCIENTIFIC AMERICAN of March 5, 1870, which illus-

stances surrounding the work under Broadway, it may
be of interest to state that it was in pursuance of a
well-formed plan to supply the residents of New York
with an underground railway, to be operated by
forced draught on the pneumatic system. The tunnel
was constructed by Mr. Beach alone, at great expense,
a distance of more than a city block, but the work
finally had to be abandoned owing to the apathy of
the general public. The tunnel, however, is still
there, and is often visited by the curious.
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small a side-wheeler is in itself a novelty. The motor
used in connection with these boats has already been
described in these columns and was fully illustrated and
shown in SUPPLEMENT, No. 1024.
—etr————

AT the great salt deposits of New Iberia, La., the
company described to ascertain the depth of the mass
of rock salt, and sank a boring for the purpose. Tho
drill penetrated through 600 feet of solid salt, the cores
furnishing the evidence.
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Sorrespondence.

The Bottle That Cannot be Refilled.
To the Editor of the SCIENTIFIC AMERICAN :

Allow me to make some remarks in answer to your
article ** The Bottle that Cannot be Refilled,” in the
SCIENTIFIC AMERICAN of November 30, 1895,

First : If peoplecan ‘“imitate both bottles and trade-
marks of standard makers without detection,” then
there is no necessity of trying to prevent the refilling
of the bottles.

Second : The object (in my opinion) of the fraudu-
lent refillers is not so much for the bottle as for ob-
taining the label intact.

Millions of bottles are purchased annually from res-
taurants, ete., the principal object being to get the
labels in good order, so that the bottles can be refilled.

Third : As a protection for bottles—to prevent the
refilling of them by fraudulent refillers—the labels
should be made on the Bank of England’s bank note
system, including a label destroyer.

' ALEX. S. LA FONTAINE.

Cerro Colorado (Amba) Curacoa.

The Integral Parts of a Locomotive.

A writer in the Chicago Record describes the parts
of a locomotive and their functions and the feeling an
engineer has for the one he drives.

Down grade, a clear track, an easy siding seven miles
ahead, No. 2 out of the way, seventy pounds of air,
twenty empties and a. caboose behind, the fireman on
the footboard polishing the hand rail and throwing
rapid transit kisses to the pretty girl on the fence;
a fresh pipefuiof tobacco, a bright, crisp morning,
steam shut off, the locomotive sliding down the slant
with only the noise of rumbling machinery and the
rush of sixty-five tons of metal and breakfast but half
an hour off, are conditions which fill the heart of the
engineer in the cab with a rapturous love of life and
movement. Like an enormous toboggan the freight
train glides down the incline, swaying and creaking,
jolting and jumping on the curves, but not a puff or hiss
from the engine. Then comes the drone of the whis-
tle, the grinding of the brake shoes on the wheels as
the air is put on, three or four impatient yvaps from
the locomotive, a switch is thrown, and the magnifi-|i
cent machine draws ahead slowly and with dignity
onto the siding.

It was an old engineer who said, patting the great
driving wheel : ** Electric motors may take the place
of steam locomotives some day, but they never will
be as handsome.”

He spoke from his heart, for to the engineer and
fireman a locomotive is the greatest, the most mag-
nificent, the finest, the most intelligent, and nearest
approach to a human being in the mechanical world.
The engineer speaks of his engine as ‘‘her.”
courages her, and chides her, and sometimes swears at
her when she is ‘‘cranky.”

He protects her from stiff joints with the finest of
lubricating oil; she is fed with the best of coal, and
bedecked with the brilliantly polished brass and cop-
per fittings. He watches over her with a jealous guar-
dianship, and humors and caresses her constantly.
He is sad when she does not reciprocate his affection,
and lauds her unstintedly when she is good.

This enthusiasm of the engineer is shared to some
extent by every man who stands beside a locomotive.
It is fascinating to the average admirer, because it is
mysterious. The beautiful proportions and massive
construction excite admiration because they appeal to
the eye, but the rods, pipes, valves. link motion, bell
cranks, levers, and other parts of its anatomy are be-
vond the comnmon understanding.

Yet a locomotive is but two stationary engines
mounted on wheels, which also carry the boiler, fire
box, pump, and attendants. If anything, it is more
simple in construction than some of the triple expan-
sion or compound Corliss valve engines which are
bolted to foundations in a machine shop or a great
tactory. There are thousands of stationary engines
eqnipped with reversing gears almost identical with
those used on a locomotive, and the steam valve of a
locomotive is a simple sliding valve.

The locomotive consists, first, of its boiler, which is
solidly attached to the two steam cylinders in front.
The cylinders are bolted firmly to the frame of the
running gear. The back part of the boiler stands be-
tween and over the driving wheels, and over it is the
cab. which protects the engineer and fireman from
the weather. B

The furnace, or fire box. is part of the boiler, in that
it is not a separate and outside furnace, and the sides
of the furnace are formed by the water legs of the
boiler, which come down to below the grate bars. This
gives the rear end of the boiler a shape like a keyhole.

The hump or dome on top of the boiler nearest the
engine cab is the steam dome, and from this dome the
dry steam is taken to the steam cylinders through a
pipe which passes through the boiler and divides into
two pipes under the smokestack. That part of the
boiler which begins - .nder the smokestack and extends

to the pilot or *cowcatcher” is called the *
box,” and in it is a wire netting which catches the sparks
and cinders.

smoke |

The invention of the automatic air brake relieved
the engineer of a great deal of worry and nerve ten-

| sion, for by a slight movement of the handle of the

The ‘‘exhaust ” steam from the cylinders passes up | “engineer’s” valve he can apply the brakes on every car

through an exhaust pipe which does not quite reach
the bottom of the stack inside of the smokebox, so that
the steam, forced out of the exhaust in puffs, makes a
draught which sucks the air through the grate bars in
the bottom of the firebox to perfect combustion.

In the dome end of the steam pipe which conveys
the steam from the dome to the cylinders is a valve,
which is opened and closed by a rod that passes back
to the engine cab. This is the * throttle valve,” and
when the engineer says he has ‘‘thrown her wide
open,” he means that he has pulled back the ‘“start- |
ing bar” so far that the valve in the dome is opened
as far as it will go, and the cylinders are getting all of
the steam that it is possible to give them. The engin-

eer keeps his hand on the lever of the starting bar, or
as it is commonly called, the ‘‘throttle.”
which comes up, almost touching his knee, is the re-
versing lever. It is similar in design, but much more

finished in workmanship and of handsomer propor-!

tions, to the grip lever in a cable car. ;
At its lower end it is held by a steel pin to the frame |

of a train equipped with automatic air brakes.

In a short time the old familiar whistle ‘““down
brakes,” which sends a train crew galloping over the
tops of freight cars to wind up the hand brakes, will
be heard no more, for every railroad in the country is
equipping its freight cars with automatic air brakes,
thus giving the engineer as much control over a hog
train as he has over the ‘fast mails” and “limited
throughs.”

Standing in a vertical position on one side of a
locomotive is the air pump. It compresses air into

\a main reservoir tank, which gencrally is placed

under the front end of the boiler. From this line
a pipe leads to the engineer’s valve in the cab, and

.| from this valve the air is admitted to themainair pipe,
The lever

which extends under the train. The air in this pipe is
kept at a pressure of about seventy pounds to the
square inch.

Before the train leaves the station the auxiliary air
reservoirs under each car are filled with compressed
rair, and this air is passed into the brake cylinders

and moves back and forth. An arched piece of flat | whenever, from any cause whatsoever, the pressure in
steel with notches cut in the upper edge, called the:the main air or train pipe is decreased. The engineer

He en-|

‘‘sector,” is used to hold the reversing lever in any

position desired, for a steel tongue, raised and lowered |

by a lever which extends down the handle of the re-
versing lever, fits into the notches and thus holds the“
reversing lever. The reversing lever moves the | ‘
‘‘reach” far back and forth, and the reach bar is con- |
nected with the link motion.

The link motion is a device by which the engineer
can let steam in at either end of the cyvlinder, and
thus start his engine ahead or reverse it. This is done |
by twoeccentric rods, the ¢ forward Yand ‘‘backward,”
which by suitable mechanism that must be seen to be
understood actuate the sliding valve in the steam
chest.

By throwing the reversing lever forward the valve '
gear is so adjusted that the steam enters the cylinder
so as to move the engine forward ; by throwing the
reversing lever back the opposite effect is secured. ‘

A locomotive moves over the steel rails because of
its ¢ tractive ” force. This traction is increased by in-
creasing the weight over the driving wheels. The
friction between the tires of the drivers and the steel
rails causes the wheels to grip the metal, and as the/
railsareimmovable, the wheels must go forward. i

The steam, by pressure and expansion, forces the
piston in the cylinder to move. The ‘piston rod” is,
connected with the ‘‘crosshead,” which moves back,
and forth between the ‘‘ guide bars.” The connectmg
rod transmits the motion to the drivers, and the driv-
ers, revolving, move the engine.

It is sometimes necessary to increase the friction be-
tween the drivers and rails, and this is done by throw- |
ing dry sand on the rails immediately in front of the
driving wheels. On some locomotives the sand box is
perched on top of the boiler, and a rod from the!

engine cab opens the sand valves, one for each side of i
the engine, and the sand falls down through pipes to
the rails.

Steam cylinders require oil for lubricating purposes,
and this oil is fed to the steam valve through a pipe |
which passes from the cab through the boiler, so that |
the oil is not affected by the cold air. As.  soon asl

sets the brake by letting some air out of the train pipe.
If he is approaching a station he lowers the pressure

,gradually, thus applyving the brakes by degrees, but if

he sees the headlight of another locomotive coming
toward him on the same track, he applies the emer-
gency stop by opening the valve slide, and this sets
the brake so ‘‘quick and hard” that the passengers
are ‘*brought up standing.”

In the engine cab are steam gages and air gages,
gage cocks for ascertaining the level of the water in
the boiler, a water glass for the same purpose, levers
for opening the safety valve, a cord for ringing the
bell, a clock, and generally a number of photographs

. of pretty women, while under the cushions in a box

are tools of all kinds and descriptions, the always
present lunch bozx, and the soap and towels which the
, fireman and engineer use when they wash up after a
run.

An Antarctic Continent,

The Hydrographic Office has received corroborative
reports from mariners which go far to demonstrate the
existence of an antarctic continent of considerable ex-

tent and elevation. The Naval Hydrographer, in con-

i nection with a recent ice chart issue, gives a few of

the most important reports frow a navigator’s point of
view, and says:

**On no other frequented trade route are vessels so
liable to be obstructed by drift ice as in that portion
of the South Atlantic lying to the east of Cape Horn
and the Falkland Islands. As given by the most re-
liable authorities, the mean ice limit for this region
runs northeastward from Cape Horn through latitude
50 degrees south, longitude 52 degrees west, as far as

ilatitude 42 degrees south, longitude 85 degrees west,

the occurrence of ice north of the fortieth parallel
being rare.

“The chart shows the limits, according to the num-
erous reports received by the United States Hydro-
graphic Office, of the enormous ice fields encountered
by mariners in those waters during the exceptionally
severe years of 1892 and 1893. All of these reports

steam ds shut oit from the cylinders they grow cold 'agree in describing the icebergs seen during these
and the steam -condenses to water. This must be‘years as colossal in height and extent, and herded so
drawn off, and the engineer in his cab, by pulling a | closely together that any attempt to force a passage
rod, opens the ‘‘cylinder cocks” and keeps them through the main body of the drift was attended by
open until the sound of the escaping steam tells|grave danger, many vessels being more or less dam-
him that nothing but dry steam is passing through. | aged by collision, and two lost.

It is when the cylinder cocks are open that the “ A remarkable feature of the ice seen during these
flying locomotive sends out jets of steam to the right | years was the different age of neighboring bergs,
and left. many of them presenting the sharp outline, jagged

In the tender of the locomotive, which is entirely | edge, and perpendicular face of recently detached ice,
separate from, although a part of, the locomotive, the f while others showed evidence of having been long
coal and water are stored. The water is kept in the afloat. Earth stains and discolorations upon several
tank which forius the sides and back of the tender, | showed that at some period they had been in contact
and the water. brought from the tank through a feed | with the land.”
pipe, is forced into the boiler through an injector.

The fireman, with a large scoop shovel, feeds the
ravenous maw of the locomotive with coal. A chain is! Gericke, the great German forester, writes that the
hooked to the furnace door, and when the ﬁreman;areatest ages to which trees in Germany are posi-
slides a scoopful of coal over the iron floor plates to tively known to have lived are from 500 to 570 years.
the door he pulls the chain, the door opens, the coal For iastance, the pine in Bohemia and the pine in
is dumped into the firebox, and the door is slammed Norway and Sweden have lived to the latter age.
shut at once, for no fireman likes to let cold air enter Next comes the silver fir, which in the Bohemian
his firebox over the fire. | forests has stood and thrived ror upward of 400 years.

The careful fireman does his work on the principle In Bavaria the larch has reached the age of 275 years.
that slow combustion is the nearest to perfection, be- ‘ Of foliage trees, the oak appears to have survived the
cause it makes less clinkers and saves fuel and labor‘]ongest The best example is the evergreen oak at
incleaning. Hekeeps his fire bright and hasno ‘‘cold” | Aschoffenburg, which reached the age of 410 years.
corners, and keeps his fire eyen so far as thickness of Other oaks in Germany have lived to be from 815 to
burning coal is concerned. J.320 years old. At Aschoffenburg the red beech has

Itis his duty tokeepsteam up and the boiler supplied i lived to the age of 245 years, and at other points to
y Of other trees. the highest
oil up, keep the cab clean, ring the bell. and throw |known are ash 170 years, birch 160 to 200 vears, aspen
coal at tramps who may be stealing a ride on the front 220 years, mountain maple 225 yvears, elm 130 years,
platform of the mail car. and red alder 145 years.—Public Opinion.

O —————
Tree Ages,
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A Carbonic Acid Spring.

‘While boring operations were going on at Sondra,
near Gotha, the diamond drill was suddenly thrown
up on July 27, when a depth of 627 ft. had been reach-
ed, and water and gas rushed up under a tremendous
pressure. For 24 hours nothing could be done. The
eruption of carbonic acid gas then quieted down suf-
ficiently to allow operations to be restarted, but 20 ft.
lower down gas was again struck, and this time the
men had to flee for their lives. The roar was so terri-
ble that the people around become seriously alarmed.
It is estimated that hundreds of thousands of cubic
yards of carbonic dioxide were discharged every hour,
and that the original pressures of the gas amounted
to0 400 1b. or 500 1b. Heavy iron tools were tossed about
like playing balls. Mr. Max Landgraf, the superin-
tending engineer, was telegraphed for. For some
timme, however, nothing could be done but torail in the
place and wait for calmer days. At intervals of an
hour and a half or two hours mineral water was thrown
up 100 ft. This water resembled in its composition
the water of the famous steel spring of Liebenstein, a
favorite health resort of the Thuringian Forest, only
a.few miles from Sondra. This is the third time that
powerful sources of carbonic acid have been met with
in Germany in recent days. The acid spring near
Miinden, in Hanover, has been active for some time;
the one at Salzungen was struck last March. During
October the Sondra spring was successfully tapped,
not without difficu'ty. The apparatus consists of a
system of pipes screwed into one another, cocks for
the water and the gas, and a manometer. It was
supplied by Messrs. Biegleb, Hansen & Cowmpany,
of Gotha, and took two days to fix; several times the
whole apparatus was blown out again. The gas con-
sists of very pure carbonic acid, 98 per cent, with 2 per
‘cent of nitrogen. It rushes out at a temperature of
about 40° Fah., and is now being secured—at least a
small portion of it. The water, which contains sul-
phur besides the free carbonic acid, is as much appre-
ciated as the Liebenstein spring. The first primitive
attempts to secure the mineral water in ordinary bot-
tles failed, the bottles being
burst. The boring was un-

THE LEAMY REVOLVING TRAPEZE,

The application of mechanics to scenic and gym-
nastic displays has an interesting exponent in the re-
volving trapeze, an exhibition which, afler attracting
much attention in England, has come back to the
United States, and is now being shown in the native
country of its inventor. It forms one of the princi-
pal attractions of the Olympia Music Hall in this
city. In the smaller cut we illustrate the mechanism

|
———
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DIAGRAM OF THE REVOLVING TRAPEZE.

of the apparatus, while the performance executed
upon the apparatus is shown in the larger cut. From
the ceiling of the great auditorium is suspended a ver-
tical three sided rectangular frame open at the bottowm.
In its lower extremity is journaled at the center a four
sided rectangular frame, from whose extremities two
trapezes hang. To the upper side of the vertical frame
is secured a bicycle, which by gearing shown in the

dertaken by a Cologne com-
pany with the hope of finding
potassium salts. This idea
has not been given up, but
for the present the carbonic
acid claims attention, and the
search for potassium salts
will be continued in another
place. The simultaneous out-
break of both would be unde-
sirable.—Engineering.
et ————
Spots on Prints,

Referring to spots appear-
ing on photographic¢ prints,
the British Journal of Pho-
tography says: ‘‘They are
produced from a cause but
little suspected by many,
namely, from dust of a per-
nidous nature settling on the
prints while they are in a
moist state. The dust from
coke stoves seems, fromn some
experiments we made some
years ago, to be of a highly
injurious nature; and there
is generally plenty of that
about, where coke is burnt,
when the stoves are disturbed
and the atmosphere is dry.
Sometimes these spots make
their appearance before the
prints are mounted, but,
more generally, not till some
time afterward. As a rule,
there is no visible nucleus, as
that, of course. comes away
when the paper is dry, but
not before the mischief has
been done, although it may
be at once manifest. Parti-
cles of coke dust are not the
onlyonesthat will cause these
spots, for several of the
things ased in the dark room
will do the same—bichloride
of mercury, for example. A
little of its solution spilt on
the floor, and allowed to dry,
becomes dust when the room
is next swept out. If moist
prints were always carefully protected from dust and
floating particles, we should hear far less of mysteri-
ous spots on prints.”

O
>+—&

SPAIN produces annually 80,000,000 gallons of olive
oil, Italy 85,000,000 gallons, and France about 30,£09,00"
gallons,

THE LEAMY REVOLVING TRAPEZE AT THE OLYMPIA MUSIC HALL.

small cut connects with the axle of the lower frame,
so that when the cranks of the bicycle are worked
the lower frame is turned round and round. It can be
brought into accurate balance by means of shot. The
whole apparatus, including the bicycle, is studded with
incandescent electric lamps, and the performer who
rides the bicycle wears a helmet carrying electric
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lights. The very striking performance is explained in
great measure by the cut.

One of the performers sits on the bicycle and, turn-
ing the cranks, as if riding, keeps the lower frame in
rotation, while two performers perform different evolu-
tions on the trapezes thus carried around through the
air. A switch board is placed at the head of the
bicyele, and by manipulating switches the vari-colored
electric lights are turned on and off so as to produce
any desired effect. Independent of the high werit of
the performance simply as gymnastics, the mechani-
cal points are of value; for ease and safety of manipu-
lation and security from any failure is an absolute
essential. No one has anything to do with its opera-
tion except the three performers, so that it is con-
stantly under their control. Where any attempt is
made to operate such mechanism from behind the
scenes, there is always a great liability of trouble or
partial failure, but here the performer on the bicycle
does all the work of actuating the mechanical portion
and has every part under constant supervision and
control, while the illuminated bicycle, located as it
is at great height from the floor, is an added attraction.
It is not too much to say that this exhibit is one of the
star pieces of the entire performance. The length of
the trapeze ropes, it will be observed, is so adjusted as
to allow the performer to pass through the frame with-
out touching it, and the absence of a center bar in the
frame is necessary to the same end.

D

PG

An Earthquake in Persia,

On November 17, 1893, a most destructive earth-
quake occurred at Kuchan, Persia. The city was
practically destroyed, and the loss of life was enor-
mous, it being reported that twelve thousand persons
perished.

A cable dispatch from Teheran, Persia, dated Janu-
ary 9, states that two severe earthquakes, causing the
loss of 1,100 lives, have occurred in the Khalkhal dis-
trict.

The first shock, which was experienced on January
2, was very severe. It completely destroyed the vil-
lage of Zanzabad and partly
destroyed other villages.
Three hundred persons per-
ished in the several villages.

On the following Sunday
there was another and se-
vere shock which destroyed
the small town of Goi and
did great damage in many
of the villages in the district
affected. Eight hundred per-
sons were Kkilled in Goi alone.
Large numbers of cattle and
sheep perished.

The London Times of Janu-
ary 10 published a dispatch
from Teheran saying it is re-
ported in that eity that se-
vere earthquakes were felt
on January 8 at Meshed and
Kelat.

No damage was done at
the former place. What, if
any, damage was done at
Kelat is not known at
present.

The Swiss National
Exhibition,

The Swiss National Expo-
sition will be Leld at Geneva,
beginning May 1 and ending
October 15, 1896. The Swiss
Confederation has made lib-
eral appropriations and the
different cities and cantons
have contributed largely to
a popular subscription. The
exhibition grounds are on
both banks of the river Arve,
and the directors of the en-
terprise have erected some
fine buildings, which are now
rapidly approaching comple-
tion, and great attention has
beenpaid to landscape gar-
deuing. There are many
unique features in the me-
chanical and the electrical
departments. The electric
exhibit will be one of the
most important collections of
electrical appliances ever
seen in Europe. Twelve
thousand horse power will be derived from the River
Rhone and will be transmitted to the exhibition grounds
from a long distance. An interesting feature of the
exposition will be the electric carriages which will con-
vey the visitors to the part of the grounds which they
wish to visit. The exposition promises to represent all
that is best in industry and science in Switzerland,
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RECENTLY PATENTED INVENTIONS.
Engineering.

ROTARY ENGINE. —Oscar E. Morse,
Dillon, Montana. A piston carrier in which are trans-
versely reciprocating pistons is mounted in the steam cyl-
inder of this engine, the reciprocation of the pistons be-
ing caused by fixed eccentrics and eccentric plates during
the rotary motion of the carrier. The pistons are ro-
tated equally well in either direction, the steam acting on
them at all times at a certain distance from their axes,
producing a steady and even motion, and an automatic
governor admits more or less steam as the speed in-
creases or decreases.

Railway Appliances.

CAR FENDER.—Mariano Sparmo, New
York City. This fender is so constructzd that an object
falling on its bed causes the front end to rise and prevent
the object from rolling off, side and guard rails also co-
operating to this end, and there being at the front of the
dashboard a buffer to prevent injury to persons caught on
the fender. A rock shaft operates a forward pivoted
fender section and spring-controlled slides operate the
rock shaft when a body falls on the bed, latches engaging
the slides. The fender may be applied to any car without
interfering with its brake or motor mechanism, and when
not in use the fender may be slid beneath the car out of
the way.

PraTrrorM DuMPING CAR.—Scott
Webber, Pigeon Cove, Mass. This car is especially de-
signed for dumping heavy material, as stone blocks, a
snitable distance from the side of the track, and the car
hastwo trucks, a drawbar having swivel connection with
each of the trucks. A rocker bed on each of the trucks
is engaged by rockers on the platform, blocks being nor-
mally engaged between the rockersand their beds at each
side, and mechanism being provided for moving the
blocks of each side. On the drawbar are rubbing plates
engaging opposite sides of the rockers and rocker beds
to prevent displacement.

AIR BRAKE DEvVICE.—Earl B. Stoner,
Seaside, Oregon. This is an attachment for angle cocks,
comprising a box or casing inclosing an automatic valve-
like device. It is an automatic check valve attachment
for the train pipe of a Westinghouse air brake system,
permitting the passage of air around the angle or stopcock
of the pipe when closed, so that the engineer is able to
retain control of the system, even if the angle cock be
carelessly or maliciously manipulated, thus preventing air
from being shut off from the car so long as the hose is
duly connected or coupled.

BERTH STEP.—Alfred E. Crow, New
York. This inventor provides a simple device for use in
reaching the upper berths of sleeping cars and vessels,
consisting of a swinging frame, adapted when not in use
to close into arecess of a berth rail, and so be entirely out
of the way. A series of folding steps fold into the rail
with the frame, the steps dropping automatically into
position when the frame is swung open, and the steps
being so connected with the frame that when the latter
is swung up the steps will be automatically folded to en-
ter the recess in the rail.

STATION INDICATOR. — Gustav Tre-
senreuter, Berlin, Germany. This is a device for use on
the cars of street railways to indicate different points or
crossings along the line. The indicator, carrying an end-
less band on which are marked the different stations,
in a suitable casing, is driven by the movement of the
car wheels, and meuns are provided, should the wheels
slip on the track, for conveniently readjusting the me-
chanism. The device is very simple and inexpensive,
and may be ordinarily operated without requiring any at-
tention from the conductor.

MAIL CRANE.—Erastus L. Peirce, To-
peka, Kansas. Upon an upright post at the side of the
track are two pivoted arms, between which the top and
bottom of the mail sack is removably secured, the upper
arm having a straight extension beyond the pivotal point
and the lower arm a cranked extension, and these exten-
sions being coanected by a rod. When the arms are
swung down they take up but little room, and the mail
bag may be conveniently secured to them and the arms
swung up, without requiring a platform for the mail car-
ricr to stand on while adjusting the pouch.

Electrical.

AUTOMATIC ALARM.—George B. Will-
iams, Texarkana, Texas. This is a device, more espe-
cially adapted for employment in connection with dry
pipe sprinkler systems for protection against fire, the
alarm giving warning when the air pressure in the pipes
falls below a certain point. 7T'healarm indicates first the
fall of the air pressure, and afterward gives warning
when the water has entered the pipes of the system. Dif-
ferent forms of contact valve are provided, and different
arrangements of circuit-closing devices, for more or less
complicated systems.

Mining, Etc.

EXTRACTING METALS FROM THEIR
Ores.—Henry G. Williams, Pueblo, Col. This inventor
provides a method of and apparatus for the extraction of
metals by the chlorination or wet process, the ore having
the usual preliminary preparation, such as pulverizing,

roasting, etc. The method consists in simultaneously in- ]

troducing the precipitating agent and an independent
agitating blast of steam into the solution of metal, to se-
cure admixture and agitation by a whirling motion and
the agglomeration of the precipitated patticles of metal,
continuously separating the precipitate by settlement and
filtration.

Mechanical,

COMBINATION TooL —Oscar E. Morse
and Everett H. Brundage, Dillon, Montana. This is a
combined hatchet, hammer. and nail puller. In the head
of the tool is a recess into which the n:il-pulling device
may be withdrawn, and locked in withdrawn position.
Its shank extends up a tubular opening in the handle,
where a dog pivoted in a lateral recess is adapted to en-

l gage a screw in the end of the shank, locking it so it can-
not rattle.

SAw SET.—Fred W. Brown, Wolcott,
N. Y. This device comprises a base to which is pivoted
a movable clamping arm adapted to engage the saw, the
base having an anvil surface with swaging recesses in
front of the end of the clamping arm. The anvil has re-
cesses of different depths, whereby the saw teeth may be
set to a greater or less extent, and the whole device is
very simple and inexpensive.

MACHINE GUARD.—George F. Fisher,
North Tonawanda, N.Y. This invention relates to wood-
working machines, such as hand joiners, variety mould-
ers, shapers, etc., providing therefor a guard to prevent
accidents to the attendants. A hood or guard, made in
sections arranged to telescope horizontally and longitu-
dinally, is held above the cutter and transversely of the
table, to expose more or less of the cutterandof the work
as may be necessary at one time. The hood yields readi-
ly to permit placing the work, and may be swung to one
side to give access for repairs and other purposes.

DRILL SHARPENER.—Ole Larson and
John W. Carlson, Wardner, Idaho. A simple and easily
adjusted and operat d machine by which to sharpen
““Burleigh” or grooved drills is provided by these invent-
ors. The drill holder is movable along a framing and is
held in suitable position by a lever and detent, and there
is an opening in a drill guide for the passage of the drill,
holding pieces being movable toward and from such
opening. A handle lever is connected with an armed
wheel engaging movable sharpening bits to move the lat-
ter as desired.

LEATHER WORKING MACHINE.—Ro-
bert Steyer, Dohna, Germany. For stretching, finishing
and dressing leather, this inventor provides a machine
consisting essentially of a frame adapted to carry and
regularly move the hide or side, in connection with a
revoluble shaft carrying a series of stretching and finish-
ing tools yieldingly engaging the leather to finish and
stretch it.

Box MACHINE.—Otis A. Sanford, New-
castle, Cal. To make wooden boxes rapidly and auto-
matically, this machine comprises a mechanism to sup-
port and move the end boards, and to place and nail one
side board thereon,turning the end boards with the side
board through an angle of ninety degrees, then placing
and nailing in position a bottom board, again turning
the box to bring the unfinished side uppermost, and
finally placing and nailing the second sideboard and dis-
charging the box from the machine, the several mechan-
isms being operated by common power.

MANUFACTURING WIRE BALE TI1ES.—
Albert Henley, Lawrence, Kansas. To form ties of uni-
form length without waste of material, and without un-
due strain or wear on the parts of the machine, thisinven-
tion provides for a traveling head with a revoluble spin-
dle for forming the twist in the end of the wire, a pair of
gripping jaws holding the wire in place during the twist-
ing of the loop by the spindle. The wire to be formed
into ties unwinds from a spool, and passes through a
wire-straightening device of any approved construction
to one of the heads of the machine.

Agricultural,

PorAT0 CUTTER.— Albert J. Wood,
Wilder,Kansas. For cutting potatoes for seeding pur-
poses, or for slicing or cutting vegetables, the potatoes
or other vegetables are fed by a vertical plunger to the
knives, being automatically centered by a cradle or hop-
per, yet being capableof yielding to the plunger,so asnot
to be unnecessarily bruised. The knife frame, with a
series of knives, is removably placed in a supporting
frame, a crossing knife being located below the frame
knives, while the hopper over all the knives has spring-
controlled gate members, fingers entering the spaces be-
tween the frame knives, between which also the plunger
reciprocates within the hopper.

HEEL SWEEP BRACE.—Augustus C.
Ferrell and Thomas J. Hamrick, Carroll, Texas. This
improvement comprises a brace for heel sweeps of strong
and inexpensive construction, by which the wings of the
sweep will be prevented from closing, and that portion of
the sweep through which the heel bolt passes will be ma-
terially strengthened. The bracecomprises three bars of
completely adjustable character, the device being appli-
cable to all kinds and sizes of sweeps.

CREAM SEPARATOR Disks.—William
J. Bush, Battle Creek, Neb. A holder for use in clean-
ing these disks is provided by this improvement, the hold-
er supporting the disks so they may be subjected to the
action of a jet of steam and turned so that every part of
the disks will be effectually cleaned. The disks are tho-
roughly heated to loosen the dirt, which is thrown off by
the centrifugal motion as they are rotated by the steam,
the heated disks drying immediately when the steam is
shut off.

Miscellaneous.

CYCLOMETER.—Fred M. Carroll, Union
City, Pa. This is an instrument to be attachedto any
vehicle for registering the aggregate number of miles
traveled during a specified time, and having also an inde-
pendent registering device to show the distance traveled
each day, the auxiliary register being independent of the
| other, though operated by the same mechanism. In a
suitable casing a series of recording disks are loosely
| mounted. on a spindle, there being a worm and worm
" wheel from which the disk spindle is extended for actu-

ating the disks from the wheel of the vehicle, while a

pointer mounted on the spindle travels over a dial, and
" registering wheels independent of the disks are operated
by the pointer.

TYPEWRITING MACHINE.—Horace G.
Perry, Suisun City, Cal. In this machine are sets of
typebars with single characters and sets with duplex or
multiple characters, adapted to print short words or syl
lables, as ‘““an,” ‘“as,” ‘*is,” etc., there being an escape-

ment device to feed the carriage different distances cor- |
responding to the space occupied by the characters on

the different type bars. The improvement is designed to
"afford a machine of simple and inexpensive character

which shall have certain important advantages over other
machines, and which may be operated with rapidity and
nicety.

EXTENSION JOINT FOR BRICKWORK.—
Seymour G. Smith, Plainfield, N. J. Tlﬁg improvement
is especially applicable in the construction of furnaces,
retorts, chimneys, etc., and all brickwork subjected to
heat. It consists of placing transversely in the wall a
sheet of asbestos or other non-combustible material, the
sheet being interwoven with the brick as the different
courses are laid, so that joints are broken upwardly aund
in depth, the sheets thus forming a zigzag line both ver-
tically and transversely, and their side edges being flush
with the faces of the wall. They are preferably placed
about three feet apart in a wall, thus rendering the wall
sufficiently elastic to compensate for the expansion of
adjacent sections.

HincgE.—Edwin F. Tilley, New York
City. 'This is an improvement in hinges not permanent-
ly connected by the usual pintle, but so constructed that
they may be mounted on each other and yet be easily
separated. The hinge consists of two sections, one
formed with an opening extending through it and hav-
ing closed sides, one side of the opening being beveled,
while the other section has a tongue which fits within
the opening, and has its side adjacent to the beveled
side of the opening also beveled to conform to the
opening side. 'The improvement is especially adapted
to folding couches and beds, tool chests, etc.

PicTURE EXHIBITOR. — George W.
Brown, Colorado Springs, Col. This is an improve-
ment in devices adapted for advertising purposes, and
comprises a revolving and endwise movable drum in a
casing provided with asight aperture, there being means
for rotating the drum and moving it endwise, while the
drum, when it reaches the end of its movement, stops
automatically and returns to its original position. On
the surface of the drum is a spiral strip on which may be
arranged pictures or printed matter.

CONVERTIBLE BED AND FIRE ESCAPE.
—Henry Marcheter, Wallaceburg, Canada. @~ When in
folded condition, this improvement affords a simple, all-
metallic spring bed, forming an elastic bed bottom when
in position on a bedstead, but it may be readily extended
through a window to hang pendent as a ladder. The
improvement comprisesa number of bed sections, each
consisting of two metal strips to the ends of which are
secured U-shaped springs, link bars uniting the ends of
the sections, and the springs being adapted to form
steps when the sections are unfolded.

Mop. — Eugene Stebinger, Portland,
Oregon. This improvement consists of a handled roller
frame carrying a roller, there being pivoted thereon a
second frame carrying a roller, the mop fabric passing
between the rollers, while a mop head carrying the fa-
bric slides on guides held on the frame. The construc-
tion provides for quickly and conveniently wringing the
mop fabric without using the hands directly in such
work, facilitating the use of hot water, lyes, etc., in
cleaning floors, without detriment to the hands.

CurF BurToN.—William G. Sutton,
Winston, N.C. This is a button with a clamping device
adapted to engage the coat sleeve, holding the cuff al-
ways in the same position relative to the sleeve without
exposing part of the clamping device or hiding the head
of the button. There are serrations on the under side of
the head at one side and a spring is extended from the
shank to an engagement with the head.

Foor BrusH.—Peter Morck, Chicago,
Ill. Thisis an improvement in brushes adapted to en-
gage the sole of the shoe, to subject it to a ecraping
and a brushing action. The invention provides for sta-
tionary side brushes and a vertically movable bottom
brush, the latter being made up of sections between
which are stationary scrapers so arranged that when the
brushes are depressed the foot will rest on the scrapers.
Two brush sections are preferably placed side by side,
each adapted to receive one foot.

RATTLE.—George C. Smith, Fishkill-
on-the-Hudson, N. Y. Thisisa toy consisting of a rub-
ber body with elastic rings at its ends, one being a teeth-
ing ring, wkile the other ring embraces a rattle consist-
ing of a casing having inclosed balls and an exterior
groove. The device is very simple and inexpensive.

CHOCOLATE DIPPER.—Cyprien Gous-
set, New York City. This is one of several successive
patents of the same inventor for improvements in dip-
pers, for immersing candies in chocolate solutions, and
provides a cheap and easily applied cover for each
pocket of a dipper to prevent the displacing of the drops
or candies in the dipper during the dipping process, the
cover being of an open structure, to not interfere with
completely coating the articles. The cover offers but
little surface for the accumulation of solidified chocolate,
and readily closes or opens the pockets.

O1L CLOTH, ETC., CUTTER.—James W.
Lewis and Sirus E. Kochendarfer, Hollidaysburg, Pa.
For cutting oil cloth, linoleum, carpets, window shades,
etc., these inventors provide a cutter of which the sup-
port has a straight edge with a rail on its upper surface,
in connection with a U-shaped frame from one member
of which projects a knife, a shoe being pivoted between
the members of the frame and grooved to receive the
rail of the support, while a handle projects from the top
of the frame.

WaaoN BRAKE Rop.—John W. Cook
and Charles Scott, Woodburn, Oregon. This is an im-
provement in brake rods which have one end secured to
the operating lever on the box and the other end to a lever
on the running gear, the rod being quickly lengthened or
shortened by an attachment consisting of two plates or

.| jaws, one with studs and the other with apertures to re-

ceive the studs, there being a sleeve on the shanks of the
plates or jaws to lock them together. By this means the
brake rod can be easily and quickly removed to permit
the removal of the box or body from the running gear.

LUBRICATOR FOR VEHICLE AXLES.—
James C. Whisman and Louis F. Gerding, St. Joseph,
Mo. According to this improvement the axle spindle
has in its top a longitudinal tapering groove, in which
fits a tapering bar with a head, and a nut on the spindle
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has an annular groove into which the head of the bar
projects. The lubricant is applied to the bar before its
insertion in the groove, and the bar presses the lubricant
in contact with the journal or box in the hub of the
wheel, it not being necessary to remove the latter from
the axle.

NECKTIE.—-Pozzo Camillo, New York
City. Accordingto this improvement the ends of the
tie are passed througk channels in a front clamping piece,
covered with material similar to the tie, the dimensions
of the channels and the elasticity of the clamping piece
being designed to hold the clamping piece at any de-
sired place, and the neckband being thus practically ad-
justable to different widths of bows or scarfs.

TROUSERS SUPPORTE R.— Henry
Shrier, New York City. This improvement is more es-
pecially designed for the use of riders of bicycles, horses,
etc., and comprises a trunks supporter yieldingly secured
to the waistband of the trousers, the trunks having
short leg portions with elastic bands and elastic loops
for closing side openings. The supporter is designed to
support the abdomen irrespective of the movement of
the leg portions of the trousers.

AWNING.—James S. Sanders, Duran-
go, Col. A frame of curved bars, according to this im-
provement, is arranged across the window frames to
serve as guides for vertical slide bars secured to the
edges of the sections of the awning, one of which is se-
cured at each side of the window opening. The awning
sections are designed to be evenly opened and closed,
as desired, by means of operating cords secured to the
slide bars.

CRUDE OIiL BURNER. — Thomas J.
Brough, Baltimore, Md. For burning the heavier oils,
this invention provides for a separation of the oil in the
burneritself into a lighter and easily vaporized oil and a
heavier oil to be drawn off and burned through a sepa-
rate nozzle or otherwise utilized. The fire chamber is
composed of a series of coils, a burner at the :ower end
discharging into a central space and there beinga .hamber
for separating the light from the heavy oil in one of the
convolutions of the coils, directly within the influence of
the burner’s heat, a pipe from such chamber leading
away the heavy oil.

FENCE WIRE STRETCHER.— Hugh
Robinson, Exeter, Neb. This device comprises a
toothed bar, one end of which is connected by a chain
to the post, there being fulcrumed on the outer end of
the bar a hand lever on which is a clamping device to
engage and clamp the wire to be stretched, a link con-
nected with the hand lever engaging the teeth of the bar.
The device is very simple, can be readily attached to
the postat the desired height for the wire, and is easily
manipulated by asingle person.

GATE.—Orville M. Blood, Elburn, Ill.
This gate may be opened or cloged from either side by a
person on horseback or in a vehicle. The invention
provides a cheap and strong working mechanism, not lia-
ble to get out of order, there being on the gate a slide
bar engaged by a keeper and also a bracket on the slide
bar, while a brace is pivoted to the bracket and to the
gate. Tilting connecting levers are arranged at right an-
gles to the gate when closed, and an adjustable pull rod
connects the levers and bracket.

Designs,

BuiLping BLOCK. —George H. Bodine,
Zauesville, Ohio. Thisblock is exteriorly of rectangular
form, with plane uniform surfaces on five sides, while in
its sixthsideis a cylindrical pocket with concaved bot-
tom.

Nore.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

——
NEW BOOKS AND PUBLICATIONS,

LETTERING FOR DRAUGHTSMEN, ENGI-
NEERS AND STUDENTS. A practical
system of freehand lettering for work-
ing drawings. By Charles W. Rein-
hardt. New York : D. Van Nostrand
Company. 1895. Pp. 23, Plates 1X.
Price $1.

The lettering of a drawing to many draughtsmen is the
most difficult portion of the work. Successful letterers
work by freehand. The author of this manual designs
it for practical work, and therefore for freehand lettering,
and we feel that it will be acceptable to many as embody-
ing an excellent system of teaching and of learning this
somewhat difficult art.

CHEMICAL TECHNOLOGY; or, Chemistry
in its Application to Arts and Manu-
factures. Edited by Charles Edward
Groves, F.R.S., and William Thorp,
B.Se. Vol II. Lighting. Fats and
Oils. By W. Y. Dent. Stearine In-
dustry. By J. McArthur. Candle
Manufacture. By L. Field and F.
A. Field. The Petroleum Industry
and Lamps. By Boverton Redwood.
Miners’ Safety Lamps. By B. Red-
wood and D. A. Louis. Philadelphia :
P. Blakiston, Son & Company, 1012
Walnut Street. 1895. Pp. xvi, 398.
Price $4.

This second volume of chemical technology, now isgu-
ing from the press of T. Blakiston, Son & Company, is
devoted to lighting, covering fats and oilg, the stearine
industry, candle manufacture, petroleum industry and
lamps, and miners’ safety lamps. All we can say of it
is that it is so thorough in its treatment anC: so complete
that it is quite futile for us to attempt to review it. The
single volume of about 400 pages contains, on the ave-
rage, nearly one cut for each page. Its contents and list
of illustrations alone take nearly ten pages, while an ex-
cellent index closes the work. Itforms the second vol-
ume of the technology, of which the third volume is
nearly ready. The first volume has been devoted to fuel
and its applications. The third one will be devoted to
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gas and electric lighting, illumination and photometry.
In the present volume, Mr. Boverton Redwood’s treatise
on petroleum industry and lamps caannot be too highiy
commended a& being of immediate interest, especially in
this country.

L’OR. Propriétés Physiques et Chim-
iques — Giisements — Extraction—Ap-
E{hcatlons—Dosage. Introduction de

U. Le Vernier. Avec 67 figures
intercalées dans le texte. Propriétés
Physiques et Chimiques Gisements,
Gisements filconiens—Gisements séd-
imentaires Alluvions auriferes. Ex-
traction Applications. Orfévrerie—
Médailles—Monnaies. Dosage. Essai
des minerals—Essai des alliages.
Paris: Librairie J. B. Bailliére et fils.
1896. Pp. 420. Price $1.

This nicely illustrated and well printed monograph
treats of the entire subject of gold, from its mining and
metallurgy to the analysis of its ores. Theabsence of an
index is made of but small moment by the presence of a
very full table of contents. The house of Bailliére have
done a great service to science in the very extensive series
of monographs which they have issued, and the present
will be accepted as by no means the least important of
their series,

HEATING AND VENTILATING BUILD-
INGS. An elementary treatise. By
Rolla C. Carpenter. New York:
John Wiley & Sons. London : Chap-
man & Hall, Limited. 1895. Pp.
xiii, 411. Price $3.

This excellent and serious work, with numerous illus-
trations, tables and data, treats systematically of the sub-
ject of heating modern buildings by all methods, includ-
ing even heating with electricity. We note that the ex-
pense of electrical heating receives due consideration, the
necessarily low efficiency of the system when the elec-
tricity is generated by steam plants militating strongly
against its use. While we feel that the entire book de-
serves great commendation, and while it really fills a void
in technical literature, we would refer to the section de-
voted to electrical heating as an indication of the
thoroughness and conservatism of treatment. Immedi-
ately preceding the excellent index is a series of twenty-
one tables of different data to be used by the engineer.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JANUARY, 1896.—(No. 123.)

TABLE OF CONTENTS.

. Aresidence at Orange. N. J. Two perspective eleva-
tions and floor plans. also an interior view. Ap-
proximate cost $12,000. Mr. Frank W. Beall,
Chicago, I1l., architect. An imposing design, and
one appropriate to the location.

-

2. A Colonial residence, at Springfield, Mass., recently
erected for Mr. W. 8. Scott. Two perspective
elevations and floor plans. Cost $6,000 complete.
Architect, Mr. G. W. Taylor, Boston, Mass. An
artistic design.

3. A residence recently erected for Rev. S. E. Smith, at
Corcoran Manor, Mount Vernon, N. Y. Perspec-
tive elevation and floor plans. Cost $7,500 com-
plete. Mr. A. M. Jenks, Mount Vernon, N.Y.,
architect. An attractive design.

4. A dwelling at Hasbrouck Heights, N. J. Perspec-
tive elevation and floor plans. Cost complete
$3,500. S. A. Dennis, Arlington, N. J., architect.
A modern and attractive design.

5. Two perspective elevations and floor plans of a
country house, at Lawrence Park, Bronxville,
N. Y., recently erected at a cost of $10,000 com-
plete. Mr. Wm. A. Bates, New York City, archi-
tect. Omne of the most artistic and picturesque
country houses in Westchester County.

6. Public school No. 9, of Erie, Pa., recently erected at
a cost of $38,000 complete. Mr. Joseph Frank,
Erie, Pa., architect. The design combines a strik-
ing exterior appearance and a convenient interior
arrangement.

7. A half-timbered cottage of moderate cost recently
erected at Glen Ridge, N. J. Architect, Mr. E. R.
Tilton, New York City. A pleasing design.

8. A view of the Washington Arch, New York City.
Designed by Mr. Stanford White, of the archi-
tectural firm of Messrs. McKim, Mead & White,
New York City.

9. View of the new Surety Building, New York City.
Total height from curbstone to coping, 314 feet,
being the loftiest inhabited building in the world.

. Miscellaneous Contents: A great bell.—CalvertVaux.
—The world’s tallest structures.—Powerful dredge
for the Mississippi River.—The centenary of the
Institute of France.—A new corner grate, illus-
trated,—The ‘‘American Trackless’ sliding door
hanger.—The Handco ‘‘straight flush * closet, il-
lustrated.—A simple and efficient pump, illustrated.
Staining wood.—Artificial fuel.—Ancient glass
makers —House numbering.—Fires in ‘‘shy
scrapers.””—Non-heat conducting coverings, itus-
trated. —Improved wood-working machinery fllus-
trated.

The Scientific American Building Editien is issued
monthly. $250 a year. Single copies, 25 ¢ents. Thirty-
two large quarto pages, forming a large and splendid
MAGAZINE OF ARCHITECTURE. richly adorned with
elegant piates and fine engravings. illustrating the most
interesting examples of Modern Architectural Construc-
tion and allied subjects.

The Fullness. Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York.

Wusiness and "Personal.

The charge for Insertion under this head is One Doilar a line
for each insertion : about eight words to a iine. Adver-
ti s must-be r i at pudlication ofiice as eariy as
Thursday morning to appear in the foilowing week’s issue.

Marine Iron Works. Chicago. Catalogue free.

*C. S.” metal polish. Indianapolis. Samples free.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls,O.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts.. New York.

Use the Hough Security Cash Recorder. Entirely dif-
ferent from a Cash Register. Hough Cash Recorder Co.,
Springfield, Mass.

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

Whereas, the copartnership heretofore existingin the
City and State of New York between Orson D. Munn
and Alfred E. Beach, under the copartnership name of
Munn & Co., and having its principal place of business
at No. 361 Broadway, in the City and State of New York,
has been dissolved by the death or Alfred E. Beach on
January 1, 18%; and

Whereas, the said coparmershlp bad business rela-
tions with foreign countries and transacted business in
the State of New York for a period of five years and up-
ward ; and

‘Whereas, 1T, Orson D. Munn, the surviving copartner,
am desirous to continue the business conducted by the
said copartnership and to continue the use of the name
of Munn & Co.

Now, I, Orson D. Munn. do hereby certify and declare
that I am the person dealing under such name of Munn
& Co., and that my place of abode is 14 East Twenty-
second Street, City of New York, and that my principal
place of business is at No. 361 Broadway, in the City and
State of New York.

(Signed) ORSON D. MUNN. [L.S.]
In presence of
A. A. HOPKINS.

City and County of New York, 88 :
On this 6th day of January, in the year 1896. before me
personally came Orson D. Munn, to me known to be the
individual described in and who executed the foregoing
instrument and acknowledged to me that he executed
the same for the purposes therein mentioned.
(Signed) A. A. HOPKINS,
Notary Public,
Kings County, New York.
Certificate filed in New York County.

LL.S.]

§*#¥"Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co.. 361 Broadway,
New York. Free on application.
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HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and li;age or number of question.

in ({)u iries not answered In reasonable time should

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

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

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

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

Books referred to promptly supplied on receipt of

rice.

Miaerals sent for examination should be distinctly
marked or labeled.

(6700) W. A. E. says: Please inform me
through the columns of the SCIENTIFIC AMERICAN what
ingredients are used in making flash light powder foruse
in photography, and how it is prepared. A. Magnesium
powder, 6 ounces ; potassium chlorate, 12 ounces ; anti-
mony sulphide, 2 ounces; 75 to 150 grains of the powder
should be used. 2. 15 grains of gun cotton and 30 grains
of magnesium powder are used.

3. Magnesium............... .. 40 per cent.
Permanganate of potasslum ....... 40 e
Peroxide of barium......oo....... 20 Y

4. Purchase 1 ounce of magnesium powder and 1 ounce

| of negative gun cotton from dealers in photographic ma-

terials, Place on a dust pan enough cotton, when pulled
out, to measure about 3¢ inches in diameter. Sprinkle
it over with 20 grains of magnesium powder to form a
thin, even film. Lay over the magnesium thus arranged
a very thin layer of gun cotton. Connect to the bunch
of cotton a small fuse of twisted cotton about 6 inches
long, so that it will extend to the side of the dust pan.
Then set the pan on a step ladder near the object, and
when ready, light the gun cotton fuse with a match,
when ingtantly a brilliant flash will ensue. There are
several ready prepared magnesium compounds now sold
with speeial devices and lamps to fire them.

(8701) C. W., Ontario, Canada, asks for

simple method of testing drinking water. A. General.
Evaporate by gentle heat a small sample of the water
nearly to dryness in a clean porcelain cup, moisten the
residue with acetic acid, and add to a portion of it a few
drops of strong hydrosulphuric acid—pure water satur-
ated with the gas evolved by the action of dilute sul-
phuric acid on iron monosulphide ; a black precipitate
indicates lead. Add to another portion of the dilute
acetic acid solution a little pure hydrochloric acid ; a
white precipitate which redissolves on diluting with
boiling water indicates lead. To the remainder of the
solution add a few drops of dilute sulphuric acid and
let itstand for a time; a white, heavy precipitate indi-
cates lead. 1. Test for Hard or Soft Water.—Dissolve a
small quantity of good soap in alcohol. Let a few drops
fall into a glass of water. If it turns milky, it is hard;
if not, it is soft. 2. Test for Earthy Matters or Alkali.—
Take litmus paper dipped in vinegar, and if, on immer-

sion, the paper returns to its true shade, the water does
not contain earthy matter or alkali. If a few drops of
sirup be added to a water containing an earthy matter,
it will turn green. 3. Test for Carbonic Acid.—Take
equal parts of water and clear lime water. If combined
or free carbonic acid is present, a precipitate is seen, in
which, if a few drops of muriatic acid be added, an effer-
vescence commences. 4. Test for Magnesia.—Boil the
water to a twentieth part of its weight, and then drop a
few grains of neutral carbonate of ammonia into a glass
of it’and afew drops of phosphate of soda. If magnesia
be present, it will fall to the bottom. 5. Test for Iron.—
a. Boil a little nutgall and add to the water. If it turns
gray or slate black, iron is present. b. Dissolve a little
prussiate of potash, and, if iron is present, it will turn
blue. 6, Test for Lime.—Into a glass of water put two
drops of oxalic acid and blow upon it. If it gets milky,
lime is present. 7. Test for Acid —Take a piece of lit~
muspaper. If it turns red, there must be acid. If it
preciptitates on adding lime water, it is carbonic acid.
If a blue sugar paper is turned red, it is a mineral acid.

(6702) Engineer writes: Would it re-
quire more power to propel a fan in a cylinder in which
there was compressed air than it would in the same cyl-
inder with the air pumped out? Or, in other words,
would the compressed air offer any resistance to the fan?
A. Any medium that the fan revolves in offers a resist-
ance due to the pressure;of driving the medium forward,
as well also to the friction of the blades, proportional to
the density of the medium. Thus a vacuum may be said
to have no resistance, while air at atmospheric pressure
and when compressed resists the motion of fans in pro-
portion to its density at various pressures.

(6703) G. G. C. writes: Your answer to
G. G. C. in thelast edition is good so far asit goes, but
if it is notasking too much, I would like to ask one or
two more questions. 1. Does temper or thickness in
the bell of a steam whistle affect the sound ? A. Not
materially. 2. Are the air waves causing the sound pro-
duced by the vibration of the metal of which the bell is
made, or by the interrupted exit of steam? A. By the
fluttering of the issuing steam mainly.
Co——— e e S e et

TO INVENTORS.,

An experience of nearly fifty years, and the preparation
of more than one bundred thousand applications for pa-
tencs at bome and abroad, enable us to understand tbe
laws and practice on both continents, and to possess un-
equaled facllities for procuring patents everywhere, A
synopsis of the patent laws of the United States and all
foreign countries may be had onapplication, and persons
contemplating the securing of patents, either at home or
abroad. are Invited to write to this office for prices,
which are low, in accordance with thetimes and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New Yo k.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 14, 1896,
AND EACH BEARING THAT DATE.

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

Adding machine, A. L. CrOwSOD..........c.cvvvenn.
A. S

553,107
Alarm. See Speed indicating alarm.
Asbestos fiber, apparatus for reducmg,
Woodward..................
Awning bracket, O. K. Harry
Bathing device, 'J.E. ‘Wenge

. 563,091
552,997
553,046
553,

Bearing for screw shafts, end, 5 ,140
Bearing for shafts and axles H 562,902
Bell, bicycle, J. McMahel. 3,12
Bell, electric, C. B. Sterling. 2,9;
Belr,, concentrator, W F. Bo 552.952
Bicycle dynamos, driving mech:

ayr.......... 553,085
Bicycle handle 553,178
Bicycle tandem attachment, M. Jakobson 552,907
Bicycle wheel, H. Broers................ 552,984
Billiard table, P. M. Cunningbham.. ,185
Bit. See Bridle bit.
Blackboard, Laughiin & Hough..................... 552,914
Boiler. See Steam boiler.
Boom and support, han Elnz, Hunt & ng 553,119
Bottle filling machme owie & Dod 352,983
Bottling machine, B. B. Badger . 553.047
Box. See Fare box. Match box Oiling box.
Box nailing machme. H. W. Becht. . 553,094
Brace vocket, D. L. Barnes 53.048
Bracket. See Awnirg bracket.
Bracket for suppornng tank pipes, BE. H. Israel... 553,161
Braiding machine, W. C. Fisher............ ...c..... 552 994
Brake. See Wagon brake.
Bridlebit, H. S, Squier. .. 552,932
Brush receptacle, paint, P. A. Carlson. 552,052
Bucket or vessel, cloth, R. A, Slack. 2,973
Building plate or tlle. Wahl & Rixy.. 552,939
Cabinet, rotary, J. E. Stephens..... 563,081
Cabinet. sportsman’ s, G. Porteous. 553,072
Cable tension device. C. Fitzgerald. . 52,900
Calcium carbide, manufacture of, W. C. Clarke. .. 552,890
Call system for buildings, messenger, H. Denver. 552,897
Can opener, W. G. Cogswel ceeenes DO3,105
Cap. F. W. Samuels 553,043
Car, combined stock and box, J. D. Grabil
Car coupling, W B. Burns 2,9
Car coupling, C. Carlson...
Car fender, W. B Burge,

Cuprous oxides, producing, C. Ho‘?fner..
Curtain fixture, adjustabple,

Curtain stretcher pin, J. P. ‘Vlc lister. .
Decorticating machine, ramie, J. N. Mai
Dental chair, F. Ritter.

Display cover for barrels, W. H. Hunt
Distilling apparatus. D. Cantor......
Draughting plate, tailor’s, J. St
Drawer, desk, W. HOITOCKS. ...........
Drier. See ( lothes drier.

Drill, See Press drill.

Earth closet, C. Fischer.. +. 553,060
Electric cables, clip for sup) . 583,194
Electric circurt connector, T. F. Nev 553,014
Electric motor, Jackson & Conra dson . 552961
Elevating apparatus for coal, ores, 5

AT e T . 583, 118
Elevating machinery, B.S. Crocker... .cocoeo..u... 2
Elevator, C. A. Harkness.. ...553.064, 553 157
Engine, See Hoisting engine. Rota.ry engme.

Rotary steam engine.
Engines, sparker for gas and gasoline, F. M. Un-

derwood .......oiviiiiiiiiiii i 553,181
Envelope fastener, J. T. Rosenheimer 552,971
EVaporator, fruit, W. BOIDEET. ... ........ccoceeee e 552!
Excavating machine elevatOrs. adjustable head-

block for, W. R. M . 552,920
Exercising apparatus E. Sandow. . 552,971
Explosive charge, cellulnr H.Maxim . 552,919
Eyelet, E. Kemps .................... . 553,164
Eyelet covering mechanism, E. Kempshall. . 553, 166
Fabric. See Tubular fabric.
Fare box, J. Coleman . 552,892
Farm gate, A. Todd........ccoee.n..n 552, '037
Feedwater heat,er, Williams & Prince .. 553, 1145
Fence, 0. W. Whiteh . 552, '944
Fence pjckets, machine for wiring, T. B. Fergu-

son,

.. 553,188
. 552,885
553,096

Fence post anchorage, G. W. Bond
Kence wire tichtener, M. Berdan..

File, paper, McGregor & Eichler . 552,966
Fire door opening for water fire boxes, J. Roney 553,076
Fire escape. W. Bourdon .. 553,183
Fire escape, C M. Fowler . 553190
Fishing reel. A. F. & W. Meisselbach. .. 553 069
Fisbing rod, B ‘G. Leeper . 533005
Fore carriage, J. Duncan . 553,112
Frame. See Quilting frame.

Gas making apparatus. Clark & NOTTiS...ccvuuerene 562,889
Gate. See Farm gate. Swinging gate.

Gate. I. Unger 553,142
(Gate operating mechanism,. W. R. White . 552,943
Gear cutting machine, A. Mertes .. 553, 2037
Glue, process of and apparatus for making, 5

Cooper vene 562,804
Gluing clamp, T. C. Hansen. . 553,063
Goid and silver from  ores, etc., .

S. Galbraith............. 553,115
Grain binder. B. T. Brown. 553,203
Hame fastener, .J. A. McCa 553,012
Hammock horse, M. A. Bailey 553,023
Harness, G. Fierheller. 553.114
Hat fastener cushion, H. P. 553,160
Headlight, locomotlve. M. J. Davis. 552,989
Heater. See Feedwater heater. W:

Heating apparatus, R. 8. Calef...... 553,205
Heating apparatus for buildis

emmer........ ...... 553,189
Hedge trimmer, E. C. & . 553,116
Heel spring, F. M¢Donald. 557,128
Hoisting engine, Lane & Mills. 2,912

Hook. See (,heck hook. Lacmg hook. Safety
hook. Snap hook.
Horseshoe. J. Hempfling

Horseshoe, H. Kochert..........
Horseshoe na|1 D. E. Kempster......
Horseshoe, nailless, G. L. Reynolds et al
Ice cream treezer, T. J. Harton........
Ice cream freezer Jordan & Pbi ps
Ice machine, absorpuon, A. Ellis

Indlca%tor ‘See Street indicator. Time indi-
cator.

Inhaler, J. K. Gailey........cooviiiiiiiiiiiiiniiin 552,901
Inhaler. W. A. Pendry. . 552,968

Iron structure, H. Glass..
Ironing machine, A. Metzger
Jacquard mechanism, J. A. Groeb
Kneading machine, L. P. Jacobsen....
Knife. See Pocket knife.
Knitting machines, quarter saver for circular, C.
LS T O e e e eqapete
Lacmg hook, E. Kempshall.. 3
Ladle, foundry. W. T. Coughiin,
Lamp, electric arc, F. J. Bcrland..
Lamp, electric are, 1. G. N lson..

Lam pﬁort electric, J. Buckner. 553,220
Latch, C L1 e B SaaoHEE0000 COOREROECRARD 553,087
nghtmg or extinguishing apparatus, automatic,

X A R ann e Rnes00000a0R00! CoB0Ba00B00a000 553198

leehght gpamtus J. G. Parv
K. ombinafion lock. Safe lock.
Loek W E

Loom, J. T. Meats ......
Loom temple, W. L. & E. PSO!
Loom, weaving, G. Bauche et al........
Mail delivery for buildings, L. J. Pechn
Marble, enameling. E. J.[Fischer
Match box, Higeins..
Matiress making machme,
Mechanical movement, H. P. Kilers..
Mills, hopper for roller feed, A. Wyk
Mixber for eggs, batter, cream, etc., B.
n

553,027
552,980

Mop, scouring, T il
Motor. See Electrlc motor.
Nail. See Horseshoe nail.
Needle threader, T. A. Somdal..
Qar lock, A. Smith..............
Oiling box, self, D. L. Aitm
Optlcal instruments to heads. apparatus forat-
taching, J. Aitchison
Ore concentrator, F. Soper........... .............
Paper box and pn utmgp}aress machmery, fee dlnpz
mechanism for, W Williams .
Paper folding machine, W, Downmg
Pavements, method of and apparatus for repau‘-

553,080

563,146
852,931

. BE2.947
553,111

ing asphalt H. W. Laster........ccovvvveinneennns 552,913
Photographlc display cabinet, Potteiger & Koh-
£ ¥ 1] SEeN000 I A000000RENC000a00000ARIo0000BR0000000G 553.073
Pm See Curtain stretcher pin. Safety pin.
Pipe. See Tobacco pipe.
Pipe and hose coupling, D.C. Wilgus.......oeuee.. 553,089

Pipe cleaning device. beer, C. Roat..
Pipe hanger, A. B. Carlil
Pipe holder. J. A. & G

553,019
552,986
. 552.951

Pipe manufacturing apparatus. A. M. Hewlett.... 552.905
Pipe nipple threading machine, double-ended, J.
Williams 653,144
Pipe wrench E. Pember . 563,015
Pipette, P. M. Sharples.. 53,044
Planter, notato G, C. Sher 552,929

Plating or facmg mferlor w1th superior metals,

d
Plow planter attach ment,

Car fender, Clement Mann..... Pocket knife. A. H, Russell

Car fender, C. A. L. Du Quesnay. 553,186 | Poke, animal, J. S. Dickey...... . 552.898
Car fender, S. Eilison............. 563,155 | Pole, vehicle, R. Mannesmann. 552.917
Car fender, Rodgers & meson 5 . 552,927 | Post driver, L. H. Ketcham .. 553,002
Car fender, Rodick............ 553,020 ¢ Doultry houses, apparatus for us

Car sand box, street, B C Murray. 552,922 | AN . ..cieiveieiiiiiiiiaeairiiianierieeseatanaae 553,016
Car unloading apparatus, T. Long. 553,122 Press See Seal press. Tobacco press

Car wheels, machine for forgmg. J. 3,15 Press drill, J. L. Ashurst.............. 552,918

Cars, side bar for open, J.

Carbonator, R. E. Convert..
Carpet fastener, E. M. Childs.
Carpet sweeper, C. S. Chaffee
Carrlaﬁe top iowermz or raisin

Cart, dumpm
Cartridge sh
Cartridge, shot, E.
Caster, L. B. Den on
Casting brake shoes.
Chain, sprocket, J. é §r., &J. B. Duniop, Jr.
Chair. See Dental chair.

% . You
i crim er, J.
Follet

Churn, C. F. W1 <Off.

Cleaner. Qee Cotton cleaner.
Closet. See Earth closet,

Clothes drier, J. B. ROtzZ. ......ccccevunnnnnnas oo 552,135
Clothes pounder, 0. Leddy 3,16
Cluteh, friction, S. N. Mlgbell ........

Coal delivery, automatic, C. S. C.
Coah etch, machine for handling and dlstrlbutmg,
ew &5

Coin-controlled apparatus, Brown & Devis
Coin shooting machine, G. S. Smith et al..
Collar, H. 8. Kennedy 5
Color classing and desuzning for manufacturlng
textile goods, agparatus for, w. thtlewood
Combination lock. 1..
Concentrator, J. Frey ...........
Copy holder, Wilcox & Alderman...
Cotton cleaner and feeder, M. L. Moo
Coupling. See Car counlmg Plpe and hose
coupling. Thill coupling.
Crate, folding, P. B. Canfleld.......... Gon6ancoacaa0s
Crosstie holder. McGonegal & Crilly.
Cultivator. corn, S

552,985

.. 553.100

© 1896 SCIENTIFIC AMERICAN, INC.

,965 | Sash fastener C. C. A. Bauercampe
552.930 | Saw, crosscut, R. E. Poindexter..

553.032

Propeller for navig:
Propeller, vessel, A. Viert..
Propeller wheel. G. W. Pelt
Propelling apparatus, boat, (.
Pulverizing apparatus, E. Jolicard.
Pyroxyline compound, J. H. Stevens
Quilting frame and table, combined,
Rack., See Umbrella rack.

Rail joint. . C. Swofford.......... covvvvnniane.
Railway bonding device, electric,
Railway, electric, T. F. O’Conncor
Railway frog. D. MacPherson ...
Raisin seeder, hand, C. L. Spencer.
Reaping or mowing machme, G. Beekman..
Recorder. See Time recorder.
Refé‘;lgell'atmg plants, automatic governor for, A.

) 552,925
553,184

. 563.180
553.099

Refrlﬁerator. M. J. McNeil.
Rein bolder H. Blascow....... .. 553
Releasing devwe, automatic electric, J. W. Chute 552,954
Releasing device, electric, S. H. Reynolds .. .. 552,924
Ribbon clasp, E. L. Tiede.............c...couu..
Rim wrench or tire bolter. J. H. & C. H. Allen
Rivet, A. G, Mead
Rotary engine, W. M_ Wheildon..
Rotary steam enegine, W. L. Evans. Jr.
Rubber boot, W. NOIris........... .....
Ruler and paper cutter, E P Davies
Ruling machme. C. F. Forste.........
Sad iron. S. R. Spradlin.......
Saddle, J. A. Metcalf..
Safe.J. B. Huss........
Safe lock, A. G. Burton...
Safety hook. H. F. L,yman
Safety pin, G. Boden

Saw swage, B. La Fleur............
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Sawing and mitering machine, B. G. Luther....... 553,009

Scraper and carrier, road. J. A. Taylor............. 552,936
Screen. See Window screen.
Screw cutting machine, C. E. Roberts.............. 552,969

Seal for joining wires or rods, chkerson & Gil-
Seal press. A.J.
Seed and fertilizer distr
Selvage protector or cloth guide,
Sewing machine, E. H. Smith
Sewing machine, G. W. Weis
Sewing machine. zigzag stitc
Shamener, barrow disk, H.
Sheaf carrier, H. J. Case

Sifter, ash, R. McWillia ms.
Single or double tree, R. Mannesman
Sleigh runner. W. Sibbr e]

Snap hook, J. Reichert.. .. 553,017
Snap book, J. H. Shaw.. . 363,137
Snow plow, C.L. Coates. . 562,891
Soda, process of and apparatus for making car-

bonates of, T. Crane et 895
Sodium bicarbonate, process of and apparatus

for manufacture of, T. Craney..........ccocceeee 552,955
Solder machine, wire, L. Dyer..... ... . 563,187
Sole cutting machine, J. M. Holladay .. 553,069
Spark arrester, E. J. Solomon........... . 563.079
Speed indicating alarm, W. G. Latimer.. . 553.12L
Spindle supporting device, R. Atherton .. 11,521

. Chandier... 553.102

pinning frame yarn separator, G. E.
poon, mustache, W. F. Zapf
pring. See Heel spring. Vehicle snring
table appliance, cow, Parker & Smock 5000 o
Staking machine, D. H. Church...............
team boiler or hot water heater. C. W. Smart
teering gear, hydraulic, C. E. Bergman..
t1ll agitator. H. Frasch................
tool, counter, A. H. Davison.
tool, vocket, A. Foisy...........
top motion for mules, F‘ Lmsme
tove, heating, F. V.
Stove leg, E. L.Cole..................
Stove, straw burning, C. W. Barzee.
Street indicator, C. Eby...
Street sweeper, J. F. S.
Street sweeper, D. F.
Street sweeper, E. L. Hawks ...
Street sweeper, Hawks & Graham
Suction tank for raising liquids, e
Superhb eater, O. Hunger..
Swingirg gate, R. Rakestr:
Table. See Billiard table.
I'ack or nail machine, L. Goddu.
Tack, plumber’s, J. B. Schmitt..
Telegraphic key, automatic cl

Telephone ci vSlade & Stone
Telephonic apparatus, C. J. Schwarz
Thermometer, W. H. Bri
Thiil coupling,
Thill couplln

nnedy..
and anuratt]er. combined, J. F.

Thm suppor
............................................. . 553,057
Thzhtemng and stretching device, J. Mena. 0 553,172
1'ume indicator and trJ) reoording appa.rs.tus,
combined, L. M. e Gou 2] e . 562,957
‘ime recorder, workman s, J ,033
'ire shrinker, M. D. Gould, S 563,192

‘L'ires, manufacturing pneumntlc H.W. Ladd..
‘I'ires or other tubes and moulds for use therein,
forming, J. G. Moomy
Tobacco pipe, C. E. Riecker..
Tobacco press, C. W. Bacon..
Tools while being ground ot shnrpened ‘device

for holding, J. MOWTer.......c...vevuiiiieninnnens
%ree felling and log sawing machine, J. Tiomas. ..
restle, T. T. M lt

Trimmer. See Hedge tnmmer.
Trolley cut-out, T. Fletcher.... ....ccceeveiennennns
Truck, B. Cliff................... 553,104

Truck car, freight car. E. Cliff.
Truck, motor, L. Warﬂeld .....
Truck, rallway car, L W. Kallam.
Tubular fabric, endless, H. N Wayne
Turnstile, R. C. Contardo..............
Turret, R. B. Dashiell..................
Typewriting machine, J. D. Daugherty
Typewriting machme, J. F. McLaughlin.
Umbrella rack, A. H. Davison...........
Valve, air, J. Poulson.........
Valve and valve gear, E,
Valve, balanced throttie, F.
Valve, blowing engine, J. Kennedy.....
Valve for cisterns, etc. M. H. W. Herm.
Vanillin, etc., obtain ug, Otto & Verley
Vehicle sprmg, J.F. kel
Ve]om edes and haud cars. mech
lling railway. J. J. Thompson.
Vessel for removal of house refuse and
same, M. it ....................
Wagon brake, D. Rhoades..
Wagon brake, J. F. o0
Wagon brake, L. S. Wheeler................
‘Wagon brake, automatlc. G. J. Herman, Jr
Wagon standard, H. Markusssen.... ......
Washboard, F. A. Schuitz
Washmz machine operating mechanism, H. Ben- s53.217
......................................... ... 553,
Water heater. E. Detwiler. 5 558110
Water wheel, hurdy-gurdy, F. M. Bookwaiter..
Wheel. See Bic Hycle wheel. Propeller wheel.
Whiffletree, J
Whisk broom holder, C.
Windmill re<ulator, E._
Window screen, J. J. L
Windows, locking dev1ce for swinging sash

ADDOTt & MOOAY....evuen.eenesieereeeieeineanees
Wood filler composmon, C. G. Edwards............ 553,209
Wrench. See Pipe wrench. Rim wrench
Wrench, R. €. Elirich..

Wrench, F. E. Lodetti.

DESIGNS.

Bottle, C. K. Sherwood ,048
Clamp base, metal, G. Staib . 25,051
Game board, H. Cochrane. ... 25,063
Glove, P. Chatelam ...... 25,049, 25,050
Knife, M. G. Collins........ v eee 20,047
Stove, gas, Kennedy & King. 25,054
Tile, crest, J. R. Bryant 5,062

TRADE MARKS.

Aluminum and aluminum alloys, Pittsburg Re-
duction Compan; 2,
Asbestos or other material for covering pipes, T.

3 B0 N T A S e aR A C0000LBOD A BERAEO00 21,638
Bakmg powder. Universal Baking Powder Com- 21648
Y ) e o e e Rk aaoac o . 2,
Beer, lager, Lone Star Brewmg Company . 20,642
Bicycles, G. L. Crandal et al.. . 21,65
Bicycles, G. H. Foley.......... .- 27,657

Bicycles, tricycles, and other light vehicles of
s:mllar character, and their accessories, S. D.
Billw,rd and pooltable cushions, F. Rosatto........
Boots and shoes, A. Tedcastle & Company.....
Candle holders, Arzt & Sons
Cards, playing, E. Conley.. 2
Clam extracts. Cape Fear Lanning and Sea Food

Company

Cosmetics and preparations for rendering the skin
soft and smooth, U. G. Bec

Elastic fabrics known as gormng, Glendale Elastic
Fabrics Company.......c..ooeinviiiiiiinnnnennes

Foods and beverages, certain,.J. F. Humphreys

& Company
Hams, Fowler Brothers
Lemons and oranges, Haight Fr
Mills, pulverizing, Bradley Pulverlzer Company
Paint and colors, Patterson-Sareent Company..
Pile cure, liquid, Le Fevre & Sawyer................ ,653
Pipes, conduits. and roofing and paving, compo-

gitions for sewer, Aspbaltina Company of

America. ... 21639
Raisins, Boston Raisin Comgsmy .
Remedies, certain named, S

cine Company 21,651
Remedy for certa;
Company. 21,650
Remedy for
..... 21,652
Sad |r0ns. Clevelan ,605
Suspensories, A. L. Ware......... 21, ‘é%

I'hread, Merrick Thread Come\%né
.Vatches and portable clocks, Ball
Wines, native, A. B. Pernetti

A printed copy of the specification and drawing of
any patent in_the f(regomg ist, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordermg please state the namé and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
geing list. provided they are simple, at a cost of $40 each.
If complicated the cost will be a little more. For full
mstructions address Munn & » Broadway, New
York. Otber foreign patents may also be obtained.

Wovertisements.

ORDINARY RATES.

Inside Page. each insertion - - 75 cents a line
Back Page. ench inserrion - - - - $1.00 a line

§F For some classes of Advertisements, Special and
Hiigher rates are required.

I'he above are charees per agare line—about eight
words per line. 1'his notice shows the width of the nne.
and is seu in agate type. ¥Wngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, a8 the letter press. Advertisements must de
received at Publication Office as earlv as Thursday
morning to appear in the roiiowing week’s issue.

00D or JNETAL WORKERS

without steam power can save
time and money by using our

Footand Hand 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 showing the number of patents
granted for the various subjects upon which petitions
have been filed from the beginning down to December
31, 1894. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002. Price 10 cents. To be had at
this office and from all newsdeulers.

'OWER & FOOT | SHAPERS,PLANERS.DRILLS,
I E s MACHINE SHOP OUTFITS ToOLS
AND SUPPLIE

SEBASTIAN LATHE CO. IZOCULVERTST CINCINNATI 0

IDEAS DEVELOPED, Absolute secrecy. Send

for particulars. Advice and suggestions free.
Correspondence and sampie orders solicited. % years
in business. Gardam & Son. 95 John St., New York.

che Philosopby of Science

Popular Scientific Lectures by Ernst Mach. Send for
circular No 10, for full particulars and sample copies of
periodicals. O PEN COURT PUB. CO., Chicago.

The Curtis Steam . . . .
Pressure Regulator - <

A steam saving appliance of established
value. May be used wherever necessary
to control or reduce steam pressure. Its
employment means a great saving in oper-
ating expenses.

§FSend for circular S. A.

D’ESTE & SEELEY CO.,
29=33 Haverhill St., Boston.

VELOCITY OF 1CE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on thie question of the speed of ice
boats, demorstrating how and why it is that these cratt
sail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIF1C
AMERICAN SUPPLEMENT. No. 214. Price 10 cents.
'I'o be had at this oftice and from all newsdealers.

ERFORATED N
et

| CHICAGO, ILL.USA’

Starretts Umversal Surface Gauge

This gauge has joint at
base allowing spindle
and scriber to be moved
back and forth and
Flnced in any l;Jlr)sn;lou

rom upright to horizon-
tal, to reach over, back
of and underneati)

Price, No. 1,9incl h .$2.50.
3, with two spmdles, 12 anci 18 mches
lustrated Catalogue Free.

Manufacturer of Fine Tools,
P.0.Box 13, ATHOL, MASS.

An 8 nght 16 C.P. 110 Volt Dynamo

Not a toy, but a high grade,
substantial machine, which
we guarantee to do all we
claim for it. We place this
machine on the market at
above low price in order to
introduce our Dynamos and
Motors of larger sizes.

§F~Send for circular No. 26.
ROTH BROS. & CO.,

30 to 34 Market St.,
Chicago, I11., U.S.A.

Tie L. 5. Starrelt [:0.,
$26.50.

CUTTING- OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.
Water, Gas, and Steam_Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocks and Dies
2 universally acknowledged to be

THE BEST. {3~ Send for catalog.,
THE_ARMSTRONG MFG. CO.
Bridgeport, Conn.

SCIENTIFIC AMERICAN DYNAMO.
Description of a plain shunt-wound dynamo of simple
construction, capable of sugp]yim a currenn of from 60
to 75 110-volt incandescent lamps. or of bein, f used as a
5h. p. motor. This machine was constructed especially
for the benefit of the readers of the Scientific American,
by Mr. . Bishop, of New Haven, Conn. It is de-
s: ned to meet the wants of mechanics and amateurs

o desne to construct a simple dynamo for their own
use, but who do not care to enter mto the subject scien-
tifically. Wlth 24 illustratlons Contained in RCIENTIFIC
AMERICAN SUPPLEMENT, No.865. Pricel0cents. To
be had at thisofficeand from all newsdealers.

VANDUZEN *3&%" PUMP

THE BEST IN TIIE Vl
Pumps Any Kind of quunl
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

10 SIZES.
200 to 12000 Gallons per Hour.
Cost $'7 to 8775 each. Address

THEE W. VANDUZEN (0.,

102 to 108 E. 8econd 8t., Cincinnati, 0.

HYPNOTISM piictit

10c. Dr. Anderson, S

nal mettod $2. 100 gg pam-
One on Personal net-
A l Masonic Temple, Chlca.go

merican,

EMPIRE

® BOILER CLEANER ©

COMPOUND

We Don’t Offer Gratuities. but our

Circular will give you the information

that will enable Jou to save 'l‘nne.
Trouble nn ‘Vloneg Tried, a;

y the Larqest

%1, ed, and b
ilways a/nd Factoriesm the East.
Kemble Bldg., 19 Whltehall St.,N.Y.

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 lce—sallmg boats
used on the Hudson riverin winter. By H. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number ulso contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

55 D0 YOUR OWN
PRINTING

$5. PRESS for
cards, circulars, &c b
Press’ for prmf‘.mg

a small paper, $40.
FOR ALL

FlRE BRICK pukeoses.
« e o o« o« BF Send for Prices and Catalogue.

BROOKLYN FIRE BRICK WORKS.
88 Van Dyke Street, BROOKLYN, N. Y.

FOOT POWER LATHES

For Electrical and Ex-
perimental Work.
For Gunsmiths & Tool
BN\, Makers. For General

Machine Shop TV ork.
High Grade Tools;
elegant in design, su-
erior in construction. The best foot gower
athes made, and quality considere
cheapest. Send for catalogue and prices.
W.F.& JOEN BARNES Co., 1999 Ruby St.. Rockford. Ill.

EL FCTRO MOTOR. SIMPLE. HOW TO
make. By G.M. Hopkins.—Description of asmall electro
motor devised and constructed with & view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have suticiens power to operate a foot
lathe or any machine requiring not over one man power.
With 11figures. Contained in SCIKNTIFIC AMERICAN
SUPPLKMENT. No. 641. Price 10 cents. To be bad at
this oice and from all cewsdealers.

AT A TEST

= Of Steam Pipe Coverings
bought in open market
by the State College of
ose of conductmg a CON-
DENSATION TEST, our overinﬁ ve

2% better results than - - - n’s Asbestos Sponge.
2% better results than - M nesm Sectional Covering.
21% better results than - a,re{ s So-called Asbestos.
50% better results than - Manvil e Wool Felt Covering.

We offer it at prices to s'u/i h t’h;bws
18 PapP

Agents Wanted.
New York Fire Proot Covering Co., 121 Luberty St., N Y.
Knits a Stocking heel and toein ten min-
utes. Knits everything required in the
household from "homespun or factory,
wool or cotton yarns. Most practical
knitter on the market. A child can ope-
rate it. Strong, Durable, Simple,
Rapid. Satisfaction guaranteed.
Agents Wanted. For particulars

and sample work, address

Hl. GEARI—I AT,
4 Stone Street, Clearﬁeld, Pa.

MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. _Contained_in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 908. Price 10 cents. To be had at this
office and from all newsdealers.

Pyrometers, Barometers, Thermo-
meters, Hydrometers,

for every purpose. In stock and made
i toorder. Patentee and Sole Mfr. Stand.

U. S. Govt. Hydrometers for Distillers,
Instruments for Coal Oil, Brewers, etc.
Genuine Scotch Gauge Glass,all lengths
and diameters, cut to order. Write for
illus. catal. X. GIUSEPPE TAG-
#i LIABUE, 302 Pearl St, NEW YORK.

Original House Hstabiished 1834.

THE MODERN ICE YACHT. — BY

Geo. W. Polk. A new and valuable paper, cout.ammg
full, practical directions and specifications for the co
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. To be bad at this office and of all newsdealers.

Save money! Make
money printing for
' others! Type-setting

easy. Printed rules.
Write for catalogue,
resses, type, cards,
etc., to f:w ory
KELSKY & CO.
Memden, Conn.

P nnsylvama, for the pur

.

IIS {
SAl

ST.
NEW YORK.

STORAGE BATTERIE

or Gasoline Engines. Thousands in us

chemical formation of active material.

durability and eficiency. All sizes. .
Established 1389,

Grea.test

:|American Battery
Highest Award, World’s

for All Purposes.
Best Battery for Gas
e. Solid rolled lead plate. Immense strength. urface. Electro-
G 42 West Qninc& street
0. "7 CHICAG

Columbian Exponltion. Chicazo.

© 1896 SCIENTIFIC AMERICAN, INC.
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ELECTRICITY

Mechanics, Steam Engineering, Mechanical
s.wmg?s'Archlteemre R, !ig and Bncfgue
kngineering, Plumbing, Heating, Mining,
Englhish Branches. end for free la;
stating subject wish to study or your trade, VA
Correspondence School of Industrial
Sciences, SCRANTON, PA.

MANUFACTURE OF STARCH FROM

Maize.—By J. I{riegner. Full details of the process.
With one illustrat‘mn. Contumed in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No.101%2. Price10 cents. 'I'o be
hadat this office and from all newsdealers.

% BREAKERS

I’ G/?EITF/‘? CAPAC/H’ USINGLESS
. POWER THAN AKY OTHER ON FARTH

MopERN
Mmmﬁﬂ‘éﬁt‘émﬁlﬁv

= GATES IRON WORKSDEPT
’&‘f—i'c'cv 550 EL STONAVE.CHICAGO

BUY
TELEPHONES

That are good—not *‘cheap things.”” The difter-

ence in cost is little. We guarantee our apparatus and

%uarautee our customers against loss by patent suits.
ur guarantee and instruments are BO'T GOOD.
WESTERN TELEPHONE CONSTRUCTION CO.,

440 Monadnock Block, CHICAGO.

Largest Manufacturers of Telephones in the United States

PRICES (JF

KINDS S .
A|zessor TELEPHONE S¢
ELECTRICAL SUPPRLIES
NDSTAMD CTRIGCo. 9,
FoncATALO 'EMNUSE‘EEMIANUS.CONN.

Mason-Maxwell Teleptoee Mig Co.

Makers of Local and Long Distance
Telephones, Switch-Boards, etc.

Send $6.00 for a sample of our House Telephone
with battery, receiver and transmitter complete,
guaranteed to work perfectly onlines up to g()ﬂft.

Factory and Offices, RICHMOND, VA.

HELLO, CENTRAL!

Do _you use telephones? If so, we can_wxive
&‘ u just what you want. Qur specialty is Blake
ransmitters. There is a *‘ best” in everything,
and ours are the best. We supply complete
e d telelphones or all or any of the partsto construct
a telephone. Write for ll]usl;rated catalo ue.
PHENIX INTERIOR TE %J
131 leerty St New York

EDGE TOOILS

are often nearly ruined by using a grind-
stone not adapted to the work. Our
quarries produce a large variety of grlts
suitable ror grinding any too

May we send youw our oabnloque,
which awill give you some information?
GRAFTON STONE COMPANY,
No. 80 River Street, GRAFTON. OHIO.

ICE-HOUSE AND COLD ROOM.—BY
R G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 39. Price 10 cents. To be bad at this
office and from all newsdealers

¥8u USE GRINDSTONES?

80, we can supply you. All sizes
mounted and unmonnred. always
kept in stock. Remember, we make a
| KersTONE NOJ specialtyof selecting stones forall spe-
\ cial purposes. (¥ Ask for catalogue.
7 % The CLEVELAND STONE CO,

w=—  2d Floor, Wilshire, Cleveland. 0

A Valuable Book

i =

12,500 Receipts. 708 Pages., Price $5.
Bound in Sheep, $6. Haif-Morocco, 86.50.

This splendid work contains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the Nci-
entific American during the past fifty years together
with man { valuable and important ad ditio

Over Twelve Thousand selected Recemts are
here collected; neariy everg branch of the useful artw
being represented. It is by far the most comprehensive
volume of the kind ever placed before the public

The work may beregarded as the product of the stud.
ies and practical experience of the ablest chemists and
workers in all 113arts of the world ; the information given
being of the highest vaiue. arrauged and condensed in
concise form convenient for read

Aimost everyinquiry thatcanbe thought of. relating
to formule used in the various manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the artsaregiven.

Those who are eng‘aged in any branch of industry
probably will find in this book much that is of practical
vaiue in their respective callings,

Those who are In search of mdepeudent business or
employment, reiating to the hbome manufacture of sam-
ple artioles, "will find in it hundreds of most excellent
suggestions.

0¥~ Send jor Descriptive Circular.

MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 Broadway, New York.
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Founded by Mathew Carey, 1785.

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

I Our New and Revised Catalogue of Practical and
Scientific Books, 90 pages, 8vo, and our other Catalogues
and Circulars, the wbole covering every branch of Sci-
ence applied o the Arts, sent free and free of postage
t?igny one in any part of the world who will furnish his
address.

Outdoor Sporl
Travel and Recreation

'THE OUTING PUBLISHING CO.
239 Fifth Avenue, New York.

£\ rchitectural |3 o00ks
Useful, Beautiful and Cheap.

Any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church,
school house, club house, or any other public building
of high or low cost, should procure a complete set of
the ARCHITECTS’ AND BUILDERS’ EDITION of the Sci-
ENTIFIC AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and persons about to build for themselves will find the
work suggestive and most useful. They contain draw-
ings in perspective and in color, together with floor
plans, costs, location of residence, etc.

Two volumes are published anrualiy. Volumes 1 to
18, which include all the numbers of this work from
commmencement to December, 1894, may now be obtained
at this office or from Booksellers and Newsdealers.
Price, stitched in paper. $2.00 per volume. These vol-
umes contain all the plates, and all the otherinteresting
matter pertaining to the work. They are of great per-
manent value. Forwarded to any address.

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

STEREOPTICONS.
MAGIC LANTERNS AnD

ACCESSORIES,SEND FOR CATALOGUE

TO CHAS BESELERMaxer 2I8 CENTRE ST.
NEW YORK:

SCIENTIFIC AMERICAN SUPPLE-
MEN'T. Any desired back number of the SGENTIKIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers ir. all parts of
tbe country.

Durable—Easily Anpplied.
Tbis roofing is manufactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tar roofings do. Send for
freesampleofroof 12 yearsold,
Fle(’ with circularand price listto
E?WARREN CHEMICAL
& MFG. CO..

85 Fulton street,
New York. U. =

il U&A'
€ADY

A DURABLE-RQOFING
NOW READY
Seventeenth Edztwn of

Experimental Science

s A,

REVISED AND ENLARGED
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman,student, teacber, or anyone interested : in science.

In the new maiter contained in the last edition will be
found the Scientific Use of the Phonograph. the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illusions, the
O ptical Projeccion of Opa% e Objects. new experiments
in Projecticn, Iridescent Glass, some points in Photo-
graphy, mc:udmg Hand Cameras, Cane Cameras, etc.:
Systems of Electrical Distribution, Electrical Ore Find-
er, Klectrical Rocker, Electric Chimes, How to Color
L.antern Slides, Study ‘of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 182 fine cuts, substantmllé and beautifully
pound. Price in cioth, by mail. $4. Halt morocco, $3.

EF-send jor riustrated arcuiar.,

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

ROCK
EMER

ate
Fit any Mill Frame.

STAY SHARP.
NO PICKING.

Fastest Grinders Known.

MILLS TONES.

Sturtevant Mill Go.

In over 600 Factories.

CHEAP, DURABLE.
Grinds Everything.
Diamond Hardness.

@&~ Send for Circular.

Boston, Mass.

mﬂlkb/mm//w /
in 1e countrk

HANNON
’ OMPANY,
2476Markert. CHICAGO.

THE MANUFACTURE OF MATCHES.

—An interesting and pogular description of the method
of manufacturing sulphur and sufety matches as prac-
ticed in France. With 10 illustrations, Contained in
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1013, Price
10 cents. To be had at this office and from all news-
dealers.

Bauer's Economical Flue Scrapers

» (Patented) remove scale and sediment
> from outside of boiler flues.
Made of tool steel,
bardened, 2 edges on

N\ each scraper. Save

| fuel, flues, compound,

Sent on trial.

g/ lars and testimonials
from users.

LD, 371 Dearborn St., CHICAGO
séﬁé@ﬂ@ﬂééi@ﬁéﬂéﬂéﬁf

“NAPOLEON” {

BICYCLES
ARE SUPERB... Catalogue Free

THE JENKINS CYCLE CO.
18 and 20 Custom House Place, Chicago 7
< g0 < 00 T 00 < 00 < 00 < 00 < 00 <

New Idea in Trunks

The Stallman Dresser Trunk
}is a portable dressing case,
with drawers instead of trays;
the bottom is as accessible as
the top. Costs no more than
box trunk. Shipped C. O. D.
Bwith privilege to examine.
2¢. stamp illustrated catalog.

F.A. STALLMAN, 61W.Spring St,Columbus,0.
THE FADING OF PIGMENTS.—A PA-

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

and HEAD NOISES relieved by using

Wilson’s Common Sense Ear Drums.

New scientific invention, entirely different
in construction from all otner devices. Assist the deaf
when all other devices fail, and where medical skill bas
given no relief. 3afe, comfortable. ana invisible; no
wire_or string attachment Write for lsamphlet
WILSON EAR DRUM MA\NUKFG. _CO.,
Louisville Trust Co. Building, Louisville, Ky.,
¥~ Mention this paper. and 1122 Broadway, New York

b EFIANC E. MACHINE. WORKS
B

; Drum in position.

ANCE . OHIO.U

fp: . 2]

Air Cushion "’ Rubber Stamps
ALWAYS MAKE A GOOD PRINT,
Stamp, Stencil and Seal Supplies,

Wholesale and Retail.

THE R, H. SMITH MFG. CO.,

Springfield, Mass.

SMAll MOTORS for All Purposes.

The best manufactured. Specially adapted fo
all kinds of light work, sewing machine outfits
toys, dental drills, jewelers’ lathes models,
Send for Catalogue. The LEAVITT
M()'l‘()R C0., Manufacturers of Electric
Motors and Electrical Specialties, 122
Mitchell St., PROVIDENCE, R. I.

STATISTICS OF THE UNITED STATES.

—Abstract of a work by Mr. Henry Gannett, giving some
remarkable and little known facts that tell of the growth,
the present condition and the resources of the United
States. Coptained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 1011, Price 10 cents. Mo be had at this
office and from all newsdealers.

D HERE ACAIN!

.
Its a beauty, largerand better than ever,
nearly 100 pages 8x10 on best book paper.
Fully illustrated with finest engravings
ofspecial design. A veritable Encyclo-
pedia of Chicken information. Sent post-
Emd for only 15 cents. Address,

C.C.SHOEMAKER, Box158, Freeport, lll, U. S: A,

-P. 8.—Ineubators and Brondera. Hot water, pipe system,

the best in the world, a fine 32 page Catalogue free.

SHAKING GRATE

AGENTS WANTED in all
our Grates on royalt

WATER CIRCULATING GRATE CO., Mirs. and Sole Props.,
General Office and Works, 1026=1028 Filbert St., Philadelphia, Pa.

REAGAN FEED WATER HEATING, WATER CIRCULATING AND

For STATIONARY.
3y LOCOMOTIVE BOILERS

arts of the United States to manufacture .

MAI(INE, and

§F~ Send for Catalogue.

MESSRS. MUNN & Co., Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain,
whether” an invention EIObab y is
patentable by writing to Munn & Co.
Communications strictly confiden=

ial. A bhandbook of patents and
how to obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
ican. This splendid weekly paper,
elegantly illustrated, has the largest
circulation of any scientific work.
$3a year. Specimen copies free.
Address MUNN & CO.,
New York, 361 Broadway.

sWELL DRILLS

warded Hignest Medal at the World’s Fair.
All latest improvements. Catalogue free.

F. C. AUSTIN MFG. CO., CHICAGO, ILL.
S

free,

HARELM RIVER IMPROVEMEN_T

and Ship Canal.—An interesting account of the great
governiment work recently completed in New York City.
With 3 illustrations. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 1015. Price 10 cents. 1’0 be
had at this office and from all newsdealers.

They have a tone that’s
all theirown. « « o« &

arg thfe stam}-
ard of excel-
DEPARTURE lnoe s
g‘{%‘e r‘e : tes};'yl'les
%(;)stal for

BELLS

ﬁrices Send
et to THE N
E BELL CO
210 North Main 5n'eel,
Bristol, Conn., U.S. A.

currency or stamps, we will
send by mail, postage paid,

SR 1T
Cup

You will be delighted
end for our catalog of special-
Penberthy Injector Co

For $I

0Z.

capacity %

with it.

ties.
116 Seventh St., Detrolt, ‘WMich. GREA

The Electric Candle

for Magic Lanterns. Absolutely the newest
and least expensive device for scientific or
opular projection by electricity. (& Send

or specm? mrcular
QUE & CO. ( Iucorrorated),
1010 Chestnut St., Philadelphia, U. S. A

RAUGHTING o7 Siakiy 5 & "‘“%‘“

a month. Positions secured. Two cent stamp for
P. 0. Box 369, Trenton, N. J.

catalogue.

EXPERIMENTAL WORK

ELS &

N WFREE
UNION MODELWORKS CHICAG0

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: The Last Census of the
United States (1890), by States, Territories, and Coun-
ties; Tabie of Cities having over 8,000 inhabitants;
Map of the United States—miniature outline; The
Patent Laws full text); The Trade Mark Law (full
text); The Copyright Law (full text): The 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.

g™ Sent by mail to any address on receipt of price,
25 cents.

MUNN & CO., Publishers,

361 Broadway, New York.
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PIANOS! ORGANS! FREE!

Test trial for 30 days in your own home. NO MONEY REQUIRED.

PIANOS-ORGANS FROM $25.00 UP,

NEW SOUVENTR CATALDGUE

e ist he old established house of CORNIS
rm in the wor]d selling ex(luslvel from Factory to Pamllﬁdxreot A single mstrument at wholesa,l
\%Inte at once, CORNIS

CASH or EASY PAYMENTS.
A work of art illustrated in 10 colors.
Worth ita Weight in Gold. We‘fa.y

E, all you have todo is to asrk lm- it to-

H & CO., the

& CO., Estab. 30 yrs. Wnuhln‘ztonzN-
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SCROLL SAWS &‘}‘?ei‘iﬁfﬁs';':‘ii"“giﬂa P
catalogue.. Wilkinson Co., 88 Randolph 8t., Chicago

Shorthand hXhMail

Thoroughly taught by re-
porters. Catalogue and first
orthand College, Williamsport, Pa.

lesson Free. Potts
MACHINES. Corvliss Engines. Brewers'
and Bottlers’ Machinery. THE VILTER
MFra. Co., 899 Clinton Street, Milwaukee, Wis.

BlcYcLE 400 fine second-hand wheels. All

makes. Choice at your own price. Send
for Bargain List *S.” Mead & Prentiss, Chicago.

Wanted. Stationary engineers to send us their address
Valuable information will be given regarding a new and
perfect system of lubricating cylinders. State where em-
ploved. Imperial Oil and Grease Co., McKeesport, Pa.

Agent’s profits per month. Will
it or pay forfeit. New articles jus
A $1.50 saraple sent free. Try us.
ELECTROGRAPH CO., 28 Bond St., N. Y.

rove
out.

$525

TYPE WHEELS. MODELS & EXPERIMENTAL WORK.SMALL MACHINERY
NOVELTIES 8 ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N.V.

BI-SULPHIDE
OF CARBON
1 Care and Management of. 26 illus-

13
D Y N A M 0 S trations. Pamphlet, Price 25c.

American Iuduntnnl Publishing Company,

Bridgeport, Conn.

for use 1n the arts, Killing Insects
in Gram Killing Burrowmg An-
1mals, e Manufactured by

E. R. 'L‘A\ LOR. Lleveland Ohio

WATER WHEELS.
SEND FOR PAMPHLET.

JAMES LEFFEL & 0O0.,
Springfield, Ohio, U.8. A.

Experimental »« Workshop

143 CENTER ST,

S TEL

S. P. DENISON, N. Y.

ES
SEND FOR
CATALOGUE

E W.& D.MOGEY.
YONNE CITY. N.J.

NESS HEAD NOISES CURED
bym yIuvmb]e Tubular Ear Cushions. Whispers heard.
Warranted to help more cases than all similar devices

combined. Help ears as g lasses doeyes. Sold by
F. Hiscox only, 853 Bridway, N. Y. Send for book of proofs FREE

Incubators SBrooders

Best in the world, hot water, pipe system.
hatch chicks when others fml Catalogue ere
" Shoemaker Ineubator Co., Freeport, Iil. U, 8, As
PuULTRY PAPER, |illus’d, 20 pages,
25 cts. per year. 4 months
trial 10 cts. Sample Free. 64-page practical
poultry book free to yearly subscribers.

Book alone 10 cts. Catalogue of poumg
="booksfree. Poultry Advocate,Syracuse, N,

INCUBATO

.
A Catalo%ue of 64 pages. Givesfull
information of cost of raising poul-
| try and at the least expense. The
bookisworthdollarsto you. Address

A. I. Williams, 61 Race 8t., Bristol, Conn.

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

PROVIDENCE, R. 1.

MONITOR

é(NOWN. ERY AND
AMO| UBSTITUTE. IN FLOUR;|
PDWDER CRYSTAL" HEEL;SLAB & HONE FORM.

M CO._MONONGAHELA CITY. FAr_U. S.A.

ELECTRICITY PAPERS

No. 1. How to Make a Dynamo. | Price each 10c.
No. 2. How to Makea’.l‘glephone Bubier Pub. C

No.3. How to Make an Electro Motor. | Bubler Fub. Go.
No. 4. How to Make a Storage Battery. Lynn, Mass.

SAVE Twu PHUF'TS tire line direct to

Consumexs. Special Offer to Agents
Free, for Skate, Shears and Knife Shar en-
ers. i)lam(md Cutlery Co. 60 B'way,

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
1.a. Red Cypress Wood Tanks a specialty.
W. E. CALDWELL CO..
217 E. Main Street, Louisville, Ky.

THE ORNAMENTAL IRON INDUS-

try.—Description of the method of manufacturing
wrought iron into ornamental and artistic forms, With
9 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 1020. Price 10 cents. 1'0 be had
at this office and from all newsdealers.

‘We sell our en-

Acewrs Mo,
FPrice 255

TRANSFER ORNAMENTS.
Decalcomania), for Bicycles, Machinery,
ovelties, Name Plates, Trade Marks, etc.,
in all combinations of colors. Better and
cheaper than metal. Any design executed
to order. Write for prices. NATIONAL DE-
CALCOMANIA Co,, 228 N.12th St , Phila., Pa.

SEND for Catalogue of
the Musical Instru-
ment you think of buying.
Violins repaired by the
Cremona System. C. STORY,

26 Central St., Boston, Mass.

Sclemmc Amencan

PUBLICATIONS FOR 1396.

The prices of the different puhucatlons in the United
States, Canada, and Mexico are as follows*

RATES BY MAIL.

The Scientific American (weekly), one year - $3.00
The Scientific Amerlca.n Supplement (weekly), one
year. - - - 5.00
The Scientific Amencan Export Edition in whxch
is incorporated the Spamsh Edmon (monthly).
oneyear, - 3.00
The Scientific American Archltects and Builders
Edition (monthly), one year. - - - - - 250
COMBINED RATES.
The Scientific Americanand Supplement - -  $7.00
The Scientific American and Architects and Build-
ers Edition, - - - - - - a -
The Scientific American, Supplement, and Archi-
tects and Builders Edition, - - - - - 9.00

Provortionate Rates for Six Months.

This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.
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%Dvertisements.

ORDINARY RATES,

b insertion. -
inserrion. - -

Inside Pace. e
Back Page. e:

795 cents aline
%£1.00 aiine

B For some cluasses of Advertisements, Special and
Hiyher rates are required.

The above are charges per agate line — about eight
words per line. This notice shows the width of the line,
and is set in agate tyre. Fngravings may head adver-
tisements at the same rate per agate !ine, by measure-
ment, as the letter press Advertizements must be
received at Publication Office as early as Thursday
morning to nppedr in the toliowing Week’s issue.

A~ A

‘Monarch

Mounted on this king of bicycles,
you are Monarch of all you survey.
All nature is yours as you speed
along on your ride of health and
happiness. You can depend on the
MONARCH in any emergency.
There’s “Know How’’ in the making.

4models. $80 to $100, fully guaranteed. For chil-
dren and adults who want a lower price wheel the
Defiance is made in 8 models, $40 to $75.

Send for Monarch book.

Monarch Cycle Mfg.Co.
Lake, Halsted and
Fulton Sts., X
CHICAGO.
83 Reade Street,
NEW YORK.

&
S

Lo o

THE BICYCLE: ITS INFLUENCE IN
Ifealth and Disease. —By G. M. Hammond, M.D. A val-
naple and interesting paper in which the subject is ex-
haustively treated from the following standpoints: 1.
T'he use ot the cycle by persons in health. 2. The useof
the c¢ycle by persons diseased. Com,nned in SCIE.\‘T! FIC
\MERICAN SUPPLEMENT, No.1002. Price 10 cents.
To be had at this office and from all newsdealers.

Original LAWTON Slmplex Prmter

100 copies just like original from
any written or type-written
letter, postal card, music,
drawings, ete. No Stencil.
Different colors at one im-
pression. Indispensable if
you want ccgnes Saves its
cost in one day. Absolute- -
ly clean. No washing. Thousands
in use. Get the genuine LAWTON. Imitations are use-
less. Four sizes, $3t0 $10. (¥~ AGENTS WAN' TED
WLON & CO., 2 Vesey St., NEW YORK, N. Y.

NICKEL

AND
ELECTRO-PLATING
Apparatus and Material.

Newark. N..J.
81 LIBERTY ST., N. Y.

35 &37S. CANAL ST.,
CHICAGO.

cientific fook (jatalogue

RECENTLY PUBLISHED.

Our New Catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Wil
be mailed free to any address on application.

M IH\N & CO0., Publishers SCIENTIFIC AMERICAN,

361 Broadway, New York.

;:, THE |
_SEND FOR

GATALOGUE.

\ j{wvrm )

FULTON N, VY.

Send your business card

w for 150 p. 1395 catalogue. ;

The

American

Bell Telephone
Company,

125 Milk Street,
¢ Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted

tc Emile Berliner Novem-

-

7, for a combined

ber 17, 1891,
Telegraph and Telephone,
covering all forms of

Microphone Transmitters

or contact Telephones.

Hanson & V anWlnkle Co. |

p -

IMPROVEMENT THE ORDER OF THE AGE. "’ .

’ Three New Model

smith Premier Iypewriters

Nos. 2, 3 anD 4

HAVE YOU EXAMINED THEM ?
Many Improvements Heretofore Overlooked by Other Manufacturers.

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S. A

BRANCH OFFICES IN TWENTY-NINE PRINCIPAL CITIES IN THE UNITED STATES.

AE NI&!&TED ror FINE TOOLS INEVERY o
crioce. C.H.IBESLY & 00

"ANDAGENCY._ CHICAGO, ILL.US.A.—

WE ARE BULLDING . . .

The Celebrated

"HORNSBY-AKROYD'

~—— (OIL ENGINE
The De La Vergne Refrigerating Machine Co.
FooT E. 138TH STREET, NEW YORK.

DOES
ANY-

THING
PHOTOGRAPHIC-

m Pocket
Kodak.

Pocket Kodak, loaded for 12 pietures, 1y x 2, -
Developing nnd Printing Outfit, -

EASTMAN KODAK CO.
Sample photo and booklet ROCHESTER, N. Y.

Jor two 2-cent stamps.

$56.00
1.60

The Chlcagn Gas & Gasoline Engine

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

MANUFACTURED BY
J. J. NORMAN CO.,
48¢“A” South Clinton St.,
: CHICAGO, 1LL.

ENGINES.

gﬁ to 75 horse power. For Propelling Boats of all kinds.
eapest Fuel, Absolute Safety, No Licensed En, meer,
e Construction, Finndreds in Successful
for illustrated catalog
GLOBE GAS J\(-l\‘E CO..
Merion Avenue & 49th Street, PHILADELPHIA PA.

VAPOR LAUNCH.
T

Engine and helm controlled
from bow. Latest improved and
only 12to 1 motor now ready for
the market. 18 to 40 ft. launches
2,3,56and 7h. p. No licensed en-
gineer or pilot reguired Speed
and safety guaran No dan-
gerous naphtha or gasoline used.

Spllt Die & Tap Holders forbolding

hine

Four assortments for
each holder, holdi up
to and includin 14 sizes.

nd for fully illus-
trated mtalogu

> CHER)

GLOSSY o1 MATT.

and three sample prints.
the best and most uniform 1n t

VEIOX

Nepera Ghemlcal 30., Sole Manufacturers, NEPERA PARK, N. Y.

WELLS BROS. & CO., P.0.Box B, Greenﬁeld Mass.
A Revolution in Pho-=

PA p E tographic Printing.

When exposed to the same light, prints
500 times quicker than alburien. . .
No dull or rainy weather to interfere with your work.
No_ dark room’s 11or contplicated manipulation.

Developed and toned as fast as the printing frames can be filled. A choice of tones more
beautiful than can be produced on any other paper. Permanent prints. The greatest paper
for hot or damp climates. 35 cents in stamps brings two sample dozen cab’s, developer
%el n Platinoid, Enameled and Rough Bromide Papers are

e market. Nepera P O P, an insoluble gelatine paper.

Rembrandt, a Matt Printing-out Paper.

HALF A CENTURY OF CYCLES.—AN

interesting history of the c¢ycle from its origin up to the
present time. The first crank-driven bicycle. - The
** bone-shaker’ and lts successors. The tncyclP. The
modern wheel. Cycle building g science. Points of im-
provement. The pneumatic tire. A hand and foot cycle.
With9 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 10 - Price 10 cents. To be
had at this office and from all newsdealers.

Bicycies, Watches Guns, Puggies Harness,
Sewing Machiner Org:ns.” Pinnos =afes,Too#s
~cales of 11 v.rieties «nd 00v other articles 4
Lists free. CaIc Go ScaLE Co., Chicago. 11,

AL = Price

BRISTOL'S Recording Instruments.

Pressure Gayges, Vacuum Gauges. Volt-
meters, Amperemeters, Wattmeters, and
Thermometers, make continuous records
Wwill ?ay for themselves.

aranteed and
&Eu Send for Circu-
lars and Spec@mm C'hart
The Bristol Company, Waterbury, Conn

JESSQP'S STEE L't

o0oLS; A
WM JESSOF‘ & SONS L2 9i JO

ETC.
ST NEW YORK

Exact slée watches.

IME

from its earli- [
estconception
to the latest
production—
years of solid
research—

isYours—~

If you say “ Send me
Catalogue No. 6:2.
withyour address to

The
Waterbury Watch
Co.

Waterbury, Conn.

A Book of Tools

isnot only a good thing for the man
who buys 1'00l8, but also for the man
' who uses thems. [t tells about the
best kinds to have, and it tells where
to buy them at right prices. Of
.| course, it is alittle one-sided,because
it toots our own horn pretty loudly,
but that doesn’t matter aslong as it
dodes you some good. It is the most
‘complete catalogue of Tools, large
and small; Machinery, big and little,
and Supplies of all kinds. It contains upward of 550
pages, over 2,000 illustrations, and is sent, postpaid, to
any address upon receipt of 26 cents in stamps.

CHAS. A. STRELINGER & CO.

Address Advertising Dept., DETROIT, MICH.

ARE THE CHOICE

OF EXPERIENCED RIDERS,

Those who have learned to know the difference between a wheel that actually is high grade, andone that

is simply claimed to be.

REWARD

sentence of the thief.

Others may be good, but the Waverley is the Highest of all High Grades.
of a new Waverley Scorcheris offered to each person who recovers a stolen’96 Waverley
during 1896, payable upon presentation to us of satisfactory proof of the facts and the
This reward is open to every one excepting the owner of the

stolen wheel, but is not nayable to more than one person in any case.

ART CATALOGUE FREE BY MAIL.

INDIANA BICYCLE CO., INDIANAPOLIS, IND.

© 1896 SCIENTIFIC AMERICAN, INC.

ENG'NES ;MSISHs :tlinl;l \‘;'u:bhn&e t'l‘nul;. New
+ and Second-han Send_stamp for paper
“Machinery & Supplies.” W. P. Davis, Rochgster,llj\l.pY.

PRIESTMAN SAFETY OIL ENGINE

** Phenomenally low in cost of aperatwn.”—[ﬂ‘ranklm Inst.

THE
Nl 1]':'1{‘\[ Kerosene, NOT Gasoline
R
ENGINEER
Economical, Slmble, Safe, Au-
tomatic. ectric nght-
ng, Pumpmg, Milling, ete.
PRIESTMAN & COMPANY, Inc.
Front and Tasker Streets, = =

There is hardly a USE OF POWER

in Factory, Mill, Store, Office,
Elevator, éreamery, or Shop—
or on the Farm, the

“CHARTER”

is not now ﬁnm%l It is also run-
ning Boats, Well Drills, Pumps,
Dynamos, 'fl‘hreahmg Machines,
etc Of course it also uses Gas-

Philadelphia

F" ENTABLISHED 1845,

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly--52 Numbers a Year.

This widely circnlated and splendidly illustrated

paper is published weekly. Every number contains six-
teen pages of usefal information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Flectricity.Teleerapby, Photograpby, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year - 52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of 'I'nree Dollars by
the publishers; six months, $1.50; three months, $1.00.

Clubs. - Special rates for several names, and to Post-
masters. Write for particulars.

The safest way tc remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes dstray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway. New York.

¢
Sciemtitic Qmerican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in
size, every number containing sixteen large pages full
of engravings, many c¢f wnich are taken from foreign
papers an¢ accompanied with translated descriptions.
THB SCIHNTFFIC ANERICAN SUPPLEMENT is publishec
weekly, aud includes a very wide range of contents. It
preserts the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Naturat
History, Geography Archzology, Astronomy, Chemis+
try, Electricity, Light, Heat, Mechanical Engireering,
Steam and Railway Eneineeriog, Mining, Ship Buildinix,
Marine Engineering, Photography, Technologv. MarL .-
facturing Industries, Sanitary Engineering, Agricalture,
Horticulture, Domestic Economy, Biography. Medicire,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisi.s,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT. for the United States,
Canada, and Mexico. $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & CO., J(r] lh oadway, New York.

4ﬂulldmu dtttmt

THE SCIENTIFIC AMERICAN BUILDING EDITION is8
issued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages. forming a large and
splendid Magazine of Architecture, richly adorned with
elegant plates and other fine engravings; illustrating the
most interesting exampies of modern Architectural
Construction and allied subjects.

A special feature is the presentation in each number
of a variety ot the latest and best plans for private resi-
dences. city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with Floor
Plans. Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
bave won for it the Largest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

MUNN & CO., 361 Broadway, New York.

o1 (o Tndliy P8 B¢
Lxport Edat
Lxport Edition
of the SCIENTIFIC AMERICAN,with which is incor-
porated “LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography
with the SCIENTIFIC AMERICAN. Every number con-
tains about 50 pages, profusely illustrated. Itisthefinest
scientific, industrial export paper published. It circu-
lates throunghout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions
—wherever the Spanish language is spoken. THE 8CI-
ENTIFIC AMERICAN EXPORT EDITION has a large
guaranteed circulation in all commercial places through-
out the world. $3.00 a year, postpaid, to any part of the
world. Single copies, 25 cents.
=™ Manufacturers and others who desire to secure
foreign trade may have large and handscmely displayed
announcemen:s published in this edition at a very
moderate cost. Rates upon application.
MUNN & CO., Publishers.
361 Broadway, New York.

PRINTING INKS,

Tne SCIENTIFIC AMERI!CAN is printed with CHAS,
ENEL JOHNSON & (0.8 INK, lentn and Lombard
Sts., [‘:uladexpnia,aud 47 Rose St., opp. Duane, New¥ York






