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A CITY UNDER ONE ROOF—-THE MASONIC TEMPLE.

The World's Columbian Exhibition may justly be
said to have commemorated the quadricentennial of
America, not only by the exhibition of the arts and
industries of the globe, as brought together in the
White city by the Lakes, not only by the lovely archi-
tecture and land- and water-scape there créated, but
by the city of Chicago proper, the worthy exponent
of American progress and growth, the typical Ameri-
can metropolis. Of all the buildings of our Western
sister Chicago, none is more remarkable than the
Masonic Temple, a structure which, in its functions,
dimensions and construction, is one of the unique
buildings of the world. In spite of its name, it is
proudly claimed to be the ‘‘highest commercial build-
ing in the world.” In it we find exemplified the union
of Freemasonry and commerce, a four and one-half
million dollar building supplying beautiful halls and
parlors for Masonic rites, as well as an unequaléd
collection of business offices.

The building is situated on the corner of Randolph

and State Streets, in the heart of Chicago. It is con-
structed of granite, marble, steel and terra cotta as
the principal materials of construction, and is fireproof
throughout. From street level to apex it measures
three hundred and two feet; this in absolute height
of structure, not in the mere elevation of a lantern sur-
mounting a dome. For one of the peculiar features of
the building is its plainness and uniformity of design,
the main features being repeated story after story
until the sloping roof is reached. There is no tower
or dome added simply to break the record. The build-
ing is just what it claims to be and no more.

The architects were Messrs. Burnham & Root, of
Chi¢ago, Mr. Burnham being widely known as Director
General of Works of the Columbian Exposition. The
street fronts are of dressed granite up to the sills of
the fourth floor windows; above that they are of
terra cotta and brick, matching in color the granite.
The foundations are of concrete and steel, the latter
being horizontal beams arranged to distribute the
column loads, so that a uniform pressure of 3,500 1b. to
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the foot on the clay is produced. The building is of
steel frame type, a method of construetion now gener-
ally followed in large buildings.

The- floor loads are sustained by steel columns ; all of
the building above the fourth floor is carried by steel
columns, except for six piers, which are self-sustaining
and support no additional load. Even the great arch
in front has but a small load, a twenty-five ton girder
running aecross it at the fourth floor level. Tension
bracing, consisting of heavy steel rods, extends in two
systems from top to bottom of the building in the di-
rection of least width. The vertical columnns are two
stories in height, and alternate columns break joints.

The general dimensions are one hundred and seventy
feet front and one hundred and thirteen feet depth.
It is the front which appears in our illustration. The
entrance is beneath a granite arch forty feet high
and thirty-eight feet wide, and opens into a great
rotunda, lined with Italian marble, and opening up-
ward, through twenty stories. Ornamental iron stair-
cases lead up from either side. Back of this great
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court is a sort of semicircle of elevators arranged
like lights in a bay window. There are fourteen of
these, lining an arc fifty feet deep and of seventy feet
chord. The court is seventy feet each way, square in
front and semicircular in the rear, the rear lines being
determined by the elevator fronts.

The elevator plant is one of the features. Of the
fourteen passenger elevators, seven are for express
service only, not stopping below the tenth floor. The
others stop at any floor desired. Owing to the great
height of the building, the weight of the steel suspen-
sion cables became & serious problem, and was dealt
with by counterweight chains attached to the bottom
of each elevator and drawn up by it. These prevent
any irregularity in the weight to be raised, due to dif-
ference of elevation, which, otherwise, would have
been very great. The elevators run at a speed of
nearly nine miles an hour, and ascend 258 feet. Allow-
ing continuous ten hour service for each, their aggre-
gate travel in one year would be over 123,000 miles.
Thirty seconds is ample time for the full ascent.
There are also two freight elevators. The wire ropes
of the elevators aggregate sixteen miles in length.

The rotunda is surmounted by a glass roof 302
feet above its mosaic floor. The windows and bal-
conies of the twenty stories open upon this shaft. The
twenty-first story is properly the roof. It is a roof
garden, and is devoted to purposes of observation, and
may be used for commemorative or festival occasions.
It forms a great platform, inclosed by walls and ceil-
ing of glass, with oak panels, steam heated, and capa-
ble of accommodating 2,000 people at one time. It is
the highest point of observation in the city, and gives
grand views in all directions.

Around the rotunda galleriesare carried for the first
ten stories. Shops open on these galleries, with show
windows, exactly as in a street. The stories from
c¢leventh to sixteenth inclusive are for offices; the
remainder are for Masonic uses. The general
features of the court and balconies include mo-
saie floors, marble soffits or under surface of the bal-
conies, alabaster-cased columns, bronze-finished hand
rails and metal work, and marble-lined walls.

The water supply plant comprises pumps with a

combined capacity of 2,000 to 3,800 gallons per minute.
The pumping machinery circulates each day, if reck-
oned in gallons passed through the pipes, enough
water to fill a reservoir 240 feet long, 100 feet wide and
50 feet deep. The roof tanks alone provide storage for
7,000 gallons. The ceilar has still larger tanks of 18,500
gallons capacity.
- Wrought iron pipes with screw joints are used for
water supply and for sewage, all taking vertical
courses and placed in special pipe chambers or pockets.
Part of the drainage goes directly to the sewers ; part
is delivered to a tank in the basement, whence it is
forced by steam ejector into the sewers.

For heating about 40,000 square feet of steam radia-
tor surface on the overhead system is provided, and a
sixteen inch steam pipe is used for their supply.

The electriclight plant includes some 7,000 16 ¢. p. in-
candescent lamps, operated by six 1,000 lamp dynamos,
the latter driven by high speed engines. Two sets of
:Jectric mains are carried through the building, all
cross connected and of large size, to prevent any dan-
ger from heating. It is estimated that there are 53
miles of electric wires, and the weight of the rest of the
eléctric plant has been put at 50 tons.

To allow for settling, the building wasstarted a little
above the proper street level. The settling was so ac-
curately calculated that it is now at the proper level.

Our illustration is designed to show the great size of
the building. On the right of the cut is seen the great
Ferris wheel, 265 feet high, next comes the Capitol at
Washington, 288 feet high, the Statue of Liberty in
New York harbor, 30114 feet from water level to the
torch, then Trinity Church spire, 284 feet high, and
then the Masonic Temple. To bring it within every
day comparisons we show adjoining it a typical New
York City fireproof, first-class office building, and
next to that. on the extreme left, a four-story ‘‘ brown-
stone front.” 1t will be seen that the mammoth pile
dwarfs everything shown.
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'The Silk-Spinning Spider.

The silk spider of Madagascar forms the subject of
an interesting article in Die Natur, by Dr. Karl Muller.
1ts native name is Halabe, meaning great spider. This
Halabe, or Nephila Madagascariensis, spins threads
of a golden color and strong enough, according to
Maindron, to hang a cork helmet by. The female spi-
der may attain a length of 15 cm., while the male dces
not exceed 3 ecm. A single female individual, at the
breeding season, gave M. Camboue, a French mission-
ary, some 3,000 m..of a fine silken thread during a
period of about 27 days. The thread was examined
with a view to creating a new industry. Specimens
tested at a temperature of 17° C. showed an elongation
of 1248 per cent under a weight of 8-27 gr. Small tex-
tures woven of these threads are actually used by the
natives for fastening flowers on sunshades and for other
purposes.
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HAULAGE BY HORSES.

Mr. T. H. Brigg, who has spent the better years of
his life in the investigation of the fundamental princi-
ples of economic haulage by horses, read an instruc-
tive paper on this subject at the World’s Engineering
Congress, in Chicago, last July. The question dis-
cussed by Mr. Brigg is one which, from a financial,
humane, scientific or civilized point of view, affects the
commercial interests, comfort and well-being of every
civilized country in the world, and which, notwith-
standing its apparent simplicity, must be approached
by scientific methods. While man, says the author, is
continually devising methods to lighten his own labors
by substituting the forces of nature for his own
strength, the horse is required to bear his burdens and
haul his loads under the same disadvantages that have
hampered him in the past. Much attention has been
paid to the development of speed in horses, and the
result has been a vast improvement in their strength,
beauty and speed ; but the animals are still so handi-
capped by the unscientific methods under which they
are required to labor that there is an absolute loss, in
many cases, of fifty per cent of their strength.

The anmiount of resistance that a horse can overcome
depends upon his own weight, his grip, his height and
length, the direction of the trace and his muscular de-
velopment, which determines the power to straighten
the bent lever represented by his body and hind legs
against the two resistances—the vehicle, through the
trace attached to the shoulder, and the hind feet
against the ground. Many erroneous notions exist as
to the best inclination of the trace for the horse. For
instance, if a horse can haul a given load up a given
hill with a deep inclination of trace and cannot do so
with a horizontal one, it is generally thought that the
former is the better angle. It is, indeed, for that par-
ticular hill, but when once the latter is surmounted it
becomes a very bad angle, inasmuch as it involves a
great loss of power. To pull thrcugh a low trace, or to
have a man, or even two or three men, on a horse’s
back, is advisable, and even necessary, if a horse is ex-
pected to haul a load requiring the fuli force of his
muscles at any particular moment, and for the mo-
ment, under such conditions, be would be able to draw
a much greater load than without the added weight;
but any one can see that the animal could not travel
far with any vehicle if he had to carry three men on
his back in addition to hauling his load. It is utterly
impossible, says Mr. Brigg, for a horse to pull through
a permanently oblique trace, or through shafts, such
as are so commonly used in America, without the ani-
mal being compelled to carrya part of the vehicle, just
as effectually and with the same extravagant and pain-
ful result as sedan chair carriers experience in carrying
their loads.

The question has been asked, Should the horse sup-
port the vehicle, or the vehicle the horse ? The lighter
the load, says Mr. Brigg, the more the vehicle ought
to support the horse. When, however, the load in-
creases, the horse ought gradually to lose that sup-
port until, with a very excessive load, he ought to sup-
port a part of the vehicle itself. 1f the load is heavy
and difficult to move and the horse is compelled to
make a horizontal thrust, without increasing his grip
and mechanical conditions, it fails. But, if the con-
ditions remove some of the weight from the load and
place that on the horse, it is equal to allowing the
thrust to be an obliquely upper one. Again, a load
that a horse can draw up any ordinary gradient should
never require the horse to support either any part of
the vehicle or the load on a hard level road.

Human beings are constantly moving, resting first
on one foot and then on the other in search of relief.
Generally, they can sit down, but horses cannot do so
without being smartly beaten for their effort to relieve
themselves. For generation after generation, we have
kept on yoking horses by methods that compel them,
in the shafts of a four-wheeled wagon, to rest their en-
tire weight on their feet. It is not realized that a
horse exerts from ten to a hundred times more force
and expends that inuch more energy in transporting
himself from place to place than in hauling a two-ton
load on fairly good roads. The horse is compelled, ab-
solutely unnecessarily, to exert himself under condi-
tions such as no engineer in the world would for a mo-
ment think of applying to the steam horse, under
which to waste its energies and knock itself to pieces
in practically no time.

The result of Mr. Brigg’s investigations is that, hav-
ing ascertained the fundamental and economic prin-
ciples involved in the haulage of vehicles, and the
transportation of living or inanimate matter, he has
devised a special contrivance applicable to all kinds
of four-wheeled vehicles or sleighs, which he claimns
will, at all times, automatically afford the horse all
possible assistance. It does not matter whether he be
traveling on smooth, level roads, up hill or down,
with a heavy or a light load, he cannot fail to receive
a direct advantage from the very momert he is” at-
tached to the moment he is detached. The relief is
afforded while he is walking, running orevenstanding.
The percussion on his feet is reduced at every stride
during the day. His muscles are less straimed, hLis
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energy is economized as one would economize the
energy of a locomotive, and hislegs and feet are saved
from an enormous amount of battering, which proves
so fatal on all conditions of road.

In an experiment tried before his audience with his
invention, which was exhibited at the World’s Fair,
at Chicago, Mr. Brigg used a two-seated wagon with
ordinary shafts. From the latter a line was carried
back seven feet to a small platform bearing a chair on
which wasseateéed a man of middle weight. Two people
climbed into the seats of the wagon. A strong, heavy
man now tried to haul the affair, but failed. The
automatic{appliance was then attached to the shafts
and the wagon was hauled easily, notwithstanding a
second man had taken his position on the platform
drag. The hauler had been relieved of part of his
weight, and the strength in his pull had been added to
that much.

—_—— e —
PROGRESS AND INVENTION.

In the course of his remarks recently upon the part
that had been played by the American inventorin the
development of the country, the Hon. Thomas Reed
among other things said : ** To hear the discussions in
Congress you would suppose that invention dropped
from Heaven like manna to the Jews. You would
suppose that James Watt reached out into the dark-
ness and pulled back a steam engine. It was not so.
All invention is the product of necessities and of pres-
sure. When the boy who wanted to go off to play,
so rigged the stop-cocks that the engine went it-
self, he was not only a true inventor, but he had the
same motive—his personal advantage—that all in-
ventors have, and, like them, it was urged on him by
business necessities. What originated Bessemer steel ?
Sir Henry Bessemer ? No ; but the necessities of rail-
roads, which would, every one of them, have been
pankrupt without steel rails. If Sir Henry had not
invented the proc‘ess, somebody else would. It de-
tracts not one iota from the fame of Alexander Bell
that a dozen men were close on his track. It has been so
in every great invention. I say, therefore, that it was
the diversification of our industries that stimulated
inventions. Otherwise all the inventive power of
America would have run to waste; and when a man
calculates the wonders of American inventive genius,
he knows where some of our wealth comes from.

‘“As a further proof that invention is born of neces-
sity, tell me why great inventions never come until
the world is in such shape as to enjoy them ? What
would the Crusaders have done with railroads ? There
was not money enough in the world, or travel, or mer-
chandise to keep them going a week.”

——— e ———
A New Sanitary Building.

Dr. W. Van der Heyden, of Yokohama, Japan, in a
recently published pamphlet, describes a sanitary
building devised by him, which he has occupied for a
year, and in which he believes that he has solved the
twofold problem of the construction of a dwelling for
use in both arctic and tropical climates. The new
structure is composed of glass boxes filled with a solu-
tion of alum and made air and water tight. The appli-
cation of glass for building purposes is not altogether
new, however, since hollow glass bricks have already
been made and houses built of them.

The boxes employed by Dr. Van der Heyden are
formed of two panes of 4-10 inch thick glass, fixed in
cast iron frames that are screwed together. These
boxes, which have thus far resisted the influence of
cold and heat, shocks and earthquakes, rest upon cast
iron supports. The necessary gaps between two rows
are filled with felt and then covered with boards. The
series of boxes above each other and next to one an-
other, with aslittle space between them as possible,
and such space filled with felt, form the external walls
of the house. The roof, which is flat and is supported
by the cast iron pillars that carry the boxes, can be
magde in exactly the same mould.

In the house under consideration, glass panes pressed
against each other, but with strips of rubber between
them, form the horizontal ceiling. Above this there
rests a thick layer of ashes, upon which there is a light
framework of wood, covered over with cement. This,
of course, renders the roof non-translucent, but it de-
fends the room well against the radiant heat, and, be-
ing made of bad conducting material, the heat of the
interior is not lost. As the four walls are totally trans-
lucent, there is more light than in any other descrip-
tion of dwelling.

A house built in such a way is an entirely closed hol-
low space, without windows or doors. As there are no
openings and no fissures, it is practically impermeable
to air, moisture, heat, cold, dust, microbes and insects.
Since the panes are of rough plate glass, objects within
the inclosure cannot be seen from the outside. At con-
venient places, some may be replaced by transparent
glass to serve as windows giving a view of the exterior.
Doors are not needed, since the entrance can bemade
through the floor by means of a staircase from an an-
derground room. which receives no direct light from
the sun. The walls of this room are made of ordinary
bricks, plastered inside and protected outside by a

thick layer of clay to exclude moisture. The light is
admitted through glass boxes set into the four corners
of the ceiling, which forms the floor of the room above.
This floor is made of double planks, with a thick layer
of sawdust between them. The planks facing the
upper room are painted and varnished, but may be
saturated with paraffine. Those facing the under room
are plastered, as are also the walls. There is a mild,
diffused light in the lower room, sufficient to read by.
At night, both compartments are lighted by electric
lamps.

As in winter the solution in the glass boxes might
freeze, and would certainly do so in cold countries
when the temperature falls to —18° C., a covering of
ordinary glass set in wooden frames surrounds the
whole building, so as to form an envelope of air, which
is a very bad conductor of heat. This air space can be
easily warmed if required. In the summer of moderate
climates, and all the year round in tropical ones, the
same glass window frames are put within the house, so
as to shut off the heat by means of these badly con-
ducting air cushions. The dwelling is entered from
the exterior through a staircase leading to a corridor
that communicates with the subterranean room, and
that can be closed by doors, so as to let in as little
cold or heat as possible while a person is entering.

Between the walls and the ceiling, there is a space
leading outside to a belt covered with window glass
and partially surrounding the building. From this
external air space a tube leads to a stove (which stands
out of doors) and conveys the air directly under the
grate. There is thus a constant withdrawal of ait
from the house as long as the fire burns. This vitiated
air is replaced by pure air that has been warmed in
passing through tubes placed around the pipes that
carry the heated gases from the furnace to the chim-
ney. This air, before entering the heating space, comes
from the lower room, where it has already taken the
temperature of the surrounding earth. The heated air
rises in a tube laid under the ceiling of the lower room
and escapes through openings in the floor of the upper
room. The temperature of the air is controlled by
valves.

In the summer of moderate climates, and always in
the tropics, the renewal of the air is effected in a
different way. The vitiated part escapes, as in winter,
near the ceiling. From there it enters a prismatic
chamber of wood and glass, which is carefully closed
in winter by a wooden cover, but is left open in sum-
mer. This apparatus, which Dr. Van der Heyden
calls a *‘ sun belt,”* performs the functions of a stove,
in causing a useful draught, through the heating of
the inclosed air by the solar rays. The expanded air,
in rising and escaping freely at the top, is followed
by the denser air from the room. The arrangement
acts automatically when the sun shines. When it
rains, the more the rain and the harder it falls, the
greater the draught, while every slight movement in
the external air promotes the withdrawal of air from
the sun belt and house.

In a hygienic building, it is of great importance to
have the fresh air constantly entering the apart-
ments free from dust and microbes. This result is
obtained as follows: Both in winter and summer, the
air for ventilation is taken from the cellar room. The
air to replace this enters through a large glazed earth-
enware pipe or a plaster-lined brick tunnel extending
underground to a distance from the house, and then
rising vertically to some height above the surface and
opening in the free air. It is here covered with wire
gauze to filter the air from insects and rough particles,
and is sheltered from direct sunshine by a wooden
roof. In the opening that communicates with the
lower part of the cellar room there is placed a wire
cage filled with loose cotton, which filters the air from
the finest particles of dust and from microbes. In
front of this cage is placed a pane of glass covered
with glycerine or moist glue. The air coming from
the pipe strikes this surface, leaves thereon the
microbes that may have passed through the cotton,
and then expands in the interior of the room. The
rooms of such a building are thus made as aseptic as
a wound-dressing of Lister.

Dr. Van der Heyden, believing that the air of one’s
neighbors ought not to be vitiated by allowing the
air leaving the house to carry with it bacteria, or
poisonous gases due to the expiration of the inmates,
purifies the air of his building more fully by having
curtains stretched under the ceiling with woolen
tassels attached to them by hooks and eyes. Into
some of these tassels a strong alkali and into others
Nestle’s reagent is drawn by capillarity. The air,
striking along the ceiling before it leaves the cornice
openings, deposits there its carbonic acid and its or-
ganic alkaloids, besides the greater part of the dust
that may have collected. In this manner an endeavor
is made to have the air that leaves the house as pure
as it was forced to be on entering.

The wash and kitchen water is rendered innocuous,
before it is allowed to enter the drains, by passing it
through an unglazed chinaware filter, on the prin-
ciple of that of Chamberland, but differing in con-
struction. On the same principle of not allowing any
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matter containing infection to remain in the house
or toleave it undestroyed, the water closet used is so
constructed as to permit of the quick oxidation of the
urine, feces, sputa and other refuse through the ac-
tion of sulphuric acid and nitrate of soda. Different
organic salts are the result, all the organic matter is
destroyed, and nothing that is of great value as a fer-
tilizer is lost.

Railroad Development.

To complete the Transandine Railway, which would
give uninterrupted communication between points ih
Chile and Buenos Ayres, the capital of the Argentine
Republic, it is necessary to build only 33 kilometers
(2014 1iles), as trains can now run over 1,189 Kkilo-
meters out of a total of 1,222 miles. The Argen-
tine section is nearly completed as far as Puenta
del Inca, so that in 1894 there will remain to be
constructed 15 Kkilometers, including two tunnels at
the summit. Work on this remnant of the Argentine
section will be commenced as soon as the line on the
Chilean side is sufficiently far advanced to permit the
work being prosecuted in such a manner that the two
sections—the Argentine and the Chilean—shall be
finished at the same time. Thus, the only obstacle to
the completion of the road has been the lack of satis-
factory arrangements for constructing the Chilean
section. The contractors, John and Matthew Clark,
having found it impossible to raise money for this link
under the guarantee of the Chilean government, asked
the Chilean congress to increase the guarantee from 4
to 5 per cent, and this having been done, it is said there
will be no difficulty in completing the road.

The Chilean congress has granted a concession for a
railway to connect the Southern Line of Chile with the
Argentine Great Western, at La Paz. The road will
be mostly in Argentine territory, namely, 175 miles
from La Paz to the Andine pass of Tinquiririca and 75
miles further to a point on the main trunk Southern
Railway, between San Fernando and Curico. The
road is expected to be of special use for the valuable
cattle trade across the southern passes of the Andes
into Chile.

Froin a report by Mr. C. C. Mallet, British consul at
Panama, it appears that steady progress is being made
in the construction of the important railway from Car-
tagena to Calamar, on the Magdalena River, in Colom-
bia. The concession for thisroad was obtained in 1889
by Mr. S. B. McConnico, representing some American
capitalists. The funds for the enterprise were raised
in the United States, but work was delayed for nearly
three years, because of the difficulty experienced in se-
curing an amount sufficient to complete the road.
Construction was commenced in June, 1892, and one
year later, June 15, 1893, the first section of therailway,
from Cartagena to Turbaco, a distance of 14 miles, was
formally opened. The next section, to Arjona, 8 miles,
was to have been opened in October, and it is expected
that the road will be completed to Calamar by June,
1894. At the time of Consul Mallet’s report, in Sep-
tember last, 1,800 men were at work on the road. The
road is being built with care and is equipped with the
best American cars and locomotives. The distance
from Cartagena to Calamar is 65 miles. Most of the
land adjacent to the line is suitable for fruit culture
and cacao. The trade from the upper Magdalena, a
large part of which, it is hoped, will be diverted to the
port of Cartagena, is expected to give the road sub-
stantial profits.

A Fish with a Rubber Corset,

Forest and Stream speaks of a curious find in
the Cape Ann fish market, at Gloucester, Mass. It
was nothing less than a mackerel with a rubber band
around the body. The band had been put on the fish
when quite small, and stayed there in spite cf the
rapid growth of the wearer. The fish’s body under
the band did not grow, which caused a depression in
tke full-grown body of about three inches in depth.
The depression was covered with a healthy skin in no
way unlike that on the rest of the body. The fish
measured in length fourteen inches, diameter of body
each side of the depression, seven and three-fourths
inches, diameter of depression, five inches. The fish
was undoubtedly in a healthy condition, and the band
was sound and could be stretched like any other band.

-
&

Cleveland’s Portable Engine Brake.

In describing this improvement, in our issue of De-

.cember 16 last, it was inadvertently stated that the

brake might be applied to a portable engine *‘for brak-
ing purposes on reaching a down grade.” The brake
is not intended for such use, but to prevent oscillation
of the engine when driving machinery. The illustra-
tion clearly indicated its thorough effectiveness for the
latter purpose, the simplicity of its application, and
the readiness with which the chains could be tightened
to lock the wheels immovably, no matter how severe
might be the work the engine was called upon to do.
The device is strong and durable, and may be stored
on the engine when not in use. Theimprovement was
recently patented by Mr. E. W. Cleveland, of Rounth-
waite, Manitoba, Canada.
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SCREW PLATES FOR PIPE.

The particular superiority of this screw plate over
others lies in its having its dies ready for use in their
holders without the trouble and delay of changing and
setting them. They are as simple in use as solid dies
and at the same time they are readily ground when
dull ; are capable of being adjusted so as to take irre-
gular sized fittings, etc., and are of the very highest

“LIGHTNING” SCREW PLATES FOR PIPE,

quality as to material and finish. They are manu-
factured by the Wiley & Russell Manufacturing Com-
pany, of Greenfield, Mass.

A SWEDISH SLED—THE SPARKSTOTTING.

The sparkstotting is an exceedingly light sled that
the inhabitants of Norrland, a province situated at
the north of Sweden, employ during the winter as
a means of locomotion. The use of it now extends
throughout entire Sweden, where races upon this
original vehicle constitute one of the most highly
appreciated sports of winter. Among other people
of the North, in Russia, Scotland, Germany, this
sport ‘is entirely unknown—a fact that is somewhat
extraordinary, seeing that the sparkstotting can be
employed in all countries in which the rigors of win-
ter permit of the use of ordinary sleds.

The sparkstotting is constructed entirely of Nor-
way spruce. It is straight, of elongated form and
weighs no more than 80 pounds. It consists of two
runners, curved upward in front, and 614 feet in
length. Toeach of the runners is fixed an upright
that serves both as a point of support and a tiller.
The entire affair is connected by two or three cross-
pieces, one of which supports a light seat placed at
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Fig. 1.—THE SPARKSTOTTING OF SWEDEN,

1. General view. 2. The Sparkstotting of Norway—section and plan.

3. Shoe caiks.

Fie. 2.-METHOD OF USING THE' SPARKSTOTTING,
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12 inches above the surface. Fig. 1, No. 1, represents
a type of sparkstotting in use in Norrland.

It differs perceptibly from the Vesterbotten type,

in which the runners, which are much shorter, are
not shod with iron, but are well greased or impreg-
nated with boiling tar. The lightest and best type
for racing is the one manufactured at Umea in Nor-
way. The dimensions are given in No. 2 of Fig. 1.
Inorder to push the sparkstotting, the racer, bearing
with both hands upon the extremities of the up-
rights, places his left foot upon the runner to the left,
and then, with the right foot, strikes the ground at reg-
ular intervals, so as to propel the_sled forward (Fig. 2).
If the snow isvery hard and the racer is not pro-
vided with spiked shoes, it is necessary for him
to fix steel calks to the soles (Fig. 1, No. 3). In
recent times a horizontal bar, breast high, has been
placed between the uprights. This modification
renders the steering easier, and, besides, permits of
governing with a single hand. Upon a level route the
sparkstotting reaches a pretty good speed without
great effort. An experienced racer, when the snow is
in good condition, can easily attain the speed of a
horse on a trot. In ascents, it is necessary to push the
sparkstotting or to drag it, but this does not cause
much fatigue, seeing its lightness and the feeble sur-
face in contact with the snow.
. With this sled it is possible to run very long races,
provided the snow is sufficiently compact. It is
stated that an experienced racer made the distance
that separates Tornea from Pitea in 24 hours,
and which is estimated at 21 Swedish leagues (125
miles). A groom who had been sent by his master to
look for a horse traveled from Umea to Sundswall
(180 miles) in three days, his sled being loaded with a
valise.

The sparkstotting is the favorite vehicle of the
laborers and peasants of Norrland, since it permits
them to get over the ground quickly and cheaply. It
is to the population of the north of Sweden what the
horse is to the Cossack and Arab.

In certain regiments of the Swedish army an en-
deavor has been made to employ this sled for scout-
ing service. Each of the soldiers sent upon a recon-
noissance is provided with a sparkstotting, upon
which he places his gun and equipment. It appears
that the experiments have given satisfactory results.

At Stockholm and in southern Sweden the sparks-
totting is considered rather as a sporting instrument,
the use of which is tending to become more and
more widespread among the young people. Why
might not this new sport be tried in those depart-
ments of France in which snow covers the roads for
several months and entirely prevents bicycle racing ?
Why, when winter has arrived and their machines
have been stored away, might not our young bicyelists
adopt this light sled with which it is so pleasant
to run over frozen roads? It is not difficult to learn
how to use it, and no falls are to be feared. Moreover,
a detail that has its importance, this * winter bicycle,”
as the Swedes call it, has the advantage of being
cheap and easily constructed.—La Nature.
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A LUBRICATOR AND WIPER FOR THE
COMMUTATORS OF DYNAMOS,
- This improvement is applicable to any electric motor,
wiping the commutators with a swab and applying
just the little oil necessary as frequently as desired,
after the same manner as a swab would be applied by
hand. It hasbeen patented by Mr. Lindley Fawcett,
of Eureka, Cal. Fig. 1 shows the application of the
improvement, Fig. 2 showing a portion of the appa-
ratus in section. Extending upward from the box in
which the armature shaft is journaled are the usual
oil tubes, on which isheld a plate supporting a portion
of the apparatus. Projecting from one side of this
plate, and parellel with the armature shaft, is a
stationary shaft on which is a loose sleeve carrying a
swab holder, provided with parallel plates or slats of
wood, over each of which a cover of suitable absorbent
fabric is secured by means of an adjustable bail or
clamping frame. Endless canvas strips may be
used for such covers, the strips being moved on the
slats as portions are worn, until almost the entire
surface of the cloth is worn out. Clamped to one end
of the sleeve is a handle lever, normally held by a
spring in such positicn as to keep the swabs in contact
with the commutators, while an opposite extension
of the lever is connected with a pitman pivoted at its
upper end to a horizontal lever.  This lever at its
other end is pivoted on a stud, ard the lever has a
roller which rolls on a cam on a short transverse shaft,
giving an up and down movement to the pitman, in
combination with the spring connected to the handle
lever, and correspondingly raising and lowering the
swabs, for the application of the oil at the proper
intervals. To move the swabs laterally, » erank arm
carrying a two-winged cam, as shown in the sectional
view, is secured on the transverse shaft, this cam con-
tacting with a roller on a swinging lever whose lower
end is connected by a pitman with an arm on the
swab-holding sleeve, a spring combining with the

cam motion to move the sleeve in and out, at each
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revolution of the shaft, so that every portion of the
commutators will be touched by the swabs. The trans-
verse shaft is driven by a worm wheel meshing with a
screw on a horizontal shaft on whose outer end is a
pulley connected by a belt with the armature shaft,
although other speed-reducing gear may be employed
as desired. When the swabs are to be changed, or
other work done on the holder, the handle lever is

[

FAWCETT'S LUBRICATOR FOR COMMUTATOR.

depressed, and may readily be fastened down with a
cord. The inventor of this apparatus has for years
had charge of electric light works, and the improve-
ment was devised by him to prevent the cutting of the
commutators and wearing of the brushes, for which it
is said to work admirably.

I
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A NOVEL method of street lamp lighting is being in-
troduced by the Cutter-Hammer Manufacturing Com-
pany, of Chicago. Each lamp post is fitted with two
sal-ammoniac batteries, and a spark coil placed in an
iron box at the foot of the lamp. In the lantern a
miniature gas holder of about 2 cubic inches capacity
is pivoted on a hinge and held down by weights. Di-
rectly over this is an automatic gas lighter, of the or-
dinary pattern, connected with the cells aforemen-
tioned by wires. To light the lamps of a city it is only
necessary to open a valve connecting one of the large
gas holders of the works with the mains. This causes
a rise of pressure in the mains, in consequence of
which the miniature holders, fitted in each lantern,
rise about 14 inch against a platinum stop, and com-
plete the battery circuit, thus putting the automatic
lighter in action and lighting the lamp.
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BRAKE FOR CHILDREN'S CARRIAGES.

This is a simple form of brake, applicable to any
style of carriage that is pushed along by means
of the handle bar at the rear. The improvement
has been patented by Mr. Frederick O. Bogs, of No.
1591 First Avenue, New York City. It consists of a
bar adapted for engagement with the tires of the rear
wheels, the bar being roughened or covered with
leather or other suitable material at the places of con-
tact, and being attached to the handle bars by short
pivoted links. This pivotal connection is such that
when the brake bar is in its lower position it rests
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BOES' BRAKE FOR CHILDREN'S CARRIAGES.

against the wheel tires, as shown in full lines in Fig.
2, being removed from contact therewith when not
required for use by being thrown upward, as indi-
cated by the dotted lines. The bar is held in either
of the two positions in which it may be placed by a
spring extending centrally from the bar to the back of
the carriage.
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tries. The colony

150,000, and the neighboring colonies conttibuting to

the affair make a
total of over
4,000,000 of inhab-
itants. The site
for the buildings,
about eleven
acres in extent, has
been granted by
the government.
The period for
the exhibition
comprises the
Tasmanian sum-
mer, some Six
months, from
November, 18%4,
being chosen.
The ground plan
of the buildings
shows an irregu-
lar triangle, con-
taining one main
building with a
long exhibition
building, forming
a perimeter for
the triangle, and
with two ecross

buildingsrunning

across it at right
angles to each
other. The en-
tire arrangement
is novel and ap-
parently excel-
lently well adapt-
ed for'an exhibi-
tion whose pur-
pose is to exhibit
things, and not to
form a world’s
playground.

After the great
Chicago Fair
everything of this
nature seems
dwarfed. But
placed under a
powerful and in-
fluential director-
ate, with the full
sanction of the
colonial govern-
ment and with a
simple and easily
understood code
of regulations al-
ready in official
print, there is
every reason to
believe that the
dwellers on the
other side of the
line will make
their exhibition a
grand success.
One hundred and
fifty-six classes, in
twenty-four
groups, are organ-
ized as the|divi-
sion of exhibits.

The idea is to
make the occasion
of direect utility
for those desiring
to purchase sup-
plies. It seems ob-
vious that for the
manufacturers of
the United States
an excellent op-
portunity is af-
forded to extend
their market by
exhibiting their
products here. A
small charge for
space is made,
and the rules
affecting exhibi-
tors seem excel-
lently conceived
and well designed
to secure fairness
and satisfaction.

The firm of Wolt-

Tasmanian Exhibition of 1894-1895.
Far in the antipodes, in Hobart, Tasmania, under

the auspices-of the Tasmanian government, is to be

opened an international exhibition of arts and indus-
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mann, Keith & Co., No. 11 Wall Street, New York, re-
present the exhibition, and intending exhibitors should
apply to them for full details and particulars.
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of Tasmania has a population of
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SIXTY-TON ICE MAKING PLANT, PHILADELPHIA-THE ST. CLAIR COMPOUND COMPRESSOR,
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A LARGE PHILADELPHIA ICE MAKING PLANT,
The Knickerbocker Ice Company, of Philadelphia,
for many years engaged in the business of harvesting,
delivering, and shipping ice, and owning large houses
A NEEDLE passes through eighty operations before | on the Hudson River and in Maine for the storage of
it is perfectly made.

naturally frozen ice, has recently established in Phila-

delphia a large
plant for making
iceartificially.
The company had
previously taken
up the production
of artificial ice,
having had
several plants
therefor in con-
tinuous operation
for sufficient
length of time to
make it certain
that the business
had passed the
experimental
stage; but this
new establish-
ment is the largest
and most import-
ant of them all,
having a capacity
of sixty tons of
ice daily. The
company has
sought to make
this plant a model
one for the pro-
duction of artifi-
cial ice, sparing
no expense in ob-
taining the best
mechanical con-
trivances and fa-
cilities, ;that the
cost of manufae-
ture might there-
by be reduced to
a minimum. The
work was execut-
ed by the York
Manufacturing
Company, Limit-
ed, of York, Pa.,
under the direc-
tion of Mr. Stuart
St. Clair, of that
company.

The compressor
of this plant,
shown in one of
our illustrations,
is the 8t. Clair
compound, hav-
ing two low pres-
sure or evacuating
cylinders 18 by 30
inches, vertical
and single acting.
The duty of these
cylinders is simply
that of evacuation
and compressing
at low tension,
maintaining
nearly a constant
temperature in
the cylinders,
thereby saving
the large percent-
age of loss that
accrues from
highly heated
cylinder walls.
These low pres-
sure cylinders and
the receiver of
same are water
jacketed. The
high pressure or
delivery cylinder
is 15 by 30 inches,
and its duty is to
simply deliver the
partially com-
pressed gas to the
condenser. This
cylinder works
under nearly con-
stant tempera-
ture, and is also
water jacketed,
the temperature
of the gas at no
point in the de-
livery ranging
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higher than 130° Fah. The compressor pumps are
operated by one of the York Manufacturing Com-
pany’s balanced valve engines, 2614x380 inches, con-
trolled by a cut-off governor of their own make. The
claim made for th: efficiency of these engines is very
high. The engine and ammonia pumps are operated
without any internal lubrication whatever, and, it is
said, without any increased friction, demonstrated by
careful tests.

The power crane for raising and transferring the ice
cans, delivering the ice where desired for storage, is a
great labor saver. Asshown in one of the views, the
crane raises at one lift ten 300 pound cans, the crane
being then moved with its load to where the ice is to
be stored, when the cans are lowered so as to rest in
an inclined position, with their open ends looking
down the slide ready for the discharge of the cakes of
ice to the dumping platform. In lowering the cans
they are dropped between a series of perforated pipes,
from which, when the cans are in position, hot water
is ejected to sprinkle the surface of the cans, thus
liberating and discharging the cakes upon the plat-
form in the manner shown. By this means it is said
that one man can easily harvest and put away in
storage thirty tons in his twelve hours’ watch. Three
men on each wateh is the total crew required to
operate the system at this factory. For our illustra-
tions and particu-
lars as to this
plant we are in-
debted to Ice and H
Refrigeration. J H] 5]‘ ]H,l\ ’] ‘
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Petroleum Bri-
quettes,

The method of
making fuel bricks
of erude petro-
leum adopted by
Engineer Maes-
tracei, of the Ital-
ian navy, is as
follows: The
bricks are of simi-
lar form and size
to the coal bri-
quettes extensive-
ly used in France
and Germany.
The mixture is
made in the pro-
portion of 1 liter
of petroleum, 10
per cent of resin,
150 grammes of
powdered soap,
and 333 grammes
of caustiec soda.
The mixture is
heated and stir-
red at the same
time; solidifica-
tion begins in
about 10 minutes,
and the operation
must then be care-
fully watched. If
there is a tendency
to remain liquid, o
a little more soda ;
isadded. The i
mixture is stirred
until the mass be-
comesnearly solid.

. The thin paste is
then poured into
the moulds, which
are placed for 10 or 15 minutes in a drying stove.
The briquettes are then cooled, and are ready for use
in a few hours.

Signor Maestracci recommends the addition of 20 per
cent of wood sawdust and 20 per cent of clay or sand,
which will make the briquettes cheaper and more
solid. In trials madeat Marseilles on several tug boats
the petroleum briquettes furnished about three times

“as much heat as coal briquettesof the saiie size. They
were burned in the ordinary boiler furnace, without
any special preparation, and gave out very little smoke,
leaving also little or no ash. The advantages claimed
for the petrolenum briquettes for marine use are the'ab-
sence of smoke and a large reduction in bulk of fuel
which must be carried, as compared with coal, while
tke risks attending the carrying of liquid fuel are
avoided.
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SIXTY-TON ICE MAKING PLANT,

THE tunnel which carries the Colorado Midland
Railway through the Rocky Mountains, at Hagerman
Pass, Col., has just been completed. The tunnel is
close upon two miles long, and it is bored through solid
gray granite. Its completion involved three years and
twenty days’ work, each day comprising twenty work-
ing hours. The tunnel is 10,890 feet above the sea
level,

A Projected Tubular Railway between Calais

and Dover.

There is at the present moment a question of a new
project having for its object the connection of the
European continent with England by railway. Itisa
problem that has for a long time attracted the atten-
tion of engineers and for which many solutions have
been proposed. The solution under consideration is
proposed by Sir Edward Reed, a member of the Eng-
lish Parliament and engineer in chief of the Admiralty.
His project consists in the establishment, under water,
of one or more metallic tubes capable of giving pas-
sage to a railway, and thus avoiding the principal ob-
jections that his predecessors have encountered. The
idea seems to be meeting with favor in England and a
large number of members of Parliament, hostile to all
other projects, have pronounced themselves partisans
of the tube.

Sir Edward Reed gives as the raison d'etre of his
project the configuration of the bottom of the strait,
which, at the place selected, presents a relatively plane
surface, or, at all events, exceedingly gentle slopes.
The tubular line would start from a point of the
French coast situated to the south of Cape Gris-Nez,
would pass to the northeast of the shelf of the Varne,
which it would entirely avoid, and would end at the
English coast between Folkestone and Dover, to con-
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PHILADELPHIA-POWER CRANE IN POSITION AT DUMPING PLATFORM DISCHARGING

3,000 POUNDS OF ICE.

nect with the Southeastern and London-Chatham-
Dover lines. In following this general direction the
bottom is found at depths much less than might be
expected. The greatest depths are found at about a
thir® of the distance between France and England,

where they reach 185 feet. The greatest difference of
level between any two of sixteen consecutive soundings
a mile apart on the direction line is about 39 feet, which
for a length of a nautical mile corresponds to a slope
of scarcely 0°08°inch to the foot.

Sir Edward proposes the adoption of a double-walled
tube of iron or steel plate. The annular space would
be strengthened by a series of longitudinal I-girders,
and then filled in with beton of Portland cement.
Sach a tube under conditions of resistance easy to de-
termine by calculation would be perfectly tight and
offer guarantees ot almost indefinite duration. As for
the putting of it in place, that is a subject that has re-
ceived special study, and the method proposed forms
the most original part of the project. It is proposed
to construct the tube in sections of 300 feet, each of
which would be hermetically closed at the two ends,
so as to be capable of floating and of being towed to
the place of submersion. It would be attached by one
of its extremities to a huge caisson designed to form at
the bottom of the water a very low pier for its support.
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It is clear that if we have a floating tube, and that by
any means whatever we force one of its extremities to
descend to the bottom of the water, the other ex-
tremity will emerge, the tube as a whole taking an in-
clined direction. That is precisely what occurs here.
The tubular section is brought near the emerging ex-
tremity of the section that has preceded it. The float-
ing caisson is attached to it by means of large hinges,
and, after being properly ballasted, is made to descend
to the bottom along with the second extremity of the
first tube and the first of the following. The tube is
thus laid at the bottom of the water section by sec-
tion, each of the latter serving as a guide to the fol-
lowing. After the first section has been properly laid
and directed there can bé neither error nor difficulty
in putting in place all the following, which adjust
themselves in aline in the prolongation of one another.
As for the forming of the final joints under water,
there are numerous ways of doing that.

In order to resist the transverse stresses that may
occur when one of the extremities of the tubular sec-
tion remains at the surface of the water, Sir Edward
proposes to submerge simultaneously two tubes 70
feet distant and connected by metallic crosspieces.
There would thus be obtained a sort of huge horizon-
tal girder, of which the two tubes would form the
chords, and which would present sufficient rigidity to
resist all the stres-
ses due to the
wotion of the wa-
ter. Each of
these tubes would
contain but one
railway track, de-
signed for the
running of trains
in a single direc-
tion.

Finally we have
seen that the tube
would be sup-
ported by very
low submarine
= piers. It appears

preferable, in
= fact, not to allow

o

them to rest upon
the sea bottom.
There is assured
in the first place
a free circulation
of the currents
above and below,
and, in the second
place, the laying
is greatly facilitat-
ed without re-
course to subma-
) rine dredging,
S8 W5 LA g 5N since it is possible

T to regulate the
height of the piers
in such a way as
to avoid all unev-
ennesses and the
slight changes of
level of the bot-
tom. Asthe tube
is held at the bot-
tom by the weight
of the piers. only,
it is submitted to
upward stresses
that may be regu-
lated at will by
properly calcu-
lating its own
weight. It would be possible, even, to completely
annul such stresses by giving the submerged tube
an ascensional force equal to the weight of a train
upon a section. At all events, the projector antici-
pates that the tube in service will be submitted
to stresses that are notably less than in any exist-
ing bridge.

As for the ventilation, that will be assured by the
fact of the trains always running in the same direc-
tion in each tube. They will thus act like huge pis-
tons, forcing the more or less vitiated air before them
and sucking in a new column of pure air. There is
nothing in the way, however, of having recourse to
artificial ventilation, which could be easily estab-
lished. Electric propulsion would naturally be em-
ployed.

According to the calculations of Sir Edward, the
total cost of the tubular railway ought not to exceed
375 millions at a maximum, and the construction of it
might be effected in five years. Navigation would
experience no obstacle, since the tube would be at
least 65 feet beneath low water at a short distance
from the coasts, where it is very easy to establish
beacons.

In case of war, there would be numerous means of
inundating the tubes immediately.

Sonn
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Sorrespondence.

How to Restore a Dry Cell,
To the Editor of the Scientific American :

I advise J. H. M., in query 5605, to restore his Dr.
Gassner dry cell by the passage of the current of two
Bunsen cells (in tension) for about anhour, in a diree-
tion contrary to that in which the dry cell yields, <. e.,
connecting the zine and carbon poles of the Bunsen
cells with the zinc and carbon poles of the dry cell. In
this case the dry cell acts like a secondary battery.
This method saves the trouble of opening the cell, and,
moreover, it regains more or less its original activity.

F. HAUSHAHN.

Propaganda, Rome, Italy.

DPrawing in General Edueation.
D. R. AUGSBURG, SALT LAKE CITY, UTAH.

Language and number have heretofore been the be-
ginning and end of education in the common schools.

Language is here taken as the general name for read-
ing, spelling, and grammar, and number for mathe-
matics. These two studies have been pursued with a
persistence which has led to the popular belief that
they were all in all, and that nothing more was needed
to lay the foundation of a well rounded and complete
educational training.

But modern education has kept pace with modern
thought and ideas, until to-day training along these
two lines alone is found to be insufficient; that with
these two for a foundation the superstructure is one-
sided and incomplete; that if the end sought is a har-
monious and well rounded education, the foundation
must be made broader and stronger.

Modern education recognizes three grand divisions
of educational training : body training, mind training,
and soul training. The harmonious development of
these threeis the sum total of education. Of these,
mind training receives the most attention in the com-
mon schools. Four studies are at the basis of mind
training. They are number, language, drawing, and
mustc.

Drawing here is taken in the widest sense as repre-
senting the elements of both form and color. It is the
mental process by which ideas are represented both
pictorially and in solid form.

Of these four studies, drawing alone seems to be
viewed by the masses with suspicion. Because it was
not taught in their day, and they do not feel the need
of it, they pronounce against it. By the same argu-
ment, the successful business man who has had no
schooling in his early days pronounces all scholastic
study humbug. It may be said of any department of
knewledge, that one does not understand its import-
ance until he enters into its domain himself, or sees
another put it to practical use in the affairs of life. So
those who have not learned drawing do not, in their
own experience, know what they have lost.

But if number, language, drawing, and musicare the
fundamental studies, then all others are but branches,
and these four studies are the elements of which they
are composed. This is even so, for without a know-
ledge of these studies, it would be difficult to acquire a
knowledge of other branches. For example, the ele-
ments that enter into the study of geography are num-
ber, language, and drawing. In other words, in order
to understand geography one must have a knowledge
of mathematics, language, and form, because these are
the elements on which it is based. &

In the same manner number, language, and drawing
are the foundational aids in acquiring such branches
as physiology, physics, geology, etec. The trades are
almost entirely based on these three studies.

In proportion to the knowledge of and ability to use
these four elements, the branches become easy and the
time for their mastery is shortened.

Drawing is largely the basis of the trades. Thestone
cutter cuts a capital out of marble with chisels, the
draughtsmandrawsit on paper with pencil; the manual
process differs, but the mental processis the same. The
blacksmith draws a horseshoe with a hammer, the
draughtsman draws it with a pencil; the manual pro-
cess differs, but the cerebral activity is the same. In
like manner the painter draws with a brush, a carver
with chisels, a tailor with shears, a mason with trowel,
and the carpenter with various tools. The lathe is a
machine for drawing different forms in iron and wood,
the band saw for sawing out designs, the loom for
drawing fabrics of all sorts. With all these machines,
if a pattern is not used, the operator is the artist, and
designs hisown work. If a patternis used, the one that
designed it is the artist, and the operator is but a part
of the machine. He is an artisan.

If a blacksmith can draw beautiful designson paper,
he can hammer them out of iron. If the draughtsman
can draw a horseshoe on paper, he can hammer it out
of iron as soon as he has overcome the technical diffi-
culties. If a person can draw a design on paper, he
can construct that design in any trade or department
as soon as he has overcome the mechanical difficulties
of that department.

Outside of the mechanical arts, drawing is the basis of

a large number of branches. It is the basis of the deco-
rative arts—frescoing, tapestry, embroidery, and letter-
ing; the plastic arts—carving, moulding, modeling, and
sculpture; the reproductive arts—etching, engraving,
lithographing, printing, photography; the productive
arts, which include original work in any department.

Drawing shortens the school course.—By cultivating
the perceptive powers, the time is shortened in acquir-
ing those branches that wholly or in part depend on ob-
servation. Trained perceptives add wonderfully to the
powers of the immagination. A cultivated imagination
enables the pupil to see a river in a rill, a mountain in
a hillock of sand, or a lake in a pool of water; will en-
able him to journey with you inimagination across the
trackless ocean, through the jungles and forests, up the
rivers, over the plains, and across the mountains; will
enable him to see forms beyond the range of vision,
and compass magnitudes too vast for measurements.
Imagination is the creating faculty.

Drawing is one of the surest means of acquiring
knowledge.—To draw an object requires intelligence
and close observation; to reproduce that object, a cul-
tivated memory ; to reproduce a modified form of that
object, a trained imagination ; and lastly, to represent
an idea from that object requires knowledge, memory
and imagination. For example, it requires close ob-
servation to draw a cat; an acute memory to recall the
image, and reproduce it on the blackboard; a trained
imagination to be able to represent the cat climbing a
tree; and lastly a combination of these three to asso-
ciate cats together, making a harmenious compo-
sition. ‘

Drawing cultivates the hand and lays the founda-
téon of technical education.—It is a study that seldom,
if ever, becomes involuntary, like writing, butis always
under the direct supervision of the mind. To draw even
the most simple object requires the concentration of the
mind in directing the hand for its reproduction. This
constant working of the mind and hand in harmony
with each other leads to great precision and accuracy
in the use of the hand. The precision and accuracy
may be utilized in any department of work.

Drawing is the basis of accurate observation.—To
reproduce an object requires the closest serutiny of
that object, not only of the details, but of the whole
form taken as a unit; not only the shape of the tree,
but the character of its branching and foliage as well.
Not only the form and color of a flower, but the num
ber and arrangement of its petals, stamens, and pistil.
A trained observation will see that a cat is similar to a
tiger, a dog to a wolf, and a rat to a beaver; will see the
similarity of an island to a lake, a strait to an isthmus,
and a cape to a bay. Observation gives ideas.

Drawing is a study peculiarly adapted to children.
—Children love drawing. The perceptive powers are
the most active in childhood. Mental activity begins
in the senses. A little child lives in hissenses. He de-
lights to see, hear and feel. His eyes are sharp, his
earsacute, and his fingers are busy. Helearnsbestby
seeing and doing. Drawing is seeing and doing.

To the teacher drawing is a great help, not only in
awakening interest, but in lessening her labor and
making school more attractive. There is no limit to
the resources which this subject places at her com-
mand. She canbringintothe school room a lake, a
mountain, or. a river; all kinds of animals, birds, and
reptiles; all kinds of trees, shrubs, and plants, fruits
and flowers. She can show how the Eskimo lives in
the frozen regions of the North, and the savage among
the tropical forests of the South. She can bring into
the school room the Pyramids of Egypt or a Chinese
pagoda. She can use drawing in object lessons and for
busy work. It can be used in thereading, number,
and language classes; in the geography, history, and
physiology classes; and as the handmaid of the sci-
ences. She can illustrate what she sees, thinks, and
imagines. She thus opens a new field, a new world,
and makes life wider and broader and deeper.—Edu-
cation.

.
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Think of It,

THE SCIENTIFIC AMERICAN is—by all odds—the most
interesting of all the many publications which come to
our office. It claims the largest circulation of any sci-
entific paper in the world, and we don’t doubt it. It
is finely illustrated and its articles are so written that
even a child can follow them understandingly. It isa
great educator. Its publishers, Munn & Co., New York
City, are patent solicitors, and are ranked among the
best. Every patent taken out by them receives a free
notice in the SCIENTIFIC AMERICAN.—This gives the
article a good *‘send off.”— Varnish, I’hiladelphia.

THE SCIENTIFIC AMERICAN.—We note with pleasure
the addition of the SCIENTIFC AMERICAN to our ex-
change list. This paper has stood for the last forty
years at the head of its class of publications—it has no
superior. As a scientificand mechanical journal it can-
not be excelled. The patent agency of Munn & Co.,
connected with it, is one of the few strictly reliable
agencies in the United States. Those of our readers
who desire to obtain a patent, and wish to have their

What Our Contemporaries

interests well attended to, cannot do better than to ad-;

dress Munn & Co., New York, for their pamphlet con-

© 1894 SCIENTIFIC AMERICAN, INC.

taining full information about patents, caveats, ete.—
The Texas Courier-Record, Dallas, Texas.

THE MosT POPULAR SCIENTIFIC PAPER.—The
SCIENTIFIC AMERICAN, of New York, an unrivaled pe-
riodical now in its forty-ninth year, continues to main-
tain its high reputation for excellence, and enjoys the
largest circulation ever attained by any scientific pub-
lication. Every number contains sixteen large pages,
beautifully printed, elegantly illustrated. It presents
in popular style a descriptive record of the most novel,
interesting, and important advances in all the princi-
pal departments of science and the useful arts, embrac-
ing biology, geology, mineralogy, natural history,
geography, archaology, astronomy, chemistry, elec-
tricity, light, heat, mechanical engineering, steam and
railway engineering, mining, ship building, marine en-
gineering, photography, technology, manufacturing
industries, sanitary engineering, agriculture, horticul-
ture, domestic economy, biography, medicine, ete. A
vast amount of fresh and valuable information per-
taining to these and allied subjects is given, the whole
profusely illustrated with engravings. The most im-
portant engineering works, mechanisms, and manufaec-
tures, at home and abroad, are represented and de-
seribed in this instructive periodical. The publishers
of this journal, Munn & Company, are the well known
patent attorneys, and those desiring to procure infor-
mation pertaining to the securing of patents should
not hesitate to consult them, as they have had nearly
fifty years’ experience at this business and are capable
of obtaining patents quickly.—Army and Navy Reg-
ister, Washington.

To Measure a Room for Wall Paper.

To determine the number of rolls of paper to cover
the walls of a room, measure the circumference, from
which deduct the widths of doors and windows and
divide the remainder by 3.

Example.—Let us suppose a room 12 X 16 feet, which
has two doors and two windows, which average 4 feet
wide :

12 X 12 X 16 X 16 = 56, circumference,
4 X 4 = 16, doors and windows.
56
16
v
Eé;, or say 14 rolls.

This rule is calculated for a room of not less than 10
or more than 12 feet in height. For a room under 10
feet high, having a frieze, say of 6 inches, we will pro-
ceed as before with the measurement of the room, de-
ducting the widths of doors and windows. But in this
case multiply the remainder by 2 and divide by 15; for
this reason, that we can cut 5lengths out of a double
roll, which, placed side by side on the wall, cover a
space 7 feet 6 inches from the ceiling, and instead of
multiplying by 7 feet 6 inches, we multiply both by 2.

Example.—Take a room 14 X 14, with two doors and
windows :

Circumference of room. .......
Less for doors and windows.....

Say 6 double rolls, or 12 pieces. Of course if a dado
is required its width will determine how much paper
will have to be deducted.—7he Carpet and Upholstery
Trade Review.

O+
40—

Duroline.

Duroline is a translucent, waterproof, pliable ma-
terial, recommended and used as a substitute for glass
for roofing large buildings, ete. It has for its basis
a web of fine iron wire with warp and weft threads,
and is covered with a thick translucent varnish. It
is easily bent, can be cut with strong secissors, and is
said to be weather and heat proof. Samples of it were
sent to Kew in October last by the manufacturers,
inviting ‘‘attention to the special applicability of our
patent unbreakable glazing material duroline for
the glazing of Wardian cases, in which plants are sent
and received from abroad. We believe much damage
and annoyance results from the breakage of glass in
these cases.” 3

Six Wardian cases were, therefore, ‘‘glazed” with
this material, and were dispatched filled with plamnts
to Ceylon, Australia, Jamaica and Lagos during the
summer. In every case they were favorably reported
upon, and some of them have been returned to Kew
filled with plants which reached us in good condition.
The only drawback we have found in? duroline
as a substitute for glass in Wardian cases is its
stickiness inside after it has passed through the
tropics, and the consequent gluing to it of the plants
where they touch. This stickiness is due to the mois-
ture and warmth inside the case. The manufac-
turers say ‘‘the more duroline is exposed to weather,
the harder it becomes.” On the whole, we can report
favorably upon duroline for Wardian cases. We also
think it might be used for many purposes in the roof-
ing of sheds and plant structures in tropical coun-
tries.—K ew Bulletin.
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AIR PUMPS OF THE CRUISER NEW YORK.

The independent air pumps of the cruiser New
York, built by the Geo. F. Blake Manufacturing Com-
pany, are quite novel in construction and perform-
ance. The New York, like all the government ves-
sels, has very little room to spare for engines and
their auxiliaries, consequently the design of the air
pump had to be one combining compactness,
minimum weight and maximum efficiency. As
shown by the illustration the design of this pump
is of the vertical direct acting type—Blake sys-
tem. The air cylinders are of the vertical single-
acting pattern, operated by double-acting steam
cylinders ; there being two air cylinders, the flow
of the water and vapors is practically continuous.
The piston rods are connected to the beam by
means of links, etc. The air cylinders and the
working parts of same are entirely of gun metal
composition, which is the usual practice in the
United States navy. The piston rods of the
steam cylinders are of steel, as also the valve gear,
which latter can be adjusted by hand even while
the pump is in operation, thus securing full
stroke at all times.

These pumps are particularly remarkable for
the low percentage of power required to operate
them in comparison with the power of the main
engines. From the official report of the trial
trip the 1. H. P. of the Blake air pumps was less
than one-quarter of one per cent of the 1. H. P.
of the main eagines. The explanation is, per-
haps, due to the very complete and perfect ar-
rangement of the steam valve gear, which so
thoroughly controls the operation of the pump
that a very low rate of piston speed is sufficient
to give a first-class working vacuum. The aver-
age speed of the air pumps on the trial trip of
the New York was less than 16 double strokes per
minute, while the minimum speed was only 934
double strokes. The pumps can be run at prac-
tically any speed necessary without danger of
‘*dead center.” These air pumps are to be
placed on all the vessels building for the navy
by the Cramps, viz., the Columbia, Minne-
apolis, Broeklyn, Indiana, Massachusetts and
Iowa. Each of the New York’s air pumps has
two double-acting steam cylinders, each 12 inches
diameter, two single-acting cylinders, each 25
inches diameter. Stroke of all, 18 inches. The
working parts of these air pumps are exceedingly
simple and strong. The steam valves of the
steam cylinders are plain ‘‘D” slide valves, which,
by means of levers, are operated by a supple-
mentary piston which moves in the horizontal steamn
cylinder shown. This supplementary piston is also
operated Ly a plain * D” valve connected to the valve
rod which has adjustable collars for regulating stroke.
This valve rod is moved by means of the rod attached
to the working beam from which it gets its motion.

ELECTRIC RAILROAD MAIL SERVICE IN OTTAWA,
CANADA.
In recent numbers of the SCIENTIFIC AMERICAN we
have had occasion to speak of the

utilization of cable and electric cars

Scientific dmevican,
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ings have been laid for the car at the post office and
railway yard. The motormen and other employes are
uniformed. The contract with the electric railroad
company calls for a compensation of $4,000 per annum
for the work, the motorman being supplied by the
railroad company ; the post office employes act as
messengers. The delivery by horse and wagon formerly

{

BLAKE'S VERTICAL TWIN CYLINDER AIR PUMP.

cost $3,000 a year. Thus there is no direct economy

shown, but the efficiency of the service is presumably

worth the difference.

AccorDING to a French statistician, there were in
1893 51,000 breweries in the world. Germany heads the
list with 26,240, producing annually 4,750,000,000 liters
of beer (the liter is equal to 134 pints nearly). England
comes next with 12,874 breweries, the output being
2,600,000,000 liters. The United States is third, with
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The Nansen Expedition,

Dr. John Murray, the well known authority on
Arctic and Antarctic exploration, has made the fol-
lowing statement with regard to Dr. Nansen’s expe-
dition :

“In all probability we shall not hear any more of

Nansen for a long time to come. The last news from

him clearly indicates that he was able to push
his way through the Kara Sea early in August.
By the time he arrived in the Nordenskjold Sea
he most probably found the dogs an intolerable
nuisance on board his small ship, and very likely
.he had made up his mind that they would be of
little use to him, except in the improbable event
of his finding a large stretch of land toward the
North Pole. Supposing the expedition to be all
well off Cape Chelynskin, there seems no reason
why it should go south to Olenek. Nansen had
nointention of going as far east asthe new Siberian
Islands, supposing an opportunity offered of pene-
trating theice to the northeast of Cape Chelynskin,
and all reports tell of open water in this direction
during the past season. The chances are that he
is now fixed in the ice somewhere between the
longitudes 120 and 130 east and latitudes 78 and
80 north. If so, he is then in the most favorable
position for progress next summer. During the
winter it is not likely that any great advance will
be made, but in the spring and summer months it
is believed that the drainage from the Siberian
riversand the wind pressure on the surface of the
ice floes combine to set the currents and ice from
opposite the mouths of the Lena across the Pole
and down into the Norwegian Sea between Spitz-
bergen and Greenland. If the Fram is carried
through the Polar basin without being crushed
among the ice floes, she will have an extraordinary
run of good luck. It is possible, but not prob-
able, for I have no great faith in her being lifted
up on the ice, should she come in for a ‘‘ nip.”
But supposing the Fram be crushed, Nansen’s ex-
pedition is not at an end. In all probability he
will be able to save his boats, transfer his stores
to the ice floes, and there construct comfortable
quarters. Should his supplies fall short, he will’
always be able to fish up from underneath the ice
plenty of food in the form of minute crustaceans
by means of tow nets let down through holes in
the ice. Once when frozen in between Spitzbergen
and Greenland, I procured enormous numbers of
animdls in this way which made an excellent
soup. I presented the Nansen expedition with
a large number of silk nets for this purpose.
Nansen may be five or many more years in passing
across the Arctic basin, he may fail altogether, but I
shall be disappointed if he be not heard of to the
north of Spitzbergen during the summer after next.”

The Crozier-Buffington Iilamppearing Gun
Carriage.
The value of disappearing gun carriages, especially
for coast defense, has been clearly demonstrated. A

gun on an ordinary barbette carriage offers an
inviting target, and a fleet would
naturally try to dismount it. The

for the distribution of mail. It
seems practicable to greatly im-
prove the house to house delivery
of mail, as well as the collection of
letters from lamp post boxes, by .
utilizing the street cars for post
office service. The cut accompany-
ing this article shows how our
northern neighbors are employ-
ing the electric car in post office
service. The carrying of the mail
‘‘experimentally” from the Otta-
wa, Can., railroad station to the
post office in the same city began
on November 10, and the service
has proved very satisfactory, so
much so that other cities in Can-
ada will undoubtedly adopt .the
same system, and the post office is
expected to extend the operations
to suburban places.

In Ottawa three cars have been
put in service, one of which is
shown in the above cut, for which
we are indebted to the Street Rail-
way Review. The cars were built
by the Ottawa Car Manufacturing
Co., specially for the post office
work. Each car is twenty feet
long, with vestibuled platforms,
and is driven by a 80 horse power
Westinghouse motor. Thc interior is arranged with
the requisite facilities for loading and unloading the
pouches. No sorting is done on the car, so that the
usual glass windows-are dispensed with.

A special alarm gong is provided for each car, which
gives a different sound from thc gongs on the passenger
cars, thus making its approach known. Special sid-
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ELECTRIC MAIL CAR No. 1, OTTAWA, CAN.

2,300 breweries, producing 8,500,000,000 liters. Austria,
with 1,942 breweries, produces 1,300,000.000 liters. Bel-
gium has 1,270 breweries and France 1,044; the former
produces 1,000,000,000 liters and the latter 800,000,000
liters. The annual allowance of beer per head of the
population in Bavaria is 221 liters; in England, 143; in
the United States, 81; in Sweden, 11; and in Russia, 5.
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gunners are also exposed with a
barbette carriage. A number of
disappearing gun carriages have
been invented and tried in this
country. The Crozier-Buffington
disappearing gun carriage is some-
what lighter and more graceful than
the Gordon carriage, and the tests
have been highly satisfactory. In
the firing position of the Crozier-
Buffington carriage the trunnions
of the gun rest in sockets at the
ends of a pair of huge levers which
swing freely, and are attached to
a large counterpoise. This is lift-
ed and held up by a pawl and rateh-
et. When the gun is fired the piece
recoils and the levers sink. With
an 8-inch breech loading rifle the
counterpoise weighed 37,000
pounds. Connected with the breech
of the gun is a pivoted framework
which keeps the gun in exactly the
same position. In addition to the
counterweight, which takes up only
about one third of the recoil, there
are two hydraulic cylinders which
receive the remainder. The cylin-
ders are horizontal and fixed while
the pistons are stationary. The new
carriage holds the record for speed,
as ten rounds were fired in twelve minutes and three
seconds. The time of firing around is divided about as
follows: In loading fifty-five seconds were consumed,
in raising to position five seconds, in firing one sec-
ond, and one second was required for the recoil
The new gun carriage is highly efficient and reflects
great credit on the American inventors.
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THE COLUMBIAN EXPOSITION—FORESTRY EXHIBITS.

The Forestry building, notwithstanding its bad lo-
cation in the so-called * back yard” of the Exposition,
was constantly filled with visitors who were anxious to
see the curious and instructive exhibits. In no other
building in the grounds, save, perhaps, the Anthro-
pological building, could so much be learned in a sin-
gle visit. The collectors were, in many cases, enthusi-
astic amateurs who spent months in preparing the ex-
bibits. We illustrate herewith some of the curious
things in the line of forestry. We can trace the life
history of trees and elucidate the systematic workings
of nature in regard to them ; we can explain what has
been learned by patient investigation in regard to nat-
ural forces as exhibited in the plant world, but we are
occasionally startled by a wild freak of nature and we
are left in wondering admiration of the subtile and al-
most incomprehensible power which has produced the
abnormal. An example of this was shown by the curi-
ous natural graft which we illustrate in Fig. 1. The

Fig. 1.—CURIOUS CASE OF NATURAL GRAFT.

two trees are a white pine and a rock or sugar maple.
The crotch formed by the graft was three and one-
half feet long, and the total piece exhibited was, per-
haps, six or seven feet long. The union of two such
trees, when accomplished in a natural way, presents
an interesting field for speculation. How were the
trees denuded of their bark when they were young sap-
lings, so as to allow of grafting ? Deer or other animals

may have scraped or eaten off the tender bark, or the |

saplings may have been scraped by a falling tree. Pos-
sibly the young trees were blazed in making a forest
path, but this is hardly likely to have been the case,
as young trees are rarely selected to blaze. However
the bark may have been removed, it is probable that
they were brought together during a storm in the
spring time, when the sap was running. This speci-
me:1 came from Wisconsin, as did the two following,
and the bugle illustrated in Fig. 6. All were collected
by Mr. H. A. Batchellen, who gathered many of the
specimens on exhibition, in winter,with the aid of snow
shoes. Fig. 2 shows another natural graft of two
white pine trees which is even more extraordinary than
the last. The white pine is a hardy tree and accom-
modates itself to
almost all Kkinds
of soils, but at the
same time it is
very susceptible
to influences
which retard or
warp its growth
when it is young.
This is shown by
the curious
growth illustrated
in Fig. 2, which is
also a piece of a
white pine tree.
The specimen re-
sembles the gnarl-
ed and twisted
stone pines which
add so much to
the charm of the
scenery on the
Italian shore of
the Adriatic.
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Fig. 2—A VEGETABLE BOW KNOT.

Fig. 4 shows deer horns embedded in wood, the trees
being burr oak and whitewood. It is no uncommon
thing to find in the great deer parks of England the
antlers of deer, and even a foot which was caught in
the branches and torn off through fright and pain.
The antlers embedded in the wood can probably be-
accounted for in this way, the wood growing around
them.

At the bottom of Fig. 4 will be seen an iron ring em-
bedded in the wood. Some one hung the ring on the
limb of a hickory tree and the tree grew over it, cover-
ing it until it was Again exposed to view by the wood-
man’s aX. These specimens were all from the Michigan
exhibit.

Fig. 3 shows a similar curious growth of a tree
around a horseshoe. The horseshoe was hung on a
small branch and was gradually embedded in the heart
of the tree. This interesting specimen was shown by
Mr. B. B. Brabham, of York County, Nebraska.

The woodsmen of the great Northwest find time
hang heavy on their hands when their arduous labor
is finished, so that they frequently spend their odd
hours in fashioning some odd little trinket out of wood.
The birch bark bugle, which we illustrate in Fig. 6,
was really used as a dinner horn in a Wisconsin log-
ging camp. The bell portion of the trumpet was com-
posed of three pieces, which were shaped and joined
after the fashion of the gores to a balloon. The por-
tion of the instrument thus constructed was afterward
covered with narrow strips of birch bark wound around
and around, forming a smooth covering. The turn
was made entirely of the strips of bark. This bugle
aoes not call for any particular skill, and it would
make an interesting occupation for young people to
make them during the summer vacation in the coun-
try.

Fig. 5 shows a novel method of cutting clapboards
which was exhibited by the Trout Creek Lumber Com-
pany, of Trout Creek, Michigan. For this exhibit
they received a premium. This method, called quar-
ter sawing, has marked advantages, the sawing being
very economical and the grain is the same in each
clapboard. The loss on account of cracks is minimized.
In large trees two or more layers of clapboards are cut
out. The log shown in our illustration was about six-
teen inches in diameter.

>0

Motormen,

Within the last few years a large number of men have
found employment in running electric street cars.
Members of this body have been given the name of
motormen, and in some parts of the country they are
known as motorneers. The motormen were, at first,
recruited from the ranks of the horse car drivers, but
the demand for them has been so great that men know-
ing nothing about street car work have, after a little
practice, been placed on the front platform of an
electric car. Street car companies have, as a rule,
selected for this position men who possess intelligence
and are not easily confused. The position of a motor-
man in a crowded city is not an enviable one. He has
a great deal of responsibility resting upon him and is
in a position toreceive much blame and but little com-
mendation.

There has been much discussion among street rail-
road engineers as to the advisability of giving the con-
ductors and motormen instructions about the electri-
cal mechanism which propels their cars. Some com-
panies hold that a simple knowledge of the method of
operating the switches, rheostat handle and break is
sufficient, and that by keeping the operator in ignor-
ance of the electrical principles involved, a proper re-
spect for, and dread of, the system would be installed
in his mind, and thus cause him to keep strictly to the
running rules and not mmake any experiments on his
own account. In case of trouble with the motor or
connections the car has to be delayed till the arrival of
an inspector. It is hardly necessary to say that the
policy is not a good one, either to the company or to

SEVRNNS 2 X
Fig. 3.—HORSESHOE EMBED

DED IN A TREE
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Fig. 4-ANTLERS. EMBEDDED IN TRUNK OF A TREE.

its employes. An ignorant man handling electrical
apparatus is very much more likely to cause damage
than a man well informed on the subject, although the
latter may make a few experiments. If the experi-
ments are made by one not conversant with electrical
principles, the results are usually disastrous. The
writer knows of a case where a man who, having in
charge the running of several motors, wished to see
what would be the effect of placing a short copper wire
across the terminals of a 250 volt switch. He found
out. Hedoesnot doit now. The practice of most rail-
road companies is to instruct their car employes in
elementary electric principles, so that they are able to
remedy any of the minor troubles occurring en route.
In case of any serious defect the car is sent to the re-
pair shop. If possible the motorman should be in-
structed in the ‘‘ whys” as well as the ‘“hows” of the
machinery under his control. Being thusequipped, he
will be a more efficient motorman and will be better fit-
ted to cope with any emergency.—Electrical Age.
—_—————4+ O ————————
The Coin=in-the=-Slot 'Telephone.

The Chicago Telephune Company, so the Western
Electrician says, has just placed in several of its pub-
lic pay stations instruments provided with a slot
arrangement which may prove of considerable value
to the company, by putting a stop, in a great measure,
to the dead-heading at public stations which has been
the source of much annoyance to the telephones in
general. The idea is not a new one, but it is regarded

IFig. 5—METHOD OF CUTTING CLAPBOARDS—NO WASTE,

with displeasure by those who have been accustomed
to use telephones without paying for the service. The
battery box is much larger than is ordinarily the case.
On the top are five slots, respectively large enough to
admit a silver dollar, half, quarter, dime and nickel.
Each slot has a chute running directly to a bell inside
the box. From the top of this box there is a transmit-
ter to carry the sound of the five bells to the transmit-
ter through which the user of the telephone talks.
The bells differ in tone, and with a little practice the
operator at the exchange can readily distinguish the

Fig. 6.—-BIRCH BARK HORN.

sound of each. Each instrument is equipped with a
metallic eircuit and long distance transmitter, so that
calls for any station that the telephone reaches can be
made. Theseinstruments have been inoperationin New
York and Boston for some time, and are said to have
filled the requirements made upon them with a good
degree of satisfaction.
—_—— -

A PHYSICIAN who got rid of some of his steel instru-
ments and bought others made of aluminum says that
he is sorry that he
changed. The
aluminum probes,
sounds, tongue
depressers, and
that sort of thing
do not oxidize, to
be sure, but he
finds that they
are deficient in
elasticity, and
stay bent after
pressure. He de-
clares, moreover,
that he likes to
feel as if he had a
hold on something
when he uses an
instrument, and-
aluminum is so
light that it
makes him feel as
if he could put no
trust in it,
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A NEW LAKE STEAMSHIP,

The rapid progress which is being made in steam-
ship building in the West is well illustrated in the
latest production of the Globe Iron Works, at Cleve-
land, O.

The steel steamer Northwest. the largest and cer-
tainly the finest built and equipped vessel that ever
floated on fresh water in the United States, built for
the Great Northern Line, was successfully launched
from the shipyard of the Globe Iron Works Co., Cleve-
land, O., on the 6th of January, in the presence of a
vast crowd of spectators. Nearly every lake port be-
tween Buffalo and Duluth was represented by delega-
tions of vesselmen. A number of Atlantic coast ship-
builders were also present.

Her general dimensions are as follows : Length over
all, 383 feet ; length between perpendiculars, 360 feet ;
breadth, moulded, 44 feet ; depth, moulded, 26 feet ;
depth to spar deck, 34 feet 5 inches.

The vessel has been built of mild steel throughout,
with an inner bottom extending from the collision
bulkhead forward to the afterpeak bulkhead aft. She
has been built under special survey in order to obtain
the highest classification in the United States Standard
Register of Shipping.

The hull has been specially strengthened and sub-
divided through transverse and longitudinal bulk-
heads into numerous water-tight compartments. The
construction throughout has been planned and carried
out with the view of making the vessel not only the
most modern and luxurious, but also the strongest and
safest on the Great Lakes. She is fitted with two ver-
tical quadruple expansion engines of 3,500 horse power
each. The en-
gines, when turn-

allowing one-half weight of beam between supports
022 hundredweight, or a total central load of 4:07 hun-

dredweight ; with an aggregate of 2 crushed bricks, 2

or 3 months old, a beam 12 inches by 8 inches deep and
60 inches span, gave in center an average breaking
weight of 1325 hundredweight, and a total center load
of 15°08 hundredweight. Another result of a beam of 1
of cement to 0'6 of gravel, 90 days old, 12 inches by 12
inches, 36 inches span, gave an average breaking
weight of 46:67 hundredweight on central 6 inches.
These are taken at random from a table in Mr. E. L.
Suteliffe’s useful book on ‘‘Concrete” we lately no-
ticed ; but they differ so much in composition, age and
scantling that no reliable result can be obtained. It is
evident that the addition of sand very considerably
reduces the transverse strength, the beam made of
neat Portland cement being three times stronger than
one of 1 of cement to 2 of coarse sand, the average
breaking weights being given as 5780 hundredweight
for the neat specimen and 18-30 for the one with sand.
But we place little confidence in tables of tests,
though we gather from them the general fact that good
concrete is quite equal, if not superior, to many natu-
ral stones for beams, lintels, flooring slabs and other
purposes in which transverse strength is necessary.
When the ends of concrete beams or slabs are fixed
or ‘ pinned ” into the wall or built upon, considerably
more strength is gained than when they simply rest on
the walls. Mr. C. Colson’s tests of two beams of con-
crete 9 feet long, 21 inches wide and 9 inches deep, are
instructive in this connection. He placed one of these
beams simply resting on supports. At the end of 14
days the scaffolding below was carefully removed,

It is clear from these experiments that if we can in-
corporate into the body or mass of the beam or slab
iron ties in the lower half of the concrete, we shall
greatly add to the strength. Some years ago we re-
member seeing some beams and floors at Stoke New-
ington which the late Mr. Allen had introduced, in
dwellings let out in flats, in which floors iron tie rods
were embedded. Mr. Hyatt, whose treatise we noticed
some years ago, inserts iron ties or tension plates in
the lower section of his concrete beams, which ma-
terially adds to their strength, and the idea of insert-
ing iron rods in the lower half of beams and slabs to
assist in the tensile resistance has been greatly de-
veloped in several ways. Blocks, soffits, beams, cu-
polas, and entablatures of concrete, with iron bars in-
troduced, - were largely used in the S. K. Art and
Science Schools, the details of which are illustrated.
One of the first objects was to prevent the rods slip-
ping or drawing through the concrete; but experi-
ments have proved that the iron bars under a con-
siderable strain on the beam preserve their hold when
they are left with their natural surface. - The use of
twisted rods gives a better grip. It has been found
that the most advantageous position for the iron ten-
sion rod is near the bottom of the beam, and that the
ratio of ironrods to the concrete (coke breeze) should
not be less than 1 in 20. The tension rods or plates
should be so proportioned and at such a distance from
the neutral &f}gé_of the beam that the compressive re-
sistance of the eoncrete of the upper half of beam
shall not be greater than the tensile resistance of the
iron rods. The ratios between these two resistances of
concrete vary according to the cement and aggregate

used, so that we

ing 120 revolu-
tions per minute,
will indicate 3,500 o
horse power each, ¥
and with a total
horse power of
7,000 the vessel is
expected to make
an average speed
of over twenty
statute miles per
hour. The pro-
peller wheels are
four-bladed, seec-
tional, 13 feet in
diameter and 18
feet pitech. The
vessel cost about
$600,000. We are
indebted to the
Marine Record
for the foregoing
particulars and
for our illustra-
tion.

—_— S ee——
The Borgalle
Tunnel.

The Borgalle
tunnelon the Par-
ma and La Spe-
zia railroad, of
Italy, hasrecently
been completed. The tunnel is five miles long, 20 feetv
high and 25 feet wide, and accommodates two lines of
rails. The cost of the tunnel was about $7,500,000.
The new line will shorten the trip from Milan to
Spezia and will prove of special value to travelers
from Venice or other cities in the northeastern part of
Italy. As Spezia is an important naval station, the
new line will prove of great benefit to the government.

Py
@

Beams and Floors of Concrete,

As the strength of concrete is much less in resisting
tensile than it is in compressive stress, its employment
for beams has not met with much success. It is true,
indeed, that for floors, lintels, staircases, concrete has
been used with considerable advantage, as being con-
veniently handled and placed <m situ, yet there ex-
ists the disadvantage of not being able to test its
strength transversely with any degree of reliability.
The data furnished by authorities are not generally
satisfactory ; the proportions of cement and aggregate
differences of age and other conditions are varying in
the tests given. The proportion of sand is a material
factor : the greater the quantity the weaker the result.
'Y, is obvious, moreover, that to obtain an approximate
estimate of the transverse strength of beams made of
concrete, a series of experiments, including a variety
of aggregates and ages, would have to be made. One
fact is pretty clearly established, and that is that the
transverse strength of good concrete is quite equal to,
if not greater than, natural stone. To take a few of
the tests made with concrete beams supported at the
ends: Kirkaldy gives for a beam of 1 of Portland
cement and 1 of coke breeze, 7 days old, 3 inches broad,
b inches deep and 72 inches clear span, loaded at cen-
ter, an average breaking weight of 8'85 hundredweight,

TWIN SCREW PASSENGER STEAMER NORTHWEST.

| when the beam at once broke with its own weight;

the other beam was prevented from spreading by
counterforts at the ends, and showed no sign of weak-
ness. After remaining unsupported for 16 days longer,
a weight of a quarter of a ton in the center produced a
faint crack ; with 0635 ton the crack increased to half
the depth. The load was increased to 1°292 tons, when
the beam gave way. The experiment at least shows
the advantage of preventing spreading or lateral move-
ment. In point of fact, the beam with its ends backed
up becomes practically a flat arch, as the crack only
appeared on the upper half of the beam, the lower seg-
ment of the mass adding nothing to its strength. The
same experimenter found by other similar tests that
confining the ends of the beam increased its strength
nearly three times, and he also proved that flat seg-
mental arches of concrete had great strength. What-
ever the value of these experiments may be, they at
least establish the assumption that a beam of concrete
with its ends securely supported or confined becomes a
flat arch, the resistance of the material being mainly
compressive and confined tothe upper half of the sec-
tion, within a curve or segmental line from this point
of the center to the beds of the beam. In other words,
we may imagine a segment struck within the thickness
of the lower half or depth of the beam, all below which
curve may be cut away. We have a notable example
of this factin the concrete arched floors which spring
from the bottom flanges of girders, of which we have
instances in Dennett and Ingle’s fireproof floors and in
those of Homan and Rodgers. When all the four edges
of a concrete slab are fixed into walls, as in the case of
stair landings and floors; the increase of strength is
more than double that in which only two ends are
fixed,

© 1894 SCIENTIFIC AMERICAN, INC.

- can only ascertain

o the sectional area
g of iron rods re-
quired when we
know the actual
ratio subsisting in
a given beam. It
is safer to make
the iron rods
equal to the crush-
ing strength of
the concrete, ne-
glecting the ten-
sile resistance of
the latter.

The architectur-
al use of concrete
for beas, lintels,
floors, and as a
substitute for
stone, has already
been tried. In
blocks of dwell-
ings, in flats, in
which a large
number of win-
dow heads, door
heads, floors, and
landings of one
type is necessary,
the value of con-
crete is undenia-
ble, and a consid-
erable saving in
cost must acerue. More has yet to be accomplished in
extending the material constructively. In pier building
we may yet hope to see progress made, so that we should
not altogether have to rely upon iron stanchions and
pillars.

For beams, floors, bressummers, arches, and domes,
the combination of concrete and iron promises to
yield results even greater than we have seen, when
once the practical difficulties of manufacture have been
overcome. Whether deposited ¢n sétu or laid in large
flags. econcrete has become an important material for
town paving, and many manufacturers of artificial
stone—like the Victoria stone, the patent artificial
sandstone, the granite concrete flooring of W. B. Wil-
kinson & Co.—have solved the obstacles that were
once apparent. For wall building and for architectural
purposes the material has not yet appeared to have
made much progress, owing to the advantages of-
fered by brick and terra cotta; but for sea, river, dock
and quay walls, the value of concrete blocks has long
since taken the place of natural stone. For town
dwellings the external facing concrete, or slab, offers
several advantages, if only architects could adapt this
superficial mode of treatment to their wants.—7he
Butlding News.

IMMARIN £ RECORD .

Prickly Heat,

Photographers in some parts of the country no
doubt suffer from this distressing affection, and will
thank  Brown Slick,” of the Journal of the Photo-
graphic Society of India, for the following, according
to him, *“ magical” remedy. He says: * Simply rub
the skin with the hand wet with the ordinary fixing
solution, and allow it to dry. In a 'couple of days
there will be no trace left of the irritation.”
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RECENTLY PATENTED INVENTIONS.
Engineering.

HEATING FEED WATER.—Gregory M.
Mullen, Baltimore, Md. This is an improvement in de-
vices by which the feed water is heated by steam and
water from the boiler, the water supplied from the pump
or other feeder being discharged into the heater, where
it circulates and is heated by steam and water fed to
the steam and water spaces of the heater, passing to the
boiler at a comparatively high temperature. A pipe con-
ducts the condensations in the steam space of the heater
back into the boiler in such manner as to partially heat
the feed water before it reaches the heater proper.

Railway Appliances.

CAR VENTILATOR.—Alexander A. Mil-
ler, Goldsborough, N. C. This improvement not only
supplies fresh air to the cars, but also carries off the
smoke and cinders from the stack and discharges them
at the rear of the train. Near the smoke stack is ar-
ranged a fan chamber,from which a pipe leads to cooling
chambers in each car, from which valved discharge pipes
lead to hooded discharge ends near the car seats. A
damper in the smoke stack is arranged to overcome the
exhaust blast and cause all the escaping products of
combustion to pass into a pipe extending rearward over
the cars to the rear end of the train.

FrEIGHT CAR DOOR —John J. Mulli-
gan, Vicksburg, Miss. This is a metallic door which,
when closed, will closely hug an extension of the door
opening, and when opened slightly will hang perpendicu-
larly free from%the extension of the door casing, having
wheeled and gunided action upen the outer surface of the
car in such manner as to enable the freight handler to-
readily expose the entire door opening. Devices are also |
provided whereby the door, when closed, will be auto-
matically carried to a binding engagement with the ex-
tension of the door frame.

CAR DooOR PaAckiNG.—Ferdinand E.
Canda, New York City. A nov:l arrangement of pack_
ing tubes and bearing edges, in conjunction with the
door frame and door of a car, are made, according to this
improvement, to form a durable packing for hermeti-
cally sealing the doors of refrigerator cars. When the
door is closed the meeting corners of the door and frame
present only a narrow edge or ridge to the exposed sur-
face of the packing tubes, and only a slight effort is.re-
quired to force the door onto ite seat, compressing the
tubes. The several tubes for one joint are made in the
shape of a frame having at one of its sides an inlet
opening suitable for connection with an air pump.

Electrical,

CoMMUTATOR. — Harry Lee Fee, New
Orleans, La. An improved means is provided by this in-
ventor for preventing the short circuiting of coils of
armatures where the terminalsof the coils are connected
with flexible arms extending radially from the commu-
tator wires. The improvement consists in slipping over
the free ends of the commutator wires insulating thim-
bles, preventing contact between the outer ends of the
bars, the form of the thimble varymng to adapt it to ma_
chines of different sizes and kinds.

ANNUNCIATOR SYSTEM. — Alonzo L.
Vogt, Delaware, Ohio. This system is based upon the
plan of arranging a code of signals for the parties be-
tween whom communication is to be held, there being
electrical connection, 8o that the signals may be made by
a push button, and is more especially designed for expe-
diting communication between physicians and their
patrons, and to insure accuracy in the reception and
transmission of written messages and electric calls and
signals, as well as to facilitate the filling and prompt de-
livery of prescriptions for patients.

SUBMARINE MINE FIRING APPARA-
TUs.—Giulio Bertolini, Venice, Italy. This apparatus is
designed principally to prevent vessels entering harbors
and similar warlike purposes, by the electrical explosion
of submarine mines or torpedoes at the required time.
It is also adapted for use for the firing of guns on board
ship or in a shore battery. The man part of the appara-
tus consists of an instrument for closing an electrical
circuit through any one of several torpedoes or guns with
which it is connected by suitable conductors.

COIN-OPERATED TELEPHONE SWITCH.
—Charles F. Brown, Yarmouth, Canada. The coin chute,
according to this improvement, forms part of the local
circuit, as does also aspring stop arm held normally in
the path of coin dropped in the chute, and there is a me-
chanical connection bétween the stop arm and the gravi-
ty switch. On calling the central station and removing
the receiver from the gravity switch, a coin dropped in
the slot rests against the spring arm, permitting conver-
sation over the line, but when the receiver is replaced on
the gravity switch it moves the spring arm and drops
the coin into a receiver, leaving the circuit open.

PRECIPITATING METAL SULPHIDES. —
Henry Hirsching, Salt Lake City, Utah. This invention
relates to precipitating metal sulphide out of a hyposul-
phite solution, such as hyposulphite of sodium, hypo-
sulphite of calcium, etc., containing precious and other
metals, from being in contact withcompounds of ores,
chloridized, calcined, or raw, by subjecting the insu-
lated hypo solution to the action of an electric current
from an external and independent source. 'I‘he precipi-
tate settles rapidly and the clear hypo solution is used
over again in the leaching vats for further dissolution of
precious and other metals.

Mechanical,

ScREW CUTTING MACHINE. — Casper
W. Mettler, Boonton, N.J. This machine is designed
to completely form slotted head screws from a rod or
piece of wire in a very rapid and economical manner.
The whole operation is automatic, the rod being fed for-
ward and turned down to form a shank, which is then
threa,ded\the head is measured off and the screw grasped

by a special device, cut from the rod, and delivered to
the slotting device, which cuts the slot in the head and
delivers the finighed screw to one gide of the machine.

WRENCH.—Lewis P. Davidson, Owen,
Wyoming. This is a tool of very strong, simple, and in-
expensive construction, which may be quickly and con-
veniently adjusted, and which has shoulders on the lock-
nut by which the distance that the nut must turn cannot
be miscalculated.

CONSTRUCTION OF LATHES.—Carl A.
Windmuller, Chemnitz, Germany. According to this
improvement the slide rest has a guided movement on
the bed of the lathe and is provided with a slotted lateral
extension to which is hinged a socket, a screw secured
to the socket passing through a slot in the extension, and
there being a nut for locking the socket in relation to the
slide .rest. The invention also embraces other novel
features connected with machinery or tools for turning
shafts, flanges, spheres, cones, wheels, hollow channels,
screw cutting, etc., as well as for cutting tooth wheels,
planing and shaping.

PORTABLE BORING AND MORTISING
MacHINE.—Edward K. Thoden, Brooklyn, N. Y. This
is a wood-working machine to be operated by hand
power, and adapted for connection to any suitable firm
support, the machine being readily separated into parts
which may be conveniently packed and carried by a
workman. It has a frame plate with attachable and ad-
justable support for material and a slidable carrier plate,
with means of moving and locking it, in combination
with an upright reciprocating and inclinable slide bar,
with a rocking support therefor, and on which is a ro-
tatable wood-boring device. Connected also with the
glide bar is an adjustable arm with rack teeth, operated
by a gear wheel and handle lever, there being an adjust-
able chisel stock on the sglide bar.

~AIR CUSHION FOR SAW MiLL HEAD
Brocks.—William E. Dean, Ruddock, La. A spring-
pressed lever ig, according to this invention, pivoted on
the head block and a link pivotally connected with the
lever, while a dash pot in which works a piston is
pivotally connected with the link, a valve controlling the
air inlet to the dash pot. The device is simple and not
liable to get out of order, but is very effective for re-
lieving the head block carriage and other parts of the
mill from the blows or concussions incidental to the
canting of the logs toward the knees.

Agricultural.

Prow.—Frederick S. Moore, Hanford,
Cal. This is an improvement upon a formerly patented
invention of the same inventor, providing means where-
by a shifting device may be quickly and easily applied
to a single plow, to shift the beam laterally either to the
right or left at the handle end of the plow. With this
improvement the line of draught may be instantly
changed, and the plowshare made to travel cloger to or
farther from whatever plants may be under cultivation.
The device is very simple and inexpensive.

CIRCLE HARROW.—Hermann Jaenisch,
Tschirnau, near Guhrau, Prussia, Germany. Upon the
stationary rear crank axle of this machine is mounted a
mechanism by which the harrow may be raised and
lowered and also inclined relatively to the ground, or the
harrow may be held in raised position when being taken
from place to place. The driving mechanism is also ar-
ranged to alternately raise and lower the harrow while it
rotates, anydesired inclination being given to the har-
row to bring only one part into action when desired, the
machine being operated with great facility.

Miscellaneous.,

MINCING MACHINE. — Arnold Scheit-
hauer, Berlin, Germany. In this machine the material
to be disintegrated is fed along in a casing by a worm or
spiral and pressed through a perforated disk. A cross-
shaped knife is always pressed evenly against the disk,
whether the latter be oblique to the feed screw or not, the
boss of the knife being conical or ball shaped, and fittting
a recess in the worm around the round pin of the latter,
on which the knife and the disks are arranged to give a
certain amount of play. The casing is formed in halves,
so that the perforated disks may be readily removed to
facilitate cleaning.

GATE.—William E. Wieland, Los Pinos,
Col. This is a self-closing gate, which is also automati-
cally opened by approaching it, a depressible platform
forming the approach. It also has a lock which pre-
vents its being opened except when a certain part of the
mechanism is touched. The gate is made without
springs, and has provision for excluding snow or rain
from the operating mechanism. The gate and its me-
chanism are sustained by a suitable frame resting upon
foundation beams, but without posts entering the
ground.

INVALID BED.—Joachim Eggert, Berg,
Island of Femern, Prussia, Germany. The head and
foot boards and side rails of this bedstead may be of the
ordinary form, but in the bed bottom or support is a
central opening in which is arranged a sliding bottom
section, facilitating the giving of needed attention to an
invalid, and the patient having substantial support with-
out changing the natural position.

BILLIARD T ABLE, BOOKCASE AND
DEesk.—Sterne A. Faribault, Elsdon, Ill. This is a com-
bination article of furniture, of such design that it can be
afforded at a very moderate cost.
erect, the case and desk may be used in the ordinary
way, but by tipping the case downward and leveling it
in a manner provided its back may be used as an or-
dinary billiard table, being made perfectly smboth and
covered in the usual way.

ForLpiNg STAND.—Thomas A. Clarke,
Chicago, IIl. A stand which may be readily set up or
knocked down and folded to be packed in small space
has been designed by this inventor. Itis more especially
designed for use in hotels or stores for exhibition pur-
poses.

FoLpiNng Foor BENCH.—Albert Eps-
tein, Breslau, Germany. This is a simple article of fur-
niture comprising a board composed of hinged sections

and detachable tapered legs which may be slid one into *

the other, the board having on ils under side means for

‘When the bookcase is | -

cesses which entirely inclose the legs in folded position,
g0 that in the folded state the exterior surfaces of the
bench will be substantially smooth.

PAPER FILE.—Moritz Kragen, Berlin,
Germany. In the filing case or portfolio provided by
this inventor there is in the back or cover a pad having
a penetrable facing and an impenetrable under layer, to
hold documents, etc., in combination with pins, the
latter being held between the facing and under layer,
and so that they cannot penetrate the back or cover.

ATTACHMENT FOR MUSICAL INSTRU-

MENTS.—Michael J. Betz, Philadelphia, Pa. This device [

comprises a sliding button engaged by the free end of a
flat spring secured on the under side of the bridge, and
on which is pivoted a finger piece, the latter carrying a
flexible finger adapted to pick a single string or a num-
ber of strings forming the desired chord. The improve-
ment is applicable to zithers and similar instruments,
permitting the performer to sound the chords for ac-
companiments, etc., without striking the individual
strings with the several fingers of the hand.

Goops EXHIBITOR.—Daniel B. English
and Stephen H. Hinnant, Way Cross, Ga. A suitable
case is arranged with drawers one above the other, there
being rollers journaled in the drawers and outlets at their
front, where display racks are provided, each projecting
slightly farther from the front of the drawer than the
next upper rack, the racks being composed of inner and
outer rods or bars. The case is especially designed for
keeping and exhibiting dry and fancy goods, as laces,
edgings, embroideries, ribbons, etc.

COLLAR AND COLLAR STIFFENER. —
Stephen D. McElroy, New York City. A shell made of
linen or other fabric is made the desired shape of the
collar, according to this invention, and the lower edge of
the shell is left open, forming a compartment to receive
a stiffening plate of sheet metal, cardboard, celluloid,
or other material to retain the shell in proper shape.
‘When the collar is to be washed the stiffening plate is re-
moved, the shell only being washed.

REFLECTING PROPERTIES IN JEW-
ELRY, ETc.—Joseph Esser, Barmen, Germany. To pro-
duce light-reflecting properties, according to this inven-
tion, a pattern is produced on a reflecting foundation
plate, different parts of which differently reflect the
light, while a transparent cover plate is likewise pro-
vided with a pattern and placed on the reflecting sur-
face. The base plates may be made of aluminum, silver,
etc., and the cover plates of celluloid, horn, tortoise shell,
amber or tracing cloth. The invention is particularly
adapted for the production of buttons and articles of bi-
joutry.

ATTACHABLE FILTER. — Thomas C.
Andrews, New York City. Whether a hydrant nozzle or
water tapis exteriorly threaded or is smooth, this filter is
readily attachable thereto,and is designed to effectively
cleanse and deodorize water passing through it. It hasa
removable cover, a central screen cup, and concentric
porous cup filled with silex, there being a perforated disk
above the porous cup, while the case is packed with
granulated charcoal. Connection is made with the water
faucet by a yielding ferrule insertible in the neck of the
filter cover.

OPENING LEVER FOR BAIL STOPPERS.
—William Noe, Marconnier, N. J. This lever has
a forked outer end toreceive the bottle neck, and loop-
receiving recesses in the arms. It is a very simple device
for application to the bail of a stopper to force the latter
from a bottle without applying the fingers or hand to the
bail.

VENT PEG FOR BEER CASKS, ETC.—
John P. Harding, London, England. A rotary plug
valve is combined with this peg, the valve being normally
turned to closed position by a spring, and being tapered
and held to a tapered seat by another spring which per-
mits the plugto be raised by excessive internal pressure,
the self-closing and self-opening motions being quite
distinct, the latter taking place only to relieve too high
gaseous pressure generated in the cask by continued
fermentation.

BUuiLDING BLOCK.— Octavius B.
Schmall, Cincinnati, Ohio. These blocks are interlocking
and have each a longitudinal series of ducts and parallel
key slots across their ends between the ducts, keys being
fitted in such ways to interlock the adjoining ends of
the blocks and form partitions between the ducts. These
blocks are adapted to form walls of buildings, under-
ground conduits, pavements, etc., when used in build-
ings, improving their sanitation and increasing the lateral
strength of the walls, as well as affording ready means of
forming electrical or other conduits.

MAaGic ToY.—Ross Armstrong, Onawa,
Towa. To magically illustrate thecoining of money from
blanks, as a source of amusement, is the object of this
toy, which consists of a die in the form of a drop bottom
adapted to receive the blank, there being a coin recepta-
cle over the die to trip it, remove the blank and deposit a
coin in its place.

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.

STANDARD TABLES FOR ELECTRIC
WIREMEN, WITH INSTRUCTIONS FOR
WIREMEN AND LINEMEN, UNDER-
WRITERS’ RULES, AND USEFUL
ForRMULZE AND DATA. By Charles
M. Davis. Fourth edition, thor-
oughly revised and edited by W. D.
Weaver. New York: The W. J.
Johnston Company, Ltd. 1893. Pp.
128. Price $1.

This book is altogether a practical one. The fourth edi-
tion having been reached, in spite of the lamented death
of the author, indicates its value. To make it still bet-
ter in the future, suggestions from those using it are cor-
dially invited by the publishers. A short index and a
number of very clear diagrams of different elements of

| securing the upper ends of the legs, andleg-receiving re- ' electric lighting are given.
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THE CorLISS ENGINE (by John T. Hen-
thorn) AND ITS MANAGEMENT (by
Charles D. Thurber). Edited by Eg-
bert P. Watson. Third edition, en-
larged. With an appendix. B
Emil Herter. New York: Spon
Chamberlain. London: E. & F. N.
Spon. 1894. Pp. 95. Price §1. No
index.

The fact that thislittle work has reached its third edi-
tion and is enlarged speaks well for its acceptability to
engineers. Itisa short, concise work, quite practical,
and while its title would indicate its limitation of sub-
ject, much that is in it will be found applicable to
‘general engineering practice. Its value would be greatly
gnhanced by an index.

BOOKKEEPING AT A GLANCE. By J. T.
Brierley, A.C.A. New York: Excelsior
Publishing House. Pp. 141. Price
75 cents.

We quote from the title page an abstract of what this
work contains: ‘‘ Instructions for the correct keeping of
books of accounts, and numerous explanations and forms
used in a commercial business, showing an entire set of
books based upon actual transactions, how to take off a
trial balance sheet, and finally close and balance ac-
counts.” This shows that the author claims to have pro
duced what must be a very serviceable little work, and
we are convinced that it will be found such. A peculiar
thumb Index is supplied to enable instant reference to the
desired parts, whose titles are stamped on the cover. This
is a most excellent and useful feature.

PIGMENTS, PAINT, AND PAINTING. By-
George Terry. London: E. & F. N.
Spon. New York: Spon & Cham-
berlain. 1893. Pp. xi, 392. Price $3.

The composition of the different paints in use by
painters, embracing the consideration of a large variety
of the same, their examination for quality, the subjects
of vehicles and driers for paint, of machinery and paint-
ing proper, are the topics treated by our author. the
result being the production of a very satisfactory and
useful book, telling one what the different trade colors
are made of, how they are made and what uses and
qualities are the result. Such a work written up to day
and date and in a scientific manner has, to a certain ex-
tent, been needed, and we ‘believe that Mr. Terry has
done technology a service in his compilation.

%~ Any of the above books may be purchased through
this office. Send for new book catalogue just pub-
lished. MunN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JANUARY, 1894.—(No. 99.)

TABLE OF CONTENTS.

1. Elegant plate in colors showing a suburban dwelling
at Bridgeport, Conn., recently erected for L. D.
Plumb, Esq., at a cost of $4,500 complete. Floor
plans and perspective elevation. An excellent de-
sign. Mr. C. T. Beardsley, architect, Bridgeport,
Conn.

. Plate in colors showing the residence of Thomas
C. Wordin, Esq., at Bridgeport, Conn. Two per-
spective views and floor plans. Cost $3,600 com-
plete. Mr. Joseph W. Northrop, architect, Bridge-
port, Conn.

. A colonial dwelling erected for Philip Lucas, Esq.,
at Mount Vernon, N. Y. Perspective and floor
plans. An excellent design. Cost $7,000 com-
plete. Mr. Louis H. Lucas, architect, Mount Ver.
non, N. Y.

4. A cottage at Cranford, N. J., erected at a cost of

$5,000. Floor plans, perspective view, etc.

5. Engravings and floor plans of a suburban residence
erected at Brookline, Mass. Mr. E. L. Rodgers,
architect, Boston, Mass. A very attractive design.

6. A dwelling recently erected at Elizabeth, N. J., ata
cost of $5,500. Floor plans and perspective eleva-
tion. Mr. J. E. Baker, architect, Newark, N. J.

. A new frame schoolhouse at Elizabeth, N. J., erected
at a cost of $16,000 complete. Elevation and floor
plans. Messrs. Charlock & Howard, Elizabeth,
N. J., architects. ’

8. A dwelling recently erected for W. E. Clow, Esq., at
Buenna Park, Chicago, Ill. A picturesque design.
Two perspective views and floor plans. Mr. Greg
Vigeant, architect, Chicago.

9. A town library of moderate cost at Colchester, Eng-
land. Perspective view and plans.

10. A house at Cambridge, Mass., erected at a cost of
$6,000. Mr.J. T. Kelly, Boston, architect. Per-
spective and floor plans.

11. Restoration of the Pantheon at Rome.
graving.

12. Miscellaneous Contents : A rival to oak.—Seaside
painting.—Miscellaneous weights.—Water tanks.—
Improve your property.—Cement.—Peruvian ruins.
—Ornamental iron and brass work, illustrated.—
Facts for builders.—The Goetz box anchors, post
caps, and hangers, illustrated.—Improved gas grate,
illustrated. —Improved drawing instruments, illus-
trated.—Climax gas machine, illustrated.—Im-
proved square chisel, mortiser, and borer, illustrat-
ed.—Adamant brush finish.—Patent stair gauge,
illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to .about
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors arnd
with fine engravings, illustrating the most interestixg
examples of Modern Architectural Construction and
allied subjects.

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

Half page en-

361 Broadway, New York.
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Wusiness and FPersonal.

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 fice as early as
Thursday morning to appear in the following week’s issue

* C. 8.7 metal polish. Indianapoiis Samples free.
Wood pulp machinery. Trevor Mfg. Co.. Lockport, N.Y.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Nickel-in-slot machines perfected and manufactured
Electrical supplies, Waite Mfg. Co., Bridgeport, Conn.

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

A handsome souvenir will be mailed free on applica-
tion to Wm. Jessop & Sons, Limited, 91 John St., N. Y.
Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pumping plants. Irvin Van Wie, Syracuse,N. Y.

Air compressors for experimental purposes. 300 1b.,
$50. Clayton Air Compressor Works, 45 Dey St., New
York.

Carborundum — bhardest abrasive known.
prices of wheels, powder, etc,
Monongabhela, Pa.

Emerson, Smith & Co., Ltd.,, Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

Split Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

The “Olin” Gas and Gasoline Engines, from 1 to 10
horse power, for all power purposes. The Olin Gas En-
gine Co., 222 Chicago Street, Buffalo, N. Y.

Party baving new U. S. and Can. pats. wants business
partner in manuf. and for sale of rights. Staple goods.
Solid business. G. H. Gere, Grand Rapids, Mich.

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

Patent Electric Vise. What isclaimed, is timesaving.
No turning of handle to bring jaws to the work, simply
one sliding movement. Capital Mach. Tool Co., Auburn,
N. Y.

Send for
The Carborundum Co.

Competent 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.

Are you Hard of Hearing or Deaf?
Call or send stamp for full particulars how to restore
your hearing, by one who was deaf for thirty years.
John Garmore, room 18, Hammond Building. Fourth and
Vine, Cincinnati, O.

Wanted - Financial assistance to patent in the U. S.
and foreign countries a new cable system of street car
propulsion. Liberal interest in patents given to right
party. For particulars, address * Propulsion,” care
Scientific American, New York.

¥ 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 ddte of paper and e or number of question,

Knquiries not answered In reasonable time should
be repeated ; correspondents will bear in mind that
gome 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.

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

Neientific American Sugrll)lements referred
to may be had at the office. ce 10 cents each.

Books referred to promptly supplied on receipt of

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

(5752) C. E. H. asks : Iam annoyed con-
stantly with the odor of gas from the ordinary rubber
‘tubing, such as dentists use in laboratory work. Can
you suggest a coating for the tubing which will prevent
the leakage ? A. Possibly inside and outside treatment
with shellac varnish would help it.

(5753) L. R. A. asks: 1. I wish to ob-
tain an ink that will be visible for four or five days and
then fade entirely away and cannot be restored in any
way to vision. What liquid is a solvent for iodo starch ?
A. Water. 2. If 1 take an apparatus used for electro-
lysis which is constructed of a U tube, the ends of which
are sealed, and if this current is kept up, the volume of
the gases must of course be contracted, for their volume
is much greater than that of the H;O. Will this pressure
interfere with the action of the electricity in any way ?
A. The gases will continue to accumulate until the ap-
paratus bursts? The pressure will not interfere with the
electrolysis.

(5754) S. says: Please inform me what
is the meaning of three balls over a pawnbroker’s shop.
A. Money to let. It is derived fromi the Lombard
merchants who used the three balls as a sign. It was
algo used by the Medici family in Florence.

(5755) B. W. 8. asks: 1. Would there be
any material difference in winding the induction coil like
a spool of thread, insulating each layer with a brushing
of paraffine and covering of bond paper, than there would
be in the method described in ¢ Experimental Sci-
ence™? A. Yes. Diskwinding is preferable. 2. Asan
insulator for static currents is shellac better than paraffine
or resin? A. It is better than resin and inferior to
parafiine. But their relations are affected by impurities,
8o that for some samples other relations may obtain. 3.
What is the maximum primary current that is safe to use
with that coil, considering the heating by Foucault cur-
rents and the liability of the paraffine to melt ? A. You
need not fear Foucault currents with the wire core. 4.
‘Would it be a serious shock to allow the current to pass
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through one’s body, similar to the experiments with a
frictional machine ? A. The coil gives quite a severe
shock.

(5756) R. P. E. asks: What power would
a spring of water, flowing 40 gallons per minute, with a
a fall of 500 feet at two miles from the spring, give ? A.
By using a 4 inch pipe you can realize four horse power
with an impact wheel of the Pelton type.

(5757) O. H. asks: 1. What is the cost

of obtaining a knowledge of electrical engineering ? Also
civil? A. Noestimate of costcan be given. Address

Armour Institute, Chicago, or Mass. Institute of Tech-

nology, Boston, Mass., Cornell University, Ithaca, N. Y.,
giving courses in both civil and electrical engineering, for
their catalogues. The same education will cost one man
thousands of dollars and another man almost nothing be-
yond his time. 2. How long does it take to complete a
course of the study in them ? A. The college course alone
is three or four years. The preparatory course takes one to
three years, and after graduation the study should fill a
lifetime. 8. What are the prospects for a first class en-
gineer of either branch ? For a first class man the pros-
pects are good ; but the professions are overcrowded.
Few men are really first class.

(5758) H. E. H. asks how to make a
storage battery capable of running four 16 candle power
70 volt lamps one hour; also how many gravity batteries
will it take to charge the same ? A. The manufacture of
a large storage battery is attended with so many difficul-
ties that we do not advise it. One is described in the
SCIENTIFIC AMFRICAN ; algo see our SUPPLEMENT, Nos.
838, 845, 931. For each storage cell dver two gravity cells
in series must be provided, and almost any quantity in
parallel. As you need 36 storage cells, several hundred
gravity cells would be needed.

5759) C. L. S. asks: 1. How to make a
camera obscura. I want one to copy landscapes with
from nature. A. See our SupPLEMENT, No. 158. 2.
Alsoone to enlarge photographs, both by sunlight and
lamplight. A. See our SUPPLEMENT, Nos. 276 and 451.
3. Whatcan I apply to windows that makes beautiful
large crystals on it? A. Sodium sulphate in hot solu-
tion.

(5760) A. S. asks: Supposing a distillery
warehouse, in which whisky or spirits are stored, is
heated to a temperature of 100° and kept closed for a
period of a few weeks, would there be any danger of an
explosion from the consequent evaporation of spirits,
should some on'e strike a match or enter with an uncover-
ed light? What percentage of alcoholic vapor in the atmo-
sphere of a warehouse would be likely to cause an explo-
gion ? A. There would be such danger. One part alco-
holic vapor to thirty to sixty of air would be explosive.

(761) L. D. M., P. W. T., and many
ive me a receipt for making a good
ps. Also one for making a good in-
/name stamps. A. The usual rubber
Prepared with water-soluble aniline colors

1. Blue#ybber stamp ink:
Airie blue, water sol, 1 B........ ... 3 parts.
....................... 10 *
ligneousacid............oceuuenn.. 10 ¢
Alcohol.......ocuvee RS (1 A
Glycerine... ¢

Mix them intimately by trituration in a mortar. [The
blue should be well rubbed down with the water, and the
glycerine gradually added. When solution is effected,
the other ingredients are added.]

Other colors are produced by substituting for the blue
any one of the following :

2. Methyl violet, 3 B..
3. Diamond fuchsin I........... ..
4. Methyl green, yellowish.............. 4
5. Vesuvin B (brown).. ......cc000ee.. 5 ¢
6. Nigrosin W (blue black)........... .. 4

7. If a bright red ink is required, 3 parts of eosin BBN
are used, but the pyroligneous acid must be omitted, as
this would destroy the eogin. Other aniline colors, when
used for stamping ink, require to be acidulated. 8. The
ordinary stamping ink, made by diluting printing ink
(which is made of lampblack and linseed varnish) with
boiled linseed oil, stands pretty well, if enough is used,
but when poorly stamped, will wash off. Dr. W. Reissig,
of Munich, has recently made an ink for stamps which is
totally indelible, and the least trace of it can be detected
chemically. It consists of 16 parts of boiled linseed oil
varnish, 6 parts of the finest lampblack, and 2 to 5 parts
of iron perchloride. Diluted with 1§ the quantity of
boiled oil varnish, it can be used for a stamp. Of course
it can only be used with rubber stamps, for metallic type
would be destroyed by the chlorine in the ink. Toavoid
this, the perchloride of iron may be dissolved in absolute
alcohol, and enough pulverized metallic iron added to
reduce it to the protochloride, which is rapidly dried and
added to the ink. Instead of the chloride, other salts of
protoxide or peroxide of iron can be used. From the
* Scientific American Cyclopedia of Receipts, Notes,
and Queries.”

(5762) H. C. 8., Iowa, asks what to put
in boilers to prevent the formation of a carbonate of lime
scale. The water here contains considerable lime and
forms a very hard white scale, which I would like to
know some way to prevent. A. You cannot prevent the
deposit of scale, except by the use of pure water. It can
be softened and removed by the application of a half
pound of caustic soda to the feed water once a week, two
weeks or a month, according to the amount of scale form-
ing. Boil the caustic in the boiler for the working day,
then blow down and clean out the boiler. After once
thorough cleaning a little caustic every few days and
blowing down two cocks a few times the next day will
keep the boilers in good order for two or three months
when they should have a thorough cleaning.

(5763) C. H. S. asks: 1. How many
watts does it takefora 1 candle power? A. 2l to 314
watts in an incandescentlamp. 2. Can yougive me the
drawings or sketch, so that I can make an outfit to put on
cart wheel, so that it will register the number of miles
traveled: A. Odometers can be bought of dealers in
surveying instruments. Consult our advertising columns.
3. Have you ‘““Dynamo Electricity,” by Carl Hering ?
A. We can supply it by mail for $2.60.

(5764) D. 8. C. says: Making an allow-
ance of 14 for friction how heavy ghould a weight be to
fall 20 feet and furnish 1§ horse power for one hour of
time? 2. It willrequirea weight of 139,320 pounds. 2.
Respectively, what is the horse power of a10 foot, also a
12 foot wind wheel in an 18 mile wind?—of course the
wheels are to be first class, and - are supposed to be held
squarely in the wind. A. The 10 foot mill should
equal one-fifth of a horse power, 12 foot mill, one-quarter
of a horse power, in an 18 mile per hour wind.

(5765) W. McV. writes: 1. What is the
resistance of a 6 X8 Crowfoot gravity battery ? A. About
4 ohms. 2. What is the E. M. F. of a battery with plates
of carbon and iron ? What is the E. M. F. of a bat-
tery with plates of copper and iron? A. It depends
on the solution. "From 14 to 1 volt perhaps. 3. What is
the E. M. F. of a" thermo couple composed of iron and
copper, also iron and zinc, and copper and zinc for a dif-
ference of 100° Fah. in temperature between the ends of
the couples ? A. The relative differences of potentialare
iron-copper 62, iron-zinc 5, zinc-copper 1'2. We cannot
give the exact voltages, and the above can only be con-
sidered an approximation. 4. Please mention some good
work on thermo-electricity and its cost. A. We can
supply Rust’s ¢ Thermo-Electricity,” 78 cents by mail.
5. Are the natives of the Sandwich Islands negroes, or
Indians, or neither ? A. Neither. They are of the great
Malay race.

(5766) J. N. F. writes: I would like to
know the exact number of inches and fraction that a
body will fall in still air the first second of time. The
philosophy states that a body will fall without resistance
16 feet 1 inch the first second. The encyclopedia states
that it will fall 16-1 feet the first second. Which is cor-
rect? What does ‘without resistance  mean, in still
air or in a vacuum ? A. The distance varies with differ-
ence of location. On the equator a body falls a less dis-
tance than at the poles. Without resistance means in a
vacuum.

(5767) F. M. C. asks: In a ball bearing
of a bicycle, which will run the easiest by applying the
least power ? I mean one with eight five-sixteenths balls
or one with eight one-quarter inch balls ? What effect
would increasing the number of balls have ? A. There
should be no difference of any amount between the sizes
named. A rough surface for the balis to roll upon would
make the larger balls superior to the small ones. Increas-
ing the number of balls would havelittle or no effect.

(5768) . B. asks: 1. How would elec-
tricity compare to gas at $2 per M for cooking pur-
poses inregard to cost ? A. 50 watt hours would heat a
maximum of 175 pounds of water one degree Fah. This
is the most you could do with electricity. In practice it
would be much less. Gaswould be farcheaper. 2. Is it
practicable for cookingin a private house, and would it
be an expensive means ? A. Yes; it is practicable, but
expensive.

(5769) A. M. G.—The following is a
receipt for stereotyper’s paste. To 114 gallons water
add 214 pounds of Peter Cooper’s glue. Allow to
stand overnight, after which place it on the fire and
cook slowly for two hours. Take 14 pound of best Eng-
lish Paris white and one pint of flour, packed tight in
the measure. Place them together in a basin and add
sufficient water to make the mixture the consistency of
buttermilk; add this to the glue when cooked as above,
and allow the whole to cook for one hour, when it will
be ready for use.

(5770) T. P. A. asks: 1. In using the
earth as part of an electric circuit, what is the resistance
per mile ? A. The resistance is zero. There is resistance
at the grounding points, varying according to the
nature of the soil and area of ground plates or equiva-
lents. 2. Will a straightelectro-magnet, wound with very
fine wire, operate a bell (only one end of the magnet to
be used to attract the armature) through a line one mile,
with ground return, and using one sal ammoniac battery?
It not, how many batteries would be required ? A. A
vary feeble ring could be thus produced. Five orsix cells
would not be too many. The resistance of the circuit
and quantity of current required to ring the beli de-
termine the cells needed.

(5711) G. L. R. asks for the best fluid
batteries for operating electro-motors under one-eighth
horse power. A. The bichromate batteries, Bunsen or
plunge type, See SUPPLEMENT, 792, are the best of the
primary batteries. Secondary batteries are preferable
and are far more economical. See SUPPLEMENT, Nos.
838 and 845.

(5772) A. M. H. asks: Cannot a ‘“coil”
be put into a kitchen stove for the purpose of heating
another room, on the principle of the article on * Com-
bined Water Heating and Hot Air Furnaces,” described
in SCIENTIFIC AMERICAN, page 19, January 13, 1894 ?
Could not the pipes used to heat water for kitchen and
other purposes be used to heat air for another room ? A,
The heating of a room above the kitchen can be done by
a coil in the stove and a suitable radiator coil in the room,
with an expansion tank above, on the same principle as
in greenhouse heating. The water from a kitchen boiler
can also be circulated in a coil above for heating pur-
poses.

6773) C. D. asks: 1. What are the
elements and exciting acid in a chloride of silver dry
cell? A. Metallic silver and zinc are the electrodes, sil-
ver chloride the depolarizer, and ammonium chloride
golution the exciting fluid. 2. Can such cells be recharg-
ed, and how ? A. They can be cleaned out and new sil-
ver chloride and solution introduced. 3. What is the
voltage and amperage of a cell 2 inches long and 34 inch
wide? A. E.M.F. 103 volts. The amperage cannot
be exactly stated—perhaps 16 ampere at first.

b7 G. W. C. asks: 1. How many
storage batteries will a 25 volt8 ampere dynamo charge,
and how long would it take ? A. It depends on the size.
It will charge eleven in series, each having 200 square
inches area of positive plate. 2. What is the voltage and
amperage of simple electric motor used with cast iron
flelds ? A. 7-2 volts and 4 amperes for field. The arma-
ture can absorb 5 amperes at 7*2 volts. 3. Will the Sci-
ENTIFIC AMERICAN give me a comprehensive description
of the Niagara formation, also of the rocks of the Upper
Silurian period ? A. The Niagara formation is the first

© 1894 SCIENTIFIC AMERICAN, INC.

period of the Upper Silurian. It includes the Oneida
conglomerate, shaly sandstones of the Medina group,
hard sandstones, flags and shales of the Clinton group,
and shales and limestones of the Niagara group. The
Upper Silurian includes four periods—the Niagara as
above, the Salina, Lower Helderberg, and Oriskany. The
Salina rocks are sandstones and shales ; the Syracuse,
N. Y., salt wells derive their brine from rocks of this pe-
riod. The Lower Helderberg rocks are mostly lime-
stones. The Oriskany beds are rough sandstones. The
Niagara and Lower Helderberg rocks abound in fossils,
radiates, trilobites, brachiapods, and other mollusks.
The above refers to the American rocks.

(5775) C. Te V. writes: Can you give
me a diagram of a circuit' using the multiple system,
where, by placing a push switch in hall of first floor, a
lamp on second fioor can be lighted, and upon arriving
at the top the lamp can be extinguished, and then by
going down stairs again you can go through the same
operation without having made any change? A. The
diagrams show how this can be done. In A, the lamp

B (4

: : +

has been lighted from the lower floor. In B, it has been
turned out from the upper floor. In C, it hasbeen turned
on below and then turned off above, leaving it out finally.
By this arrangement it can be turned on and off from
either floor.

(5776) A. C. C. writes: I have use for a
reversible electric motor that I could run with two or
three gravity batteries. Will you give me some light on
this subject ? A. Construct exactly as an ordinary motor,
but arrange a pole changer so as to be able to change the
direction of the current in the armature alone or in the
field magnet alone. By changing the direction of current
in one of these, only the motor will reverse. Use carbon
brushes, pressed end on by springs against the commuta-

tor. Make connecting bar of a non-conductor. The cut
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gives the connections necessary for a reversing motor.
You must let it come to rest before reversing, as other-
wise there is great danger of burning out the armature.

6777 F. H. W. writes: 1. I have con-
structed the motor of which drawings are given ir Scr-
ENTIFIC AMERICAN SUPPLEMENT, No. 641, I wish to
construct plunge battery to run same. Will you kindly
inform me what size cells to use, how many, and also
how to connect them ? A. The dimensions of the proper
battery are given in the article in SuPPLEMENT. No. 641.
For description of a plunge battery, we refer you to our
SuPPLEMENT, No. 792. 2. Will the same rules apply in
regard to winding for,110 volts ? What number of wire
on field, and also what number and amount on armature ?
A. See answer to query 5692. You need not use No. 32
on the armature —No. 29 would be fine enough. Always
use a rheostat in starting the motor.

678) D. & C. write: 1. We are build-
ing simple electro-motor described in SuPPLEMENT, No.
641, to run from a 110 volt incandescent circuit. Should
any change be made in winding of fields or armature ?
A. See query No. 5692. You.'may use No. 29 wire on
armature. 2. What power said motor develop on
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above circuit ? About how many revolutions will it make
per minute with full load ? A. This is uncertain—about
one twelfth horse power. Revolutions, about 2,000 per
minute. 8. By introducing into the above circuit a rheo-
stat, could not current be used for electroplating ? How
many volts and how many amperes does itrequire to run
about 50 gallons of plating solution? A. Yes; but at
enormous loss in economy. The. voltage and amperage
for plating depend on gize of work and on the metal be-
ing deposited. 4. What is the resistance of German sil-
ver wire, No. 26 A. W. G., per foot ? Would above size
carry 110 volts without heating # A. About542 ohms per
1,000 feet. The voltage required to meltit depends on
its length. 5. Do you know of any work on buffing and
polishing ? If so, where can it be obtained ? A. We
recommend and can supply Langbein’s ¢ Electro-Depo-
sition of Metals,”” which contains information on buffing
and polishing. Price $4.

5779) W. K. asks: 1. Is it necessary to
strip the nickel from old work in order to replate it,
and if 8o how can it be done ? A. Strippingis absolutely
essential. A bath of two volumes of sulphuric acid to
one of nitric acid in one volume of water may be used.
Use cold, and remove the article the instant the nickel is
gone. This may be in a second or two. Or an old nickel
bath may be used, making the article the anode. Re-
move quickly as the nickel disappears. 2. In the nickel
solution which I have, when I added ammonia, a yellow,
powder-like substance settled on the bottom of the tank.
Will you please let me know what caused that; or is, per-
haps, the solution out of order ? A. Possibly your bath
contained some impurities, such as iron. The bath should
be neutral, or a shade acid.

(5780) J. L. L. aske: Can you please
tell me how many Fuller cellsarerequired to run a motor,
and also what candle power lamp can be run by 5 Fuller
batteries ? A. Allow two watts utilizable energy for
each cell. Thus 5 cells should run a3or 4 candle power
lamp. For battery required for special motors, address
the dealers or agents for same.

(5781) C. K. asks: 1. Which of the fol-
lowing will produce the strongest current : A pile (No. 1)
constructed by placing upon a disk of copper a disk of
cloth, moistened with acid, and upon this a disk of zinc,
and upon this a disk of cloth moistened with acid, re-
peating this order indefinitely ; or a pile (No. 2) where
copper and zinc plates are placed together in pairs and
cloth, moistened with acid, is put between each pair of
plates. I would like to know particularly whether, in
this "pile, the zinc may be amalgamated on that side
which lies directly upon the copper without interference
to the current? A. The second method is the proper
one. You may amalgamate the zinc plates on both sides.
The zinc and copper plates may be soldered or sweated
together. 2. What kind of a fluid is best for the cloth
disks ? A. Dilute sulphuric acid, 1 acid to 10 of water,
may be used. The cloth disks should be a li.tle less in
diameter than the metal plates, and must have just
enough acid. If too much, it will squeeze out and run
down the outside of the pile.

(5782) J. R. 8. asks: 1. Have you plainly
described in any SUPPLEMENT the manufacturing of a
dynamo suitable to run three 16 candle power electric
lights # A dynamo that I could make fiom the instruc-
tions given, and if so, at what cost could it be made ? A
water motor, developing three horse power under a pres-
sure of 70 pounds, after the pattern of a revolving lawn
sprinkler. I would like to build a dynamo to be run by
this motor to light three 16 candle power electric lights.
What would the same cost, and what difference in cost
between one capable to run three and one to run six of
these lights? A. In our SuPPLEMENT, No. 844, a five
light dynamo is described. For threelights it should be
92-100 of the size. The cost you can easily calculate
from the very full description given. 2. What is the
probable amount of water used per hour by this motor ?
A. This class of motor will require 18,000 gallons per
hour for three horse power, at the pressure named. 8.
How does a 16 candle power electric light compare with
an ordinary Kkerosene light, with single wick 1% inches
wide ? A. The oil lamp in good condition should give
25 per cent more light.

(5783) L. D. W. asks how far a trans-
mitter will work having a permanent magnet 6 inches
long by % inch in diameter, encircled at one end by a bob-
bin of wire having 75 ohms resistance, and using a regu-
lar iron diaphragm. A. It depends on the resistance and
other electric qualities of the circuit. It should operate
on a metallic circuit ten miles or more in length.

b5784) J. C. 8. asks: 1. How could I
make an electric motor capable of running a sewing ma-
chine # A. For electric motors of simple construction
gee our SUPPLEMENT, Nos. 641, 759, 761, 767. 2. How
many Leclanche or Grove cells would be necessary to fur-
nish sufficient current ? A. Leclanche cells are not suited
for the work. Grove cells emit gas. Use a plunge battery,
guch as described in our SUPPLEMENT, No. 792.

(5785) W. H. McC. writes: 1. Would
No. 28 thread be fine enough for winding the No. 36 wire
on the induction coil in * Experimental Science”? A.
No. 36 wire is 1d55 inch in diameter; so your thread
would be very coarse for the purpose. 2.1 am also
building the SCIENTIFIC AMERICAN dynamo, and have
fifty-two feet No. 18 double cotton-covered wire (to usec
on field) instead of the single-covered. Will it not do as
well ? 'Will T haye to put on more than the twelve layers
to make up for the extra insulation ? If so, how many
more layers? A. Use the same weight of wire as given,
or alittle more. It is all a question of close winding. 3.
Cannot the armature be wound the same as the eight-
light machine and give good results ? A. We advise you
not to depart from the instructions.

(5786) J. J. R. asks: 1. How do opticians
produce the beautiful different colors on their brass
works of microscopes and other instruments, especially
the shiming gold color ? A. Forlacquering and coloring
metals, we refer you to the ‘“‘Scientific American Cyclope_
dia of Receipts, Notes and Queries,” which contains many
receipts for the same and directions for applying. Price
$5. 2. Isthebrass heated when lacquered, and if so, to
what heat ? A. Yes. The heat is about that of boiling
water, and the piece must be absolutely clean. A finger
touch before lacquering will injure it. 3. Ts it possible
to make cables containing &) to 100 insulated copper
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satisfactory insulation for every wire ? A. Yes. Tele-
phone cables about 1% inches outside diameter are ex-
amples. The size of the cable depends on the size of the
wires and on the thickness of their insulation.

(5787) V. H. T. asks: 1. How far away
could you get effects from an alternating current actuated
by about 1,000 volts potential ? A. Several miles, if the
conditions are good. In this way it is possible to tele-
graph without wires. Preece,in England, has done some
interesting work in this line. See SUPPLEMENT, 926 ;
for other valuable papers on the subject see Nos, 790,
861, and 925, also SCIENTIFIC AMERICAN, No. 8, vol. 66.
Voltage has no direct connection with it. The amperage
is the operative factor, and this depends on voltage and
resistance. 2. What proportion of such current would
you get by induction in a circuit 50 feet away ? A. A
very small portion. Youmight approximate it by divid-
ing the length of acircle of 50 feet radius by the diameter
of the receiving device.

(5788) J. F. D. asks: How much will a
steel tape of 500 feet leugth expand or contract from the
change of 1° temperature (Fabrenheit scale at 60°), and
how much from the change of 1°temperature (Fahren-
heit at 170°) ? A. For 1° Fah. at either temperature allow
an expansion of ;,5%0p Of its length. This will not be
accurate, as different samples vary widely. For 500 feet
this gives ;$5 inch.

(5789) T. H. P. asks: 1. Would a gravity
battery be thebeststylefor a current to be used to ener-
gize an electro-magnet for periods of one second, each
at intervals of one second, this interrupted action
to be continuous? A. The battery would be excel-
Jent. as regards its constancy; not so much so as re-
gards strength of current. 2. Can you refer me to
some work, article or articles on clocks actuated by
electricity (not merely regulated)? A. For information
on electric clocks we refer you to ‘‘ Domestic Electricity
for Amateurs,” price $2.50 mailed. 3. What is the origin
and date of origin of the so-called Hero’s fountain ?
Has any striking example of it been exhibited in modern
times ? A. It is attributed to Hero of Alexandria, a
philosopher who lived in the third centuryB.C. No very
striking example can be cited. See SUPPLEMENT, No.
404.

(5790) W. V. G. asks (1) the address of
a storage battery manufactory. Can- storage battery be
recharged from an Edison-Lalande battery, four cells,
both batteries being 300 ampere hours, the storage being
25 volts ? If so, how long will it take? A. Allowing
0°667 volt for a single cell of Edison-Lalande battery, it

25
would require0 pom X114 or about 5 such cells. You do
14

not correctly specify the Lalande cell. The five would
give a charging of about 4 amperes requiring about 80
hours to charge one storage cell. 2. What is the best
battery to run a phonograph ? A. The Edison-Lalande
battery type S or the special storage battery supplied for
it. 3. What book could you recommend on the subject
of storage batteries and small motors ? A. ‘ Electric
Light Installations and the Management of Accumula-
tors,” by Solomon, price $2; Bottone’s ‘ Electro Mo-
tors,” 75 "cents. 4. How many common Crowfoot 6X8
batteries would it requiretorecharge a 300 ampere storage
25 volts ? A. Aprohibitive number. At least three in
series and almost any number in parallel; three hundred
would not be too many altogether.

(5791) S. H. says: Will you kindly give
\Qe a formula for sticky fly paper? A. Cobalt fly paper.

—Nomacka gives the following :
uassia chips........ooovvuee Ceeieeeen

150 parts
CHoride of cobalt....... . ceeeees 100
Tartar emetic.........oo vvur cevenennn P
Tincture of long pepper (1 to 4 of
proof spirit)........... ereeieaeaees “
Water ‘e

2. Powdered black pepper is m1xed with sirup to a
thick paste, which is spread by means of a broad brush
upon coarse blotting paper. Common brown sirup will
answer, but sirup made from sugar is preferable, as
it dries quicker. For use a piece of this paper is laid
upon a plate and dampened with water. The paper may
algo be made directly at the mill by adding sugar to the
pulp and afterward 14 to % of powdered black pepper
and rapidly working it into a porous absorbent paper.

(5792) C. E. B. says: I have a 4%
bore and 9 inch stroke engine. My neighbor has two 814
bore x4 stroke, working on quarter centers. He wants to
trade with me. Will I get more power out of his two
than my one ? Please give me the exact horse power of
both rigs with 60 pounds pressure steam, and the rule for
calculating the horse power of any engine ? A. Assuming
that both engines cut off at 14 stroke and make 100 revo-
lutions per minute, the 414X9 inch engine will indicate
8% horse power and the two engines 846X 4 will indicate
1ru horse power, and in proportion for other pressures
and speeds. The rule is to multiply the area of the piston
by the mean engine pressure due to cut-off, and this pro-
duct by the travel of the piston in feet per minute. Di-
vide the last product by 33,000 for the horse power.

(5793) G. E. asks: 1. What would be
the expense to have an electric light (incandescent) con-
nection running in my rooms, incandescent lamps (116
volts) being used about three buildings away? Could not
wires be laid from there to my rooms, and what would
be the expense to have thisdone ? A. The expense de-
pends on the number of lamps you requireand on the
drop in potential allowable. Consult the electrician of
the concern supplying the light. 2. Is there any chemi-
cal fluid (not injurious) which when blown upon by bel-
lows or mouth ignites the gas which is formed by the air
blowing over the chemical and passing off? A. No.
The “ fire eaters *’ of the museums use gasoline for their
performances. They dip a lump of cotton or lamp wick
in it, place it in their mouths secretly, and, on blowing,
enough gasoline vapor is carried with the breath to ignite.
Great care is required in these experiments.

(5794) W. W. P. writes: I have an
Edison-Lalande battery; please give the voltage, and cur-
rent of same. A. The voltage varies. The mean work-

ing E. M. F. is given as 0667 volt. The amperage for
type B & X is 1 ampere; for type J,2 amperes; for
type Q, 3 amperes; for type R, 4 amperes; for type 8, 6

wires ? How heavy would the cable have to be to secure |

amperes; for type W, 7 amperes. These are con-
tinuous currents; the maximum is from g to nearly
5 times as great.. 2. Can I use the solution of the above
battery for any purpose (experimental) after the battery
has been exhausted ? A. No. 3. Isthere any book pub-
lished that gives the instructions for the amount of iron
and wire, etc., for a certain number of watts or output
of dynamos and motors ? A. See Sloane’s ‘‘ Arithmetic
of Electricity,” $1 by mail, for dynamo calculations.

(5795) C. S. writes: An engineer claims
that if the steam pipe from the boiler to engine is higher
at a point near the engine than it is at the boiler, any
water thatmay be carried with the steam will drain back
to the boiler. I claim it will not. Who isright? A.
You areright. The velocity of the steam inthepipe will
carry any water of condensation or priming directly to
the cylinder. Even a vertical pipe will not always re-
turn water to the boiler.

TO INVENTORS.

An experience of forty-tour 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 homeor
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 of the
United States were Granted

January 30, 1894,

AND EACH BEARING THAT DATE.

[Seenote atend of list about copies of these patents.]

Acid, process of and agperatus for making car-
bonic, Van Berkel & Fliess .

Air attem perating apparatus,J. F. Dornfeld

Air compressor, hydraulic, J. 'H. Cham

arm. See Electric alarm.

uminum sulfid, making, C. T. J. Vautin 513,660

Ammunition pacl{age F. M. Garland. 513,567
‘Anchor, vessel, R. Zertuche....... 13,355
Annunciator, M. Garl 513,775
Annunciator, J. H. McEvoy. 3

Annunciator, F. W. Ross
Armor plaéles, apparatus for use in chxllmg, ’1‘ J

.. 513,843
513793

513,756
.. 513512
. 513,553

Tee(& .....................
Bail, basket,

Baling press, G. C. & b
Ball. See Billiard ball

. 513,560
13,698

Band cutter and feeder. E. Hesse 13,682

Banjo, F. E. Co 13,761

Barref kunckdown J Z Ta 1 13,840

Barrel setting-up dev1ce, P]eukharp & Liggett.... 513,651

Battery. See Storage battery.

Bearing, shaft, J. F. 513,953
edstead, W. I i’ Hosking . 513684
edstead frai . 513,685
eefsteak hacker . 518,666
ell, alarm, J . 513,627
Bell, bicycle, E . Barton ..... . 513,606
Bell, etc., door, L. L side.. . 513,499
Bell, electric, J. H.McEvo 513,593

Blcycle, C. H. Metz.. 513,589

Bicycle stand attachm 13,870

Billiard ball, G. H. Burt..... 13,876
3l ank feedlug device, Gray & M: 13,776
Joiler furnace, steam, W. Beesley.. 13,753
oiler tube plate, steam, J. Phllll s . 513,620
oiler water gauge, steam, I. M. 513,649

oilers, water heating and feedlng apparatus for
steam, W, S. RIChardson. .................. PR )
Book cover, detachable, J. S. McDonald, Jr..
Book stack for libraries, B. R. Green (r)’...."......
Boot or shoe upper packmg machine, F. L.
Conant
Bottle stopper, C. H. Davis.
Bottle stopper, mucllage, J.
Bottle washer, J. P. Gruni
Bottle washer, Huether &
Box. See Feed box.
Tool box.

Fro8s

Paper box. 8h

Box shaping machine. G. Patureau........... ..... 513,528
Brake. See Car brake. Lnrrla,ge brake. Differ-

ential brake. Train brake.
Brake beam, C. B. ... 513.942
Brake shoe, C. T, Schoen . 513,656
Brake shoes, making, C, T Schoen ,650
Brick drying t.unnel, 'J. Starke ey.. , 738
Brick kiln, W. H. Noye................ ,719
Brooms, manufacture of, A. Stephen . 513,837
Brush, bathing or flesh, F. Neidl........ 718
Bubblé blowing devnce, G. Brousseau ,479
Buckle, C. R. Harris, 780
Burner. See Gas burner. Vnpor buruer.
Button fast,euer, R. M. Bell .. 513,866
Can. SeeOil ca
Car brake, H. E. Collett. 13,670
Car brake, W. Curtiss... ,672
Car coupling, O. C. Billman. ,868
Car coupling, W. E. Burriss. 875
Car coupling. J. Gates .... Xivid
Car coupling, J. W. Smart ,657
Car coupling, D. Wholey.. 13,961
Car, rail way, E. G. Allen.... 13,471
Car replacer, F. W. Reane 13,531

y

Car starter and propeller, electric, Schmitz &

Mendenhall
Car wheel, L. Roll.........
Car wheel, N. Wasbburn
Car wheel fender, G.
Car wheel fender or guard, G. Bla
Card holder, McArdle & Furay

Carriage brake, G. W. Holmes 513,57
Case. See Shipping case
Cash carrier apparatus, H. M. Weuver . 513,547
Cattle guard, L. Lefieve.. . 513,946
Ceiling, fireproof. W. A. Burr. . 513,87
Ceiling, metallic, L. J. Cherest. . 515879
Chains, buckles, straps, etc., means for discon-
necting, L. Becker... ..........c.ooeiuveiiinnn.. 513,607
Chair. See Surgical chair.

Chajr fan attachment, rocking, C. F. Bettmann,
Chimuney, J. Cheout
Chimneys for shipment,
Chloroform mixer, T. G. ewxs. ..
Chuck, jewel. J. L. Hutchinson.
Cigar ¢éutter and advertising device, co
Hanscom
Cigar tip cutter, F. er:
Circuit, closer, automatic, H. Lewers
Cireuit controller, regulator, B. B. Ward..
Clamp. See Hltchmg clam.’ Saw clamp.
Clevis, A. M. War
Clip for papers, etc G. P. F‘armer
Cloth cuttine maehme. A.K. T
Cloth, method of and ma.chme for finishing, W.
HebAON.......ceveernaersnn, . .
Clothes pin machine, C. W. Hall..
Cock float, ball, W. H. Bate. ........
Cock for air brakes and signals, s

eath..
Collar and
Eggeman
Coloring apparatus,
Commutator, G. A. Rollins.

513474
. 513,505
513.770

Compo board, H. W. Mowry 513,710
Condenser, T. M nen........ 13,9
Conductor, mm-in uctive, H. F. Chick.. 313,482
conveyer, R. L. Hassell............... 13,

8onvever McMahan&S{)utharﬁl Wi Ty
op ng apparams. autographic, ite e
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Corn cutter and shocker, D O. Fosgate............ 513
Corn husker, H. H, Per!
Corn shocking device. A N Ruy
Corn shucker, ¥. A. Merritt
Cotton gin condenser, G. L. Rollins
Coupli See Car coupling. Rope coupling.
haft cou pling.
Cover for jars, etc., G. B. Ritter....................
Crane for mampulating 'oomzs, Smith & Bryant..
Culinary utensils, making, R. C.Cole
Cultivator, cotton, H. Nehrmeyer
Curling iron heater, G. E. Proctor.

Cutter. See Band cutter. Cigar
tip cutter. Corn cutter.
Da;lg)er regulator. automatlc. H. F. Maxim
light, A. McDougall..........

Dlﬂ'erentml brake, A. alkenau
Digger. See Potato di ﬁg
Ditching machine, G- Pllcher
Door spring and check J. Robinso
Drilling machine, J. Jopliu
Drilling machine cutting blt, J. T

Suyder
Drinking fountain for

oultry, G. W. Dod

Drlvew eel, electrically propelled, C. G Ander-

Dryimz barley, malt ete., a.ppa.ratus for, J. White 513 li)i
Drying machine, J. 'B. Dobson 513,59
Dynamo brush, W.H. F‘leming
Dumping npparatus, ‘W. H. Barr
Electric alarm, D. 8. Schuremnn..
Electric furnace, E. Thomson .
Electric motors for operating machinery, utlhz-
ing, Hoffmann & Richter,
Electrlc wire cleat or holder, A. W Fuller
Electric wire connector, E. H. M
Electrlc wire holdlng device. detachable,

elly
Electrical dlstrrbutlou, gystem of, C. H. 'l‘almage 513,839
Electrolytic cell, C. T. J. Vautin.................... X
Electro-mechamee] device for bells, ete., W. 0
MeiBBner. .. ..ottt e

Flevator safety device, W. P. Kidder (r) . 11,402
Embroidering machine, Barnum & McDermott... 513,861
Engine. See Gas engine. Steam engine.
Engine, C. L. Lineoln........ccoeeueiviernnnnnns . 513,947
Engine controlling mechanism, B. F. Teal. . 513,601
Envelope fastener, P. E. Gonon...... . 513,568
Envelope machine, Ermold & Hollis.. . 513.491
Excelsior cutting machine, L. J. Wohniich.. . 513,853
ractor. Spout extractor.
Eye guard, ventilated, H. M. Tileston. . .. 513,603
Fan, rocking chair. Méthke & Sch walbe. . . 513,809
Faucet and nozzle combmed .L.& H. L. Berg- 15475
eed baz. E D. Bean.. . 513.865
feed box, N. Cobb........... . 513,557
eeder, poultry, J. G. Whitt . 513147
Feeding and housing device, 8to 13,806
ence machine, slat and wire, A. J. Haley 13,506
fence making machine, J. Combs 13,886
euce post moulding machine, W 13,751
fence wire tlghteuer 1. M. Ulsh.. . 513,844
fender. See Car wheel fender. P
Safet, fender.

Rilter, oil can, I. L. Davenport.....
Filter, water, T. T. Luscombe. .
Filter, water or fluid, S. B. Allison.
il tering apparatus, J. Feraud. .
Fire alarm tele, rnph system, M. J. O’Suiiivan.
Firearm, breech-loading, w Mason
Fire escape, A. W. Carlson....................

Fire extmzuishers, sprlnkler head for automatic,

Fire extinﬁui shers. valve for automatic,
lreplace eater, J Treiber.
F'ish trap or net, W Cole..
Fountain. See rmkmg fount
Furnace. See Boiler furnace. Electric furnace.
Mehal.lurmcal furnace. Ore roastmg furnnce
Furnace, H. W. Hemingway.. .
Furnace, D. Jones. ...
Furnace, A. Kloune..

36&')

Gauge. See_Boiler water %vuge Gas pressure

gauge. Hoof gauge. ater gauge. Wire

auge.

Garbage receptacle, B. F. Wise................cc...e. 13,628
Gas as fuel for cal emlngvhmeston& ap par&tus for

utilizing gmduce neman. .. 513,945
Gas burner, emp 513,790
Gas, charging and combining wort, liqu

with carbonic acid, Adam & Rehfuss 513,858
Gas engine, H. T. Dawson ..... 513,486
Gas holder, A. Klonne. . 513,514
Gas mnkmg apparatus, J. E. Weaver. 513,959
Gas pressure gauge, C. W. Hinman 513,786
Gate. See Swinging gate.
Gate. W. F. Gatewood..........ccvvvvveinnnennnes ... 51,914

xenerator. See Steam generator.

Glass polishing machine, M. A. Oppermann.......
Glass tube cutter, hand, R. W. Fenwick.....
Gloves, shoes, etc fastener for, W. Q. Potts
Golf stick, G A Ruemmler. .
Grain bagge Andersou
Grain bin er, P. Coler..
Grain meter, G. ' Anderson..
Granular material from receptacl pparatus
for removing measured qus.nmues of, P.

Jocl
Grs.t,ebur, C. H. Gad .
Grinding spherical or other curved surfaces, ma-
chine for, R. Conrader.............cocooooiviiinne 51

ader
Guard. See Came guard.
Gun, bolt, J. P. Lee
Gun’'mounting, J. B. G. A,

. Canet ..
Gun or catapulit, spring, W. B. Morris
Guus, autcmatlc shell ejector for breakdown‘ M.

Hair structure, ly
ammer, mechamcal H L

513,516
Hammer, power, F.J. FOx.. 513,637
andles, twister head for tool, N Chase.. 513,481
Harness attachment, C. E. Barker. ... 513,750
Harvester, corn, J. Dable.. 513,673
Hasp, J. L. Buckingham.. .. 513,668
Hasp sliding staple, J. L. Buckingham.. 513k67
Hat cmwns and brim s, machine for pouncmn, G.

Hay rack E. White..
Hay rakeq J.G. Archer ..
Heat ﬁeneratmg and distributing apparatus, J.

Hea%]tert See Curling iron heater.
ater.

Heel, H. Rogers..........
Hitching clamp. L. Dunn
Hooffgauge, Z. L. Hayde!

Hoop skirt, J
Hop trier, B C
Horse check, nutomatrc, W. C. H. Amende..
Horse ice creeper, W.Jones.................
' Horseshoe, elastic tread, J. H. Bowerman
Horseshoe, pneumatic tread, H.J . Welch
Hose, manufacture of, N. Lom ard......
Hosiery fulling machlne, . A. T'anzer
Hydraulic lift, H. Lubowski..........
ce cream lreezer T. J. Harton..
Inhaler, J. J. Hartnett. ..
Inhaling apparatus va.por, E
njector, steam, J. Desmond.....
Insulated rail chair, L McCarthy
ron. See Sad iron.

ron, manufacturing oxide of H. W.Hemingway 5136‘79
roning machine, A. R. Selden 13,687
Jack. See Lifting jack.

Fireplace

Joint. See leway rail joint Toggle arm joint.
Journal bearing, J . J WOoOd....covviiniiiiiiinnnnns 13,696
iln. See Brick k
Knitting machine, circular, H. E. Harbaugh ...... 513,707
Labeling machine, F. Hasbrouck 13,784
Ladder attachment. E. F. Guste..... 513,920
Ladder. folding step, H. V. Crozier.... 513,485
Lamp, electric arc, Gutierrez & Thomp! 513,921
Lamp, electric are, F. A. Perret.............. , 120
Lamp socket, incandescent, McFarlane & E 513,951
Lamp wick raiser, H. W. Hayden 13,638
Lathe cntter head, twist, W. Mllle 513,810
Lathe, turret, F . H . Richards 13,653
Laths, machine for making metal, A. O, Wright.. 513,604

Laundry articles,

receptacle for holdmg,
Herdman

A

Lawn sprinkler, W. Rundquist .. 513957

Leather stretching machiue. P. . . 513,943

Lifter. See Transom lifter.

Lifting jack, Fleming & REBSlET...ueuneeneennennnns 513,774

Light. SeeDead light.

Liquids, etc apparatus for combining, Adam &
ReDfUSS. . vvveeinieeiiniiiiiiiiiiiins eeceieees 513,857

Lock. See Permutauou lock.

Locomotive exhaust nozzle, E. W Harris. 513,923

Locomotive gearing, electric, G. W. Swartz.. 513,599

Locomotives, power transmlttmg mechamsm f
electric, M. AL

Loom let-off mecha.msm. J.C. Bill

Loom sbuttles, operating electric, L. W. Lom-

bard

Loom weft fork, W. Hinchlifte
Lubricator, T. K. Hill........
Marking device, E. W. Dodge. .
Mat cutting maehlue, F. Wheeler 513,861
Match holder and cigar cutter, W. ‘A, Alexander.. 513,472
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Measurer, automatic grain, G. Anderson........... 513,697
Metal working machine, T. R. Morgan. Jr. . 513,812
Metal working tool, W. H. Owen.......... . 51
Metallurgical furnace, James & Griﬂiths ..........
Meter. See Grain meter,
Milking machines, vacuum controlling apparatus
for, A. Shiels.
Milking machines,
or, A. Shiels. .
Milling machine, F. Holz
Mine trap door, Herth & Bonenberger
Minnow pail, Thoma & Kies

Moistener, stamp or envelope, J. Durst.

Switch setting and 1ovKin, devlce, ‘W. Wendelin.. 513,548
Table. See Tobacco booking table,
Tack oentermg guide for tack driving machines,

arker. .
Telephone, ‘H.S. Pag
Telephone circuits, s

& p
T'eleph one 8 witch, automatic. A. C. Wheat
Telephonic transmitter, K. H. Richards. .
Telephone transmitter, F. H. Richards

. . ¥ Telephone trunk lines, signaling system for, C. E

Mould, self feed and skim gate, C. A. Hanson .... 513,968 Scribner . 513,537
Motor. See Pendulum.motor. Tensi0n rod ’l‘ A. Lee. 513,794
Motor, J. C. Lueneburg 513,841
Motor, C. W. Pearce...... P 513,529 | Theatrical appliance, electrical, H. E. Waite. 513,
Mower, lawn, W. Bayley 13,752 | Thrashing machine, D. B. Tanger........... 3,
Mowers, etc., knife or cutter for, 1 Ticket and tlme-table holder, D. Atherton.
Music leaf turner, C. S. Clizbe 13,963 | Ticket, railway, F. M. Shatt
Necktie, J. Lister.. 3,798 | Tire, elastie, V Kemendy
Night soil, ete., de Tire, pneumatic, W. R. Barreti

bee & ROSSEr......ccceuunee . 513,877 | Tire, pneumatic, L. Holt.......
Nut lock, H. Cole. 513,884 Tire, pneumatic, J. G. Moom, fy 513,
Nut lock, M. C. & W. J. Slusser. 513,540 | Tires, puncture-proof band or pneumatic, S. Iee 513583
0il can, E. R. Deverall.......... . 513.635 | Tobacco booking table, H. Zwicker........... .. . 513,605
0Oil pnrlﬂer. waste, M. D. Hogan.. . 513,787 | Tobacco, manufacture of plug, W. w. Wood
Ore concentrator, C. E. Seymour. . 513,832 | Toboggan, roller, C. N. Grant........
Ore concentrator, G. W. Waitt.. . 513.849 | Toggle arm joint, W. W. Wallace........
Ore roasting furnace, W. P..Blak 13,755 | Tongs and shovel, combined, J N Crouch
Ores, treating black band, E. A. Uehling .e.. 513,744 | Tongue 8 ‘W)ort wagon, S. 0. Eells.
Oven, A. D. OPAWAY. .....oovurreiiniasinneeesecnnnss 13,821 | Tool box, W. ? ............
Ozone, process of and apparatus for making, C. Tool, combination, C C. Trout..

Paulsen 513825 | Tooth, artificial, Neiman & Beecher 513
Packaging machine, J. 8. Vortek © 513,69 | Toy microscope, F. W. Gar 513,912
Paddlewheel, steamboat, P. B. Spe 13, Toy or doll house, E. M. Smith 513,
Pantograph for engraving and [} Toy velocipede. J McFarlane. . .. 513,815

watch cases, A. Zwahlen.. 13, Train brake, automatic, F. B, Broc] 13,/
Paper bag making machine, 513,519 | Train operated devic , 'Frlsehen & Pt
Paper box, D. 8. Clark....... 513,760 | Transomlifter, G. M.

Tk.

Paper folding machines, packing box’ for. T. C.

T3 S 7 .
Pea shellmg machine, D. A. Gaither.
Peanut roaster, E. Ta una
Pencil holder, A. N. Han:
Pendulum motor, compensated J M. Cayce
Permutation lock, L. J. Cooper....... ......
Photographic printing frame, C. E. Lewis.
Piano, L. & J.F. Matt........ ...........e. .
Pianoforte sounding board, A. Boden.. .
Piano frame, upright, J. W. REEA...curnrnrensnrens 513,970
Pin. See Safety pin.
Pipe. See Stove or furnace pi ge
Pipe or rod wrench, King and eardsley
Plamng machine, G. Bird
Pla?{tell; x%nd fertilizer distribute:

e

ly
Planter, cane, E. Olivera y Martinez..
Planter drili attachment, A. L.

Plow fender J. F. Greiner...........

Plowshare sha.rpenlng machine. S. 8.

Pneumatictool, C. B. King....................

Potato cutting machine, C V Jones.

Potato digger, G. D. N. Edi

Powder. See Smokeless powder

Power. See Wave and current power.

Press. See Baling press. Printing press. Stamp-
ing press.

Printing press, P. Brady

Printing press delivery apparatus, 8. G. G

Printing presses, device for operating recipro-

& D.'L. Ba.l.lgh

cating beds of, E. A. Blake................ ..... 513,554
Printing solid ground colors on wall paper and

making same, roller for, J. Paravicini.......... 513,822
Protractor, J. B. LT 513.
Pulp digesters, blow-otr pipe for, Curtis & Jones. . 513, 892
Pump, H. Field, . 513,966
Pump, air, E. Savill. 513,535
Pump, rotary, S. N. Eisler........ 513.901
Punching machine, P. L. Johnson .. 13,933
Purifier and dust collector, N W Ho! 513,788
Push button for floors, bell, N. J. 513,705
Pyroxylin labels, making, R. R.1 513,191
Rack. See Hay rack.
Rails to metal sleepers, appliance for securing

flanged, 17 1T, 13.
Railway brush, street P A.& A.R. Coonradt 513,888

Railway rail chair and cross tie combined, A.
D €034 1 5 1+
Railway 1'8,11 joint, A. J.Moxham..

Railway rail joint. J. N. Wilson 3,
Railway rails, electric connection for, A. Green.. 513 7T
Railway, sectional electric, G. W. Demmic-k . 13,804
Railway signal, J. R. Jones .
Railway switch, J. R, Jones..
Railway switch, A. Kneip..
Railway switeh, automatic. D,

Railway switell, automatic, McDonough &

iams

Rallway swil by screw scti n, app:
working, C. Moderegger. .

Railway tie.J. C. Lee........

Raisin seeder, S. B. Bliss............
ke. See Hay rake.

Recording device, autographic, Copeland &

Stoelting.........cooiviviiiiiiiiiiiiieeeennns 518.5.%
Refrigerator, T. B. Ashford 51
Registering device, electrical, F. Von Hefner-

AMENECK. ... viiiniieiniiiniiiiiieitaecinaeens 612
Regulator. See Damper regulator.

Rheostat, automatic, C. J. Sturgeon 513,626
Rivet setting machine, H. H. Cummings... i 13,634

Road crusts, machine for breaki
Henderson
Roaster. See Peanut roaste
Roof or floor, fireproof,
Rope coupling, enk—Wolir
Sad iron, B. Rein.... ......
Sad iron, M, Tverdal. .
Safety fender or trap, G, Blakistone.
Safety pin, M. FriSen....c..vveeereeiiissrerrrsoneres
Sandnne and finishing machiuery. Clark & She-
DEBLA ..coviivienyrracnnses
,alnnce, J. B, Parrish..
W . Cline..
fastener. F. W. Mann..
Saw clamp, F. W. Seaver..
Scrapere E})loyed on tubes

. Lee...
& Stroh

Trap. See Fish trap. Steam trap.
Trap, Goff & Judkins
Treadle, D. Peglaw...........
Trolley pole stand, G. Valley
Trolleﬁ wire finder, E. Gale..
Trough, See Watéring trough.
Truek, G. F. Armltrong
Truck, car, J. W. Cooper.
%‘ruck. car, J. B. Smithman.

... 913,595
..513,846, 513,847
ceeeeasa. 513,566

ee... 513,748

. 513,889
. 513,835
. 513,681

. 513,585
. 518,919
513.827
, Rhoades . 513,
Typewrmng machine, . rien 513,476
Typewriting machines, impression bammer for. 13.343
Underwaist, S. T. COnverse, . ........ . 518,633
Upper-folding machine. C E Williams 13,852
Vacuum breaker, T. M. Eynon. )

Valve, balanced slide, A. Kell
Velves for ﬂllld
rating, J.
Vapor burner, 8. E Folk
Irl)orizer H. Wilkinson..
icie oscillating device,

Vehicle. power drlven, 513,713
Vehicle seat, C . Kellogg. . 13,
Vehicle top, E. D. Stevenson 513,739
Vehicle top, folding. . K 513,5
Velocipede, W. L. Decker . 513,675
Velocipede gear case or cove 513,864
Vending machine, E. D, 13,845
Vessel, A. McDougal l... 513,524
Vessel. R. Zertuche 13,8
Voting-booth, C. 3yt

B. & H.H. ..
Wagon, dumping, B. W: Glark.........
Washer. See Bottle washer.
Watchease pendant, E.C. Fitch

Water gauge; T. Elcoate.... ...... 513,902
‘Water gauge, safety, G. B. Essex. 513,492
Watering trough, J. €. Kordick . 513,613
Water purifying apparatus, P. Bail. 13,47

T. 8co

1
Wave and current power, Husted & Doolittle
Weigher; grain, H.'A. Stock

Water purifying appa.rntus,

y

Whe(;,ll. lSee Car wheel. Drive ‘wheel. Paddle
Wheel, T. Hn.rtley .. 513,782
Whee), A. NelSOn.....c.onronrs . 513,525

Wheel, spring spoke Q. anle
Whip socket, H, A. Smi v

DESIGNS.

Back bar, W. H. Peeps .........
Badge, J. H. Leyson. .........
Cigar cutter case, J . T.. Sweet.
Clock case, W. C. B
Game board, C. B.
Mirror frame, P. Wiederer
Photograph mount, W.
Rug or carpet, . Rose
Spoon. souvenir, ‘A. Kaise!
Tpoons, ete., handle i’or. A 'F. Jackson.
et, flying, H. F. Parker..
Ventilator, S.J. Brown..
Ventilator, J. Mulllgan. .

.
23,

028
021
023
026
23,025

3888

38

33 3
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TRADE MARKS.

Ale, aerated and non-alcoholic, Barclay & Com-
Serceth, &, V. Croa .Bak‘l?é“;ié'véa?éf,'Niéh'diéé‘ﬁﬁéé'oaiﬁbiiﬁ’i """"" e
CTew, teuiirx])er, A. &TD ‘Bevem%gs carbonated, L. Kalling..... . 24,136

e vovﬂer] e;lney Bread, Vienna Bakery Compa; pany..
ea e Ve! 106808 Candies and gum antiseptic chewing, Antisepti-
eat an ao res L. Russell,,..... ... 100 , v
demaphore operating device, J.H Frischen, G ed m;eats. fruits, and vegetabl D.
519,406, 513,662 | (19 ATGROT. coootizivsanuns - aeioiiesss

Separating granular mixtures, method of and
means for, M. McDonald

Separating machine, N. W Hol

Sewing machine, H. F. Nas:

Sewflfefll machine buttonhole attachment, F. C.

Sewing machine, Straw braid, I. H. Gonyo
Shade fixture, window, A. B. Dunkle
8hade roller, é Hartshorn
Shaft coupling, S. Crolley.
Shears, G, H. Stockmann.
Shingle bunch and binder, W. J. Munro ¢ al.
Shipping box, R. Niven..............
8hip; pping case, Leaver & Vance.
Ship’s hat ch, A. McDou
Shot holding and measuring cabinet, H. T. Lus-
Bifter flour, C. P. Eichler..
Signal. See Railway signal
Slicer, vegetable, Sibbrel & Longabach. .
Smokeless powde Starke

ép hook, Reed & Carothers. .
Sold er for use with aluminum a;
Soldering apparatus, pp
8Space bar for line casting mncmnes, C. Skatull.
8pindle retaining device, G. A. D!
Spout extractor, sap, M. R. M

Spring. See Door spring.
Spring winding mechanism, F. A. Richter....... .
Sprinkler. See Lawn sprinkler.
quare forpicture frame mats, L. H. Barberie....
tamp affixing device, ostage. G. E. Conrad
itamping press, T. A. Dicks.. ceee
Steam engine, J. Evered....
team engine, F. G. Hobart
team engine, S. Scognamlllo .
team engine, mﬂltl%l cyllnder.
al]

w

wand .
tone working machine, S Hernon
topper. See Bottle stopper.
torage battery, G. B. Frale,
tove and burner, oil, E. G.
tove attachment, cook, A. C.
tove or ace pipe, R. H Martin
toves, vaporizer for gasoline. C. H. Childs
traw stacker, F. P. Richards..
Surgical chair, H. G. Leisenrmg
Juspenders, J. A. Miller ......
wing support, E. D. Shn.ver
winging gate, B. 0. McCoy..
witch. Railwa switeh,

af opergti

Ca.nned salmon, H. Eggers & Company.
Compounds for cleaning wood an

Cotton fabrics. Bernheimer & Walter
Cotton, knitting, Dexter Yarn Com

Fertilize r, Charleston, S. C., Mlning sn Mnnuﬂm—
turing COmMPANY. ....cccoet vevieveeieceseennones 24,154
Fertilizer, Mayer & Watts............ ,165
1our wh mt uffalo Milling Company 24,130
Flour, wheat Empire Mill Company....... . 24,129
Hooks and eyes, American Supply Company....... 24,118
Hose, belting, and packing, Bowers Rubber 00112%- 24‘1%
............................. . s
Laces nnd braid shoe, H. Fawcett 24,120
Medicinal plasters W.H. Gannett
Medicine to purify the blood, W. A.
Mineral water. artiﬂcial White Rock M ne:

Spring compa y.
Plpz thrl'eadmg ad cu

Remedy for certain affections of the skin, Daggett

& Ramsdell.......ccooiiiiiiiiiiiiieniiiinniaiiannns

Remedy for certain named diseases, internal,

Germozone COMPANY.......ccoue-uriieerseasanies

Reui[edyk fior diseases of the respiratory organs, A.
ac

Remedy foBr neutralizing the effects of intoxiwnts,
. on
Saive, R. B. M

untel
Soap for the laundry, bath, and toilet, white,
rey & Bentley Compa,
Soa&)laundry, bath, and

any ..

Soap, torlet and laundr;
Suspenders and braces, men’s. Wire B
pender Compan;

Tooth paste or dentifrice, W.J. Hurd..

‘Watches, Cross & Beguelin..............ccccv.ovveueee

Wheat. cooked granul ted, Our Home Granula
Compan, .

Whisky, C. TLBA18T, 4138

Whisky, wmes l‘iﬁuors brandies, and chnmpagne N
Clover Le: ine Company.

Ross & Company

A printed copy of the s ciﬂca.tion and drawmg 0%

any patent in_the foregoing list, or any patent
igssued since 1863, will g ls’hed flynm this q&ch}or

25 cents. In orderlng please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Cmmdi an pate ;s may now he qbtsined hxlthe in-

{ { tioxi ] fore~
?mg lis nt‘eg{ %ed hgy are %a acost of €
i struet ons dress it l'l’r?)tn?iwsyo. New

513,883 \Otk- Other foreign pnumn may slao be obtained

Wovertisements.

ORDINARY RATES.
Inside Page. each insertion - - 75 cents a line
Back Page. each insertion « = = - $1.00 a line

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

The above are charges per agate line—about eight
words per line. This notice shows the width of the line.
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as earl{

as Thursday
mormng to appear in the following wee

’s issue.

Patent Foot Power Machinery
Complete Outfits.

‘Wood or Metal workers without steam
ower can successfully compete with
he lurge shy ops l]){ using our New

onr AVING Mnolnnel V.
latest s.nd most improved for practlcnl

Shop Use, also for Industrial Schools,

Home Training, etc. Catalogue free.

Seneca Falls Mfg. Co.

695 Water Street, Seneca N.Y.

Graduated Beam Gallpers.
Aniidslid For all Trade and Scientific pur-
poses Vernier and Metric System. All rools
warranted accurate. §¥ Send for circular and price.
Address BE. G. SMITH, COLUMBIA, PA,

lls

STANDARD S|ZES

REPT |N sTOC
l ATHEs Shapers Planers, Drills, Machine Shop
s Outfits, oot Lathes, Tools and Supplies.
Catalogue Free. SEBASTIAN LATHE CO.,

. o
RIVER ST ROCHESTER.N.Y.

CULVERT ST., CINCINNATI, 0.

SCIENTIFIC EXPERIMENTS. — DE-
scription of some simple and easily performed scientific
experiments. Foucault’s Eg ndulum, exchange of water
and wine, the bird in the e, the five-pointed star, the
sum of the angles of a trilingle, surface of the sphere,
with 6 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 873. rice cents. To be
bad at this office and from all newsdealers.

7 83 PRESS,

~ f for printing Cs.rds
M_all = Ciroular P dsléabels.
rcular Press, $8.
Hls nwn Small Newspaper Press, $44.
Pr Y t Printed instructions for
inter. using. Catalogue free.

KELSEY & CO., Makers, Meriden, Coun.

STEVENS PATENT

SPRING SCREW THREAD CALIPERS
Ideal, No. 64.
Price, by mail, postpaid.
3inch..........$L00| 5inch...
Ideal and Leader Spring Div ers, and
Calipers, Ideal Surface Gauges, Depth
Gauges, and Fine Machinists’ Tools.
0¥ Illustrated catalogue freeto all.

J. STEVINS ARMS & TOOL CO.,
P.0.Box 280, Chicop e Falls, Mass.

(

Y'g}ck fa.stene]r, goodrich & Merritt. g}g,’% CONS A I

re gauge, J. Poole............. . ] L 0

Wire streboher, J. HL Gckory SIims | AND A TATIONINVENTORS.
Wire stretcher, W. . Negus.. 513,816 enta.l work of every descn tion. Automatic
Wire tightener, W. B. Fielding ... 513,906 machineﬁ designed a_d built end for circular.
Woodworking machine, M. W. & C. 13,964 Eﬂ Y MFG. CO., Brookly'n, N. Y.
wyrencg. ESeﬁa Pi elor rod wrench.

Wronch: W. A, Papout. ... 3135 | ICE-BOATS-THEIR CONSTRUCTION
Wrench, J. T. Pedersen. 513.619 | and Management. With working drawings, details, and
Zinc-lead-sulfid ores, treating, S. H. Emmens 5. 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. Horsfall,
Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
vegulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

WURLDS FAIR HIGHEST AWARDS

Il BROODER combined.

Medal on Hot Water
Brooder.

If you are interested in

try, it will pay you to
send 4¢, in stamps for our
2-p. cat., giving valuable
points on poultry culture.

Rellable Incubator & Brooder Co., Quiney, Il

Useful Books!

Manufacturers, Agriculturists, Chemists, Engineers
Mechanics Builders, men of leisure and professiona.
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. ' Subjects
classified with names of authors. Persons desiring a
copy have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO., 361 Broadway, New York.

VED CHARTER |

MPROZTU‘&A TUALHP
GAS ENGINES.
AALOR cER

SING | GAS,
cisoL‘NooF NATUR B RopYSkS,
A SAFE | SIMp
RS‘ELNO $ Ecoqu\G"PART Le
W.CALDWELL & SoN_
SQLEMF'R'S.
N STS. CHICAGO,

Every
Machine
Warranted.

ILLS.

ICE-HOUSE AND COLD ROOM.—RBY
R. G. Hatfleld. With directions for construction. Kour
engra.vings Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 29. Price 10 cents. Ta be had at this
officea d from all newsdealers.

D’AMOUR & LITTLEDALE

MACHINISTS AND TOOL MAKERS,

206 East 43d St., New York.
Drawings, Patterns, Models, and Experimental Work.
STEAM

VANDUZEN °3E5 PUMP

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

IZES.

) 10 S
200 to 12000 Gallons per Hour.

i Cost 87 to $75 each. Address

THE VANDUZEN & TIFT 00-,

* 102 to 108 E. Second 8t., Cincinnati, 0.

F YOU HAVE ANY SMALL ARTICLES

in Brass or Iron that you want manufactured
in quantities, write to THE JoNES Bros. ELEcC-
TRrIC Co., 28-30~32 West Court St., Cin'ti, O.

MUSIC AND LONGEVITY.—A PAPER
by Ephraim Cutter, M.D., inwhich the author endeavors
to show that music prolongs or is thought to prolong
life; that diseases peculiar to and preventive of long-

{ evity age thosethat impede the circulation of air, blood

and nerve force. That music is physiologically capable
of enlarging the chest and the capiliaries and of calming
and regulating, if not increasing nerve force, and that,
other things being equal, longevity should belong to
musical people. Containéd in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 9:24. Price 10 cents. T0 be had at
this office and from all newsdeulers.

WITH

voun WORKSHUP =255

Wlth outﬁts of Ba.rnes Wood and Metal Worklng

Machmery you can successiu ly com- ]
vete with Factories that use steam
&ower, both in quality and profit on product,
'he only complete line of such machines ¢
made. Have stood the test twenty years,
Send for oate,lo ue. Addres:
JOHN BARNES S0.,

1999 Ruby Stay

Rockford, llIs.3

WORLD’S ELECTRICAL CONGRESS
&t Chicago.— Addresses of Prof. Elisha Gray. Pr
Thomson. Dr. Von Helmholtz, and Mr. W. H. Pree
Contained in SCIENTIFIC AMERICAN SUPPLEMENT.
No. 925. Price 10cents. To be had at this office and
from all newsdealers.

WOR'I‘HLEY STALL WORKN,
m St., Boston, Mass., have sold 8000 of his
Setent %-1b. Slow Feed Oat Mangers. Price,
0. VAN NEss Co., 50 Warren St.
Y. WARNER, 140 N. Broad Street, P'lnla

vivomial Wnyl Absol t

Model & Experimental Work, Aucute
Advice and ideas not charged for. Send for particulars
ARDAM & SON, John Street, NEwW YORK.

” Burr-Stone Grinding Mills

We offer you the best mill on the
market at such a low figure it will pay
_ you to write to us. They arethe

£ best constructed, least
AR complicated, and. fast-

¥ est grmdmg millg yet
produced. Satisfaction

LEON’D D. HARRIS ON,
135 Hallock Ave., New Haven, Conn

NOW READY!
Fourteenth Edition of

Experimental Science

A GREAT BOOK FOR THE HOLIDAYS.

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
womnn, student, teacher, or any one interested in
science,

In the new matter contained in the last edition will be
found the Scientific Use of the Phono raph, the curions
optical illusion known as the An Rheeeolpe together
with other new and interesting ()ptioal Illusgicns, the
Optical Projection of Opagxe Objeets, new experimenta
in Projection, Iridescent Giass, some points in Photo-
gmphy. including Hand Cameras, Cane Cameras, etc;

ystems of Electrical Disiribution, Electrical Ore Find~
er, Electrical Rocker, Hleetric Chimes, How to Color
Lantern Slideg, Study of the Stars, and a great deal of
other new matier which will prove of interest to scien~
tific readers.

840 pages, 182 fine cuts, substantially and beautifully
bound, Price in cloth, by mail, $4. Half morocco, $3.

8F~Send for illustrated circular.

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

Famr'y Ice Machine Iossiegin s tom mizutes Swandzp, It

Filters, $1.25and up. Cookers, Sl Seltzateurs
up. L. DERMIGNY, 126 W. 26th St., N. Y.

Water Treatment, No Le
the durabilit; of the image.
&nd mount:
branse and does not fix out.
of the defects of its rivals.

For Sale by
All Dealers.

© 1894 SCIENTIFIC AMERICAN, INC.

in less time and wit
Can be_treated alike in summer as in winter.

-~ NEPERR PRPER.

A New Printing-Cut Ready Sensitized Paper.
PERMANENT PRINTS, lI’Setter Results, Easier Obtained. No Ice, No Heot

ts, No Alum or other hardeners endangeri
Extreme simplicity of all operations. Printed, tone
h less trouble tha any other paper. Does not

] Has none
8 Write for free sample sheets to

Nepera Chemical Co., Nepera Park, N. Y.
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American,

Founded by Mathew Carey, 1783.

HENRY CAREY BAIRD & CO.
Industrial Publishers. Booksellers, and Importers,
R10 Walnut St., Philadelphia, Pa.. U. S, A,
8 Our new and Revised Catalogue of Practical and
8cientific Books. 88 pages, 8vo, and our other Catalogues
and Circulars. the whole covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
u()l g.ny one in any part of the world who will furnish his

address.

GATES ROCK & ORE BREAKER

Capacity upto 200 tons per hour,

Has produced more ballast, road
metal, and broken more ore than
all other Breaxe s combined.

Builders of High Grade Mining
Machinery. Send for Catalogues.

GATES IRON WORKS,

30 C So.Clinton St.. Chicage
136 C, Liberty Street, New York.
=~ 237 C, ’Franklin St., Boston, Mass

CALIFORNIA EXCURSIONS.

The well known Phillips Excursion Company have
arranged to run weekly excursions to all principal Cali-
fornia and other Paci c Coast cities from all points on
the Baltimore & Ohio

The parties will leave the East on Wednesday of each
week, commenemg January 17th, and passengers will be
booked hrmtxlgh to destination. There are no Pacific
Coast tours offering as good accommodations at less ex-
gense For full information address A. Phillips & Co.

S. 9th Street, Phl]ade]phm, or call on nearest
ticket agent B. & O. R. R

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Common Sense Ear Drums
New scientific invention, entirely different
in construccion from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill bas given norelief.
They are safe, comfortable, and invisible;
have no wire or string attachment. Write
for pamphlet. Mention this paper.
WILSON EAR DRUM MFG. CO.,
LOUISVILLE, KY.

Drumin tion.

THE GADEY AIR GRATE.

Territory for Sale or Lease See SCIENTIFIC Amm[-
CAN, January 6, 18%. BRO G. Co.,
Jackson and uinton Streets, CHICAGO ILL.

KNITTING MACHINERY.

Knitted underwear is in vogue. The best
machinery for its manufacture, such as

SHIRT MACHINES, SLEEVERS,

BAR STITCH MACHINES, etc.,
are made by SCOTT & WILLIAMS,
2077 E. Cumberland Street,
Established 1865. Philadelphia, Pa.,U. 8. A.

SAVING DEVICES.— A COL-

LIFE

lection of suggestions of devices for comm unicating be

tween the shore and stranded vessels, offered to the
London Dau'u Graphic by various correspondents. With
100 illustrations. Contained in SCIENTIFIC AMERICAN

SlYPPLEMhN'lé _I%os.8 6844886%1 9004 513 86%.
rice 10 cents eac’h or $1.30 for the series. ”11‘12) be§ d

at this office and from all newsdealers.

ARMSTRONG 8 « PIPE » THREADING

3 CUTTING- OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.
‘Water, Gas, and Steam
ters’ Tools, B.’mged Pipe Vises,
Pipe Cuttexs. Stocks ami- Dies
iversally acknowledged to be
THE BEST. §F Send for catalog.
Armstrone Mfg. Co.,
Bridgeport, Conn.

BUY
TELEPHONES

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

ence in cost is little. We guarantee our apparatus and

%uarantee our customers against 10ss p[y }f&t ent suits.
ur guarantee and instruments are BO

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

Pipe Frame Truck Baskets
Wire Standard Truck Baskets
STEEL and WOODEN TRUCKS
PIPE FRAME SHOE RACKS
WIRE LOOP SHOE RACKS
L. MURRAY MOORE,
Rochester, N. Y.

" HOME SEQIRie MeicaL BATTERY

all physicians as infallible for Rheumatism, Neuralgia,
and all nervous troubles. Send for Free Clrcular.
AGENTS WANTED eve_vl-ywhere $10 A DAY casily
made. T. C. RAFFERTY & CO., Chicago, il

JUST PUBLISHED.

X
Star = I)aps

By Richard A. Proctor, F.R.A.S.
* % %

x

series of twelve elegantly printed Maps of the
avens, one for every month in the year. Specially
‘ymed for use in North America. With descriptions
sccompanying each map, giving the names of the prin-
cipal stars and constellations, showing their relative
positions at given hours and days of the month.
A most beautiful and convenient work, specially
apted for the use of those who desire to acquire
*neral knowledge of the starry realms.
which is added a description of the method of
and using artificial luminous stars as an aid
n the mind the names and places of the
and constellations, by Alfred E. Beach.
his is one of the most popular, useful,
rka of the kind ever published.
me, elegantly bound in cloth. Price

z CO., Publishers,
361 Broadway, New York.

12 VRRIETIES SEEDS FREE

WITH A YEAR’S SUBSCRIPTION TO THE

AGCRICULTURA

L EPITOMIST.

EIGHT Varieties Farm and Garden Seeds Composed of the Following Varieties:

1 Packet Dungans White Prolific Corn.
e _Superior Oats.

1 I Early Blood Turnip Beet.

1 - Kolb’s Gem Water Melon.

1 Packet Golden Upright Peppe

1 California All Heart Lettuce
1« Beckert’s Chartier Radish.

1 Whole Potato, ** Huntington’s Hoosier.”

And FOUR Varieties Flower Seeds.

1 Packet Pinks. 1 Packet Asters.

1 Packet Pansies. 1 Packet Mignonette.

12 varieties in all of Rare, Selected, and Tested Seeds and a year’s subscription to the Agricultural Epitomist, all

For SO Cents.

For SO Cents.

Don’t fail to get these 12 varieties of Rare Seeds and the best Farm, Garden, and Household Paper published
for the Practical, Prosperous, and Progressive Farmer and Gardener. Address

EPITOMIST PUBLISHING CO., 3 Burford Bldg., Indianapolis, Ind.

THE SIMPLEX TYPEWRITER
$2 JSJeJCUARANTEED

a0 do as good work

ffas any high priced

machine. Special-

1y adapted for use
in private corre-
spondence. Sent
by mail or express
prepaid on receipt
of $2.75, lnhandsome

= o
Mu WRITE A LINE & INCHES LONG. [umed
4 wulnut case, sue. extra

32 Greal Jones Street, New York.

Address Simplex Typ-writer Co.,

SCIENTIFIC AMERICAN DYNAMO.
Description of aplain shunt-wound dynamo of simple
construction, capable of supplying a current of from 60
10 75 110-volt incandescent lamps, or of being used as a
5h. p motor. This machine was constructed especially
for the benefit of the readers of the Scientific American,
va W. S. Bishop, of New ven, Conn. It is de-

ed t0 meet the wants of mechanics and amateurs

0 desire to construct a simple dynamo for their own
use, but who do not care to enter into the subject scien-
tifically. With 24 illustrntlons Contained in SCIENTIFIC
AMERICAN RUPPLEMENT, No. 8S65. Price 10 cents. To
be had at this office and from all newsdealers.

I TELEPHONES,

Receivers, Compound & Bar Magnets,
Magneto Bells, Wire & Insulators.

Castings and parts of all Scientific American
Dynamos and Motors. Engine Castings. Elec-
trical Supplies. §H™ Send stamp for catalogue.

PALMER BROS., Mianus, Conn.
ELECTRO MOTOR. SIMPLE. HOW TO

make. By G. M. Hopkins.—Description of asmall electro
motor devised and const.ructed th & view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sutliciens power to operate a foot
lathe or any machine requiring not over one man power.
With 11 ﬁgures Contalned in SCIKNTIFIC AMERICAN
SUPPLEM KNT. 641. Price 10 cents. To be bad at
this ottice and from all newsdealers.

I:REE [“;l Wattham or

HUNTING CASE spri" gfield

'l‘hl!elrsamu-k GOLDplated wmh
CENTS  OR, N, Waltham or_ 8 prinfiel
LADIES worka Cut this out and sen

1t to us

you by express for examination, and if

u think it equal in appearance to any
;35 solid gold watch, pay our sample
price, $6.95and expreasuhngeu and itis
yours, We send with it our guarantee
that you can return it any time within
one year ifnot satisfactory, and if you
sell or cause the sale of six, we will give
you ONE FREE. Write lt onceas this
offer may never appear aga!

CHICAGO WATCH CO.
281 Wabash Ave.,, Chieago. Tl

EXPERT MODEL MAKING, ™55

C. SEYL, Prop. Chicago Model Works, Chicago, Ill. 179
E MadisonSt.  Write for Catalogue of Model Supplies.

ALWAYS FRESH AND CLEAN!

The Torsion Bratded
Wire Spring Plllow
18 cool and cleanly. Iscon-
ducive to refresh-
ingsleep. Health
restoring to the
sick. ractmally
indestructible, -
Price, upholstered
in fine hair:
(Pillow with one end open to show construction.) #3. gzlls, (2ll?|xl§?‘
4x22, $2.50. Sent, express prepaid, on receipt of price, Address
Weston & Wolls Mfg. Oo., 1112-1116 Noble St., Phila., Pa.

? O C O R LA SLASGOW,SCOTLAND.

STEAMBUILERS

MANUIACTORIE\ N UNITER STATES, SCITLAND FRANCE GERMANY & AUSTRIL.

For
Handling

HARRISON CONVEYOR'!
Grain, Coal, Sand, Clay, Tar Bzrk, Cinders, Ores, Seeds,&¢.
Seeatr | BORDEN, SELLECK & CO.,§ w5242, } Chicago, Nl

MAKE YOUR-
SELF A

voting your idle hours to Home
ENCE SCHOOL OF MECHAN

MECHANICAL ENGINEER OR DRAUGHTSMAN;

Or qualify to take charge of or to superintend the manufacture of machinery, by de-

study by the method of THE CORRESPOND-
ICS. Scranton, Pa. To begin, students need only

know how to read and write. Moderate charges. Send for FREE Circular.

CAVEATS, TRADE MARKs
COPYRIGHTS.

CAN I OBTAIN A PATENT?

For a
g[omlst answer and an honest opinion, write to
& CO., who have had nearly fifty vears’
experience in the patent business. ommunica-
tions strictly confidential. A Handbook of In-
formation concerning Patents and how to, ob-
tain them sent free. Also a catalogue of mechan-
ical and scientific books sent free.
Patents taken through Munn & Co. receive
t’gecml noticein the Scientific American, and
us.are brought widely before the public with-
out ‘¢cost to the inventor. This splendid paper,
issued weekly elegantly illustrated, has b{fp rthe
largest rculatlon of any scientifl
world. Specimen co

)

o]

tiful plates, in colors, nnd

houses, with plans, enabling

latest desi
MUNN

ghou)grnphs of new
uilders to show the
8 and secure contracts Ade

CO., NEW YORK, 361 BBDADWAY.

AGENTS WANTED, and territorial rights for sale,
The Domestic Hydrocarbon Burner converts carbon oil
into gas. Has perfect combustion. Address the patentee
and mfr., T. A. Williamson, 234 Juniata St., Allegh’y, Pa.

ELECTRIGITY

By our correspoudence method; ﬁmoroughmmses Experimﬂnts re
sonable Terms. Circulars Free. Th:

HOW TO MAKE

a 1 horse power Motor or Dynamo. Illustrated with
full worki drawings by A. K. Watson. Price 25¢c. post-
paid. IER PUB. CO., Lynn, Mass. P. O. Box 309.

SMOKELESS POWDER AND MAGA-
zinte Rifles,—By L. G. Duff Grant. An interesting paper
on the various smokeless powders for military purposes
now in existence, and the weapons mostly used there-
with. Conmmeé in SCJENTIFIC AMERICAN SUPPLE-
MENT, Nos. 82 and 93. Price 10 cents each. To be
had at this oftice and om all newsdealers.

AU&HQ

Notice to Architects.

The Board of Trustees of Georgia Luns.tlc Asylum
invite Architects to submit plans, by April 26, 1894, for
one large building, two annex buildings, and a congre-
gate dining room, to be constructed at Asylum grounds,
near Milledgeville, Georgia. Architects can obtain all
neoessmy informgtion by writing for circular. Address
Dr. T. 0. POWELL, Lunatic Asylum, Milledgeville, Ga.

A new bugineps spe-

GOMPETITIUN DEFIED malti‘of great merit

and universal demand. SALE.
Address E. R BEACH, 40 Wall Street, N ew York.

MONEY IN SPRING CHICKENS.

'he Hen Is Not In It,

The invincible egg hatcher
4 #does the business, Prige,
. $17.00. Big money.
Ll for Catalogue No. 46.
all, 2600 sold in 1893,

BUCKEYE INCUBATOR CO., Springtield,Ohio.

THE MODERN ICE YACHT.— BY

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

The Improved Monitor Incubator,

dreds Of testimonials as to
its ments over all other makes.
MEDALS and DIPLOMA AWARDED
: AT THE WORLD'’S FAIR.
Lurge book with cuts for stamp,
UY THE BEST,

A. F. WILLIAMS, 61 RACE ST.,BRISTOL, CONN.

-|Rubber Rolls and Wheels.

Power Wringing Machines, Drying and Ventilating
Fans. All styles of Trucks made to order. Catalogues
GEORGE P. CLA

free. an I.. Windsor Locks, Conn.
VOLNEY W. MASON & CO.
FRICTION PULLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. I.

Write us. W e have perfect facilities
for producing their Models and man-

INVENTUR g their Flectrical and Me-

————
chanical Specxa.ltles SOUTHERN ENGINEERING CoO.,
Electrical and Mechanical Engineers, Louisville, Ky.

This
est results of sclen

durahle and easi ﬂle
ing cuse, 16 pounds, Rpeei:
* *

d__mech
Lnslly operated. with Universnl Rey

INTBRGHANGEABLE STEEL TYPE WHEEL,

THE MUNSON

% THE “MUNSON” TYPEWRITER, 3

hine ig an “evolution,” the outgrowth of years of experience and the

al at once to-the
Compact,
Board.

tific work. Its principles ap,
anie. t is Light, Small,

order. 3 keys, %0 characters. Weight, with carry-
1:!}!19@]5 fgg‘ di%ﬁ!ml)t!] languages. Snd for circular to

TYPEWRITER C0., # %
163 ». La “alle Street, Chicago, 111, U. 8. A,
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To his own ln!erest who deals in Arms and Ammunition. or who shoots a Rifly
Pl!lnl, nr ﬁhot Glm and has not a copy of IDEAL HAND BOOK, No.
P tion. Just out. (Mention Scientific American.) BE
AL :nﬂ und for one FREE to all countries. Send stamps for postage.
IDEAL M¥@G. CO., Drawer 860, New Haven, Ct.. U. S. A.

A New and Valuable Book.

12,500 Receipts.

708 Pages.
Bound in Sheep, $6.
This sflendid work contains a careful compilation of

Price $5.
Half-Morocco, $6.50.

the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the Nci=
entific American during the past fifty years; together
with many valuable and important additions.

Over T'welve Thousand selected Receipts are
here collected; nearly every branch of the useful arts
being represented. It is by far the most comprehenslve
volume of the kind ever plnced before the public

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

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

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

Those who are en%aged 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.

HE LINK-BELT COMPANIES,

I PHILADELPHIA, NEW YORK. CHICAGO.
nators of the best practicein the use
ink-Belting of standard designs.

Ewm't Link=Beltlng (31regular sizes)

sSprocket Wheels, Rope Transml

ibre - Graphite Self-Lubri- gg
cant Journal Bearings.

Machinery for elevating and

conveying any material.

Philadelphia address, 2020 Hunting l'ark Av.

LOCOMOTIVE PHOTOGRAPH~The la
collection in the world. British, American, French,
ian, etc., railways. ¥or list and prices, address K. M
1 Cannmg Crescent, Wood Green, London, N, Eng]x

The McCONNELL

ke Proof Filt,

REMOVE MICROBES

—AND—
All Kinds of Disease Germs.
Is a Filter and Cooler Conihi»
The ice as it melts is filtere
No other gravity filter

N Tle Mctomell Filler =5

POLAR ELECTRIC. BUFFALO,

Parsons Horological Institute.
earn the Watch Trade

Engraving and Jewelry Work,
PARSONS, IDE & CO. & Circular free,
302 Bradley Ave.,, PEORIA, ILL.

HYP"UT'SM 18 Uses and Abuses, The s

encee 8il 1
book Just out, 100 g Y acquired. Ilustrated
OF. ANDERSON, & A. 2. 182 State St.. OHICAGO,

FOR RAILROA
WO ODEN TAN 8 WATERPL QRN
ARG wATEF\ _TANKg (.?»L%LLETE :TRON(!?\ of

- JPLANS & 7A SPECIALTY-
FSl’EclgF(ICATIN'JS F URNI CYPRESE LUMBER

;E“;':;“?n*:."?“;,w&&.g% L K
The $eientific Jmerican
PUBLICATIONS FOR 1894,

States, Canada, and Mex1co are as follows
RATES BY MAIL.

The Scientific American (weekly), one year - $3.00
The Scientific Amencan Supplement (weekly), one
year, -~ 5.00
The Scientific American, Spanlsh Editlon (month-
ly), one year, - 3.00
The Scientific American Archltect,s and Bul]ders
Edition (monthly), one year. - - - 250
COMBINED RATES.
The Scientific American and Supplement - -  $7.00
The Scientific American and Architects and Build-
ers Edition, - - - - e = e A -
The Scientific American, Supplement, and Archi-
tects and Builders Edition, - - - - - 9.0

Proportionate Rates for Siz Months.

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

MUNN & CO., 361 Broadway, New York,
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Scientific FMerican,

fdvertisements.

ORDINARY RATES.

Inside Page, each insertion, = 735 cents a line
‘Back Page, each insertion, $1.00 a line

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

-The aboye are charges per agate line—about eight
words per line. This notice shows the width of the lme,
and is set in agate type. vings may head adver-
tisementsat the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
mornimz to appear in the followlmz week‘s issue.

OVERMAN WHEEL CO.
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Industry, Science, and Art
18945 HOBART, TASMANIA (ARUSTRALIA).

Under the Immediate Patronage of the Government of Tasmania.

lnternational Exhibition

TASMANIAN

SOLE OFFICIAL AGENTS FOR THE UNITED STATES OF AMERICA :

Messrs, WOLTMANN, KEITH & CO., No. || Wall Street, New Yorx,

to whom all communications should be addressed, and who will furnish information to intending exhibitors,
secure space, and undertake the reception and direction of exhibits, and sale
or return of goods in connection with the

INTERNATIONAL EXHIBITION.
Applications for Space Must be made Before May 1, 1894.

$6.00

KODAKS:

Eastman Kodak Company,

b

$I00 00

Send for
Catalogue.

i

Rochester, N. Y.

BOSTON. NEW YORK. PHILADELPHIA.
CHICAGO. DETROIT. SAN FI
DENVER.

COLD FORGED PRODUCT.

Forged Wood Screw|.

Patented May 10, July 19, 1887; Oct. 29,1889 ;
Aug. 19, Oct. 21, 18%0; April ¥ May 12, 1891;
July 19, 1892.

Its Advantages are :

1. Stronger than a common screw.

2. Uniform and wide slot.

8. Requires the use of but one bit in hard
wood.

4. Inserted easier.

5. Centralized point.

6. Superior holding power.

7. The screw being Cold Forged. instead
of Cut, leaves on its entire surface &
metallic skin.

¥~ Send forsamples to

AMERICAN SCREW CO.

PROVIDENCE, R. I.

ROPER.’G PRACTICAI. HAND BOOKS
0 EN(;INEEBS ANI) FIREMEN.
5 TEPHEN RO Ri, fVI
USE and ABUSE of the STEA BﬂILEIK
Containing illustrations and descriptions of all classes
of Steam Boilers, with instructions how to set up, fire,
and manage the same. Price, postpaid............ a&
escrl tive Camlo e mailed free.
EDWARD isher,
NI Bibere Rirect) Philadelphia.

WATER MOTOR, $5.

BQLCIANO’S LITTLE cIANT
WILL RUN YOUR

SEWING MACHINE
and other Light Machinery.
A week’s work done in a day.

B No Plumbing Required.
B Delive ed free on receipt of price.
- “y > mmnug, li;:u .gm asl }‘894 .—The Bolgn‘a(m
Patented Amril 25, 593, lue 'No.1 raiber 8 i,..a‘.':;t“;;",.’.m."
‘wood Iathe & fi. long, md must say it was a grand success. Y ours, W. J. Carley.
THE BOLCIANO WATER MOTOR CO.

414 Water Street, Baltimore, Md.

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

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 telephones.

PR U ST A - _at,Sm i eSS S

Library Tables
Ball - Bearing Chairs
RolI-Top Office Office Furniture
Specialties.
Derby, Kilmer & Pond Desk Co.

n E s Ks 95 Causeway St., Boston.

Send 4 2-cent stamps for 36-page illustrated catalogue.

DERBY

B0 E_THE Motor of 19 Century

0 \, PIONEER in Use of Gasoline.
A\A \

i Started at the Head and
HAS REMAINED THERE.

Unequaled in Simplicity, Econ-
omy, Reliability, and Power.

= For circulars, etc., address

Chsx'ter Gas Engme Co., P. 0. Box 148, Sterling, IIL

Scientific Book (jatalogue

THE BERING SEA FISHERIES.—

An interesting paper on the habits of the fur seal. the

localities in the North Pacific inhabited by the animal

und the method ot hunting and slaughtering it. With

billustrations and a map. Contained in SCIENTIFIC

ﬁmmwa SUPPLEMENT, No. 919. Pricel0 cents. 1'o
had at this office and from all newsdealers.

GASOI.INE ENGINES.
Stationary & Portable

ALL SIZES.
Dwarfs in size and
iants in Strength.
Costs only (0 cents a Day
per H, P. to run them, &
scarcely any attentiou.
EVERY ENGINR QUARANTRED
‘Write for particulars
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