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STEEL FOUNDATIONS OF TALL OFFICE BUILDINGS.

The contour of the city of New York is undergoing
a very striking change in the inereasing number of
tall office buildings now being erected. The construc-
tion of these buildings is made possible only by the use
of steel frames. The older type of building, whether
of brick, of stone, or of iron, depended for its strength
upon its walls. The modern tall office building has a
steel frame. This carries nearly the whole weight,
and the walls, solid and massive as they appear,
do not support the structure, but simply fill the
interstices. It is startling to think of the entire super-
structure of a twenty-story building resting upon
thirty or forty columns. Yet without this modern de-
velopment, without the use of steel, the walls of these
buildings would have to be so thick at the lower story
that there would be no room left for offices.

In a recent issue we illustrated the placing of the
piers of the American Surety Company Building, in
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cornice line.- It covers a lot approximately a square,
85 feet 4 inches by 84 feet 8 inches in area, yet none of
whose sides are quite parallel. The general design of
the tower-like structure speaks for itself, though much
of the detail is very rich, and cannot be shown in a
cut on so small a scale. At the base are shown the
different piers sunk by the pneumatic method de-
scribed in our issue of August 25. The bearing of
the columns has to be distributed over the tops of
these piers. A steel plave covers the top of the
masonry. On this is placed a grillage, whose first
course is made of ten 24 inch I beams - zhing 80
pounds to the foot. These beams wic just long
enough to extend across the top of thr pier, which is
covered by them laid close together. Transversely to
these, five 20" inch I beams, weighing 64 pounds to the
foot, are laid, covering about one-half of the area, only
in the center. A course of steel billets, 4 inches square
each, rests on these beams, and on this third course of
the grillage the base of the column is placed.

This description applies to the direct bearing col-
umns. As this building is erected, no party walls are
to be employed; the foundation had to be restricted to
the limits of the lot where bounded by other houses.
It is evident that a directly bearing column for some
portions of the side wall would have rested dangerous-
ly near the edge of the foundation piers. To provide
for this difficulty, cantilevers are employed to shift the
bearing of the outside column back tothe center of
the pier. Referring to the large cut, one of such canti-
levers is shown on its right hand, and the same is
shown on a larger scale in the larger scale or detail cut.
On precisely such grillages as already described. a very
deep plate girder is established, which rests on two
sets of steel billets, each set placed approximately over
the center of a pier top. The inner end of the canti-
lever is held down by massive iron straps. Its outer
end projects for several fcet beyond the steel billets,
and on its outer extremity is placed the column of the
outer wall. As the building progresses, the tie justde-
scribed holds the inward end of the cantilcver down in

(Continued on page 359.)
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this eity. This showed one of the first operations ineci-
dent to the establishment of a foundation of a tall .
office building.

In our present issue we illustrate the construction of
the steel foundation work of sucha building, represent-
ing at the same time the superstructure resting on the
foundations in question.

In the cuts two bui'dings are shown, both drawn to
the same scale. Tle one on the left hand of the page
represents the American Surety building, designed
by Mr. Bruce Price, the well known architect of this
city, with its foundation or substructure exposed.
The building is 303 feet high from the street to the

THE STEEL FOUNDATIONS OF TALL OFFICE BUILDINGS.
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Details of Cantilever, American Surety Building.
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A TORPEDO BOAT THAT RATES OVER THIRTY-THREE
MILES PER HOUR.

The British Admiralty is adding a large fleet of fast
torpedo boats to the navy, several of which, already
completed, are faster than any boats in the world.
The latest example is the Ardent. This boat is 200
feet long, 19 feet wide, 14 feet deep. Her engines are
5,000 horse power, built by Thornycroft & Co. On
trial November 9, mmaking two runs with and against
tide, her mean speed was 29°18 knots per hour, or a
little over 383ls miles per hour—the fastest velocity
ever attained by a steamn vessel. At the above speed
there was an absence of the usual vibration and but
little flame at the tops of the chimneys. The Ardent
is a wonderful boat. We need not enlarge upon the
importance to our own navy of the possession of ves-
sels equal in speed to those of other nations, and it is
to be hoped Congress will lose no time in providing
for their construction.

SO

THE NEW BROOKLYN BRIDGE STATIONS.

The work of enlarging the terminal stations of the
Brooklyn Bridge is being rapidly advanced, and soiue-
thing of their ultimate design is already apparent.
With the new system of tracks and plattorms, trains
may be run across the bridge every 45 seconds, instead
of every 90 seconds, as at present. The present carry-
ing capacity of the cars is 16,000 per hour, and this will
be increased to 32,000 persons per hour. There willalso
be an entirelv new arrangement of stairs and passage-
ways for reaching the street and the elevated railroad
stations. The exacting requirements of the new sta-
tions and the limited amount of space available for
carrying them out make the work very interesting
from a mechanical standpoint.

The platforms in the new stations will be much
wider than the present ones, and tracks will be laid on
each side of them. The trains will be run to and fro
on both sides of these platforms, thus making it possi-
ble to load and unload two trains at a tune. At pres-
ent the work on the station at the Brooklyn end of
the bridge is much farther advanced than on the New
York side. The framework of the building is in place
and the work of putting on the roof is already well
under way. The outward appearance of the station
will be much the same as the old one, but the interior
arrangements will be widely different. The Brooklyn
station now extends from Sands Street to High Street,
although it will ultimately extend on its north end as
far as the north side of Sands Street. This part
of the work, however, will be delayed until the
Brooklyn elevated railroad has finished its connec-
tion with the bridge, and the present elevated rail-
road station has been removed. The new bridge sta-
tion will not be used until both of the elevated roads
are ready to bring passengers to its southern end. The
Brooklyn elevated road intends to run through the
northern end of the bridge station, then to encircle the
plaza and pass again through the station at its south-

l'ern end, thus forming a continuous loop and avoiding

the trouble of switching. According to Superintend-
ent Martin, it will not be possible to run bridge trains
on the new system before next spring.

The roadways on the bridge have been widened near
the stations on both sides of the river to prepare for the
new arrangement. The nurpose is to spread the rail-
road tracks wider apart than they are at present, so
that the trains may be run to the outer edges of the
new platform. The new tracks will therefore extend
a trifle over the old roadway.

A serious oojection to the new system will be the in-
creased danger of accident incurred in handling so
many trains. The new system is, however, the most
perfect one possible under the present conditions.
To obtain greater safety of transportation, relief can
only be found by building other bridges.

THE SMALL CALIBER BULLET IN THE EAST.

In our is<ue of November 10 we published an article
entitled ‘“Small Caliber Projectiles.” Since the ap-
pearance of this article the world has learned of the
terrible wounds produced by the small bullet in the
war between China and Japan. It has been known
for a long time that the small caliber bullet would
necessarily increase thedeath ratein war. In Germany
the number of litter bearers has been largely increased,
so that every corps now has 1,168 litter bearers; this
increase was made in view of the fact that greater
mortality might be expected. As far back as the bat-
tle of Gravelotte, in 1870, the superiority of the French
chassepot of 11 mm. over the Prussian needle gun of
14 mm. was noted. From 18:6 on experiments have
been conducted to ascertain the efficiency of the new
projectiles and the nature of the wounds produced by
them. In the lecture delived to the cadetsat Annapolis
*“On Gunshot Injuries Produced by the New Projec-
tile of Small Caliber,” by Henry G. Beyer, Surgeon
U. 8. N., printed in the Proceedingsof the U. S8 Naval
Institute, thirty-four references were made to literature
on the subject, no title being earlier than 1881. The
experiments were made on cadavers and animals, and

ishowed that a great deal of the tissue was destroyed
188 and the bones very finely comminuted. The destruc- carried by assault.
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tion wrought by the new bullet is largely the result of
the so called ‘‘explosive action.” By this term we are
to understand the injury produced by projectiles,
which is out of proportion to the size of the projectile
itself. Thus if the tissues are destroyed or pulped and
the bone pulverized, the injury would be inore exten-
sive than if the bullet had merely plowed through the
flesh and fractured the bone.

The captain of one of the American warships on the
Asiatic station has written home of some very inter-
esting things that he hasseen. Describing a visit to
the Japanese field hospital, near Nagasaki, he says:

*There I got a fair conception of the killing and
wounding qualities of the new small bore rifle that all
Europe is adopting. The Japaneseinfantry arm istle
Murata, the invention of Gen. Murata, now chief of
ordnance of Japan. The caliber of thegunis 0'315end
the bullet weighs 235 grains.

‘I saw a Chinese officer who had been struck in the
knee joint by one of these bullets, fired at a distance
of about 1,00 yards. The thin steel envelope of the
bullet had broken and the joint was simply a mass of
finely comminuted bone splinters. The knee was per-
fectly soft, without a bone in it unbroken an inch long.
Of course the leg had to be amputated.”

The caliber of the new United States magazinerifleis
030 and the bullet weighs 220 grains. When this bul-
let was first decided upon, there was considerable talk
about the new bullet lessening the mortality in war.
Many persons claimed that the new projectile would,
in a Jarge number of cases, simply put the soldier hors
de combat, and some even went so far as to call it a
‘““humanitarian ” bullet; butit is difficult to see wherein
humanity is benetited, in view of the facts mentioned
above, unless it is to assist in extirpating war, for
after all a battle is a ** bestial frenzy,” as Leonardo da
Vineci has well remarked.

A DModel

Plans are being discussed by a number of philan-
thropie people in New York for providing healthful
and comfortable tenement houses for the poor at rea-
sonable rates of rent. 1t is proposed to build on a plot
of ground in Brooklyn, 75 by 208 feet, a huge struec-
ture six stories high, to contain 408 rooms. Several of
the provisions for the comfort of these people will
doubtless prove of great value. A central open court,
20 feet wide, will run from the front to the rear of the
building, thus providing plenty of light and air. No
rooms are to communicate, but all will be easily acces-
sible. The frame of the building is to be constructed
of iron or steel, and the covering will consist of sheets
of corrugated iron. The whole is to be absolutely fire-
proof. 'The building will also be supplied throughout
with the most approved sanitary arrangements. The
estimated cost of the building is $125,000. The rooms
will be rented in suites of 2, 3 or 4, at the rate of $3 a
mouth for each room. The stock company who expect
to supply the capital for this undertaking argue that
the tenement houses are a necessary evil, and that
charity should be expended to the end of making them
as wholesome as possible. A novel feature of this es
tablishment will be the distinet divisions into which
the house is to be divided, in order to provide separate
apartments for Germans, Jews and Italians.

Steam as a Means of Defense.

A simple and effective method of repelling train rob-
bers by discharging jets of steam upon the attacking
party has recently been patented by William H.
Reeve, an old tugboatman, of New York. The invent-
or has enlarged upon the plan long followed by rail-
road companies of attaching a steam jet to locomo-
tives to scare cows and other animals from the track.
The patent provides for running steam pipes along the
boiler, one on either side from the cab forward. The
ends of the pipes are supplied with small nozzles so
formed that jets of steam may be projected through
them a distance of 50 or 60 feet. It is claimed that
these would prevent any person from approaching
nearer than this distance. Similar pipes could be run
to the rear of the train and be supplied with nozzles,
rendering it impossible for any one to reach the rear
platform. Other pipes could be arranged at the car
doors, while by the use of flexible pipes or hose the
steam coald be carried and discharged from the win-
dows at will. These pipes need not be so large as to
be unsightly or inconvenient in any way.

A further use of steam as a means of defense, the in-
ventor claims, would be in protecting banks against
thieves. Since banks are usually heated with steam,
the attachment could readily be made. Small jets of
steam might be so arranged at the windows of the
tellers that they could be projected into the faces of
the robbers. These jets might be operated by hidden
levers or by electrical attachments.

A more ambitious plan, however, is to utilize steam
in the defense of forts, armories or arsenals. Powerful
jets of steam could be discharged at doors and win-
dows of arsenals. Forts could be protected in a simi-
lar manner, and as long as the supply of steam held

‘Tenement House,

;out, the inventor claims, they could not possibly be
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The Early History of Literature,

In a most interesting article by Amelia B. Edwards,
in the Contemporary Review, entitled * The Art of the
Novelist,” the author says:

One of the most ancient examples of fiction in the
world, one which has survived the rise and fall of mauny
an ancient and many a modern empire, is an Egyptian
romance entitled ‘“ The Tale of the Two Brothers.”
We have the original manuscript in the British
Museum. Itis written on nineteen sheets of papyrus,
in a fine hieratic hand, and it was penned some three
thousand two hundred years ago by a Theban scribe
named Ennana. This Ennana was Librarian of the
Palace to King Merenptah, the supposed Pharaoh of
the Exodus; and he appears to have written the tale
by order of the Treasurer, for the entertainment of the
Crown Prince, Seti-Merenptah, who subsequently
reigned as Seti II. This prince hassigned his name in
two places on the back of the manuscript, these being
probably the only autographsignaturesof any Egyptian
king which have come down to our time. This most
venerable and precious document was purchased in
Italy by Madam d’Orbiney, who sold it in 1857 to
the authorities {of ;the British Museum; and it is now
known as the d’Orbiney Papyrus.

That the ancient Egyptians were novelists and
readers of novels waswhatno one suspected till Madam
d’Orbiney purchased her famous papyrusin 1857. The
Egyptologists of Europe were, in fact, fairly scandaliz-
ed to find that these ‘‘grave and reverend signiors,”
whose mummies were so eminently respectable, had
tastes as frivolous as our own. Since that time many
more specimens of ancient Egyptian fiction have come
to light, tales of adventure by land and sea, talesof
enchantment and magic; even historical romances and
ghost stories.* These discoveries have cast a new
light upon the early history of literature. They show
us that Egypt was not only the birthplace of all our
arts and all our sciences, but that the Vailey of the
Nile was in truth the cradle of romance. It was from
Egyptian sources that Herodotus derived many a nar-
rative which he innocently accepted for fact and re-
peated as history; and it is from these sources thatthe
Arab story-teilers of the middle ages draw many an
incident familiar to us all in the pages of ‘*“The Thou-
sand and One Nights.” *‘The Shipwrecked Mariner "}
(who, by the way, performs the astonishing feat of sail-
ing up the Nile as far as Nubia, and thence gaining
the open sea) is cast, like Sindbad the Sailor, upon an
island peopled by serpents. General Tahuti, in a story
called “ The Taking of Joppa,”} introduces his soldiers
into the beleaguered city by means of a stratagem less
successfully attempted in after-ages by the ‘‘ Forty
Thieves ;” that is to say, he conceals a certain number
of men in big jars which are carried by others of their
comrades, disguised as captives laden with booty.

‘We modern novelists are well pleased when our stories
find favor in many lands, and are translated into many
tongues; but if tried by this test, the second part of
*The Tale of the Two Brothers” throws all our mod-
ern successes into the shade. Wefind it reproduced in
every age and in every civilized land.

The fact that novels and tales were written by the
scribes of Egypt before Hebron and Zoan were found-
ed, is indeed very extraordinary. And we must re-
member that these ancient romances are the parent-
source of all the light literature of medizval and mod-
ern times. The great Mesopotamian nations had ap-
parently noschool of fiction. Theeclay eylindersand tab-
lets of Borsippa, of Warka, of Babylon, of Nineveh, have
as yet yielded nothing in the shape of a popular tale or
a popular song. Legends of gods and heroes, chroni-
cles of victories, cold-blooded records of hideous tor-
tares inflicted on prisoners of war, calendars, contracts,
accounts, magical formulz, and the like, have come
down to us in abundance from the libraries of these
grim, practical and eminently disagreeable people; but
nothing, absolutely nothing, which brings them into
touch with ourselves, upon the common ground of im-
agination or sympathy. When, therefore, we lose
sight of fiction in Egypt, we lose sight of it for a long
time in the East, and follow it to the West, to Greece
and to Rome.

_ e tr——
‘Trial of Mortar Batteries at Sandy Hook,

A very interesting series of experiments were con-
ducted recently at Sandy Hook by the Board of Ord-
nance and Fortification to ascertain the value of mor-
tar batteries in repelling the attack of an enemy. The
idea was! to determine how far and with how
much aceuracy they could be thrown when it was
desired to perforate the deck of an enemy’s war
ship. A battery of wmortars consists of sixteen
pieces, and the trial consisted in setting these off
singly and in groups of four. By carefully adjust-
ing the angle of the gun, the single shots were made
to hit the target repeatedly. The purpose of dis-
charging four guns at a time was to ascertain if the
shots could be made to fall at the same point. The

* An English translation of certain ancient Egyptian tales, in illustrated
form, will shortly be issued by Professor Flinders Petrie.

4+ From a Twelfth Dynasty papyrus.
1 From a papyrus of the Eighteenth Dynasty.

experiments on land showed that the shots fell within
a distance of thirty-two feet of each other after trav-
eling a distance of 3,000 yards. In the case of the
shots fired at a target on the water, it was found that
the four shots fell so close together as to make a single
splash, and every shot hit the target or came within
afew feet of doing so. The experimenters declare
that they were well satisfied with the result.

_ et r—

EXPIRATION OF THE HEKTOGRAPH PATENT.

The invention known as the hektograph (from the
Greek ekaton, hundred, and graph, write) cousists in
making a pad or cake of gelatine, glycerine and water.
This forms a stiff jelly, and if a sheet of paper having
lines drawn or written with aniline ink is lightly
pressed upon the jelly, a reversed copy of the linesor
writing will be received thereon. The ink is absorbed
by the jelly to such an extent that many successive
copies of the lines or writing may be taken by simply
pressing successive sheets of dry blank paper upon the
inseribed jelly. It forms a most convenient and excel-
lent method of duplicating letters, sketches, etc. The
mode of use is illustrated in our engraving.

A United States patent for this invention was
granted June 1, 1880, to the Austrian inventors, Messrs.
Kwaysser and Husak, and under the ordinary term of
the law the patent would expire June 1, 1897. Section
4,887 of the United States Statutes, however, provides
that ‘“every patent granted for an invention which has
been previously patented in a foreign country shall be
so limited as to expire at the same time with the
foreign patent, or, if there be more than one, at the
same time with the one having the shortest term.”

Several foreign patents were granted for the above
invention prior to the American patent, among them
an English patent, which expired November 13, 1894 ;
consequently, the American patent expired on that
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date, and the invention is now the property of the
public, and any person may now freely make, use, and
sell the hektograph.

An approved formula is as follows :

THE COPYING PAD.

Gelatine, by weight........ooiiiiiiiiiiiiiiiiiiiornrennes 1 part.

Glycerine. ... ..oovvveeiiiiiiiiiniininn covinn cee o cenn 4 parts.

£ 15 2 parts,

THE INKS.

1. Methylviolet..,,....ccov v tiiiiiiniiiiiiiiiiieanes 1 part.
.87 . 7 parts.
7N (707 4 o ) L P 1 part.

2. Rosaniline.. ........ .. ciiiiiiiiiiiiiiiiiiien 2 parts.
AT 0000600 60 000A0GG0000006066a . GE0000Ga000000=a050 10 parts.
7N (701 1 ) U 1 part.

To prepare the pad for use it is necessary to pass a
wet sponge lightly over the face of the gelatine and
allow it to nearly dry before taking the first copy. If
this precaution is neglected, the face of the pad will be
ruined by the first transfer.

Electric 'Traction in Paris.

Two electric tramways, both operated on the ac-
cumulator system, are at present in successful opera-
tion in Paris. One runs from St. Denis to the Made-
leine and the other from St. Denis to the Opera, both
lines belonging to the Compagnie des Tramways de
Paris et du Departement de la Seine. The length of
each line is about 53{ miles. The electricity generat-
ing station is situated at St. Denis, where the accumu-
lators for both lines are charged. The generating plant
comprises three Desrozier’s dynamnos driven by three
Corliss engines, each of 125 horse power. The dynamos,
which were supplied by the Maison Breguet, of Paris,
run at 600 revolutions per minute, and give 230 am peres
at 260 volts pressure, being arranged in quantity.

The car chest is supported on two single-axle trucks
connected together by an arrangement of springs to
allow of passing round curves. Each car will accom-
modate fifty passengers. Theaccumulators, which are

of the Laurent Cely type, supplied by the Societe pour
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le Travail Electrique des Metaux, of Paris, are
placed under the seats of the car. Two batteries are
allotted to each motor car, each battery consisting of
108 cells having 11 plates, inclosed in ebonite cases.
The dimensions of the plates are: Depth 200 mn.,
width 200 mm., or-8 inches square, and thickness 0-006
min., while the weight of the active material is 3824
pounds percell. Theaccumulators are rapidly charged
at a constant pntential of 260 volts. The capacity of a
battery of accumulators is 230 ampere hours, equal to
52 horse power hours, sufficient to run the car for a
period of six hours, equal to from four to six consecutive
journeys. The average distance traveled by each car
is 135 kilometers per day, or about 83 miles. The effici-
ency of the accumulators is said to be 70 per cent. The
average yield is 35 amperes on thelevel and 55 am peres
on grades of 25 mm. per meter. In practical operation
deep grades oceur which necessitate a yield of 70 am-
peres, equal to 4 amperes per kilogramme of active ma-
terial. The track consists of both Vignole rails and
Broca grooved rails, the former, weighing 484 pounds
per meter, being laid in the suburban roads, while the
Broca rails, weighing 9214 pounds per meter, are laid
within the city limits. One charge of the accumulators
would suffice for a journey of 120 kilometers on the
Vignole rails and only 65 kilometers on the Broca
rails. The upkeep and the charging of the accu-
mulators is done under contract by the Socié¢té pour
le Travail Electrique des Métaux, at the rate of 16 cen-
times (a little over 3 cents) per car Kkilometer, or not
quite 5 cents per mile.

Coming now to the motors, these are two in number,
and of the Manchester type, with Gramme ring indue-
tors. They are excited in series, while the brushes are
composed of four carbon blocks. Connection is made
between the motors and the axles by two systems of
gear wheels in the ratio of 12 to 1, the first series run-
ning in an oil bath. Each motor can develop, at 1,350
revolutions per minute, a total of 10,000 watts at 230
volts pressure. Under these conditions the efficiency
between the terminals of the dynamo and the axles of
the trucks is said to reach 73 per cent. It should he
added that both the trucks and motors were supplied
by Messrs. Averly, of Lyons, and that the total weight
of a motor car, including accumulators, motor, and the
fuil number of passengers, is nearly 134 tons.

_————t—r—
Effect of Machinery.

In mechanical weaving the progress, says the Manu-
facturers’ Gazette, has been great, not only in the
quality and character of the work done, but in the
amount of produection. There is scarcely a woven
design that cannot now be produced on the power
loom. But the advancement in power loom weaving
is more appreciated in the speed at which the loom can
be run and the facility with which it can be tended.
In this, England is much ahead of the Continent, and
the United States of the world. In 1830 thc average
speed of the cotton loomm on plain goods was 80 to 90
picks in England, while to-day it is 195 picks. In some
instances the speed is run up to 240 picks a minute.
These speedsaretheoretical, and indicate the possibili-
ties of the machine. As a fact, the effectiveness of the
loom is 8 to 16 per cent less, due to stoppages from va-
rious causes. The difference between the theoretical
and practical efficiency of the loom is owing in an im-
portant degree to the efficiency of the operative that
operates it. This is seen, somewhat, in the number of
looms that one person runs, which is considerably
greater in the United States than in England, and
greater] in the latter country than on the Continent.
The records of a large weaving mill in Hyde, which
has remained in the hands of the same family for the
period covered, 1832-90, show an increase in the weekly
production per operative of over 140 per cent, and at
the same time a decrease in the unit cost of labor, while
the earnings per weaver have been increased nearly 90
per cent, notwithstanding a reduction in working
hours, per week, of over 24 cent. Not only have the
earnings increased in this proportion, but their buying
power has increased even more, or 220 per cent, based
on the price of flour. According to Ellison’s statistics,
the productive capacity per operative increased 214
times from 1844 to 1880, and the cost of labor per
pound of cotton manufactured declined nearly 35 per
cent.
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Desulphurization of Liquid Cast Iron.

The author has solved the problem by the use of the
non-oxidized salts of barium, especially the ferro-
cyanides, which are easily decomposed by heat into
iron, carbon and barium. Barium ferrocyanide is ob-
tained by mixing the concentrated and boiling solu-
tions of yellow prussiate and of barium chloride. A
double barium and potassium ferrocyanide, obtained
by mixing equivalent weights of the two salts in solu-
tion, has generally given the best results. The reac-
tion must be effected in the exclusion of air and of
every oxidizing action. On meltingin a lined crucible,
with the cover luted, a mixture of the sulphurous cast
metal and of barium prussiate, with the addition of
fluor-spar, it is easily perceived that all the sulphur
passesinto the slag around theingot.—A. De Vathaire.
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THE COMPASS FIELD GLASS.

All of our readers are acquainted with the wonder-
ful instrument called a field glass, that permits of dis-
tinguishing objects at a distance with great distinet-
ness. This apparatus is much used by our officers in
military reconnoissances. Up to the present,
however, it has had one great fault, that of
giving no indication as to the exact situation of
the point observed. This latter could be desig-
nated only by a few vague terms, such as to
the right, to the left, ete. Mr. Geraud, a cav-
alry officer, has just overcome this defect by
adapting to the ordinary field glass a compass
that exactly determines the directions in which
the observations are made.

The compass field glass, the general appear-
ance of which is shown in Fig. 1, consists of an
ordinary double field glass, in one of the parts
of which is inclosed a compass with its rose
arranged horizontally. Fig. 2 shows the details
of construction. At A we observe, mounted
upon a pivot, the movable rose upon which is
fixed the magnetized needle. A flexible strip,
O, terminates at F, where a spring held by a
rod, D, keeps it constantly pressed against the
rose, A. On the outside of the field glass there
is a button, E, which permits of annulling the

rection nearest the datum line, then the following
direction, and by indicating the exact division occupied
by the datum line. Forexample, in the position of the

rose represented in Fig. 8 we read S. E.—E. 17 grades.
Such determination will permit of finding exactly

action of the spring, F, and of setting the rose

free. The pivot and the compass are inclosed

in a box, B, placed in the field glass, usually

on theleft side. At the upper part there is a glass, G,
upon which is traced a line that serves as a datum
mark for the readings. This line is directed according
to the axis of the field glass, and, consequently, ac-
cording to the line of sight At H thereis a properly
inclined mirror which reflects the rose of the compass
and sends the rays in a horizontal direction.

The rose is provided with peculiar divisions for clear-
ly fixing the positions of the objects observed. It is
formed of a circle divided into eight equal sectors
through four diameters. Four divisions correspond to
the cardinal directions N., S., E., and W., and the four
others to the collateral diameters. Fig. 3 gives the
plan of thisrose. One willremark the illuminated part,
which is the only one visible in the apparatus. The
angle comprised between a cardinal division and the
contiguous collateral division is divided into ten equal
parts, each of five grades.* We have entire lines
marked 1 and 2 to the left and right of a median di.
vision designated by three dots. The other interme-
diate divisions are indicated by one dot. The reading
is done by first enunciating the cardinal or collateral di-

*The *grade” is the division adopted in the army. The circumference

is divided into 400 grades.
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THE COMPASS FIELD GLASS.

again upon a map the situation of the place observed.

In order to render the vision very clear, it has been
necessary to adopt an optical arrangement that allows
the divisions of the rose

M, of the compass to be
.;B read with great ease
N ! without, however, in-
ﬁ; terfering with the bi-
A;'L\ N¢ nocular vision. To this

effect, the head of the
field glass is provided
with a double convex
lens set into a movable
collar, A (Fig. 1. The
refracting power of this
lens is so calculated as
to annul the concave
ocular of the field glass
on the one hand and,
on the other, to form a
magnifying lens for fa-
cilitating the reading of
the compass. Thislens can be easily shifted by press-
ing upon the movable head, A, and is therefore capa-

F1¢. 4—Construction to permit of
obtaining the exact position of
the point X upon a map by
means of the observed angles
aand g,

THE ANCIENT ROMAN BRIDGE AT MOSTAR.

© 1894 SCIENTIFIC AMERICAN, INC

et

ble of rendering to the field glass its special properties
for binocular vision.

All these modifications can be easily introduced into
the ordinary field glass. The instrument under con-
sideration lends itself to a most interesting series of
determinations. 1t is possible to reccgnize
upon a map the point where one chances to
be, to make a hasty survey upon horseback, to
establish an optical post at an indicated point
upon a map, etec. We shall select an example
of the most practical problems for making it
known to our readers.

We find ourselves at a point, y (Fig. 4), whose
situation is totally unknown to us, and we de-
sire to determine such point. In the vicinity
there are two other points, A and B, such as a
city, a tower, a hill, etc.—in a word, two points
that we can easily observe. We take a look at
these two points in succession, and note in
each case the divisions indicated by the posi-
tion of the compass with the datum line.
Supposing a and 5 to be the divisions observed
upon a map, let us fix the points, A and B,
whose positions are known. Through each
of them let us pass a line, M N, parallel with
the N S direction, which is the line of the
magnetic meridian in these places. The cor-
rection relative to the magnetic declination is
made, and, consequently, the geographical
meridian is confounded with the magnetic.
Starting from M A, let us inscribe the angle, &, and
from N B the angle, 5. Let us draw two straight lines
forming such angles. They will meet each otherat a
point, y, which is the exact position of the point sought.

As may be seen from this brief description, the com-
pass field glass is destined to render great services.
The apparatus. which is very ingenious and based
upon the simplest principles, permits of fixing, by
measurements sufficiently precise for practice, the
vague and uncertain results that up to the present
have been furnished only by observations left to the
appreciation of each person.—La Nature.

THE ROMAN BRIDGE OF MOSTAR.

The border lands of civilization are nearly always in-
teresting, and Herzegovina is no exception to the rule.
This province of Europe forms a part of Bosnia and is
surrounded by Dalmatia, Croatia, Bosnia, Servia and
Montenegro. The chief town of Herzegovina is Mos-
tar, the meaning of this word being ‘‘old bridge.”
When Sir Gardner Wilkinson visited Mostar shortly
before the publication of his work on Dalmatia and
Montenegro, in 1848, the difficulties which were thrown
in his way were almost insurmountable - but now Mos-

'|,‘:/\ Sl
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tarisa station on the Bosnia State Railway, and has
11,000 inhabitants, who are of many nationalities, Herze-
govina having passed from Turkish rule to Austrian
military occupation in 1878.

Mostar is situated on the Narenta, a brawling
stream, thirty-five miles from its mouth. The banks
are high and rocky, and are connected by a beautiful
bridge, for which Mostar has always been celebrated
and which forms the subject of our illustration. It is
a single arch, the span being 95!4 feet, and at low
water the parapet is 76 feet above the water and at
high water it is sometimes only 4434 feet from the
water’s surface. The breadth of the arch is 142 feet,
the roadway 132 feet. On the north side is a stone
conduit for conveying waterto the eastern portion of
the city. The bridge rises about ten feet in the cen-

ter, giving an effect of lightness which was evidently
not intended in the original designs. The building of
the bridge is attributed to Trajan or Hadrian, about
A. D. 120, but the Turks have carefully concealed the
Roman masonry with small stones, which give the
bridge the appearance of a Turkish construction.
Both the inherent grandeur of the arch and tradition
favor the belief that it was constructed by the Romans.

ing water to it. A damp cloth placed over the design
or model keeps it moist when not worked. In model-
ing bass-reliefs the operator applies the clay to a slab
of slate or a metal-covered block, which can be raised
and lowered at will. Some models are made of soft
wood shaped out by the usual chisels, gouges, ete.
The clay model when completed is allowed to become
hard. A coating of shella¢c is then applied and the
sides built up with a quantity of soft clay. A solution
composed of melted beeswax and resin is then poured
over the mould, the casting of which forms the wax
mould from which the plaster of Paris cast is made.
About 5 pounds of beeswax to about 7 pounds of resin
are required to form a 12 pound mould, it taking about
half an hour to harden. The moulds when castareabout
2 inches in height and ranging from 14 inch to 1inch in
thickness. The wax mould when a plaster cast is to

i‘l i
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tion is the taking of the cast from the mould. This is
performed by submerging the mould into a water box
for a few moments, the east coming in contact with
the water causing the plaster to shrink and raise
slightiy. The mould is taken out as soon as the cast
raises, and turned bottom up. The sides and bottom
of the mould, which is elastic, are then pressed in and
out by the fingers, the operation causing the cast to
loosen and drop out. Before the cast is dry the back
is scored with a knife, which causes it to hold when
plastered to the ceiling. The cast is then trimmed
and the center hole cut through with a gouge. Luke-
warm water in winter and cold water in summer is re
quired for loosening the casts from the moulds, the
wax being very sensitive to heat and cold. The cost
of the wax used in making the moulds ranges in price
from 30 cents to 38 cents per pound. and the resin from
3 cents to 4 cents per pound. A single operator can
make a cast about 2 feet in diameter in about one hour.
Plaster of Paris center pieces run from about 1 foot in
diameter upward and are sold to the trade at from 50
cents to $2 each, according to the design. The sketches
were taken from the works of Charles Mattern & Son,
Jersey City, N. J.

T el @ ——C—
Earthquakes in Mexico,

The earthquake which visited the city of Mexico
on November 2 was probably the most severe shock
felt in that region since the famous earthquakes of
1858. An eye witness of the scene, who corresponds
with the Boston Herald, has related some very inter-
esting details concerning it. The shocks, he says,
commenced with an upward movement of the earth
of such violence that massive buildings rocked upon
their foundations like children’s cradles. Many

LD ]

Entrance to the bridge on
both sides is gained by gates
flanked with towers which are
supposed to have been erect-
ed on Roman substructures.
There are some Turkish in-

seriptions on the bridge. The
town is irregularly built, the
streets being unpaved for the
most part. The business of
the town is chiefly done in
the two bazars, which are arranged in true ori-
ental fashion. The houses are built and roofed with
stone. We are indebted for our engraving to L'Illus-
tration, and for the greater part of our description to
Wilkinson’s work, cited above.
— il P—
THE PLASTER CENTER PIECE INDUSTRY.

The center pieces, brackets, and moulding used in
the decoration of ceilings in public buildings, dwell-
ings, ete., are made principally of plaster of Paris. A
model is first made of clay, from which a mould
consisting of resin and beeswax is formed, into which
the plaster of Paris center piece is cast. The first pro-
cess is the modeling of the design in clay from a sketch
or drawing. This is done by spreading out a quantity
of finely tempered and plastic clay on a hard wood or
marble-covered table, the design. if a floral or fruit
piece, being modeled into shape by the fingers and by
the use of a number of wood, ivory, bone and steel
tools, the modeler using them for finishing off neatly
and sharply the parts which cannot be reached by the
fingers. The best workman is one who ecan do most
toward producing the required forms with his fingers
unassisted by artificial tools, as a greater degree of
ease and freedomn almost always results from the use of
the hands alone. While the modeling is in progress
thLe operator keeps the clay moist and plastic by add-

THE PLASTER CENTER PIECE INDUSTRY.
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be made is first greased tho-
roughly in every part with
lard or wmineral oil, tiic ma-
terial being applied with a
stiff long-haired brush, the
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greasing of which prevents :

the plaster from sticking to the mould. The dry plas-
ter of Paris is first mnixed with water by hand in a
tin vessel. To form a center piece about 2 feet in
diameter, the operator mixes from 5 to 6 pounds of
plaster in about 3 quarts of water to the consistency
of eream, an expert being capable, during the process
of mixing by his hand, of judging when the solution
is ready by the sense of feeling. The material is then
poured from the vessel into the mould, which is placed
on a raised wooden frame, the center of which is cut
out. The center of the mould, which projects below
the bottomn where the gas pipe passes through, rests
over the opening, causing the mould to set evenly on
the frame. After the plaster of Paris has been in the
mould a few moments, the operator takes a portion of
the plaster out of the cast where it is likely to be thick
and heavy and spreads it over the thinner parts. The
edges are then fastened’and the material smoothed over
by the operator passing a smooth wooden bar or stick
over the surface. The cast is then allowed to harden,

which takes about half an hour. The next opera-
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roofs were completely wrecked and large cracks were
made in walls of solid masonry. The cathedral also
sustained serious injuries. During the most violent
part of the earthquake the pictures on the walls
swayed to and fro, and telegraph cables swung in the
air like clothes lines. The horses on the streets were
unable to keep on their feet, and water was hurled
out of the public fountain basins. The rocking was
accompanied by loud, rumbling sounds which added
to the terror of the people. The actual loss of life
has been fixed at fifteen lives, and long lists of casusl-
ties are reported. The earthquake was also accom-
panied by the eruption of the volcano Colima, which
continued long after the shocks had subsided to emit
clouds of steam. There is a theory that on both
coasts of Mexico there are submarine voleanoes which
are active during seismic phenomena on the land.
The scientists of the region visited by the earthquake
assert that the shocks had no connection with the
great disturbances of the earth’s crust in South
America.
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Electrical Effects on Wool,

Wool, says the Manufacturers’ Review, after it is
shorn and cleansed preparatory to the ecarding and
spinning processes, is capable of being highly charged
with electricity, and the phenomena resulting from
this characteristic are familiar to all carders. Often-
times the influence of this agent is so active as to inter-
fere materially with the working of the wool.

Wool that is thoroughly wet, or that is well lubri-
cated, either artificially or with its own natural grease,
shows no effects from the presence of electricity, andit
may be accepted as a well established fact that in al}
grades of wool the susceptibility to the influence of
electricity increases in the ratio of dryness or absence
of lubricating material in the fiber, or, in other words,
to its freedom from the moistening effect of oil or
water,

Sufficient moisture properly applied will not only
prevent all of the ill effects of electricity in wool, but
will destroy every evidence of its existence in both the
picker and card rooms.

By making the feed light in bulk, speeding the feed
roll and doffers faster for a quick feed and quick deliv-
ery, and reducing the speed of the main cylinders,
tumblers, fancies, and the vibratory motions of the
condenser, all of which results in diminishing the fric-
tion, the electrical effects are also done away with,
either entirely or to such an extent that no injury re-
sults,

It is in a warm, damp atmosphere that tlhe work of
the card room is always at its best, if the stock is liable
to electrical effects.

Thawing Frczen DNeat.

A large portion of the supply of beef to the London
market is furnished in a frozen condition, brought from
great distances. A process for accomplishing the
thawing of the frozen meat has been invented by
Messrs. Nelson Brothers, who have an experimental
chamber working at Lambeth. The chamber is pro-
vided with double doors, one of which is extremely
thick, so as to shut out as far as possible all external
atmosphere. The chamber has no windows, but is sup-
plied with electriclight. On enteringone sees only/some
thirty quarters of beef hangingin rows on hooks, over
a slightly raised open platform, with a canvas curtain
at the back. Under this platform, however, there is a
series of steam pipes, while behind the curtain thereis
a series of pipes filled with compressed ammonia, simi-
lar to those used in connection with the ordinary freez-
ing processes. The steam pipes under the meat causes a
current of warm air to ascend all round it, and as soon
as this current reaches the top of this chamber it is
drawn to the freezing pipes behind the curtain, by
which all moisture is frozen out of it on to the pipes
themselves. It accumulatestherein the form of snow,
which at the time of the visit of our representative was
three-quarters of an inch in thickness. The snow has
to be scraped off the pipes from time to time, and it is
stated that the accumulation during five days, in the
thawing of thirty quarters of beef, has resulted in no
fewer than 168 pounds of water. During that same
period the meat itself lost only one per cent in weight.

The purpose of the canvas curtain is, of course, to
divide the ascending warm current from the descend-
ing cold current, and it is claimed that the effect of this
incessant passing of the airfirst over the steam pipes
and then over the freezing pipes is eventually to freeit
from all moisture, and so produce that ‘‘ warm, dry
air” which has been aimed at allalong. When the
meat is first hung the temperature of the room is
almost at freezing point, but the steam is turned on
gradually, until on the fifth day the temperature of the
chamber has been raised to that of the air outside. By
that time, it is claimed, the frost has all been thawed
out of the meat, which is then in a condition to be
sent to market for, if need be, immediate consump-
tion.

_— —tr-—
Navy Yard Improvements,

A number of important improvements are about to
be added to the Brooklyn Navy Yard at an expense of
$500,000, and bids for the work have been asked for.
There is to be a new concrete quay wall, 460 feet long,
at the foot of Main Street, and a similar one 3816 feet
long is to be built along the Whitney Basin. A cause-
way 522 feet in length will also extend from the north-
east boundary of the reservation to the cob dock
across Wallabout Channel. Its walls will measure
1,045 feet, and the work must be completed by No-
vember 1, 1895. The causeway is to be 41 feet wide
at the top, with a 20 foot driveway. Of the building
improvements, the boiler shop is to be enlarged to
twice its present dimensions. A new plate bending
shop, 200 by 85°feet, to cost $70,000, will be placcd near
the stone dry dock to supplant the temporary wooden
sheds now standing there. Probably the most impor-
tant change, however, will be the modern three-story
office building, which is to replace building No. 6. A
large part of the money used in this work has been ob-
tained from the sale of navy yard lands to the city
of Brooklyn for market purposes.

Scientific Jmevican

[DECEMBER 8, 1894.

Sorrespondence.

THE EUREKA SMOKE BLEACHER.
To the Editor of the SCIENTIFIC AMERICAN :

In continuation of the subject matter of the illus-
trated article given in the SCIENTIFIC AMERICAN of
October 27, T would add the following .

The theory or fact of dust in our atmosphere being
the means by which light coming from the sun is re-
flected, and if there were no dust in the air we should
be in continual darkness, and that thevapor in the air
condenses on the dust and is precipitated to the earth
in drops of rain, and that no rain drop forms and
falls without having a particle of dust as the
nucleus, seems to have a verification in the action of
the Eureka smoke bleacher, for while the combustion
in the furnace is perfect, nothing is visible as coming
from the chimney, the steam which pours into the
chimney four feet from the top, at a temperature of
212° F., is immediately met by the gases from the fur-
nace at a temperature of not less than 360° F., and the
vapor is absorbed by the air. If a bushel of coal is put
in the furnace, a change immediately takes place, inky
drops of water heavily charged with carbon are pre-
cipitated to the bottom of the chimney, while at the
same time steam is visible coming from the chimney,
and on the roof falls a shower of sparkling drops of
water, which retain their form for a while and glisten
in the shining sun. Place your finger on one of these
drops that has fallen on a clean board, draw a line, and
a black streak will follow the finger, thus showing that
a particle of carbon formed the nucleus of each drop,
which being lighter laden than those which fell to the
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bottom of the chimney, floats a short distance away,
but finally falls.

In round numbers, 99 per cent of'the carbon entering
into what is called dense black smoke is either con-
sumed or precipitated to the bottom of the chimney.
This no municipal corporation can possibly object to.
The manner in which this percentage was obtained_is
as follows ¢

After carefully watching the chimney for over a
month, several persons, who acted independently of
each other, compared notes after the test had been
made, and came to the conclusion that out of ten work-
ing hours per day the aggregate tine when smoke was
visible, varying at intervals of one-fourth to five min-
utes each, and varying in color from scarcely percep-
tible to 80 per cent of dense black, was one hour, and
the color would not aggregate over 10 per cent of dense
black, so that the amount of smoke escaping the chim-
ney was 1 per cent, leaving 99 per cent tobe either con-
sumed in the furnace or precipitated to the bottom of
the chimney, while much of the 1 per centthat escapes
into the air is precipitated on the roof. Ninety per
cent of the time perfect combustion takes place, as
evidenced by no smoke coming from the chimney, and
daylight in the carbon box so bright that a newspaper
can be read. The nitrogen in the chimney probably
absorbs and conveys the light from the top to the bot-
tom, with thestartling effect of its being much brighter
than open daylight. When carbon enters the chimney
the light disappears, an investigation of which is quite
interesting. The drops are formed in the chimney
where the steam strikes the carbon first; the heaviest
loaded fall down the chimney apparently through the
gases, the balance of the drops are thrown out of the
chimney like spray from a fountain, the heavier drops
curling gracefully over the sides of the chimney a few
inches from the top and falling close to the chimney on
the roof, while the lighter go higher in the air, some as
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high as ten feet, and fall a distance from the stack,
really a beautiful sight to look at. The roof for ten
feet around the chimney is very black, shading gradu-
ally another ten feet, where the roof is comparatively
clean. In drops newly fallen on a piece of clean tin,
particles of carbon, the nucleus of the drop, are seen
floating around. The engineer’s white jacket, on which
fell a shower of these drops, absorbed the water and
left the little black carbon spots to stand out in bold
relief,

The old soldier’s tale of rain always falling after a
battle is no doubt true; the moisture in the air prob-
ably condensed on the particles of carbon in the powder
smoke forming rain drops.

There is no oxidation of the iron lining of the chim-
ney. It is perfectly dry and smooth. The only moist-
ure in the chimney is these little inky drops of rain.
Each dropseems to have an individuality ofitsown and
to be about two-thirds carbon in moist and cold weather
and nine-tenths carbon in hot, dry weather. The tem-
perature six feet below the top of the chimney stood
360°, at steamn pipe 285°, at top 205°, in carbon box 95°, the
atmosphere 70°. It seems an absurdity tosay steam at
212° will condense in a temperature of 360°; but when
the law governing the formation of rain drops is con-
sidered, this does not seem so difficult.

Each raindrop seems to have an individuality of its
own; millions of them fall side by side, never interfer-
ing; they fall at times through an atmosphere of 80 to
90 per cent density without being affected in the least.
Whether they gather any additional dust particles in
their fall is at present unknown; but it is possible, as
the inky drops of water formed by the bleacher seem
to gather carbon in their descent, and the principle of
the bleacher is the principle of the making of a rain-
drop. It would be interesting to know just how high
a temperature the principle would stand.

The device is easily adapted to stoves, ranges, and
grates by means of a steam-producing hot water back,
and pipe within the chimney to near the top. The
grate would require a carbon pit in the rear of the hot
water back, with drawer at bottom, as shown in the
accompanying illustration.

1, grate; 2, ash pan; 3, steam-making hot water back,
with or without automatic feed water; 4, carbon box;
5, carbon drawer, easily withdrawn after removing
grate: 6, damper; 7, steam pipe; 8, tap in steam pipe
to moisten air in the room, valuable to hospitals; 9,
gases going up chimney; 10, carbon being precipitated;
11, point at which vapor condenses on carbon par-
ticles.

It should be remembered that the dark-colored mat-
ter called carbon or soot is more than one-half metal,
which eannot be consumed. It is absurd for city ordi-
nances to say it can. Fines will not effect it: the in-
genuity of man iswasted in attemptingit. Whatthen
can be done to rid the atmosphere of this disagreeable
matter ? The only solution is to stop it from entering
the atmosphere after it leaves the furnace; thisis done
by the bleacher. JAMEs T. SANDS.

St. Louis, Mo., 320 Roe Building, December, 1894.

Good Advice for Electric Car Builders.

An average of four or five cases of cars taking fire
from electrical causes are reported to us every month,
says the Street Railway Review. To this should be
added three or four cases more of employes and passen-
gers getting shocks from parts of the car which ought
never to be alive. While we have never heard of a
serious accident from this cause, there must be some-
thing radically wrong with the general run of car wir-
ing which admits of so many cases of this kind coming
to public notice. Car wiring is often not as carefully
done as 50 volt incandescent light wiring, although it
must stand ten times the voltage. Setting fire to cars
and treating passengers to free shocks is not conducive
to inducing traffic among the timid members of the
community, and the money spent in repairs of cars
that have been set on fire might be better spent in bet-
ter wiring in the first place. In this connection itisa
good plan when overhauling or building cars to see
that all metal work within passengers’ reach is per-
manently and positively grounded by a connection
with the truck frame.

—_——
The Fox and the Eagle,

At Rondout, N. Y., recently, Samuel Jones set a
trap for a fox at the upper end of the old Frazier
clearing, in Seabury Settlement, and when he went to
see if he had caught anything he found the trap was
gone, notwithstanding it had been secured by a chain
and a heavy staple driven into a log alongside.

The chain had been broken, and there was a rather
plain trail in the dead leaves.

This trail Jones followed until he got to a small
opening, about a dozen rods away, where on the moss
lay his fox, dead, yet holding fast by the throat a dead
eagle.

The eagle, in flying over the woods, had seen the en-
trapped fox and had swooped down upon it, but the
fox, although crippled by the trap, had made a good
fight, and had Kkilled his assailant while yielding up
his own life.
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STEEL FOUNDATIONS OF TALL OFFICE BUILDINGS.
(Continued from first page.)
its place. On the same inner end is established
another column, which in the completed building
supportssucha share of the weight as to take the strain
from the anchorage. It seems a daring conception to
base the wall of a 800 foot building upon an end of a
plate girder overhanging as this one does, yet precise-
ly this method of construction is adopted in many
buildings, and is recognized as one of the best ways of
solving the problem of their construction.

The American Surety building rests on thirty-two
of these steel columns, Two of them bear a weight of
584 tons each; one of the columns on the north side
carries 1280 tons; these are the extremes of weights
carried ; the other twenty-nine columns sustain var-
ious loads intermediate between these. There are two
cantilever columns, and they support respectively 746
and 663 tons. The columns support all of the build-
ing except these lower two stories.

Our other cut shows a building termed the Fahys
Building, now erecting in this city, by Messrs. Clinton
& Russell, architects, in which a type of foundation is
adopted which has been used to a considerable ex-
tent in Chicago. Over the entire area of the building,
after a sufficient depth is reached, is placed a layer of
concrete. Over this concrete 20 inch I beams weigh-
ing 64 pounds to the foot, and extending across the lot,
are laid, twelve inches between centers, and are com-
pletely bedded in cement. On the platform thus es-
tablished longitudinal plate girders 4 feet deep are
placed, on wkich rest the columns, twenty-six in num-
ber, for carrying the superstructure. Theload carried
by a single column varies from 172 to 357 tons, the
building being 150 feet high,

This is an example of the shallow type of founda-
tion, but one which has been found to answer ad-
mirably, even where the soil is of soft consistence. In
this city there is a temptation to use deep foundations
in many places where the solid rock can be reached.
In a soil like that of Chicago, however, there is little
advantage in this, and the present example shows the
application of this platform type of foundation in New
York. The ground at Chicago is such that the build-
ings settle a little, and the extent of this settling is so
well understood that in erecting a building it is al-
lowed for, and it is only when the building reaches its
approximate size that the lower story sinks to its final
and predetermined level.

As regards the wind bracing of these buildings, this
is provided for by the general rigidity of the frame and
by bracket plates introduced where the columns and
horizontal members intersect. It has not been found
necessary to use diagonal tension members. In special
cases, such as the dome of the Manhattan Life In-
surance Buiiding, however, a very elaborate system of
wind bracing may be employed, but for the main
structure the frame gives ample strength.
e

Athletics as a DMental

In England we are apt to take the necessity for sports
in some form for granted, but in Awerica the subject
of athletics is discussed with a seriousness which hardly
obtains in this country. Dr. Conant, of Boston, in
a very suggestive article in the Boston Medical and
Surgical Journal, pleadsearnestly for the general accep-
tance of athletics, not as a wmere sport or pastime, but
as part of the system of education which the universi-
ties supply. There can be no question that while the
‘sitstill system” of education has done much harm to-
children, free muscular activity has been conducive to
brain development, partly, probably, by supplying it
with more healthy bleod, but partly, also, by the cere-
bral activity involved, the muscle and the nerve being,
in fact, but two parts of one machine.

Much as one might imagine that carefully planned
gymnasinm exercises could be arranged to give the
exercise required, the gymnasium does not seem a
popular place; nor does Dr. Conant seem to think
much of it as ameansof education. Asusuallyarrang-
ed it is under cover, and so lacks that great essential—
fresh air; and it lacks the stimulating influence of out-
door sports, and especially of games. Nevertheless,
gymnastics, although not the most useful form of exer-
cise, are of great advantage as a training for a crew or
team. If, however, says Dr. Conant, there is to be any
attempt at regular and systematic development, not
only of the body, but of the mental faculties as well,
one must have, in order to get the highest good from
such training, a certain amount of stimulus in the
work to bedone, the stimulusarising from competition
and from public appreciation.

Speaking of football, he says that thereis a consider-
able risk of injury in the game, especially to men who
have not been carefuily trained in the sport at school.
What is wanted is some constant and careful supervision
over the players, so that they shall bein a condition
both of physical and mental health. A list which is
given of the injuriesreceived by the Harvard men dur-
ing the last four seasons shows a considerable number
of accidents, but comparatively few of a serious nature,
and those appear to have occurred chiefly among the
‘‘class” rather than the ‘‘’Varsity” teams, showing

Training.

that the better-trained men are far the least liable to
injury. There seems no doubt that rowing isone of
the best means of developing aman inan all-round
way ; but both in regard to it and ‘‘track” athletics
much of the benefit arises from the individual training
or ‘‘coaching” given to each man.

We come round, then, to the old point that athletics
should be looked on as part of the education of that
inseparable neuro-muscular arrangement of which man
is principally made up, and to the activity of which all
expression of either intellect or emotion is due. In
considering the further bearing of this question, the
influence which an athletic training has upon a man
after he has left college must not be lost sight of.
Many a man feels that his success in after life is largely
due to the excellent condition of his mind and body
brought about by the athletics which he practiced
when in college.

This athletic training never entirely leaves him in
after life, and although he mmay be much occupied in
other ways, he still finds opportunity for indulging in
some form of athletic work which keeps him physically
a healthy man and mentally a bright one.—British
Med. Jour.

-~

Some Experience with Mosquitoes.*

BY HOWARD EVARTS WEED, AGRICULTURAL COLLEGE, MISS.

‘While it has been known for some time that a small
amount of kerosene placed upon water containing the
larve of the mosquito will kill the larve and thus to
some extent lessen the number of mosquitoes in a lo-
cality, it was not until Mr. Howard gave his experience
with the remedy that we realized how easy it was to
rid a locality of the mosquito pest. In the French
quarter of New Orleans it has been a common practice
for many years to place kerosene in the water tanks to
lessen the number of mosquitoes in that locality ; but
I know of nothing that has been written showing that
such is the case, and in this age of advancement we
can no longer go by hearsay evidence. Everything
must be founded upon known facts, and these facts
can only be ascertained by experiment. Thinking
that some experience with the kerosene remedy for
mosquitoes which I have had this season might be of
interest, I wish to state the following as corroborative
of what Mr. Howard has shown in regard to the sim-
plicity of the remedy.

On the college campus are eleven large water tanks,
two of which are used for drinking water and the
others for irrigation and fire protection. Not far
from the limits of the campus are also four pools of
standing water, three of which are used for watering
stock and the other for irrigation in the horticultural
departinent. These pools, however, are well stocked
with fish, and as I have never found any mosquito
larva in the pools, I am under the impression that the
fish keep the pools clear of them.

Before the water tanks were built the college cam-
pus had been quite free from mosquitoes, but the evil
has been constantly upon the increase, reaching its
climax early the present season. I have often advised
that a small amount of kerosene be placed in each of
the water tanks, and the college proctor several times
informed me that he ‘‘had a nigger put Kkerosene
in the tanks every week, but it did no good.” The
college physician also stated that he had placed some
kerosene in a jar of water containing some of the wig-
gletails, but that the kerosene had not killed them,
thus regarding the remedy recomnmended as ineffect-
ive.

By the 20th of June of the present year mosquitoes
had become so numerous on the college campus as to
make life a burden, and sleeping without a mosquito
bar was out of the question. Wishing to demonstrate
the effectiveness of the remedy which I had recom-
mended, I took a large glass jar and filled it nearly
full with water from one of the tanks, which was fair-
ly alive with the mosquito larve. The jar contained
several hundred of the larve and I took it to the col-
lege physician, poured a little kerosene in the jar, and
asked him to please watch the effect. This was as
expected, for within fifteen minutes all the larve were
dead. Upon visiting the various tanks I found that
four of them contained the mosquito larve in very large
numbers, as I had expected to find. The other tanks,
with one exception, are within closed buildings in
which the mosquitoes are not apt to breed, as they are
situated in dark garrets and used for fire protection.
The exception noted was a tank used for general house-
hold purposes, and the gentleman owning it assured
me that he placed a cup of kerosene in the tank every
Monday morning. June 26, I placed in each tank a
gallon of kerosene, with the result that ten davs later
the mosquitoes had almost entirely disappeared from
the campus, and we were able to sleep without mos-
quito bars. Theamount of keroseneused was much more
than would have been necessary, and I am sure the
same work would have been accomplished had only five
of the tanks been treated, these being the only ones
that are outdoors and not protected much. All the
outdoor tanks are covered, but there are many cracks

*Read at the Brooklyn (1894) Meeting of the Association of Economic
Entomologists. —From Insect Life.
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where the mosquitoes can get in and out. An examin-
ation of the tanks has been made about once a week
since the kerosene was put on, and on July 18 more
kerosene was put in two of the tanks. Upon all the
outdoor tanks a thin film of kerosene has remained
since the kerosene was put in. The campus is now
nearly free from mosquitoes, and has been so since ten
days after the kerosene treatment. Hereafter during
the summer kerosene will be put in the outdoor tanks,
putting in enough to keep a thin film over the top of
the water.

I have also found that kerosene is also a good article
to use to prevent mosquitoes from annoying one when
the mosquitoes are numerous. To use it for this pur-
pose a little is smeared on the back of the hands and
also upon the face. At first thought this would seem
to be a disagreeable operation, but a trial of it will
prove that it is not disagreeable in the least. It is
quite effective in keeping the mosquitoes away and is
much better than the Florida method, which I have
been told is to remain secreted under a large iron ket-
tle and with a hammer clinch the bills of the mosqui-
toes as they are thrust through the kettle.

Aerated Bread.

In 1859 Dr. Dauglish, an Edinburgh physician, de-
vised a process of bread making which did away with
the use of yeast and itsconsequent evils of fermentation
and deterioration. Aerated bread is made from dough
that has been raised by the mechanical introduction
of carbon dioxide. Dr. Dauglish’s process consisted in
using water charged with CO: in place of yeast, and
for mixing the flour and water by a mechanical con-
trivance instead of by hand. The aerated bread is
said to be more nutritious and more digestible than the
ordinary yeast bread. It can be made in one and a
half hours, while it requires from four to five hours to
form the sponge of yeast bread alone, not including
thetime necessary for kneading, raising and baking.

There is, therefore, a considerable saving of time and
labor, and the aerated bread might be sold at a very
low figure. Its manufacture, however, would be eco-
nomical only when it is made in great quantities, since
the plant for manufacture is costly. Aerated bread
bakeries have been established at various times in
New York, Chicago, and Philadelphia, but none have
proved popular, and it is probable that at the present
time not a loaf of aerated bread can be bought in
America. In England, however, aerated bread has
been popular for twenty years. There are at present
eighty-three stores selling it in London alone, employ-
ing over 1,000 operatives. The stores have an average
of from 250,000 to 300,000 customers a week, or about
15,000,000 customers a year.

- et ——
Electricity as Bait,

The Prince of Monaco has invented a fishtrap which
issaid to have proved highly successful. In the first
place he has provided a trap net which can be sunk to
a depth of two miles, and this is furnished with an
electric light and plunge battery, protected against
the pressure of the water by large air cushions. When
the trap has been sunk into position, the current is
turned on, and the light from the lamp attracting the
fishes, these are caught in large numbers, many of
them being such as have not been previously seen.
The apparatus consists of a small incandescent lamp
of three candle power, having a piece of wire twisted
around it to keep it from shaking against the quart
bottle in which it is placed, the bottle being weighted
to insure its sinking to any depth required. Attached
to the lamp and passing through the stopper are two
light weight electric wires, which run out to any length
desired, the depth of the lamp in the water being re-
gulated by a large float board.

@

A Ship Pierced by a Swordfish.

A curious account of the injury sustained by a
vessel trom the thrust of swordfish has recently been
reported by the captain of the Norwegian bark
Lorenzo. The sword or projecting bone of the fish
passed through the metal sheathing of the hull,
through 6 inches of planking and 8 inches of inside
ceiling. The sword was found firmly wedged into the
holeit had made, and when extracted with some diffi-
culty. it was found tobe 20 inches in length and of an
oval shape. The larger end measured 5 inches in
diameter and the sharp point 214 inches in circumfer-
ence. The water made a passage for itself at the side
of the sword, and it was found necessary to work the
pumps at intervals of six hours to keep the vesselafloat.

O

Lactola,

This relates to the improvement of skim milk, where-
by its deficiency in fat is restored. One hundred gal-
lons of the milk with 50 to 200 pounds of white sugar
are boiled in a vacuum pan to one-third or even one-
fourth of its bulk. The mixture is transferred to
another pan, and 114 to 2 ounces of refined cottonseed
oil are added, and the whole stirred until thoroughly
blended. This artificial milk is termed *‘lactola.” The
admixture of coffee, cocoa, tea, or extract of meat with
‘““lactola” is also claimed.
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THE NEW ARMORY OFf THE SEVENTY-FIRST
REGIMENT, NEW YORK CITY.

The people of New York take great pride in their

military organizations. The National Guard of the
State of New York has about 5,200 officers and enlisted
men in the city of New York.

One of the largest

In the last few years

feet 8 inches in length, was also discovered. An ex-
ploring party is being fitted out to make a thorough

investigation of the ruins.

W

<>

Phosphoreted Hydrogen.

. A new and extremely simple mode of preparing
the State has made liberal grants for building armories. phosphoreted hydrogen is described by Prof. Retgers

drogen does not combine with phosphorus is founded
upon some old experiments of the French chemists
Fourcroy and Vauquelin, who state that when phos-
phorus is melted in hydrogen gas, vapor of phospho-
rus becomes diffused in the hydrogen, and confers upon
it the power of ignition in contact with oxygen with-
out any combination between the phosphorus and
hydrogen occur-

and finest of these
is the new armory
of the Seventy:
first Regiment,
situated on Park
Avenue and occu-
pying all of the
western end of the
block which is
bounded by 33d
and 34th Streets.
It is one of the
choicest locations
in the city. We
give two photo-
graphic illustra-
tions, one of which
is a general pei-
spective view and
the other the mas-
sive doorway near
the corner tower.

The edifice is
built of light
stone, the style a
modified French
Gothie. The
crenellated towers
afford an excel-
lent position for
marksmen in case
the armory should
e attacked. The
first floor is occu-
pied by the great

drill room, the
library, and offi-
cers’ rooms. On

the second floor SCL-AMN- Y.
are the company
rooms, which are

appropriately dec-

orated. The interior of the armory and its appoint-

ment are adwmirably adapted for their intended use.
The armory has just been finished. The architect was
J. R. Thomas, of New York, and the contractor Patrick
Gallagher.

———O-

@

Interesting Ruins of Clif Dwellers.

The ruins of a very interesting city of cliff dwellers
have recently been discovered among the Bradshaw
Mountains of Arizona. It is situated high up on the
terraced banks of Willow Canyon, and is estimated to
comprise 260

o Sl s "_L"!:ah.‘.:‘lﬁ"_'\

ring. In view of
the great readi-
ness which, as
Prof. Retgers has
recently shown,
warm hydrogen
exhibits to unite
with free arsenic,
it was considered
possible that the
reason for the
non - combination
of hydrogen and
melted phospho-
rus might be
found in the low
melting point (44°)
of the latter. Ex-
periments were
therefore made
with red phospho-
rus, which, of
eourse, is capable
of being raised to
a much higher
temperature.
When dry hy-
drogen is led
through a glass
tube containing
red phosphorus
a nd afterward
through a wash
bottle containing
water, practically
pure hydrogen is
found to escape.
Immediately,
however, a gas

W

THE NEW ARMORY. SEVENTY-FIRST REGIMENT, NEW YORK CITY.

in the current Zeitschrift fur Anorganische Chemie.
After reviewing the usual mode of preparing the gas
for demonstration purposes, by heating yellow phos-
phorus in an aqueous solution of potassium hydrate,
and the other more rarely employed methods of pre-
paration—such as by the interaction of calcium phos-
phide and hydrochloric acid, copper phosphide and
potassium cyanide and phosphonium iodide and wa-
ter—the question of the direet combination of hydro-
gen and phosphorus is discussed. It appears that the
currently accepted idea that ordinary molecular hy-

buildings, in a
fair state of pre-
servation. Like

most of the cities
of these strange
people it stands
in an almost inae-
cessible position.
A series of narrow
steps cut in the
rock in the side of
the canyon pro-
bably provided
means of ascent
and descent. Only
a few of the build-
ings have been
explored and
these were found
to contain large
quantities ot pot-~
tery. The most
interesting dis-
covery, however,
was of a number
of crude agricul-
turalinstruments.
This is the first
proof of any value
that the cliff
dwellers cultivat-
ed the soil. The
canyon in front
of the ruins of the
city is one-half a
mile in width and
gives evidence of
having been cul-
tivated at some

flame is brought
under the part of
the tube contain-
ing the phosphorus, combination occurs, and the gas
issuing from the wash bottle at once inflames in the air.
The non-spontaneously inflammable gaseous hydride of
phosphorus is also therefore accompanied by a smaller
quantity of the spontaneously inflammable liquid hy-
dride, and a sufficient quantity of the latter for de-
~monstration may be isolated by leading the vapors
"through a U tube immersed in a freezing mixture.
Moreover, the solid hydride is likewise produced as a
yellow deposit near the heated portion of the tube.
Upon removing the flame from beneath the tube, the
bubbles of escap-
ing gas cease to
take fire as they
emerge into the
air, and are found
to consist of al-
most pure hydro-
gen.

T h e produc-
tion of phosphor-
eted hydrogen is
consequently en-
tirely dependent
upon the eleva-
tion of the tem-
perature consid-
erably above thc
melting point of
ordinary yellow
phosphorus. The
new mode of pre-
parationis recom-
mended by Prof.
Retgers as being
more convenient
and elegant than
the old-establish-
ed method of boil-
ing phosphorus in
caustie potash, as
forming an excel-
lent exawmple of
the direct com-
bination of two
elements and as
furnishing ample
demonstration of
all three hydrides
of phosphorus,
the gaseous,

- T
i

.

remorte period. A
man’s skeleton. 4

DOORWAY, ARMORY OF THE SEVENTY-FIRST REGIMENT,
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liquid and solid.—
Nature.

NEW YORK.
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'The Monkey in the Man.

To see the monkey in the man you have only to
study the faces, bodies, and habits of babies. Such is
the theme of a very interesting article contributed by
Mr. S. S. Buckman to the new number of the Nine-
teenth Century. The actions of children are, indeed,
he says, like ‘“ ancient monuments of prehistoric times.
The human infant is an interesting object of scientific
research, and even a cross baby should be calmly con-
templated by the philosophic mind.” The Westmin-
ster Gazette subjoins a dozen of the numerous illus-
trations which Mr. Buckman gives to show how sur-
vivals of our simian ancestry may be found by any
nursery philosopher:

1. Monkeys are snub-nosed (simian). So are babies.

2. Babies have pouch-like cheeks. To judge from
ecclesiastical monuments, this characteristic is suppos-
ed to be specially angelic. It is really monkey-like.
Baby cheeks are the vestiges of cheek pouches, possess-
ed for storing away food, as in Cercopithecus, a mon-
key in which this habit of storing may be observed at
the Zoological Gardens, if visitors feed it.

3. At the base of the vertebral column babies have a
deep circular depression. This is the mark of the
monkey’s tail.

4. Babies (as Dr. Louis Robinson has shown) have
superior arm power and very short legs. So have
monkeys. ’

5. Babies in catching hold of anvthing don’t use
their thumbs, but clasp it between the fingers and
palm. This isthe action of monkeysin going from
bough to bough.

6. A baby can move any of its toes independently,
and it can move them one from another so as to make
a V between any of them. Asit growsolder it loses
this power and also the power of turning its ankie;
but that it has such power over its muscles when
young points to ancestors who used their feet more
than their hands as organs for picking up small ob-
jects; and who relied on their arms and hands for
supporting their bodies.

7. Babies go to sleep on their stomachs with their
linbs curled up under them—a survival from our four-
footed ancestors.

8. Babies are rocked to sleep—an imitation of the
swaying to and fro of the branches where our monkey
ancestors lived. Even our nursery ditties (‘‘ Lullaby
baby on the tree top”) point back to the arboreal
ages.

9. The stair-clilnbing instinet of babies (like the tree-
climbing propensity of boys) show :

10. The fruit-stealing instinet is a survival from
monkeydom.

11. Children are fond of picking at anything loose—
oecause monkeys pick off the bark from trees in order
to search for insects.

12. Children are very fond of rolling. This points to
the time when our ancestors had hairy bodies tenant-
ed by parasites, and allayed the irritation by rolling.

A DOUBLE ELM TREE.

We are indebted to Mr. R. D. Wirt, superintendent
of the Independence (Mo.) Water Works Company, for
the following : You will find in this photograph a pe-
culiar freak of nature. The tree is an ordinary elm, and
can be seen in a good healthy state of growth on the
farm of Captain L. P. Wil-
liamson, two miles north
of Independence, Mo. The
trunk at each end of the
bow is some 20 inches in
diameter, and it is a very
difficult matter to tell
which is the original root.
Hence our amateur artist,
P. H. Grinter, has im-
printed on the photograph
the question ‘“Which is it?”
Dead Sea of
America.

The dead sea of America
or Medical Lake, as it is
called, because of its medi-
cinal qualities, is situated
on the great Columbian
plateau in Southern Wash-
ington. It measuresa mile
in length and from a half to
three-quarters of a mile in
‘width and hasa maximum
depth of 60 feet. It stands
at an altitude of 2,300 feet
above the level of the sea.
The chemical composition
of this lake is nearly iden-
tival with that of the Dead
Sea of Palestine, and like
its eastern counterpart, it
is almost devoid of life and
no plant has yet been
found growing near its
edges.

The

DEATH OF JAMES ANTHONY FROUDE.

The famous historian, religious essayist, and bio-
grapher, James A. Froude, died on October 20, at the
age of seventy-six years.

““The death of Mr. Froude,” says the New York
Evening Post, ‘‘ends a life which, in its interests, its
emotions, and its activities, in more ways than one re-
flects the strange transition through which England
has been passing during this century. He was one of
the very few survivors of that extraordinary group of

JAMES ANTHONY FROUDE.

! .
'young men who, over fifty years ago at Oxford, illus-

| trated in the sphere of religion the power of the all-per-
| vading spell of the romantic spirit in its revolt against
the rationalism, the common sense, and the placid self-
content of the eighteenth century, which found their
shapes in the utilitarian Liberalismn of the day.”

Mr. Froude was the son of Archdeacon R. H. Froude.
His education was obtained at Westminster and at
Oriel College, Oxford, where he was graduated in 1840.
He took his master’s degree, and in 1842 he carried off
the English prize with an essay on ‘‘The Influence of |
the Science of Political Economy on the Moral and
Social Welfare of the Nation.” He became a fellow of
Exeter College in the same year, and two years later
he was ordained a deacon in the Established Church
of England. He had no taste for clerical duties, how-
ever, and he devoted himself to literary work. He fell
under the influence of Newman, then an English
Churchinan, subsequently a cardinal in the Roman
Catholic Church, and wrote *‘ The Lives of the English
Saints.” In 1848, when but thirty years of age, he
published the book which created such a sensation,

*The Nemesis of Faith.” In that work he proclaimed

A DOUBLE ELM TREE.
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‘1 himself a rationalistic doubter.

His attack on Biblio-
latry and his theory of religion brought upon him
the censure of the University authorities and the loss
of his fellowship. He was very successful, however, as
a magazine essayist, and one of his essays, on the Book
of Job, was reprinted in separate form. Two vears
later Mr. Froude published the first two volumes of
his * History of England,” and the book, although
sharply criticised, received great popular indorsement.
The succeeding volumes of the work were issued from
tilme to timme until the conclusion in 1870. In 1869 he
was installed rector of the University of . Angdrew’s,
the degree of LL D. being then conferred on hi m. In
1872 he resigned his diaconate in the English Church
under the Clerical Disabilities Act.

Nothing excited more comment in Mr. Froude’s
career than his work as Carlyle’s literary executor and
his personal and professional hostility toward the his-
torian Freeman. With regard to these matters, the
New York Tribune says:

“Much of the blame was due to Carlyle, whose in-
decision had grown upon him with his years, and
who, in addition to the clause in his will placing his
papers at Froude’s disposal, seems also verbally to
have put them in the possession of his niece, Mrs.
Alexander Carlyle, who had long been an inmate of
his family. The ‘ Reminiscences’ realized nearly £2,-
000, and Froude gave Mrs. Carlyle about £1,600, but
the censure on the editing, partly due to Froude’s
haste and partly to the fact that he made revision
impossible by turning over the papers in his posses-
sion too quickly to Mrs. Carlyle, led the latter to en-
deavor by legal means to prevent the publication of
Froude’s own work. The matter was quieted at law,
but criticism was busy with it for more than half a
decade.

‘“When Lord Salisbury appointed him as the suec-
cessor of Freeman at Oxford, the friends of the lat-
ter manifested a feeling of bitter annoyance. Free-
man himself in his lifetime had sharply criticised
Froude’s method as a historian, to some extent justly.
But it came to be pretty well understood that no re-
flection was intended in the choice of,the new profes-
sor upon the memory of the one who had passed
away. Nevertheless, Froude’s inaugural address,
though studiously elaborate, sounded now and then
a note of defiance. For example, he spoke of Free-
man as one ‘who along with his asperities had strong
masculine sense,” and said of his critics: ‘Being om-
niscient already, I conclude they did not feel that
they had more to learn. Like St. Paul, I may say, I
labored more abundantly than they all. Like St.
Paul, I say also, I speak as a fool.” ”

Mr. Froude’s conception of the historical method
was formulated in a lecture on the science of history,
delivered at the Royal Institution in 1864. ‘It often
seems to me,” he said, ‘‘as if history was like a child’s
box "of letters, with which we can spell any word we
please. We have only to pick out such letters as we
want, arrange them as we like, and say nothing
about those which do not suit our purpose.” Critics
have described him as a special pleader, but it is the
general verdict to-day that he has been indispensable
and has, by his unconventional methods, restored
equilibrium in many cases where views as one-sided
as his own had usurped the authority of history.—

Literary Digest.
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Good Maxims from

the Keystone,

A well known banker
says he owes his success to
observing the good advice
of anolder friend, who told
him to keep good company
or none. Never be idle.
Cultivate your mind.
Make few promises. Live
up to your engagements.
Keep your own secrets
When you speak to a per-
son, look him in the face.
If any one speaks ill of
you, let your life be so that
no one will believe him.
Live within your income.
Small and steady gains
bring the kind of riches
that do not take wings and
fly away. Earn money be-
fore you spend it. Never
run into debt unless you
see a sure way to get out of
it. Never borrow if you
can possibly avoid it. Do
not marry until you are
able to support a wife.
Never speak evil of any
one. Be just before youare
generous. Save when you
are young and enjoy vour
savings when you are old.
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The Influence of Occupation on Eyesight.'

An interesting paper was read by Mr. Simeon Snell
at the recent meeting of the British Medical Associa-
tion at Bristol, on the ‘* Relations of Some Occupations
to Eyesight.” Mr. Snell, as ophthalmie surgeon to the
General Infirmary, Sheffield, has had unusual oppor-
tunities of seeing and treating affections of this kind,
and his observations are of a highly practical nature.
He refers in the first instance to the effects of bisul-
phide of carbon, which was the subject of an inqairy
made in 1883 by a committee appointed by the Oph-
thalmological Society. This heavy, transparent, ill-
smelling fluid is used as a solvent of sulphur chloride,
and is the agent effecting the ‘* vulcanization” of
India rubber. The process by which the rubber is im-
pregnated with the sulphur chloride is termed “ cur-
ing,” and during this process heavy fumes of the bi-
sulphide are given off. The vapor was much employed
someyears ago as a powerful irritant of the conjunc-
tiva, causing abundant lachrymation, by which it was
thought nebul® of the cornea left after ulcers could
be washed away or cleared up.

Mr. Snell states he has seen one case of amblyopia
which he considers was due to this agent, since the
affection supervened after exposure to its influence
and disappeared when the man was engaged in an-
other part of the works. Another chemical agent ex-
ercising a deleterious action on the eye and on the
health generally is dinitro-benzol. This substance is
used in the manufaecture of explosives, and the patients
affected were chiefly those engaged in mixing or grind-
ing the material. It induces amblyopia or dullness of
vision, and on inquiry no less than five cases were dis-
covered. The toxic influence of tobacco when chewed
may now be regarded as a well established fact, but
Mr. Snell endeavored to ascertain whether Gale-
zowski’s statement that visual disturbances occurred
in those engaged in the manufacture of tobacco as a
consequiznce of the inbhalation of nicotine powder was
correct.

His observations are, however, opposed to this view,
and he quotes the opinions of Mr. Shears, who visited
a large tobacco factory where 1,200 men and women
are employed; of Mr. C. Lee, who made similar ob-
servations at a large factory at Chester; and of Dr.
Dowling, who examined some of the operatives ina
factory where 3,000 hands were employed, all of whom
were opposed to the statement made by Galezowski.
In particular Dr. Dowling found that those who did
not smoke were uniformly free from troubles of vision
of a toxic nature. and that the females were almost
universally free from the trouble. The cases recorded
by Mr. Priestley Simmith and Valude showthat iodoform
must be added to the agents causing toxic amblyopia ;
but inquiries made for Mr. Snell in iodoform manufac-
tories are to the effect that no cases have been ob-
served of impairment of vision attributable to the
manufacture of this substance. The prejudicial
action of lead has long been known, but Mr. Snell
mentions a hitherto unsuspected mode in which the
toxic influence of this metal mmay be produced.

Saturnine amblyopia occurs, it appears, among the
file cutters of Sheffield, and this is due to the circum-
stance that the file is placed on a lead bed, and each
time it is struck with the chisel sufficient of the lead is
raised to cause by its inhalation the symptoms of toxic
amblyopia. It may, however, reasonably be suggested
that the lead is introduced by the contact of the hands
with it and its ingestion with food. . But the most in-
teresting part of Mr. Snell’s paper is that where he
discusses the influence of intense light and excessive
heat. His own observations do not support the state-
ments made by others that glassblowers are frequently
the subjects of cataract. We agree with Mr. Snell.
When Salviati’s shop was in work at Olympia we made
some inquiries to ascertain whether there was any
truth in the statement that the workmen commonly
lost their vision at the age of forty, but two of the men
working there were themselves long past that age and
were not aware of any cases of blindness induced by
the glare of the furnace in their fellow workmen.

Mr. Snell has ascertained that there is a very marked
difference in the way a temperature is borne when it
is below 2,000° Fah., and when above that heat. Up
to that degree a man can look at the metal in a fur-
nace with comparative ease, but before it reaches 8,000°
he is compelled to wear colored glasses. Now in cast
iron furnaces the heat of the metal is from 1,800° to
2,000° and the men take no precautions; but the heat
of molten steel is from 2,700’ to 2,800°, while the heat
of the gases in the furnace would be about 200° or 300°
more, and the men in attendance have to wear dark
blue glasses to protect their eyes. The heat of the
metal in the Bessemer process is higherstill, increasing
to 3,000° or 3,200°, but the metal has not to be so long
or so carefully watched as in the Siemens furnace. In
none of these cases, however, has Mr. Snell been able
to associate any deep or superficial eye lesion as a re-
sult of the exposure of the eye to intense light and
heat.

There is still another source of light which has been
found to exert a prejudicial influence on the eye—
namely, electricity ; exposure to the light employed in

le]ectric welding—and supposed to be equal to 8,000

candles—causes sharp conjunctivitis, with great pain
and lachrymation, and,if it be allowed to enter the eye,
optic neuritis, with retinitis and a central scotoma in
the vision, is extremely likely to occur. The effects
are due to the chemical rays, which are most intense
toward the violet end of the spectrum, and the men
are obliged to use a screen made of dark ruby, non-
actinic glass. These, with many other details, are in-
terestingly given in Mr. Snell’s paper.—The Lancet.
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Electric Conduit Railways,

-

At the regular monthly meeting of the New York'!

Electrical Society on November 1, Mr. Joseph Sachs
read an interesting paper entitled * Is there a Solution
of the Electrical Conduit Railway Problem ?” The
Electrical World gives the following report :

Mr. Sachs gives as reasons why success has not been
attained with electrical conduit railways thus far that
most of the projects were immature, the inherent
difficulties are great and the cost of construction very
large ; on the other hand, he thinks the maintenance
would seem to be less expensive than with the trolley.

After describing a large number of conduit systems,
Mr. Sachs said that there was not much of a choice
between them, as there had apparently been nothing
practical evolved from the extremely large number
described, except the plain open slot conduit and con-
tinuous wire system. This is the one that is in actual
operation and has given satisfaction both at Budapest
and at Blackpool, England, but he considered it doubt-
ful whether it can be made practicable in this country,
where the climatic and local conditions are different.

Mr. Sachs gives it as his opinion that we will never
get a conduit system which can be put in for $20,000 a
mile, single track, and that it may be as high as $30,000
or $40,000 per mile, single track.

The system which is to be installed upon Lenox
Avenue by the Metropolitan Traction Company was
then described.

The ordinary conduit yoke will be employed, and at
the manholes, 30 feet apart, the insulators, which are
of rectangular form and of soapstone, will be located,
and supported in cups embedded in sulphur. At the
top of the insulators is fastened an arm of iron. To
this arm is fastened a contact conductor of channel
iron. The contact shoe comes down to the slot and
has two arms which press outwardly from the single
supporting bar which rests on the rails, making a con-
tinuous rubbing contact. There being two conductors
used, there is no structural return.

The insulators are located in the manholes and are
easily accessible. They are quite a distance apart and

the voltage islow, it being intended to use about 250,

or 300 volts. The conductors are very nearly directly

under the slot, which was apparently the objection in i

some of the first systems, but t} e peculiar construction
and location of the insulators in this system may pre-
vent any trouble from this source.

An extended discussion followed the reading of the
paper. Mr. C. B. Fairchild thought that it was a
question whether there is any extraordinary demand
for an underground electric system, and he quoted
from an authority who stated that ‘‘a successful
underground system would be a great calamity for the
street railway interests of this country, from the fact
that if one were adopted every little city throughout
the country would demand that all the wires be put

underground, and it would ruin nine-tenths of the,
street. railways of this country if they were compelled ,
He described the |

to operate under such a system.”
underground system which is now being placed in
Washington, D. C. The yoke is about the same as

has been used in Washington on the cable construction, '

a little heavier, perhaps, and the conduit is about 25
inches deep and 18 inches wide; the conductor is a
four-inch channel iron, four inches deep, and support-
ed from the top instead of the bottom, as will be the
case in New York City, and headed with trunnion
bands to provide for expansion. The cost is estimated
to be more than the cost of cable construction, and
Mr.Fairchild states that the Siemens-Halske Company,
who proposed at one time to put in an underground
system, admitted to him that the cost would be more
than the ordinary estimates for cable construction.
In New York City, the cable roads were built for not
less than $150.000 per mile, single track ; but in Wash-
ington the cost is about $30,000 per mile, of single
track ; ordinarily, however, the cost would be from
$60,000 to $75.000 per mile with single track.

The difficulty of contraction and expansion in con-
duit conductors was referred to, and Mr. Fairchild
stated that in Washington, where the temperature in
the conduit varied from below freezing to 140 degrees,
a great deal of difficulty had been experienced in this
connection.
ficulty in the Washington system through using a
porcelain insulator, as he thinks it will require a ma-
terial less hygroseopic, such as mica or something of
that kind. Hereferred to the extreme dampness of con-
duits and thought that an economical street railway
cannot run with a 800 volt current, at least 500 volts
being required. A heavier construction will also be
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required to support electric cars than required for
cable cars, on account of the motors, and the cost will
be correspondingly great.

Electric traction is very much harder on the rails
than cable traction where the headway is under three
minutes. Even where the rail is from 75 to 80 pounds,
the cost of maintaining,the track where electric cars
are used issurprisingly great. In answer to a question
as to the comparative cost of the cable and electric
roads, Mr. Fairchild stated that the carsin both cases
would cost about the same, but that the motor would
cost from ten to twelve times as much as the grips, or
a difference of about $1,000 per car.

Mr. R. R. Lundell stated in regard to the Johnson-
Lundell system which is now being tried at 59th Street,
that the storage battery used is a very small one, but
it carries the car through emergencies and will bring
it back to the station in case of a breakdown. Through
its use expensive electric conduit construction is done
away with, also complications such as switches and
cross-overs. Mr. Lundell gives as reasons for the
adoption of this system that in New York City the
open slot, owing to the size of the conduit, would
necessarily be very expensive. The Johnson-Lundell
system, he said, could consequently be installed much
cheaper. The electro-magnetic device was adopted,
as the electromagnet has shown itself to be positive.
He stated that they are now ready to put down the
[ system at $30,000 per car mile double track for the
electrical equipment without rails or ties, and Mr.
Sachs added that the track would cost about $20,000 a
mileadditional. The battery weighsonly 1,500 pounds
and takes care of itself; it is always sealed up and
charged continuously. The voltage is 300.

Mr. Field stated that in the case of one road which
he put down, the cost of the trolley system was as
high as $75,000 per mile for a single track, which in-
cluded $20,000 per mile for paving the streets from
curb to curb. He stated that the Badapest system, as
modified in America, would fill all the requirements of
American conditions. He said that the conduit which
isgoing to be put inin New York City is a modification
of the Siemens-Halske conduit.

Mr. E. A. Merrill described the three-wire system,
with which, he said, there was difficulty in balancing.
At Bangor, Me., in going up steep hills, very frequent-
ly they would have to take the trolley off one side and
put it ontheother wire. Thesame difficulty in balanc-
ing was found in Milwaukee. He stated that he knew
of one road where the cause of the difficulty was not
discovered, but the road was abandoned. He referred
to the much greater investment in copper at 300 volts,
which would be four times greater than at 600 volts,
and said that it was not a very large road that puts in
“an investment of $100,000 to $150,000 in copper, so that
at a reduced voltage it can be seen what the difference
wouid amount to.

Mr. Fairchild questioned a statement to the effect
that electric and cable roads in certain conditions were
operated at about the same cost per car mile, as he
had found that cable roads as a general thing, under
the same conditions. are cheaper than electric roads.

—-

-

Enlargement of New York City.

The question of the enlargement of the area of New
York City was submitted to the popular vote of the in-
habitants interested at the recent November election,
and the project was indorsed by a small majority. If
satisfactory terms can be arranged, it is probable the
consolidation will be effected.

The area and population of each of the cities and
towns which it is proposed to consolidate are as

follows :
Area in

Place. square miles. Population.
New York City....evveevinnn vinenennnnn. 3885 1,801,739
Brooklyn........covveveniiiiinne iianan 2899 957,958
Flatbush...........ooiiiiiiiiiiiiiinnn, 569 12,625
Flatlands. ....covvveieniiiiins or vevnnnns 12'79 4,234
Gravesend.....oot viviiinn viie dieeneann 1096 8418
New Utrecht.... ... ... viiiiiiieionenns 796 9,129
Richmond County.....oee vevveuen vunnnn 5719 53,452
West Chester.............covueuvennnn... 1550 10,029
Part of the town of East Chester.... ... 191 4,612
Part of the town of Pelham............. 2:83 3.541
Flushing...........oovvievvn s oo oeete 2965 19,803
Part of the town of Hempstead... ...... 17:86 17,756
Jamaica.... ....iiiiiiiiiies ciiiiieeaes 33'50 14,441
Long Island City...........o  vievven... 714 30,506
UL 4702 | H 21°32 17,549
Jamaica BaY..eeeerniier cinr croenennns 2563 —

B4 ) 31777 2,965,792

——————— -0 —
Artificial Limbs,

‘We do not advise any one to have a leg cut off for

Mr. Fairchild fears that there will be dif—l

the nmere luxury of enjoying the use of an artificial
| limb; but if disease or accident renders the mechanical
substitute a necessity, then we strongly recommend the
{invention of A. A. Marks, 701 Broadway, New York.
| A committee of the Franklin Institute investigated the
subject of artificial limbs a few months ago and reach-
ed an official conclusion that the Marks patented in-
vention was one of superior excellence, and from a
jhumanitarian point of view quite important; in which
opinion we fully coincide.
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THE EASTERN POWER STATION OF THE BROOKLYN
CITY RAILROAD COMPANY.

The Eastern Power Station of the Brooklyn City
Railroad Company, situated on the banks of the East
River, in Broeklyn, N. Y., from the electrical and me-
chanical aspect is undoubtedly one of the most per-
fect steam and electric plants in existence. Through-
out the entire structure every detail is applied to se-
cure perfection of working and an accurate record of
results. The dynamos and steam engines have been
already described by us in our issue of September 8,
1894. We now illustrate the building proper, with its
great chimney, designed to supply natural draught
for the thirty-six Babcock & Wilcox tubular boilers
eventually to be introduced. The chimney is of brick
and rises to a height of 296 feet, and contains a circu-
lar shaft 17 feet in diameter. It is not only available
for natural draught. Into its base a species of nozzle
or intake is built, to which are connected two 12 foot
Sturtevant blowers. When these are in operation, a
torrent of air is injected in the base of the chimney
and acts finjector-fashion to produce a draught. The
advantages of this system are that it dispenses with
the necessity for closed ash pans or boiler room.

Our view shows how remarkable a feature in the

Several hundred yards were added and the wire wound
around an iron support buried in damp ground. The
voice was easily distinguished, with little or no di-
minution in the volume of sound. The wire was then
wrapped about a piece of brightly polished metal and
buried in the damp earth directly in front of the re-
ceiver. This even did not affect the volume or tone of
the sound received from the distant operator. With
these ‘‘grounds ” in the wire, the line itself, 20 feet in
front of the receiver, was buried 3 or 4 inches in the
ground. Still the tone and volume of the voice were
unaffected, or, if at all, so slightly as to be inappreci-
able to the ear. Later a mile of the wire was laid on
the dawmp grass and with the same good results as be-
fore.

Immersion of the wire in a lake, however, completely
cut off the conversation. An iron feed pipe to the lake
and the wire itself were thoroughly scraped to a clear
and bright surface and the wire then wrapped tightly
six or seven times around the pipe—thisafter a mile of
the wire had been run out. Through this mile of wire
lying on the ground and grass, and through this seem-
ingly perfect * ground” by the water pipe, the voice
came as distinctly and of as great a volume as ever.
Again, after a night of very heavy rain, a half mile of

ing miles of distance to repress riotous proceedings,
while the body of men sought for had accomplished its
end and was already moving undisturbed and unob-
served to another objective point. Under such con-
ditions the operation of a captive balloon provided
with electric and telephonic connection with the com-
manding general offers an unequaled means of observ-
ing and instantly reporting the movements of the hos-
tile rioters, who would thus be under the surveillance
of the commanding general, enabling him to act with
promptness and effect.

Some interesting experiments were recently made
from a balloon in an attempt to discover the where-
abouts of theill-fated Russian warship Rusalka. Count
Nicolas Orloff, in the ‘ France Adrienne,” says the
balloon was towed from place to place by the transport
Samoyede, which was specially fitted up to facilitate
ascents. The rate at which the balloon could be towed
varied from 214 knots, with a favorable wind, to 63
knots. Two observers, relieved every three hours, were
constantly in the car. Count Orloff says that with the
balloon at a height of 400 meters it is not possible to
see the bottom of the sea at great depths in conse-
quence of the impediments to vision offered by the

color of the water and the bottom; that, with a favor-

THE EASTERN POWER STATION OF THE BROOKLYN

scenery this chimney is, and although situated in
the vicinity of the many-storied sugar refineries of the
eastern district of Brooklyn, themselves remarkable
for height, it dwarfs themn all. Within the building of
this station are large coal pockets, situated imme-
diately under the roof, with a capacity for holding
6,000 tons, and near the base of the chimney is seen
the coal-hoisting plant. Like other electric power
and light stations in this vicinity, the general cycle of
operation includes the receiving of coal into roof
pockets, its delivery thence by gravity to the boilers,
and the removal of ashes from the lower floor. The
coal and ashes being weighed and the water evaporated
measured, and other accurate records of the process
being kept, the entire operations of the station may
be interpreted as an analysis on a gigantic scale for
determining the efficiency of the processes and the
quality of the fuel.
—_———tr—
Experiments in DMilitary Signaling.

The Army and Navy Journal says: The Signal Corps
of the army is being highly complimented upon the
work it has done in perfecting military signaling, par-
ticularly by means of telegraph lines. Important ex-
periments were made with the bimetallic wire. It
was laid on wet earth and grass, and conversation was
carried on without the least difficulty, the tone of the
voice and the volume of sound both being very good.

the wire was stamped into the ground, soggy with
water—in fact, practically buriedin half a mile of mud
—without affecting the volume or distinctness of
sound, and words whispered at one end of the line
were heard at the other. In another experiment over
150 yards of silicon-bronze wire, of the same size as the
bimetallic were laid on the wet grass and buried in six
places between the two stations, but conversation in
low tones was entirely feasible. The wire was cut and
the two ends stuck in the ground, at first a few inches
apart and eventually at a distance of 45 feetapart, and,
incredible though it seems, a message sent from one
station was received at the other. The sounds came
very distinetly at shorter distances, and at 45 feet dis-
tinetly though faintly. At a greater distance than 45
feet the sounds were too faint to be read, while at any
less distance little difficulty was experienced in read-
ing a message.

At the request of General McCook, the military bal-
loon now at Fort Riley will be moved the latter part of
this month to Fort Logan, where it will be available
for field practice with military maneuvers. The expe-
riences of the past year prove that the utility of the
captive balloon is not confined to the open country,
but on occasions it may be of supreme importance in
connection with operationsin the great cities. Within
the past year the troops of our own army, called upon
to assist the civil authorities, found themselves march-
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CITY RAILROAD COMPANY.

able light, rock and sand are clearly defined at a depth
from 6 to 7 meters (1914 to 23 feet). The view from the
car extended to about 4614 miles. Colonel Orloff con-
cludes that *captive balloons could be of great utility
as observatories to a fleet and in reconnoitering the
entrance of unknown harbors, in hydrographical re-
searches, and also in reconnoitering the enemy’s ships
and ports, more especially as by their means the exact
position of forts, batteries and the various coast de-
fenses could readily be ascertained.”

OO
-+

Photographiec Reproduction of Chalk Drawings.

The observation made in this column, says the
Graphic, with regard to the closeness with which chalk
drawings could be copied in photography, received
ample illustration in a case that I only heard of the
other day. It seems a drawing made by a notable
artist was obtained and carefully copied on exactly the
right kind of paper by means of photography. The
imitation was said to be so complete asto almost de-
ceive the artist himself. A good many copies of the
print were then obtained; they were all carefully
mounted in imitation of the original drawing, and
these were all pledged at pawnbrokers in different
parts of London for various sums. The majority of
them were sold, and the affair was only found out by
the artist discovering it in the house of a friend, and
pronouncing it to be a photograph.
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Accident to an English Express Train.

The Scotch express left Edinburgh as usual, and
consisted of ten ordinary carriages, a Pullman car and
two heavy engines. Running at the normal speed,
nearly sixty miles per hour, the train approached
Northallerton, in Yorkshire, on the Northeastern
Railway, about § o’clock P. M., in the midst of a thick
fog which covered the land, but left the atmosphere
above clear. This probably prevented the drivers
seeing the signals which were set against them, and
the whistling of the goods engine gave the first inti-
mation of danger. Almost immediately after the ex-
press plunged into the goods train. The impact was
terrific. The front engine was turned over and thrown
down the side of the slight embankment, which exists
here, into a field adjoining, and the tender was swung
completely around and rested end upward on the top
of the engine. The second engine and tender fell over
on its right side in the middle of the line, the tender
being crushed into the footplate. The front portions
of both engines were battered in, and one of them had
its chimney and cupola knocked off. The guard’s van
was smashed almost to atoms, the woodwork being
splintered, the axles snapped and various portions of
the van and the luggage scattered about in all direc-
tions over the perinanent way. The third-class carriage
that followed shared a similar fate, the wheels being
forced underncath the Pullman car, which was partly
raised up by the force of the collision. The guard’s
van at the rear of the goods train was also smashed up.
The Pullman car was damaged, but the main body of
it was preserved intact. Six passengers were seriously
injured, while the majority of the passengers received
a severe shock. The driver of the first engine, Thomas
Adamson, received fatal injuries, and the driver of the
second engine was also seriously injured. Help was
quickly at hand, and the injured received every atten-
tion, while work was at once begun to clear away the
wreck.

The most noticeable feature of the wreck is the com-
paratively uninjured condition of the Pullman car.
Although shifted from its normal position on the
trucks, with the exception of the smashing in of the
platforms, the car body suffered little and resisted the
shoek to a remarkable degree. ‘' It is doubtless true,”
says the London Railway World, ‘“that the weaker
carriages before and behind the Pullman car acted in
some measure, at least, as buffers; but it is evident
that if the other cars had been built with something
of the longitudinal stiffness of the Pullman, while the
train might have been thrown off the track, there
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would have been no such complete smashing up of
carriages as the photographs show. QOur ordinary car-
riages with their comparatively weak sills and end
construction serve quite well enough for regular ser-
vice, but in case of collision they can offer slight re-
sistance. With cars of longer and heavier build, the
alignment of the train may be broken, and the cars
may be thrown violently from the line and overturned,
but the bodies are much more likely to remain intact
and to offer the occupants an opportunity of escape
than the matech box structures which compose many
of our express trains. The accident at Thirsk also
demonstrated the advantages of the Pullman car in
case of collision : and while accidents are happily of
rare occurrence on English railways, it is a question
that managers and superintendents of car depart-
ments might well consider, whether some changes can-
not be made which will approximate in some degree
the strength and stability of the Pullman car. In
America, where, as a general rule, the ordinary car-
riage is much stronger than the corresponding carriage
on an English railway, the companies feel the need of
securing even stronger construction. The two ex-
amples which we have now had of the way in which
the Pullman and the ordinary cars act in_ collision
should serve as an incentive to devise means by which
the effects of accidents may be minimized.”

Patent Decision,

Where an invention had been reduced to practice in
a positive form under a patent, and the applicant
has simply filed his application, without doing any-
thing to adapt and render the invention practi-
cal, and where he knew of the issue of the patent
within a few days after its issue, and made no sug-
gestion that the invention was his, but recommended
it to purchasers, both orally and in writing, as the
invention of the patentee, and where he did not
assert any title to it until six months after the issue of
the patent, and after he had left the employ of the
company who owned the patent to do service for a
rival company, the Court of Appeals of the District of
Columbia held (Wells et al. vs. Reynolds et al.) that
priority must be awarded to the patentee.

[The above decision is not only good law, but is
sound common sense. From this decision inventors
will see the danger of delay in the making of their ap-
plications, for the purpose of allowing another to get a
patent, and after it is well introduced apply for a pat-
ent with a view of proving priority, thus derive the
benefit of the first patentee’s efforts in getting the

invention introduced. This thing hasbeen frequently
done, but this decision should prove a deterrent.—
Eps.]

The Water Power of Niagara,

Engineers have estimated, says Harper’s Weekly,
that the total water power of Niagara Falls is 7,000,000
horse power. This estimate, to be sure, is in the main
only a guess, but when the area drained into the lakes
above Lake Ontario, and passing through the Niagara
River, be considered, the guess or estimate does not
seem to be too large. The water surface of the great
lakes above Ontario is 84,000 square miles, and the
watershed of these lakes is 240,000 square miles—more
than twice the area of Great Britain and Ireland. The
total length of shore line is 5,000 miles, while the vol-
ume of water is 6,000 cubic miles, of which Lake Supe-
rior contains almost one-half. The rate of outflow at
Buffalo is from 217,000 to 275,000 cubic feet per second,
while the fall of the cataract is 165 feet. The volume
of waterin the lakes is such that it has been estimated
that even if no rain fell, the flow of the river would be
continuedat its present rateforonehundred years—that
is, if the lakes could be gradually drained. These are
very large figures, but in the main they are the results
of exact measurements.

The small water powers in the world are uneven, and
are afflicted by tloods and droughts, but this great
power at Niagara is as constant as anything in this
world can be, not even the ice in the severest and long-
est winter ever known appreciably changing it. The
present plant is intended only to utilize 125,000
horse power, and the turbines now in place are only
for a small part of this. Other turbine wheels will be
put in place as the demand for power grows. The
general plan of the company contemplates the ultimate
use of 450,000 horse power on the American side and a
like amount in Canada. Such a power would turn all
the wheels within a radius of 500 miles of the falls. At
the present time a considerable part of the power de-
veloped is to be taken to Buffalo by electric transmis-
sion, and it is the confident expectation of the electri-
cians now at work on the problem that the power can
be taken as far east as Albany, 300 miles away, and
delivered there cheaper than power can be generated
by burning coal. If this be so, then all the country
between Albany and the falls will be admirably adapt-
ed for manufacturing, while the Erie Canal will afford
cheap and tolerably quick transportation, for there
seems to be little difficulty in the way of hauling these
boats by electrical power.

RECENTLY PATENTED INVENTIONS.
Railway Appliances.

SwircH MECHANISM.—Sumter B. Bat-
tey, New York City. A transversely sliding switch bar
is connected with the switch rail, according to this in-
vention, there being blocks held on the bar, and spring-
supported rods fitted to slide on the car platform are
adapted to engage the blocks to shift the bar laterally.
The improvement is designed to afford a simple and
durable mechanism, more especially fitted for use on
street railroads, to enable the driver or motorman to set
the switch at will, while the car isin motion, to change
theldirection of the car to a side track, or to set the switch
rail back to the main track, if it had been previously left
turned for the side track.

DumpPiNG CAR AND ATTACHMENTS.—
Samuel W. Beatty, Bayou Goula, La. This inventor has
devised a simple, strong and durable car peculiarly
adapted for carrying and dumping sugar cane, but also
applicable for other purposes, and in connection with the
car is an easily controlled mechanism to effect the dump-
ing. The bottom and sides of the car form a slatted
flexible body, held together by links, and the body is
adapted to be raised at one edge and swung upward
and outward in dumping, the loaded car having been
previously brought beneath hoisting and dumping ap-
paratus.

Mining, Etc.

GRADING ORES OR SIMILAR MATE-
RIALS.—Daniel Brennan, Jr., Bayonne, N. J. This in-
ventor has devised a method of classifying ores com-
minuted so finely as to be difficult and expensive to
classify by screens. The material is fed in a close fall-
ing stream into a chamber containing water or other
fluid, and the force of gravity is utilized to separate the
finer and lighter particles from the coarser and heavier
ones. Near the bottom of the apparatus are vertical
partitions forming a central and two side pockets, each
with an outlet, and on top of each partition 18 a movable
partition on ashaft, by which the partitions may be
adjusted toward and from each other, such adjustment
of the partitions regulating the fineness of the material
falling in the outer pockets.

MixXING DEVICE IN ALLOYING.— Wil-
liam H. Howard, Pueblo, Col. The process of alloying
the silver in molten argentiferous lead, with zinc, is
facilitated, according to this invention, by a device for
conveniently and thoroughly mixing the zinc with the
molten lead, without danger of oxidizing and rendering
the zinc inert. A cover having on its under side an
annular flange is passed into the molten lead in the
pot, and a stirring device on the under side of -the
cover passes into the lead. This device consists of a
cylinder supported by brackets from the cover, and a
propeller wheel in the cylinder 'is adapted to be rotated
by a shaft, the stirring being thus performed mechani-
cally in a confined chamber, instead of by hand, with
Jadles.

Electrical..

SECTION INSULATOR.—Albert Henne-
feld, Christ. Dehner and Charles H. Van Ness, Colorado
Springs, Col. This is a simple and effective trolley wire
break, which may be inserted in the line at any time
without interfering with traffic, and without the necessity
of slackening the line. It consists of a curved bar of
wood or other insulating material with metallic tips at
its ends, and means for mechanically connecting the
ends of the trolley wire and engaging the span wire, the
insertion in the line being made without the use of
solder, and without the necessity of slackening the line.

TELEPHONE MOUTHPIECE. — Rial N.
Denison and Frank M. Geary, Brooklyn, N.Y. This
mouthpiece is suitable for attachment to speaking tubes
as well as telephones, and does not differ in appearance
from the ordinary mouthpiece, but it is made with an
outer and inner shell to form an intervening chamber,
the inner shell being perforated andan antiseptic mate-
rial located within the chamber, whereby the mouth-
piece will be cleanly and in no manner a conductor of
germs.

Mechanical,

PoweER HAMMER.—James'B. Sweeney
and Robert W. Laird, St. Johnsbury, Vt. This hammer
is adapted to deliver an elastic blow similar to that of a
hand hammer, and has a vertically reciprocating ham-
mer head actuated bya tilting helve, the hammer head
and helve being connected by a built-up spring formed
of contiguous parallel plates, so that by using more or
less plates the spring may be more or less resilient. The
invention provides a simple and easily operated means
of driving and adjusting the helve to give a powerful
blow and just the requisite stroke.

MACHINE AND METHOD OF FuLLING
CrorH.—Henry Balbian, North Vassalborough, Me.
This invention provides for uniformly fulling a number
of separate pieces of cloth simultaneously by twisting
them together and then fulling them in their twisted
condition. In the fulling machine, in combination with
the fulling rollers, is a revoluble carrier provided with
guide holes for the passage of the pieces of cloth, and
a guide rod located intermediate the fulling rollers and
the carrier. Each piece is, by means of this improve-
ment, designed to receive the same fulling as would be
the case with the ordinary machine treating one piece.

WRENCH.—William N. Smith, Santa
Cruz, Cal. This is a monkey or pipe wrench of very
simple and durable construction, in which the lower jaw
may be quickly and accurately adjusted to a pipe or nut,
this being effected with one hand. The jaws are capable
of very fine adjustment, and the tool is composed of but-
few parts, any portion being capable of ready replace-
ment, should it become damaged or otherwise unfit for
use.

Agricultural,

THRASHING MACHINE.—Riley Knight,
Moscow, Idaho. This invention provides for locating an

engine upon the thrasher, and a mechanism driven from
the engine whereby driving power may be applied for
thrasghing or to propel the machine, the shifting being
effected in a quick and simple manner. The machine
also hag a hoisting drum adapted for use in connection
with the feeder of a derrick table which may be coupled
to the thrasher, and both of them moved by the engine
and connected driving gear. The engine may be re-
moved when the thrasher is not needed, and used for
other purposes.

LAND MARKER.—Henry Bowers, Mil-
ton, Wis. This device comprises a marker arm adapted
for pivotal attachment to a planter, and with a regulating
block at its pivoted end, and other novel features, where-
by the driver, without stopping the team or leaving the
seat, may elevate the marker as desired above the ground,
or throw it from one side of the machine to the other.
The device is especially adapted for use with corn plant-
ers, and is simple and easily operated.

FRAME FOR HAYSTACKS. —John P.
Brown, Walcott, Ind. This frame comprises upper
arched sections adapted to cover the top of the stack,
square sections to cover its sides and ends, and quadrant
sections to assist in closing the ends, each of the sec-
tions comprising an open frame provided with a netting,

and means for detachably connecting the several sec- |
| improved attachments are applicable to Remington ma-

tions with each other. The frame is inexpensive, dura-
ble, and readily applied to a stack or rick, preventing the
stack from falling or being blown over by heavy winds,
while any part of the frame may be readily removed to
afford access to the straw.

Miscellaneous,

THAWING ICE FrROM PIpEs.—Isaiah
H. Simpson, Brunswick, Me. This is an improvement
on a formerly patented invention of the same inventor
for an improved portable device, of very compact con-
struction, for rapidly thawing ice formed in pipes. The
invention consists princigelly of a revoluble boiler,
through which circulates the water to be heated and
forced into the thawing pipe.

Swine.—Samuel 1. Alston, Galveston,
Tex. Thisis an improvement in swings whose seats or
seat supports are suspended from a pivoted rocker. The
frame forming the support of the swing can be easily
knocked down and packed in small space, or moved to
where it is to be erected, indoors or in the open air, the
swing being a neat, convenient, and perfectly safe one
for the use of eitherchildren oradults.

PApPrR FiLE.—Joseph B. McEnally,
Clearfield, Pa. This device comprises two clamping strips,
one with two transverse slots and a laterally opening
longitudinal slot, while the other strip has spaced holes
conforming with the transverse slots. A binding wire
is bent to preduce two limbs that engage the spaced
holes, pass throngh the transverse slot, and when folded
enter the longitudinal slot. The device is most simple
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and inexpensive, and affords means for securely filing
papers that are to be detachably bound in a volume.

HANGER FOR USE IN BUILDINGS.—
Louis Lane, Newark, O. This hanger is for securely
supporting the ends of joists in buildings, and is adapted
to bereadily secured to the header or supporting beam or
wall. It is formed of sheet metal, and has a horizontaj
seat, from which extend vertical triangular wings, tri-
angular flanges extending sidewise therefrom at right
angles, and there being a bearing iron on which the
triangular flanges are fastened. The blanks for the
hanger may be cut out of sheet metal without waste.

PAPER Box.—Edward E. Pinkerton,
Sioux City, Ia. This is a folding or knock-down box,
formed of a single blank of pasteboard or similar mate-
rial, being quickly cut or stamped therefrom and readily
creased and folded, and the individual parts securely
locked in place.

TYPEWRITING MACHINE.—Walter F.
Kasson, Boise City, Idaho. This is an improvement in
typewriters, having a knee-lever attachment, whereby the
carriage may be ehifted from left to right without manual
assistance. The platen is automatically turned at the
end of each line to make the line space, or it may be
turned by striking a finger piece of the platen key. The

chines, and, with slight modifications, to other machines.

AvLARM CLoCK.—Theodore Biedinger
and Thomas J.Kane, New YorkCity. This is an im-
provement in clocks, having a setting spindle to spring
out and stop the alarm, and which, when pushed in,
permits the alarm to ringuntilthe clock is run down.
The attachment is very simple, costing comparatively
nothing, and may be arranged so that one cannot stop
the continued sounding of the alarm until the attach-
ment is readjusted by hand for such purpose.

GARMENT SECURING DEVICE.—Otte
Van Oostrum, Portland, Oregon. This is a device, con-
venient to adjust, for reliably retaining trousers, gloves,
or shoes, in closed adjustment, but so that the fastening
may be released by draftstrain on a cord or other flexi
ble connection attached to a series of similar fastening
devices.

RAIN WATER Cur-Orr.—Jean M. Cas-
taing and Jean B. Dohin, New Orleans, La. Thisisa
device to be arranged between the conductor on a build-
ing and the cistern. It i so constructed that the first
water running from the roof, carrying off the accumula-
tions of dust, etc., will be discharged without running
into the cistern, but after a certain amount of water has
been thus allowed to flow away a valve will be automati-
cally shifted so that the clean water will run to the cis-
tern. The apparatus is very simple and may be applied
to any ordinary conductor and cistern.

WELL Pipk PULLER. — Jerome 8.
Cousing, Williamsville, Mich. A base, which may be of
heavy plank, is slipped over the pipe, to rest upon the
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well timbers, and around the pipe is an externally
threaded tubular screw on which is a beveled cogwheel
resting on a collar, the wheel having a hub threaded to fit
the screw, and being driven by a pinion on a shaft from
any suitable power. Above the tubular screw is a wedge-
shaped collar, the wedge entering a clamp by which, as
the wedge is forced upward, pivoted dogs clamp the pipe
with a pressure corresponding to the pressure on the
wedge. The apparatus is strong and inexpensive, may
be readily applied, and enables a pipe to be quickly
raised.

Lock.—William W. Davis, East Orange,
N.J. Thisinventorhas devised an improvement in that
class of locks in which the mechanism is so arranged that
when the door is open 1o parts of the lock will project in
such a manner as to catch the person or clothing of those
passing near. This lock has no protruding parts, is posi-
tive in operation, and little likely to get out of order, and
has novel features of internal mechanism.

STERILIZA TION.—Albert Hussener,
Gelgenkirchen, Germany. For the sterilization of mate-
rials in bottles, jars, etc., this inventor has devised an
apparatus by which to mechanically close and make per-
fectly tight against the outer air, by means of a plain
1lat cover, vessels of any shape intended for preserving
articles of food, the vessels and their contents having
been previously sterilized by heating in a hot water bath.
The apparatus not only effects the closure, but during
the process of sterilization exhausts the air from the in-
terior of the vessels, the outside air not being able to
penetrate to the interior of the vessels during or subse-
quent to the process of sterilization.

S1PHON VALVE. — Frederick Booth,
Concord, N. H. A valve body is, according to this inven-
tion, fitted to slide on the fixed outlet pipe, and is formed
at its lower end with inlet openings forthe water, and
at its npper end with a vent extending downward out-
side of the valve body to within a short distance of the
bottom of the tank. The invention relates to devices
for flushing water closets, urinals, etc., and the valve is
very effective and noiseless, and arranged _to automat-
ically drain the tank whenever the valve is pulled, at the
same time using the discharge pipe for an overflow
pipe.

KEY RiNG AND C1GAR CUTTER.—Ed-
ward B. Aiguier, Newark, N.J. This combination de-
vice is strong and simple, very ornamental, and is ar-
ranged to prevent accidental disengagementof a key
when the cutter is being used. The ring has its ends
spaced apart and is formed of two hinged sections, a
cutter'formed of a fixed andsa movable section being se-
cured to one of the ring sections,its mavahle section en-
gaging the other ring section.

SCREEN.—George W. Cross, Pittston,
Pa. In making screen segments, this invention provides
ameans whereby thescreening surface may be formed
integrally with ribs, by upsetting or otherwise treating
one of the faces, the ribs being so produced that the
screen surface may be smoothly and evenly laid on the
spiders or framing, the ribs abutting against the spiders.
The ribs and screen segments are;also so formed that
the ribs may be given more or less pitch, as desired,
without interfering with the perfect layingof the ends
of the segments upon the spiders.

SHUTTER FASTENER. — Joseph W.
Johnson, Point Pleasant, N. J. Thisimprovement com-
prises two curved bars, each with a pivot hole and an
end extension to serve as a handle, and on the con-
vex side two notches or grooves, with a locking device
having at one end a transverse perforation to receive a
fastening screw, the other end being adapted to engage
any of the grooves. The fastening is also a bower, and
may be applied to any ordinary blind or shutter, holding
it open in such a way that it cannot become loosened by
the -action of the ;wind. It is also adapted to hold the
blinds at an angle to the window to enable them to act
as an awning.

IRONING BOARD ATTACHMENT.—Ro-
bert N. Boston, Chestertown, Md. This is a device for
firmly holding the neck band and bosom of a shirt while
being ironed, and is adjustable to neck bands of differ-
ent sizes. In using this improvement the neck band is
held distended and all wrinkles removed, the adjacent
portions of the bosom being also held smooth.

STOoVE PI1PE JoIiNT.—Josiah E. Smiley,
Smiley, Ohio. This is an improvement designed to
facilitate the detachment of sections of pipe when de-
sired. One of the pipe sections has notches in one end
and intervening elastic portions provided with spiral
ribs, the other section having corresponding spiral
grooves arranged oppositely, the grooves and ribs corre-
sponding in arrangement and pitch.

FisE TRAP.—Bernice Wood, Benson,
N. C. Thisinvention provides a trap designed to catch
a large or small quantity of fish at each operation, and
is 8o arranged as to collect the large fish and allow the
small ones to pass through. The invention is also de-
gigned to furnish a method of utilizing swamp or waste
lands for fish culture, especially land in which small run-
ning streams or gulleys are found, which can be eagily
turned into ponds by damming.

GAME BoARD.—Jay F. Beaman, Ant-
werp, N. Y. This is an improvement in checkeror
draught boards, and the playing blocks or spaces are
hexagonal, with blank triangular spaces between them.
The corners of the playing field are similar, thus avoid-
ing the ¢ double corner,” and rendering impossible the
well known ‘‘parallel move” in such corner, o that a
game cannot be made a draw or tie. The game is played
in very much the same manner as checkers, but the in-
vention provides for a large sized board for use by a num-
ber of players.

MusTACcHE CURLER. — Charles C.
Burgio, Brooklyn, N. Y. This is a small and inexpen-
sive device, to be applied in pairs to the ends of the
mustache, to curl them without heating, the device being
applied to the dry mustache and aliowed to remain in
position for a few minutes.

Note.—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.

PrAY's STEAM TABLES AND ENGINE
CoNSTANTS. By Thomas Pray, Jr.,
C.C. and M.E. New York: D. Van

Nostrand Co. London: E. F.
N. Spon. 1894. Pp. 85. 8vo, cloth.
Price $2.

The present work is uniform with * Twenty Years
with the Indicator.” The author is the well known con-
sulting engineer and electrician of Boston. The value of
a table, especially in those relating to steam, is in its ac-
curacy, and the amount of labor necessary to prepare the
present work must have been very great. The result
is a collection of tables in which nothing is. offered
which has not been proved. In this book we have in
a compact form the most useful data for computations
for boiler testing, duty performance of pumping engines,
and answers to the many inquiries which spring from the
use of the indicator. No theories of any kind are con-
gidered or expressed intentionally. Each table is ac-
companied with explanatory notes showing how problems
are worked out in connection with the tables.
includes steam tables, Regnault’s tables, heat of steam,
pressure temperature, volume and density of steam,
factors of evaporation, hyperbolic logarithms, engine
constants, etc.

The American Annual of Photography
and Photographic Times Almanac for 1895, of theSco-
vill & Adams Company (New York), has attained the
dignity inherent to a volume of over 500 pages. It hasa
great variety of information useful to the photographer,
either amateur or professional, who wishes to keep pace
with the times, including also a carefully compiled selec-
tion of standard formulas and useful recipes. Thetwo
hundred or more illustrations which embellish its pages
likewise present some fine examples of photo-engrav-
ing and photo-mechanical printing.

The work |

Wusiness and Personal.

The charge for Insertion under this head is One Dollar a line
for each insertion : about eight words to a line. Adver-
tisements must be received at publication o ffice as eariy as
Thursdaymorning to avvearin the foillowing week’s issue

*C. 8.” metal polish. Samples free.
Stave machinery Trevor Mfg. Co., Lockport, N. Y.
For coal hoisting engines. J.S. Mundy, Newark, N. J.
Engine castings and parts. E.P.Ryder, Brooklyn, N. Y.

our loose pulley oiler will save you money. Kridler
Manufacturing Company, Grand Rapids, Mich.

Indianapolis.

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

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps, etc.

Theoretical and Practical Ammonia Refrigeration. J.
J. Redwood. Illustrated, tables. Cloth (in the press),
#1. Spon & Chamberlain, 12 Cortlandt St., New York.

Emerson, Smith & Co. Ltd., saw manufacturers
Beaver Falls, Pa., will send Sawyers’ Hand Book on Cir-
culars and Band Saws free to any address in the world.

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

For the original Bogardus Universal Eccentric Mill,
J.S. & G. F, Simpson, 26t0 36 Rodney St., Brooklyn, N. Y

Woven wire brushes.—The Belknap Motor Co., of
Portland, Me., are the patentees and manufacturers of
the best woven wire commutator brush on the market.
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The Scientific American Architects and Builders
Edition is issued monthly. $250 a year.
25 cents. Forty large quarto pages,
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE. richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATIOR
of any Architectural Publication in the world. Sold by

all newsdealers. MUNN & CO., PUBLISHERS,
361 Broadway, New York.

ing.—Carved and fancy mouldings, illustrated. —A |
new sash lock.—Automatic heat regulation in |

Single copies, '
equal to about

Comp 't persons who desire agencies for a new
popuiar book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office. 361
Broadway, New York.

The Imperial Power Building, of Pittsburg, Pa., will
be completed March 1. It is a new, eight story factory
building, fitted up as a model plant. with the finest ma-
chinery, electric dynamos and motors obtainable, mak-
ing it desirable for manufacturers. The proprietor pro-
poses to rent space as may be required by a manufac-
turer. Each floor contains 7,600 square feet, capable of
| subdivision, with exterior windows all around and power

not obtainable elsewhere. Located in the heart of the
city, within thirty feet of the Pennsylvania R. R. freight
depot. Manufacturers desiring to lessen expenses and
be surrounded by every convenience should address J.
J. Vendergrift. Pittsburg, Pa.

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

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 &)age or number of question.

Inquiries not answered In reasonable time should
be 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 Amnerican Supplements referred
to may be had at the oftice. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

6313) G. M., Los Angeles, asks: What
proportional size shall I make the pressure jet and throat
of a water jet pump to raise water 12 feet, with a fall of
60 feet? To what fractional height of pressure jet can
water be forced by a jet pump, and abount what is the
percentage of efficiency # Where can I find directions
for designing jet pumps ? A. Therelative areasina water
jet for the conditions as stated should be as 1to 175
with the nozzle dsawn to a thin edge and the neck piece
with curved or bell-shaped internal surface. The nozzle
should be placed just within the commencement of the
curve of the neck piece. If well made with smooth fric-
tional surfaces, water can be raised to from one-sixth to
one-half the height of the supply head, by varying the
proportions of the areas of the nozzle and neck. The
quantity raised will vary as the ratio of the areas and in-
versely as the height. The efficiency depends upon the
provision for eliminating the friction of thewater in the
pipes connecting the ejector, ran ing from 50 to 60 per
cent. We have no literature on this subject.

(6314) A. C. P. says: I take the liberty
to ask for the name of inclosed insect. They have ap-
peared here within the last thirty days in great numbers,
and a8 no orne seems to remember of having ever seen
them before, they have aroused my curiosity. So would
be very thankful for a name for same, also a.general ex-
planation of their sudden appearance. A. Answer by C.
L. Marlatt, Acting Entomologist United States Depart-
. ment of Agriculture.—The insect referred to is what is
generally known throughout the West as the box elder
bug (Leptocoris trivittatus, Say). Of late years this in-
sect has been enormously abundant every fall thoughout
. the upper Mississippi Valley, collecting in great numbers
_on the sunny sides of buildings and frequently gaining
1 entrance into dwellings in such numbers as to be a serious

annoyance to housekeepers. Throughout the summer it
may be found in different stages of development, chiefly
on the box elder (Negundo aceroides), upon juices ex-
tracted from the bark and trunk of which it subsists.
| In the late summer 1t may be frequently noticed in dense
patches on the trunks of these trees. It also occurs,
however, upon other trees, particularly ash. Later, it

© 1894 SCIENTIFIC AMERICAN, INC

Foot and Power Presses, Drills, Shears, etc., address .

and appliances to meet any wants and give conveniences .

leaves its summer breeding pléces and seeks hibernating

| quarters for the winter, crawling into crevices in walls
yand outbuildihgs or wherever it may receive protection

from the cold and storms. Wherewver they are collected
in masses as described they may easily be destroyed by
crushing with a stiff brush or by dousing with scalding
_water or by the use of any of the oily insecticides in
very strong dilution.

(6315) B. A. J. says: Will you kindly
inform me how halation may be prevented ? A. Hala-
tion is the term given to the halo which often surrounds
windows in photographs of interiors, and blocks up the
details. Itis, too, often found to occur in landscapes
taken in a strong light, the tops of trees and otherob-
jects which are surrounded by strong light being lost in
a mist, or entirely obliterated. It is caused by reflection
from the back of the plate, and occurs most strikingly in
plates of the cheap class, which are thinly coated. With

very thickly coated plates it rarely occurs, except when
{ taking brightly lighted interiors. To prevent it the back
of the plate may be coated with a mixture of powdered
burnt sienna, 14 0z.; gum arabic, 14 oz.; glycerine, 1
oz.; water, 5 oz. Thls is readily washed oﬁ before de.
velopment. A special ready-made preparation is sold for
this purpose by Tylar, if preferred. Another way is cut
dead black needle paper, or black American cloth, to the
size of the plate, coat it with glycerine, and squeegee it on
to the back of the plate when placingit in the slide.

(6316) W. C. P. asks how gelatine sheets
are made. A. Dissolve fine glue or isinglass in water so
that the solution when cold may be consistent. Pour it
hot on a plate of glass (previously warmed with steam
and slightly greased) fitted in a metallic frame whose
| edges are just as high as the wafer should be thick. Lay

on the surface a second glass plate, alsohot and greased,
I 80 as to touch every point of the gelatine while resting

on the edges of the frame. By its pressure the thin cake
l'is rendered uniform. When the glass plates have cooled,
| the gelatine will be solid and may be removed. It can

then be cut into disks by punches, etc. It can, of course,
| be colored by adding suitable coloring material, aniline
- colors, for instance.

TO INVENTORS.

Anexperience of nearly fifty years, and the preparation
of more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and 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 the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent ot the
United States were Granted

November 27, 1894,

AND EACH BEARING THAT DATE.

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

Adding machine, H. B. Martin

Alarm. See Burglar alarm.

Armatures and field magnets and making same,
conductor coil for, Alexander & Groswith.....

Armor plate. P.

Auger bit, E. C. Phl]hps

Awning and ﬂre and burg
bined, W. Lash..

529,832

529,131
Axle boxes. floor for A. Li
Axle wast.er, vehlcle, Peckham & Swan.
Back brace, J. Gall CEOS. .o ivriietirenieantiiiieaiies 530,038
Ba;z See Packing bag.
glock Bundren &
aling machine, cotton, C.
Balmg machine, cotton Smith & Dare
Baling machines, core holding mechamsm for
cotton, Smith & Dare........... ..o ceeee
Baling press, H. E. Smith..
Ballot box, registering, L. M.
Band cutterand feeder, (. W. Bond. ..

Basket making machine, Hort,
Bearing, roller thrust, J. R. Burdick.
Bed, folding, T. Opel

............. 529,944
Belt, suspensory, B. J. Pike.. 529,750
Bicy ’cle, S. Bramall....... 529,700
Bicycle. P.J. Deacon. 529,717
Bicycle, J. Gillingham............ 530,042
Bicycle driving gear, Schaum & Alvord. 30.0:
Bicycle pedals, toe clip for, C. F Porter 529,951
Bicycle rest, R, J. Noderer 529,939
Bicycle stand. L. I. Fonda.. 529,827
Billiard cue, G. Gschwen_dtne . .. 529,731
Billiard cue tip, C. N. Briggs... . 529 5
Bin. See Dust bin.
Bit. See Auger bit. Bridle bit.
Blind, Venetian,J. G. Wilson. .. 529,710
Block. See Paving biock.
Blotter, self-binding, R. L. Boyd . 529,802
Board. See \hxmg board. watch board.
Boat, G. L. o, 529,786
Boiler. See Steam boiler.
Boiler,J. J. Bohner.............. cioiiiiiiiieiiinie. 530,006
Boiler furnace and boiler, steam, E. D. Meier..... 5297741
Boiler tube or pipe cleaner, Lawrence & Bromell. 529 798
Boot or shoe and making same, waterproof, C.

W. Ship .. 529,880
Boot or shoe waterproof C. W. Shippee.. 529,861
Boring machme, multiple, C. Cristadoro 529,712
Bottle, C. H. Van Wie. 529,762
Bottle, W. Von Bokern...... 29,821

Bottle, drenching, J. T. Tur;
Bottle’ forming machine, R T Beck
Bottle stopper, C. B. Sheldon..
Bottle washer, A. R. Wiens........ .
Box. See Baliotbox.
Brace. See Back brace.
Bracket. See Lamp bracket.
Brake. See Engine brake. Ink roller brake. Ve-
hicle brake. Vessel bra
Brake shoe, E. CIiff.
Brick kiln furnace. B W. May
Bridle bit, R. A. Shu
Bx ooch pin, D. Metzzer ......
lar a]arm detonating, L.
But on blank forming machine, . J. P§
Button fastener, H. Thl er ..
Calendar, perpetual, C. E. Va
Can bodjes, etc., machine for m.
Smyth........... ... ceen
Can opener, J.
Candy whistles, manuta(‘turc of, C.
Car bolster, railway, C. T. Schoen.
Car buffer, C. A. G outd, ... T
Car, combined sleeping and parlor, L . Rut'h. .
Car coupling, E. R. Burden..
Car coupling, J. Lessard..
Car coupling, H. Raymond
Car fender, street, H. Grieser. .
Car beater, E. H. Gold........ .....
Car register, street, Catlin & Rein..
Carbonating ]xqmds apparatus for. H.S.
Carbonatm;z liquids, method of and means for

Gar;i'i'n'er
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spring, D. Conb ceeenaaeaes 529,780

Carriage to] boy
Cas Pdckage case.

See Dressing case. Packagecase. | A Amthor.............c..ceiveneen 529,995 | Wood preserving compound, A. D. Pclsgrove. ,
Cash’ register. J. M. Heath.............. cereesneeeeos 930,045 ' Necktie fastener, W. C. McDougall 529,934 | Woven pile fabric, H. H.nuwmk .................. 529,858
Cash register, J. H. Voss.. 520980 ! Nut lock, J. Dittmanm....... 529,718 | Wrapping machine, paper, C. & H. D. Bar-
Cash register and mdn'ator, B. Aufuidish. 529,773 ' Nnt lock C. N. Meri wether 29,848
Casting mould, C. A. R. Hampel 529, Nut lock G. E. Smouse..
Ceiling or ﬂoor, S. G. Brinkman. 530, 064 Nuts, die for making lock, S. D. Barnett
Ceiling, roof, or like structure, T 529, 1523 O]Ier, G. J. Kranshaar. . 529,921 | Wrench, J. Fatkin.....
Chair.  See Dental or surgical ch Ore, etc., machine for ¢ 29,766
Shannelmg u(]lachmg, brencl:j & \leyeé' 529,900 grnamenl;,al vierk a{)g mé?kmg same, g%g.g??
hecking and unchecking evnce, | Packing bag, Arkel owers X
. more. . gackmu case, J. Blértw ggg,’?(%g DESIGNS-
eese p. ainting compoun JTis 9,7 .
Chest and bleéacher, stuff. G | Pantograph, H. V. Joseph....... 529917 Ef‘gge’ g E]llSh' head .. 23,816
Churn, L. Sturges | Paper feeding machine, N. Lux 520,927 Cd Ee{ A.waRlLe ea 23,817
Cigar bunching machine, N. H. Borgfeldt........ Pavement, metallic. E. Perrody 20,747 Carpet.b Progy ‘?\Sie'r'{":' 3,82
Clamp. See Rope clamp. | Paving block, 1. G. Poston ..... 529,952 C,arpet b° g" AL zﬁe 23.821
Clamp and vise, combined, C. F. Weybe............ 529,765 | Pencil sharpener, R. D. Cody....... ..... 530,018 | AT e Ay Soose- i 23,822
Cleaner. See Boiler tube or pipe cleaner. ‘ Phonograph cylinder holder, L. . 529,904 Sél ern F’]? E'L G 1‘)’"—‘191‘"‘7’ e. %3#24
Clock, musical, H. W. P 529,835 | Pianos, treble bridge for, C. L.o. Altenbu y- SN 520,994 Sv:io‘;%' ?O?t W FO fih e 23,826
Cloth la{nng machine. A. Eloesser Pin. See Brooch pin. Drawing pin. Sword \'(f Bbard. C. H. Lind bore 3-329
Clothes line fastener, C. J. Brown. Pipe joint, submarine, R. Rann. . 520.8% | peore scabbar i on mdenborg 23.819
Cluteh, triction, E. D, Schmidt Pipe wrench, J. E. Wakefield. 520,982 | Telephones, transmitter post for, W, 23,825
Coal, stone, etc.. machinery for cuttmg, T. Hep— Placket zuard P. Fabisch....... 530,027
e ﬁpell ettll‘l’d EE Brasmeiil . 529,190 giastxc‘,{’:oEpRsmotn J. Pattigler. 52{8,8(7‘(17 TRADE MARKS
offee pot holder, resne . % ow, rmst rong. . . 530,06
go“ar andﬁ%xames, %Ombllned ho;s%' G.’C §10w' G. Ma{’gnﬁ'ﬁ'lnl . 522;,(8)3? :
ollar stuffing machine, horse, ebaue ow, gang, olsclaw.. X N
Coloring matter from logwood and makmg same, Powder folding machine, W. A Hill.. .. 529,908 C“*%ﬁi‘, ‘;‘,ﬁ‘f}é"i{e(,g{ﬁ{’,‘,‘]{;‘n‘ and chewing tobacco 5.553
P.T. Austen........ .....ooooiiiiiiiiiiieees Power applying mechanism, Parker & Gillette.... 520,875 Gloves and fabric and wddiéh"é‘]b";é's'"c‘ﬁ'ﬁ's";md N
Column for structural metal work, E. Haupt Press. see Baling press. Cheese prese. mittens, leather, Fownes, Brothers & C .
Combination wrench, W. 8, Clay........ Printing machine. bed and cylinder, J. Brooks.... 529850 | 1,ard, Fowler Brothers y '
Commutator brush for dynamos, G. ['orbes. . Printing machine, cylinder, J. Brooks. 529,702 * Sarsaparilla liquid oonipoundn(; """"""
Condenser and exhaust. pipe head, J. J.J. De Propeller, J. B. Joues... .. 520,916 parilla Company..
RYCKE . ..itiiiiiiiiiie it cieeaaanas 530.023 | Propeller for boats, wave power §.' 8. Smith. 100 529,882 Soap and certain named
%cspym(y %ppﬁrsvitus muitl‘pl(il\\l'. M. Williams. x gn])tect{)r See Hub pr%)tector. " Leeming & Co. .
opying boo! urner cMullen...... ulp, etc., apparatus for pressing or s ampmg
Cotton compress, . L. & W. T, Bewonette articles from wood. Saltzkorn & Nicolai. . Varaish and shellac,
Coupling. Pulp stock grinding machine, F. chkman

ee Car coupling. Thill couplmg

Coupling link, W. H. (,aaey .
Cradle, M. C. Sorrell..
Cravat, A. Hajos
Cultivator, A. W. Butt..

oA
";,J

Cultivator, corn, E. R. Jones. .. 529, 915 | ) 5310 2 T S SRS 520,804 25 cents. In ordering please state the name and number
Cup. See Elevator cup. Sirup cup. | Purifier and separator, combined, Hards & ; %f tlae pat%nt dfs“f(’d and remit to Munn & Co., 361
Current generator, alternating, J. F. Kelly .. 529918 . WOOAATA. .. e v e einnernseennserannaeenneannneans 520,788 | Broadway New Yor
Cushion or mattress, H. & E. Brupbacher.. .. 529,852 © Railway, closed conduit electric, C G. Burke. 529,704 Canadian patenrs may now be obtained by the in.
Cutter. See Band cutter. Feed cutter. . Railway, conduit electric, L. C. l—”ressley .......... 29.836 | ventors for any of the inventions named in the fore-
Cycle frame, E. E. Hersh. . 529,861 | leway crossings, electric signal for, D. Smltl.v 529,759 | going list, provided they aresimple, ata cost of $40 each.
Dental or surgical chair, P. 520902 | Railway, elevated, A. 8. Pickett 29,749 | If compllcated the cost will be a little more. Kor tull
Distilling water, apparatus for, A. J 530.015 | Railway., elevated, T. J. Shorb 529,757 | instructions address Munn & Co., 361 Broadway, New
Door fastener, H. Saqui 20,963 © Railway signal, Black & Have, 520889 | York. Other foreign patents may also be obtained.
Door hanger, G. T. 529,177 Railway signal. C. Selden.. 529,812
Door hanger, A. T. ngile . 529919 , Rai'way signal Selden & P . 520811
Door hanger, A. L. Swett..... 529,971 | Railway signal, automatic, J. T. 530 013 .
Door hanger track rail. track h] . Railway signal, cable, Klaﬁ"kv & Faltmo 529,920 /-DH b verhs ements'
rail bracket, McCawley & Kingsley.... Railway supply system, elecfric. Z. Foster 530,033
Doweling machine, G. W. Bond..... ! Railway switch ard car replacing mechanis
Draught attachment, C. Matthews combined, A. S. DEb0S€ . .......ccvvieeniinnann ou 530,022 ORDINARY RATES
Drawing pin, C. Muller.......... : Railway switch frog, R. T, Waldrep..... 529,983 Se
Dressing case, H. Wlddmomb 6 Railways, closed conduit for electric, F. L. King.. 529,797 | [nside Page. each insertion - = 73 cents n line
Drier, Bullock & Ward Rake. See Lawn rake. Back Page. each insertion - - - = £1.00 a line
Drill, D. Baker........... | Ram, hydraulic, Jones & Wetmore ............... 529,914
Dast bin, dust cart, ete., F. | Register. See Car register. Cash register. Fare &~ For some classes of Advertisements, Special and
Eeraseur, M. MeNalley.... | register. Hiigher rates are required.
Ieg beater, C. D. Weeks.. | Revolver with knife attachment, L. L. Picard.... 529,877 ‘I'he above are charges per agate line—about eicht
Electric contactor, rotatable. J. W. Curr: ) ; Robe, towel, ete., for heating, electric, H. G. words per Jine. I'his notice shows the width of the.line,
TLlectrical contact mechanism, J. F. Bldke .004 L= 1 .. 530,053 | and is sev in agate type. Wngravings may head adver-
Electrical purposes, plug and receptacle for, D. Rock drills oT brok én or detached driil rods, ete., tisements at the same rate per agate liné, by measure-
JoCartwright . ... oo i e 53(].0_66 | from bore holes, grab for lifting cores formed ment, as the letter press. Advertisements must be
Flevator cup, W. F. Boswell........... ,698 ! by tubular, P. A. Craelius........c.ccovvueen. . 529,781 | received at Publication Office as early as Thursday
Elevator motor, electric, W. C. Fletcher. 530,032 Roof, board, J. P. Brownlee. . 530,009 morn]ng o appear in Lhe f()]|nw|ng week’s issue.
End gate, wagon, L. C. Sweet.....n.... 529,819 Rope clamp, G. M. Mullen... . 529933 | . — _ —
Engine brake, mining, B. Yoch.... 529,091 Rule and ruling device, G. Harve . 530,013 T T - "’ -
Engraving machine, C. C. Bruckner, 529,851 . Safe, express messenger’s, J. Camp bell 529,779 “Star™ Screw Cat-
Explosive. higch power, J. E. Blomen. 530.063 ' Safes, electrical recording device for A New- Foot Lathe L ting Auto-
Eyeglasses, dou ble, J. J.Wood...... 529,988 B P L T R R R T E T T .. 520,938 Swings matic Cross
Fan, centrifugal, ). Anderson. 520,689 Saw tooth sharpening machine, D. Hazard. . 529,789 9x25 in. Feed, etc.
Fare register, JA. Pfaﬂ 529,8f Saw tooth swaging device, D. Hazard..... 529,860 |
Feed cutter, J. K. Wilder. 529,768 | Sawing machine, A. J. Robinson... ................ 520,839 |
Fence, portdble sectional, A. H. Cook 530.068 ' Scaffold and scaffold clamp, J. & J. G. Mclntyre. 529,745 T H E
Fence stay, wire, A P Dickey. 530,069 Scissors holder and point guard, W. Chandler..... 530.014
[;ence, wire, Chﬁ ett...cm. g%g%lg gcraper JSeDV{" bey......oo 529,925
ence wire tlg tener F onner-..... . , creen. e Window screen. H o
Fender. See Car fender. ‘ Screws into wood, machine for driving, C. L. chillcﬁil::& C“%‘}‘e’g"e
Filter, J. A. Bowden 530.008 | . 529,701 Saws.I.athes ofall our
Fire extinguishing apparatus, R. Tranquilli. . 529.976  Seal ]ock W Orb. . 529,945 Mortisers. E Machinery.
Il}lr)epl%ee and vdentllato:, %n:%bmed, J. W, Tatem 5%8 ‘173 gepara%or. OS?& (ﬂ"am separator. 20872 N
ish stringing device. A. ippy 75 eparator. D\ ) 1 X
Floor set, N. B. Marston 529,929 Sewing machine quilting frame, J. A. Parsons. ... 529,946 Seneca Falls Mfg‘ Co. 695 Water St" Seneca Fa”s' Y,
ng’loors an(‘i]cgl\{{lg?, construction of, J. F. Goldmg gg)‘%,??% %ewmg mac‘l]nne, sack, Wllli]amq.t. i 529,769 I -—
ooring, ilson . 7. ewing mac ine trimming attachment, Cummins ! Shapers Planers. Drills, Machine Sho:
Forge, H. W. Wendt. . .. 529,845 | & MUDNTO....oieienineeiinnin.s e s 520,783 ! LAT H Es. Ouﬂgls Foot Lathes, Tools and Supphes‘f
Frame. See Cycle frame. Shade holder, adjustable window, G. W. Everett.. 530,026 Catalogue Free. SEBASTIAN LATHE
Frame structures, exterior finish for, T. Glrouard 520,122 Shears. See Metal shears. 120 CULVERT ST., CINCINNATI, O.
Frame structures, machine for erecting, J. Kai Shelf hanger, D. M. Herman. . 529,791 M
bank. Shoe, B. Scarinci. . 529,964
Fruit pit bhuttel focal plane, 529.820 CATALD GU ES FREE TO ANY ADDRESS
Kunnel, C. W. Beall..... 3 Shutter ete., rolling, J. G. Wilson 529,771
Furnace. See Boiler furna ‘ Sifter, aqh F. A. Pearsons . 529,947 s
nace. Signal. See Railway signal.
Furnace, N. Johnson Signal apparatus, electric, H. E. Walter.. . 529,984 \‘S Ps\‘\‘(
Fuse, multiple blasting, W Signaling apparatus, electric, H. E. Wmter 5, 529,986 00 %
Game apparatus, BE. C. Stgnaling system,ele.trical danger, W. A. Phi IDS 520,949 - F\
Game apparatus, V. Kobler-btaudex Sirup cup for bottlers, G. House, Sr 3
Game apparatus, O. Olsson........ Skirt, dress, M. C. Geldowsky...... 82

5
Garment fastener, A. Picken.................. 529, 48

Gate. See End gate.

Gear and governor, reversing, T. T. Waggoner.... 529,981
Generator. See Current generator. Steam gene-

rator. Thermo-electric generator. |
Glass moulding machine, R. T. Beckett . 529,694 |

Glazier’s tool, % A. Rogers .. ...
Grain sepamtor, L D. Hoaeltou
Grille, B. ils.... ...
Grinding mill. 'l‘ L. & 1. J. Sturtevant. .
Guard. See Loom shuttle guard. Placket guard.
Snow guard.

Hanger. See Door hanger.
Harrow, disk, G. W. Packer.
Harvester. E. Pridmore........ .
Fleater. See Car heater.
Heating and ventilating rooms, device for, J. Cin-

529,957
. 529,911
520,719 !
. 5207761 .

Shelf hanzen
530,054 |
520,954 :

|

LT T . 530,016
. 530,019

Hecl pressmg machine, J. J. Heys . 53004
Horseshoe, J. Maslen................ . 520,930 | i
Hub protector for wagons, N. D. Hodgkms . . 5299
Indicator. See Speed indicator.
Inhaler, S. D. Ross 529808\
Ink roller brake attachment, E. . 529,932 |
Insecticide, L. & E. Brumled........

. 560 010
Ironing machine. D. H. Benjamin . ‘

Jack. See 'I'rack jack.
Joint. See Pipe joint.
Knob attachment, T. A. Hodgson.. . 529,192
Knob attachment, T. E. Wardwel) . 529,887

Label and price card, combined, W. 529,760 |
Ladder, step, M. MiDI€T..enennnn .. 529,871

Laddera combined brzme clamp, ste
and support for step, S E. Allen 529,993
Lamp and support, cycle, J. C 529,885
i L 529,751

Lamp bracket, vehicle, S
Lantern, W. 8. H

Lantern, Jackson & Os
Lantern, G. W. Jarmin
Latch, end gate, S. T. Elgin
Lawn rake, 1. A. Galt......
Lawn rake, M. 3. Gifford
Leaching, machine for pulverizing bar

5

JOBMBOM . .v vt v eea e . 529,796
Ligature receptacle, G. M. Stratton . 529,844
Lightning r ornament C. F. . 520,866
Lane tightener, A. B. Frack 530,035

Lithographic stones, clamping device for, O. -

Lo 529,840

Lock. See Bag loc Nut lock. _Seal lock.

Locking device for show cases, J. M. Waddel...... 529,886

Locomotive drive wheels, releasing device for
brakes of. W.O. Pelbam......................... 529,948

Locomotives, means for supporting motors in

electric, W. 3. Adams.. 29,688
Loom, J. H. Northrop 529,940 to 529.943
Loom tor weaving double pile fabrics, G. & F.

Priestley.....cooeiiiieiiiiiiiiiiiiiieines P . 529,955
Loom shuttle guard, A. Waddington.. . §29 63
Loom Jacquard mechanism, J. C. leerty 530,050
Malting machine, A. Schultz..... . 029 842
Mattress filling machine, E. 1. Gagkill . 530.04(_)
Medallion, souvenir, May & Aron (r).. 11,455
Metal coatings from metallic bases, removmg and

recovering, T. G. Hunter.... . ...... 520,862 to 529,864
Metal, electrically heating. C. L. Coffin’. .. ...... 530,021
Metal for blades, pipes, etc., Wyck off & Wetton.. 529,990
Metal shears, R.J. Thompson ....................... 530,069
Metal straightening machine. Ralya & Coyle .. 529,956
Metal strips on pasteboard, etc., machine for fas-

tening, Saltzkorn & Nicolai........... PP ... 529,752
Meater. See Water meter.

Middlings purifier, H. S€CK.....ccevviiieuirniiennen 529,965
Milking maehmes, suctlon pump for cow,J. S.

Jense: . .. 529,865
Mill. See Grind
Mixer, U. R. Mohr . 530,051
Mlxmg board, E. 529,706
Mould. See Casting mould.

Mole trap, M. H. Nash.. 529,801

Motion, converting lecm cat
FIAZATA ... ... eernrnnenerinaresnnnns
Motor. See Elevator motor.
Music leaf turner, J. Flemming..
Musical instrument, W. Burke
Musical instruments. accompaniment player for,

29,928
529,895

; Slate, nmseless Kizer & Murdock.

! Spriag. See Carriage top sprmg
e

5 ' Telephone switch,

: Thermo electric generator sectlonal .

Wire spacer and twister, J. H. Rogers.............. 529 897 |

Muﬂcal lnsﬁruments‘ tune sheet for automatlc,

Pulverizer, T. Parker

Pump, Shidler & Hendrickson
Pump, screw, W. E Quimb
Pumping mechanism for o1l wells, ete., H. W,

A printed copv of the specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863 will be furnished from this office for

ELECTRICITY

Mechanics, Steam Engineering, Mechanical
Drawing, Architecture, R. R. and Bridge
Yngineering, Plumbing, Heating, Mining, ¥J
English Branches. Send for free circular, {3
stating subject wish to study or your trade, %‘
Correspondence School of Industrial
Sciences, SLRAN'I‘ON, PA.

THE 'MECHANIC ARTS AND MOD-
ern Educations.—A lecture by Prof, R. H. Thurston, de-
livered before the Virginia Mechanics’ Institute, Rich-
mond, Va., May 18, 1894. Science and the Arts, Supple-
mentmg lhe Scholastic, An Ancient Steam Engine,
Newer Education, The Telephone, Industrial Armies,
Contained in SCIENTIFIC MERICAN SUPPLEMENT,
No. 983. Price 10cents. I'o be had at this office and
from all newsdealers

9) ¢ (£ L]
ARDEST ABRASIVE KNOWN. EMERY AND
DIAMOND POWDER SUBSTITUTE. IN FLOURS7

POWDER;CRYSTAL;WHEEL;SLAB & HONE FORM.
CARBORUNDUM CO._ MONONGAHELA CITY. A, _U. 5.4,

A

Experimental & Model Work

Electrical Instruments, Fine Machinery, Special Appa-
ratus, Telephones, Photograph Machines, Repairs, etc.

V. BAILLARD, 106 Liberty Street, N. Y.

GENERAL MACHINERY foRr 2§

MininNG, TUNNELING,"
QALARRN HRMNROND W 0\‘4\

%%m\%\\\a\&\%&\\\\mm\\

Snow guard, J. Baird

Boil breaking machine, W. H. Ros: 529,959
Sole channellng and roundmg out machine, .
SCHET. .ottt ittt iiis e aaeaess 530,072
Soles and other forms, machine for cutting, A.M.
peotickney....... S everaing G sy 5788 i
peed changing and reversing mechanism, H. We take leasure in announcin that by arrangements
Cummings....  ci.iiiiieieiiieiiniaannias 29,7 13, 520,114 | haq withp Pohle, we ar gn led to £ rn!i h T
bpe{es?uchanamgﬁ&\;e{gggg, and stoppmg mechan- 520715 e s W‘Iiiiﬁ}theo e, we are enabled to furnish ou

POHLE AIR LIFT PUMP,

protected by numerous American and Foreign patents.
T'his department ot our business will be under the er-
sonal supervision of Dr. Pohle, the inventor and pat’ee.

THE ING ERSOLL-SERGEANT DRILL CO.,

r:spmdle support, E. Hitchon..

; Spoke socket, Davis & McDaniel 5201716

Sprocket, interchangeab M. Snyder..... . 529,843
Square attachment T, Mos. . 530,060 Havemeyer Building, 26 Cortlandt St., New 'York.
S and. bSeie Buzyclle)e stang. " 529,805 —
team boiler, ogendor: . 529,
| Stoam, pemeration of G W, Baier %0907 | Green River Patent Spiral Fluted Reamers.
Steam, generation of. W. s¢hmidt....... 529,754
| Steam_generator, sectional, J. H. I. Claudon. . 530,017
! Stopper. See Bottle stopper.
Straploop, J Reed 530,056
Street sprinkler. Atwood & Treadway . ,062
Sulky, W.J. Wayne 529,822
Switch. See Telephone switch. BA SRR TIUTED,
Sw'll)tichl)galrdvvl.',1 At tB(teﬁthon ................. ceeeen.s 529,999 —— .
Table. See ist table H inichi
Tack dnvmg implement, C D Rogers 529,958 ROUghmg and Fm'Shmg Taper Reamers.
| Tag holder, W. B. McDer: 529.873

Send for Catalogue.

Wiley & Russell Mfg. Co., Greenfield, Mass.. U. 8. A.

Tag, price and cost, .J. D. Parro
Tel ephone. Stromberg & Carlson
Telephone exchange systems,sx

for, J. H. Cary..

529 818
529,804

If you want the best CHUCKS, buy Westcott’s
Little Giant D()uhle Grip
Drill Chucks, Little Giant
Drill Chucks
Improved,

Onelda Drill
% Chucks, Cut-
ting - off
J/ Chucks, Scroll
7 Combination

Thermo electric generator H

Troxel...

Thill coupling, Bowen &
Ticket holder, L. J Bla des.
Tie plate, S. F. Clark..........
Tire, pneumatic, E.J Jenness..

Tire shrinking or upsetting devie 3
Tool, combination, C. A. Salzman..

'I‘rackmck J. McMurrin

Track laymz machine, T. W. Paterso: . 529,830 ! “ Lathe Chucks, Geared

Training apparatus, 5. B. Whitehead... . 529,987 | Combination Lathe Chucks, Plain Universal Lathe

Trap. See Mole trap Chucks, Independent, Lathe Chucks, Made b,

Trolley wheel, Lepper & Wighton.................. 529,829 | Westcott Chuck Co.. Oneida, N. Y., U. S, A.
L 529.903 | Ask for catalogue in English, French, Spanish or German.

Trolley wire support and couplmg, A. P. Gould..

Truck, R. S. Rus 529,960

FIrsT PRIZE AT COLUMBIAN KEXPOSITION, 1893,

Truck and bag holder combined, J. Bouse - 530,007
%“rucg handhc. dLepa em'li".tm”t““k ........ . ggg%g%
ruck, merchandise, T itzpatrick.... .
‘frunk and display tray, Bingham & Jones, Jr..)! 530,002 h ‘ f
Trank, bookcaae, and writing desk, combination, 520793 e c | e n l Ic m e rl can
Tubing, aparatus for ‘the anufacture of, Z =
Orovsky............. . ceveeneenen. 520,910

H.'Schwan.. ..

Twine holder, A.
Type writing machme, J. W.
Umbrella runner retainer, Fretz & Jesson
Valve, C. 8. Bavier..................

Valve, steam engine, E. L. Sauer
Valve, stop. L. Schutte
Valve, tank regulatlnz E. W. Long.
Vehicle brake, J. des Georges
Vebhicle brake, B Wile CcOX

PUBlIGATIUNS FOR I895

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

RATES BY MAIL.

Vehicles, runner attachment for, W. J. LeBarron 529,922 | The Scientific American (weekly), one year - $3.00
gentillattorkor chimngy cgp. Franz & Merrill....... ggg%fgi ! The Scientific Amencan Supplement (weekly), one 5.00
essel brake, A. OMDS . .ocvies ey el 1 year, - - X

Vulcanizable compound, W. Griscom, Jr....529,727, 529,728 | The Scientific American. Spamsh Edltlon (month-
Vulcanizable compounds and vulcanizing and ap- | 1y). one year. o 3.00
plying same, compounding, W. Griscom, Jr... 529,905 * M :
Vulcanized compound, hard. W. Gnscom J]- 529.7 The Scientific American Architects and Bullders
wagon ti(lumplngéJ T R_E‘cl{%rdson gggggg Edition (monthly), one year. - - - - 250
agon dumping device, righ .
Wagon running gear, J. L. Blake 530,003 . COMBINED RATES.
gvvag}(])n rurémni pzlear. EhE H(leandel 529,734 | The Scientific American and Supplement - =  $7.00
asher. See Axle washer. Bottle wa The Scientific American aud Archltects and Blll]d-
vv:ig;rge%%‘c}gx{:)epoh:ﬁ%allog d 55)2338?2 ers Edition, - - 500
Welding appgmms, ring, C. L. Coffin... 530.020 | The Scientific Amencan, Supplement, a,nd Archl-
wﬁu Lllllllsg cf)ril‘}‘) ielr, J. }1{] B‘rown........ . 529,776 tects and Builders Edition, - =~ - - - 900
ee ee Trolley wheel.
Wheelbarrow, H. Hyouldsworth 1 529,912 Provortionate Rates for Six Months.
Vv‘{;h lgt table, dUDJ}C%{IebG~ S. Boutwell. This includes postage, which we pay. Remit by postal
W;g dggascélg\%nce for 'pr(l)ii(():lt)lng ioinis of or express money order, or draft to order of
s 2

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

© 1894 SCIENTIFIC AMERICAN, INC

\WELL DRILLING MACHINERY]

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N.VY.
|mounTED OR ON SILLS, FOR
{Y DEEP OR SHALLOW WELLS, WITH)

STEAM OR HORSE ‘POWER
£ SEND FOR CATALOGUE _
“"ADDRESS WILLIAMS BROS.ITHAGA.N.XJ

ARTESIAN WELLS —BY PROF. E.

G. Smith. A paper on artesian wells as a source of
water supply. Essential geological conditions of arte-
sian wells. Some chemical features of artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. Price 10 cents. T'o be had at this
office and from all newsdeualers.

OILWELL SuPPLY GO.

Manutacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral T ests,
Boilers, Engines, Pipe, Cordage, Drilling
Tools,ete. 1llus’d cataiogue, price lists,
and discount sheets on request,

Pittshurg, 01l City and Bradford, Pa. <7
Also, 32 Cortlandt $t., New York. &%

ICE-BOATS-THEIR CONSTRUCTION

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

Low Tariff Prlces 3 ““'SEPE&S
3B3fatie
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A Valuable [3ook

CN ICAGO.

! ll

i

i n i
1 ‘l‘lll‘{“

12,500 IReceipts. 708 Pages, Price $5.
Beund in Sheep, 86. Haif-Morocco, $6.50.

Thissplendid work contains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the Sci-
entific American during the past fifty years; together
with many valuable and important additions.

Over T'welve Thousand selected Receipts are
here collected; nearly every sranch of the useful arts
being represented. It is by far the mest comprehensive
volume of the kind ever placed before the public.

The work may be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world ; the information given
being ot the highest value. arranged and condensed in
concise form convenient for ready use.

Almost every inquiry that can be thought of, relating
to formulse used in the various manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are engaged in any branch of industry
probably will find in this book much that is of practical
value in their respective callings.

Those who are in search of independent business or
employment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excellent
suggestions.

§F= Send for Descriptive Circular.

MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.
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Seientific

Amevican,

Founded by M athew Carey, 1785.

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

¢# Our New aud Revised Catalogue o f Practical and
Scientific Books, 90 pages, §vo, and ourother Catalogues
and Cireulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
to any one in any part of the world who will furnish his
address.

For the Pictorial and Literary Presentation of
the Events of the Day

Harper’'s -z
Weekly

TAKES THE LEAD.

In addition to its many other attractions, illus=
trated records of the achievements in

~-o SCIENCE AND ART o~

form a notable feature. During 1894 there have
been capital articles on such topics as:

o_—

[

Chicago Drainage Canal.

Recent Excavations at Dashur, Egypt.
Gold Mines of Colorado,

Need of a National Health Board,
Electrical Industries,

Cleansing the Streets of Paris,

Constant advancement in excellence is the chief
guide in the direction of HARPER’S WEEKLY,
and, with almost boundless resources, it will con=
tinue to treat every scientific event of public in=
terest comprehensively and at the shortest notice

32d Thousand Now Ready.

ABC OF ELECTRICITY

By WM. H. MEADOWCROFT.

FROM THE LABORATORY OF THOS. A. EDISON.
ORANGE, N. J., Sept. 24, 1888,
DEAR SIR:—I haveread the MS. of your “A BC of
Electri city,” and find that the statements you have made
therein are correct. Yourtreatment of the subject, and
arrangement of the matter, have impressed me favor-
ably. Yourstruly, THOS. A. EDISON.
“Electric science is making magnificent strides, and
this book tills a useful officein setting forththefeatures
and characters of these advances.”—Brooklyn Times.
“The book is well illustrated, and no pains have been
spared to make it accurate and reliable throughout.”—
Electrical Review.

“In simple language theauthorlays bare the secrets
of electrical science and application.”— Electrical World.
108 pages, illustrated. Cloth binding. Will be sent
postpaid for 50 cents.

HOME BOOK CO., 45 Vesey St., New York.

SINTZ GAS ENGINE CO.

GRAND RA}éI [AS, MICH.,,

Manufacturers of the Sintz Sta-
tionary and Marine Gas and
(asoline Engines, Especially
adapted for Boats and Electric
Lighting. Runs with manufac-
tured or natural gas— Boats and
launcbes. Prices within the reach
of all. §F Send for Catalogue.
Mention this paper.

AUTOMOBILE CARRIAGES.—A GEN-
eral description of the automobile vehicles to which
rizes were awarded in the recent competition organized
y the Petit Journal, of Paris. With 14 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NoO.
979. PricelOcents. To be had at thisoffice and from
all newsdeualers.

The United
Autographic Register Co.,

148-154 Monroe St. Chicago

REGISTERS LEASED &t 4

of less than 2 cents per day,

! at from $15 to $50.
w 520001in use. Made

- in 25 styles. Send for Circulars

BEWARE of Infringements,

VELOCITY OF 1ICE BOATS. A COL-

lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demorstrating how and why it is that these cratt
sail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at thisofficeand from all newsdealers.

" __Patent Steel
SKELETON LEGS

Are the Best. - !
Established 1849.
D. W. KoLBE & SON, 1339 Arch St., Philadelphia.

2\ rehitectural J3ooks

Useful, Beautiful an 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 colored
plates of the elevation, plan, and detail drawings of
almost every class of building, with specification and
approximate cost.

Beventeen bound volumes are now ready and may be
obtained, by mail, direct from the publishers or from
any newsdealer. Price $2.00 a volume. Stitched in
paper covers. Subscription price, per annum, $2.50.
Address and remit to

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

SPECIAL OFFER.

also tells the Day of the Week, the Date of the
the Mouth and Changes o ! :
companying correct likeness of the watch, which shows t
Bize. Tgis watch is an exquisite gem, with fancy

by a Nassau Street firm,
watch is guaranteed by them. e watc |
uable to you but it will make an ELLEGAN U |

We offer it for sale at the remarkably low price of

GIFT .,
R7.4

be sent C. O. D. by express. <
tory, pay the $7.43 to the Express Co. You save express
by remitting in advance, as we send watch
prepaid, when remittance accompanies order.
s $12.00.
this is the ONLY CALENDAR WATCH. | «
in every way a reliable timepiece for daily use, but in

would be regarded anywhere as a costly ornament. Th
Calendar Watches has been secured by us for disposal

Do no

sale is an extraordin A T M N, H omes

ary on
Address WA

e.
TCH DK

You Need This Watch?!
ONLY $7.43. —a &,

Weh forsale a BEAUTIFUL, CALENDAR WATCH
wt?icharygt only tells the time like ordinary first-class watches, but

t the Moon. as you see by the ac-

dial and oxidized steel case, to which no description can do justice.
You must see it to judge fairlls:i %t is a_.ndelggan% a:;_lu;gl&:i‘btlg
i iece in every way (8-jeweled stem winder), and 1 she

pmers: b4 o vghose factory is in Switzerland. |
Th e watch will not only be invals

u
need send no money in advance unless you prefer. The watch will
You can examine it, and if satisfac-

br}' registered mail,

"Ijle rfegu]ar plgc%
“heaper watches than this are offered, of course, bul
¢ 4 It will not only be found
appearance
it commends itself tothe most refined and genteel taste,

lings with the firm that manuiactures them, i
o e et t fail to order atonce. State whether ladies’ or gents’ s1ze is desired.

vionth,

e exact
orcel ain

Kach

3.

charges

and it
is lot of
through
and this

and Hearths Co., 29 r‘ark Row, New York.

FIRST_GLASS Agents wanted to scll Boiler At-

tachment placed on two months’
trial. Commission paid to agent when machine is at-
tached, whether accepted or not. Only good salesmen
need apply. COOK A. B. C. CO., Fort Wayne, Ind.

$24. An 8 Light, 16 C. P., 110 Volt Dynamo
__# To introduce our Dynamos
and Motors of larger capaci-
ty and gain the confidence of
the public, we place on the
marketa high grade machine
retaining all the special fea-
tures of larger machines.
Durable. efficient, compound
wound, self-oiling, finely fin-
ished. Plating Dynamos.
all sizes.
== Send for circular No.22,
ROTH & ECK,
82 Market St.,, Chlcago, Il

PHOTOMETRY.—A SERIES OF LEC-

tures delivered before the Society of Artsby Capt. W.
de W. Abney, in which the author endeavors to give an
idea of the general principles of photometry from the
scientific standpoint of the question. With 19 illustra-
tions. Contained in_ SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 980, 981. and 98:2. Price 10 cents each
or 30 cents tor the series. To be had at this office and
from all newsdealers.

FOR SALE OR RENT.

Water Power, lowest 800 horse, and 17 acres land,
located in Manlius Village, N. Y., near West Shore road.
Already a manufacturing center. Sale on easy terms, or
long lease at low rental. Might furnish some crg)iml to
right enterprise, Address C. A. Lakin, Manlius, N. Y., or
C. N. Grannis. 264 Fifth Avenue, New York,

MEgssrs. MUNN & Co, Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention probably is
gatentable by writing to Munn & Co.

ommunications strictly confiden-

tial. A handbook 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.
$3 a year. Specimen copies free.
Address MUNN & CO.,
New York, 361 Broadway.

GUT —Photo-zing, han tone and wood. What do you
need ? Indiana Illustrating Co., Indianapolis, Ind.
to sell Mrs. Parker’s Com-

AGENTS WANTE plete Housekeeper. New

plan. Three hundred per cent. profit. RICHARDSON
& CO., 82 Reade Street, New York.

18 KARAT

'GOLD PLATE

LADIES’ OR GENT'S SIZE.
CUTTHIS OUT and send it tous
AWith your name and address and

we willsend you this watch by exe

4 bress forexamination. A Guar-
\ antee for & Years and chain

\ and charm sent with it. You
examineit and if you think it
g2 bargain pay our sample price,
@132.50, and itis yours. 1t is beau-
RYtifully engraved and warranted
fjthe best time-keeper in the

g World for the money and equal
inappearance toa genuinesSolid

4 Gold Watch. Write to-day, this
¥ offer will not appear again.

&fn EASTLAKE MFG. CO.,
2= s Corner Adamsand State Sts:
= CHICAGO, ILL:

MATCH = MACHINERY,

Latest improved. Complete plants furnished. JOS. C.
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa.
toAgents,
€N or

$25 t0 $50 &a:

Gentlemen, using or selling
“0ld Reliable Plater.” Only
practical way toreplate rusty and
. worn knives, forks, spoons, ete;

.| quickly done by dipping in melted
metal.  No experience, polishing
or machinery. Thick plate at one
operation; lasts 5to 10 years; fine
finish when taken from the plater.
Every family has plating to do.
Plater sells readily. Profits large.

W. P. Harrison & Co., Columbus.0.
CONSULTATION
Experimental work of every description. Automatic
machinery designed and built. (& Send for circular.
MALTBY MFG. CO., Brooklyn, N. Y.

per week,

of scientific attachments.

BF~ Catalogues free.

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution

J. B. COLT & CO.,
189 La Salle Street, Chicago, Ill.

How To Make a Dynamo

OR MOTOR. 4 horse power size, illustrated with
full working drawings. By Edw. Trevert. Price 10c.
ubier Publishing Co., Lynn, Mass,

$1.50 will now buy a reliable AMERI.
~§ CAN WATCH in strongGOLD PLATED
A Dust Proof Case. Will not vary a min-
¥ utein 30days; Is as durable as any watch
made. FULLY GUARANTEED. = (Pub.
lishers of this paper will tell you weare relia.
\\ ble.) Ithas AMERICAN patent lever MOVEMENT,
Patent Escapement and Regulator, Lantern Pinion,
240 beats to minute; No key required to wind and
ill| set; weight 4 0z.; exactly like cut: Post-paid for 8150,

Jif 5 ror $4.00, 12 for $15.0C. byexpress. Mention paper
y/{ and we will include bandsome gold plated CHAIN &
CHARM. AGENTS & Storekeepers send for TERMS.
Catalogue of 1000 new articles FREE.

ROBERT H. INGERSOLL & BRO.,
65 CORTLANDT ST.. NEW YORKCITY.

ENAMELINGC DEsiahn i po

curing suitable help and materials given. _Reliable
formulee sold. Address ENAMEL, Box 773, New York.

CTELEDKo
XL&I’TLE FALLS,N.ﬁ,EWQRKS

MANUFACTVRERS o

MPER

TAL5<_noNES
W?:%ﬁm R

A0 JELEPHONE SUPPLIES.

SEND FOR CATALOGVE,
)
REGEIVER s SA'. « will of the Stark Machine
and Tool Co. including real estate, tools, machin-
ery, patterns, etc. als: thousands of dollars of orders on
hand. This plant_islocated at the corner of Hudson
and Seventh Sts., Buffzlo, N. Y., and consists of a four
story brick building fully equipped for the manufacture
of tinner’s machines and tools, machinery for working
sheet metal, presses, dies,etc. The factory is now in
operation, and all information in reference to same
cheerfully given. Address MICHAEL NEWELL, Re-
ceiver, cor. Hudson and Seventh Sts., Buffalo, N. Y.

The entire plant and good

(s T AND FINE GRAY |RON ALSO STEEL
ABLE y

CASTINGS FROM SPECIALTERN

EADLE WM SPECIAL
FINE TINNING jac PA
1 MAS DEVLIN B(COTZ SHING ., ANN)
J THO! Sees AVE X AMERICAN 3T, FHILA, ¢ ANT §

KEEP THE HEAD COOL.

T The Braided Wire Spring

o

" Pillow 1s Cool and
Cleanly. Comfort-
able as down or

% feathers. Practi-
cally indestruct-

ible. Price, up-

., NOIstered in fine

hair: Adult’s,
20 x 28, $3.50; Couck, 20 x 20, $3.00; Child’s, 14 x 22, $2.50.
Sent, express prepaid, on receipt of pric

price. dress
Weston & Wells Mig. Qo., 1112-1116 Noble St., Phila., Pa.

v3u USE GRINDSTONES?

i

i If so, we can supply you. All sizes
. mounted and nnmounted. always

kept in stock. Remember, we make a

specialtyof selecting stones for all spe-

cial purposes. (2 Ask for catalogue.

The CLEVELAND STONE CO,

2d Floor. Wilshire, Cleveland. 0.

HIGH GRADE ONLY., Warranted. Contract-
ors desiring a trustworthy Jack Screw, ad-
dress RUMSEY & C0., Litd., Seneca Falls, N. Y.

UP-TO-DATE GLOTHING

Solddirect to consumers AT LOWEST PRICES
ever before offered. Buy direct from im-
porters and manufacturers. We sghip
WITH PRIVILEGE OF EXAMINATION. We
g save you from 30 to 50 per cent. A tailor
W fit suit, §3.50. Fall or winter overcoats,
#5.50, Boys’ eombination Suits $2.18.
FUR OVERCOATS A SPECTALTY. Send to-day
for FREE mammoth catalog. address

OXFORD MFC.CO.,Clothing Dept.7, 35
344 Wabash Ave., Chicagoyh...

«mmmmn y0U GAN BECOME
=<8 A WATCHMAKER

% And establish yourself in 2. payingbusi.
@ Gess, Dy seCLring our set of tools and

Instruction Book. All |_r%t-class
N) 1C.

eler’s_ tpois, W cOst at
ﬂ:wg&

esale $6.60. Book tells you how
——m———_ tOuge them-—-makes success easy. (sen
M ———

g

olesale Dealers in
WATCHMAKERS? TOOLS AND SUPPLIES;
R 158.Ray Bty Columbus, Ohios

LINE OF DRAUGHTING ROOM FURNITURE

o “"MANUFACTURED BY
MoRSE MACHINE C0.ROCHESTER NY

And
Stereopticons.
We make lanterns and views for all kinds of uses.

16 Beckman =t., New York.
1140 Market Street, San Francisco, Cal.
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WITH EQUIP-

YOUR WDRKSH PED

With outﬁtsaf_?angavwg BRDd Mé;;gtl Working
) K = =
Machinery you can successfully com- !f
pete with Factories that use steam 24
Rg}wer, both in qualityand profiton product.
e only complete line of such machineg
made. Have stood the test twenty years,
Send for catalogue. Address: -
« F« & JOHN BARNES CO.,
1999 Ruby St., Rockford, llis

Parson's Horological Institute.

School for (([atchmakers

ENGRAVERS AND JEWELERS.
g Send for Catalogue and References.
PARSON’'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORIA, ILL.

SAFETY THRUST COLLARS
SOLTD AND SPLIT. &

in shafting will consuilt their
1 interests in writing for Price
List and Discounts.
THE GOUVERNEUR MACHINE C0., Gouverneur, N.Y,

MAXIM’S FLYING MACHINE.—FULL

description of the remarkable apparatus which Mr.
Maxim recently propelled through the air with marked
success. With 12 illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 5. Price 10
cents. To be had at this officeand from all newsdealers.

& VAN WINKLE
- Cailiifiiime-O 1
"TEMPERED GUMPRESSION KEXTENSION SPRINGS -
P

. A SPECIALTY.. &8 Z
S QU & @2

OFFICE &

 TYPEWRITERS.

All makes half-price. Rebuilt to equal new. Shipped
: without deposit to responsible parties in all parts of the
i world. Unprejudiced advice given. Illust’d cata. free.

45 Liberty Street,
New York, U. S. A.

§

116 Typewriter

EXCHANGE,
8 Barclay St., New York,

Wewillsaveyou from 10 to
50 per cent.on Typewriters
of all makes.

8=F Send for catalogue.
all grades and

CA ot forall ﬁurposes
. 1.

SHANNOCK MICA CO., SHANNOCK,

utomatic Bicycle Brake

is as quick in action as thought it-
self. So unobtrusive. the rider
would never know he had it were it
not for the instant and effective aid
it gives him when wanted. BAILEY
MK G. CO.,2078S. Canal St.,CHICAGO.

WORTHLEY STALL WORKSN, 53
Fln St., Boston, Mass., have 801d 8000 of bis
Patent 25-1b. Slow Feed Oat Mangers, Price
€£1.60. VAN NEss Co., 5) Warren $t., N. Y.
W. Y. WARNER, 140 N. Broad Street, Phila.

STEREOPTICONS. |

MAGIC LANTERNS anD
ACCESSORIES,SEND FOR CATALOGUE

To CHAS BESELERMaker2I8 CENTRE ST.
: NEW YORK : :

NOW READY!
Fourteenth Edition of

Experimental Science

REVISED AND ENLARGED,
120 Pages and 110 =uperb Cuts added.

Just the thing for a present for any man, woman,
ctudent, teacher, or any one interested in science.

In the new matter 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
Optical Projection of ()p:u}uc Objects. new experiments
in Projecticn, Iridescent Glasg, sonme points in Photo-
graphy. inciuding Hand Cameras, Cane Cameras, etc.

ystems of Electrical Distribution, Electrical Ore Find-
er, Flectrical Rocker, Electric Chimes, How to Color
Lantern 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, substantiallﬁ and beautifully
bound. Price in cloth, by mail. 4. Half morocco, 83.

§F~sSend jor illustrated curcuiar,

MUNN & CO., Publishers,

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

ORDINARY RATES.

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

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

'I'ne atove are charges per agate lme—ahout eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
meat, as the letter press. ‘Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

COLD FORGED PRODUCT.

Fluted Tire Bolt

Patented Nov. 11, 18%0; Oct. 20, 1891,

I8 stiffer and stronger than a common bolt. The fluted
shank prevents the bolt from turning

C 0 L D e rixg[?[(l}:ilr:‘:\‘E SCREWS
FORGFD

AMERICA,

LOCK CAP SCREWS
SIDE KNOB SCREWS
THREADED WIRES

“Rcw . COMPANY,

PRO: . .TE,R. I

/s H. P. GAS ENGINE CASTINGS
X > A.F.WEED & CO.
106 & 108 Liberty St.

New York.
Castings and Parts
for Small Engines,
Boilers, Dynamos.
§F~ Send stamp for
Iltustrated Booklet.

$6.00

K 0 n A K to $100.00.

The lightestand most practical cameras for hand
or tripod use. An illustrated manual, free with
every Kodak, tells how to develop and print the
pictures.

Eastman Kodak Company,
Send for 2 Rochester,
Catalouge.3 N. Y.

VANDUZEN °3E3 PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liquid.
Always in Order, never Clogs nor
freezes. Every anp Guaranteed.

10 SIZES.
200 to I2000 Gallons per Hour.
Cost $'7 to 3T Heach. Address

> THE VANDUZEN & TIFT G0,

"2 w168 E. Second St., Cincinnati, 0.

AGENISI‘!’A"“" tor FINE TOOLS W Everysyop,
st C.H.BESLY & CO.

cum.oau:
AND AGENCY. CHICAGO, ILL.U.S.A.—
METHODS OF MINE TIMBERING—

By W.H. Storms. A very valuable and exhaustive
paper on the sub]ect of timbering mines to prevent
caving. h 50 illustrations. (‘ontamed m SCIEN=-
TIFIC AMERI(‘AN SUPPLEMENT, Nos. 976, 977.
9?78 and 979. Pricel0cents each or cean for the
series. To be had at this office and from all newsdealers.

NLORIDE

TRADE MARK.

THE ONLY STORAGE BATTERY IN USE IN CENTRAL
STATIONS OF AMERICAN MANUFACTURE.,
THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building, Philadelphia, Pa.

A GGUMULATOR.

REGISTERED SEPT. 11, 1804,
Electrical Storage Cells of any Desired Capacity.
g™ Catalogues giving Capacities, Dimensions, Weights, Prices, etc., on application.

THE MODERN ICE YACHT.— BY
Geo. W. Polk. A new and valuable paper, containing
full, practical directions and specifications fer the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale. showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
cents. To be had at this office and ot all newsdealers.

W. L DoucLAS
s o IS THE BEST.

NO SQUEAKING.
$5. CORDOVAN,
FRENCH& ENAMELLED CALF
%4350 FINECALF&KANGAROL
$ 3.59POLICE, 3 SOLES.
950" $2.W0 RKlNGMENo
EXTRA FINE.
$2.41.75 BoYSSCHOOLSHOES.
Sl
$2r
$8%~ gL 57D ONGOL,
SEND FOR CATALOGUE
W-L°DOUGLAS,
; BROCKTON, MASS.
Yon can save money by wearing the
W. L. Douglas $3.00 Shoe,
Because, we are the largest manufacturers of
this gradeof shoes in the world, and guarantee their
value by stamping the name and price on the
bottom, which proteet you against high prices and
the middleman’s profits. Our shoes equal custom
work in style, easy fitting and wearing qualities.
Wehave them sold everywhere atlower prices for
the value given than any other make. Take no sub-
stitute. If your dealer cannot supply you, we can.

ASH PAID for all kinds of good Second-hand
Iron and Weood-Working Machinery.
o= Address W. P. DAVIS., ROCHESTER, N. Y.

M E R Y Emery Wheels, Gnndmg Ma-

s chines and Grinders’ plies,

Quick process and largp stock When m a urry,

buy of THE TANITE CU., NEW YORK CITY,
CINCINNATI. and STROUDSBURG PA.

A DELIGHTFUL CHRIS’I‘MAS GIFT.

The Kombi

B4to50 H.P. THE th

Motor of 19" Gentury
Can be used any pluace, to doany
work, and by any one. No Boll-
| er! No Fire! NoSteam! No
\ Ashes! No Gauges! No Engi-
neer! A perfectly sate Motor
/ for all places and purposes. Cost
of operation about one cent an
hour to each indicated horse pow-
er. For circulars, ete., address

Charter GGas Engine Co,

P. 0. Box 148, =terling. Il

<
RELIARILITY,
SIMPLCITY. RAFETY,

Foovouy,

RAN “k \\\’T\\‘ \.‘

T O R ey
LS 8 _EXPERIMENTAL WO SMALL MACHINERY |

TN;V"’EELT%?E:EE%E MN°E‘3VE YEN( STENCIL WORKS 100 NASEAH 8T N.Y.

Towers, Tanks and Tubs

PATENT SECTIONAL

ALL IRON TOWERS.

PLAIN —

ALL WOOD TOWERS
ELEVATED TANKS

for Automatic Fire Sprinkler Plants.

Louisiana Red Cypress Tanks
a Specialty.

W. E. CALDWELL CO.

219 E. Main Street,
LOUISVILLE, KY., T

Al a Price

STARRETT'S .
IMPROVED SPEED INDICATOR.

Graduations show every revo-

% lution, and_with two rows of
1;@ ﬂgures read both right and left
as the shaft may run. Auxil-

iary split cap is made to slip over the

Blcvc]es, Watches G\ms, Buggies, Harness,
Sewing Machines,Organs, Pianos, Sufes,Tools
Scales of all varieties and 1000 other articles.
Lists free. Curcaco ScaLk Co., Chicago, 111,

pointed s ]pmdle to use on a center or
Wlth Split pointed shaft.
Cap, $1.75. 0F= Illustrated Catalogue Free.

Manufacturer of Fine Tools,
’ P 0. Box 13, ATH()L MASS.

L S STARRET
JESSQP'S STEEL 3]

WM JESSOP & SONS L2 9|

TC
N.ST. NEW YORK

ing case, 16 pounds.

 THE “ MUNSON ” TYPEWRITER. >

This machine is an “evolution,” the outgrowth of years of experience and the
best results of scientific work.
educated mechanic.

Easily operated. with Universal Key Board.
INTERCHANGEABLE STEEL TYPE WHEEL,

durable and easily kept in order. 30 ke§s 90 characters. Weight,with carry-
Special wheels for di:

Highest Medal Awarded, Wortd’s Fair, Chicago, 1893.

The Munson Typewriter Co., 171 E. Division Street, Chicago, lll., U. S. A,

Its principles appeal at once to the
It is Light, small, Compact.

erent languages.
Send for circular to

Scientific Book (jatalogue

Mistakes in Addition,
Office Headache,

and mistakes in carrying forward
don’t occur where the Compto-
meeris used. It saves half the
time in doing the work and all
time looking for errors. Solves
with greatrapidity and absolute
all arithmetical probe
hy don’t you get one ¢
erte for Pamphlet.
FELT & TARRANT MFG CO.
52-56 |I.LINOIB ST., Cmcuno

.

The

American
Bell Telephone |
Company,

125 Milk Street,
Boston, Mass.

i
i

This Company owns Letters-
| Patent No. 463,569, granted
; to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
and controls Letters-Patent |
No. 474,231, granted to
Thomas A. Edison May 3,
1892, for a Speaking Tele-
graph, which Patents cover
fundamental inventions and |
embrace all forms of micro-
phone transmitters and of
carbon telephounes.

e  a a a

RECENTLY PUBLISHED.

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

MUNN & CO., Publishers SCIENTIFIC AMERICAN,
361 Bl'o:ulway, New York.

r LIGHT RIGHT WH&3aN%Yr.

LAO
P YOU

Faries’ Patent Universal Lamp Holder.

Several stylesand sizes. Ask your dealer for them, or
write direct to FARIES MANUF’G CO.,
=&~ Catalogue free. l)ecatul‘, 111.

CLAYSTORBENSEN, GLOUCESTER CITY, NJ.
DESIGNERS & BUILDERS OF YACHTS,
LAUNCHES »° HOUSE BOATS.

SEND CENTS FOR CATALOGUE.

BUY
TELEPHONES

'I‘Imt are good—not ‘*cheap things.”” The differ-

ence in cost is little. We guarantee our apparatus and

%uarantee our customers against loss by patent suits.
ur guarantee and instruments are BO'T'H (GOOD.

WESTERN TELEPHONE CONSTRUCTION CO,
440 Monadnock Block, CHICAGO.
Largest Manufactwrers of Telephones in the United States.

AW FABER

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

78 Reade Street, - - - New York, N.Y.
Manufactory Established 1761.

87 MAIDEN LANE,
NEW YORK
CHIZASD, PHILADELPHIA, LoWnom.

PATENTED

SCIENTIFIC AMERICAN SUPPLE-

MEN'. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
Lhe country

BULL’S-EYE

THE NEW KIND OF CAMERA.

[llustrated in SCIENTIF1IC AMERICAN, March 31st, p. 197
LICHT PROOF FILM CARTRIDGES.

NO DARK ROOM REQUIRED.

Best and Most Practical Camera in the World regard-
less of price. Prices, $8 to $1

& Send for Description, with Sample af Work,
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass.

GATES ROCK & ORE BREAKER
Capacity up to 200 fons per hour.

Has produced more ballast, road
metal, and sroken more oré than
all other Breakers combined.
Builders of high grade Mining
Machinery, King-Darragh Concen-
trator, Connersville Blowers.
W?“’ Send for Catalogues.
GATES TRON WORKS,
= 50 C So. Clinton St., Chicago.
136 C Liberty St., N. Y. 237 C Franklm St., Boston Mass
F R E E Sample copy of the BLACKSMITH AND
» WHEELWRIGHT, filled with illustra-
tions, will be sent without chargé to any part of the

world to any blacksmith who will write forit. Address
M. T. RICHARDSON CO., 84 Reade St New York.

7y

DJUSTABLE P!)(,?LDERS
INCANDESCE KT LAMPS.
b chHm-;co WORCESTER,
< & = SEND FOR CIRCULARS.

PERFORATORS OF ALL METALS

For Cotton, Oil and Rice Mills, S
‘Works, Mining and (Concentrating,
rators, Corn Shellers, and all kinds of Grain Cleaning Machinery. Heavy ~teel and Iron
Plates and Cylinders for Screening Ore, C
tors, Oil, Gas and Vapor Stov es and all special purposes. Special sizes for Coffee Clean-

ar Houses, Distilleries, Phosphate and Fertilizer
as and Water Works, Elevators, Threshers, Sepa-

oal, Stone. For Filters, Strainers, Ventila-

newsdealers.

ing and Roasting Machinery. Perforated Tin and Brass.
The Harrington & King PPerforating Co., Chicngo. and 284 Pearl St.,,N.Y
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Camera

Makes a picture the size of
this and in any shape you
please. It is a combined
camera and graphoscope.
156 by 2 in.—weighs 4 oz.
Goes in any pocket, no tri-
pod to carry. Any
Boy or Girl can use it.
Will photograph anything
PN or anybody. Can be made very profitable.
The Kombi, complete, $3.5O.
strip of Film (25 exposures) 20
cents additional.
Lfnot for sale by your photo dealer, the Kombi willbe
sent t o any address, postage paid, on recelpt of price.
ALFRED C. KEMPER, 208 Lake St., Chicago

THE “CLIMAX”
Stereotyper and Moulding Press

combined, for making perfect Cellu=-
loid Stéreotypes to be used in
= Place of metal stereotypes. Also for
making Rubber Stamps. Should
be in use in every printing office.

See ScI. AM., Dec. 30, 1893. Send for
circular to

THE J. F. W. DORMAN CO.
217 E. German St.,

altimore, Md.

. Manufacturers of

: Rubber Stamps, Vulcanizers, Stereo-
type Machinery and Supplies.

THE

¥ ESTABLISHED 1845.

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

This widely circulated and splendidly illustrated

paper is published weekly. Every number contains six-
teen pages of useful 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, Electricity,Telegraphy, Photography, 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 Three Dollars by
the publishers; gix months, $1.50; three months, $1.00.

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

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

MUNN & CO., 361 Broadway, New York.

I —
THE = =

Seientitic 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 cf which are taken from foreign
papers and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archzology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineering, Mining, ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries,Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

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

Price for the SUPPLEMENT, for the United States,
Canada, and Mexico, $6.00 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., 361 Broadway, New York.

—_—

Duilding Edaton,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $250 a year.
Single copies, 25 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine of Architecture,
richly adorned with elegant plates in colors, and with
other fine engravings; illustrating the most interesting
examples of modern Architectural Construction and
allied subjects.

A special featureis 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 Plans,
Descriptions, Locations, Estimated Cost, ete.

The elegance and cheapness of this magnificent work
have won for it the I.argest Circulation of any
Architectural publication in the world. Sold by all
$2.50 a year. Remit to
MUNN & CO., Publishers,

361 Broadway, New York.

PRINTING INKS,

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






