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THE IDEAL AUTOMOBILE.

The automobile lias been sufficiently long in our
midst to enuble us to define the essential qualities
which go to make up an ideal machine. Namingthem
in their order they are as follows : low cost, durability,
endurance (large fuel supply), ability to elimb hills,
and speed.

Low cost is given the first place for the reason that
the present price of the automobile places it altogether
beyond the means of the average individual, and ren-
ders it a very decided luxury. It is certain that cheap-

ening the cost will produce a proportionate increase ia-

the demand, and the increased demand will lead in its
turn to a reduction in the price. This was conclusively
proved in the history of the bicycle, the cost of a first-
class machine to-day being about oune-quarter what it
was a few years ago, when the number of riders was
limited.

But while the ideal automobile must be cheap the
reduction in price must not be gained at the expense
of sound materials and good workmanship. However
great may be the demand for a low-priced machine,
our manufacturers must never attemupt to meet it by
mwaking a short cut by the way of showy but in-
ferior construction. The folly of such a method was
demonstrated very conclusively when the bicycle was
at the height of its popularity.

Next to its low cost and durability we place the en-
durance of the automobile ; by which we mean its
capacity to cover a large mileage without having to
refill its fuel tanks. Liberalfuel capacity will be a very
strong recotmendation to the bicyclist, who has been
accustomed to rove all day on long-distance excur-
sion with the knowledge that he is not tied to particu-
lar stopping places, or liable to be hopelessly *‘stalled ”
by a collapse of his motive power in out-of-the-way or
unexpected places.

In view of the fact that the steam-driven automobile
has shown such superior bill-climbing powers, it is cer-
tain that the appetite of the publie, being thus whet-
ted, will demand that the ideal automobile shall be able
to negotiate any hill thatit may encounterin the course
of an extended tour. It must be able to carry its oc-
cupant through, if need be, a mountainous country ;
for we have a precedent in the successful trip up Mount
Washington recently accomplished by a builder in one
of his own machines. The records for hill-climbing are
at present held by steam-driven motors ; and it will be
a fortunate day for the automobilists when builders
succeed in combining with the cheap cost of operation

of the gas-propelled type, the hill-climbing powers of.

its strongest competitor.

In placing speed at the bottom of the list we may
seem to be making too little of a feature of the auto-
mobile which many of the riding public believe should
receive the first consideration ; but as a matter of fact,
every tvpe'of automobile that is now on the market is
capable of running at a higher speed than the law al-
lows. Although a rate of twenty miles an hour or
more is no doubt frequently accomplished on the pub-
lic roads, thereis no question that the rapid increase in
the number of riders in the future will lead to a re-
striction of speed to a maximuin of twelve or fourteen
miles an hour.

—_—— e e r————

PROSPECTS OF THE PEARY RELIEF EXPEDITION.

The outlook for Peary’s Polar expedition does not
seem very bright, as great difficulty is experienced in
finding a steamer and a crew suitable for a three years’
sojourn in the Arctic regions. The ** Windward ” was
a slow boat and was hardly adapted for the purpose.
She was sent back last August to the Peary Arctic Club
which has already spent $64.000 on the expedition, and
it is evident that they will have to raise a large sum of
money to enable the plans to be satisfactorily carried
out. Either a Newfoundland sealing steamer will have
to be purchased, or the ** Windward” will have to be
repaired. It is almost impossible to lease a steawer
owing tothe fact that they are all needed in seal fishery.
It was hoped that a second-hand set of engines and
boilers could be obtained for the ** Windward,” but up

‘hour per night, or at any one charge.
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to the present time nothing of the kind seems availa-
ble, and the engines will probably have to be patched
up to answer. It is found very difficult to get twelve
wmen to venture north this year with the prospect of
not returning for. three years. It is to be hoped that
the explorer will not be balked in his plans, as his dis-
appointment will be a bitter one.
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ELECTRIC TRAIN LIGHTING.
BY ALTAN D. ADAMS.

The very general use and appreciation of the incan-
descent eleetric lamp for stationary lighting has sug-
gested its adoption on railway trains. A number of
more or less satisfactory attewpts at electrie train
lighting have been made and cars are thus lighted on
several regular trains in different parts of the country.
The methods of electric train lighting thus far tried
with success may be divided, as to their sources of
power, into three classes. On one plan an engine,
sérved with steain from the locomotive boiler, is used
to drive a dynamo in the baggage car, and suitable
conductors are supplied to connect the dynamo with
electric lamps in all the cars of a train. As lawmps can
only be operated b) dynamo current in the several
cars, so long as they are coupled to the baggage car
and locomotive, a storage battery on each car, or at
least on the baggage car, is necessary to make the
steam-driven engine and dynamo at all satisfactory.
With a storage battery of suitable capacity on each
car, enough energy from the dynamo may be stored
during the times when the train is connected up to
light the several cars when they are being switched
or a change of engines is being made. If the battery
is placed entirely in the baggage car, the change of
engines may be made without putting out the lamps,
but if the train is uncoupled, or the baggage car re-
moved, darkness ensues.

One objection to the use of steam from the locomo-
tive boiler for electric lighting, is that all the power
possible is usually wanted for train propulsion. Itis
also objectionable to pipe steam from the locomotive
to the baggage car, because of the tendency to conden-
sation losses. Another source of power for electric
lighting on trains is found at the car axle. In order to
deliver energy at constant pressure, as is necessary for
incandescent lighting, the ordinary dynamo must be
driven at a uniformm speed, but by special and some-
what complicated construction dynamos are ade to
produce a nearly constant electric pressure when driven
at a variable speed by the car axle. The speed of the
dynamo armature must not, however, vary outside of
certain liimits or the automatic regulation of pressure
cannot be maintained. The dyvnamo to be driven
from the car axle is usually placed in or under the bag-
gage car, and the necessary mechanical connections
wade.

It is at once evident that when a dynaiuo is driven
from the car axle, not only must the locomotive remain
connected with the train, but it must also remain in
motion so long as light is to be had, unless a storage
battery is provided. As it would never do to have elec-
tric lamps go out every tine the train stops, a storage
battery is usually pxjdvided when the power for dynamo
is taken from the car axle. The battery may be all
together in the baggage car, but the ideal place for it
is under each car, in sections. A third method of light-
ing railway cars is that entirely with storage batteries.
The batteries are usually charged at terminal points
for all-night runs and are carried in suitable compart-
ments beneath each ecar. This last arrangement makes
each car independent of the train or locomotive, as to
light.

"So far as the quality of service is concerned, train
lighting with storage :batteries is ideal, but the first
cost of batteries is comparatively high, the shake and
jar of travel hastens their deterioration, and their
weight has to be considered. The total weight of bat-
tery necessary per car is, of course, much greater when
they are used alone than when in conjunction with a
dynamo on the train. When used with a dynamo on
the train, the capacity of the battery need be only
sufficient to operate the car lamps during times when
the dynamo cannot be used, say for not more than one
When, however,
the battery is used alone, it must have capacity for an
entire night, or say ten hours, and will, therefore, be
much heavier, since weight increases directly with

~ the capacity. The first cost and rapid depreciation of

storage batteries, together with their expense of oper-
ation are such that their general and exclusive adoption
in the lighting of railway trains seem very doubtful.
If electric lights are to come into common use on cars
drawn by the steam locomotive, they will probably be
supplied from dynamos carried on the trains and sup-
plemented by a small storage battery on each car. -

In first-elass train service the system of lighting by .
compressed gas is no doubt more generally used than -

any other at this time. The compressed gas is carried
beneath each car in steel tanks, and flows to the
burners under the tank pressure, which, of course, de-
creases as the gas is used. A supply of gas being thus
carried with the train, it is pertinent to inquire whether
weauns exist by wiich more light can be had per cubic
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foot of gasthan is now obtained from the burners. In-
stead of consuming gas at the burners it may be used
in a gas engine and the power thus developed, ex-
pended to drive a dynamo. A good coal-gas, of about
600 heat units per cubic foot, will yield one brake horse
power hour for each twenty cubic feet of gas consumed
in the eylinder of a modern gas engine. 'I'his brake
horse power hour represents 746 watt hours applied to
the armature shaft, and allowing the low average effi-
ciencies of 85 per cent for the dynamo and 95 per cent
for the line and connections, the lamps will receive
746X 95X ‘85=600 watt hours for every cubic foot of
gas consumed by the engine.

Incandescent lamps of nominal sixteen-candle power
are now largely used, that require but fifty watts each,
and twelve of these lamps may obviously be main-
tained per hour for each cubic foot of gas burned in
the engine. Even if an incandescent lamp that re-
quires sixty watts is used, ten may be operated per
hour for each cubic foot of gas consumed. Incandes-
cent lamps of other candle powers can be had at about
the same efficiency as that just stated, the watts per
candle increasing slightly in very small lamps and de-
creasing for very large ones. The candle power of
gases vary somewhat, but four to five cubic feet of
good coal -gas, at the burner per hour, are commonly
cousidered about the equal of one sixteen-candle incan-
descent lamp. On the basis of five cubic feet of gas
per hour, twenty cubic feet supply but four burners,
and with only four cubic feet the burners maintained
per hour is only five. As ten to twelve sixteen-candle
incandescent lamps are maintained per hour, per
twenty cubic feet of gas expended at the-engine, from
two to three times the amount of illumination can be
obtained when the gas is exploded in the engine cyl-
inder that is given off by the same quantity when
consumed at the burners. This difference in operative
efficiency is more than enough to offset the higher
first cost of the electric equipment. The best location
for the gas engine and its driven dynamo is probably
in the baggage car, and this would bring the gas reser-
voirs to the same point. Power for the electric light is
then independent of both the motion of the train and
the presence of the locomotive, but, if storage batteries
are not used on each car, light can ouly be had so long
as the baggage car is connected with the train. The
cost of sufficient batteries on each car to supplement
the service from the dynamo, being charged by it and
used only when the baggage car is disconnected, is not
large, and their use makes the system ideal in service
as in cost of operation.
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AIR PIPES FOR MINES, MADE OF CLOTH.

A Dusseldorf firm is making cloth air pipes for
mines. They are made of strong sail cloth impreg-
nated with India rubber so'that they are both air and
water tight. They are much cheaper and lighter than
those made of zinc and wood and they can be easily
transported and secured. The galvanized iron rings
are provided with the pipes. They are spaced at certain
distances for suspension. Steel rings are also inserted
at places and prevent the pipes from kinking. Sev-
eral hundred feet can be put up in a few minutes and
the transportation of the pipes around the mine is
easy. One great advantage is, according to The Col-
liery Gruardian, that when shots have to be fired the
cloth pipes can be folded together and put out of the
way, whereas zine pipes are not easily removable and
if they are left would be much damaged.

. O .
¢HALL I' TH’ WO00D,” BOLTON.,

Mr. W. H. Lever has presented -~ Hall i’ th’ Wood "
to Bolton, England, together with the sun of $6,000
for its maintenance. It was the home during some
years of Samuel Crompton-whose father rented
here two or three rooms of the house, and who
devoted five years from 1774 to 1779 in secret to the
invention of the spinning mule, a machine which was
long known as the *“*Hall i’ th’ Wood wheels.” This
machine was sold to a body of eighty manufacturers
for $300, about 1785. 'I'he woods around it have long
since been cut down, says The Builder from which
we obtain our informatiou.

THE FATHER OF PHOTOGRAPHY.

February 11 was the one hundredth anniversary of the
birth of Henry Fox Talbot, for whom is claimed by
many the place which has long been held by Daguerre
in the estimation of the world. Those in favor of the
claim say that Fox Talbot deserves this position be-
cause by his publi¢ announcement of a successful pho
tographic process he anticipated Daguerre by sowme
months, and secondly, present day photography is a
direct descendent and modification of the Fox Talbot
method, and has no connection with that of Daguerre
which process is now archaic, Daguerre has many
public memorials both in France, England and Amer-
ica, but Fox Talbot, who died in 1877, has never been
honored. A committee has been formed at his own
home, Lacock Abbey, near Chippenham, England, to
raise a memorial fund for the restoration of the chancel
of Liacock Chureh. As he was lay rector of the church
this seews t0 be a wemorial which he would have de-




MarcH 3, 1900.

sired most. A small edition of prints from three of
Talbot’s photogravings on copper have been made and
published, the money received fromn purchasers of these
will be handed over to the fund without any deduec-
tion of expenses.
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TURPENTINE AND ROSIN.
BY C. K. HAWKINS.

The manufacture of spirits or oil of turpentine, and
rosin has been for many years the principalindustry of
the entire part of the Southern States known as the
long leaf pine belt, and the business of ‘*yarding ”’ and
shipping of these and other naval stores has been and
is now the basis of the prosperity of many of the
cities on the South Atlantic and Gulf Coast.

Both spirits of turpentine and the solid product
known as rosin are obtained from the exuded gum or
resin of various members of the yellow pine family, but
principally of the variety Pinus Palustris, or ‘long
leaf ” yellow pine. °

The resin which is of a semisolid consistency and
whitish in color, is insoluble in water, but readily
soluble in ether or spirits of turpentine. 1t isobtained
from the tree by boxing, or cutting a deep notch in the
trunk, about a foot from the ground. These ‘ boxes”
hold about a quart, their number is limited by the
diameter of the tree, the usual rule being to leave
12 inches of bark between each box, this giving two
to four and sometiines six boxes to each tree, the box
being 10 to 12 inches across the opening. Ten thousand
bozxes constitute one working unit or ‘* crop,” requiring
from 100 to 200 acres in the new regions along the Gulf
Coast, and from 500 to 1,600 in the ‘* worked-out” dis-
tricts of North Carolina.

The boxes are cut with an axe havinga very long and
narrow blade, and short and heavy handle. This is
done during the winter months, when other work on
the turpentine farmn is at a standstill. Upon the open-
ing of the warm weather, which causes a flow of sap
into the boxes, the trees are ‘‘chipped ” or scarified, by
removing the bark and wood to a depth of about an
inch just above the box. This operation is repeated
every week during the season, each *‘ chipping’’ expos-
ing about an inch and a half further up the tree, but
maintaining the same depth. The tool used is called a
‘“hack.”

The guan exudes from the scarified surface and flows
down into the box, whence it is collected every four
weeks by means of a ‘‘ dipper” which is simnply a flat
pear-shaped blade, and sets into a handle. The average
weight of a barrel of ** crude ” is 240 pounds, and a crop

of first-year or ‘‘virgin” boxes should yield 35 to 50 .

barrels at each dipping, or 245 to 3850 barrels during the
season, decreasing to 12 or 16 barrels per dipping dur-
ing the fourth year, at the end of which the farm is
usually abandoned and turned over to the timber men,
although some of the smaller landowners in the older
districts, especially in North and South Carolina, work
their trees as long as they can get anything out of them.

The stills usually hold from 10 to 50 barrels of erude,
and are made of copper. The kettle, which is in a
brick setting with furnace underneath, has an opening
near the bottom with a gate faucet, out of which to
run the charge after distillation.

A little water is run in when the still is charged, and
heat applied gently at first, being gradually increased
until the whole mass reaches the boiling point, where
it is maintained during the remainder of the process.
The steam produced by the evaporation of the water
passes over into the worm, bringing the turpentine in
a vaporized form with it, and being condensed, runs
off into a vessel placed to receive it,in which the water
settles to the bottomn, and the turpentine, being of a
less specific gravity, collects on the surface and is
dipped off into barrels. Wateris constantly added to
assist in the vaporization and to prevent burning of
the charge. With a glass the distiller notes the pro-
portion of spirits and water coming over, and when the
spirits has decreased to about one-tenth of the whole

the distillation is stopped and the remainder of the-

charge is run out into a wooden trough, passing first
through a strainer of No. 6 mesh, next through one of
about No. 40, and last through a No. 80 mesh. While
still hot is is dipped up into barrels.

The number of charges per day which can be run in
a still of ordinary capaecity is from two to five, depend-
ing on the character of the crude and the time of dis-
tillation.

A charge of twelve barrels of crude gumn should yield
120 to 130 gallons spirits and seven or eight barrels of
rosin. )

Spirits of turpentine fresh from the still is perfectly
clear and transparent, with a faint, pleasant, aromatic
odor, and is very different from theill-smelling, yellow-
ish liquid that we usually see in paint stores.

The spirit barrels are prepared by being coated on
the inside with glue, which being insoluble in turpen-
tine renders them impervious to the action of the liquid
and prevents leakage.

There are fifteen recognized grades of rosin, those
known as W. G. (window glass) and W. W. (water
white) being the finest and most valuable. and from
N, which is very clear, the grades run through M, L, K,
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J, H, ete., to A, which is almost black. Of these the
W.W. and W. G. grades are produced from the *‘vir-
gin dip,” or first year’s run, each subsequent year's
run producing a poorer grade.

During the latter part of the season, as the weather
becomnes cooler and the flow of sap diminishes, the
gum forms on the boxed face in a hard white mass,
greatly resembling honeycomb. The scraping off and
distilling of this is the last operation of the season.
This scrape which amounts to from seventy barrels
per crop the first year to 100 barrels in the fourth, pro-
duces rosin of an inferior grade and but little turpen-
tine.

The next immportant step is the shipping of the fin-
ished product. The stills are usually situated at a con-
siderable distance from transportation, and most of
the larger operators either build tram-roads to reach
the shipping point, or else make use of those built by
the sawmill people. The rosin which is shipped in
very rough barrels, made at the still, and holding 350
or 400 pounds is, upon its receipt by the factors at the
seaport, first weighed, then graded, and after rehead-
ing, is stored in open yards, to be presently loaded
upon vessels for export. The vessels usually employed
in the foreign trade are Norwegian and Swedish barks,
of a tonnage varying from 500 to 1,100 tons.

The spirits receive a rather different treatment, be-
ing run from the cars under open sheds, and the bar-
rels emptied and reglued, if necessary. The spirits is
then rebarreled, if destined for export, or run into
tank cars, if for shipment to the interior. )

A shipload of spirits when the price is ruling be-
tween 30 and 40 cents per gallon is rather more valua-
ble than the average reader would at first suppose.

By far the largest amount of rosin produced is con-
sumed in the manufacture of soaps and varnishes, of
which it is an important constituent. A great deal of
it is redistilled for rosin oil, which is used as a basis for
various grades of machine oils, and in the manufac-
ture of wagon grease, printing inks, and lacquers.

Spirits of turpentine is used in the manufacture of
varnishes and paints, and to some extent in chemical
operations and medicine.

OUR RAPIDLY GROWING IRRIGATION AREAS.

The United States Department of Agriculture has
issued a bulletin regarding irrigation in the Rocky
Mountain States, by J. C. Ulrich an irrigation en-
gineer, of Denver, Colo., describing the agricultural
conditions of the Rocky Mountain region, covering
more particulariy the States.of Colorade, Idaho, Mon-
tana, Utah, and Wyoming. How ditches are built,
rights to water established, and the water diverted
into canals and ditches and applied to the land, as
well as the climate, resources, and general character
of the region, are well covered, the main purpose being
to instruct those to whom the subject is new and en-
able them to avoid the costly mistakes which novices
are liable to make. The difference between ditches
belonging to individuals, corporations, or districts are
outlined as well as the methods of operation. Of the
latter Mr. Ulrich says: .

‘*The owner of an individual ditch operates it as he
pleases, subject only to the State laws governing the
diversion and use of water. But when several persons
are interested in the same ditch the necessity for some
system of control arises. In the case of unincorpo-
rated community canals, this control is secured by the
selection of a water-master, who is usually one of the
owners, to have charge of the operation and mainte-
nance of the system and the distribution of its water to
those entitled to its use. It is on the large corporation
canals, however, that the necessity for a careful sys-
tem of operation and management is most apparent.
Many of these canals are more than 50 miles long and
number their water-users by hundreds. The Riden-
baugh Canal in the Boise Valley, Idaho, furnishes
water to wore than 500 farmers. The High Line Canal
in Colorado  has 433 consumers under it ; the Loveland
and Greeley-has 257, and many other systems are as
large or larger. It can thus be readily seen
that the proper operation of such canals involves a
very thorough business organization and careful at-
tention to many important details.”

The flooding, furrow, and compartment systems of
applying the water to the land are described, and their
special conditions and applications are setforth. The
value of reservoirs in equalizing the supply from
streams and in enlarging the watered area is pointed
out. Of this the author says:

*The quantity of water necessary or used for irriga-
tion fluctuates during the irrigating season, but un-
fortunately the period of maximuin use does not coin-
cide with the period of maximum flow of the streams.

The time of greatest need for water varies
somewhat in different localities, but generally there
is very little water used in April, and the quantity
used in May is relatively unimportant. June and
July are the months of maximum use, and the use in
August is usually considerably greater than that in
May. . . The August-flow of streams is that which
limits their irrigating capacity. Not more than about
20 per cent to the total annual discharge of streamws
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can be made available for irrigation from their natural
flow. Where the topography of the country
is favorable this loss of water may be prevented or
greatly diminished through the construction of reser-
voirs for storing the surplus during the early part of
the season for use in the later months. With
these benefits there are also complications. If a com-
prehenisve system of storage is to be adopted it will
doubtless increase - the difficulty of dividing water
among the different claimnants to a common supply
and make it necessary to have additional legislation to
define the character of the rights to these stored
waters.”

In an appendix, Mr. Ulrich describes the methods by
which the various States divide water among appro-
priators and gives the names of officials in charge.
One gathers that there is now pressing need for Na-
tional legislation to control the whole subject - of water
storage and supply, where more than one State is in-
volved in the same system, as is not frequently the
case. E. M. A,
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NEW STEAMSHIPS - BUILDING.

In many respects a new era of steamship building is
in progress, both abroad and in this country, and the
recent withdrawal from comnerce of the large fleet of
steamers to carry British soldiers to South Africa seems
to demonstrate the inadequacy of the present vessels
for the ocean-carrying trade in emergencies that may
at any time arrive. Not only was our Pacific Coast
trade hampered. by. the withdrawal of steawmers tor
duty in the Philippines, but the passenger service to
the Paris Exposition next summer will be more or less
seriously affected by the lack of ships. There will
be few if any steamers that can be chartered for carry-
ing the extra crowds, and some of the regular liners
will probably be out of commission. Six of the Cunard
line’s steamers are employed by the British govern-
ment, including some of the most commodious vessels
engaged in transatlantic service, and three of the
‘White Star steamers, including the big ‘* Majestic.”
These vessels will hardly be returned to the companies
in time to participate in the active ocean traffic for the
Paris Exposition.

There will be several new ocean liners finished by
spring which will partly compensate for the loss of
these big steamers of the English companies. The
Holland-American line expects to have ready for the
spring rush to Europe the new ‘*‘Potsdamn,” a liner of
large dimensions and superb accommodations. The
French line will launch three new steamers equal in
capacity and service to any engaged by that compauny
in transatlantic service. These vessels, ‘“La Savoie,”
* La Lorraine” and ‘1’Aquitaine,” will form quite a
formidable little fleet by themselves, and they will add
greatly to the carrying capacity of the French line.

There is building in this country quite a formidable
fleet of steamers which will be completed at different
times within the next year or two. The Pacific Coast
will monopolize many of these new Ainerican coasters,
and they are being built for trade on that side of the
world. 'The Pacific Mail Steamship Comnpany will soon
launch two fine steamers for Oriental commerce to ply
between San Francisco and China and the Philippines.
The Oceariic Steamship Company has three steamers
under way, and the International Steamship Company
is having two commodious vessels constructed. There
are four new steamers being built for the Hawaiian
trade with a gross tonnage of 26,590. The New York
and Cuba Mail Steamship Company have three more
vessels partly finished.

The majority of the new steamers are being built ou
the Pacific Coast, and indicate the prosperity that will
follow our new policy in the Far East. President Hill,
of the Great Northern Railroad, promises that within
five years there will be twenty-five new steamships in
the Oriental trade, plying between the Pacific Coast
and China, Japan, and the Philippines. These, he
predicts, will be of the largest size, with enormous car-
rying capacity, and slow of speed. Speed is not con-
sidered so much an object as to be able to lay the goods
down on the other side of the Pacific so that they can
compete with the native product.

The shipbuilding yards of both coasts are reported
to be full of orders, and even those on the Great Lakes
have all they can reasonably construct in the next
year. According to the Commissioner of Navigation
there are 50 war vessels, with a total displacement of
140,813 tons, under construction or contract in this
country, and 45 coasting vessels besides the large ones
mentioned above with a total gross tonnage of 76,007.
The construction of these vessels assist in promoting
the new era of prosperity in American shipbuilding.
The world’s carrying trade has in recent years in-
creased faster than the number of steamers built to
transport it, and the peculiar conditions brought about

- by war have merely tended to emphasize this fact and

bring the matter to an acute crisis. In the new ship-
building era we shall no longer stand by and permit
other nations to do most of the building ; for the signs
are unmistakable that the long-looked for aund ur-
gently-needed revival of Americau shinbuilding is ut
hand.
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AN EFFICIENT -CORN AND POTATO HILLER.

Our illustrations picture a new implement for hilling
corn and potatoes in which the mold boards can be
adjusted relatively to the advance share so as to insure
the banking of the soil close to the rows of plants at
each side of the furrow. The hiller has been patented
by Van Allen Whitbeck, of Aquetuck, N. Y.

To the underside of the beam a bracket is secured, at
the forward end of which a share is carried, extending
up into engagement with the beam. A pivot-pin passes
through the beam, the bottom portion of the bracket
behind the share, and the overlapping projections of
the mold-boards. These mnold-boards are straight and

A NEW FORM OF CORN AND POTATO HILLER.

in all positions are within the line of the side edges of
the share so that the earth turned up by the share
passes freely to the outer faces of the mold-boards.
The mold-boards are provided with extensions on their
rear ends, from which extensions apertured segmental
arms project laterally. These arins are designed to
slide one over the other, and are held in adjusted
position by means of a bolt passing through registering
apertures. By this means the hiller can be adjusted
to any desired width. The peculiar formation of the
mold-boards insures the earth’s being carried up close
to the roots of the plants, and deposited on the upper
portions of the rows. The lower part of each mold-
board serves to cut weeds; the upper part throws
rising earth downward ; and thestraight body sections
conduct the earth directly to the plant stems.

The inventor informs us that by mounting the
hiller on a runner and raising the colter-wheel a very
efficient snowplow is formed which runs with remark-
able steadiness.

A BICYCLE MOTOR EQUIPMENT,.

How a bicycle can be transformed into a self-propel-
ling machine by the addition of a small motor and the
few other essential parts is shown in the annexed illus-
trations. It forms one of the simplest and most compact
automobiles imaginable, and will doubtless be very
useful to riders of ordinary endurance, who wish to
increase their riding radius, easily ascend hills,or make
long trips on the flying steed.

A reference to the larger illustration will show the
reader at a glance the details of the driving mechanisin.
This comsists uf the small, water-jacketed
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the casing i8 no greater than the width of the front
fork. The entire weight of the motor addition is only
about 25 pounds, and a pint of gasolene is sufficient to
drive the bicycle over twenty miles.

This motor attachment is the invention of Mr.
Steffey, a mechanic, of San Diego, (al., and we under-
stand a company has recently been formed under his
name for the manufacture of the entire equipment.

—_—————————
A Victim of the Bubonic Plague.

A well-printed, illustrated weekly newspaper comes
to us from Honolulu, Hawaii—Austin’s Hawaiian
Weekly. The last number received contains an ac-
count of the black plague which prevails at present on
that island. The following graphic account of a single
case indicates the nature of that direful disease, of
which little is known in this part of our country.

The death of a Japanese womman on Maunakea Street
last week was an event of more than passing notice.
She was stricken with the malady at eleven o’clock in
the morning, while performing her household duties,
the first symptoms being a sudden rise of pulse with
the accompanying fever. She called her husband and
told him she must lie down as she felt weak and ex-
hausted. She reclined on a pallet, which was about
the only article of furniture in the shanty where they
were living, and attempted to go to sleep, but a sensa-
tion of strange pains dispelled all thoughts of rest and
she asked her husband to come to her bedside. She
could only murmur: ‘“Don’t call the doctor ; ask Ito
to come.” Ito, who was her sister living a few doors
away, was speedily brought, and she proceeded to act
as nurse. The contact of the black plague is like that
of a ravenous tiger—short and fierce. In a little while
the poor woman was groaning with pain and throwing
herself from side to side in a vain endeavor to get
relief. Ito procured ice and applied cooling cloths to
her temples, but the fever had gained a headway that
baffled nursing. The disease was a complete master of
the patient, and the swellings that characterize the
bubonic plague began to appear in just an hour after
the first symptoms asserted themselves. It was noon
when the miserable victiin was suffering indeseribable
torture. Shrieking and imploring her husband to kill
her, she writhed on her bed of agony. Ito then pre-
pared poultices and applied them to the nauseous pro-
tuberances that had appeared over the groins and
under the arms. At one o’clock the woman gave up
her life and added another unit to the list of Hono-
lulu’s plague-stricken victims.

—

THE southern hemisphere has been visited by intense

heat. A few days ago the thermometer registered 120°

motor, 3, having on'ame side the flywheel,
11, and on the ovher-a small sprocket, r
which is connected to the large auxiliary
driving-sprocket on the back wheel by a
chain passing over a sprocket guide-wheel
supported upon the bicycle frame. The
tank, 1, contains the gasolene, while in
the box, 2, is placed the ignition battery.
This is connected by flexible cord to the
igniter of the motor and to a push but- |
ton, 6, located under one of the handles |
of the handle-bar. The motor is lubri-
cated from the oil cup, 10, and is cooled
by water from the tank, 7, placed under
the seat which circulates through the
pipes, 8, to and from the water:jacket.
The tube, 9, is a muffler and is said to be
very effective.

In starting the machine, the compres-
sion lever, 4, is released, then the rider
mounts and drives ahead by giving the
pedals two or three revolutions in the or- |-
dinary way. He immediately throws on |
the compression lever, 4, and presses the
button, 6, whereupon the motor starts
and drives the machine at a good rate of
speed. The speed may be regulated by moving the
wire hook, 5, which controls the air mixture while the
bicycle can be quickly and effectually stopped by sim-
ply ceasing to press the igniter circuit button, which
will'cause the compression of the unexploded charges
to powerfully brake the motor.

The smaller illustration shows the appearance of the
machine when the parts are all incased. When viewed
from the front, the remarkable compactness of the
equipment is evident from the fact that the width of

MOTOR ATTACHMENT FOR BICYCLES.

F. in the shade, nearly all day at Buenos Ayres, says
The Medical Record. There were 102 cases of sun-
stroke, of which 93 were fatal, and the next day there
were 219 cases, of which 134 were fatal. The weather
has also been extremely hot at Melbourne, and in
South Africa the British troops have suffered exceed-
ingly from the almost unbearably high temperature.
Indeed, the whole world seemns to be warmer than
usual, for the winter in this country has been far from
severe, and in the Klondike the weather is almost

_ e ——— e
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mild, and even at the health resorts at Switzerland,
Davos Platz, the season has been ruined by warm
weather turning the snow into slush, which has re-
sulted in keeping all of the invalids in the house.

A NEW NUT-LOCK.

To provide a lock which will securely hold a nut :.
position and prevent its displacement by vibration is
the object of an invention recently patented by Robert
L. Bargelt, of Woodstock, Va. Fig. 1 is a perspective
view of a bolt with a nut locked in place. Fig. 2 is a
perspective view of a combined washer and wedge.

The bolt, as shown in Fig. 1, is formed with a longi-
tudinal slot in its threaded end, by which slot the
wedge is designed to be received. On its face the

A COMBINED LOCKING WASHER AND WEDGE FOR
NUTS.

washer is provided with two alined recesses in which
the laterally extending arms of a wedge are engaged.
The washer and wedge are slipped over the bolt, with
the wedge in the slot of the bolt, The nut as it is
turned on the thread, draws the wedge into the
slot, thereby expanding the outer end of the bolt and
increasing its diameter. When the bolt is used in
positions where it is not subjected to the action of rust,
the nut can readily be removed by sharply striking the
wedge laterally. When the bolt is used undergroung,
as in the laying of street railways, the metal is quickly
coated with rust, and the usual procedure of breaking
the nut loose from the bolt must be resorted to.

The action of the locking-wedge is in effect that of a
rivet. 'The great merit of this nut-lock resides in the
impossibility of loosening the nut by means of a
wrench, when used on a railway fish-plate. The cost
of the manufacture of the washer and wedge is small ;
for the parts can be staimped out of suitable materials
very cheaply.

B e —
A Comparison of Automobiles.

In a recent !ecture on ‘‘The Development of the
Automobile,” before the Electrical Engineering Section
of the American Institute, Mr. R. E. Fless stated that
the automobile of to-day was divided.into three classes,
those propelled by steam, electricity and petroleumn.
Each class has good points. The best record for speed
is credited to the electric style, which has made a
speed for a short distance of sixty-three miles an hour.

As a matter of record, the electric machine has
proved to be best for city streets and over
level roads; for short distances the petro-
leum or gasoline motor is best for ordi-
nary runs in the country where there is
some uneven ground to be covered; while
steam is the choice where heavy work is
to be done.

The automobile first came into promi-
nence in France in 1894, during which
year the first race was run. England be-
came interested two years later, and the
following year (1897) the ‘‘auto” was
introduced in this country. Since that
time it has made great strides.

The interest reached its zenith last year
in both Europe and America. There are
7,000 owners of horseless vehicles in
Europe to-day, 5,000 of whom are im
France. In Paris alone there are 600
manufacturers and more than 900 dealers.
In this country it is not so far advanced,
although popular interest is increasing.

The lecturer enumerated among the ad-
vantages of automobiles that they occupy
less space in front of a store in the
shopping districts, and give more reli-
able service in heavy weather than can
be attained in any other way.

—_———elA

THE Paris Exposition will have the largest theater
in the world, accommodating 12,000 to 15,000 persons. It
is to be erected within the ‘ Galerie des Machines.”
The auditorium will consist of five tiers. The stage is
to be circular and capable in parts of being mmoved
round on a turntable which will alone measure 300 fget
in diameter. It will be largely used for spectacular
performances,
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AN IMPROVED WIRE-STRETCHER.

A new wire-stretcher has been patented by William
E. Kimmel, Bermudian, Penn., which is designed to
take up the siack in wires stretched between fence
;-osts. Fig. 1is a perspective view of the complete de-
~ice. Fig. 2 shows a capstan employed. Fig. 3 isa
gerspective view of an operating-lever. The stretcher
comprises essentially two pieces, the capstan and the
operating-lever. The capstan is formed with a tubu-
-lar portion, A4, provided with diametrically opposite
slots toreceive the wire and flanged to prevent the wire’s
slipping. Arms extend radially from the tubular por-
tion, A. Each arm has a recess, D, at one side and a
hook, E, on its outer end to retain the wire. The
operating-lever consists of a handle and a ring-shaped
head having a hub, B, at its center designed to en-
gage the tubular portion, 4, of the capstan. The ring
is formed with depressed portions, F, not in the same
plane as the arms of the capstan, so that the wire will
be clear of the head portion after the stretching is
effected. The lever-head carries a lug, C, designed to
engage the capstan arms when the lever is turned.
The lug is curved to permit its gliding beneath an arm
upon a backward motion of the lever. The wire to be
stretched is placed in the slots of the tubular portion,
A ; and the hub, B, of the lever head is fitted in the
tubular portion of the capstan. The entire device is
then turned as the lug, C, engages one of the recesses,
D, of the capstan arms. The lever is moved as far as
possible and is then brought back to engage the lug
with the next arm, whereupon the capstan is again
turned. When the slack has been taken up, the lever
is slipped off, leaving the capstan permanently in po-
sition to retain the wire as shown in Fig. 2.

THE SNOWFALL AND WATER SUPPLY OF THE
ROCKY MOUNTAINS,
BY H. A. CRAFTS.

While the mountain gorges of the higher altitudes of
the Rocky Mountains contain large bodies of perennial
snow, there is supposed to be but one real glacier in
Colorado. This is Hallett’s Glacier, which is situated
upon Hague’s Peak in the northern part of the State,
between Estes Park and Middle Park. It was discov-
ered only a few years ago by a Denver man, after
whom it was named. It is of comparatively small ex-
tent, but it has been examined sufficiently to convince
scientific men that it has existed for inany generations.
The innumerable bodies of snow which last from year
to year, upon being thoroughly explored prove to be
snow only, though their lower strata have become con-
siderably compacted, with an admixture now and then
of ice. But they are far from having arrived at the
glacial state. The fresh layers of snow that are de-
posited from winter to winter upon their surfaces melt
almost entirely away each summer, under the com-
bined influence of sun and wind. The almost entire
absence of glaciers however is accounted for, by those
who have studied the subject, bv the extreme aridity
of the climate. If heavy
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Over in Estes Park, some twenty-five miles south
of Mt. Cameron, are found not a few well-defined
moraines, a further proof that these mountains once
contained genuine glacial formations of no Inean mag-
nitude, for the moraines indicate violent convulsions of
nature. It may also be stated tirat the flat grounds in
the valley of the Joe Wright Creek, near Cameron
Pass, some six miles south of Chambers Lake, have a
peculiarly billowy formation, as if the ridges and
knolls had been formed from the residuum of glacial
decay. These evidences of glacial formations, how-
ever, imply the existence of very different climmatic con-
ditions from those now prevailing. The climmate must

TIGHTENING A SLACK WIRE.

have been warmer and characterized by heavy rain-
falls, otherwise the heavy ice masses could not have
been formed. Now, nearly all of the precipitation in
these high altitudes is in the shape of light snow. In
fact, snow falls in every month of the year. The rain
which falls during the summer months usually comes
in heavy showers or *‘cloud bursts” as they are called
in Colorado, causing sudden floods in the mountain
streams. The snows that fall during the winter are
rapidly melted by the bright sunshine and warm winds
of springtime, and also cause very high water in the
streams. To show the great fluctuation in the flow of
some of these streams, it may be stated that at the
height of the flood season of 1884, which followed a
period of copious snowfalls in the mountains, the
Cache la Poudre River carried as high as 7,000 cubic
feet of water per second, while in 1898 at low water
and after a period of light snowfalls it ran down to
only about 30 cubic feet per second. This shows how
much the mountain streams of Colorado are dependent

and continued rains pre-
vailed during the warm
season of the year, these
great beds of snow would
be converted into water,
and the water into ice,
which would be found
gathered in great masses
in the mountain gorges.
There are marked evi-
dences, however, among
the Rocky Mountains of
Colorado that at some re-
mote period real glaciers
did exist. In the opinion
of Prof. L. G. Carpenter,
of the department of irri-
gation engineering of the
Celorado State Agricultur-
al College, an imimense
glacier once existed on the
eastern slope of Mt. Came-
ron of the Medicine Bow
Range in Northern Colora-
do. There is strong evi-
dence that Chambers
Lake, which lies just under
the southern slope of Mt.
Cameron, at some foruer
age emptied into the Big
Laramie River instead of
the Cache la Poudre as it
does now; for the great
earth dike that now forms the eastern bank of the
lake is composed almost entirely of loose earth and
broken rock, being entirely different in character fromn
the composition of the surrounding barriers: yet this
theory is somewhat weakened by the absence of
moraines in the neighborhood. The supposition is,
however, that an immense glacier at some former period
slid down from the side of Mt. Cameron, dammed up the
original outlet of the lake, and turned the overflow of
the lake into the channel of the Cache la Poudre.

SNOW BANK FILLING BIG LARAMIE DITCH, JUNE 25, 1899—ALTITUDE, 10,000 FEET.

upon the snows for their water supply, and how
quickly and powerfully the snow supply is acted upon
by the sun and air of this arid climate.

It will be seen that these conditions have an im-
portant bearing upon the subject of irrigation, upon
which Colorado depends almost exclusively for her
agriculture. The rainfall of Colorado is merely sup-
plementary to her supply of water available for irriga-
tion. The question that interests the farmer more

¢ than anything else is the amount of snowfall in the
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mountains. Of so much interest is it that information
bearing upon the amount of spewfall from month to
month during the winter time is sought from many
points, and from bulletins in the local newspapers.
The relation of forestation to the snowfall and its pres-
ervation alsto engrosses the attention of the agricul-
tural economists. The setting aside of the Medicine
Bow forest reservation recently by the general govern-
ment was due to the efforts of certain farmers of
Northern Colorado, the purpose being to preserve the
forests as a shelter for the snows falling in the timber
belts, and thereby prevent their too sudden melting
and a consequent waste of water by excessive floods.
This reservation extends northward from the vicinity
of Estes Park some hundred and twenty miles, and is
about forty miles in width, including the great timber
bodies of the Medicine Bow Range, in which head the
Little and Big Thompson Creeks, the Cache la Poudre,
Big Laramie and North Platte Rivers. But it is not
the timber cutter so much as the forest fire that de-
stroys these forests. Every precaution is taken by
both county, State, and governimnent authorities to
prevent these fires, but the territory is so enormous
over which these timber tracts extend that it is well
nigh impossible to prevent fires altogether. Each sum-
mer the mountains swarm with outing parties, and a
lighted match carelessly thrown on the ground, or an
unextinguished camp fire, may start a conflagration
that may spread over large tracts of fine timber and
leave nothing in its track but blackened earth and
charred trunks.
One of our illustrations showing a snow drift filling
a section of the Big Laramie ditch, recently described
in the SCIENTIFIC AMERICAN, not only shows the
large bodies of snow remaining in this region as late
as June 25 of the year 1899, after our unusually copi-
ous snowfall of the winter before, but also gives a fair
idea of the denuded state of the mountains in the
vicinity, by reason of forest fires. On the slope above
the ditch may be seen the dead trunks of trees lying
about in wild confusion, while here and there may be
seen a sapling pine, bravely struggling to supply a part
of a once noble forest. The hillside in the back-
ground also gives some idea of the frightful ravages of
forest fires in the Rocky Mountains. There is a bare
remnant of a once dense growth of tall pines, the main
body being supplanted by a meager sprinkling of
aspen trees. Very slowly indeed are these ruined
forests being replaced by a new growth. And here
appears to be another proof of the changed climatic
conditions. On northern slopes, where the sun’s rays
descend with less power, and the snows are not so
quickly melted away, the tree growth is more vigor-
ous, but on the southern slopes it seems almost impos-
sible for trees of any kind to make headway against
an unfavorable soil and climate. Prof. Carpenter re-
cently made some investigations as to tree growth in
Estes Park, at an altitude of about 9,000 feet above sea
level. He found in one instance that it had taken
Sthirty-two years to make a
pine tree twenty feet high
and four inches through at
the butt, and twenty years
to make a tree twelve to
fifteen feet high and two
inches thick at the butt.
At an altitude of 11,500 feet
he found an aspen twig
about as large as a man’s
thumb and a foot high
that showed twelve
rings.

While this destruction of
forests has made no per-
ceptible difference in the
amount of precipitation, it
has mmade a marked differ-
ence in the flow of water

. in the mountain streans.
Instead of the snow beds
being protected from the
sun’s rays by a dense
shield of pine boughs, and
thus melting slowly and
giving a steady and ex-
tended flow of water, they
melt with great rapidity
upon the arrival of spring
and fill the mountain
streams with roaring tor-
rents whose volume can-
not be properly and eco-
nomically controlled by

the present ditch and reservoir facilities.

i

MRr. E. H. Harriman, the patron of the Harriman
Alaska expedition will publish the results of the ex-
plorations in a series of several volumnes prepared under
the general editorial management of Dr. C. Hart Mer-
riam. The first volume will be a narrative of the ex-
pedition by John Burroughs, with chapters on glaciers
by John Muir and other chapters by well-known
writers,
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The Durability and Preservation of Paintings.

A picture is one of the most precious of human docu-
ments, and at the present time artists are producing
paintings which are changing—changing so rapidly in
some cases that the beauty fades even before: they
leave the studio, and in a few years there will be
hardly a trace of their original beauty. The treatment
of pictures after they have passed from the artist’s care
is frequently one that tends to their destruction. The
durability of a picture should be a point of honor with
an artist. T'he permanency of ancient works of art is
well illustrated by the fact that some mmadders are still
quite vivid, and the same may be said of vermilion,
while the high reds have changed only slightly. The
red draperies of the Italian pictures as early as Fra
Angelico, painted with rose madder, are perfect at
the present time, and the Duteh and Flemish schools
exhibit many very excellent examples of the most dur-
able work. At the same time we find many failures—
for example, patches of black occur in drawings by
old artists where high lights were, and they had no
permanent true yellow or orange pigment, the yellow
used by older artists being fugitive. The yellows of
arsenic have not only gone themselves, but have also
injured the colors they came in contact with, while
the orange hues produced from the same substance
have turned dark brown, and in some cases black. In
more recent times, in some of the works of Cox and
Turner, there is noticeable a faded and changed con-
dition.

In the past the young artist was apprenticed to an
older artist, preparing’all the materials and grinding the
pigments to be used in the production of the picture,
consequently the artist knew exactly the quality of the
colors he was using and was not at the merey of the
color manufacturers. At Antwerp, there is a trunk
which belonged to Rubens, in which he had placed pig-
ments collected during his travels, showing what care
he took in selecting his colors. The atmosphere of our
city since the introduction of coal as a fuel is most det-
rimental to painting, fresco being well nigh impossible
with the air full of smoke particles and sulphur com-
pounds from the combustion of coal. If modern chem-
istry has produced many fugitive colors, it has also
added very largely to the list of permanent ones. The
English Architectural Review, from which we obtain
our information, gives most interesting facts relating
to the ‘‘Durability and Preservation of Paintings,”
written by James Leicester, F.1.C., F.C.S. The whole
of a man’s life work, the visible and surviving records
of our great painters, are dependent upcn a few tubes
of colors ; and when we consider the vast sums of money
given for great works at the present time, it is only
honest that they should be produced of good and dur-
able materials, and artists should look to the future
stability of their work as do architects. The prepara-
tion of colors too quickly and without sufficient wash-
ing, and in some cases the mixture of cheap and bright
pigments with dull ones, should be condemned. There
are many easy tests by which artists can detect im-
purities in their pigments, but they are not apt to go
to this trouble, nor have they the requisite experience
to test them, and they are too apt to be governed by
the colormaker’s word. The artist should demand,
savs Mr. Leicester, the chemical formula for each tube
sold, or in other words, the true name of the ingredi-
ents.

The scheme of M. Vibert, that painter of splendid
genre, is well worthy of consideration. He proposed
that a permanent commission on the material processes
of art be appointed, the members of the -committee to
be chosen frowm all branches of art having problems to
solve and advantages to obtain from the work of
the commission, also chemists and manufacturers ; and
the work of the commission being to investigate the
inventions and processes, ancient and modern, and to
indicate in special reports those. which might seem
preferable, and to conduet correspondence relating to
the objects of the commission, also to establish a labora-
tory where analyses could be carried on on. behalf of
the artists, dealers or manufacturers. No commercial
considerations were to be entertained, and the mark of
the society was to be placed on all products recognized
as good, the dealer or manufacturer depositing a
sample of the product and binding himself to produce
a product identical with the sample. All artists would
thus be assured of a pure material in no way injurious
to the preservation of their works. . It would be very
gratifying if a scheme of this nature could be adopted,
and in the end it would add to the business of the
manufacturers.

Mr. Leicester then describes the various media used.

Jduring the Middle Ages and in the Renaissance, and
gives some of the ancient directions for preparing
colors. He recommends that as far as possible, !pic-
tures should be painted on panels in, preference to
canvas and carefully protected on the back to guard
the painting from the action of the damp. Many seci-
entists and artists are of the opinion that pigments
should be tested by exposure to diffused daylight
alone, for sunshine exposures are hardly the condition
under which to test the durability of a pigment from
an artist’s point of view. Pigmentsare influenced ac-
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cording to the pureness of the atmosphere and the
dryness of the climate. It is possible to use pigments
in the pure air of the country which would be greatly
destroyed by the impure air of cities. In a fine, dry
climate like Egypt a picture-<could be produced which
it would be difficult to paint in England, and still re-
main as permanent. The artist, now as of old, is saf-
est when he considers what pigments he should ex-
clude rather than what new colors he can add to the
palette, and the durability of the pigments should not
be considered apart from the question of the medium,
as many of the most fugitive of pigments having,
owing to the medium they were used with, preserved
their freshness for hundreds of years, and the use of
copal and amber varnish with linseed oil for oil pie-
tures is most advisable for the production of lasting
work. At the present time it would be well if the sci-
entist and the artist drew more together, in order that
the emotions which the pictures are capable of con-
veying to the spirit which has been given to the paint-
er shall not either be left unrecorded or allowed to
fade from the book of record.

i ——

BELGIAN HARE RAISING IN SOUTHERN
CALIFORNIA,

The growing of Belgian hares has recently become
an extensive industry in Southern California, having
its center in Los Angeles. Here, within the past two
years, hundreds of firins have turned their attention to
the timid little red brown hare, and thousands of
hutches, or rabbit warrens, are housing the breeding
or growing animals. Many of the concerns have ex-
tensive equipments costing as much as thirty and forty
thousand dollars, while hundreds of others are mere
boxes in back yards screened with wire netting, the
proprietor of the place being some boy or woman of
the establishment.

The ecconomic value of the Belgian abides in its
flesh for food purposes. This Las no relation to the
ordinary hare or rabbit. It is white, close-grained and
tender, resembling very much the legs of frogs, being

A HIGH-BRED BELGIAN HARE

withal of delicate and most savory flavor. It is de-
cidedly an epicurean dish, being superior to fowl of
any kind ; no roast could be more palatable than a
good fat hare stuffed with oysters.

The animal commends itself to raising in small ways
from the fact that it is very clean and will be healthy
in the most limited and confined spaces. In this re-
spect it is greatly superior to poultry ; requiring neither
the care nor the space of chickens. These considera-
tions have made it distinetly the back yard pet of Los
Angeles in which enclosures many thousands are now
being raised. The prices of hares of good breeding
points are now high notwithstanding the number in
existence. A good buck or doe will bring from $50 to
$250, sales at the latter price being very common. The
ordinary does and bucks of the age of three months,
not bred from parents of prize records, bring from $20
to $25. The sex most commonly sold is the females':
a few unsalable does get upon the meat market
where they are readily gobbled up at twenty-five cents
per pound live weight, a price which makes the animal
worth from $2 to $2.50. They are killed and dressed
at the stalls while the purchaser waits. The animals
can be grown to maturity for from thirty-five to forty
cents, and they could be sold at seventy-five cents and
great profit realized ; the present prices, therefore, are
very remarkable, yet they have kept steadily up since
the inception of the industry and give no indieation of
waning.

The hares of Los Angeles come directly from Eng-
land and Belgium ; several of the firms make a special-
ity of.importing. It is said that a hare having the
points of the Belgian, but of smaller size, runs wild in
the country to the west of Antwerp; and by the im-
porters it .is said that it was from this hare crossed
with English breeds, the crossing being with. regard
to a table animal, that the now popular Belgian was
procured. Los Angeles appears to have gotten the
start upon the rest of the country as shipments are
being made daily from this place to all parts of the
United States, Florida being one of the largest takers.
A southern climmate, however, is not necessary for sue-
cessful culture of the animals. It will thrive equally
well in Michigan or Wisconsin and would do as well
in Massachusetts as in Mississippi.
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The high profit in growing the hare abides in their
wonderful fecundity and in their eating cheap pro-
vender. The doe brings forth every sixty days, having
from six to eleven and as high as fourteen in a litter. As
the doe can only suckle eight, a white rabbit, usually
an Angora, is kept in breeding to serve as nurse for
the surplusage. The youngsters grow fat a rate of
about one pound per month for eight months when
they are matured at eight pounds. They are bred at
seven months. They eat about the same food as a
sheep, their preference being for alfaifa or clover hay.
When the doe comes to vield her litter she prepares
for them a nest of hair which she pulls out of her own
body. If not prevented by spreading boards or wire
netting over the surface of the ground the doe will
burrow and produce her young in a chamber about
five feet under the ground. In this the animal fol.
lows a trait of the rabbit and not of the hare ; another
rabbit quality is that the young do not open their
eyes until about ten days after birth, while hares are
born with their eyes open. But with all these qualities
of unconformitity there is no doubt that the animal is a
hare. It has the small fore limbs and the large strong
kangaroo-like hind legs of the hare and it moves by
leaps and bounds.

In color the Belgian is a yellowish red when mature
with white upon the belly, and with long erect ears.

They are nearly black when born, turn almost gray
when a week old, but darken and redden as they ap-
proach maturity.

A Belgian Hare Association has been formed in Los
Angeles which has an extensive membership and all
the indications are that another enduring and exten-
sive industry has been added to the live stock interests
of the country, with-incident benefit to the pelt in-
dustry, for the skins make excellent furs for hatters’
uses, and for the lighter winter apparel for women,
while they are beginning to enter the trade as trim-
mings. O. P. WALCOTT.

Los Angeles, Cal.

Mines of Mount Sinai.

The Egyptains had mined the rugged sides of Mount
Sinai for copper and torquoises thousands of years be-
fore Moses climbed the mountain to receive the Tables
of the Law, and the Egyptains waged wars for the
possession of these mines. M. de Morgan with a party
of French engineers recently visited these abandoned
workings which is situated convenient to the Gulf of
Suez, and explored two of the ancient deposits. He
found the mineral deposits in the sandstone region
and not in the porphyries which constitute the great
mass of the mountain. These deposits consists of cop-
per and iron-bearing minerals, especially hematite and
some gypsum. Among the cupriferous minerals the
most valuable were the torquoise, many valuable speci-
mens of which which have been discovered from time
to time in the tommb and treasures of the Egyptains,
says The National Druggist, from which we derive
our information. M. de Morgan brought back to
France quite a collection of minerals most of which
were turned over to M. Berthelot who made a most
interesting report on the minerals, in which he stated
that the copper-bearing specimens were poor in metal
and not very plentiful. Mining such ores must have
been tedious and severe labor. The Egyptians were
still using arms of wood and chipped or ground stones
and copper was a rare and precious metal, the posses-
sion of which was thought to repay the most severe
labor. Later on, wood and stone implements gave
place to bronze which was made possible by the im-
portation of tin from remote regions. The extraction
of the metal was effected by methods similar to those
followed in the metallurgy of copper in its production
of similar ores from the remotest antiquity down to
recent times—the use of wood as a reducing material
along with silicious, ferruginous and calcareous fluxes.

The mines have been abandoned for at least 3,000
years, probably on acecount of a constantly growing
searcity of the material and the poverty of the residue
in metal. The 1ines were probably worked from
3,500 to 4,000 years. It is thought that the working of
the mines began nearly 7,000 years ago.

THERE is a close connection and to a certain extent
inter.-dependence between the relations of forest fires to
insect ravages, and insects to forest fires, diseases of
trees to insects and insects to fungous diseases, which
are not obvious at first sight. Dr. A. D. Hopkins in a
report on the insects enemies of the forest in the North-
west treats quite fully of this subject. Trees dying
from iujury by fires or weakened in vitality offer favor-
able conditions for the multiplication of vast numbers
of destructive insects. Moreover, the trees which have
been Killed by insects furnish, in their fallen branches
and partially decayed trunks and dry bark, a most
favorable propagating ground for the starting, spread
and perpetuation of forest fires. It is, of course, well
known that forest trees weakened by disease contri-
bute to the multiplication of insect enemies to forests,
therefore, the study of insects associated with un-
healthy forest trees should lead to results of economic
importance.
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Science Notes.
The fund for the naval arch at New York city is
being slowly increased. The location of the new arch
has not yvet been determined upon.

The Commirtee on Coinage, Weights and Measures
of the House of Representatives is again considering
the subject of the adoption of the metric systemn as the
legal system of the United States. Now that we have
acquired new territory the value of the metric system
should be brought home to all.

The Russians are preparing a map of ¥France for the
Paris Exposition. Each ‘* Department” is shown in
colored jasper. while the sea is represented by lapis la-
zuli, the rivers by platinum and the towns, to the num-
ber of 106, are marked by precious stones. 'The map
rests on a.marble slab about three feet square.

A liquid air plant has been given to the University of
Michigan by Charles F. Brush, of Cleveland, Ohio. It
is actuated by a 5-liorse power electric motor and its
capacity is about a quart of liquid air an hour. It is
to he used in the laboratory for  cooling purposes for
certain reactions. It will also be usedto furnish liquid
air for experimental purposes.

The ugly church of St. Maria Liberatrice on the
edge of the Roman Forum is to be demolished and ex-
cavations have been mwade on its site. The church
was bought for 375,000 lire, although a million lire was
at first asked. It was a prominent object in all views
of the Forum, but the results of the explorations on it
will be of the most value. This will be the first step
toward the noble scheme of reuniting the Forum- and
the Palentine. ‘

The Murnicipal Council of Venice has voted a message
of condolence to the family of the late John Ruskin.
They have also decided to place a memorial tablet upon
the house where he lived while he was gathering his
materials for the *“Stones of Venice.” This is certainly
mere justice, for Ruskin really discovered Venice and
made it famnous. A considerable amount of the annual
income of this most curious of cities mmay be directly
traced to his influence. )

The Prussian Meteorological Institute is about to ar-
range for the systematic examination of the Aéronaut-
ical Observatory at Tegel, near Berlin, says The Engi-
neer. Kites and balloons will be employved at heights
from 3.000 to 5.000 meters to ascertain the atmospheric
conditions. The registering apparatus is taken up by
a kite-balloon inflated with hydrogen, and can lift 500
meters of wire. To it a second Kite is attached and to
this latter a third, and so on until the balloon reaches
a height of 4.000 or nore meters.

Plans for the Passion Play have now been definitely
announced. The prices for seats will vary from 50
cents to $2.50, and excellent accomnmodations can now
be obtained in the town which can be reached by rail-
road. The part of Christ will be played by Anton
Lang, a young man who has not before had any im-
portant part. Joseph Mayr, who played the part in
1870-71, and 1880 and 1890, is now too old for it. Itisa
mistake to suppose that the scenery is erude and that
the acting is bad. The scenery is painted by some of
the best scenic artists in Germany. The costumes are
elaborate and the acting is excellent. The little Bava-
rian town will certainly be visited by thousands this
year. :

There is now on exhibition in I.ondon an employes’
checking cloek which, in addition, takes a picture of
the employes, says The Railway and Engineering
Review. The apparatus resembles a somewhat bulky
cawera with a large lens aperture in front and a but-
ton to be pressed just below the opening. Inside the
box is a clock and a sensitized ribbon. The idea is
that the instrument should be placed in a suitable
position near the employes’ entrance and that on his
arrival aud departure each man should stand in front
of it and press the button. The result is that a tiny
photograph of the clock is taken on the ribbon of cel-
1 1loid of the employe who is registered. It is claimed
that forty attendances per minute are easily recorded.
The records can be taken out once a week and can be
made ready for checking attendances by an office boy
in a short tizne. This seems however, a very clumsy
method of keeping time.

A recent number of The Philosophical Magazine
contains & paper on earthquake sounds, by Dr. C,
Davison, a somewhat neglected branch of seismology.
The sound is deseribed, says Naturé. as generally deep
and rumbling, like that of a heavy wagon passing. It
sometimes resembles thunder or wind more closely,
the fall of heavy stones, or the fire of distant cannon.
Near the epicenter of the earthquake loud crashes are
heard by some, but not all, observers at the time when
the shock is the strangest ; further away it becomes
rougher and more grinding at this moment, while at
a greater distance the sound is throughout smooth and
almost monotonous like the low roll of distant, thnn-
der. The neighborhood of the sound at the lower
limit of audibility is shown by the fact that it is heard
by some observers like the rumbling of a heavy trac-
tion engine passing, while others equally alert hear
no sound at all.
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Engineering Notes.
¥ According to The Engineer fifty thousand tons of
bituminous coal are being shipped from Philadelphia
by contract to Italy. It is for use on the railways and
the price is estimated at $1.50 per ton.

According to The Engineer, grindstones should not
be run by gas engines if they run other tools, as the
putting on and throwing off of the power affects ap-
preciably their speed, and thus causes the stones to
burst.

The Exposition authorities are anxious on acecount of
the condition of the Seine, which in rising has done
considerable damage to the buildings along the river
bank. The inofiltration of water has sunk one of the
wings of the Palace of Electricity ten feet.

It is said that up to November 20, over 1,300 projec-
tiles were thrown into the besieged town of Mafeking
by the Boer guns with the extremely feeble results of
six persons killed. This, says The Engineer, probably
forms a record of ineffectiveness in the annals of wili-
tary warfare.

Excellent results have been obtained with the use of
oil in blast furnaces. It is interposed between the hot-
air stoves and the tuyeres of the blast furnace. The

«0il is drawn by the blast into the furnace where it in-

crecases the temperature and also facilitates the redue-
tion of the ore.

The following from an Indian contemporary is inter-
esting :

The running of night trains on the Howrah-Amta
Light Railway has been permitted at a speed not ex-
ceeding ten miles an hour, on the condition that the
locomotive carries a 1.500-candle power Wells’ light.
The line is ballasted, but, we believe, is unfenced, and
the precaution of a powerful Wells’ light on the engine
is a wise one.

The clinlzer from the refuse destructors at Bradford,

‘England‘ which in 1894 cost nedrly $5,000 for carting

and dumping, is now turned to profitable purpose in
mortar and concrete making, says The Practical En-
gineer. Ground and mixed with cement, it has been
found to give excellent results for the formation of
reservoirs and inverts. During the winter months
screened clinker has found favor for sprinkling on
roads made slippery by the frost.

There are several places in New York where the
crossings are extremely dangerous even for an agile
man, and something should be done to ameliorate the
condition. Thirty-fourth Street and Broadway is pos-
sibly the worst crossing, and Twenty-third Street and
Broadway is about as bad, although the angles at
which the lines cross are better. It has been sug-
gested that *‘islands of safety ™ or *‘refuges” be built

at points between the pairs of tracks, in order that the .

pedestrian may have a moment’s rest before crossing
and where they can remain in safety until the police-
man is able to conduct them across. ' The preferable
form of such shelters would be circular and the plat-
forimns should be high enough to stay the progress of
evén a runaway carriage. Suech shelters would greatly
simplify the work of the poiice.

The nummber of manufacturers of acetylene gen-
erators is quite large in France and in other countries,
says Le Monde Moderne, while the number of consumers
is constantly increasing. In Germany, in 1898, accord-
ing to published statistics, the manufacturers sold
35,000 zenerators capable of supplying altogether 113,-
000 burners. In other countries, the proportion is
almost the same. This indeed shows progress, but
the fact remains, nevertheless, that acetylene has not
yvetshown that development which was expected of it,
and this is-due-to-the fact that no really practical gen-
erator has yet been devised for use by the small house-
holder who wishes to have his own plant. On the
other hand, if the gas is delivered highly compressed,
in cylinders, the user is exposed to dangers, the reality
of which has been confirmed by sad experience.
There vet appears to be & solution of the problem
which furnishes some interesting results; it is what
is known as dissolved acetylene. MM. Claude &
Hesse discovered that this gas can be dissolved in
acetone which, at ordinary temperature, absorbs
twenty-four times its volume at atmospheric pressure.
This proportion can be considerably increased by
lowering the temperature, and, at 80° C. below zero the
acetone absorbs more than two thousand times its
volume of gas. Unfortunately under these conditions,
it could not be practically made use of. Returning
then, to ordinary temperatures of from 15° to 20° C., if
a pressure of 10 atinospheres is used, which is not a
dangerous one, there may be stored in a liter of acetone
240 liters of gas. In order to make it still safer, the
company has recently perfected this process by adding
a species of filter, formed of a porous ceramic, which
is so placed in the reservoir as to effectually check the
gas in it from being ignited from the burners. It has
been demonstrated by experiment that in tubes of
small diameter the flame of this gas does not spread,
and the porous material constitutes in reality a series
of small tubes. The P.-L-M. railway company is about
to try this system on its cars.
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Automobile News,
Automobiles are not allowed in the Forest Hills
Cemetery, Boston. This rule was made.to obviate the
danger of accidents.

Special bells are now being made for autowmobiles.
They can be attached to the footboard and can be
reached by the foot of the operator.

Steam carriages eannot as vet be run freely in Paris.
An application has been made to the Minister of Pub-
lic Works for permission to run sueh carriages.

The British Government is endeavoring to purchase
five automobiles of the ‘‘tracteur ” class, each capable
of drawing two tons. They are for use in the Trans-
vaal.

The motor vehicle is likely to prove valuable for
piano mgving. A Cleveland firm is now using one
made by the Woods Motor Vehicle Company, of
Chicago, Ill,

At last the automobile has reached the department-
stores. One prominent New York firm is offering auto-
mobiles for $1,200. The advertiseinent announces that
one is ready for delivery and that others can be furn-
ished in a short time.

At the electric cab station in Boston where there are
over 100 automcbiles, arrangements are provided for
working the carriages after the batteries have been re-
moved. An electric cable is suspended from the roof
and this transmits the power to the carriages by the
‘aid of a plug so that the carriages can be run around
the floor with its aid.

The tour of England which is now being arranged
for by the Automobile Club of Great Britain and Ire-
land will be one of the interesting events of the year.
The automobiles entering the competition are to cover
a route of 1,000 miles, laid out froms London to Edin-
burgh and back, passing through a number of the

~Jarger cities, in each -of which the vehicles will be put

on exhibition for one day. This event will be preceded
by the Automobile Exposition, which is to be held
under the patronage of the club in Agricultural Hall,
London, April 14-21. It will be probably be fol-
lowed by an exhibition of the vehicles which have
taken part in the 1,000-miles’ tour, from May 12-19.
Among the cities to be passed through on this tour
are Bristol, Birmingham, Manchester, Edinburgh, New-
castle-on-Tyne, Leeds and Sheffield, these being sep-
arated by distances varying from 65 to 135 miles.
Prizes are to be awarded by the club to the amount of
$5,000.

The Automobile Club of France
names of four clubs which intend to compete for the
Gordon Bennett cup, these being the Automobile
Clubs of America, Germany, Belgium and Italy. Ac-
cording to the rules previously laid down, the entries
closed on December 31 last, and therefore, the cup will
be contested for by the five clubs above named. The
Belgian Club takes a wise precaution in having its
representatives compete first in the Paris-Bordeaux
races, which will take place on June 14 over a route
of 568 kilometers to be decided upon later. The
three conductors who make the best record will be
chosen to represent their club, on condition that an
average speed of 40 kilometers per hour be attained ;
this matter will be looked after by a committee of ex-
perts appointed for the purpose. The same club has
signified its intention to require the makers of the
vehicles used in the contest to furnish a certificate
stating that they are entirely of home manufacture, as
the rules require. It is expected that the other com-
peting clubs will adopt similar measures. To dis-
tinguish the vehicles of each country, it is probable
that they will be painted a different color ; thus the
French automobiles will be painted blue, the German
red, ete.

has received the

The programme for the international competitive
tests and races to be held in connection with the Paris
Exposition of 1900, at Vincennes Park, has recently been
decided upon by the Automobile Club of France.
There will be six principal events, one being held every
month, lasting for five days. The first of these will be
a competitive test of touring vehicles, commencing
May 14, including automobiles of 2, 4, 6 or more
places. This will be followed by a test of cabs for city
service, on June 18. A series of races at high speed
will be held, commencing July 23; this includes
three classes, large and small automobiles, and moto-
cycles. On the 13th of August the siall vehicles of two
places, breaks, ph®tons, ete., will be represented ; on
the 17th of September, iight delivery wagons. The
last of the tests will be held October 8-13, and wiil
include heavy vehicles of all deseriptions for the trans-
portation of freight aad passengers. A space has
been set apart in the park for each of the two main
classes, bicycles and automnobiles, the latter including
moto-cycles. Each of the sections will be provided with
a race-track. A charging station is to be erected for
the accumulators of the automobiles, besides supplies
of gasoline, oils, pneumatic tires, ete. Sheds are to be
provided with facilities for cleaning the vehicles when
they leave the race-track before entering the exhibition
hall.
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ELECTRO-PNEUMATIC SWITCHING AND SIGNALING the great yard, of which we present an illustration, ported on a series of huge cantilever trusses, the mid-
SYSTEM AT THE SOUTH BOSTON TERMINAL is thirty-five acres, and thirteen acres of this is covered dle span of which is 228 feet, and the two side spans 171

by the building itself. The maximum length of the feetin width. The mere statement of the area of the
The vast size of the new South Boston Terminal main station is 850 feet, its maximum width 725 feet. trainshed does not represent the extent of the accom-
Station necessitated the planning and construction of The trainshed itself, which is 602 feet long by 570 feet modations for tracks, as the station is of the double-
special work in more than one department of methani- wide, is covered by one vast curved roof, which is sup- deck type, the long distance express traffic being han-

STATION.

cal and civil engi-
neering. Notthe least
complex and difficult
problem was the ar-
rangement of a satis-
factory system  of
signals and switches,
for expeditiously and
safely controlling the
great volume of
traffic which day by
day rolls into or out
of the station. We
have already, in our
issue of .January 14,
1899, given an illus.
trated description of
this remarkable sta-
tion,which was open-
ed for traffic at the
commencement o f
last year.

It will not be amiss
in connection with
the present article to
recapitulate some of
the leading features
of this great work.
The station was
built to provide ter-
wminal facilities for
the express and su-
burban traffic
that enters

1.—S0UTH BOSTON TERMINAL YARD, SHOWING DIAMOND CROSSINGS AND SWITCHES, AND ONE OF THE SIGNAL BRIDGES,

dled upou twenty-
eight parallel ‘“‘stub”
tracks on the main
floor of the building,
and the suburban
traffic being accom-
modated on a two-
track loop, located
on the lower level be-
low the main floor, an
arrangement which
enables the suburban
trains to unload their
passengers, load up,
and depart, without
any of the delay due
to making up trains.

The present sched-
ule calls for a daily
service of 737 trains.
When we remember
that the making up
of these trains will
involve an even
larger number of
train movements, it
can be seen that the
track layout must
necessarily be very
extencive and elabo-
rate. In determining
what system of
switeching and
signaling to

Boston by four
different rail-
road systems,
namely, the
Providence di-
vision of the
New York,
New Haven
and Hartford
Railroad, the
O1ld Colony,
the New Eng.
land, and the
Boston and Al-
bany railroads,
This traffic is
estimated to
amount annu-
4lly to about
25,000,000 pass-
engers. Where-
as it was form-
erly handled
in four sepa-
rate and scat-
tered stations
it now enters
and leaves
from one com-
mon center.
The total area
of the terminal
site, including

ERpe——

adopt, it be-
came a ques-
tion of choice
between a me-
chanical plant,
in which the
connections
from the sig-
nalmen at the
tower to the
sigrals and
switches are
made by means
of an elaborate
system of bell-
crank levers
and pipe con-
nections, and
an electro-
pneumatie sys-
tem, in which
the pipe con-
nections are
displaced by
eleetric wiring
and hand pow-
er by pneu-
- matic power.
A mechanical
plant was out
of the question
because of the
large tower

8.—FRONT VIEW OF ELECTRIC INTERLOCKING MACHINE, SHOWING OPERATING LEVERS AND WORKING Mi)DEL OF YARD.
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building which would be required, and the large
amount of valuable land that would be occupied
by the lead-out piping, the width required near the
tower in each direction being about 45 feet. More-
over, the electro-pneumatic system is more economical
in labor, and it is estimated that on account of the
magnitude of the plant, the cost would be as great, or
even greater, for a mechanical than for a pneumatic
installation.

The yard is controlled from three towers. Tower
number 1, which is the nearest of the three to the sta-
tion, controls an area of tracks in which thereareswitch
and frog points equivalent to 238 ordinary switelies. It
is possible for eleven trains to move to or from the
trainshed at any one tiine ; and for the control of these
there are 148 semaphore signals. Tower number 2 con-
trols the switches and signals of the suburban tracks;
and tower number 3 has charge of the train
movements at the yard . limits, which are too
remote to be controlled by tower number 1.
There are nine steel-truss signaling bridges in the
yard, which serve to carry the greater part of the sig-
nals. One of these bridges, carrying ten semaphore
posts, is shown in our engraving of the yard. The
posts are hollow iron columns with the operating con-
nections inside, and as far as possible they are placed
vertically over the center of the track which they con-
trol. Forked blades are used to indicate that a route
clear through the system has been arranged, and they
are also used at the last signal before entering the
trainshed, to indicate that cars are standing on the
track in question, within the shed. Red indicates
“ stop ;" green “ all right” and yellow ** caution.”

The switches and signals are operated by compressed
air, which is piped to the desired points throughout
the yard. Single-acting air-cylinders controlled by
magnets are used to raise the signal arms, which are
brought back to a stop position and held there by
counter-weights. The switches are moved by double-
acting air-cylinders, which are provided with two pin
valves, magnetically controlled, one for each end of
the cylinder, which serve to control the auxiliary
cylinders that shift the D-valve. The D-valve cannot
act until a plunger which prevents its movement is
withdrawn, the withdrawal is effected by a third mag-
netic valve and auxiliary cylinder. The three mag-
netic valves are controlled by three separate wires,
which lead from them to the contacts of the interlock-
ing machine at the signal tower. The first part of the
stroke of the main piston moves the detector bar, the
middle part moves the switch, and the latter part
locks it in position. Hence, if the detector cannot
rise, being held down by the wheels of a passing train,
the switch cannot be thrown. The pneumatic cylin-
ders which operate the semaphores are controlled by
similar magnetic devices.

We present two illustrations of the interlocking ma-
chine as installed at the principal signal tower, No. 1.
Each pair of switeh points and each semaphore, in that
portion of the yard controlled by this tower, is con-
nected by wiring to this inter-locking machine, which
has complete control of the action of the electro-mag-
nets throughout the yard. Running transversely
across the interlocking table, and operated by the
small hand eranks shown in the front view of the same,
are a series of horizontal rotating shafts which are eapa-
ble of being moved thi-ough an arcof sixty degrees. At
their rear end the horizontal shafts are pro-
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NAVAL CONSTRUCTOR FRANCIS T. BOWLES.
Francis Tiffany Bowles, son of Benjamin F. Bowles
and Mary Elizabeth Bailey, was born in Springfield,
Mass., October 7, 1858. His grandfather, Samuel Bowles,
was the founder, and his uncle the greateditor, Samuel
The family is

Bowles, of the Springfield Republican.

FRANCIS T. BOWLES, U. 8. N,, CHIEF NAVAL CON-
STRUCTOR OF THE NEW YORK NAVY YARD.

of clear New England Puritan stock and allied on
every side with well-known Puritan names.

In 1875, Mr. Bowles entered the Naval Academy as a
cadet engineer. Early in the course, he determined
to become an Assistant Naval Constructor. Although
provided for by law, no appointments had ever been
made from graduates of the Naval Academy, owing to
the opposition of the old school of constructors.

In order to thoroughly equip himself as a naval
architect, Mr. Bowles applied, during his last year at
Annapolis, for permission to attend the School of Na-
val Architecture at the Royal Naval College, Green-
wich, England. His request being seconded by Sena-
tors Edmunds and Dawes, the Secretary of the Navy
made application to the English Governinent for Mr.

Bowles and his classmate, Richard Gatewood, to take’

the three years’ course. These young men began
in 1879 a course of study which has since been the
highest }:rize attainable by distinguished graduates of
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the Naval Academy, and has proved a most efficient
method of recruiting an efficient corps of Naval Con-
structors. Mr. Bowles’ instructor in naval architec-
ture was Sir William White, now Director of Naval
Construction of the British Admiralty.

Mr. Bowles, coming fresh from the English and Scotch
shipyards in October, 1882, and charged with the latest
information as to design and construction, was soon
detailed as Secretary of the Naval Advisory Board,
then charged with the control of the design and con-
struction of the first ships of the new navy. It is diffi-
cult to realize now the then existing conditions of dense
ignorance as to the real state of the art of ship and en-
gine building, and Mr. Bowles was met with the most
absolute incredulity as to the results obtained abroad.
It is interesting to recall that the ships recommended
for the navy by the first advisory board were all sin-
gle-screw vessels, even up to a first-class “cruiser of
6,000 tons. They were all unprotected, sheathed with
wood, of full sail power, with gun deck batteries, and a
speed of 10 to 15 knots for the various classes, Twenty
of the small vessels were to be built of wood, and on
the material for constructing the others the board di-
vided, part advocating steel and part iron.

Mr. Bowles struggled toinfuse the new ideas and sue-
ceeded in many important features of the designs. He
advocated twin-screws for all the ships, a system which
was adopted for the ‘* Chicago.” He made and secured
the adoption of the battery plans of the * Boston ” and
‘*Atlanta.” He fought against sheathing with wood
and won his case so thoroughly that the question has
laid at rest until recently. His serviceson this board,
which extended over its active service of four years,
are described in a letter of the late Rear Admiral Simp-
son, at one time president of the board :

“ Mr. Bowles has been attached to the board since
its inception, and as the center figure about which the
business of the board has circulated, he has shown an
amount of method and system, which combined with a
very retentive memnory, has madehim a valuable, and, I
may say, an unfailing referenceat all times. This, how-
ever,would indicate but faintly.the value of his services,
which could not have redounded to the credit of the
serviceand his own reputation without the knowledge
he possesses of marine architecture and engineering,
both of which have been frequently utilized by the
board.”

_Secretary Whitney made Mr. Bowles a member of
the Walker Board, which prepared the designs of the
“ Newark,” * Charleston,” * Yorktown,” etc.

1n 1886, Mr. Bowles was detailed to the Norfolk Navy
Yard, and was soon placed in charge. He there organ-
ized a modern shipbuilding plant, producing with the
very small means available the Navy’s most efficient
yard. He built the battleship ** Texas,” the cruiser
* Raleigh,” and completed the monitor *“ Amphitrite.”
During this tour of duty, extending over nine years,
he served as a member of all important boards at
Washington having to deal with matters of ship de-
sign.

On his departure from Norfolk the employes adopted
resolutions, testifying to his ‘ executive ability and
skill,” thanking him for ** his untiring energy as mani-
fested forthe advaucement of this yard, in securing the
necessary tools and appliances for the construction ot
vessels,” and congratulating himn on his promotion to
the New York yard, ** the best appointment in the gift

vided with electric contacts, and below them
are arranged the armatures of the series of
magnets which will be seen in Fig. 2, sup-
ported below the rear edge of the table.
The manipulation of the horizontal shaft by
the signalman serves to give the required con-
dition to the magnets at the switches and
signals throughout the yard for their opera-
tion.

Arranged above the interlocking table
at right angles to the rotating shafts, and
extending its full length, is a vertical board,
upon the back of which are carried a series
of transverse and vertical bars, to which
horrizontal and vertical movements are given
by means of bell-crank levers. Each hori-
zontal rotating shaft is connected to its own
system of transverse horizontal bars. The
barsare arranged to interlock with one an-
other by a system of cross-locks. The ends
of the rotating shafts are engaged by the
armatures of electro-magmets, which are so
governed, by the switches and signals oper-
ated, that the levers and apparatus operated
by them must agree in position before a pre-
scribed route through the yard may be given.

A working model of the yard is attached
to the interlocking machine and faces the
signalman as he stands at the front of the
table, see Fig. 3. The working model shows
all of the switches moved by the interlocking
machine, and every movement of the
switches or signals throughout the yard is
faithfully represented on the model as it
takes place. We are indebted for our de-
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of the department.”

Mr. Bowles' administrative and business
capacity has always been recognized in the
navy, as well as his unflinching demand for
efficient personnel in the navy yards. This
has frequently brought him into conflict
with politicians, and led to investigations of
his conduct of affairs, which have always
resulted in credit to himself and confusion
to his enemmies.

Secretary Tracy consulted him in regard
to the introduction of Civil Service into the
navy yards and made large use of his
knowledge and experience in framing the
first rules put in force.

Mr. Bowles came to the New York Navy
Yard in 1895, being detailed by Secretary
Herbert at a time when certain irregulari-
ties were found in the employment of men
in violation of the rules. He proceeded
quietly and effectively to rid the place of
incapable, idle and worthless employes who
had infested it for years, and has produced
an organization whose efficiency was de-
monstrated clearly in the Spanish war,
when the work turned out at the yard won
the admiration both of the navy and the
business comimunity.

In September, 1897, desiring the earli-
est possible completion of the repairs to
the large dry dock at the New York Navy
Yard, the Secretary of the Navy placed

o
i the work under the immediate charge of

\

PLAN OF THE NEW YORK NAVY YARD, BROOKLYN, SHOWING PROPOSED

IMPROVEMENTS.

Mr. Bowles, by whomn it was brought to a
successful conclusion and the dock put in
excellent condition. Since its completion,
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all of the largest and heaviest ships in the navy have
been successfully docked therein.

During the Spanish-American war there were 2,200
construction employes, averaging 14 hours per day,
under Mr. Bowles’ orders. Due largely to his remark-
able executive ability and quick and correct decision,
there were fitted out at the New York Navy Yard, for
auxiliary service, forty-seven vessels—as many as were
turned out in all other yards together. Mr. Bowles
was further in complete charge of fitting out the army
hiospital ship ‘‘Relief,” which for completeness of
hospital arrangements is to-day unsurpassed. Second-
ary batteries were fitted on the *“ St. Louis,” the * Har-
vard” and *‘ Yale,” without interfering with their move-
ments. In many instances, the alterations were out-
lined, plans made and issued, and work begun within
twenty-four hours after a vessel's delivery at the yard.

Mr. Bowles was the prime mover in the organization
of the Society of Naval Architects and Marine En-
gineers. From its incorporation he has been Chair-
man of the Executive Committee of the Council, and
since 1895 has also served as Secretary-Treasurer of
the society. In moving hin a vote of thanks, Vice-
President Loring, of the society, stated ‘‘In the work of
inception and execution, the master mind and guiding
hand have been those of Naval Constructor Francis
T. Bowles.” Col. Edwin A. Stevens, member of
the Counecil, said : ‘I take it that ‘we can regard Mr.
Bowles’ work in fostering this society. . . . as an ex-
ample of the spirit of the service, taking Mr. Bowles as
the type of the re-constructed navy of the United
States,.of the men that have made that re construction
possible.” Sir Nathaniel Barnaby ecalls the corre-
sponding English organization ‘* The home for research
in naval construction ;” and due to the efforts of Mr.
Bowles, the American society has come to occupy a
similar place and is meeting with great success in.its
object, ‘‘the promotion of practical and scientific
knowledge in the arts of shipbuilding and marine en-
gineering and the allied professions.”

— e e ——
NEW YORK NAVY YARD, BROOKLYN,

One of the most evident facts demonstrated by our
late conflict with Spain was the important part which
must always be plaved by the navy yards of the
country in the successful prosecution of a war—a fact
too little understood or too long overlooked by Con-
gress. Only those who were au courant with our
deficiency in dry docks and other essential facilities
knew to what straits we might have been brought by
the sudden crippling of half a dozen of our deep-
draught ships, and the consequent demand for instant
docking. Happily, however, Congress seeics now to
have awakened to the importance of this question,
and our various yards will soon be suitably equip-
ped to meet the needs of an ever-growing navy.

By far the most important of the navy yards of the
United States is that known officially as the Navy
Yard, New York, and popularly as the Brooklyn
Navy Yard. It bears the same relation to our navy
as Portsmouth and Chatham to the British navy,
and Brest and Toulon to the navy of France, and
some idea of its capacity may be gathered from
the fact that in the course of a single year as many
as 120 vessels have visited the yard for repairs or

alterations, 50 of these being vessels of the regular -

service and 70 of them being vessels on which con-
siderable structural changes were necessary in trans-
forming them to suit the needs of naval service. In
the same period 66 vessels were docked and painted.

LocATiON AND HISTORY OF THE YARD.—If the
reader will take up a map of New York he will notice
that the East River for the first mile and a half of its
course from the southern end of Manhattan Island,
runs in an easterly direction and then turns sharply to
the north, making a bend of about 90 degrees. The
outer angle of the bend forms what is known as Walla-
bout Bay in which is situated an island, separated
(save for a narrow causeway) from the main land by
the Wallabout Channel. The island, the channel and
most of the adjoining land encompassing the channel,
go to form the 213 acres inclosed within the boundaries
of the New York Navy Yard. Historically the site will
always possess a mournful interest owing to the fact
that during the Revolutionary War the British prison
ships were moored in the Wallabout Channel, and that
on board of these vessels thousands of American pa-
triots perished. They were buried right in the mud
flats of the bay upon which stands the present dry
docks and buildings of the Navy Yard, and during the
excavations for various new structures, portions of
skeletons have frequently been exhumed. This has
occurred as recently as February of this year, when in
excavating near the clothing factory, fragments of sev-
eral skeletons were brought to light.

For the origin of the New York Navy Yard we must
go back to the vear 1801, when the Chief Executive of
the United States, John Adams, having exhausted
every argument to induce Congress to appropriate the
necessary money, purchased on his own responsibility
the sites for six navy vards. Among the yards thus
secured was the ** Waallbought,” Brooklyn, now cor-
rupted into ‘‘Wallabout.” Subsequent additions were
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made in 1824, 1848, and 1867, and at a later date two
sections were sold to eity of Brooklyn, one of which
is occupied by the well-known Wallabout Market.
The present value of the yard, with its docks, build-
ings and plant, is estimated at about $19,000,000.

The extent of quay wall available for the berthing of
vessels is approximately one and a quarter miles. The
boundary limits are on an average about one-quarter
of a mile from the water front and the yard including
the island known as Cob Dock, contains as we have
said, some 213 acres. The greater part of the build-
ings were erected prior to the reconstruction period
of the navy, which dates from about the year 1883,
at which time the buildings and machinery were entirely
inadequate to the requirements of a modern navy
yard. Subsequently to the date mentioned, and
particularly during the last decade, the more gen-
erous appropriations and the advent of vigorous

and competent officials {to the yard, have resulted’

in a great improvement of its capacity for every
kind of naval work. Many old and unsuitable build-
ings have been torn down, and replaced by modern
structures, fully equipped for the necessities of the
new navy. Complete arrangements have been made
for receiving and disposing the vast quantities of naval
stores of all descriptions which pass through this prin-
cipal supply depot of the navy. Complete electrical
plants, both for lighting and power, have been in-

stalled, and elaborate hydraulic and pneumatic plants

have been laid down. The quay walls have been
extended, and, by dredging, have been made available
for .vessels of great draught of water. At the comn-
mencement of the era referred to the vard possessed
but one dry doek,. the old stone dock, with a length of
only 370 feet. Since this two large docks, one 500 feet
in length, and the other 670 feet have been constructed,
and the 500-foot dock is now being largely rebuilt in
concrete.

An important feature in connection with the ar-
rangement of the docks is the systemn of double-track
railways which encircles each'dry dock and by means
of connecting branches unites them with the boiler
shop. On this system there are two large 40-ton
locomotive cranes which have a reach of about 60
feet. The arrangement of the tracks is such that it is
possible for the crane to pick up a boiler in:the boiler
shop, carry it to any one-of the dry doceks, and-lower
it directly into the hold of the vessel. These cranes
are also of the greatest service in handling guns, gun
carriages, and the heavier pieces of machinery and
ship’s framing and fittings. One of our illustrations
on the front pages shows the yard floating derrick
which has a capacity of 75 tons at the end of a 65-foot
boom. One advantageous feature of this derrick is
that the boom is capable of rotation about the mast.
The floating derrick and the large locomotive cranes
just referred to make it possible to handle the heaviest
weights with ease and dispatch. There is also an
elaborate system of single-track railway, as indicated
by the single line on the accompanying plan of the
yard. It will be seen that the tracks extend down the
whole water front and through the main streets of the
yard, short branches being run from the streets into
the various shops.

BuiLpinGs.—The buildings of the yard are commo-
dious and of a very substantial character. The older
structures have been largely rebuilt and refitted and
there are several entirely new structures that have
either just been completed orare in process of erection.
The largest building is the smithery, which measures
300 x 200 feet. The foundry is 350 X 110 feet, and the
main machine shop of the Steam Engineering Depart-
ment measures 350 X 100 feet with a wing 210 X 95
feet. The general storehouse measures 200 X 200 feet,
and the joiner and paint shop is contained in a fine
granite building which is over half a century old, in
which is also the Construction and Repair Electrical
Plant. On the summit of the hill, in the northwest-
ern corner of the yard, issituated the commandant’s
house, now occupied by Rear Admiral J. W. Philip,
well known as the commanding officer of the * Texas”
during the Spanish-American war. It will interest
our readers to know that the first commandant of the
vard was Lieutenant Jonathan Thorne, the hero of
Washington Irving’s ' Astoria.”

THE DEPARTMENT OF CONSTRUCTION AND RE- -

PAIR.—The work undertaken at the Government Navy
Yard is so complex as to necessitate its division under
various departments. The most important of these is
the Department of Construction and Repair, which
has charge of all work connected with the hu'l proper
of the vessels. It has charge of the important work of
docking, painting and undocking; it installs and su-
pervises all piping in connection with the drainage,
water, and ventilation systems; it looks after the
necessary work in fitting up the quarters and receiving
spaces of ships,and providesthe necessary furniture and
various details essential to life aboard ship ; it has under
its supervision the steering machinery and that for the
hoisting of anchorsand handling of themany boats with
which all naval vessels are supplied. It alsohascharge

- of building the boats themselves, and in this connection

it should be mentioned that a large three-story boat
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storehouse has been planned which will be erected on
the spot indicated in the accompanying map of the
yard. Electric traveling cranes, running from one end
to the other on each floor, will enable the boats to be
picked up and carried to a well at one end of the build-
ing, where they will be lowered on to suitable trucks
on the yard railway and carried to the water.

There are thirteen buildings connected with this de-
partment, and in addition to these a large steel store-
house is in process of erection. Several of the illustra-
tions on the first page of this issue show the interior
of these buildings and the various improved tools and
appliances in the shops. Limitations of space prevent
any very detailed description, but we draw particular
attention to thegasplant which furnishes the necessary
fuel for the various forges for the plate-bending sheds
and smitheries. It consists of a Root blower which
delivers air at a pressure of 2 pounds to the square
inch. A part of this air passes through the large
tanks of gasoline shown in the illustration, and the gas
thus formed is piped to the different forges and bend-
ing furnaces. The other part of the air is carried
through an air main to the various shops, and by
means of an air pipe and a gas pipe at each forge the
mixture is regulated according to the work to be done.

A comparatively new feature of this department is
the compressed air plant, whose mains are carried to
the different shops and are also extended to and
around each of the dry docks. The mains at ‘the
docks are located a few feet back from the curb, and
are provided at intervals with connections from which
the air is piped through flexible hose to the various
portable machines used for drilling. chipping and
caulking both on the inside and outside of the vessel.

~Among the uses of air in the shops is that of wood

boring in the boat shop, brass polishing, hoisting in
the blacksmith and machine shops, machine molding
in the foundry, and for tests of all auxiliary machinery
where steamn may not happen to be available.

THE DEPARTMENT OF STEAM ENGINEERING, as
the name indicates, has charge of all work connected
with the engines and boilers of the ships, and such
auxiliary machinery as is not under the direction of the
Construction Departmment. THE DEPARTMENT OF
YARDS AND DoCKS has charge of the erection and
maintenance of all the yard buildings ; attends to the
lighting, heating. and furnishing of these buildings,
and keeps in repair the dry docks. quay walls and slips,
streets and tracks. THE EQUIPMENT DEPARTMENT
has charge of all matters relating to the rigging of the
ships ; furnishes all electrical appliances and the instru-
ments connected with the navigzation of the ships,
and installs the complicated systemn of electric wiring
which is now such «n important item in the vessels of
our navy. THE DEPARTMENT OF SUPPLIES AND
AccoUuNTs has charge of the accounts of the officers
and employes of the yard and the purchase of all
material for the use of the various departments. It
keeps a general storehouse supplied with naval stores
for the use of all the vessels in the navy and in
many cases it supplies the other navy yards as well.
THE ORDNANCE DEPARTMENT has charge of all
matters relating to the ordnance of vessels, their guns,
torpedoes, and ammunition. It has to see that the
vessels are fully sapplied with the ammunition and va-
rious stores connected with ordnance. The efficiency
of this department was displayed.conspicuously during
the recent war when our vessels, not merely in Cuban
waters, but in the Far East, were never in danger at
any time of running short of ammunition.

PROPOSED IMPROVEMENTS. — Although the New
York Navy Yard has inade such a good record in re-
spect of its ability to turn out a large amount of work,
it is a fact that much of the repairs, ete., undertaken
at this yard, is done at a great disadvantage, owing to
the lack of proper berthing space and the impossi-
bility of placing the ships at wharves reasonably ac-
cessible to the shops. The trouble is due to the exist-
ence of the Wallabout channel and the fact that on
the navy yard side of the channel there are, at present,
berths available for not more than five ships, and
that of these only two are suitable for large or longs
vesseis. This necessitates the berthing of some of the
ships that come to the yard at the Cob Dock, cow-
munication with which is only possible by a slow and
inadequate rope ferry, which is subject to constant in-
terruption from passing tugs and barges. Moreover, all
materials and stores forlships on the Cob Dock have
to be hauled fully a mile by teams over poor roads
extending around the dryv docks and over the causeway.

The accompanvine pl an shows the scheine of altera-
tions, drawn up by Naval Constructor Bowles, with a
view to remedyving this serious defect by providing
ample berthing space in close proximity to the shops.
The plan, which has every probability of being car-
ried out, eonterplates the removal of the southern end
of the Cob Dock and the building out into the en-
larged channel thus formed of six long piers and one
shorter one, all projecting from the Brooklyn shore as
shown. Bv abolishing the Cob Dock for berth-
ing purposes, the enlarged berthing space thus af-
forded on the Brooklyn shore would be sufficient to
accommodate at any one time eleven of the largest
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and two smaller vessels, while there are the added ad-
vantages of an ample and unobstructed channel for the
passage of ships from the East River to the dry docks,
and that the vessels in taking up their berths at the
new piers would be out of the heavy tideway which at
present sets-up and down the Cob Dock.

The plan of reconstruction also provides for two
covered marine railways on the Cob Dock for hauling
and storing torpedo boats. At present the boats are
hauled out on temporary ways on the Brooklyn side,

CHIEF OF TETUILA—MOUNGA.

where the work of painting and repairs is often
seriously delayed by the weather. The New York
Navy Yard, as thus reconstructed, will compare favor-
ably with the best of the European navy yards.

BUILDING WHARF AT PANGO PANGO.

Pango Pango harbor on the island of Tetuila, one of
the Samoan group, is a possession of great value to a
power like the United States with world-wide . com-
merce and increasing interests and responsibilities so
diversified. Though surpassed in extent by some of
the harbors of Australia and China, there is not one
whoseladvantages are greater and where the safety of
a fleet from storms or attack, is so assured or so easily
provided for. The island itself is volcanic and the
harbor originally a crater. The dimensions of Tetuila
is about thirteen miles in extreme length and is one
vast range of mountains, some them 3,500 feet high.

The harbor is an ideal one with a narrow and deep
entrance about one-third of a mile in width. Its di-
mensions are one by one-fourth miles, and throughout
its entire extent a depth of forty fathoms is main-
tained. It is surrounded by high hills and the most
violent storms of that latitude do not affect it.

The United States intrusted to a San Francisco firm
the construction of a wharf 300 feet in length with a
face of 400 feet, to be built of steel, which is now un-
derway and will be completed in September. In addi-
tion coalsheds of corrugated steel capable of storing
6,000 tons are being erected and will be completed at
the same time. The work is making rapid progress.

The inhabitants of Samoa are said to be delighted at
the prospect of becoming attached to the United States.
The more intelligent among them realizing the ad-
vantages of being protected by a powerful nation.

TEETIRILN, T
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They are all nominally Christians, though not all of
onesect. Most of them follow the English missionaries,
though a few are Catholies. A good many heathen
superstitions and customs survive. The woinen are the
most virtuous savages in the world, though their mar-
riage customs seem to more civilized nations somewhat
lax. The marriage relation endures only so long as
mutually agreeable, when a separation is at once
granted. Several of the workmen who areconstructing
the wharves have formed alliances with the natives
who make good wives and are extremely proud of their
white husbands. They are industrious and make good
housekeepers. There are many chiefs among the na-
tives and they are accorded certain privileges and great
deference, but the paramount chief over all is Mounga,
a magnificent specimen of physical strength, who
stands 6 feet 2 inches in his bare feet. His wife is con-
sidered a fair type of an island beauty.

The island is productive and yields ample supplies of
bread fruit, taro and bananas, which constitute the
principal articles of food consumption. The waters
also abound in fish, and the natives are very expert in
catching them.

Besides the natives raise quantities of pigs and
fowls, which they sell to passing vessels. The com-
munity is a happy one, and quarrels are infrequent.
The climate is very
warm and [enervat-
ing, though the
workmen employed
at wharf-building
enjoy excellent
health.

The distance from
Apiato Pango Pango
is 82 [miles, though
the two islands are
only separated by a
narrow strait.

— i —

Electricity from a
Snow Storm.

William A. Eddy,
at Bayonne, N. J.,
made some interest-
ing tests on Febru-
ary 17 with a Kite,
his object being to
make an electrical
test of a snow storm.
A 6-foot single plane
kite was used, and
it was attached to a
steel wire. -The brush
discharge could be
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of Washington bear the names of the men who felled
the trees, and the sawirills for which they were
destined. Some logs 8 feet in diameter are often seen
there, and some entire trees 150 feet long, evidently up-
lifted by the roots during some terrible tempest. The
newer logs are without bark, and they are as hard as
stone, due to their long immersion in salt water.

Luncheons in Schools.

Luncheons were first introduced into the public
schools of Boston five years ago, and their practica-
bility has been established. There are now thirteen
schools in all that are taken care of by the New Eng-
land Kitehen managers, sayvs The Sanitarium. The
luncheons are served only in the high, Latin, and nor-
mal schools, as pupils have but one session, while in
the lower grades there are two sessions and the chil-
dren have about two hours at noon in which to.go to
their homes. At present the luncheons are served in
the basements of the sechools, where the light is poor
and the facilities for handling the food are not of the
best. In the new buildings provisions will be made
for Junch rooms. The food is sold in combinations for
five cents each, and ten cents supplies a fairly satis-
factory meal. At the manaal training-school at Cam-
bridge, where the pupils perform considerable hard

plainly heard follow-
ed by a 1-inch spark.
The electrical activi-
ty with the kite at so moderate an altitude was the
greatest that had ever been experienced, the effect be-
ing about the same as if a thunderstorm had been
near.

Driftwood on the Alaska Coast.

There is an extraordinary deposit of driftwood on
the coast of Alaska, some 1,200 or 1,500 miles northwest
of Seattle. A constant deposit of logs and driftwood
has been going on for hundreds of years, and it is due to
the phenomena of the tides, the Pacific Gulf Stream,
the ocean currents and the peculiar formations of the
shore-lines at that point. According to The Chicago
Times-Herald, logs and timbers are readily identified
there as having come from Japan, China, India and
other localities of Asia, as well as from California,
‘Washington and other parts of the American continent.
Thereare fine logs of camphor-tree, the mahogany, the
redwood and the pine. Some of these from the State

BUILT AT THE ISLAND OF TETUILA,

SAMOAN METHOD OF PREPARING FOOD.

manunual labor, the twenty-five-cent dinner has proved
very successful. Only the very best materials are used
in the cooking. The bill of fare for one day includes
oyster broth, milk, cocoa, three kinds of sandwiches,
graham, white, and coffee rolls, corn cake,. custard,
baked apples, cookies, and fruit. Everything at the
schools is strictly home-made and is cooked under the
supervision of those in charge of the work of the
kitchen.

The March Building Edition.

The Building Edition for March is a unique number
being devoted almost entirely to beautiful houses
which have been built at ‘* Hillerest Manor” and
*“Crag Terrace,” in Greenwich, Conn. The houses
possess many remarkable and individual features.
The literary contents is of unusual importance. This
is one of the handsomest numbers of this periodical
which has ever been issued.

‘The Current Supplement.

The current SUPPLEMENT is appropriately called the
‘ Niagara Falls Industrial Number,” and forms a most
valuable compendium of information relating to
Niagara Falls, its history, geology, topography, rail-
ways, bridges, power plants, industrial establishments,
ete. It is illustrated by thirty-five engravings. We
believe that our readers will appreciate having all mat-
tersrelating to the recent developments of Niagara in
concise form within the limits of a single number. It
will prove a valuable reference number for many yvears
to come, illustrating as it does some of the largest hy-
draulic and electric machines ever constructed and
some of the most interesting bridges ever built.
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RECENTLY PATENTED INVENTIONS. with the float. The device can be used for any purpose | pitch of some of the strings of the group, thereby chang-

Agricultural Implements.

SUGAR-CANE CARRIER.—Josi ELiGi0 TALLET,
Matanzas, Cuba. This improvement in devices for
handling and dumping sugar-cane comprises a series of
slings or cables adapted to pass beneath the cane. One
end of each sling is detachably secured to a supporting-
frame, the other end permanently fastened. A tripping
device is connected with the detachable connections and
is operated by a member when the frame is lowered.
Only one end of the slings is released; and when the
frame is hoisted and removed, the slings are automatic-
ally drawn from beneath the cane. Thus the removal of
the slings by hand is obviated.

PLOW-CLEVIS.—WiILLIAM G. LANDERs, Rehoboth,
Ga. The clevis has its end bar provided with a vertical
slot to receive a thill-iron. At one side in rear of the
end bar ir a vertical keeper-slot. A cross-bolt is passed
through this keeper-slot, is connected with the opposite
gide of the clevis, and adapted to secure a link passed
through the slot in the end-bar of the clevis. The im-
provement does away with an extra lap-ring or connect-
ing-bolt, thus shortening the distance between the plow-
beam and singletree and causing the plow to run more
steadily.

HAND-PLANTER.—CHARLES NEWMAN, Springfield,
Mo. The hund reed-planter has a wedge-shaped point
open on tke rear side and normally closed by a spring
jaw. The point is connected with a tube provided with
a seed-hopper. An adjustable spring-foot is attached to
the point and connected by rods with the spring-jaw.
The operator walks in a straight line across the field, and
alternatelyraises and lowers the planter ateach step. The
wedge-point thus enters the soil once at each step; and
as the tube ig inclined forward, the spring-foot is caused
to open the point to discharge a due quantity of seed.

Electrical Apparatus,

PYROXYLIN AUTOMATIC ELECTRIC FIRE-
ALARM.—JEHAN DE FROMENT, Notre Dame de Lourdes,
Manitoba, Canada. Fires in buildings usually begin in
woodwork in contact with defective conductors. A
chimney, for example, in crumbling away, exposes the
underlying woodwork to the flames. The inventor winds
a pyroxylin thread around the chimney (or other in-
flammable part of a building) or between the fioors at
few inches from the chimney. Pyroxylin (which burns
several times more rapidly than gunpowder) ignites at
the contact of the least spark, releases a spring, and
sounds an electric-alarm. The pyroxylin, owing to its
low thermostatic power, burns only at the actual fire.
The inventor has publicly tested his system both in
New York and Canada with very gratifying results.

Engineering Improvements.

IGNITER FOR EXPLOSIVE-ENGINES.—FRED J.
MacEYy, Ontonagon, Mich. It often happens that the
firing-ping or contact-points of vertical explosive-en-
gines become coated either with dirt or with oxid, so
that the spark is not properly produced. To overcome
this objection, the inventor mounts one firing-pin mova-
bly with respect to the other. A rod carries the movable
pin and has a spiral groove. A movable support for the
rod has a pin or projection engaging the spiral groove in
the rod. The support can b2 moved so that the movable
firing-pin will be turned upon its axis after contact with
the other firing-pin. The turning movement is sufficient
to rub off any dirt or oxid on the ends of the pins, so
that the spark is produced with absolute certainty when-
ever the pins touch.

ROTARY BALANCED VALVE.—WiLLiAM B. ORR
and CHARLEs K. BoorH, Macon, Ga. This rotary bal-
ance-valve comprises an incased steam-chest provided
with a valve-seat in which the valve turns. The valve
has side parts opening into the steam-chest, an exhaust-
port, and cylinder-ports. A top or cap is provided for
the valve-seat. The valve which turns in the seat has an
exhaust-cavity, side cavities, and a top cavity. Trans-
verse spring-pressed packing-plates in the valve are in
contact with the under side of the cap and are arranged
between the side and top cavities. A valve thus con-
structed cannot leak.

SLIDE-VAL VE. — GEoRGE W. CARPENTER and
ROBERT WATSON, Nanaimo, British Columbia, Canada.

The invention provides a simple slide-valve - which-

can be cheaply made and readily attached to any or-
dinary cylinder, and which acts as an automatic drain for
the cylinder to clear it of condensed steam. The slide-
valve used consists of oppositely-arranged, open-ended
valve-cylinders fitted in the cylinder.covers. Hollow
valve pistons slide in the cylinders and contain inlet and
exhaust-ports arranged to register alternately with ports
in the cylinders. The pistons are formed with annular
flanges at their outer ends, engaging the outer ends of
the valve-cylinders when the pistons are moved in-
wardly. The pistons are longer than the cylinders so as
to project inside the main cylinder when slid inwardly.
The valve- pistons are instantly released from pressure
at the end of the main piston’s stroke; while the piston
just opening to the steam is assisted to its place by the
steam, thus avoiding all jar.

Mechanical Devices.

BOAT DRIVING-GEAR.—JoHN A. FREUND, Brook-
lyn, New York city. The purpose of this invention is to
provide an effective means for manually driving pro-
pellers in small boats. The mechanism consists of a
hand-lever to the lower end of which one end of a-link
is pivoted, the other end of the )ink being pivoted ex-
centrically on a gear wheel meshing with a bevel-pinion
on the propeller-shaft. The boat can be driven in either
a forward or backward direction by the mechanism.
The inventor prevents the gear’s moving in the wrong di-
rection by means of a double pawl.

WAVE-MOTOR.—SAMUEL P. SWEARINGEN, Pasa-
dena, Cal.- The wave-motor comprises a frame above
the water, a float, and a set of arms pivoted to the floats
and frame and permitting each float to swing in the di-
rection of movement of the waves. A shaft journaled
on the frame carries a ratchet-wheel, which -is -engaged
by pawls on two levers pivoted concentrically with the
shaft and extending in opposite directions. - Links or
bars are connected with the outer ends of the levers and

for which power is desired.

PAPER-COATING MACHINE.—WniLiAM H. WaL-
DRON, New Brunswick, N. J. The machine is designed
to be used either as an adjunct to a paper-making ma-
chine arranged to coat paper uniformly on both sides.
A delivery device is used consistingof a trough under
which the paper passes and in which a roller is con-
tained. An apron, in peripheral contact with the roller,
extends outeide the trough into close proximity to ‘the
upper surface of the paper. The paper is passed around
a transverse roller in horizontal alinement with the de-
livery device and is horizontally returned over the de-
livery device. The paper is passed underneath a second
delivery device, located immediately above the first.

BASKET-STAPLING MACHINE.—JomN C. TITUS,
Norfolk, Va. Berry-baskets are formed by taking two
pieces of. veneer creased transversely to form the bottom
and sides; and these two pieces are laid across each
other upon a square former with tapered sides. A thin
strip ir arranged on the inside and another on the outside
clamp, the edges of the basket between them. The
fastening of these strips to the edges of the basket is
the work which the present machine is intended to per-
form. The former heretofore has been turned by hand
successively to present each one of its four sides to the
staple-driving devices. The finvention provides auto-
matic mechanism whereby tbe basket-former not only is
presented to the staple-driving device, but the basket
and former are turned around aatomatically to present
each side. When the four sides are finished, the work-
ing mechanism of the machine is automatically stopped;
and the driving-wheel runs free while the attendant is
fitting the parts of a new basket to the former.

SEWING-MACHINE MECHANISM.—MURNEY DEN-
DURENT, Robinson, Kan. This invention simplifies and
improves the feed and shuttle actuating mechanisms so
that they contain fewer parts, run more easily, are more
readily accessible, and are more quickly assembled and
adjusted than heretofore. The improved construction
also reduces the cost of manufacture, renders the ma-
chinemore durable, and involves no complicated parts
to gather dust and lint.

Railway-Appliances.

CAR-COUPLING. —ODAVILLE YATES, Dalles, Ore.
The coupling belongs to that class employing a gide
latching-knuckle and a gravity-block designed to hold
the knuckle in closed adjustment, to be released by
manipulating an attached lever. Tt is claimed that this
improved coupling will effectively couple with a mat-
ing member, that it affords means for the safe release
of coupled connection from either side of a car, that it
may be get to couple by impact, and be locked from re-
lease whenever it may be desired.

RAILWAY SIGNAL APPARATUS. -CHARLES R.
GuRR and HERBERT ToMLINs, 51 Cambridge Road, Ham-
mersmith, London, W., England. The apparatus com-
pensates for variations of length of the wire connections
through which the signals are operated and renders im-
posafble the partial or imperfect operation of the signals.
The wire connectious are kept under constant tenfion
and are at all times free to expand or contract, being
normally disconnected from the hand-levers by which
the signals are operated. The coupling-up of a hand-
lever with the corresponding connecting wire is auto-
matically effected at the mowent when the signal is
1o be lowered ; and the connection between the wires
and the lever ceases when the signal is returned to
‘“ danger.”

Miscellaneous Inventions,

DEVICE FOR LIFTING PLATES.—FREDERICK S.
SNYDER, Whitehall, N. Y. The device is particularly
intended for handling pie-plates without danger of burn-
ing the fingers, and is composed of a piece of wire bent
to form three arms adapted to grasp the edge of the
plate. The device is quickly applied to plates of dif-
ferent sizes, for it is automatically adjusted by press-
ing two of the arms with sufficient force to lift the
plate.

THEATER APPLIANCE.—IpaA MayY EULLER, Forest
City, Iowa. By means of this invention it i possible to
produce the novel theatrical effect of a fierce fire in
which a dancer is apparently moving. The flames are
composed of individual tongues, any of which, when
separated from the others, automatically returns to an
upright position in the fire. The coloring of the illusory
flames can be quickly and conveniently changed at
will by means which are invisible to the spectators.
A smoke effect can also be produced by the same means
employed in producing the flames.

STEAM-HEATING PLANT.—JaMEs D. ROBERTSON,
La Salle, Ill. The purpose of the invention is to provide
a steam-heating plant by means of which towns may be
supplied with steam for heating or for power. The plant
has a generator from which a main leads throughout the
system, returning to a point near the generator and into
a receiver near the boiler. A valved blow-off pipe
passes from the receiver for the purpose of maintaining a
contant circulation throughout the system.

VEHICLE-WHEEL.—LYMAN H. ZEIGLER, Millbank,
S. D.- The purpose of the invention is to produce a
wheel which will havea certain elasticity, so that it can
yield slightly when broughtinto contact with inequalities
in the road. The inventor has, therefore, devised a wheel
comprising a hub and a rim having connecting tension
spokes composed of hub and rim sections. Each section
is formed of a V-shaped rod having its ends secured to
either rim or hub, the complimentary sections being
interlocked. Springs exert a sidewise strain upon the
spokes.

STRINGED MUSICAL INSTRUMENT.—ANDREW
E. BARK, Kalispell, Mont. This invention provides an
improvement in instruments, such as citherns, whereby
the pitch of all strings in a group can be raised or lowered
in accordance with the musie to be played. Fixed bridges
are employed, over which groups of melody and ac-
companiment strings extend. Two transverse bearings
are arranged adjacent to one bridge, and a third bearing
is mounted adjacent to the other bridge. For each group
of strings a movable bridge is provided, mounted to rock
in a bearing. Each of the movable bridges at one end
serves to change the pitch of  all the strings in the group.
Movable bridges at the other end serve to decrease the

ing the chord represented by the group.

MUSIC-HOLDER. — PATRICE BENNAN, Jackson,
Mich. The holder is simple in constraction, compact in
form, and can be readily carried in a portfolio. On a
support a shaft is mounted, provided with retaining-arms
at its ends. A finger projects from the shaft and receives
one end of a spring coiled around the shaft. A spring-
controlled bolt, normally extending below the finger, is
arranged for locking engagement with the uppei surface
of the finger. The bolt serves to regulate the tension of
the spring. The device can be used with books or gheets
of music. ’

WAGON-BOX HOLDER. — WiLLiam A. CROTTS,
Partridge, Kan. The wagon-box holder comprises a rack-
bar secured to the side of the box. A spring-yielding
dog is mounted to swing on a standard of the wagon and
is adapted to engage a tooth of the rack-bar. A cam-
lever holds the dog in engagement with the mack-bar.
The box is held from jumping relatively to the bolster.
As the top of the bolster or the bottom of the box wears
away, the spring-yielding dog will permit the box to
move down, so that it can engage a new tooth in the
rack-bar,

STRAIGHTWAY VALVE. — DaAvip J. CROZIER,
Brooklyn, New York city. The valve-body has a
straightway passage provided with a perpendicular coni-
form valve-seat and an extension-chamber above the
valve-seat. The flanged gate-vale fitting in the seat
can be partly or completely elevated. By providing two
opposite pairs of notches in the flanges of the valve-gate
the gate may be partially turned at different times to
alter its position in the seat, thus preventing the gate
from wearing away on the sides exposed to the action of
the liquid or gas. The regrinding of the valve-gate in its
seat can be readily effected while the valve-body is in
place by the removal of the extension.chamber from the
valve-body and the subseguent unscrewing of the valve-
stem from the valve-gate,

COMPOSITION OF MATTER FOR REPAIRING
TIRES.—OLIVER P. MIOHAEL, Marion, Ind. The com-
position consists of Spanish whiting, Swedish black,
glue, and oil of cinnamon. After being introduced into
the tire by way of the air-valve and by use of a pump,
the composition will readily close a puncture,

APPARATUS FOR PITCHING INTERNAL SUR-
FACES OF CASKS OR BARRELS.—CARL A. NEU-
BECKER, Offenbach-on-the-Main, Hesse, Germany.
This invention relates to a device for injecting hot, fresh
pitch into barrels, 8o that the old coating is removed and
a new one laid on. Difficulties have heretofore been en-
countered in transferring the pitch from the boiling-pan
into the barrel in a suitable manner. The inventor, to
overcome these difficulties, employs a heated tank con-
taining the pitch, in which tank a receptacle is placed,
through the bottom of which the pitch can flow. Compress=
ed air is employed to force the pitch in the receptacle
(simultaneously closing the ball-valve in the bottom)
into a discharge-pipe by which it is spayed into the
barrel. The device is not so readily overheated as the

pumps at present in use; nor is it so complex in con-
' struction.

Designs.,

PILLOW-TOP. — RAFFAELO ASTARITA, Manhattan,
New York city. We have previously had occasion to
mention several artistically-designed pillow-tops of this
inventor. The present design, representing an automo-
bile coaching party, shows the same taste and skill as
its predecessors.

NoTEe.—Copies of any of these patents will be furn-
ished by Munn & Co. for ten cents each. Please state
the name of the patentee, title of the invention, and date
of this paper.

NEW BOOKS, ETC.

CHEMISTRY, ITS EVOLUTION AND
ACHIEVEMENTS. By Ferdinand G.
Wiechmaunun, Pi.D. New York: W.
R. Jenkins. 1899. 16mo. Pp. 176.

In a series called ‘ Science Sketches™ we find the
work noted above. The aim of the author is to enlist
the interest of non-professional readers in an exact
science. It is scientific without being superficial and is
withal interesting. Itisa book we can commend to all
lovers of chemistry, and teachers of that science should
require a portion to beread each day in the class-room.

THE LocoMoTIVE. New Series. Vol
XX. Hartford, Conn.: Hartford
Steam Boiler and Inspection Com-
pany. 1899. 8vo. Pp. 194.

* The Locomotive * is always a welcome visitor to the
editor’s table giving as it does a vast amount of informa-
tion relating to steam, to boilers, and toscience in general.
It is admirably edited by J. M. Allen, editor, and A. D.
Risteen, associate editor. Among the articles we note
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Chicago.

Marine Iron Works. Catalogue free.

“U. 8.” Metal Polish. Indianapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Metal Novelties wanted. Bliss Metal Co., Prov., R. L.

Handle & Spoke Mehy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Ferracute Machine Co., Bridgeton.N.J., U.8. A. Full
line of Presses, Dies, and other Sheet Metal Machinery.

Special and Automatic Machines built to drawings on
contract. The Garvin Machine Co., 141 Varick St., N. Y.

The celebrated ‘** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 138th Street, New York.

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

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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Names and Address must accompsny all letters
or no attention will be paid thereto. ‘I'his 18 for omx
information and not for publication.

References to former articles or answers should
give date of paper and page or number of question,

Inquiries not answered in reasonable time should
be repeated correspondents will bear in mind that
gsome answers require not a little research, and,
though we endeavor wregly to all either by letter
or in this Gepartment. each must take his turn,

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

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

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

Books referred to promptly supplied on receipt of

(‘llnerals gent for examination should be distinctly
marked or labeled.

(7831) X. X. X. asks: 1. I have 9 small
storage batteries in series each 22 volts and which must
not be charged faster than 14 ampere. What resistances
will I need and how shall I connect to charge them from
a 110 volt direct incandescent lighting circuit ? A. You
must provide for a drop of 90 volts in the resistance.
This will 1equire 180 ohms, when 14 ampere is flowing.
2. By what rule can the resistance of incandescent lamps
be found when voltage and candle power only are given?
A. Assume say 314 to 4 watts per candle. If 16 candle
power this will glve about 55 watts which at 110 volts re-
quires 14 ampete. * Now substitute in Ohme law, %_110
-+R. Hence R=220 ohms resistance of lamp when hot.

(7832) X. Y. Z.—It depends upon eir-

cumstances. Write in full over your signature.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

FEBRUARY 20, 1900,
AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.]

Abrading or polishing machine, C. S. Yarnell.....

Acetylene generator, Schuler & Granat. . 644,
Air brake, M. Corrington.............. . 643,812
Air compressor, K. O. B. ’l‘extonus . 643,918
Air compressor, hydraulic, J. C. H 643,962
Air for industrial purposes, reheatin

pressor, T. A. Edison.......... 643,764
Air sth J. F. Pickering. 643,975
Alarm lock, E. M. Wagner. 644,
Amalgamator, Garnson & Fitzsimons.. 644,
Animal trap, H. MATtY. .cooieieiiiiiniinneseneaenns 643,669
Annealing furnace for cartridge cases, P. Pon-

dorf. . 643,751
Antiseptic mouthpiece, M. Marti veee
Automobile controller, electric, 8 3,
Axle box lid, car, J. W. Stephenson.. ..644,035, 644.046
Back pedaling brake, Allan & MOOTe.......ccceuuee 643,616

Bag. See Telescope bag.
Bags, machine for foldmg sides of satchel bot-
tdeJHow]e eseeureatsietatstattenannnane 643,821
Barrel, liquid, C. R. Harris.......... . 643.743
Basket, fruit packmg. A.B.C . 643,948
Bearmg for wagon thimbles, roller

**Magazine Science ** which we have already cc ted
upon in the SCIENTIFIC AMERICAN.

DiE MEDIAL-FERNROHRE. Eine neue
Konstruktion fuer grosse astrono-
mische Instrumente. Von L. Schup-
mann, Professor an der technischen.
Hochschule zu Aachen. Leipsic: B.
G. Teubner. 1899. 28 illustrations.
8vo. Pp. 145.

Prof. Schupmann has written a book, which although
too technical for the general reader, i§ nevertheless ex-
tremely interesting because ¥ describes hibvery ingenious
method for correcting the unavoidable secondary spec-
trum in large astronomical refracting telescopes, for pro-
ducing a more sharply defined image than has hitherto
been attalnable,and for reducing the length of the tube so
necessary in telescopes, He employs a single convex ob~
jective, closely to the focus of which a totally-reflecting
convex prism is placed. The positive chromatic aberra-
tion of the objective is corrected by a concave mirror
surface in front of which are placed two concave lenses.
The light reaches this correcting device after its pencils
have been united in the focus of the objective. The sys-
tem is essentially different from that now in use and is
characterized by a simplicity and ingenuity which augurs
well for its general adoption,

........... . 643,853
Beanug. roller, B . 643.890
Bed, alarm, L. Ederer. . 643,789
Bedstead, n'ou, R. Tattu...... .. 643,833
Belt holder, F. E. Levanseler .. .. 643,799
Bicycle, A. R. ‘Colburn....... .. 644,042

icycle, I.. B. Gaylor...... .. 643,644
B i\,yu e bmke, R. Werner...... .. 643,757
Bicycle pump attachment, C. H. All 643,806
Bicycle support and locking dev1ce, S, . 643,936
Bmder attachment, H. Bucklew... . 643809
Blackboard and table or desk a.dj tabl T
Watson. eee ... 643,731
Blotter, ink, T. P. VEINON,.c.cceotaieieneaneiinnanas 643.925
Bobbin making machine, Grimonad & Crighton,.. 643,960
Boiler.  See Steam boiler.
Boiler bracket, R. Metcalfs.c.oeeeeeaenns PR 643,775

Bolt. See Shutter bolt.

Bolt or rivet. dwlsnonal or knockdown, A D.
Gates...

Book, copy,

Booé: lsllixpporr.lng and adjusting device, J. H. Can-

Bottle, non-refillable, 3. V.D. Haven. .
Bottle stopper, W. A. Lorenz .......
Bottle stopper, Sims & Arfsten..
Bottle stopper, measuring, W D Worthen. .
Bottling machine, P. W. Shie
Box. B8ee Lunch box.

Box covering machine,Stevenson & Chadwick..
Brake. See Afr brake, Back pedaling brake.

Bicycle hrake Car bruke.

Brake, W. K. Trexler.....
Brake shoe, C. E Mark..
Brakeshoe, W. D. Sargent.
Bncks, enc continuous kiin for burmng, A E.

......... 643.

Broom.J R. Ross
Brush, W. Schott..
Buck et attachment, 'rox
Buffer beam equlpment metallic,

. Burner. See Vapor burner.

Burner. A. ¥. Morey. teeereserenassessneaens.. 043,672
Bush puller S P. McCaxm. . 643,725
Button, prong, T. R. Hyde. Jr. . 644.013
Cabmet, W. C. Hudson,. .......... .. 643,873
Cabinet, kitchen. 'l‘ J Brumback.. 643,628
Camera, magazine, L. H. Wallace ................. 643,750

(Continued on page 141)
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00D or JETAL WORKERS

without steam power can savo
time and money by using our

FootandHand Power Machinery

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

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

AMERICAN PATENTS.— AN INTER-

esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
bave been filed from the beginning down to December
31. 18M. Contained m SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002. Price 10 cents. T'o be had at
this office’and from all newsdealers.

1 GINES.
S JTOOLS anp SUPPLIES:

LA
THE SEBASTIAN LATHE (0295 ruERt 57

CINCINNATI O,
Foot and P°wer and 'lmuges, Plan-

ers, Shapers, and Drill Presses.
SHEPARD LATHE CO., 133 V. 24 St., Cincinnati, O.

FDUT‘ MACHINE SHOP Ou‘rrlTs_

Don’t feel satisfied to advance slowly in your
business when we guarantee to prepare you for

a high salaried position. Hold to your present
occupation and “study between times’ through
our unequaled course of

EDUCATION BY MAIL

in Electrical, Mechanical, Steam, Mining and
Civil Engmeermg, Metallurgy, Art, Architec-
ture, Practical NewspaperWork, English Branch-
es, Stenography, Macbine Design and Mechani-
cal Drawing, Low price; easy terms. Mention
subjectsinterested in when writing to.

The United Correspondence Schools,
154, 156. 158 Fifth Ave., New York, for catalog 33.

PHYSICAL AND SCHOOL APPARATUS
TOEPLER HOLTZ

SELF CHARGING
MACHINE

. For School, College or
X Hay work.

== Circular free.
E. S. RITCHIE & SONS,
Brookline, Mass.

Presses for
Sub=Press Work.

Five sizes. Sub-Presses and
Tools te erder.

=" Send for Circulars.

BLAKE & JOHNSON,
P.0.Box 7, WATERBURY, CONN,

THE FORBES
PATENT DIE STOCKS.

Two and three inch pipe can

be threaded by a boy using

only one hand on a crank.

§F= Send for illustrated catalogtie
CURTIS & CURTIS

No. 30 Hand Machin .

Range 14 to 2" R. &L 6 Garden St., Bridgeport, Conn.

BARNES’

UPRIGHT DRILLS

Complete lme ranging from Light Frie-
tion Disk Drill to 42 Back Geared Self-
!"eed. §# Send for New Catalogue.

W. F. & JOHN BARNES CO.
1999 Ruby Street, ROCKFORD. ILL.

THE RIVETT

as an attach-

SLOTTER — ——smem.

ment to our 8-inch Precision
Lathe is exceedingly useful in
cases whereit is necessary to put a
_ key-seat in as smail a hole as
acutter may be made to stand
tbe werk. IKrom 40seconds to
2 minutes suffices tu put akey-
seat in a hole ¥4 in. diameter
2 and 4 in. long—it depends on
the metal. This is acknowl-

edged to be a most valuable tool, indis-
pensahle inall up-to-date shops throughout the country.

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass.

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the subject is ex-
haustively treated trom the following standponts: 1.
‘The use of the cycle by persons in health. 2. The use of
the cycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002, Price 10 cents.
'I'v be had at this office and from all newsdealers.

00999@990@@999@00996@0000@9‘;
s =§===0in. MICROMETER $
© will measure by thous. €
© andths round work to €
r=3 4l In. and fat work &
© to 6 in. Welghs 21 oz, &
& Price, in Is rigid and accurate. g

case. $2L.50. r'aml'uuuf of Fine Tools free. &

S THE STARRETT £2:. Athol, ¥455%. 8
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Cork Floors and Tiles.

ant in appearance, absolutely noiseless, gem-
proo and waterpreef, and have unequaled wearing
qualities. We also manufacture

CORK PULLEY COVERING,
CORK PIPE COVERRING,
CORK FRICTION CLUTCH BILOCKS
CORK BULLETIN B(UARDS, etc.
0¥~ Send for Circular **S. A.”
17 Milk St.,

CORK FLOOR & TILE CoO., Boston, Mass.

Cnmeras.l:wlng back for photographic, Carlton

& Locke, 643,711

TIOCK®. <. e ieveeeeeee e iiaeereesaeern e eanenss . 643,720
Canceling and postmarking machine, stamp, G.
W. Schock Gld 987

Car brake, I. 8. Snyder.
Car corner iron or strap, L.
Car coupling. E. Krinner
Car coupling, automatic, ¥. O. Blankenmeister...
Car door, G. P. Jones.
Car draft riggimmg, W. Case.
Car, electric suburban, M.
Car gate, E. P. Sargent
Car gripper, cabie, S
Car seat, H. 8. H

Carpet clamp, F. J. Hawkins.
Carpet sweeper, A. H. Dod
Carpet sweeper. S. Palmer.
Carriages. transmitting device for horseless. J.
C. Blevney.........
Carrier, ¥. Wenner.
Carton, W. E. Mayo...
Cask, metallic, M. Brochu.. 7
Casket head rest, T. W. Coughlm (relssue) 5
Caster, furnlture W. Livingstone.................. 043 ;l‘l
644,019
643,989

Casting hollow mgots, apparatus for, N. H. O.
Lilienberg. . coeeeuetiineeieiieniiinnennns. 644,018,
Cement, manufacture of, F. Sehr

Cement. manufacture of, W. A. 0. Wuth. . 643,856
Centrifugal machine, M. de Marcheville.. ........ 643,667
hair. See Convertlble chair.
Chain fan attachment, L. Renz..................... 643.979
Chart, educational, C. T ‘Meredith .. 643,748
Chuck jaws, machine for cutting splral and heli-
calteeth in, G. B.'T'aylor..................o.. e 643,991
Cigar rolling table and leaf wrapper cutter, Hart-
man & WigmMOre........ooe vivvenr coniennnnnans 643,767
Clamp. See Carpet clamp.
Clevis fer agricultural 1mp]ements E. E. & H.
OISO oo 5REw 5 88 TS« UNEE < o ¢ o« HWAT - s oE B o 643 20

w2l
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Cloak or skirt rack, A. Greenspan
Cock, safety gas, C. D. Anderson...................
Collar filling machine, horse, B. K. Canterbury... 6
Convertible chair, E. J. T.utwyche.................. 643.6
Conveyer, sectional screw, A. C. Elmer. .
Cooker, Herdrich & Hetu
Coop. folding poultry, H. M. Ramsay.
Copying press, A. Poblete y Garin.
Corkscrew, . Jorres..

Cotton presg, H. L. Whitman.........ceeeeeoieen o
Couplmg See Car couplma Shaft or thill coup-

Crane. J.W. Seaver
Cream separator, W. S. .
Cream separator, E. M. Hey!
Cream separator, centrifugal, E.
Crematory carriage, P. Beanston
Crowns or closures, automati
feeding, Painter & Hawkins.
Culvert. B. P. Saunders....
Cupola furnace, D. Townsen
Cutter. See Tube or flue cutter.
Cycle. water, S. R. Perry...
Dental oven, H. M. Hill..
Denture, W. H. Dwight..
Digger. See Root digger.
Dish washing machine, ¥. C. Sherman
Disinfecting apparatus, R. E. Deaue..
Disk drill, C. P. Sest

| ouse

Distilling coal, J. Hemingway.. (»44.01"
Ditching apparatus,J T. & S. H. Baxter. 643.738
Doffing mechanism, P. & J. Clough.. 644,001
Door closer, J. K. ‘\cheely 43,97

Door hanger, G. P. Jones
Door or window frame, screen, C. C. Wheeler....
Door stop. G. H. Rogers..... .......ccoeiuvinnn.. ... 6
Drawbar attachment, W. E, Coffin.................
Drawers, etc., slldmg support and stop for, L.

............................................... 643.682
Dressme stand and mirror, 1. M. Wassenius...... 644,044
Drill. See Disk drill. Grain drill,

Eaves trough sieve attachmem J. L. Martin..... 43,747
Electric heater, G. C. Hawkins...................... 643,744
Electric motor controlling apparatus. J. J. Heil-

05 Nana SAB 0o O E aa G G C a0 O ABE0 0000060000050 643,649

Electric motor wheel, J. 1. Whittlesey ........... 643,854
Electric motors, starting box and controller for,

K. Blake 643.758
Electric switch, W. T'. Pringle. 643,730

Engine. See bxploswe engine.
railway engine.
engine.

EDE‘}‘I}G%‘ hydrocarbon vaporizer for explosive,

Envelop, E ’1‘ Stuart. .. ....

Excavator and ditcher. B. M.

Explosive engine, J. F. Craig.

Extracting press, J. K. Busse

Fare register, J. G. Miller..

Fare register, A. E. Nielson.

IFare register operating device,

Feathelrs, ete., apparatus for cu

al..

,0Comotive or
Pumping engine. Rotary

Kence machine. J. Lan
Ifence machine, lat and wire. J. Mi
Fence machine, wire, H. 8. Heatwole
Fence machine, wire, J. & J. Nixon
Fence machiue, wire, J. h.Thoma.l.
F'ence post. R. C. Gla88CO. «enernn os
Fibers, etc., to imitate sllk treating,
Filter press, G. Hottinge
Filteriug, under pressure. water, ct
for, C. Prevet
Firearm, J. A. Benuett............
Firearm, recoil operated, C. H. A. F. L. Ross..
rlreélrms ejector mechanism for breakdown, M.

Ungnad..

. fountain

643,681
. 643935
. 643983

ye
Fire escape, portable. E. C. Akers..
Firing apparatus E. B. Babbitt
Flagstaff, G. lifford
Flexible pipe, L B. Benton..
Fluoroform. making. F. Valentiner. .
Fork. See Hay fork.
Fumigator, J. M. w. Kitchen.......................
Furnace. See Annealing furpace. Cupola fur-
nace. Quicksilver furnace. Smoke consum-
ing furnace. Steam furnace.

! 644,039
643,835

643,769

Kurnace doors, operating. Tboele & Moeller...... 643,697
Gage. See Pressure ;zaue
Game apparatus, J. H. Eller . 643 953

Game board. Brewer & Hayes

Game counter, R. J. Wilkens....
Garment fastener, J. A. Pbillips
Garment holder. J. W. Tyler
Garment supporter or garter, J. W. Faxon. .
Gas ;zeneratmg apparatus, acetylene, H. F.

. 643,639

1S

SOMETHING NEW! SOMETHING NEW !!
: The U. 8. “ AUTOMATIC ”” HAND
FIRE EXTINGUISHER.

We challengetheworldto produce our
equal. Hang it up, it iz sealed. Take
it down, it is unsealed.
Snfe, Sure, Simple, Quick.

Cannoteetout of order, Needsmnoat-
tention. Most Efficient, Durable, and
Economical Fire Extinguisher in the
world. You canload and shoot it at will.
Chemicalssame as all Fire Departments
use, and can e had at any drug stere for
10 cents. Once loaded, it will last for
vears, and is rea ty‘;for instant use day or
night. K?‘ Agents Wanted Everywhere.

The U, S Flre Extinguisher Mfg. Co.,

SoLE MANUFACTURERS,
260 West 23d St., New York, U. S. A.
NeTE—Theoffices of *Se mrhrrcAnwr can'’
are equipped avith * {7, 8.”

Cultivate a Vise

which will benefit your pocketbook-
Here’s a Self-Acting one for Band
Saws. Drop saw in place and file
continuously till inisbhed. Like
play. No cams, screws or leversto
operate. Pricelow.

gF™ Send for Circular.

New Britain Machine Co., New Britain, Conn,, U. S. A.

Economy Drilling Compound

Superior to Oil or other Lubricants.

Keeps Tools Cool and_ Sharp, Produces
Smooth Work and Fine Finish, is Clean and
Does Not Rust or Gum. Adopted by U. S.
Government, Railroads, aund Leadlng Man-
ufacturers. Barrels, 7c.a Ib. Half-Barrels,
8c.a Ib. Freight prepaid. Sent on approval

THE WHITE & BAGLEY COMPANY,
WORCESTER, MASS., U. S. A.

If you want the best CHUCKS, buy Westcott's

Little Giant Double G:I'l p
Drill Chueks, Little Giant
Jrill Chucks
Improved,

Oneida Drill
Chucks, Cut-

o Ling-off

Chueks,Seroll i
Combination
Greared —
Plain Universal Lathe

Chucks,
t Lathe Chucks. Mmlu t}i
k Co., Oneida, N. S A,

Ask r’u s eatalogie in hnqlldr French, .\!N’Iilldh ar Gernan,
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1-0,

Creamer's Auntomatic

PUMP GOVERNOR & RECEIVER.

Either horizontal or vertical.
Adapted for all kinds of Factories,
Hotels, Apartment Houses and
Office Buildings. See illustrated
article in SCIENTIFIC AMERICAN,
December30, 1899, page 420.

B Send for Circular.
Creamer Steam Specialties Co.,
Jansen Hasbrouck, Prop.,

126 Liberty Street, New YVork.

Special Machinery, Dies and Tools.

Sub « Press « Dies

For Punching and Forming Sheet
Metal. A SPECIALTY.

CEO. M. GRISWOLD,
New Works, Griswold Building,
33-35-37 Union St.,
NEW HAVEN, C()NN.

Drill Presses,
7 Power Hack Saws,

Furniture and Bed Spring Machinery.
Special Machinery Built to Order.
‘Write for Catalogue.

HOEFER MFG. CO.,
275 Liberty St., Freeport, Ill., U. S. A.

WORKS LIKE A CHARM.

Perfect satisfaction is expen-
enced using our No. 5, 6 or 9
Hand Pl&e Threading nnd
Cutting Machines. Crank or
ratchet power. Gears housed
from dust. Chasersset by grad-
uation to any size, can be re-
leased from threading while in
motion, opened to permit pipe
veing cut, and instantly ciosed.

@~ Send Jor Free Catalogue to
The Merrell Manufactur=
ing Co., 501 Curtiss Street, Toledo, Ohln.

& New Microscope for Nature Study

%\ and for use in the Examination of Ores,
etals, Wools, Fibre, etc.

with 1 Ocular and

: il Queen Acmfe No. 6 in objective giv:
(zas aeneramr acetylene, I.. R. I.e Lande. 643746 Q7 108 power ol abou aImeuers, “iagt-o
Gas generator, acetylene, F. C. Maurin. . 643,907 g{g}%‘;‘ggd :llges of msei]ct parts andl((%tl‘l)er
Gas generator, acetylene, C. Ogburn... 643977 = A%c péclmens, at C:ntcase, by
Gas generator, acetylene. W. W. Pitts. 643.887 S ERyout: neares, Opuvcian Jon
Gas machine. acetylene, C. K. Ross...... 643.982 UEEN & CO., Inc
Gas producer, acetylene, F. Dunderstadt 43815 , Optical and Scientific Instrument ‘Works,
Gas retort weigher and charger, J. A. 43,763 - 10 Chestnut St., Phila., Pa.
Gas retorts, apparatus for char;zm;—: 1n(lme Wr tefor Cireular. 39 Fifth Ave., New York.
G Coze. 643,633 — R ——

ate.

Se

Gate, E. 1", Clark.
Gate, W. A. Coats
Gearing, H. C.
Generator. See Acetylene generator.

erator.
Generator section, E. P. Waggoner....... e o B
Gland, expansion, D. B. Morison... N .. 643802
Grain drill, (. W. Murray.......... .6 2
Grinder, dril], O. 8. Walker
(xrmdmt.' apparatus, ball. l«‘ W. Tayior
Grinding machine, Walker & Grimm.
Grinding machine, drill, H. White'..
Grinding machme. trowel, E. ‘K. Shaw...
Gun, magazine holt C.H. A. F. L. Ross.
Gutter, W. D. Pay
Hame fastener, T Bellerson - .
Hammer, power, M. C. Jackson.........ecveue. ounn
Hanger. See Skirt hanger.
Harrow, Bloom & LOO0S.........ccciuuiuuniiiiaiininns
Harvester, corn, Green & Cole
Hay fork, horse, L. H, Socns
Hay rake revonvmﬂ H. B. Cluxton
Heater. See Electric heater.
Heel counter, J. Traylor.
Hog holder, A. Morris....
Hook. See Snap hook.
Hook and eye, E. E. Ward
Hook and eye attaching machine, I.. A. Boggs
Horse detacher, 1. Stensland................. 3
Horse head supporting device, D. Holford
Horseshoe, spring, J.
Horgeshoeing rasp, D. Ludw1g
Hosereel, E. Cliff..................
Hose supporter. R. W. Parramore........
Hose supporting belt, abdominal. E. W Thay
Hot. air or vapor to tbe human body, devuce for

applying, O. [
Hydraulic motor, . slumpf
jncubator, N. C. Spragu
Injector, double tube, 1. M. Eynon
1nk well, J. L. KeTStUEeT . .onrnrrnernsisiarnans

Water heater.

643,783
643,673

Costs about 12 cents a year to
maintain The Matchless

Electric Cigar Lighter

Invaluable for hotels, private
dwellings, factories, etc., ete. If
not on sale sy your dealer write
us for catalogue and price list.

STANLEY & PATTERSON,
Gen'l Elec. Equipment Supplies,
30-32 Frankfort St., NEW YORK.

w E L L DRILLING

Over70sizesand styles, for drilling either deep or
shallow wells in any kind of soil or rock. Mounted
on wheels or on sills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

THE EUREKA CLIP

The most useful article ever invented [
tor the purpose. Iudispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
T'o_be had of all beoksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-

EION I

(Continued on page 142)

ufactured by Con date e
Pin Co. x 121, oomﬂgld, ?\r Y

TO THE PUBLIC.

The illustrated article which ap})eared in the Sci-
ENTIFIC AMERICAN of January 6, 1900, on

WALTERS’ MOTOR WHEEL

operated by gasoline for propelling bicycles, carriages
and heavy trucks, has attracted swch widespread
interest. and so many letters of inquiry, that it has
beenttouml necessary to make this public announce-
men

Owing to the immense demand for these machines
and with a desire to produce them at a moderate
cost, it has been decided to adopt the standard sys-
temof construction of the various sizes in all their
¥arts It will therefore require some little time be-

ore these motor wheels are ready for the market.
We shall aim to fill all demands promptly, as soon as
the output 18 ready.

Those interested are requested to send us their
names and addresses in order that wemay send them
our catalogue when ready and advise them of
further developments.

e are now working on our * B” size motor-wheel
suitable for light delivery wagons. Tbis wheel used
singly will pull a load of 1,500 pounds. We shall
also turnish this wheel in pairs, yoked together and
attachable in this wayto a wagon thus pulling a load
of 3,000 pounds. These wheels will be geared torun
8 miles per hour or less.

Our size “A” motor-wheel, which we propose to
construct next, will be lu.ht,cr. more grwe%ul and
geared to greater speed. These will be suitable for
buggies and light carriages and can also be used in
pairs.

Later on we shall direct our attention to heavier
and more powerful motor-wheels for trucking and
other heavy work.

For further particulars address, J. W. WALTERS,

302-306 West 534 Street, New Yor|

4333 IN THE NAME OF HUMANITY €gee

Porter's Humans Bridls
No Bitin the Horse's l'llouth ,

#2333 ALINVYINOH

T T T T T W T T T T T e e o

Horsemen indorse this Bridle hecaus
the best for all hors t prevents frof
lolling of tongue, ete.  No more trouble w lth
sore mouths, The bardest pullers driven with
ease. Every lover of the horse should use it,
because it is hbumane.

Equipped wilh Straps to Fit Any Bridle,
Enamel, sent |'r('11unl. on ruu-lpt uf .
Nickel, * :

_ State 4f yow wse side-check or overdraw.
3 Stute Agents Wan R
PORTER HUMANE BRIDLE CO.
Sudbury Bldg., Boston, Munss.

353 IN THE NAME OF HUMANITY €eec

100
:i.)(!

Dept. A,
~ 3323 IN THE NAME OF HUMANITY s<ee

YT T T T Ty

Keep Your Horse Healthy
See that his stable is fitted with
LOGAN’S PATENT STALL DRAIN

which curries off all filth and bad odors.

Saves its cost in one year. Prolongs

the animal’s life mul adds to its useful-

ness, Booklet Free,

Logun Sanitary Worse Stall Company,
1682 Brondway. New York, -

218 CARDS, etc.
$5 PRESS Cll‘cu.lar ?, Small Newspaper Preas

esetting easy. Money
maker or saver. Send stamp for catalogue, presses, type,
paper, etc. THE PRESS (A)., Meriden. (A)llll.

ACETYLENE APPARATUS

Acetylene number of the SCIENT!FIC AMERICAN SUP-
PLEM ENT, describing, with full illustrations, the most
recent, simple or home m:de and commercial apparatus
for generating acetylene on the large and small scale.
‘The gas as made for and used by the microscopist and
student; its use in the magic !antern. 'I'he new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 5
Price 10 cents prepaid by mail. For other numerous
valuable articles on this subject we refer you te page 21
of eur new 18%7 Supplement Catalogue, sent_free to any
address. MUNN & Co., 361 Broadway New York.

THE NEW BRISTOL COUNTER

Registers an accurate account of work done on print-
ing presses, grain tallies, weighing, measmmg and
other automatic machines. Counts ug to 1,000 80 and
repeats automatically. blmple accurate, durable, Spe-
cial couuters to order. ¥ Send for circular.

J. ROOT, anml, Comn .. I . A,

TUBULAR
DRIVING LAMP.

is the only perfect one,
1T is th 1 tect

1I'I' will not blow er jar out.
1'I' gives a clear, white light.
1'l is like an engine head-

ligbt.
I throws the light strmght
ahead from ‘)50
I'T burns kerosene,
Sena for book ( free).

R. E. DIETZ CO.. 60 Laight Street, New York.
Mention this paper and get special drscount‘,s
‘Y9 QY —ESTABLISHED 1840. 499 W%

Fitchburg «
« Railroad

'b’# HOOSAC TUNNEL ROUTE
between
New England and the West.
C. M. BURT,
General Passenger Agent,
Boston, Mass,




Seientific American. MAKCH 3, 1goo.

TAU['HT BY MAIL 113311:?141(»1 A. De Vilbiss.oooiiiineiiiiignnann.... 643,867

lIron. see Soldering iron, .
Jack., =See Pumping jack. Sfeaffold jack.

Jar closure, K. R. Meyer... ....... cieeeeeieae. 43008 = Mo AR Little Light

Joint. See Rail jount., Eis f f f
12 02 £ on the watch subject is found in our new booklet,
Journal bearing, K. ll. Benners....... ............ 643,934 5 > which all are invited te send for—free of cest.

nst stean tron Loren-

Kettles, protector ag Elgln RUby Jeweled
W atches

come in varioussizes, grades and prices, to 8uitevery
pocket, Recognized universally as
The World’s Standard.
Sold by jewelers everywhere. An Elgin watch always has

the \\ord *+*Elgin”’ engraved onthe works—fully guar-
‘* anteed

Elgin Natmnal Watch Co., Elgin, Il

Kinetoscape. I.. < G, o
Kuitting machine, \\'. Bach, e
“'M_L FAPEH ﬁESlG“ Lamp, acetylene gas, (i B. Gate

np, acetylene gas, I’ Josserand. ...
TAUGHT BY MAIL. Lamp attachment, K. W. liedgeland. ..
Experienced teachers, low cost. Lamp burner, petrolemn  incandes
You can prepare for high Braunschile. NS
Y w:\hm:l. 1 home, Lamp. electrie arc I Toerring .
A |(0||| L:amps. etc., suspensmn device for. K. Fisher.
I‘.mtern dark, 1. F. linghes.
,,H% dlvl;ded W. B. ll\l““lll : Feronaaaes i
2 ring s - working.

EURKESWKUEKBE SCHOOL, LIL(:eh (U(!YlllV"hk‘l wchment for metal working
114 W, 34th St., New York, Lathing, machine for making ex;mlul ‘al metallic,

lFordyce & Duncan..

Life preserver, J. & . %11

ARMSTRONG s PIPE TH READING :::‘l"]i::;”:ﬁ!uﬁlli‘l Illlll:‘(’sh‘ l:ll‘?(lllll\ ‘xl(l‘llllllll!' XI)LLth]l‘illl- i

AND— for. J. Place

) CUTTING-OFF MACHINES | 105" B it

 (
Both Hand and Power. Lock, A. R. Ferzussol
Nizes 1 to 6 inches. Lock cylinders

Water, Gas, and Steam kit- 5 L NEEA5600 - Moaae0Baaa0aaans
ters’ Tonls. }[lmmd PPipe Vises. | Locomaotive or railway engine, n.
Pipe Cutters. Stocks and Iyies | Log cart, G. Bender..
e universadly acknowledged to be | J.oom, A & S. W idmer
R T BEST. 1% Sendfor catalog. | L.oom guide lever, L. A, K

S—lied P 3
\ — Loom, needle, G. F. Kuett..
\....}ﬁ"*—g%b‘ THE A:‘Mﬁzﬁ&l\:?‘. I\(ﬂ)f;('im?o. l‘::::m. needle, . J. Macdonald

GAS ENGINE Bachelor's Buttons made
Il for %150, less 10 per cent discount for cash. Ruilt :)vllltilnle“i'?l:(::l‘tv ;‘d n‘t?'lrll:}l;
e interchangeable plan. Built of best material. b o in i !i)l i
Made in lote of 100 therefore we can make the price. ?.I”ln i z{ln Yh ]dl;ezs a lit-
¥/ Bexed for shipment. weigbt, 800 lbs. Made lor Gas gjlever Julcynoldil e grim

or tiusolne. .\lso Horizontal Engines, 410 30 h. p. death, but don't injure the

WEBSTER MFG. CO., fabric. Instantlyreleased J

when desired. By mail, 10c.
1074 West 15th St., Chicago. each. 1lns, catalogue show-

We of"f['é‘rlsﬂ\;‘em;i \med Sllﬁr{u’ ’(;2 Ecotr\::lkl,l?"::erpower Do N T S E w ON B U TTO N S

Io_V.

e Loom picker attachment, R. L. Durhau Kastern Beanch: 38-D Dey Street. New York City. ing collar buttons and other
T c p T T 14:,’(,,,, Lneddmu mechanism ,,”r,”‘,,lll, Southern Agents: Boland & Gschwind Co.. Ltd., ;llisvfulfnuvelmesfmudc wit h t
HE COBURN PATENT I ROLLEY TRACK : S, Y So. Peter and Lafayette Sts., New Orleans, La. hese fasteners, free on request.
Lubricating rotary qhutt:l. medm for. M. Br ) American Ring Cou Box P, Waterbury. Conn.

TAKE AN OLDS o |ICE BOATS_THEIR CONSTRUCTION

and Management. With werking drawings, details, and
directions in full. KFour engravings, shuwing mode of
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. By H. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPI.E-
MENT, No. 1. T'he same number also contains the rules
| and regulations for the fermation of ice-boat clubs, the
smlmg and xu.nmgement of ice- bo.m Price 10 cents.

lnmoa for Electrie light-
% rhts up to 110 lights, 16
. \ ators for i\u\\'u pur-
T H. P. s H, P.
First class i
construction 1 1
teed. Send for descriptive
Bulletin.

us for,

Malt druni. K. knullel
H n HGE RS—) Measuritg svessel W Reid.
; . Merry-go-round. T Murdy...........
The first made with adjustable track. Metal plate doubling m.u hine. R.
'The track can be put up in 30 minutes. ;
Meter. See lLiquid meter. . i 1 ?
The Coburn Trolley Track Mfg. Co., Holyoke, Mass. | Ml See Feed mll ) ) | -
Mine elevating apparatusg,.J. Muirhead.. o 4 i ; > -
Maotor. See Hydraulic motor. Rotary m . shgines st - i e e i e or
lA Motor actuated signal. ‘I B Keeler.. ... - as2y | OV En) Lby i -|{ ¥ w ¥ H
Mucilage receptacle, J. B. Willimson... i ’ 1 to produce asgood a w neel as the Arlington & Oakwood.
MACHINERY FOR GRINDING Nut, lock, C. Brigham. ... .. . unsurpassed. A marvel of beautyand strength. thor-
GRAIN, CRU 1 Oar. bow facing. Roberts & Fitzgerald. ... S - oughly tested and tully guaran-
SHING ROCKS AND e "amﬂs otors. gy 07 tegted anid fuly guaray
ci zon..........
STANCES. WE . HANDLE ALL Organ ;etmn combined electrical and lubul,\r Money refunded if not
— 5 as represented.
(,)velslme P..J. Bachelor.. OaRe
Pac lf:ng_e and postal tr ansmission $35 “Al‘linztl)n" $16.50
Packing and s R $40 “‘Arlington’ $18.50
Padlock, A. R. Fergussion

Lumber loader. I...). Cody .
HOUSE DOOR TR, Lunch box, folding, A, 8. Brown i
.\lammldin:_' machine. C. Lohrman..
Mereerizing app. tux R \nlvr«xln
6 . 6
TF= Send for Book. Metals, electraodeposition of, 8. 0. Cowper-Coles.
Mitls, automatic stop for, A, S Martin
OUR BUSINESS IS'TO MM‘(E Musical in lllélm\e“l W, WL MceCallip. Strictly high-grade. quality, materialand construction.
PULVERIZING ALL HARD 5UB- Ordnance breech clesing mechanism, Darn
lowest wholesale prices
W. B. l-lemm;.' .......... .
No Mmoney in advance.
izek. ..
$50 “Oakwood” $21.50

Pan. See Vacnum pan. We belong to no trust or combine—employ no agents.
MACHINE, COME TO Paper. apparatus ftor tlint glazing colored, I1. _RUTH BROS. & CO.. Mfrs. You pay but one small profit—and our enormous cash
US AND YOU WILL Gmeiner-Benndorf MR HS-U2 W, Jackson ‘-trel:t sales enable usto give the best value ever offered. Illus.

Chicago, T, U, A. trated Catalogue Free. cASH BUYERS®’ UNION
162 W. Van Buren St., B-131, Chicago, Ills.

MOVING PICTURE MACHINES | —scomevor eesamrassuperocts

Stereopticens, Gas Outtits, Films, Slides and
Accessories.  An opportunity for men with
small capital to make big money. ‘I'ransvaal,
Philippine and Spanish-American War slides
with printed lecture. We are manufacturers
and save you the dealers’ profit. Send for
catalog. Boswell Klectric & Optical Co., Dept.

A, 167 X 169 Wabash Avenue, Chicago, L1l Q‘QQQ“QW e WAGKTW B

GOODFORM CLOSET SETS

keep clothes shapely, closets orderly and take

Paper bag machine, O. Hesser.
2 il GAE‘{ gzil{LBfk‘%Z l’a{:er {lolllger H. l’l‘enl(h?)k . LT
>aper holder, toilet, J. Drewson .
pEAL Wfrﬂ US Oﬁ'cg 4# — MONEY. E Paper tubes, apparatns for making. J. I & . T,
ESTIMATES R YOU woN7 cHANG® Wi :
EELY. TYRNISHED. Photogr (ll)hl(,‘ negative;
SPROUT, WALDRON & CO.
SENDFORCATALOG V2 ). MUNCY, Pa. ‘
< - - Pipe. See Flexible pipe.
Plant protector, A. G. l~‘:1ye ............

THE CORPORATIONS bt Bt T s
ow, / . arter. ..., ..
ORGANIZATION COMPANY, | iioysheer. 3 oliver.

Potate digging machine. J. T. Cecil................
2 Wall Street, New York Press. See Cepying press. Cotton press. Ex-

R . ’ | tracting press. Filter pre: Printing press.
Procures the best Charters of Incorporation for the | pressure gage, F. Lane....... e
desired purpuse, avoiding heavy expense and taxatien. | Primer, percussion, J. Parker...

Any kind, any State. Patent Right Coinpanies a Spe- Printer’s quoin. W. H. l.ynchard.

Piano attachment, A.
Pin. See Relling pin.

Printing attachment for roil holder: iy only half the roomm you now use for the
cialty. (@ Send for Pamphlet. Printing designs. forming acid resista 1t, C e § 5
Q. A. GATES, of Counsel and Manager. wall & Boedicker same garments. Money back if you want it.

— — - Printing press, H. ¥. Bechman

The NBW YANKEE DB'LL GR'NDER Printing press, B. 1I. Speck nanch

. i
: Printing  press form dampening mechanism,
Sclentifically Corrcer, 4.

MEN’S SETS—$2.75 each. express collect—12 garment yokes, 6 trousers
hangers, 2 shelf bars, 1 loop.

WOMEN’S SETS—same price. T'wo sets one shipment, $5 0,
If your dealer hasn't them, remit to us. Booklet free.

Brooks & Husen............................
(hese e | Printing press register gearing. Brooks & Huson.
Printing, stamping, or c:mceluu.' machine, R. C.

Berry...omerereennnnnnn.: nsnnvwavians SELLING AGENTS.
Propeller, ch.un W. C. Raub Boston—R, 1. White & Co. Detroit Hunter & Hunter.
v Propeller. reciprocating. .J. Lic hetti Hartford—Brown, Thompson & Co. Cincinnati—Pickering Hardware Co.

as machine | Propeller vessel. C. K. Hansen.. Providence — Callender McAuslan Indianapolis—Paul H. Krauss.
Ul of these | Puller. See Bush puiler. . & Troup Co. San Francisco—Palace Hardware Ce.

Pulley and spring;, cembined belt, I. Van Duzen. Brooklyn—Frederick Loeser & ("o. Denver - Daniels & Fisher.

Pulley, fiber, J. R. Thame Buffale—Wm. Hengerer Co. Rutte, Mont.—D. J. Hennessy Mer. Co.

Pump, adjustable, Page & Edmonds. Jersey City —Weod & \k,na h. Chicago—Marshall Kield & ‘0.

Pump curb reserveir, C. A. Bartlift. Washington, D. C.—E. H. Maorsell. Brewning, King & Co.

Pump, fleating, W. 3. Bryant. . Pittsburg— —James Phelan. Omaha-Hayden Bros.

Pump piston, A.J. Satisbury.
Pumping engine, s(eam. B. 0.
Pumping jack,.J. W. Swani...........
Quicksilver fl]l"lhlLP. It C Ve

IRack, See Cloak or skirt rack. st(unp rack.
Rail joint, Gooding & Ackerson.
Rail joint, A. G. Michie..
Railway conduit system, eler‘tnc. I.. Dio
Railway, pleasure. J. Anderson..
Railway signal system, \l.msn eld & .
Railway spike,P. J. Klein.... ....... ...
R(lllw.\yswnchnpemtlngdevme Str eet A lHuber 6
Railway switch stand, W. McCaffery................ [ER

CHICAGO FORM CO., 74-125 La Salle Street, Chicago, U.S.A.
Buy Telephones A COMPLETE
THAT ARE GOOO--NOT ** CHEAP THINGS." Electrical Library

‘"he difference in cost is little. We guarantee
By PrRoOr. T. O'CONOR SLOANE.

our apparatus and guarantee our customers

against logs by patent suits, Ouur guaran-
tee and instruiaents are both good.

Railway tie and joint protector. J. \\ Howie..... 643.795 | WESTERN TELEPHONE CONSTRUCTION CO.

- . Rake. See Hay rake. A A
HART“AN STEEL ROD Jasp, J. L Tngalsbe. ... .. ... 63517 250-254 South Clinton St.. Chicago.
PICKET FENOE, Reading teaching or educationai i Largest Manwfacturersof Telephones
Best and handsomest for Iawns, parks, eemeteries, school gronnds Furdek .. ... ..ol i 643804 | ewclusively in the Unitea Ntates.
Bend tor our free cstalogue—know more about it Redllml\{u g}' mowing m‘\clulle Luttmp .
c. Roblin.

An inexpensive library
of the best heeks on
Electricity. Put up in a
neat folding box, as
shown in cut. Kor the
student.the amateur,the
workshop, the electrical
engineer, schools and
coheges. Comprising five
books. as fellews:
Aritbmetic of ElectnClty

138 pages, . . . §1.00
Electric Toy Mdkmg, 140

pages, . . . ¥1.00
How to Become a Suc-

cesstul Electrician, 189

pages, . e isl.ou
Stanciard Electrical Dic-

tionary, 682 pages. $3.00
Five volumes, 1, 300 pages, Electricity \mnlllliull 158
and over h50 ulum ations. pages, F1.00

A valuable and mdispensable addition to every lLl)ral V.

Our Great Special Offer.—We will send prepaid
theabovetlve volumes, handsomely bound in blue cloth,
with silver lettering, and inclosed in aneat folding box,
as shown inthe illustrarion, at the Special Reduced
Price of £5.00 for the complete set. The regular
price of Lhe five volumes is $7.00.

MUNN & CO., Publishers,
361 RROADWAY, NEW YORK.

SECTORLESS WIMSHURST MACHINE.

HARTMAN M'F'G CO.. BOX 69 ELLWOOD CITY. PA, [ K HODII oo oocn e Sl o8 | GUBMARINE TELEGRAPH.—A  POP-

. h4'% 687 | ular nrl:u !l- u]mn l.nllI(- l|-1(l raphing, SCIENTIFIC AM-
2 LM i' I’rlm_- 16 cents.  For sale

Rein helder, J. S. Sewell
Rolling pin. ‘C.’L. Pitcher.
Root digger, J. Jensen....

Or Room 99, 809 Broadway, New York City.

Rotary engine, June & Perry
spend thousands Rotary motor, H. O. Gudbeny
on coal bills—but how much ;'lsp Inck.dJ. R.]P-\lyy,squl Sr.
to save the steam 7 Waant to know A8, WIHCOW. « urray.
more about it ? A.Sk for our book- ig::g(o,}g ':Il'cl‘)(llrl;{lbll\e :‘r:sk;tll‘e, T. Milne.
let **H " on the HEINTZ STEAM TRAP. Scale. A. B. Zunmerman

GAS ENGINE
IGNITER

- : A g (omnlete with spark coil,
WILLIAM S. HAINES CO., Scraper, wheelecl. 8. 8. Spindle.. £12.00 The Best Thing
) Separater. See Cream separator. est D alng
136 South kounh St.,  Philadeiphia, i Separator attachment. C. H. Treat........... ..... 643921 ﬂ:‘ ?glﬁ;n;}.rkptd Il,;m;"*]“md
Sewing machine guide, W. I. Auld. . 5 oS proved model.
Shade holding device. I, §F™ Send for Cb cular.

|haft or thill coupling, 11, i i
Shapimnsz machine bit holder 1. 8. l)epue The Carlisle & Finch Co.
Sixth St., Cmcmnatl 0.

Shirt. I&. R. Gould .

° Shoe, A. A. Kohn.. .
Shoe form. A. D. ’l‘yle
Show windows, device f
J. C. Ernst
\"‘ Shutter bolt. J. Sabeld

Sign, illuminated. . H. Hill.

R 643,872
Sign. iluminated, Jean & Bouchon. . 644,015

e Signal. See Motor actuated signal.
Signal mechanism. motor actuated, 1. B. Keeler.. 643,323
Skirt, A. P. McGraw. § 647
Skirt hanger. J. Headland, . $
Skirt supporter and waist hol Miller. ... 3.

smoke consuming furnace for’ Iutumutl

OF THE gines, K. Marek..... ..o 143,800 i = —'TI'his article gives directiens for making. 4 illustra-
Smoke preventer, J. Ormerodl... rres -l VAPOR ENGINE AND POWER connm tiens, SCIENTIFIC AMEKRICAN SUPPLEMENT 1131.
Snap hoek..J. K. Vannote.... Mo Nl l OR GRAND MAPIDS. MICH. cataLosur. | Price 10 cents. Forsale by Munn & Co. and all news-

. ® e IO -
M Soldering iron. W. C. Herbert. . 5 dealers. Send for new catalogue.
Clen l lC merlcan Spanner and wrench, cembined, k. Schrader
Spike, lift locking, C. 1). Warner...........
Spinning frame roving stop motion, J. 1

TOp.. .
Supple ment, Stamp order and de]lvery ‘ense. W. 0. Taylion

WE EXCEL AND UNDERSELL ALL!

Flm‘n'lv Carriage Lights, $4.35
Stamp rack, rubber, 11, S. Folger. e K13 Telephones, complete, 3.95
Stand. See Dressing stand, T"I“f"l“' ‘I‘H":""(“;" %'7'2
Starching machine, Gitfen & Bissett. i ¥ eaicy €Ay P g
I‘D IQBI- Dated March sd! Igoo' S{!m(r‘n bailer. M. A. Lml“c 5 3 Buttery Table Lamps, .3"'0
Steam furnace, decomposed. Hodg 643 S"O Eleetric Railwaoys, 2.!7'-}
"This special number of the SCIENTIFIC AMERICAN | Steel balls, machine for sorting. k. s L eEs012 Electric Necktie Lights, Y
SUPPLEMENT is illustrated by thirty-five engravings | Steel or homogeneous irou, euamelized, W. F. Miniature El ic Lamps, 30
and is a most valuable compendium of information re- g & G. W. Niedringhaus. . o Buaapaboaana0: .. R4RT28 Aqgents Wanted. Send for New Catalogue, just out.
Iatmgm Niagara. Centents, Steking mechdmsm W. McClave. ... o b8 S O R
he History of Niagara Falls. Stopper. See Bottle stopper. OHIO ELECTR{C WORKST (,l'evclAmul, Olio
-eo]o y of the Great Lakes and Niagara. | Stopper or closing device for preventing recepta- Headquarters for Electric Novelties, Supplies, Books.
The Topography of Niagara. cles frem being refilled, 1. Guillou............. fi = = e - _—
I'be Bridges of Niagara. Stove, gas, J. Titchetl......... ey - o
The Great Power Plants of Niagara. Stove. heating, S. H. Cowles...... ficas
Present Statnus ef the Industrial Development Siove oven, gas or gasoline, J. AT
of the Falls, Stovepipe elbow machine, H. towsky

P’rice, 10 Cents. For Sale by all newsdealers and by f“g“"v making bee’t. Oxnard & Baur.
ulky. racing, M. Payne.......
MUNN & GUMPANY Superheater, . Szamatolski
Publishers ’ Tabler” Soe Chtar roflmg table il
1] 18 " a . 12 1 a . ]
361 BROADWAY, ° " NEW YORK. L(Contimfeal on paye 43, Prlces $160 and up. Send for Catalogue, PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis.

Stock Sizes 14 to 22 foot.
Safe, Reliable and fully guaranteed.
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Scientific Qmevican,

143

TAUGHT BY MAIL Instrue
ELE[TerlTY adapted  to e\/t::(l:lwl()l::~‘

Electrical orrMechanical hngmeermg Mechanical I)nm-
ing. Guidance of expt-l 1emetl able instructors. I'akes
spare time only. 'Thos. A. Kdison and other
Institute. Catalogue free. ELECTRICAL ENGINEER
INSTI'TUTE, Dept. A, 120 Liberty Street, New York.

THE

ENGINEERING
‘MAGAZINE

FOR 1500

will present a galaxy of notable papers,
full of suggestion alike to student and prac-
tical man

A haundsomely illustrated prospectus, with
sample copy, free on request.

THE ENGINEERING MAGAZINE,
120-122 Liberty Street, New York.
222-225 STRAND, W. C., LONBON.

==

Apollo galvanized iron 1s
branded Best Bloom. We
notice an itching to use our
word Apollo.

Itisn’t the name :
yron.

Apollo Iron and Steel Comnany,

it’s the

Pittsburgh

THE KASPER
Self-Acting 0Oats Cleaner
i3 sent to any responsible party on two

weeks’ trial, and if not satisfactory can
be returned at our expense.
What Could be Fairer?
Feed Y(l)ur horses clean oats and keep them
well.
Over 17,000 in use.
For prices, terms, circulars, etc,, address,
KASPER OATS CLEANER CO.,
36(0» Wabash Ave,, Chicago, Il

Th= * Wolverine "’ Three Phidass
Cylinder Gasoline Ma- .

alogue.
rine Engine. :
The only reversing and self-
starting gusoline engine on

the market.  Lightest engine
for the power bwilt. Practi-
Absolute-

cully no vibration,
Iy safe. Single, donble and
triple marine and stationary
metors fmm to 3 H. P.
WOLVE

MOTOR WORKS,
Grand Rapids, Mich:

SEED 2:5 FREE

Toget new customers to test my Seeds, I will' mail my 1900
Cstnlogne. filled with more s than ever and & 10e Due
13ill good for 10¢ worth of edn for trial absolutely
tree, Allthe Best Beeds, Bulbs, Plants, Roses, Farm
koeds, PPotatoes, ete., st lowest prices, Nlne (-rent
Novelties offered without names. [ % ’

NA each. Many other novelties affered, inc rmﬂnx ﬁin.
Beng, the great money making plant,  Owver 20 varieties shown in
©olors, ufoo In cash premiums offered. Don't give your
Mdtr until ou lea

is new catalogue. Y ou’ll be surprisred
Send your name on & postal for catalogue to-

d.\y R is l"lll‘..l:- to ﬂL Tell your friends to send tov. -

F. B. MILLS, Box |37 Rosehlll. Onondaga Co., N. ¥

THADE  MARK.

avw 761}1({80P GOOUS

erfect Substitute
duced,

ALL THATS NCEDED
A PAIR OF HaNDS, [

H ™
ey
o
3
E
3
[

Oniy P

spoon) wqqny] Jo sndopwie) Joy eI

Dy you Whnl ] $ $E7 \\ e want '\m’ntﬂ f'rorywho‘rﬂl'
The Windsor Collanr and Colf Compuny, Windsor, Conn,

The Greatest Family Newspaper is
L] , g
eslie’s

V\feaekly

ESLIE'S WEEKLY is a paper to
keep on the library table, and to
read and reread, and to file away for use-
ful reference. It is read by more fami-
lies of culture and refinement among the
masses than any other paper of its class
in the world. It is the greatest, best,

most attractive and cheapest of all
American educators.

It is for
stands, in the bookstores, on all trains,

at 10 cents per copy.

One of the Best General Advertising Mediums
in the World. Send for rates.

LESLIE’'S WEEKLY,
110 FIFTH AVENUE, NEW YORK.

‘I'able cloth holder, .J. D. hmtman
’l‘elctzmphlc safety device, R. Wright.
‘I'elephone directory, 1. H, \lel 1.7 e e
I'elephone transmitter, A. Stromberg..
T'elephone transnntter, Tucker & Jenkins..
lelehlmues, autvmatice return signal device fUl,
. Burger
T'elescope bag, folding, J\.
Thermostat, C. K. May..
Thermosiatic ap) wus, 1. Morgenwten 5
Threshing machine feeder, Patterson & Hill. .. ...
Tie. See Railway tie.
Titnber, preserving, W, Cross ............
Tre, pneummatic. A. 11, Marks...
Tire, vehicle, Jordan X Crowell. ..
Tobaceo leaf stemming machine, K. G. Dieter
Toe clip and counterpoise, P. (,oldsmlth
Tongs, tire. V. B. Morlan. e
‘Tongue support. G. W._ W n"ht

. 643,952
3,706

1001, combinatien. M. G. Lanbert . 43,825
’1‘0\\ ‘cleaner, A. Morison ... .. 644031
frace holder, singletree. L. M. ( . 643943

“a pau
voiding collisions of, C.
1 B 868800000008 & - SoaBatlSen B o BB EBE oS 0o0650

"'rap. See Animal trap.
T'rough. See \Watering trough
Truck, Cook & Hirh.
‘1'"uck. A. J. Haopkin
‘I'ruck. house moving,
Truck litrer, J. H. Blak
I'ube bending machine. L.
Tube or tlue cutter, Hanten & l\l(lll /
Tuyg, shaft, A. L. ‘I«ICl-lChlxlll
Turbine, steam, J. k. V..
‘T'vpe writing m.lchme l-u W. Brackeisbel
Umbrella cover, R. ). Kraser
Upholstering nmrhine‘ (& G
Vacuum pan, R. Harvey.... ............
\"llVQ weur, engine, M. I. Gutermuth

Valve gear, engine, J. Hill

Valve operating mechanism, A. N. Locke.

'l rains, contrivance for
643,810

Baldwin et al

Valve. supply, K. A. Mars
Vapor burner, lnt'undes(em K. B. Ilutrey
Vehicle running gear, R. 8. Birch......

Vehicle running gear, k. D. Williams
Vehicle traction wheel, J. V. Bush...
Vehicle wheel, J. LI, Marris... ...
Velocipede, W, 1Tarnon.
Vessels, apparatus for raising sunken, J. (.ram
Warbrobe. L. M. Adams..................... .
Warp stop motion apparatus, G. O. lJr.lper
Washboard, Sargent & Joecken.... ..
Washing machime. W, . Hunter.
\Washing machine, H. ;. Sc¢
Water heater. sectional. 5 Hemung
Water measuring gate, A. H. Stokes.
Watering trough, C. K. Mitzimberg.
Wheel. 2ee [Klectric motor. Vehicle wheel.
Vehicle traction wheel.
Window swinging dev1ce, G. H. Parker.
\Vire coiling machine. .l. Lauer.........
Wire coiling machine wmn mechanism
\Wrapping machine, package, R. A. Berger. M‘% h‘l

Wrench, A. J. Cooper. ... . .
Writing by hand, apparatus for use in,
Robinson

DESIGNS.

Bicycle puncture preventer. W. H. McIntosh
Box blank. paper. . A. Colgan.
Button, collar, K. B, Howitt.....
Button fastening. T. R. Hyde, Jr.
Cap blank for cap and stud fasteners, I1. Kern-
good. .o

Chain. vest fob. S, 0. lhgne\
I)Nplu)mg (,nhmel card. L. Cand
Klectric machines or nnoturs ¢
N. C. Bassett..
Kabrie, decorat
Fabric, textile, J. H.
Game buard. Varnum
Generator burner plate, J. E. Lz
Heel lift, K. C. Morgan
Hinge leaf or member, J.
Hook. J. B. Carolin ... .
Hook, shoe fastening, C, Gabel.
Nail extractor, C. P. Littlepage.
Netting, 8 M. Bloch.........
I’ick guard, C. A. Nightingale.
Skirt protector, G. S, Hensel..
Stirrup, F. K. Goodman.... ..
I'oy wagon bolster, . K. Auth..
I'ransformer case, V., G. Converse

TRADE MARKS.

Beer, lager, . Koehler & Company................. 34,219
Billiard cloth, McConibe & Hubbeéli M.muf(l(,tur-
ing Com L T 24 2]4

Carpets. BE. Higgins C: irpet Conipany,

Cocoa. S. L. B(n‘tle {

Corsets. Lasalle & Koch ¢ ompanv
Cotton flannels, Pemberton kompany
named, Hay’s WuLerproof

Dry goods, certain
Binding Company
Huair restorers. Newton & Fmery..
Inc:indescent lights, the parts thereof, and man-
tles. chimneys. globes, and shades therefor,
Welsbach Light (,omp‘nn
Mattresses, pillows. bolsters, cus
orts, C.W. White...... ......
M-dical compound, A. W. Kahle.,
1], cotion seed. Elbert & Gardner
Oils. certain narmed, Pittsburgh & Phil
Oil and Itetining (! ompany..
Pain killer, E. P. Cook
Pens, Perry & (umpunv.m
Preparation tor the cure of a cer
n:med. C. H. Clarke.. ...
Sboes, leather, E. Kiam
Sterilizing and amiseptic cumpound, volatile. G.
G Vlcl’hex:nn s o :
Vehicles, .mlmmuu-ully propelled wheeled, ** 1,
comobile’ Company of America
\Whiskies, I.. Fuldner & Company
Whisky, Andrews & Cuompany...

34,212
34.228

34,217
4,224
34,222

. 4228

(ldelphm

34,209
34,225
211

ain disease, cel

. 34224

LABELS.

‘“ Blue Tartan Natural Wax Beans,” for canned

Zoods, United States Printing Company..... . T
** Cabe (‘od Crinberries,” for canned goods,

Ktates Printing Company.. ..

* Coftee,” for canned guods.

ing Company.. .
* Ka-No.” for a ton
“ McGee’s Baby hx1r

Medicine Manufucmriug Cornpany
“ Minniska.” for ginger ale,
\pnug (‘omp:m
<II

Minniska  Mineral

¥V hole Beets.” for canned goods, United
States I TINUNE COMPANY. .. e
* 5. for wines and liquors, W, Schneider VWhole-
sale Wine and Liquor Company... ...........
* Phos-Saline.” for n medicine. Bice & Harrod. .. ...
S| he Rlnck Crow Stocken,” for black itockmgs
D. J. Carpenter
“The l{e\' * for shoes, D. Rosenberg & Sons
“ The Sauveur du Peuple.” for a medicine, A.
QhBEHENS. . . 3o W o ceconese taltns aenbaane oyt 73

* Vine Natural Succotash.” for canned goods.
United States Printing Company.... 1.300
** Vineo,” for photographe paper, J. Carbutt........ 7,351

.

i

PRINTS

aska Souvenir Playing Cards,” for playing cards,
e D e O S R S C S B RIS
. ~nn ) s Anti Kink,” for a hair preparation,.J. R.

oAl

53

o 'I‘nmt » for tobaceo, snuff, and cigars, C. J. Corbin
& Sons

A printed copy of the specification and drawing of
any patent i the toregoing list. or any patent in vrint
sued smce 1853 will be turnished from ths office f
10 cents. In ordering niease state the name and number
of the patent desired. and remit to Munn & Co.. 3l
Broadway. New York.. Special rates will be given where

sale everywhere —on the|alarze number of cooies are desired at one time.

Canadian parents may now be obtsined by the tn.
ventors for any ot the anventions named 1n the fore-
going list. provided they are simple. at-a cost of $40 each.
If complicated the cost will be a little more. For full
instructions address Munn & Co., 31 Broadway, New
York. Other foreign patents mayalsobe obtained.

=

THE ESTERBROOK

THE HOMEMADE WINDMILLS OF NEBRASKA

A most valuable series of articles concensed from the
official Bulletin by Erwin Hinckley Barbour, is published
in Supplements Nos. 1254, and 1256. The
series i8 accompanied by thirty-three illustrations and
gives a detailed description of a number of types of
windmills which can be made by anyone who has any
mechanical skili. These windmills are being made and
used inlarge numbers in Nebraska and aregiving great
satisfaction These Svpplements for sale by all news-
dealers, 10 cents each, or by MUNN & Co., 361 Broadway,

New York City.

Works, Camden. N. J.

50 YEARS’
EXPERIENCE

TrADE MARKS
DESIGNS
CoPYRIGHTS &c.
Anyone sending a sketeh and deseription may

i |
3

34,229

34.997 versal Eccentric Mill.

or |

certain our opimion tree whether an
invention is probably patentable. Communica-
tions strictly contidential. Handbook on Patents
sent free. (ildest agency for securing patents.

Patents taken through Munn & Co. receive
special notice. without charee. in the

Scientific American,

A handsomely illusirated weekly. ILaruest cir-
culation ot any scientitic journal. ‘Terms. ¥3 a
year; four months, §l. Sold by all newsdealers.

MUNN & Co.261 sroaawar. New Yark

Branch Office. 625 F St.. Washington, D. C.

L.HOLDEN
1336 BEAcH St. PHILADELPHIA Pa.

{GEALED.ICE MACHINES)

SEE FIRST PAGE

Sa

Ad n,m.ell for all
Largest exclusive Gas

Send Jor [Mustrat
THE FO00S GAS ENGINE CO.,

COAL MINING and
The JEFFREY MANUFAC

T# Send far latest complete Catalog
UNION MODEL WORKS .l

MO EARSE@ 193 CLARK CHICAGO. I
NOVELTIES & PATENTED ARTIGLES

Manufactured by Contract. I’nnching Dies, Special Ma-
chinery. E. Konigslow & Bro., 181 8eneca St.,Cleveland,O.

SEED potatoes.
late varieties cheap.
ALDRIDGE, Fishers. N

CATALOGUES FRLCE.

Best pure suck leadling early dnd
[llustmted catalog free.
. Y. (Mention Sci. .\m.)

3(0 First Premiums

§ Awarded to the PRAIRIE STATE
INCUBATOR, Guaranteedto operate |
in any climate. Send for catalogue. |
PRAIRIE STATE INCUBATOR €O. Homer Uity,Pa,

GRINDING MILLS Eof.thc fufichl: |

Address J. ; & G F. SIMP-

)V, 28 lludney \ll'eely Brookl)n, ‘\'. Y.

MAGIC LANTERNS, SLIDES, FILMS,
and MOVING PICTURE MACHINES

Write for our great Bargaim

(e Lisi
Wll LTAMS, BROWN &F,Auu-,.)ept C. l’lnl.ndelphm Pa

... CORK SHAVINGS....

0. HEROLD & CO.,
Lisbon, Portugal,
LIGHT MANUFACTURING & £XPERIMENTAL WORK.
- sueeTmeTaL stamping - PUNGHES & DIES.

UTOMOBILE Sano PARTS roR saME.
SPECIAL MACHINERY. \NQUIRIES SOLICITED.
0TT0 KONIGSLOW- 45 MICHIGAN ST. CLEVELAND,0.

FOR SALE—Fine Water Power by the R, 1R., any nuom-
ber or acres desired, in nortirern part' of New Jeme\
Address EOWIN W, WH EELER, Ada'r, Erskine, N. .l

They Stand High Pressure.

The Hercules Seamless ('oyr{)er Floats and

Chambersar ¢ made specially for Steam
s, Receivers, Condensers, Stewm Pumps,
H ete. The original seamless goods. Not
imitations. Catalogue No. 2 Free. |
NeErceLes Froatr W om\s, bprlng,held Mass,

Make Rubber Stamps ?

Our *‘New York’ Rubber Stamp Vulcanizers received
the only medal awarded any Vuleanizer, World’s Fair, |
Chicago. Simple process. ].ar;ze profits. irculars free.
Barton Mtg. Co., Dept. A, 338 B’way, New York, U.S.A.

VOLNEY W. MASON & co.,

Friction Pulleys, GIutches&EIevators
PROVIDENCE R. I

Why
Not

[ESTERBROOKS ~—

so Varieties. For Sale by all Stationers.

GAS AND GASOLINE ENGINES

¥ngine Fac'ory in Armerica.
Engines in steck for quick delivery in all principal citie

BELTING of Various Styles, ELEVATORS, CONVEYORS,

EASE PAYS EXPENSES and
permenth. Steady position; self-sel-
ler; no experience needed.Send 2c for contract.

STEEL PENS

s
i\mcru an Made Pcm 'md t]lc
Best Pens in the World,

CO. 26 John St.. New York.

Steam kngine huilt by the Wat*
Campbell Company, of Newar!

STEEL PEN
N..J. Engine consists ot two hori

zontal condensing Corliss engines

coupled to one shaft, with vertical air pumprlrlven from
crank pin. The C)Imdevs are 32 in. bore, 60 in. stroke.
Belt wheel is 26 ft. by 114 in. face. Gross weight
is about 225000 Ibs. (,un be seen in operation now;
probably ready for delivery in May, 1909. A pply to

‘The Clark Thread Co., . O. Box 154, Newark, N. J.
Wanted - A young man with a mechanical education
for office work. Address, Accurate, Box 773, New York.

NEW YORK SHOPPING of all kinds by a re-

sponsible and experienced lady. Send for circular.
MRS. LORD, 53 West 24th Street, Room 53, New York.

TURBINE
& EXPERIMENTAL WORK.

MnDEl. Inventions developed. Special Machinery.
E. V. Baillard, 106 Liberty St.. New York.
N’

Tachinery. THE VILTER

|CE MAC III\F
(,() 899 C]|11t0n Street, Ml]w.lukee ‘Wis.

ENTAL WO SMALL'MCHINEK'
S NASSAU 8T N.Y

UF \eml for Circular “M.”

hprmglw EFfbm, f". €9

[SHI. W

( m'lmn Engines, Brewer

INVENTIONS PERFECTED.

Accurate Mode! and Tool Work.  Write for Circular.
PARSELL & WEED. 129-131 West 3Ist St., New York.

D’AMOUR & LITTLEDALE MACHINE C
130 WORTH 5T.. NEW YOR
Make Models of Any Machine to Orvder.

CALCIUM CARBIDE EXRS8T

COMP'Y,
35 NASSAU STREE1T, NEW YORIs.
(A B C Code.) Cable Address:

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son.45-51 Ruse St.,N.Y.

3 to 250
Horse Power.

power purposes.
F\Lﬂh]lﬁhed 1887.

d Cuatalogue No. 5.
Station A, hprlngfleld Ohio.

HANDLING MACHINERY.
TURING CO., COLUMBUS, O.

. New York Branch, 41 Dey Street.

POULTRY
} $9,000, caraiocue f HEH

Geese, Ducksand Chhkenl.
dredsofplmiruml i, 15 best hrg‘

ise on dizeases how to feed, breed, ete. ndch. lcr

J. R. Brabazon, Jr. & Co., Box 69, Delavan f:.

UD'

$

sk MFaG. Co..Cincinnati.O. Dept.10.

YOU CAN MAKE $100.AWEER !

WNYOUR OWN SHOW cbnnua ouTriT- 4 106
FILMS. & MACHINES %

GREAT PASSION  PLAY & 500 0THER SUBJECTS:)

| UST

LUB/N,LARazerFR " PHILADELPHIA P.A

Send us yonraddress
andwewillshow you
how tomake #3 aday

a nay s ure absolutely sure; we

3 furrnish the work and teach you free; you work in

tae locality where you live. Send us your address and we will
explain the business fully; remember we guarantee a clear pro-
£t of 83 for every day's work, absolutely sure, write at once.

MOYAL MANUFACTURING (0.0 Box I l, DETROIT. MICH,

AutomobileS —

. The SCIENTIFIC AMERICAN for May 13, 18%), is
devoted mainly to illustrations and detailed de-
scriptions of various types of horseless vehicles,
T'his issue also contains an article on the mechan-
ics of the bicycle and detailed drawings of an auto-
mobile ti-icycle. Price 10 cents.

The following copies of the SCIENTIFIC AMER-
ICAN SUPPLEMENT give many details, of Auto-
mobiles of different types, with many illustrations
of the vehicles, motors, boilers, etc. The series
make a very valuable treatise on the subject. The
numbers are: 732, 979, 993, 1033, 1034, 1035, 1036, 1057,
1658, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1108, 1113,
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No.
1229 contains a highly interesting article giving
full data as to operatingcosts of horse and electric
delivery wagons in New York City. Price 10 cents
each, by mail. For sale by all newsdealers or
address

MUNN & CO. Publishers,

361 BRoADWAY, NEW YORK,

or imitution mabogan
nels; double lopand

ICKERMAN’S
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offered sent free. Address

AMERICAN DESK COMPANY,

YanWuren Si., Chlieazo,

ESKS. .

on appre
ARE QUARRNTEED.

: !
sippl with rNIuL'l

Thig desk of bandsomely

¥
writing bed.

wy
logue No. 36 showing the ereatest desk v

fizured quart
polish finis

Rill east of the M
Our hand=ome cata

atest d alues ever a
AMERICAN STORE STOOL CO.

Howard & Croshy 8t., hew York,
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'STEVEBOILER EXPLOSION

b

an Bn ttainer of Moot

I'here used tobe
3 bunting parties
in the old days,
coaching parties
too, but now-a-
days up-to-date
peeple dispense
with the horse
tor those pur-
poses and use in-
stead a

WINTON
MOTOR
PRICE, %1,200. NO AGENTS. CARRIAGE

Almost anybody can eperate it and regulate the speed
at will. Safer and swifter than a horse—and it never
gets tired or stops to eat. Economical n every way.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.
tastern Department, 120 Broadway, New York City.

emington
Typewriters

render

Reliable Service

WYCKOFF, SEAMANS & BENEDICT,
327 Broadway, New York.

If it isn’t an Eastman,.it isn’t a Kodak.

Kodaks

Load in Daylight with
Film Cartridges for two,
six or twelve exposures
as desired. For work at
home then, as well as for
one’s outings, the Kodak
becomes more convenient
than the glass plate
camera.

No dark room except
for development, no
bothersome plate holders
or dark slides.

EASTMAN KODAK CO.

CATALOGUES FRES AT THE

Rochester, N. ¥
DEALERS OR BY MA!IL,

CHARTER Gasoline Engine
USE]] ANY PLACE

BY ANYONE

FOR ANY PURPOSE
Stationaries. Portables,
Engines and Pumps. | 4
2~ State your Power Needs. ._
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

[MET QIR Lupisares

ol WAVEA or BRI CHEBESLY.8 0

CAGO-ILLUSA

V3u USE GRINDSTONES ?

{f s0 we can suppiy you. Al sizes
monnted and numounted, always
kept in stock. Rememoer, we make a
specialtyof selecting stones for all spe-
c al purposes. Ask for catalogue

The CLEVELAND STONE CO.

Srientific

Amevicat,

(16ARS

-MADE AT KEY-WEST~

These Cigars are manufactured under the most favorable climatic conditions and

from the mil
our brands would cost double the money.
CORTEZ CICAR

est blends of Havana tobacco.

CO., KEY WEST.

If we had to pay the imported cigar tax
Send for Booklet and Samples.

R

.,

T
TRADE MARK

11
PEGAMOI
ALUMINUM PAINT.

_Latest :le-;plirutlnn of Aluminum, Looks like Frosted
Silver. ¥ashable. Untarnishable, Water, il and

Weatherproof., Durable, Easily Applied. Bicyeles,
Yachts, f{u[liilt(’rl‘ﬂ. Pipes, Metal \'\-'ru'lk, Machinery. -
namos, Motors, Apparatus, Are Lawps, Sockets, Brack-
ers, Cars, Statrons, General Decoration, ete,  Sample
bottle, by wail, for 25 cents

THE AMERICAN PEGAMOID CO., 339 B'way, New York.

;AI’ER

GAS ENGINE

The Lozler Vapor Marine Engine,
If correctly installed, and given
proper attention, Is as reliable as a steam englne,

. This statement is backed by a reliable houses
with years of experience, and several million
dollars invested. Let us talk with you about good
engines and boats.

Advance catalogue is now ready.
Address Marine Dep’t,

LOZIER MOTOR CO., - - Toledo, Ohio.

THE BALL-BEARING

DENSMORE—

W TABULATOR
does easily and well every kind of
work that a Typewriter can do.

Only make with Ball-
Bearing 'I'ype Bars.
Ball-Bearings made
the bicycle—they per-
fect the Typewriter.
Four years ago the
United States Land
Office purchased For-
ty Bensmores. This
same department bas
lately given an order
for S8ixty Densmores.
These factsspeak tor
themselves.

MAIN OFFICE : 309 BROADWAY, NEW YORK.
THE BUFFALO CASOLINE MOTOR

HIS cut shows our four =i-a8 1]
cylinder, 4 horse L
power. non-vibrating, h

shiftingospark. varyirg speed
from 100 to 1,50 revolutions,
Gasolene Vehicle Motor,
which we have demonstrate
tobe themost practical power
in the market, occupying a
space of 18 x 20 inches, manu-
factured upright or horizon-
tal; weight 175 pounds. We
build from one to eight horse
power. For vehicles, boats.
and light stationary work,
we can prove superiority.

§F~ Send for Circular.

BUFFALO GASOLENE
Dewitt and Bradley Streets,

MOTOR COMPANY,
Buffalo, N. Y.

310 SANSOME STREET,

=100TM200 <=-imT>®» gmmon

RS11ISTOS

M5 BN COVERINGS

BLIAR UL ESTRLLLADELPHIA BOSTON -
S or

ASBESTOS MATERIALS. JELATVE T 63 - V] -]
ROOFING MATERIALS A8y JlF 1R Vg {FTE-8

BABBITT METALS.—SIX IMPORTANT

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123
Price 10cents. For sale by Munn & Co. and all news.
dealers. Send for 1897 catalokue.

Pike’s Quick Edge
Office Hone—*

I'he most Practical Sharpener for Ink Erasers, Knives,
Scissors, or Small Tools ever produced, consisting of a
Sharp Grit Whetstone—not composition—on Mahogany
Handle, with Razor Strop Leather Back. Bookkeepers,
Accountants, Office Workers, and all Mechanics should
haveone. Each Sharpener put up in a convenient case
for 25 cents, by mail. Order from your stationer, or
sent direct by the manufacturers,

CAPE NOME, CAPE YORKE, —=
~<— ST, MICHAELS, DAWSON

AND ALL POINTS ON THE YUKON RIVER

DIRECT.

Operating ITS OWN Fleet of First-Class Ocean Steamships
ST. PAUL, PORTLAND, BERTHA, RAINIER, DORA and others.

Full Line of River Steamers on the Yukon under contract to deliver United States
Mails throughout the Territory.

First Departure, APRIL 30th, and Fortnightly thereafter.

writt ALASKA COMMERCIAL COMPANY,

SAN FRANCISCO, CAL., for all particulars.

BILLS OF EXCHANCE ISSUED TO ALL ALASKA POINTS.

THE PIKE MFG. CO., Pike Station, N. H.

725 LS Acetylene Burners.

Samples, ¥ to 1 foot, 25¢c. each.
A new burner for STEREQOPTICONS,
Highest C. P. possible.

State Line Talc Co., Chattanooga, Tenn.

PHOTOGRAPHERS’ FLASH LAMP

ull the string (from any distance) and it flashes
inst:mtly. Sent by maili wstpaid, for $1.00. .
ELECTRIC N{( VELTY WORKS,
Elizabeth, N. J.

Powerful, Responsive,
Durable and Efficient.

“The Reeves”
Variable Speed
Countershaft

for securing any speed without
chan%e of belt or loss of time. Es-
pecially adapted for all kinds ef Iron-
working Machiner“
8,

[ron Lathes,
Planers, Boring Mi Shapers, etc.;
Cement Machinery, Experimental
Machinery—in fact all kinds of ma-
chinery requiring a change of speed.
With it a large increase and a better
grade of work can be produced.

TF Send for handsomely illustrated
catalogue ** S. A.” free.

REEVES PULLEY CO.
COLUMBUS, IND,, U, S. A.

Will be Built

1f you are dissatisflied with the typewriter
you are using and want somet hing better suit-
ed to your particular business, the Jewett

Let us make you a proposition ; we will take
the old machine from you in trade.

Write forour new art
catalogue, inst issned

Jewett Typewriter Co.,616 Locust St., Des Moines,la

to Your Order.

MARCH 3, 190C.

Foot Power, High Grade

W. P. Davis Mach. Co., Rochester, N.¥.

LATHES

U. S. Department of Agriculture,
WEATHER BUREAU.
W asHINGTON, D. C.,Dec. 4, 1899,

In July, 1899, the Weather Bureau purchased

forty New Centurys. I take pleasure in say-

Ing that after five months' trial they have

proven excellently well adapted for the special

work for which they were purchased, viz. :

that of preparing stencils from which to print
the daily station weather maps.

WILLIS L. MOORE,
Chief U. S. Weather Bureau.

The New Century has no supe-
rior on any kind of work.

Send for Catalogue.

AMERICAN WRITING MACHINE CO.,
302 Broadway, New York.

|

The

illustrates the most
fashionable designs
of ladies'diminutive
watches, in exqui-
site iridescent and
dull enamels, in col-
or harmony with the

:BOOh prevailing dress
colors; also all the

gold, silverand other metal cases. The Blue
Book wiil be sent free on application.

New England Watch Co., 37-39 Maiden Lane, N.V.
M?*Wi‘i‘?ﬁ'ﬁ??mt

4444444545404
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standstill in your career’

like the driving shaft of an

engine when its force is all exert-

% ed against the axle? A start in
Jthe right direction will enable you
to use the power you possess so as to
do more valuable work, and gain a
igher salary. ¥ou ecan be trained by

mail at home, without loss

of present salary, to

TAKE

A New Position

ect the study that attracts you: Eleetrleal,
Mechanical, or Steam Enginecring, Ar-
chitectural or Mechanical Drawing,
Hur\'t;‘lnﬁ.('!\'ll Engineering, Stenog-
raphy, Bookkeeplng, and English
Branches. The termsof payment will auit
everybody. Established 1891, 120,000 st
dents and graduntes. Write for elroula
The Internntional Corresponde
Sehools, Box 942,
ranton, Pa.

BALL BEARING AXLES AND RUB-
ber Tires.—A paperread before the Carriage Builders’
National Convention, Philadelpbia, October, 1834, sbow-
ing the advantage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
99:2. Price 10 cents. T1'0 be had at tbis office and from
all newsdealers.

3Yx3%

pictures.

Uses our day-

light loading

Special Sunlight films.

Perfeet in lens,in shutter,

in construction andin finish,

it marks the highest achieve-
ment in the simplifying and per-
fecting of amateur photography.

Hawk-Eye Cameras, $5.00 to $25.00.

BLAIR CAMERA COMPANY,
Rochester, N. Y.

Box g8

Allvarietiesat 1owest prices. Hest hailroad
Track and Wagon or Stock Scales made,
Also 1000 useful articies, includi Sates.

S [;HIHS Sewing Machines, Bicycles, Tools. ete. Sava

Money. Lists Free. CHiCAGO SCALE Co., Chicago. 111,

\J E SSFODR‘PTOOLSy SE\NES E';I'é

WM JESSOP & SONS U2 9] JOHN. ST. NEW YORK:

PRINTING INKS

Tbe SCIENTIFIC AMERICAN i8 printed with CHAS
ENEU JOHNSON & CO.'S INK, Tenth and Lombard
Bts,, Philadelphia, and 47 Rose St., opp. Nuane, New York




