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[33.00 A YEAR,
‘WEEELY.

STEAM DUMPING SCOW FOR
THE STREET CLEANING
DEPARTMENT OF NEW
YORK.

The Street Cleaning De-
partment, of New York
City, as at present admin-
istered, is a notabie in-
stance of what good results
may be gained by a thor-
ough reform in a much
abused branch of city gov-
ernimment. It is but a few
vears ago that the condi-
tion of the streets of New
York was a reproach to
the city and a daily menace
to the health of its inhabi-
tants; but to-day, thanks
very largely to the ener-
getic reforis and adminis-
tration of Colonel George
E. Waring, the chief com-
missioner, the streets of
New York compare favora-
bly with those of the best
managed capital cities of
the world.

The operations connect-
ed with the daily sweeping
of the hundreds of miles of
streets in this great city
and the daily collection
and carting away of the
ashes and garbage from

PLATFORM DECK SHOWING

the homes of two millions
of people are on a vast
scale and involve the em-
ployment of a little army
of laborers. There are al-
together some 2,500 em-
ployes in the department,
and of this total about
1,600 are sweepers, 800 are
drivers and 100 are super-
visors and clerks. The
‘* Uniformed Foree” is con-
trolled by a superintend-
ent, under whom are an
assistant superintendent, a
superintendent of stables,
eleven district superin-
tendents, and in each dis-
trict there are five or six
foremen. There are
nine stables distributed
throughout the ecity, and
there are {ifteen *‘dumps”
located at convenient
points on the Hudson and
the East Rivers.

The sweepers are paid
$50 a month the first year,
$55 the second year, and
$60 the third year, and the
third year men are eligible
for promotion to the posi-
tion of district foremen.

Under the present sys-

(Continued on page 33Y.)

NEW STEAM-PROPELLED DUMPING SCOW FOR THE NEW YORK STREET CLEANING DEPARTMENT.

Capacity, 600 cubic yards of refuse ; speed, 10 knots an hour,
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THE GAS ENGINE INDUSTRY IN THE
UNITED STATES.

It is a noticeable fact that although the gasengine
industry has been advancing with rapid strides in
England and on the Continent, it has made compara-
tively slow progress in this country. This is said with
the knowledge that gas engines as well designed and
as efficient as any in the world are built in the United
States, and the statement is intended to apply chiefly
to the development of the trade. Visitors to the re-
cent gas exposition in New York must have noticed
that although a few excellent types were shown, the
gas engine, as such, was conspicuous by its absence.
This may have been due, however, to the fact that
the exposition was devoted chiefly to lighting and
heating and the various methods of gas production.

How comes it that a people which is so quick to ap-
preciate a useful device should have given compara-
tively little attention to the gas engine, and have left
it to other nations to demonstrate its efficiency and in-
troduce it on a large scale into their various industries ?
The causes are various. They are chiefly to be found
in the cheapness of steam coal and the high cost of
gas in the United States. No doubt the cost of gas
illumination has something to do with the wonderful
development of electric lighting in this country, and

» same cause must have operated to develop the
clectric motor as against the gas engine. That the
price of gas must have exerted a powerful influence on
the gas engine industry is rendered probable by a
comparison of the prices paid here and in England. The
city of Manchester, which has about the same popula-
tion as the city of Boston, sold its gas in 1893 at the rate
of 60 eents per 1,000 feet ; and the consumption was
3,636,000,000 feet, or more than the total amount fur-
nished by the whole State of Massachusetts, where the
gas costs on an average $1.50 per thousand feet. In
Newecastle-on-Tyne the users pay only forty cents a
thousand feet, and when we bear in mind that makers
are building engines which they will guarantee to use
only 20 cubic feet per hour, the popularity of this form
of engine in England is largely explained.

1t is reasonable to suppose that when this industry,
which in respeect of its proportions is yet in its infancy,
has attained the importance which it has in Europe,
it will tend to reduce the price of gas, especially such
gas as is used for cooking and power purposes; and the
gas companies, themselves, will undoubtedly benefit by
the growth of the industry, the increased consump-
tion more than compensating for the reduction in
price.

o
2 4

GOLD MINING MACHINERY EXHIBITION AT
COOLGARDIE, WEST AUSTRALIA.

We have been requested by Mr. David T. Day, of
the United States Geological Survey, to call attention
to a cablegram which he has received from the secre-
tary of the forthcoming mining machinery exhibition
at Coolgardie, West Australia. The dispatch requests
that American manufacturers may be notified that the
exhibition opens on October the first of this year. We
gladly comply with the request, as the opportunity is
one that should not be lost by any of our prominent
manufacturers. The recent discoveries of gold in
Western Australia indicate that the field will prove one
of unusual richness, and, while it mmay never equal the
phenomenal output of the Rand, it is an opening
which American builders of mining machinery ought
not to neglect.

The compactness, handiness and light weight of
American mining machinery have never failed to
make a most favorable impression in comparison
with the more cumbersomne European machinery.
These qualities are of the first importance in
new countries like Western Australia, where roads
are poor and transportation is costly, and acces-
sibility, simplicity and ease of repairs are sim-
ply invaluable qualities in the too often unskilled
hands of the miner. It is necessary that the actual
machinery should be exhibited. In such acaseas this
there is more virtue in a pound of exhibited material
than in tons of printed circulars.

THE SECOND CITY IN THE WORLD.

Now that the city of Brooklyn and other suburban
districts have been incorporated with the city of New
York, the latter in point of population easily takes
rank as the second greatest city of the world. London,
of course, comes first with its great total of 5,600,000
souls. New York, or * Greater New York”as it has
been popularly called, contains fully three and a quar-
ter million souls, or three-quarters of a million more
than Paris, which has heretofore ranked as the second
city to London in point of size. The above estimate is
taken from an interesting article on Greater New York
in the New York Times. The property valuation is
$4,559,600,000 and the bonded indebtedness is $205,559,-
317. The city boundaries inclose a total area of 360
square miles, the extreme length being 32 miles and
the width 18 miles. Itis estimated that within the city
limits there are nearly 300 miles of water front, 1,000
miles of railways and 2,800 miles of streets and roads.
These figures are the more remarkable if we remem-
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ber that they represent practically the growth of a sin-
gle century, for the census of 1800 shows that New
York had then only 60,489 inhabitants, and it is certain
that Brooklyn with the other districts recently in-
cluded would at that time have made but a slight in-
crease in the total. As to the future there is no reason
to suppose that New York will ever lose its present
position. There is no other city, unless it be Paris,
that can be considered as a rival for second place
among the great cities of the world, and the compara-
tive youth and vigor of the country that is tributary
to New York render it certain that her rate of growth
will be greater than that of the French capital.

As to the possibility of the capital of the western hemi-
sphere becoming the capital of the world it is difficult to
conjecture. The Londonof to-day will soon have passed
the six million mark, and there is at present no dis-
cernible sign of its growth being arrested. On the
other hand, it is adding to its numbers at the rate of
80,000 a year, and the rate of increase is steadily grow-
ing as the years go by. As long as England is able to
maintain her supremaecy, naval and commerecial, upon
the seas, as long as she can hold together that huge
conglomeration of peoples and countries known as the
British Empire, binding them to the mother isle with
the strongest of all bonds—those of commercial interest
—London will continue to grow and its people and
wealth to multiply as in the past. Should the dissolu-
tion of the empire ever be brought about, and the
world’s commerce cease to pulsate from London as its
center, we may look for New York to take rank as the
chief emporium of the world and ultimately as its most
wealthy and populous city.

— el

EXPERIMENTAL BICYCLE TRIP IN THE UNITED
STATES ARMY.

Secretary Alger has given permission for the carrying
out of a second military bicycle trip, similar to the
famous ride through the Rocky Mountains last year,
and the expedition will again be under the charge of
Lieutenant Moss. The route has been laid out be-
tween Fort Missoula, Montana, and St. Louis, Mo.,
and the total distance of 3,000 miles will include every
variety of country and roads. The party is to consist
of a surgeon and a score of privates from the Twenty-
fifth Infantry at Fort Misscula. A special military
bicycle is being built, the design of which is based on
the experience gained during last year’s trip. The ex-
periment will possess special interest for the bicyeling
world in general, for it will be one of the objects of
Lieutenant Moss to determine which is the best form
of punctureless tire for the rough work which will be
encountered. For this purpose the company will be
furnished with all the best forms of so-called puncture-
less tires, and it is certain that the tires which can
stand reasonably well the wear and tear of this journey
will be practically perfect for the first-class roads which
are used by the average wheelman.

> —

UTILIZING THE CATARACTS OF THE NILE.

The cataracts of the Nile, which have always been
regarded as the bane of navigation on this noble river,
may yet prove to be of inestimable benefit to Egypt if
the latest advices from that country are correect. It is
stated that a proposal is on foot to utilize the cataracts
for electric light and power purposes. It is claimed
that cotton mills, sugar factories, and the various forms
of western industry which have been introduced in this
ancient country during the British occupation would
be greatly stimulated by the ecarrying out of sucha
scheme. On the face of it the proposal is a good one,
for fuel is scarce and coal has to be brought in by sea.
Electrical power could probably be delivered at con-
siderably less cost than any steam plant could furnish
it, and proposed industries which fail to attract capital
under existing conditions would probably secure all
that was needed if the proposed works were carried
out. Itis stated that preliminary surveys are nowin
progress, and there is no reason to suppose that any
serious engineering obstacles will be encountered. Com-
pared with our own plant at Niagara Falls, the avail-
able head will be insignificant, unless it is proposed to
put in a long and costly pipe line. For although the term
cataracts conveys the idea of a very sudden fall in the
river, as a matter of fact these stretches of the Nile are
more of the nature of rapids than cataracts, as may be
judged from the fact that river steamers have been
hauled against and through them in recent British ex-
peditions up the Nile.

If the proposed work is carried out, it will work an-
other and important step in the recovery of this histo-
ric land from the degradation into which it had fallen
under Turkish misrule. The ecivil engineer has done
and is doing a splendid work in the ancient land of the
Pharaohs, and whatever political changes may be in
store, it is to be hoped that nothing will oceur to pre-
vent its present conquest by the transit and level.

MUNICH breweries possess 1,263 freight cars in which
their beer is taken to all parts of Europe, including
Spain, Italy, Turkey, and Russia. Erlangen breweries
have 47 cars, Kulmbach 180 and Nuremberg 96.
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THE NEW PEARY EXPEDITION.

The application of Civil Engineer R. E. Peary for
five years’ leave of absence to continue his Arctic ex-
ploration was granted on May 26 by Secretary of the
Navy Long, and Mr. Peary will now be detached from
duty at the Brooklyn navy yard. Mr. Peary said
that no arrangements for his approaching vovage had
as yet been made. Preliminary to the polar expedi-
tion which Mr. Peary outlined at the American Geo-
graphical Society, on January 12, he will make a trip
to Whale Sound on the northwest coast of Greenland,
where he has friendly relations with the Eskimos. He
will take some of these people north with him, and
after his visit next summer they will have a year’s
time to prepare for the expedition and to have furs
and provisions in readiness when the expedition ar-
rives. Mr. Peary said: ‘‘I shall start on iy pre-
liminary voyage about July 10. The expedition will
meet the ship at Boston. Several scientific parties will
accompany me ; there will probably be three parties in
all. One will be in charge of Prof. O. H. Hitchcock,
of Dartmouth College, and Prof. George H. Barton,
of the Massachusetts Institute of Technology, will
probably command another. These parties will land
on the coast of Labrador, Baffin Land and Greenland.
I will return for them on my way home from Whale
Sound. The expedition will return in the latter part
of September.”

A year from the coming July Mr. Peary proposes
to start on the main expedition. It is impossible to
say how long this will consumie, possibly two years
and probably not more than four. The expedition
will be different from most Arctic expeditions in that
the only civilized members of the party will be Mr.
Peary and a surgeon. Mr. Peary has decided this
question after considerable deliberation.

Mr. Peary says: ‘ Leaving the ship at Whale Sound,
with about six families of Eskimos, who will meet e
there, I shall push up the coast until I reach Sherard
Osborne Fjord, in about latitude 81°. Here I shall
establish a colony and a base of supplies. Between
this colony and Whale Sound I shall keep a constant
line of communication by means of dogs and sledges.
The site of this colony I expect to reach in the latter
part of August or early in September. Several months
will be consumed in collecting supplies.

‘“The dash for the pole I shall start on about March.
‘We shall push on till we find the termination of Green-
land, and from there our path will be across the ice.
‘We shall take all our supplies with us on sledges. How
far the land extends to the north no one knows, and
this I hope to find out.

*“ The route which I shall pursue on this expedition is
what might be called the ‘American route,’ owing to
the preference which American travelers seem to show
for it. I think it preferable to other routes because of
the existence of land so much further north. When
there is land for a base then there is some fixed point
to return to, and depots can also be established as one
advances. Nansen has proved how unreliable a ship is
as a basis, owing to the tendency of the drifting ice to
carry her hundreds of miles from where she was left.
The Eskimos can always be relied upon along this
route for what I propose to do. Nansen’s furthest
north was 86° 14’. I hope to advance beyond this and
if possible reach the pole. How long it will take I
cannot say. I will say, however, if I failI shall try
again.”

It is regrettable that the request of a leave of ab-
sence for Mr. Peary has been opposed by certain ele-
ments in the navy, which pointed to the action of
Secretary Herbert last summer in refusing to grant
a two years’ leave of absence to Mr. Peary to make
the same proposed trip. This element asserts that if
Mr. Peary wishes to make another Arctic trip he should
resign from the navy. We do not see how an officer of
the United States navy could be better employed than
in making such remarkable explorations as those of
Mr. Peary. Civil engineers are common enough, but
successful Aretic explorers are rare. Powerful scien-
tific influences were brought to bear in Mr. Peary’s be-
half, and the order of Secretary Long leaves nothing
to be desired.

TORNADO DRILLS IN KANSAS,

In the East we have fire drills in our public schools,
and on more than one occasion they have proved
to be very effective in an emergency, but in Kansas
they have a drill of another kind, for their tornadoes
are more to be dreaded than fire, and school children
are now being trained in tornado drills. When the
tornado strikes a Kansas town the inhabitants at once
make for the prairie. It is almost the only way to
escape death from the flying debris of houses, falling
trees and toppling buildings. The school children are
trained to know this, and on these occasions rush pell
mell for the nearest bit of ciear prairie ; but many chil-
dren have been maimed and some killed in these terri-
ble storms. There has been a movement started
throughout the State to have tornado caves built
under the school houses, large enough to accom-
modate all the children while the blow lasts. The tor-
nado drill is very much like a fire drill. The teacher

sounds the alarm on a piano and the children stand up;
then a march is played and out they go in good order,
down the stairs and into the tornado cave. If the
"entire building falls into ruins, the children are safe in
the tornado-proof cave.

—— et —-—

THE LEIPSIC EXHIBITION.

The Leipsic Trade and Industrial Exhibition, opened
by the King of Saxony on April 24, proves, in respect
to readiness and completeness, no exception to its pre-
decessors. Judging, however, from present exhibits,
the undertaking, excepting some very few branches of
industry, like the rubber trade, bids fair to be the most
important Europe has witnessed for many a decade.
The machinery exhibit is far richer than at the late
Berlin exhibition.

The exhibition covers an area of more than 400,000
square meters, and is on reclaimed ground belonging
to the city. The guarantee fund amounts to 2,000,000
marks—rather a moderate suimn compared with the mag-
nitude of the undertaking. For Americans, the exhi-
bition will be found exceedingly instructive, the dis-
play of surgical instruments and carriages being
remarkable. The latter exhibit shows how quick the
Germans are to learn of other nations, especially of
the United States.

The main entrance, in white and green, the Saxon
colors, is in the form of a segment of a circle, flanked
by two needlelike pyramids. The lay of the grounds
and the long vista from the main entrance to the main
building are on the same lines as those of the Berlin
exhibition, although lacking the grandeur of the
latter.

To the right of the main entrance is picturesque
‘“0Old Leipsice,” or, as it is called here, the ‘ Fair
Quarter,” a most careful and interesting reproduction of
this quarter of the city 400 years ago. The antiquarian
will distinguish the old Rathhaus or town hall; Auer-
bach’s Cellar, immortalized by Goethe in his Faust; the
old citadel, the Pleissenburg, at present undergoing de-
molition tomake way for the new City Hall; the old scales
and debtors’ tower. To make the illusion complete,
all the attendants, waiters and waitresses are dressed
in the costume of those days. A large statue of the
Emperor Maximilian, who in 1497 conferred on Leipsic
the privileges of the fair, still held every year, stands
at the entrance to the Rathhaus.

The Horticultural Hall, the next building we come
to, covering an area of 2,500 meters, is partly laid out
in very tasty grounds, where the profusion of roses and
other flowers is uninfluenced by the cold night air
without, and the delicate flowers can thrive without
being retarded in their growth by changes of the wea-
ther. A South American landscape, very ingeniously
arranged with regard to perspective, attracts all eyes.
A ram’s head over the entrance to the next building
informs us that we are at the Textile Exhibit, which is
more backward than any other department here repre-
sented except cycles, the goods not even having been
unpacked. The exhibit is, however, according to all
accounts, destined to do full eredit to this Saxon indus-
try, which will be referred to later. A large building,
stillrather empty, will be devoted exclusively to light-
ing apparatus, more especially to incandescent lighting,
so much in vogue in Germany. We now cross the
electric belt railway, and passing through the entrance
to the medieval Castle Lauffers, which is to contain the
Alpine Panorama, we emerge into the main avenue.
Leaving behind us the great main building, covering an
area of 23,500 square meters, we pass on our left the large
building containing the sausage factory of Nietsch-
mann, besieged day and night by hungry crowds, and
come to the building containing the very interesting
exhibit of the city of Leipsic. Adjoining the latter is
the Kunsthalle or Art Gallery, containing the works
of some 600 artists. Opposite, on the other side of the
pond, is the spacious building destined to contain the
Cycle Exhibit, of which at present there are only
meager traces. Next door is the Main Restaurant, the
resort of the upper ten. Branching off here, from the
main avenue, we reach the square, encircled by build-
ings, the aim of whose proprietors it is to provide for
the wants of the inner man. All the great German
breweries are represented here, At one corner we are
offered cooling American drinks, from another the
strains of amandolin and Italian gondolier’s song invite
us to take a peep at the warmer blooded Southrons.
Paying toll at the entrance to the old bridge, vividly
reminding us by its primitive construction of the
covered bridges of New England, we enter the Thur-
ingian Village, one of the most delectable sights of the
exhibition. Everything is true to life, the very houses
having been taken to pieces and set up again here.
The Old Mill, the country inns, the dance on the
green, the bleating of the sheep, and, above all, the
pretty little village church and beautiful cloisters, all
enchaining us to this cozy spot. Leaving the village,
we have finished the round and are now at the main
building, the rich contents of which must be reserved
for another article. The various articles exposed by
the 3,500 exhibitors will reward us for the time spent

upon them.
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FOG AND PHOTOGRAPHY,

The most important feature of the remodeling of his
studio by M. Lafayette, the well-known photographer,
is the arrangement by which the studio is cleared of
fog—one of the most deadly enemies of the camera.
To put the case simply, the difficulty which has to be
met is the freeing of the atmosphere from the foreign
opaque substances which it has absorbed, and which
break up the raysof the electric light,nullify its penetra-
tion and are themselves photographed in the front of the
sitter. The system in question gets rid of these opaque
impurities by keeping the fog out of the studio in the
first place, and secondly by thoroughly drying the air
inside, and so precipitating the solids which obsecure it.
Artifice gives you the transparent air of Southern skies,
says the English Mechanic. The artifice in this caseis
represented by a warming and ventilating apparatus
and may be best explained as follows : Starting at the air
inlet, where the fresh air is admitted into the building,
thereis a specially constructed filter through which the
airmust pass, and in so doing be freed of its impurities.
It is then drawn through a warming apparatuscom-
posed of coils of steel steain piping completely cased
in a sheet steel casing, thereby eliminating all risk of
fire. These heating coils are supplied with steam from
a low pressure steam boiler, which is so arranged in re-
lation to the heater that the steam flows automatically
from the boiler to the heater, and the condensed water
returns automatically to the boiler.

The air having been purified and warmed to about
the heat of a summer atmosphere, is then passed
through an electrically driven fan and conveyed to the
different parts of the building by sheet iron duects, the
sizes of these being carefully proportioned, so that an
equal distribution of warm air is obtained over the en-
tire building. The fresh air enters the room near the
ceiling, and the top of the roomn acts as a reservoir into
which the fresh air is introduced, and whence it is
gradually dispersed over the whole room, doing away .
entirely with draughts. The vitiated air is drawn out
through outlets at the bottom, and both inlets and out-
lets are fitted with louver registers, so that they can be
regulated at will. In hot weather the fresh air is
brought into the building, filtered, passed through a
cooling chamber, and taken over the building in a
like manner, and thus both in winter and in summer
the warming, cooling, and ventilation of the building
is under entire control.

THE NEW THAMES TUNNEL OPENED.

The new tunnel under the Thames, Blackwall, Lon-
don, was opened on May 22. In the procession wasthe
Prince and Princess of Wales, the Duke of York, Duke
of Portland, engineers and many invited guests. The
procession started in the West End, going through
Pall Mall, Northumberland Avenue, the Embankment,
Queen Victoria Street, thence through Whitechapel to
the entrance of the tunnel. The procession then pro-
ceeded through the tunnel, which was illuminated by
three rows of electric lights. At Greenwich there was
erected a dais upon which the members of the royal
party took their places and from which the Prince of
Wales, in the name of the Queen, declared the tunnel
open to public traffic. The state trumpeters blew a
blast, the royal salute was fired by the Artillery Com-
pany and the Bishop of London pronounced the bene-
diction. The Prince of Wales was then presented by the
committee with a gold medal, struck for the occasion.

THE DETROIT MEETING OF THE A. A. A, S.

The American Association for the Advancement of
Science will meet at Detroit, Mich., August 9 to 14, and
arrangements for the entertainment of the members
are wellin hand. The Hon. Thomas W. Palmer, the
well known World’s Fair executive, is acting as chair-
man of the general and finance committee. The new
high school building, with a good auditorium and
rooms for the meetings of sections and committees,
affords ample accommodation for the American Associa-
tion and allied societies. The citizens of Detroit have
seconded the invitation of the American Association in-
viting the British Association to meet in that city the
week preceding their meeting at Toronto, and it will
be the endeavor of the citizens of Detroit to extend the
same courtesies to the foreign body as to the American
Association itself.

ENGINEERS' SOCIETY MEETING.

The regular monthly meeting of the Engineers’ So-

ciety of Western Pennsylvania was held in the lecture

o
-

|room of the society’s house, 410 Penn Avenue, Pitts-

burg, Pa., on May 18, 1897, at 8 P. M.

The paper, ‘‘ High Frequency Currents and X Rays,”
was by Mr. H. W. Fisher, and was copiously illustrated
by electrical experiments.

A great number of phenomena of high frequency cur-
rents were shown and a very powerful X ray apparatus
was operated, by which the beating of the heart, ete.,
could be seen.

The attendance was very large and appreciative.
The discussion at the close was participated in by
Messrs. C. F. Scott, John Brashear and others, who
highly complimented the lecturer on his presentation.
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AWARD OF OVER $800,000 FOR INFRINGEMENT OF
KNIBBS FIRE ENGINE PATENT,.

The United States Court has rendered judgment
against the city of New York in favor of Christopher
J. Campbell for infringement of a patent granted as
long ago as May 24, 1864. The verdict allows the plain-
tiff the large sum of $818,074.32, and it marks the latest
step in a famous suit which has already been dragging
its weary way through the courts for nearly thirty
years, and is likely to be in litigation for several years
to come if, as is stated, it is the purpose of the city to
carry the case to the higher courts.

The patent was granted to J. Knibbs and bears date
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FACSIMILE OF DRAWINGS IN ORIGINAL PATENT.

May 24, 1864. It has generally been known as the
Knibbs relief valve; though the term does not ade-
quately describe the device, as may be seen from the
wording of the first claim: ‘“ The returning of any ex-
cessive water in the force part or section of a steam,
fire or other engine pump to the suction part or section
thereof.” Knibbs later assigned his right to C. J.
Campbell. In 1865 the New York Fire Departient
fitted the valve to thirty-three fire engines, and the suc-
cess of the new device may be judged from the fact that
by the close of the year it had been fitted to every fire
engine in the city.

There was a dispute with Campbell as to the proper
amount to be paid for the use of the patent, the city
claiming that the sum demanded was out of proportion
to the value of the patent. Suit was instituted in the
State Court, and after a few years’ litigation it wascar-
ried, on November 24, 1877, to the United States Circuit
Court. Here, after years of further litigation, Camp-
bell’s claim of exclusive right in the patent has been
sustained and an accounting of profits by the city in
the use of the valve has been ordered.

We present in the accompanying engravings, Figs. 1,
2, 3, a facsimile of the drawings accompanying the
Knibbs patent, and also Fig. 4, a drawing showing a
Knibbs valve and return pipe, as fitted on one of the
New York fire engines to-day. Figs. 5 and 6 represent
an improved valve of the Knibbs type in which the
opening of the valve is performed automatically by the
pressure of the water. The latter is frequently fitted

e
SUOTION 4 S NIWR
Fig. 4-KNIBBS VALVE AS USED ON FIRE ENGINES

TO-DAY.

con the same engine as the hand-worked valve, and the
two valves are used to about the same extent in the
New York Department, though there are some cities in
which the simple hand valve is in exclusive use.

The object of the Knibbs device was to enable the
pump to be kept running at fullspeed independently of
the number of hose pipes through whichit wasdischarg-
ing. The specification states that great difficulty had
been experienced when it was necessary to shut off some
of the hose pipes attached to the discharge;for either a
waste water valve had to be opened, which resulted in

the streets being flooded, or, if this were not done, ‘‘the
pump would become somewhat strained and flooded.”
Knibbs conceived the ingenious idea of throwing the
surplus water back into the suction pipe, and he car-
ried it out by means of the simple device shown in his
drawings, which consists of a short length of pipe con-
necting the discharge with the suction pipe, in which is
placed a simple hand-worked throttle valve.

In the drawings Fig. 1is a front view of the pump
cylinder, showing the suction and the delivery pipes;
Fig. 2 is a side view of the delivery, and Fig. 3 is a side
view of the suction pipe. A represents the pump cyl-
inder, B the suction pipe, D the delivery pipe, and E is
the valve for closing the discharge. The suction hose
is attached at C and the discharge hose at F.

The above parts were similar to those in use before
Knibbs entered the field. His invention consisted in
connecting the discharge and suction by a short pipe,
G, and placing a throttle valve, H, at the point where
G enters the suction pipe, B. This valve, it will be
seen, gave the engineer complete control of the pres-
sure in the hose pipes. When all the pipes were in use,
H was closed. If one or more hoses were suddenly
shut off, H was opened and the surplus water was al-
lowed to flow back into B. If all the hose pipes should
be shut off, H would be completely opened, and the
water was simply rotated, or ‘‘ churned,” as the firemen
call it, passing through the pump and being returned
by the pipe, G.

The advantages of the device are obvious, and it has
proved so effective that it remains in use practically
unaltered to the present day. This will be evident by
reference to Fig. 4, which shows the Knibbs valve as
fitted to a modern New York fire engine. In this case,
F is the discharge and B the suction, and the Knibbs
‘“relief” or ‘‘churning” device is represented by the
short pipes. G, and the elbow valve, H.

Ordinarily the engineer can tell when a hose has
ceased taking water by the rise in pressure, but not
always. The rise may be occasioned by the hose get-
ting jammed, and therefore it is necessary and custom-
ary to send word to the engineer when a hose is shut
off. To insure a prompt action of the Knibbs valve,
the ingenious improvement shown in Figs. 5 and 6 has
been brought out and is now in extensive use. Fig. 5
is a cross section of the pump, and it will be seen that
the valve, A (answering to valve, H, of the other draw-
ings), is seated in the wall or diaphragm which divides
the suction from the discharge. The valve stem, B,
passes out through a hollow eylindrical shaft which is
firmly secrewed into the cylinder wall of the pump on
the discharge side, and at its outer end B is screwed
into an outer cap, C. The cap, C, is connected by an
intermediate sleeve, D, with an inner cap which rests
at E upon the flange of the fixed portion of the valve.
A powerful coil spring bears at one end against a ring
at the upper end of the hollow shaft and at the other
end against the inner cap above mentioned. By turn-
ing the sleeve, D, the valve, A, may be kept down upon
its seat with the required pressure. The water is free
to pass up the hollow shaft, but is prevented from re-
turning on the outside of it by a rubber packing ring,
as shown. The water being free to press upon the
inner faces of A and C, it will have a tendency to lift C,
and therefore A, with a pressure due to their difference
of area. This is prevented and the required pressure
in the water is maintained by turning the sleeve, D,
until the proper tension is put upon the spring. If one
of the hose pipes be closed by the firemen, the increased
pressure on C will cause A to lift and will allow the
water to pass from the discharge to the suction. When
all the nozzles are again in use, the pressure will drop
and the valve, A, will close.

In the controversy with Campbell the city does not
deny that it is using and has been using the Knibbs
patent ; its contention is that the compensation asked
is excessive. On this point there may be various
opinions; but we think that, in view of the extreme
usefulness of the invention, the vast saving it has made
in preventing the wetting of goods by the excess water,
and the many years during which the city has had the
benefit of its use, the award of Judge Wheeler will not
appear to be by any means excessive.

In conclusion, we would draw attention to the fact
that the second claim of the patent is all-embracing and
covers in very simple but comprehensive terms the
idea of the patentee. It is as follows: ‘‘The connecting
of the discharge or force part or section of a steam, fire
or other engine pump to and with the suction or supply
section thereof by means of the tube, GG, and theregu-
lating valve, H, or any equivalent therefor.”

OO

Meteorology in - Persia.

Letters which have reached us from Bushire, on
the Persian Gulf, dated January 9, and containing
news which has not yet reached the London press,
show that the Persiansare not at all disposed to lay all
the blame of the drought on Providence. Their want
of fatalistic consideration has almost created an inter-
national incident. The agricultural population of the
Bushire district, annoyed at the want of rain, turned
their wrath upon the European Telegraph Department
and especially upon some landmarks which had been
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erected by Lieutenant Cunningham, R.E., about two
years ago, on account of the Meteorological Survey of
India. To these obnoxious landmarks the deficient
rainfall was ascribed. @ The Superintendent of Tele-
graphs, besieged in his office by a threatening mob, at
once wired to the Resident that affairs were critical,
and H. M. S. Sphinx and the steamer Lawrence were
ordered at once to Bushire.

Stimulated by this apparition, the governor dis-
patched troops with a gun against the rioters ; but too
late, alas! to save from destruction the casus belli, the
survey pillars, the erection of which had so exasperated
the heavenly powers. Strange to say, heavy rain fell
in Bushire and the neighboring district on January 6,
so that the people are convinced of the correctness of
their suspicions and their action. The ringleaders are
less certain: for about twenty of them were soundly

Figs. 5 and 6~AUTOMATIC FORM OF KNIBBS VALVE
AS USED TO-DAY.

bastinadoed by the governor to impress upon them the

fact that thereis no advantage in propitiating the

heavenly authorities unless the earthly powers have

been also effectively ‘‘squared.”—London Standard.
A BICYCLE FRAME IMPROVEMENT.

In bicycle frames made of wood, the different frame
members being joined by metal sockets, difficulty has
sometimes been experienced from the ends of the frame
members becoming loose in their sockets, and to obviate
this trouble the improvement represented in the ac-
companying engraving has been patented by Alex.
Pinover, of Nos. 42 and 44 East Houston Street, New
York City. Fig. 1is a sectional view of a portion of a
frame embodying the improvement, the wood frame
member extending into a metal socket connected to the
front post, and the socket having an inner annular
shoulder. The several sockets comprised in the frame
will embrace the features shown. The end of the frame
member, as shown in Fig. 3, has longitudinal kerfs or
slits, a conical bore, and an annular channel corre-
sponding with the annular shoulder of the socket. In
connecting a frame section to a socket, the end of the
frame member is forced beyond the inner annular
shoulder of the socket, until such shoulder and the
annular channel on the frame member coincide, and a
spreader in the form of a tapered screw is inserted in
the conical bore in the end of the frame member, the
screw being placed in position and turned by a suitable
tool. In Fig. 2 the improvement is shown as applied
to an angular or square socket, the end of the frame

PINOVER’S BICYCLE FRAME.

section being then correspondingly shaped. In either
case, as the screw is forced inward the outer surfaces of
the end of the frame section are forced tightly against
the inner walls of the socket, making it practically im-
possible to detach the parts.

&

THE railway between Jaffa and Jerusalem is in good
working order and the trains run between the two
places with great regularity. Last year nearly 17,000
tons of freight was transferred between the two places.
The railway has resulted in a considerable number of
commercial travelers visiting Jerusalem.
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PECULIAR BOILER EXPLOSION.

The West Side Street Railway Company, of Elmira,
N. Y., sustained a severe loss caused by the explosion
of one of their boilers. There were four men in the
building at the time of the explosion. The fireman
was killed instantly. The engineer was seriously in-
jured, but the other two men escaped with a few
bruises.

The buildings were of substantial brick construc-
tion. They consisted of a main building, which con-
tained the engine and boiler room, a car house adjoin-
ing it on the north and another car house situated fifty
feet to the south.

The station was equipped with three Payne & Sons’
tubular boilers, éach five feet in diameter by sixteen
feet long, containing seventy-two four inch tubes. The
boilers were numbered one, two, and three in order
from the engine room. Each boiler weighed about four
tons.

Boiler No. 1, which exploded, was nearest the en-

Comparative Timidity of Boys and Girls.

Boys report 221 fears on the average and girls as
many as 3'55—a fact which seems to show that they
are more timid than boys. There is an increase in the
nuinber of fears up to the age of 15in boys and 18
in girls, but this may be due to the fuller deseriptions
given by older children and youths. Some of the fears
recorded, such as fear of high places, of disease, loss
of direction, fear of the end of the world, and of being
shut in, are of much psychological interest. President
Hall adopts the standpoint that the conseious ego or
*“1”in a person is but a feeble and inadequate mani-
festation of the soul, a ‘‘flickering taper in a vast
factory of machinery and operatives, each doing its
work in unobserved silence.” Instinct is much older
than intelligence, and some of these fears are, in his
opinion, inherited from ‘‘swimming ancestors,” like
the gill slits under the skin of our necks. Prof. J. Mc-
Keen Cattell, the eminent American psychologist, <oes
not agree with this view; though he admits that

it should be decorated in a color very different from
the shade chosen if the light comes from only an un-
broken expanse of sky.

Red brings out in a room whatever hint of green
lurks in the composition of the other colors employed.

Green needs sunlight to develop the yellow in it and
make it seem cheerful.

If olive or red brown be used in conjunction with
mahogany furniture, the effect is very different from
what it would be if blue were used. Blue would devel-
op the tawny orange lurking in the mahogany.

If a ceiling is to be made higher, leave it light, that it
may appear to recede. Deepening the color used on
the ceiling would make it lower—an effect desirable
if the room is small and the ceiling very high. Vari-
ous tones of yellow are substitutes for sunlight.—The
Upholsterer.

ACCORDING to the British Medical Journal, M. Julien
Dumas has announced his intention to interrogate the

———
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BOILER EXPLOSION—VIEW LOOKING INTO ENGINE ROOM.

gine room. It burst in the middle, one end, with the
tubes, being blown through two brick walls and two
vestibule street cars, and finally landing in a field one
hundred feet away. The other end of the boiler was
blown to the top of the south wall. The power of the
explosion was {errific. Boiler No. 2 was lifted from its
foundation. landing on top of boiler No. 3. The roof of
the boiler room was completely blown off. Bricks were
scattered in all directions for about one hundred feet.

The cause of the explosion is unknown. The boilers
had been inspected by the representatives of the Hart-
ford Insurance Company but a few days before, when
the tubes were found to be unburned and in perfect
condition.

_——————r———————————

ACCORDING to the experiments of MM. Seguy and
Quenisset, the X rays cause dangerous palpitations of
the heart. The experiments were made on medical
students and upon themselves, and MM. Seguy and
Quenisset describe the palpitations as violent and un-
endurable unless the rays were intercepted by a metal-
lic plate.

/x/ —
&
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children have certain instinctive fears, he thinks that
most of them are learned. not inherited, a view which
agrees with recent observations on young birds.
_—_——— v o r~—
Use Color Judiciously.

There are colors that are refreshing and broadening,
others that absorb light and give a boxed-up appear-
ance to a room, others that make a room with a bleak
northern exposure, or with no exposure at all. appear
bright and cheerful ; some that make a room appear
warm, some that make it cold.

The thermometer seems to fall six degrees when you
walk into a blue room. Yellow is an advancing color;
therefore a room fitted up in yellow will appear smaller
than it is.

On the other hand. blue of a certain shade intro-
duced generously into a room will give an idea of
space. Red makes no difference in regard to size.
Green makes very little.

If a bright, sunny room gets its light from a space
obtruded upon by russet colored or yellow painted
houses, or else looks out upon a stretch of green grass,
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HROUGH WHICH PART OF BOILER PASSED.

French government on the abuse of the Bertillon sys-
tem of measurement. M. Dumas asserts that the cal-
culations made by M. Bertillon are far from correct.
He has had in his possession measurements taken of
the same person at an interval of ten years. There
were not two alike. M. Dumas expressed his desire to
visit the anthropometric. service. The minister of the
interior and the police prefect asked him to name his
day. M. Bertillon, with great courtesy, explained his
system. He sent for & woman who had refused to give
her name. She then said her name was Garcias, her
birthplace Bordeaux. Measurements were taken. M.
Dumas, being initiated, found without assistance the
photograph of this woman, whose real name was Tosas,
and her birthplace was not Bordeaux. Much aston-
ished, he warmly praised anthropometry. He carried
away with him four or five books on the subject. In
one of them he found three photographs typical of the
criminals most often met with. One of these was of
the woman measured that morning, kept on the
premises, according to M. Dumas, to illustrate the sys-
tem,
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The Increasing Demand for Wood Pulp.

‘While most branches of business have been languish-
ing, the wood pulp manufacturers have had an un-
precedented year of success, and, if the consumption
of white paper is any indication of the true literary
tendencies of the age, we have reason to congratulate
ourselves upon the growth and spread of general edu-
cation. The fact that our extensive New England
forests of spruce have become important agents in
spreading the knowledge of letters among all classes is
noteworthy in this age, when school children are
taught to plant trees each Arbor Day, and it might
be a valuable lesson for instruction in the schools to
show how dependent we have become upon the trees
for the books and periodicals that we buy so cheaply
to-day. There has never been a cheaper or better
material discovered and utilized for making paper
than spruce wood, and the large increase in the num-
ber of periodicals in the land is chiefly due to this
process of converting forest growths into clean, white,
cheap paper.

As a matter of fact, the book and newspaper business
can be judged better by counting the number of spruce
trees cut down every year than by aceepting the circu-
lation figures of wily publishers. The amount of white
paper a publishing company consumes is a more trust-
worthy indicator of circulation than figures sworn to
before a notary. If we are to judge the year’s output
of printed matter in this way, we are safe in saying
that the army of general readers is largely on the
increase. According to the figures published by the
Paper Trade Journal, ‘‘ the daily capacity of the book
and news mills of the United States shows an 1ncrease
of 14 per cent over last year, and shows the phenome-
nal inerease of 352 per cent during the past fifteen
years.” As the mills do not produce more than
enough to meet the demand, it may be concluded that
our literature, such as it is, must be vastly increasing
in quantity, if not in quality.

But this increase in the production of white paper
cannot be wholly credited to the activity of American
presses, for many of the London papers are now print-
ed on the paper made from ‘the spruce trees of New
England and Canada. Our export trade in wood pulp
and white paper is an infant yet, but it has such a
healthy, vigorous appearance that it is safe to predict
an important life for it. Great Britain imports
annually nearly 300,000 tons of wood pulp for her
printing presses, valued at nearly $8,000,000, and the
United States are just beginning to realize that our
natural resources will enable us to supply a good per-
centage of the raw material. In 1895 we sent wood
pulp to Great Britain in small quantities, valued in
the aggregate at less than $250,000, but in 1896 the
export trade in this line had enormously increased.
American made white paper has been exported to Lon-
don more liberally than the raw wood pulp.

1t is interesting and instructive to note the growth
of an industry that dates back only a quarter of a
century, especially when that industry becomes such a
paramount factor in our civilization that it actually
revolutionizes our educational systems. When our
Pilgrim Fathers landed in New England they did not
look with favor upon the extensive forests of trees,
which served as the hiding place for wild animals and
equally savage red men, and their one thought was to
cut down as many of these giant trees as they could.
In the light of the clearings they hoped to find some
measure of relief from the attacks and ambuscades of
their natural foes. Had their choice been granted them,
they would have leveled at one stroke half the oaks,
spruces and pines of their new country. It seemed
like an endless, hopeless job to hew a space in the
primeval forests large enough to accommodate the
Pilgrims and their successors.

But of all the trees found in the woods, the spruces
appeared to have the least value, and little mention is
made of them in early colonial times. The oaks and
hickories, and even the tall white pines, were utilized
for house building and for making ships with which to
carry on the trade of the colonies, and later to fight
the mother country with. In time good old white
oaks and hackmatacks assumed a value little realized
by the first settlers, and lumbermen searched through
the great forests for choice specimens of both. Our
shipbuilding industry was then rapidly increasing, and
it was necessary to secure the strongest and toughest
woods for the frames and knees. How well the build-
ers understood their business is testified to in the de-
caying old hulks of to-day, where the old white oak
beams and hackmatack knees have successfully resisted
the weather and elements for nearly two centuries.

The hemlock and pine trees grew into general de-
mand and importance when the oak, ash and hickories
became relatively scarce, but the spruce trees were
passed by as nearly worthless. They were cut down
for fire wood, and for some cheap building purposes,
but the texture of the wood was considered very un-
satisfactory for any important uses. Vast stretches of
spruce forests covered the hillsides and valleys of New
England, New York and Canada, and in their dense
shades lurked the wolves, panthers, bears, and other
wild animals. Here and there on the outskirts of the

woods a settlement would be established, but no sys-
tematic inroads were made into the spruce forests,
simply because there was little commercial value at-
tached to the trees.

This is the only reason why to-day we find vast for-
ests of primeval spruces, with trees two and three
hundred years old, left undisturbed, and where nature
appears in her wildest and most solitary moods. There
are regions in New England and Canada covered with
dense growths of spruce where probably no human be
ing has ever penetrated. The bear, the fox, the mink,
and the panther live here in undisturbed peace. These
woods to-day, instead of being apparently worthless,
are more valuable than any other forests. Even in the
‘“ Pine Tree State,” the spruces are worth farmore than
the pines. Here are millions of dollars’ worth of mar-
ketable lumber that mustin time be converted into
white paper.

About thirty years ago the first wood pulp mill was
established in the spruce woods of Maine. One of the
mostimportant of these pioneer mills was erected in
Brunswick, in 1870, by the Androscoggin Pulp Com-
pany. The mills were small and unprovided with
the modern machinery for chewing and macerating
the wood into a pulp, and during the following ten
years their growth was slow and far from phenomenal.
But in 1880 the value of wood pulp began to be under-
stood, and the industry really dates from that period.
The census figures of that year reported in Maine seven
pulp mills, with eapital invested of $440,000, and an
annual product of $300,000, and twelve paper mills,
with a capital of $2,000,000 and a product somewhat
in excess of that sum. In 1890 the report gave eleven
pulp mills, with capital invested $2,695,611, and the
value of produect, $1,518,611. But to-day there are over
$13,000,000 invested in pulp and paper mills in the
State of Maine, giving employment directly or indi-
rectly to over 5,000 men.

But Maine has not monopolized the industry, al-
though it was first nursed in its woods. New York
State stands first in the production of wood pulp for
books and newspapers, having a daily capacity of
1,800,000 pounds, with Wisconsin second with 670,000
pounds ; Maine, 665,000 pounds; Massachusetts, 614,000
pounds; Pennsylvania, 403,000 pounds; and New Hamp-
shire, Michigan, Ohio, and Vermont following in order.
To supply the mills with raw material it is estimated
that 1,000,000,000 feet of spruce logs are required for
the white paper used in the publishing business.

In making the best white paper spruce wood has in-
variably been employed, but in Europe atteinpts have
been made to utilize the pine for this purpose. Both
the pine and the poplar are more easily worked into
ground pulp than spruce, but the woods lack the
strength needed for large newspaper sheets. In
Europe the pulp made from pine has proved of value
for making the small sheets of books and pamphlets,
and even magazines, but in this country, where spruce
is abundant, it has received little attention. There is
another difficulty in disposing of the pitch and resin in
pine, which makes this wood less valuable to the wood
pulp manufacturers. In the first experiments in this
country poplar seemed to prove the most successful
wood, and it was eagerly sought atter, but it was soon
discovered to be inferior to ordinary spruce. Efforts
have repeatedly been made to use the hard woods for
pulp, but the paper made from this pulp has the feel-
ing of linen, and is not considered so good as the spruce
pulp. Hemlock cannot be used asa substitute for
spruce, for the reason that its fiber is more brashy and
has less strength than spruce.

Singularly enough, the trees on which the paper
manufacturers must chiefly depend for their supply
are very slow growing. A spruce tree requires from
100 to 150 years to mature its growth, and the first fifty
years of its growth do not yield a very large tree.
During the second half century of its existence it de-
velops size rapidly, and the third period is devoted
more to the compacting and hardening of the texture,
For ordinary paper purposes, the spruce trees that
have reached an age varying between 100 and 150
years are just as good as those two and three hundred
years old. In the primeval forests of Maine, New
York and Canada we have many spruce trees ranging
between 200 and 300 years, but many of the growths
are in a state of decay. The large trees have made
little progress in the last century, and less suitable
timber can be obtained from such traects of forest than
from those where the average age is from one to one
and a half centuries. The large trees decay as rapidly
as the small ones advance, and the forests are conse-
quently at a standstill. While there is danger of the
pulp mills denuding the spruce forests too rapidly
under the present demand for pulp, it would un-
doubtedly be a benefit if all the primeval forests could
be thinned out without further delay.

The hemlock is rather slow growing, but it is much
quicker than spruce, while the poplar is a more rapid
growing tree than either. Pine, however, goes ahead
of all the evergreen trees in this respect, and sapling
pine land will produce a forest fit for box boards, av-
eraging twelve inches in diameter, in thirty to forty
years, while spruce would take twice that time for trees
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of similar size. Even such hard woods as maple, birch
and beech grow much faster than spruce or hemlock.
For this reason pulp manufacturers have inquired
anxiously into the source of their supply, and there is
every reason to believe that a vast industry must de-
pend upon the spruce trees for its very existence.
Pine, hemlock and the hard woods are out of the ques-
tion. They can never be made suitable substitutes for
spruce for paper making, unless the chemist’s art and
skill invents some new process of changing their na-
ture. An industry in which millions of dollars are
invested will be affected by any reduction in the sup-
ply of spruce wood for the next century.

The spruce forests of New England and New York
will supply sufficient material for all purposes for
many years to come, and Canada and New Brunswick
have untold stretches of spruce forests that are searcely
touched as yet; but- in spite of all this, farsighted
manufacturers are looking into the future and secur-
ing for themselves control of forests that will make
them independent of any corner in the market of raw
material. While the spruce forests are still selling at a
small price, they are buying up immense tracts for
future use. The woods are thus passing into the
hands of capitalists who are able and willing to de-
velop them. Lately an English syndicate attempted
to control all the wood pulp manufactories in Canada,
and should control of the spruce woods of Lower
Canada pass into foreign hands, there would be all the
more reason for American mill owners to plant and
develop, and not destroy, their New England posses-
sions.

The German pulp manufacturers have demonstrated
what can be done with the spruce trees by judicious
culture and development. On an area much smaller
than that covered with spruce treesin New York State,
they have long supplied- all the raw material needed
for their paper mills, and annually exported over half
a million dollars’ worth. The forests there are merely
thinned out, the old trees being cut down as fast as
they reach the proper age, and the results are so
highly satisfactory that the mills are assured of a con-
tinuous supply of raw material as long as the present
system of forestry is continued. A similar intelligent
treatment of our spruce forests must be adopted in
this country, and there is no doubt but they will re-
ceive it now that better equipped owners and mana-
gers have secured control of most of the valuable
forests. G. E. W.

B>

Distress in Spain,

The London Financial News says: ‘‘The misery
which has made itself felt over Spain, and which has
given rise in several instances to bread riots, is attested
by the railway returns for the opening months of the
year. The Norte, for example, up to January 28,
showed a shortage in its receipts of 500,000 pesetas com-
pared with the corresponding period of 1896 ; the Medi-
odia on the same date was 720,000 pesetas behind the
corresponding record for last year, the Andaluces
about 60,000 pesetas, the Zafra to Huelva line 55,000
pesetas, while the Bilbao-Portugal division of the
Northern, which had receipts of 1,035,000 pesetas for
the month of January, 1896, succeeded in showing this
January a total of only 902,000 pesetas. As the outlook
for the agricultural and commercial industries of the
country for the coming season is far from hopeful, and
thestraits of the government for money must soon be ex-
treme, the Spanish railways will in all likelihood reflect
a dismal state of things at the end of the year. The fall
of about 27 per cent in the value of the peseta is an
additional burden which the companies have unfortun-
ately to bear, and no alleviation of it is possible until
peace and sound business conditions are restored. This
is a consummation which the French holders of Spanish
railway securities must be very anxious to see hastened ;
but neither the silver-coining policy of the Finance
Minister nor the dilatory policy of the Cabinet in ap-
plying reforms, nor, still further, the renewed Carlist
movement, give any assurance of it as yet.”

O —
Size of a Spider’s Thread.

Leeuwenhoek, the first mieroscopist, wrote in 1685 as
follows : ‘‘ I have often compared the size of the thread
spun by full grown spiders with a hair of my beard. I
placed the thickest part of the hair before the micro-
scope, and, from the most accurate judgment I could
form, more than a hundred of such threads placed side
by side could not equal the diameter of one such hair.
If, then, we suppose such a hair to be of a round form,
it follows that 10,000 threads spun by the full grown
spider when taken together will not be equal in sub-
stance to the size of a single hair. To this, if we add
that 400 young spiders, at the time when they begin to
spin their webs, are not larger than one full grown one,
and that each of these minute spiders possesses the
same organs as the larger ones, it follows that the ex-
ceeding small threads spun by these little creatures
must be still 400 times slenderer ; and, consequently,
that 4,000,000 of these minute spiders’ threads cannot
equal in substance the size of a single hair.”—Micro-
seope.
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STEAM DUMPING SCOW FOR THE STREET CLEANING
DEPARTMENT OF NEW YORK.
(Continued from first page).
tem, the refuse from the streets and fromn the houses
and hotels is no longer collected indiscriminately ; but
the householders are required to place the ashes and
the garbage in separate bins. For the past few months,
moreover, a third class of rubbish has been estab-
lished. 'This is known as ‘‘light refuse,” and comprises

rags, paper, carpet, sacking, ete.

The refuse is carted separately, according to its na-
ture—ashes, garbage or light refuse—to the *dumps?”
on the river. Here the ashes are unloaded into scows
and taken down the harbor and well out to sea, where
they are dumped to the eastward and southward of
Sandy Hook, or at a point about thirty miles distant
from the New York docks. In former years it was
customary to dump the whole of the city refuse, ashes,
garbage and general rubbish outside Sandy Hook, and
one result of this practice was that the lighter material
was regularly washed up upon the shores of Long
Island and New Jersey, which were freely strewn with
a fringe of decaying and exceedingly unsanitary and
unsightly matter. At present it is only the ashes that
are carried to sea, and as the government authorities
are of the opinion that the unloading of so many
thousands of tons of material assists in shoaling up
the entrance to the harbor, the practice is shortly to be
discontinued.

The plan of separating the ashes and durable re-
fuse from the garbage enables the city to utilize the
former material for reclaiming waste land and for gen-
eral filling purposes ; and plans are now being carried
out for using it in reclaiming portions of Riker's Island,
which lies off Port Morris, on Long Island Sound.
When the receiving basing on the island are com-
pleted, the ashes will be unloaded into large steam
dumping boats, of the type which is shown in the
front page engravings, and these will carry it to the
island and dump it over the suction pipes of a large
vacuum pumping plant, The garbage is taken to
Barren Island and there disposed of, and after the
salable material has been taken out of the light refuse,
the residue is burnt up in a destructor furnace.

The first of the three self-propelling dumping boats
which were ordered is now at work carrying ashes to the
outside dumping ground. It has been built from the
designs of Lieut.-Commander Delahanty by the Nixon
Shipbuilding Company, of Elizabethport, N. J.

The Cinderella, as the boat is named, is con-
structed of open hearth steel. The body is built
in two separate sections somewhat on the catamaran
principle. Each hull is 136 feet long and is of a general
oval cross section, measuring 8 feet in width by 10 feet
in depth. Between the hulls is a long, deep, rectangu-
lar box, the walls of which extend 8 feet above the
deck, the depth from the top of the walls to the
hinged floor being 13 feet. Each hull, or pontoon, is
divided into eight watertight compartments by means
of plate bulkheads, and the square dumping box is
divided by plate partitions into six separate pockets.
The bulkheads and the plate partitions are in the
same plane, so that the ship is braced from side to side
by six eontinuous walls of plating, and is proportion-
ately stiff and unsinkable. The frames consist of 214
inch by 24 inch by # inch angles, spaced 3 feet apart,
closer spacing being used in the neighborhood of the
pockets, and the hulls are further stiffened by 3 inch
by 8 inch .by 7 pound angles which extend from side to
side at every 9 feet and are tied to the frames with
gussets of 10 pound plate 18 inches deep. Each com-
partment of the pontoons iz devoted to a separate
purpose. In one is the tank, in another the galley,
and others are devoted in their order to boilers, coal,
and engines, and cabins for the crew. Astern of the
dumping pockets is a commodious pilot house and
cabin, which are located at a sufficient height to give a
good outlook for navigation purposes. The narrow
boxlike structures which will be noticed built upon
the deck of the pontoon are companionways which
lead from the upper platform deck to the various
compartments before mentioned.

The side walls of the central dumping space are
built of 10 pound plating, stiffened at intervals with a
pair of 3 inch by 3 inch by 7 pound angles. The
partition walls are built of 12 pound plating stiffened
with 14 pound angles. There are six pockets for the
refuse, and the floor of each pocket is formed of a pair
of vertically swinging doors which are hinged to the
walls of the pontoons and are drawn up and held in a
horizontai position by means of chains which are at-
tached to the outer edges of the doors and pass up over
drums which are located on the platform deck. The
work of releasing and closing the doors is performed
by a ten horse power engine in the engine room. This
drives, by means of a vertical shaft and bevel gearing.
a long horizontal shaft which is placed upon the
platform deck against the wall of the pockets. Oppo-
site each pocket there is a drum and a set of multiply-
ing gears which are thrown into engagement by means
of coned bearings and friction clutches. When the doors
have been drawn up they are held in place by means
of a compressor block which is operated by a large

handwheel. The arrangement of the platformn deck
and the lifting gear is clearly shown in the engraving
on the front page.

The pockets can carry about 600 cubic yards of ashes
and street sweepings, the weight of which will average
about 300 tons.

The ship is driven by two separate engines of 125
horse power, one in each hull, each of which operates
its own propeller. Steam is supplied by two Roberts
boilers. There are two rudders, one for each hull, and
they are steered by a single wheel in the pilot house.
The speed with a full load in the pockets is about ten
knots an hour.

-
a
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The South American Cowboy.
BY GEORGE ETHELBERT WALSH.

The gaucho, or South American cowboy, is in many
respects a duplicate of the rapidly disappearing cow-
boy of our Western plains, differing only from him
in habits and customs that clinate and surroundings
are responsible for,and possessing many good quali-
tiesthat arescarcely noticeable to casual strangers who
happen to meet him for a few hours at the stations and
small towns. At such times he is usually drunk,
unamiable, slouchy, and unattractive. He isout of his
element, and a judgment based upon such observa-
tions is unjust. In his home on the plains his pictur-
esque appearance and his really fine accomplishments
are set off to bétter advantages.

The cowboy, the shepherd, and the plainsman are all
classed as gauchos, but the first is more typical of what
the word means. His life is spent on horseback, riding
over the endless stretches of plains, corraling his cattle
and branding them, and occasionally hunting the wild
panthers, ostriches, or guanacos. His saddle is the most
uncowmfortable seat in the world, but he strides it with
the ease and grace of an Indian. The wild mustangs of
the gauchos are fully as ungovernable as any on our
Western plains, and they shy right and left, rear on
their hind legs, and even ro!l on the ground to shake
their riders. But once in his saddle, the cowtoy is not
to be dislodged by any trick of man or beast. He will
remain in the saddle from thebreak of day to the going
down of the sun, stopping only long enough toeat and
drink.

The diet of the gaucho is not noted for its variety,
but of its kind it is good. The morning meal is char-
acteristic of the Spanish-American people—a cup of
maté, the tea herb of Paraguay, and a fair substitute
for coffee, a piece of cold meat, and a pipe of tobacco.
With this slim repast over, the cowboy is ready for a
ride of several hours in the keen morning air. The
midday meal is not much iuore elegant, either in variety
or quantity ; but when night comes he is ravenously
hungry, and a course dinner will be prepared. This
consists of some good fresh meat—the flesh of a panther,
rabbit, partridge, or steer—a cup of the inevitable maté,
the wild berries of the plains, and possibly an ostrich
egg. Inthe course of the day the gaucho is very apt
to startle up a mother ostrich from its nest, and after
killing the bird he will return and look for the nest.

One egg holds enough meat to make a big omelet, and
when properly cooked it has a peculiar and delicious
flavor. One end of the shell is broken,and then the
egg is placed on the hot coals to cook. In a few min-
utes the egg isready for eating, and the cowboy digs
out the meat with his knife and gulps it down greedily.
The mother ostrich is meanwhile skinned, and the
feathers are carefully preserved until some time when
the gaucho goes to some settlement. There he receives
fifty cents a pound for them, which enables Lim to buy
a few trinkets for his squaw wife and a good stock of
rum.

The Western cowboy is said to be helpless without
his revolver, but this does not apply to the South
American gaucho. He rarely if ever has such an
instrument, and not even a rifle is carried with him.
His indispensable weapons are the lasso, of horse hair
rope, the bolas and the knife. The latter is his
weapon of defense when fighting with huinan enemies,
and the first two are his weapons for offense when
chasing the wild horses, steers, guanacos, ostriches,
panthers, and even birds. With his knife he can per-
form wonders, using it for all emergencies at close
quarters, from slitting the throat of an animal to the
carving up of another human being. A man who
should use a revolver in a fight with a South American
cowboy would be despised and would very probably be
strung up for his cowardly actions. The revolver has
no place in their wild, nomadiec life.

The bolas is really the weapon that is unique and
peculiar to these South American cowboys, and
through long years of constant practice, it is really a
deadly instrument. It consists of two or three small
iron balls, one and a half inches in diameter, attached
to pieces of stout cord three feet long. The other ends
of these cords are gathered together in a big knot,
which gives the cowboy a firm purchase. The accom-
plishments of the gaucho with this instrument are little
short of the marvelous. He swings it over his head
once or twice to give it force, and then, with a twist
of his wrist, hurls it with unerring aim at the object.
Within a range of thirty to sixty yards the man can

© 1897 SCIENTIFIC AMERICAN, INC.

bring down any small game, and even at eighty to
one hundred yards he has been known to hit panthers
and rabbits. The two or three balls swing wide apart
in their flight, and thus there is a range of six feet in
which to hit the target. At short range the cowboy
hits the game with the iron balls, stunning or killing
them with the blow, and in this way he will bring
down partridges and rabbits by dashing in their midst
and striking just as they jump to run.

On the plains the cowboys practice daily with their
bolas, using them to bring down cattle, a stray os-
trich, a rabbit, or a guanaco. When the cattle are
rounded up to be branded the lasso is used, for the
bolas is more apt to break bones than anything else,
and consequently they are useless for this work. But
after the cattle have been branded an exhibition of
throwing the bolas may be given to create a little ex-
citement. The lasso is thrown with the same skill as
the bolas, and it never fails to settle over the head of
the steer selected.

Their work of branding cattle is naturally cruel and
blunting to fine sensibilities. It is necessary by law
for every herder to brand his cattle if he wishes to claim
them, and the cowboys are not particular as to the
niceties of the civilized code of honor about torturing
animals. The cattle are rounded up on the plains, and
those selected for the branding are thrown violently
upon the soft earth, and then either a hot iron ora
sharp knife inflicts a more or less serious skin wound in
the shape of a cross, circle, or whatever geometric
figure may strike the fancy of the owner.

"The South American cowboy is never made of the
stuff that converts a man into a cattle king worth his
millions, and the rare good fortunes that have been
made on our Western plains by enterprising cowboys
are never repeated in the southern hemisphere. The
ambition of the gaucho never rises to such flights of
fancy. He is content to live his life to the end on the
boundless plains, riding in the saddle for aliving, and
associating with the same people and scenes until
death intervenes. He has nothing of the Yankee in-
genuity and mind for scheming, and he would not
know what to do with his money if he gathered a few
thousands of dollars together. Probably a good part of
it would be put into rum and the balance into more
stock.

Stretched at regular intervals on the pampas plains
are mud walled huts called ‘‘ homes.” In many respects
they resemble the adobe huts of the Southwest of
our own country. They are made of blocks of sun
dried mud, with the roof composed of dried grass, mud
and a few willow rafters. Wood is scarce on the pam-
pas, just as it is on the plains of the Southwest, and
the cowboys make the most of every dead trunk that
can be found along the courses of the rivers. These
are always carefully preserved for roof rafters, and
every gaucho attaches more value to these than to
anything else that goes to form his house. The mud
and grass are so plentiful that there is no market price
attached to them. Labor alone is the commodity that
has value in such house building.

The roofs of these mmud homes frequently leak, and
the owners attempt to patch them up with mud and
grass until the thickness is nearly two feet. The mud
house usually consists of one large room, but occasion-
ally two or three adjoining bedrooms are added. The
beds are made of pampas grass and the skins of the
panther and cattle. Chairs and tables are scarce, but
occasionally a few old stools and a dry goods box will
be found in the huts. In this rude home the cowboy
spends part of his time when he is not in his saddle,
and his squaw wife and children live there most of the
time watching and waiting for their lord and master to
come home.

A more attractive place than this home are the
gaucho saloons, which are scattered pretty plentifully
across the pampas. This place is built of mud, but it
is usually larger and more attractive than the ordinary
home of the gaucho. Coarse pictures conceal the bar-
renness of the walls, and, to the cowboy’s way of think-
ing, vastly improve appearances. There "are cheap
lithographs of actresses, fighting scenes, and obscene
pictures gathered from the four corners of the earth.
Rum and beer are dispensed at these saloons in quanti-
ties, and the gauchos assemble there to have a regular
spree, nearly always ending up with a free fight. The
deaths that occur at the gaucho saloons are many, but
they are usually hushed up and nobody is the wiser.
The scenes enacted there seem to be the necessary and
fitting climax to the wild, rough life the gauchos lead
upon the pampas, and, aceording to their code of honor,
itisno disgrace to end an existence in such a tragicway.

— e

SHIPS propelled by gas engines are apparently gaining
favor in France. A new boat of this type has recently
been put in service for the Havre-Rouen-Paris line, the
speed attained being 7 knots. It is 100 ft. long, with
7 ft. draught, divided into four watertight compart-
ments. The gas is supplied from on shore, and is stored
on board in a steel holder, an accumulator composed
of steel pipes, under a pressure of 95 atmospheres, about
850 lb. The engine employed is a two cylinder one, of

40 horse power.
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THREE IMPROVED TYPES OF THE MAXIM
AUTOMATIC RAPID FIRE GUN.

The development of automatic devices in the smaller
classes of rapid fire and machine guns has given .them
an enormous superiority over such gunsof the common
type, the Maxim 134 inch automatic machine gun, for
instance, firing 300 one pound shots per minute, with a
veloeity of 1,800 feet per second.

The development of the rapid fire and the wmachine

seen on the right hand side of the gun case, moves upon
a small roller, which is placed beneath it, and the curve
of the crank handle causes it to rise and throw the
mechanism sufficiently far back clear of the breech to
extract the empty case (of the previous round) fromthe
barrel and draw a fresh cartridge from the belt. The
turning of the crank above mentioned throws a volute
spring attached to the crank shaft into tension. Asthe
lock travels backward, the carrier drops down and the

Fig. 1.—MAXIM 1) INCH AUTOMATIC MACHINE GUN ON NAVAL MOUNTING.

Fires 300 one pound shells per minute.

gun has been marked by the display of great inventive
skill, and those machine guns in which the gun is ren-
dered absolutely automatic show the very refinement
of ingenuity. As many of our readers are aware, rapid
fire guns in general nay be divided into three classes
according as they are operated entirely by hand or are
partly automatic and partly hand-operated or are en-
tirely automatic. In the last case the cartridge is ex-
tracted, the new cartridge inserted, the barrel returned
to firing position and the gun fired at the continuous
rate of ten shots a second without any interference by
the operator, the motive power being the energy of the
recoil.

Our illustration, Fig. 1, shows the Maxim 1% inch
automatic machine gun on a naval cone mounting. The
gun proper consists of two parts, namely, the recoiling
and the non-recoiling. The recoiling portion is the
barrel, the muzzle of which can be seen in the illustra-
tion projecting through the front cover of the water
jacket, the recoil plates, the lock and the crank han-
dle, which can be seen in the illustration on the
nearer side of the gun. The non-recoiling part
of the gun consists of the circular water jacket
inclosing the barrel, the casing or frame con- 1
taining the recoil mechanism, the rear cover of |
the machine and the trigger and pistol grip
and a socket carrying the rear sight.

The water jacket is fitted with three openings,
one for receiving the water, another for drawing
it off and the third for letting out the steam,
the third opening being connected to a system
of tubes which permit the steam to eseape but
not the water in whatever position the gun may
be laid.

The gun is supplied with cartridges from a
belt which is carried in a box to the right hand
of the gun and passes through a feed block on
the top of the gun from right to left. The feed
block carries two movable pawls and two sta-
tionary ones. The movable pawls are attached
to a slide in the upper part of the feed block,
which moves from left to right by means of
levers acted upon by the barrel. the recoil of
the barrel causing the motion. The pawls are
pressed down by a spring and, engaging behind
the next cartridge in the belt, mmove it forward
automatically. When the barrel returns. the
pawls place the cartridge still in the belt im-
mediately over the chamber. When a shot is
fired, the barrel, with the recoil plates to the
rear of it, recoils for about an inch and a half,
and the strong spiral spring surrounding the
barrel is brought into a state of compression.
During the recoil the crank handle, which is

Velocity of shells, 1,800 feet per second ; penetration, 24 inches of iron.

new cartridge, which the carrier has taken from the
belt, is brought opposite the chamber at the barrel and
at the same time the empty case is brought opposite
the ejecting tube. The spiral spring above mentioned,
which surrounds the barrel, now returns the barrel
and the recoil plates into the firing position, and, as
the lock moves forward, it- pushes the new cartridge
into the chamber and the empty case into the ejecting
tube. The gun is now loaded and is ready to comn-
mence firing, which it will do as soon as thz trigger is
pulled. It will continue firing at the rate of five shots
a second as long as pressure is maintained on the trigger
and cartridges remain in the belt. The destructive
power of such a weapon in the hands of a cool and skill-
ful gunner would be terrible to contemplate.

This gun is well adapted to all kinds of service where
rapid, continuous and accurate fire would be valuable.
The various parts of the mechanism are strong and re-
liable, and, owing to the automatic character of the
firing, great accuracy is possible. The lightness and
compactness of the gun render it well adapted for use

i A

Fig. 3.—MAXIM
Weight of shell, 12 pounds.
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HAND-WORKED FIELD GUN.

on torpedo boats, and it would also prove very effective
for defense against torpedo boat attack.

Of course the mountings of the gun vary according
to the different services for which it is intended to be
used. The T piece, as will be seen in the illustration,
works in a socket in the mounting, and the gun is
capable of free mwotion in a horizontal plane, though, if
it is desired, it can be clamped in any particular posi-
tion. The position of the gun in a vertical plane is de-
termined by means of an elevating screw which works
in the end of a suitable arm attached to the T piece
above mentioned. The training is effected by the
man who lays the gun, who with his left shoulder
pressed against a shoulder piece, and his right hand on
the pistol grip, has full control over the movements of

the gun. The particulars of this gun are as follows:
Caliber............ooo vt viit e 145 inches.
Length of gunoverall........... ....... .. 85 ¢
Rifling, uniform 12 grooves................. 1 turn in 30 calibers.
Weight of shell....... ...... . .coeevnennen. 1 pound.
Length of commonshell .................. 3'67 inches.

Weight of powder charge (smokeless). ...... 1 ounce 110 grains.
Velocity at muzzle..... .... ..... ... ... 1,800 foot seconds.
Perforation of wrought iron at muzzle...... 225 inches.

The fully automatic principle has been applied by
Mr. Maxim very successfully to guns of larger caliber.
Fig. 2 represents a nine pounder naval gun which is
provided with a hopper feed and is capable of firing
sixty rounds per minute. This gun and all of its class
are worked by the recoil of the barrel. When the armn
is loaded and the breech closed, the trigger is pulled
and the barrel recoils, taking with it the breech block,
the energy of the recoil being checked by a hydraulic
buffer, and the barrel returns into the firing position
by the action of a powerful spring. The breech re-
mains closed during the recoil and also during the for-
ward movement of the barrel, and it is not opened
until the barrel has nearly reached the firing position.
By this means the breech remains closed long enough
to allow the gases to escape. The cartridges, which in
this case are three feet long. are placed in a magazine
on the top of the barrel, and at each discharge the
lowermost cartridge is thrown into a tubular carrier.
The tubular carrier falls by the weight of the cartridge,
anc when opposite the barrel springs rapidly forward,
throwing the cartridge into the chamber and liberating
the breech block. The carrier, being now relieved
of the weight of the cartridge, rises again into
position opposite the lowermost cartridge in’ the
magazine. At each discharge the carrier is thrown
back against the action of the powerful spring. It
might be said that the carrier is in a cocked position
after each discharge and remains so until the cartridge
falls down into line with the barrel, when it is liberated
and the spring projects the cartridge into the chamber
with great force. This arm is particularly well adapted
for defense against torpedo boats, as it gives the gunner
an opportunity of delivering a considerable number of
shots in rapid succession without any assistance. More-
over, when the gun becomes heated, it is not necessary
that the cartridge shall remain in the chamber while the
gunner is watching for a torpedo boat. The cartridge
being in the carrier, it is only necessary to allow it to
fall in position, when the gun is instantly loaded and
may be fired inside of a second.

The two guns already mentioned are shown upon
naval mounts for use on shipboard ; but the same types
are also furnished with gun carriages for use in field
service.

Another very interesting gun built by the same com-
pany is the hand-worked field gun shown in Fig. 8.

Rapidity of fire, 20 rounds per minute.
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The caliber of this gun is three inches and the weight
of the shot twelve pounds, and they may be fired with
a rapidity of twenty rounds per minute. Field guns
as ordinarily constructed have an excessive recoil,
which is so great that the gun has to be brought up to
position after each discharge. The Maxim-Nordenfelt
Company has overcome this difficu]ty by allowing the
barrel to recoil through
a considerable distance on
the carriage itself, the re-
coil being checked by a
hydraulic buffer, the re-
sult of which is the car-
riage remains in approxi-
mately the same position
and the gun requires only
a very slight adjustinent
after each discharge.

The same company also
makes semi-automatic
guns, that is, guns in which
the recoil of the barrel
opens the breech and ex-
tracts the empty case, the
breech remaining open
until a new cartridge is
thrust in by hand. The
act of pushing in the car-
tridge disengages the
breech block, which then
closes itself with a spring.
‘We are informed by Mr.
Maxim that he has him-
self, without any assist-
ance, fired forty rounds
in fifty seconds from a
gun of this type. The
projectiles in this case
weighed three pounds each, the cartridges being
twenty-one inches long.

MISS KINGSLEY’S TRAVELS IN AFRICA.

Although needing no such adventitious aid to popu-
lar notice as the recent massacre in Benin, the publica-
tion of Miss Kingsley’s book is peculiarly appropriate
just now, dealing as it does with that long stretch of
maritime country from Sierra Leone to the Cameroons,
including the districts known as the Ivory, Gold, and
Slave Coasts. Although comprising some of the oldest
colonized portions of Africa, comparatively little is
known of these regions, and Miss Kingsley’s volume,
“Travels in West Africa, Congo Francais, Corisco, and
Cameroons,” by Mary H. Kingsley (London: Maec-
millan & Company, Limited), will be welcomed not
only by ethnographers and students, but by all who
take an interest in queer peoples and strange lands.
For it is a wonderful book, written by a
remarkable woman. Had it been written
by a man, it would have been a monu-
mental performance. But when it is re-
membered (however difficult it sometimes
is to do so) that this is the record of a
woman’s travels and work, it makes one
proud of one’s race, and renders it easy to
understand why and how the British make
the best colonists. That a woman should
go alone and unarmed (for Miss Kingsley,
unlike some other African explorers, never
fired a shot at a native) into these savage
and dangerous countries ; should brave the
terrors of disease, swamps, wild animals, and
cruel and bloody customs, just for the sake
of making collections of rare fishes and in-
vestigating the curious ‘‘fetish” customs of
the inhabitants, is a marvel indeed. True,
Miss Kingsley herself does not appear to
think her conduct and adventures very ex-
traordinary. She minimizes the dangers,
and makes light of the difficulties and
miseries of traveling in this ‘‘ Land of the
Shadow of Death.” Intelligently, apprecia-
tively, often enthusiastically, does she speak
of the Guineas and their inhabitants, and
especially so of her pet tribe, the Fans.

It was on December 23, 1894, that Miss
Kingsley left Liverpool for Sierra Leone.
Early in the January following she landed
at Free Town, concerning which port she
gives us some amusing details. Cape Coast
Castle and Akkra were the next places of
interest at which the author stopped.

Miss Kingsley’s chief motive for going to
West Africa was to study the African form
of thought among a tribe in its original
state. It is not surprising, therefore, that
she devotes five longand interesting chapters
to Fetish, which embraces not only the
negro’s religious and mental life, but exerts
a paramount influence on, and is com-
mingled with, his everyday life, down to his
simplest action. About this she says:

‘Since 1893 I have been collecting in-
formation in its native state regarding

Fetish, and I use the usual terms fetish and ju-ju
because they have among us a certain fixed value—a
conventionalvalue, but a useful <ne. Neither ‘fetish’
nor ‘ju-ju’ are native words. ‘etish comes from the

word the old Portuguese exploiers used to designate
the objects they thought the natives worshiped, and
in which they were wise enough to recognize a
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certain similarity to their own little images and relics
of saints, ‘Feitico.” Ju-ju, on the other hand, is
French, and comes from the word for a toy or doll;
so it is not so applicable as the Portuguese name,
for the native image is not a doll or toy, and has
far more affinity to the image of a saint, inasmuch
as it is not venerated for itself, or treasured because
of its prettiness, but only because it is the residence
or the occasional haunt of a spirit.”

Although crude in essence and cruel in application,
the negro’s Ju-ju, or religious belief and practice, has
still many common sense reasons underlying it, and
occasionally a poetic idea entwined with a lot of arrant
nonsense.

The Ju-ju man frequently combines, as he generally
does in all savage races, the offices of priest and medi-
cine man. Whatever he may be as a priest, as a
doctor he is mostly a failure.

DEATH DANCE COSTUMES, OLD CALABAR
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*“The African doctor is not always a witech doctor in
the bargain, but he is usually. Lady doctors abound.
They are a bit dangerous in pharmacy, but they do
not often venture on surgery. So, on the whole, they are
safer, for African surgery is heroic. Dr. Nassau cited
the worst case of it I know of. A man had been acci-
dentally shot in the chest by another man with a gun on
the Ogowé. The native
doctor who was called in
made a perpendicular in-
cision into the man’s chest
extending down to the last
rib; he then cut diagonally
across and actually lifted
the wall of the chest, and
groped about among the
vitals for the bullet, which
he successfully extracted.
Patient died.”

One of the chief reasons
for killing wives, slaves,
and other persons on the
occasion of a great man'’s
death among West Afri-
cans is not because they
delight in shedding blood,
but that the chief may
have servants and wealth
and position in the next
world. In the NigerDelta
there is a different reason,
but one equally efficacious
in the destruction of hu-
man life.

‘“ Among the Tschwi the
slaves and women killed
are to form for the dead
a retinue and riches where-
with to start life in Srahmandazi, where there are
markets and towns and all things ason this earth,
and so the Tschwi would have little difficuity in re-
placing human beings at funerals with gold dust, cloth,
and other forms of riches, and this is already done in
districts under white influence. But in the Delta there
is no under-world to live in, the souls shortly after
reaching the under-world being forwarded back to this
in new babies, and the wealth that is sent down with a
man serves as an indication as to what class of baby
the soul is to be repacked and sent up in. As wealth
in the Delta consists of women and slaves, I do not
believe that the under-world gods of the Niger would
understand the status of a chief who arrived before
them, let us say, with ten puncheons of palin oil and
400 yards of crimson figured velvet. They would say,
‘Oh! very good as far as it goes, but where is
your real estate? The chances are you are only a
trade slave boy and have stolen these
things.” And in’'consequence of this, killing
at funerals will be a custom exceedingly
difficult to stamp out in these regions.”

The tribe of West Africans most favored
by Miss Kingsley were the Fans, as they
have more of the qualities she likes than
any other tribe she has met.

*They are brave, and so you can respect
them, which is an essential element in a
friendly feeling. They are on the whole a
fine race, particularly those in the mountain
districts of the Sierra del Cristal, where one
continually sees magnificent specimens of
human beings, both male and female. Their
color is light bronze, many of the men have
beards, and albinoes are rare among them.
The average height in the mountain dis-
tricts is five feet six to five feet eight, the
difference in stature between men and
women not being great. Their counte-
nances are very bright and expressive, and
if once you have been among them, you can
never mistake a Fan. But it is in their
mental characteristics that their difference
from the lethargie, dying-out coast tribes is
most marked. The Fan is full of fire, tem-
per, intelligence and go; very teachable,
rather difficult to manage, quick to take
offense, and utterly indifferent to human
life. I ought to say that other people, who
should know him better than I, say he is a
treacherous, thievish, murderous cannibal.
I never found him treacherous, but then I
never trusted him.”

Added as appendices are some remarkably
able essays on such important questions as
trade and labor and discase in West Africa.
With the former the missionary question is
indissolubly associated, for the missionaries
seek to place impediments in the way of
the liquor traffic—by means of which most
of the trade is done, especially in the in-
terior, where commercial transactions are
all conducted by barter, and bottles of
spirits are the handiest and safest medinm
of exchange. The author’s travels in French
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and German territory — of the officials of which
countries she speaks very highly — possess a strong
interest both for geographer and statesman. Like
the true patriot she is, Miss Kingsley not only sees
the possibilities of the usefulness of these West Afri-
can colonies to Great Britain, but is desirous that
they should be utilized to their fullest extent. Since
the force of circumstances, duty, and profit all seem
to tend to our occupation and administration of these
extensive districts, it is the duty of all patriotic per-
sons to know as much as they can of them. To acquire
this knowledge it would be almost impossible to go to
a more instructive, informative, and withal eminently
enjoyable work than that in which Miss Kingsley de-
scribes her travels in West Africa.

For our engraving and the foregoing review we are
indebted to St. James’s Budget.

Science Notes.

Professor Von Voit, of Munich, Germany, has investi-
gated the nutritive value of extracts of meat, and now
announces as the result of his researches that such ex-

racts have very little nutritive value, if any, and that

their action is almost entirely a stimulating one, being
due to their contents of alkaloids, such as creatine and
creatinine.—Prometheus.

A very interesting account of some simple experi-
ments on central attraction is contributed by Mr. R.W.
Wood to the Physical Review. Mr. Wood employs a
circular glass plate having a hole in the center through
which the ‘somewhat conical” pole of a powerful
electro-magnet projects. This glass plate is worked
and set quite level, and then a bicycle ball is blown
across it in the direction of—but not exactly to—the
pole of the magnet. Parabolas, hyperbolas, and ellip-
ses can thus be described on the plate by giving vary-
ing initial velocity to the ball.

The great objective of the Yerkes telescope at the
Yerkes Observatory, Williams Bay, Wis., has been suc-
cessfully placed in position, and on May 21, President
Harper, of the Chicago University, and a party of
representative Chicagoans were present. The visitors
were shown the two motions of the telescope, the clock
was started, the lifting floor came up with a motion
almost imperceptible, the great domerevolved, and the
telescope was turned on Jupiter. Director Hale then
adjusted the instrument and President Harper was
the first of the visitors to look through the greatest tele-
scope in the world. Professor Barnard declares that
it is not possible to estimate what the telescope may
do forscience. It may takeseveral weeks, and possibly
months, for the operators to successfully solve the
problems which the atimosphere may present.

The property acquired by gases, after being traversed
by electric sparks, of cooling heated bodies as if the
gases had becomne better conductors of heat, forms the
subject of a short note by Prof. E. Villari (Rendiconti
della R. Accademia di Napoli), says Nature. The phe-
nomenon was observed by studying the action of dif-
ferent gases on a platinum spiral heated to redness by
the electric current, the sparks being produced by a
powerful coil reinforced by large Leyden jars. Insome
cases the apparent cooling produced a fall of resistance
of 10 per cent. Under similar conditions, the effect
was nearly the same for oxygen, nitrogen, and air, but
was much less marked in the case of hydrogen. It in-
creases with the energy of the sparks, and also, at first,
with the temperature of the spiral ; but after this ex-
ceeds a certain limit, the refrigerating power decreases.
Experiments made with a similar apparatus, with a
view of testing whether Roentgen rays modify the
thermal conductivity of the gases they traverse, have
as yet given negative results.

Those who have studied rocks from the point of view
of their magnetic properties, observes a writer in
Nature, have long been aware of the existence of cer-
tain isolated portions, or zones, endowed with intense
magnetization, the distribution of which, in general,
bears no fixed relation to the direction of the earth’s
magnetic field. The theory has been frequently ad-
vanced that these singular points owe their magnetiza-
tion to discharges of lightning, and this theory is said
to have received a remarkable confirmation at. the
hands of Dr. G. Folgheraiter, who finds, as the result
of numerous observations of the remains of walls and
ancient buildings in the Roman Campagna, that these
structures frequently exhibit singular points and zones
in every respect identical with those observed in rocks.
It is suggested that the presence of singular points in
walls might be accounted for by supposing that they
had existed in the stone before it was used for build-
ing ; but this explanation is incapable of accounting
for the singular zones in which a number of adjacent
stones, as well as the mortar connecting them, were
found to be so powerfully magnetized that cven a

siall detached portion of the mortar was capable of |

deflecting a compass needle through 180°. These zones
could only have derived their magnetization after the
wall had been built, and the presence, in some cases,
of cracks down the wall in the neighborhood of the
singularities, such as would be caused by lightning,
tends to confirm the present theory of their origin.

The Truth and the Trusts,

Perhaps the most discussed subject in this republic
to-day is the question of capitalistic combination for
carrying on business operations. The agitators, taking
advantage of the general interest in this question, have
been quick to take up the ery that the liberties of our
people, the resources of our land and the land itself, are
being acquired by the few and so utilized as to defraud
the many out of their just and inalienable rights and
privileges. Without taking the trouble to acquaint
themselves with the truth, many citizens of the republic
give credence to the assertions of the agitators, and out
of the falsifications by malicious propagandists and the
ignorant credulity of their followers have arisen con-
fusion, perplexity, discord and conflict. 'Tlie only way
to fight erroneous public opinion is to meet it with
the weapons of fact and figure, and this is what con-
servative men are doing. The propagandists of hatred
of capital, of hostility to wealth in general, and of
discord and conflict have laid down the general pro-
positions that a rich man is a eriminal, that a corpora-
tion is a conspiracy, and that, wherever a large con-
bination of capital is employed in business, it is em-
ployed to rob the many for the benefit of the few.

Against these vicious propositions, in the abstract,
it may be fruitless to argue, for opinions are not easy
to change, but there is a concrete side of the question
which must appeal to even the opinionated ignoramuses
who have been deluded by the empty assertions of
the propagandists. Neglecting the slanderous pro-
position that a rich man is necessarily a eriminal, and
the equally absurd proposition that a corporation is a
conspiracy, the student of current affairs may meet
the concrete position, that capital in business is always
employed to rob the many for the benefit of the few,
with substantial proof of the falsity of that theory.
The record of market movement and prices is the
weapon with which the student may successfully assail
this pet theory of the crank legislators and of the
falsificationists in general. What does that record
show ? Does it prove that large combinations of cap-
ital have controlled standard articles of consumption
and increased the cost of those articles to consumers ?
Take the most notable of these combinations. The
Standard Oil Company was formed in 1872, and it
found the markets supplied with dear and dangerous
illuminating oils. This company employed scientists,
inventors, mechanics and business men, laid pipe lines,
reduced the cost of package and transportation, and
made illuminating oil safe. In 1872 dangerous oil sold
at 25 cents a gallon, and in 1897 it sellsfor 6 to 8 cents
a gallon. So much may be said for the one great
“ trust.” The example of the one great *‘ corporation,”
the American Sugar Refining Company, is similar.
This corporation was formed in 1887. ‘It found sugar
selling at 7 cents a pound, and in 1897 it sells the same
grade of sugar for 4 cents a pound. The Cottonseed
Oil Trust, formed in 1884, has reduced the price of
standard summer yellow oil from 48 cents a gallon in
1884 to 24 cents a gallon in 1897.

Among other capitalistic combinations are many
that have similarly cheapened the products which
they manipulate. The United States Rubber Company,
formed in 1892, advanced prices far enough to insure
a profit, but outsiders have compelled a reduction.
The United States Leather Company has controlled
since 1892 the sole leather output of the country, but
prices have gone down until leather is selling at 1714
cents a pound, while the raw hides sell at 1814 cents a
pound. The National Cordage Company smashed
itself in its attempt to smash others, and its successors
are now selling for 6 cents a pound the same product
that sold for 10 cents a pound before the original trust
was organized. The Whisky Trust, formed in 1890,
found alcohol selling at $1.44 per gallon, including
the revenue tax of 90 cents, and to-day it is selling at
$1.16 per proof gallon, including the revenue tax of
$1.10. The bituminous coal producers combined in
1896, and sold coal at $2 to $2.10 per ton, and to-day
it is quoted at $1.70 per ton. The anthracite coal pro-
ducers put stove coal up from $3 to $4.10, and after one
year,of combination they dissolved, and coal again fell in
price. The telegraph companies have been denounced
as ‘‘ gigantie conspiracies.” They formed a combination
in 1866. In that year it cost $2.20 to send a 10 word
message by wirefrom New York City to Chicago, and to-
day it costs 40 cents. They havereduced the cost of such
a message during thirty years proportionately to all
parts of the republic. The business man in New
York finds his 10 word message to St. Louis reduced
from $2.25 to 40 cents, to New Orleans from $3.25 to 60
cents, to St. Paul from $2.25 to40cents, to Galveston from
$5.50 to 75 cents, to San Francisco from $7.45 to $1, to
Oregon from $10.20 to $1, and to the State of Wash-
ington from $12 to $1. The railroads of the country
have likewise reduced the charge of moving a ton of
freight a mile from 221 cents in 1873 to 0'84 cent in
1897.

Even these achievements, which are beyond dispute,
do not tell the whole story. While these trusts, firms
and corporations have so enormously reduced costs to
the consumers of the country, they have, on the whole,
increased the average of the wages which they pay to
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their laborers. According to the theories of the
agitators, all these combinations have robbed the
people of their money and their liberty, but the record
shows that the combinations, like business men in
general, fail in some lines and succeed in others, that
they have, by making use of scientific economics,
reduced the cost of all standard products to consumers,
and that, instead of having robbed the people of any
privileges or liberties, they themselves have been sub-
jected to restrictive legislation in the different States
and in the na‘ional council. Thus do the plain truths
and facts tell against the main indictment in the
charge of the demagogues against the capitalists of
the land. An illustration of the trust question was
furnished in the recent collapses of several conspicuous
and much-maligned combinations in the metal indus-
tries. The moment these concerns dissolved, the prices
of their products were cut, and they were forced either
to close their establishments or to cut down the wages
of their laborers enough to cover the drop in prices.
This, again, was contrary to the teachings of the dema-
gogues, who have all along insisted that in ‘‘securing to
labor its just reward or remuneration,” the ‘first and
necessary step is the squelching of the capitalist.”
Indeed, wherever and whenever the demagogic theories
collide with the commercial and industrial facts, there
is a wreck, and it is never the fact that is wrecked.

Demagogic agitation will continue so long as the
agitator can find men to accept their falsehoods as
truths and their baseless claims as facts, but it seems
probable that, with the spread of a more general
knowledge of what has been accomplished by the great
capitalistic concerns, agitation must become a less
harmful and a less dangerous evil than it has been.
—By A. B. Salom, in the American Wood-Worker.

B
Oscillations of a Tower,

Prof. W. Ritter gives in the Schweizerische Bauzei-
tung of February 13 the results of his experiments on
the oscillations of a tower in Zurich produced by the
ringing of bells, says the Railway Gazette. The tower,
whica is 3914 meters high, contains five bells, ranging
in weight from 425 to 3,430 kilogramines, and it is re-
markable that the light bells produced greater oscilla-
tions of the tower than the heavy ones. The horizon-
tal oscillations were elliptical in shape and variable in
size, those produced by a bell of 705 killogrammes, which
was swung fifty-three times per minute, being at a
maximum 36 nm. long and 24 mm. wide, the longest
axis being in the direction of the movement of the bell.
‘When the five bells were rung at once the ellipse had a
maximum major axis of 5'8 and a minor axis of 4'4 mm.
The bells were swung from forty-three to fifty-seven
times per minute, while the tower oscillated quite uni-
formly 160 timmes per wminute. It was shown that the
oscillations were felt at any point in the tower below
the bells and that the amount of movement was pro-
portional to the height above the ground. According
to the principle of the conservation of center of gravity
the tower tends to move in the opposite direction to
that of the bell, and this movement increases until the
resistance of the masonry produces equilibrium with
the impulsive forces.

— 4 - —————— ———————
THE WASHINGTON MONUMENT, PHILADELPHIA.

The new Washington monument, erected at the
Green Street entrance of Fairmount Park, Philadel-
phia, which was presented to the city by the State
Society of the Cincinnati, was unveiled on May 15
by President McKinley in the presence of thousands of
spectators. The statue is one of the most important
and imposing monuments ever erected in the United
States. In 1783 the officers of the revolutionary war,
wishing to perpetuate their friendship and raise a fund
for relieving the widows and orphans, organized the
Society of the Cincinnati. In 1810 they began to raise a
fund of $150,000 to build a monument to George Wash-
ington, but owing to the troublous times following the
war of 1812 this movement was stopped temporarily.
‘When Lafayette visited Philadelphia in 1824, the ab-
sence of any monument caused some adverse criticism,
and a new fund was started which was soon forgotten,
but was revived in 1832 on the one hundredth anni-
versary of Washington’s birth. The fund of 1810 had
in 1880 grown to $137,000, and the funds of 1824 and
1832 had grown into $50,000. The union of these funds,
together with their further increase by investment and
donation, was sufficient to pay for the splendid me-
morial which has just been unveiled, which cost in all
$250,000. The design was made by the German
sculptor, Rudolph Siemering, and represents an eques-
trian statue of George Washington on an immense
pedestal of bronze placed on a granite platform or
base. The figures and ornaments are all in bronze,
and the monument as it now stands is forty-four feet
high. The base of the monument is oblong in shape,
61 X 74 feet, and is built of pink Swedish granite, hav-
ing thirteen steps, symbolical of the thirteen original
States. At the corners are fountains representing four
great American rivers, the Delaware, Hudson, Poto-
mac and Mississippi, with allegorieal figures of Indians.
These fountains are guarded on either side by native
animals, all in bronze. From the platform rises a
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granite and bronze pedestal some seventeen feet high,
while, as a crown, is a bronze equestrian statue of
General Washington in the uniformm of the revolution-
ary army. A large military cloak is thrown over his
shoulders, falling well over the horse. At the front of
the pedestal is an allegorical group representing
America, seated, holding a trident and cornucopia. On
either side is a figure, one holding a scroll, the other
offering a wreath ; below is an American eagle sup-
porting the arms of the United States.

The group at the back is America showing her sons
their condition of slavery, at the same time urging
them to go forth and seek freedom and independence.
Beneath this group are the arms ot Pennsylvania.

Bronze bass-reliefs are on either side of the pedestals,
one representing the march of an army and the other
that of a west bound emigrant train. Immediately
under the statue and running around the pedestal are
the words, ‘‘ Erected by the State Society of the Cin-
cinnati of Pennsylvania.”

The unveiling ceremonies were most imposing. The
first event of the day was firing the salute at sunrise
by the batteries of the United States regulars camping
in Fairmount Park. A committee of the Military
Order of Foreign Wars called on the President and
presented to him the insignia of the society. Aftera
drive through the park and city the President return-
ed to the Hotel Walton for luncheon. In the mean-

time the parade was forming. The parade passed
through the principal streets, the President being
escorted to the scene of the unveiling ceremonies by
the City Troop.

The ceremonies at the monument began at two
o'clock with prayer by Bishop Whittaker, of Pennsy!l-
vania. An address by Major Wayne, President of the
State and General Societies of the Cincinnati, followed.
The President then unveiled the figureof Washington.
This was the signal for the firing of the national
salute by the war vessels in the Delaware. President
McKinley then made a short but excellent speech.

Our engraving is reproduced from an excellent photo-
graph by W. H. Rau, of Philadelphia.

THE WASHINGTON MONUMENT, PHILADELPHIA,
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RECENTLY PATENTED INVENTIONS.
Railway Appliances.

RAILROAD TIE MACHINE.—Alexander
B. B. Harris, Bristol, Tenn. For boring and trimming
the ends of metallic ties, this inventor has devised a ma-
chine, to rest on a platform car, which will take up the
ties by an elevator, finish them, and discharge them, the
machine and its engine and boiler being seated ona
tirntable, so that it may take up and discharge the ties
from and to either side of the track. The machine is an
improvement on a former patented invention, and planes
off the tie to form level, flat seats for the tie plates, at the
same time boring holes to receive thimbles of the tie
plate and their expanding spikes, and trimming off the
ends of the tie to a uniform length and square finish.

STEEP GRADE CAR BRAKE.—Edward
Maginn, Pittsburg, Pa. According to this invention a
broad, flat, strougly made wooden shoe, of practically the
same length as the car. is suspended between the rails,

to be lowered into frictional contact with the street sur-!

face when desired, and elevated and held suspended
without much difficulty. As the shoe falls and is locked
in position by pawls the weight of the car and its load is
imposed on it, suddenly arresting a car on the steepest
grade. The ends of the shoe are rounded, and it is in-
tended they shaM project far enough to adapt them to
serve as fenders for picking up pedestrians who may fall
in front of a car.

Electrical,

ELECT RO PNEUMATIC ORGAN ACTION.
—Hermann E. Hobbs, Weston, Mags. For use on elec-
tric organs this inventor has devised an improvement to
permit the employment of a comparatively weak current
to indirectly control the exhaust valve. Itcomprises a
wind chest and a chamber connected with it by ports.
there being a pneumatic-controlled exhaust valve for the
chamber, and an electro magnet whose armature forms a
valve for controlling the inlet ports. The valve also con-
trols a leak passage leading from the chamber, and a
key is adapted to open and close the circuit for the elec-
tro magnets.

ELECTRODE.— Wilhelm Majert, Falk-
enberg, Germany. 1In clectrodes for storage batteries,
this inventor provides an electrode which will not warp
or crack, and in which the frame will preserve its orig-
inal shape. The conducting frame is made with inwardly
projecting flanges forming an interior groove, the inner
portionof which is occupied by a solublesubstance, while
the outer portions of the flanges embrace the filling of
active mass or paste, the result being that as the mass
expands in forming the battery a proper space is allowed
to prevent bending or buckling of the frame, the soluble
substance being afterward removed by washing the elec-
trode in water.

Mechanical.

Box NAILING MACHINE.—Paphro D.
Pike, Stowe, Vt. For forming and nailing circular boxes
for butter, etc., and their covers, this inventor provides a
machine by which the rim may quickly turned around
and nailed to the bottom portion, and the overlapped
ends quickly tacked together. The machine comprises a
rotary former and means for holding the bottom of a
box in contact with it, a nail carrier with a series of
spring-pressed nail holders on its outer side. and a tack
holder extending transversely of the carrier, there being
also guides for the b x material extended above the
former and a cutter adapted to operate across the
former.

Agricultural,

Hay TRuUCK. — Octavus E. Adolph,
Bndal, Denmark. After the hay has been raked together
by hand, or with a horse rake, it is, according to this in-
veution, stacked upon a truck as the latter is driven
along the rows of hay lying on the field, the truck having
a slighly inclined bottom, and being so arranged that it
can be readily inclined at will, the truck being afterward
withdrawn from underneath the stack, which will thus
be deposited without changing its form. The truck has
a frame supported by two pairs of low wheels, and on an
extended back portion 18 a smaller pair of wheels not or-
dinarily touching the ground, and doing so only when
the truck is tilted to deposit the stack.

CUTTER FOR HAY StACKs.—Hilary J.
Twiss, Baker Cit -, Oregon. This cutter 1s composed of
a number of cutting blades detachably connected by links
to form a chain of cutters, at each end of which is a
handle. In operation the chain of cutters ir thrown over
a hay stack or rick, when each handle is grasped by an
operator and the chain laterally reciprocated as would be
a crosscut saw until the stack has been divided as de-
sired into sections suitable to feed from or for forking off
the hay.

Bicyeles, ete,

SPEED INDICATING ALARM —Leon G.
Anthony, Salt Lake City, Utah. The indicater of this
alarm is so arranged that after 1t is set to indicate a pre-
determined speed an alarm will be given when such speed
is exceeded, thus notifying the rider, the alarm continu-
ing to sound until the speed is reduced. The indicator
may be attached to the fork of a bicycle, and has a wheel
adapted to engage the tire, and pivoted spring-restrained
levers adapted to be swung outward under the influence of
centrifugal force to strike a fixed gong. The tension of

he spring is regulated by a nut, according to the speed
a4 which the indicator is to b2 set.

WHEELED VEHICLE.—Emil H. Schel-
lacik and Frank Ridenour, Fort Dodge, Kansas. This
invention is for a vehicle having three or more wheels
and a box body, to be propelled by the rider placing his
feet on foot pieces and grasping tbe hand pieces of verti.
cal plungers, te be alternately raised and lowered by the
action of the rider throwing his body from side to side
and exerting his weight on the plungers as well as on
the treadles. The foot power mechanism and the hand
power mechanism engage different sets of cranks on the
same shaft, and the machine may be operated either by
hand or foot power alone, or by hoth, the latter method
of propulsion being designed to afford great speed.

LAaMP BRACKET.—Joseph M. Brown,
Nanaimo, Canada. A bracket which may be readily se-
cured to or removed from the frame is provided by this
invention. It consists of a band of sheet steel, prefera-
bly Jined with rubber or cloth, and adapted to en;age
the steering head or other part of the bicycle, the ends
of the band being shaped as eyes, in each of which i~ a
spring tongue, adapted to engage a shoulder or notch in
a depending leg of a bracket adapted to engage the
lamp. The device is simple, strong and light, and has
no lugs, bolts or hinges, being simply sprung into place
and as readily removed.

Miscellaneous.

TYPEWRITING MACHINE.—Edward N.
Chamberlain, Natchez, Miss. A mechanism is provided
in connection with this machine whereby a bill head or
letter head may be stamped on the paper before writing
upon it, the machine being thus designed to save the ex-
pense of printed stationery. The mackine is also pro-
vided with an adding device, whereby amounts may be
quickly added by operating the keys and then impressed
upon the paper. Both the adding and letter head print-
ing devices may readily be disconnected, and the ma-
chine easily operated as a rapid typewriter of the most
improved form.

STAMP AFFIXING MACHINE.—Stephen
W. Aldrich and Winfield L. Dinsmoor, Portiand, Oregon.
This 1nvention is for an improvement on a former
patented invention of the same inventor, and provides a
machine for applying stamps to envelopes or other
packages to be mailed, the machine being operated by
one hand, leaving the other hand of the operator free for
the manipulation of the packages to be stamped. The
present patent covers such improvement in the construc-
t'on of the machine as is designed to render automatic
the entire operation of affixing the stamps.

Boor or SHOE STRAP.—George E.
Shoop, Golconda, Tll. This strap is made of strips of
any suitable material laid one upon the other and se-
cured together at their side edgeg, and a strip of rubber
located between the strips, thus constituting a strap
which will always remain sufliciently open to admit of
the ready and convenient introduction of a finger. The
inserted elastic material, acting as a spring, holds the
loop of the strap open at all times.

SPRING BED AND FRAME —Edwin R.
Weber, New York City. For use particularly in con-
nection with a metal bedstead, thisinvention provides a
construction whereby the frame may be adjusted to slight
variations that are found in the making o the head and
foot boards, and also provides simple supporting devices
for the springs to prevent them from being bent in-
ward.

PuzzLE.—Joseph H. McCarville, Cen-
terville, Iowa. This puzzle comprises a circular board,
in the glass covered top of which channeled letters are
supported and adapted to be moved into different posi
tions by means of a pointer inserted in openings at the
sides, there being also used in connection with the letters
sixteen silver colored balls and one gold colored ball.
Some of the channels in the letters are closed and some
of them are open, and a puzzle 1s thus made which is
designed to call for considerable skill in properly solv-
ing it.

STOVE SCRAPER AND BRUSH.—William
J. Crutcher, Logan, West Va. To facilitate drawing the
dust, ashes and soot from the flues of a stove, this inven-
tion provides a special form of adjustable brush, whose
plane may be conveniently changed for insertion flatwise
through a slot 1n the stove and then turned to a position
atright angles, whereby it not only presents a broad
surface like a hoe to make a scraper, but is armed with
bristles along its edge to thoroughly clean the walls of
the flue and sweep out the accumulated deposits.

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

NEW BOOKS, ETC.

SMITHSONIAN MISCELLANEOUS COLLEC-
TIONS, 1038. Smithsonian Physical
Tables. Prepared by Thomas Gray.
City of Washington : Published by
the Smithsonian Institution. 1896.
Pp. xxxiv, 301.

We cannot characterize th's extensive series of over
300 tables by any treatment adequately expressing its
completeness. They are due to Prof. ‘Thomas Gray, of the
Rose Polytechnic Institute, Terre Haute, Ind. It is ques-
t.onable if the Smithsonian Institution ever contributed
a work of greater merit and of more immediate use, one
which will be in more constant use by any one ever hav-
ing occasion to employ scientific data. Our only excuse
for not reviewing it thoroughly must be that it does not
lend itself to such review. We give it our warmest com-
mendation. The ground covered includes conversion
factors for every imaginable class of dat, including
nearly forty tables ; values of logarithms of physical
and electrical constants, and complex factors, wire data
for different metals, strength of materials, gases, spe-
cific gravities, velocities of sound, gravity determinations,
terrestrial magnetism, and any quantity of other mat-
ter, in 315 tables, The introduction is devoted to pre-
liminary definitions and in itself is worthy of every com
mendation, its clcarness of statement and ground cov-

ered making it an admirable refresher for one whose |
| long time there was a good opening for a high class

general physics need a little reviving. As an example of
a definition, we would refer to that given on page xxi, for
force, as specially indicative of the value of the author’s
work.

SMITHQONIAN MISCELLANEOUS COLLEC-
TIONS, 1075. The Constants of Na-
ture. Part V. A Recalculation of
the Atomic Weights. By Frank Wig-
glesworth C]arke. New edition. Re-
vised and enlarged. City of Wash-
ington : Published by the Smith-
sonian Institution. 1897. Pp. vi, 370.

In line with the above is Prof. Clarke’s exhaustive
centribution to cur knowledge of atomic weights.

an eXcellent model of the best work of the modern
chemist, and is now the authoritative treatise on its sub-
ject. The amount of labor which the compilation repre-
sents is very great; it is something which can only be
appreciated by the scientific writer. It was as early as
1877 that Prof. Clarke, who is chemist of the United
States Geological Survey, began his work on atomic
weights, and during the next few years various treatises
appeared, so that at last the present volume was deter-
mined on and was issued. This final table for practical
use is especially interesting, two sets of figures being
given, one for H=1 (or oxygen=15'88); the other for O
=16 (or H=1"008).

SIXTEENTH ANNUAL REPORT OF THE
UNITED STATES GEOLOGICAL SUR-
VEY TO THE SECRETARY OF THE IN-
TERIOR, 1894-5. Charles D. Waleotr,
Director. In four parts. Part 1.
Director’s report aund papers of a
theoretic nature. Washington : Gov-
ernment Printing Office. 1896. Pp.
xxii, 910.

This volume of monographs is an admirable example
of the work which the United States Geological Survey is
doing. It contains, in addition to the general report of
thedirector, in which the detail work of the year is
treated, monographs on geological subjects, such as
Glacier Bay, Muir -Glacier, the Dinosaurs of North
America, and the Pre-Cambrian rocks in America, the
flow and fracture of rocks, the latter especially interest-
ing because a general subject. The making of the book
is expensive; it is a most beautiful piece of printing.
Almost the only suggestion we would make would be
that the illustrations in some cases seem hardly good
enongh for the sumptuous make-up of therest. This,
however, must not be accepted as a criticism on the illus-
trations. It is rather a testimony to the rest. It would
seem hard to believe that any department of the govern-
ment is doing better work than that indicated by the
volume under consideration.

NOTES ON ASSAYING. By Pierre de
Peyster Ricketts and Edmund H.
Miller. First edition, first thousand.

New York: John Wiley & Sons.
London : Chapman & Hall, Limited.
1897. Pp. viii. 311. Price $3.

Dr. Ricketts’ work on assaying has been known to
many successive classes in assaying courses, especially to
students of Columbia University. 'T'he present work is a
vast improvement on the previous work by the same
author. A very extensive index and numerous tables, the
treatises on blowpiping and on the sampling of ores and
the preparation of the same for the assayer extending its
value very largely. Of course, to the Columbia University
student it is a sine qua non; to others it will be found of
interest and value. In some respects we should have
been glad to find it more exact. Thus the calculation for
gilver and gold rat'on, nominally 1: 16, is really about
1: 15°98, but the first and popular rendering is given by
the author. Then in thehardness series, as No. 8, there
is given the mineral *ruby (spinel).” Everyone who
thinks of the ruby almost always thinks of the corundum
ruby, although of course both terminologies are correct.
As a matter of preference, we should have preferred to
see the term ruby used for No. 9, instead of sapphire. To
those who want to do assaying we warmly commend the
work as thoroughly practical.

THE MATERIALS OF CONSTRUCTION. A
treatise for engineers on the strengrh
of enginecring materials. By J. B.
Johnson, C.E. First edition, first
thousand. New York: John Wiley
& Sons. London: Chavman & H=ll,
Limited. 1897. Pp. 771. Price $6.

The author is professor of civil engineering in VWash-
ington University, St. Louis, Mo., and for a long time
has been recognized as an authority upon engineering,
and especially on that branch of engineering which forms
the subject of the present work. The value of data con-
cerning the strength of materials was recognized
away Yack in the fifteenth century, by Leonardoda Vinci,
but the germ of the science remained latent until the
present century. The materials of construction and the
rational testing of them may he regarded as one of the
most important functions of the engineer, as upon them
rest very largely the success or failure of the vast con-
structions which often involve millions of property and
hundreds of lives. The author offers to hisreaders a con-
densed and concise summary of such portions of the
subject as he found suitable for such a work. Itis ar-
ranged so thatit may be used both as a text book for
the student and a manual for the engineer.
nature of the formation of stresses is taken up, together
with the various varieties of such stresses. The manufac-
ture and general properties of materials of construction
are next considered, with chapters on cast iron, wrought
iron, steel, cement, brick, timber, etc. Great attention is
given to testing machines and the means of testing the
materials of construction. This section of the work is
of special value The third part takes up the mechanical
‘properties of the materials of construction as revealed by
actual tests.
and diagrams in addition to 11 plates. It can be com-
mended as a thoroughly scientific treatise on a very im-
portant subject.

Marine Engineering is a new periodical
published by the Marine Publishing Company, World
Building, New York City. The first number of this new
paper has just come to hand. It has been thought for a

monthly devoted to marine engineering, with special re-
ference to American shipbuilding. The first number is
a very creditable example of trade journalism. Itisillus-
trated with half tones andline drawings. The subscrip-
tion price is $2.

The American Bakers’ and Confec-
tioners’ Journal is published at 500 Pearl Street, New
York City, and is devoted to everything regarding the
bakery and confectionery business whict. is likely to be
of even passing interest. The larger part of retailers in
the bakery and confectioners’ trade are Germans and the
paper is printed in both English and German. The sub-

1t is + scription price is $1.50 per annum,
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Business and WPersonal.

The charge for insertion under this head is One Dollar a
line for each imsertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in the follow-
ing week’s issue.

Marine Iron Works. Chicago. Catalogue free.

For hoisting engines. J. S. Mundy, Newark, N. J.
‘“U. 8.” Metal Polish. Indianapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.
Folding Umbrellas. Write Grove & Stover, Luray, Va.
Improved Bicycle Machinery of every description.
The Garvin Machine Co., Spring and Varick Sts., N. Y.
Concrete Houses — cheaper than brick, superior to
stone. ‘ Ransome,” 757 Monadnocl_{ Block, Chicago.
Order brass letters for sweating on metal patterns of
H.W. Knight & Son, Seneca Falls, N. Y. Drawer 1115.

The Air Line Limited—New York to Boston, 5 hours
in transit. From Grand Central Station 1 P. M. week
days only.

Machinery manufacturers, attention! Concrete and
mortar mixing mills. Exclusive rights for sale. *“ Ran-
some,” 757 Monadnock Block, Chicago.

The celebrated * Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot 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.

‘Wanted partner to pay for foreign patents on an en-
tirely new system of electrical telegraphy on which a
U.S. patent has been allowed. Address S. de Jager,
M.D., Paterson, New Jersey.

The Temperly Transporter.
See illustration, front page of SCIENTIFIC AMERICAN,
April 24. It is manufactiured by the Lidgerwood Mfg.
Co., %6 Liberty Street, New York. Write for particulars.

Wanted.—Mechanical engineer, understanding Span-
ish, and familiar with sugar machinery, to visit Spanish-
American countries and solicit orders for manufac-
turer. Address with references, X. Y. Z., care Letter
Carrier 29, Buffalo, 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.

OINTS TO CORRESPONDENTS.

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

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

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

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

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

Scientific American Supplements referred
to may be had at the office. Price 10 centg each.
Books referred to promptly supplied on receipt of

rice.

Mifnerals sent for examination should be distinctly
marked or labeled.

(7164} O. L. O. asks: 1. Can an arc light
dynamo be used for depositing metal in electrotyping ?
A. It cannot be used as specified, except at the greatest
disadvantage. The current is small and resistance high.
2 Can a current, either incandescent or arc, be sc used
direct from a line or circuit (I mean from the light wires
in the cities) without any further use of another dynamo ?
A. The same is to be said for thie case. The incandes-
cent current can be used to operate a motor, and the lat-
ter can drive 2 plativs dyname.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted
MAY 25, 1897,

AND EACH BEARING THAT DATE.

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

Air and steam in any pr?\poll;uons, apparatus for

mixing compressed, Thomine...... . 583,240
Air brake, automatic, G. A. Boyden 583,279
Amalgamator, F. B. Austin.......... 583,354
Amusement wheel, H. H. Pattee . 583,121
Animal trap, T. M. Hovell......oooviiineiaiiiiian., 583.317

Anti-incrustation compound, Borecky & Kome-
14 | 8 800 AnaananaR0A00DEE000 006808a300a80AA CA0BA6a6S
At omizer, W. L. Stevenson.. .
Autoharp, C. F. Zimmermann......
Automatic switch, Elliott & Kestner.
Axle spindle, C. A Ferguson..........
Band cutter and feeder. M. S. McCoy..
Bauk officials, device for protecting, P.

Barrel or packa%? reglster.
Bath tub, M. C. Mengis.....
Batteries, method o and ap]
storage, C. C. Bramwell..
Bearing box, pltman W. D. Davis. .
Bearing, vehicle roller, A.W. Grant.
Bed bottom, J. M. Brown.........
Bed bottom, A. H. Viel..
Bed, foldmg, k. P. Bmley
Beer cooling device, C. Heller..
Bell, bicycle, S. W, Wardwell Jr.
Blcycleq J. Al Marikle...........
Bicycle, M. 'T. Smith
Bicycle brake, L. H. Flory..
Bicycle brake. P. Helmon..
Bicycle dress guard, ’laylor &
Bicycle frame, 1'. H. Bolte
Bicycle fmme. wooden J
Bicycle gear casing, J. b. Farm

Bicycle handle bar, ad;uﬁtable O A. Wheeler.... 583,105
Bicycle lock, F. E. Ga Nun.. .. 583,174
Bicycle lock, R. W. Miller.... .. 583,291
Bicycle or like vehicle, C. L. Travis.. . 583,
Bicycle pedal, E. S. Richards....... ...... .. 583,086
Bicycle rack, coin controlled, H. Westphal........ 583,410
Bicycle repair plug and means for msertmg sa,me,

J. L. Hatch . 583,438
Bicycle saddle, J. T. Hall. 583.4{»3
Bicycle, safety,h D. Owen......... 583.07
Bicycle steering lock, safety, R. W 583,130
Bicycle wheel, F. A. Redmon .. 583,124
Binder for ledgers, loose leaf, J. 583,244
Board walk and breakwater, mterchangeab .

M. Ironmonger .. 583,056
Boa t, hunting, J. Danz, 2d.... 583,083
Bolt cutter head M. D. Luehrs 383,062

Book, account, H. J. Moore..
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00D of JIETHL WORKERS

without steam power can save
time and money by using our

Footand Hand Power Jlfachinery
SEND FOR CATALOGUES—
A—Wood-working Machinery.
B-—Lathes, etc.

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

POWER & FOO
AT Eﬂ?

SHAPERS,PLANERS, DRILLS
IMACHINE SHOPOUTFITS TOOLS
o/ AND SUPPLIES. CATALOGUE FREE

OCULVERT ST. ClNCINNATI 0.

THE HALL

BRASS PIPE WRENCH.

A PERFECT TOOL
WITH FRICTION GRIP,
Bushings for all sizes and shapes.
Highly pclished pipes made
up without scar or injury.
For Circulars and Prices

CUTTING- OFF MACHINES

Both Hand and Power.
Sizes 1t0 6 inches,
Water, Gas, and_Steam_Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocks and IDres
universaily acknowledged to be
THE BEST. Send for catalog

THE ARMSTRONG MFG. CO.
Bridgeport, Conn.

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with

BARNES’ FOOT POWER {J
MACHINERY e

allow lower bids on jobs, and give
greater profit on the work. Machines
sent on trial it desired. Catalog Free.

W. F. & JOHN BARNES CO.
1999 RuBY ST., ROCKFORD, ILL.

Stark No.4 Bench Lathe

with Automatic
Turret Head

JOHN STARK

& Send for catalog B.L. WALTHAM, MASS.

Tuerk Bros., 35.46 West Randolph Street, Chicago, 1.  Chas. Churchill & Co.
Ltd.,21 Cross Sn-eet, Finsbury, London, E. c England.

“Queen” Builder’s Transit
$100

IMPROVED TRANSITS AND LEVELS

Graduated entirely on our large divid-
ing engines. Special award at World’s
Fair. All kinds of Engineering, Sur-
veying and_Drafting Instruments and
Materiais. 220 p. Illustrated Catalogue
mailed free only it thls s.d is mentioned

&
1011%hestnut st., P’niladelphia
'I‘RANSITS AND LEVELING INSTRUMENTS.

ADJ[J 'l‘ABLE BENCH LEVEL

Bottoms
%round true.
ials ground

= graduated.
Size 4 in. to 18 in. Price $2.50 to $8. For book on the level

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

GATES ROCK &
ORE BREAKER,
Steam Qre Stamp,
Mmmg Machinery,

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

Gvelet Machines.

‘We can furnish the Latest Improved Eyelet Machines

for making shoe eyelets and special eyelets of all
descriptions. We are also builders and designers
of Special Wireworking Machinery.

8~ Send for Circular.

BLAKE & JOHNSON,
P.0.Box 7, WATERBURY, CONN., U. S.A.

RRINGTON&KING

ORATING
)

RO, STEEL BrassTinZnc Sl

INUM,

BRONZE etcPERFORATED
iN ANY THICKNESS or METAL.

FANGY DESIGNS PERFORATED.
SEND WL?-RD WHAT YOU WANT,
W

Book attachment, Prindle & Yo
Bookbinding, expanslble, C."I. Rosenthdl
Bottle cleaning machine, M. k. Donally
Bottle, mucilage, P. (x McCollam. .
Bottle, non-refillable, E. B. Melchor.
Bottle. non-retillable, P.C. Thompso:
Bottle stopper, W. J. Cunningham.
Bottle stopper Jursutz & Bollenba
Brake. See Air brake. DBicycle brake,
safety brake. Fluid pressure brake.
Brake beams, machine or templet for setting up
and cambering trussed metallic, W. Adams
Brake beams, strut for trussed, C. Ho le
Brush, rotary, I'. Brown..
Buggy1 top raising or 1

. 583,163
)55

L 583205
Bulldmg frame, . 583,295
Bulletin board, M. Petry..............
Burglar alarm, bicycle, J. A.

Burner. See Gas burner. quuld fuel burner.
Oil burner.
Cage safety apparatus, L ROSSIer...c.cceveiennenes

Cake cutter and mould, L. Eckel..
Cake turner, grlddle, 0. E. Mickel.
Calculagraph, H. Abbot
Candy machine, J. M. Demerath
Cane, automatic mechanism for unloadmg and
feeding sugar, J. Mallon
Cans, folding support for, F G. Creeth..
Car bell operating mechdmsm J.T. Has ins.
Car coupling, H. H. Draper
Car coupling, D. Golden..
Car coupling, A. F. Kuhlmann.
Car coupling, C. Lee
Car coupling, H. M. Luchla
Car coupling, R. Yeisley..
Car doors, means for operatmg
Car fender, W. Bailey.......
Car fender, S. C. Bole...
Car fender, T'. Curley..
Car fender, J. Ennzht
Car fender, C. A. Hat
Car fender, Jorasutz & Bollenbach..
Car partition, stock, J. M. & W. Blue..
Car safety gate, street J. L. Condon..
Car shifting device, T C Anderson.
Car, vestibule,J. N. B .
Caramels, machine for makm

Barney.

oyer.

Carbon making machme, T. B. Dooley
Carbureter, B.I.. Ryder...................
Carousel, electric race horse, J. W. Dan
Carriage safecy brake, child’s, Parrett & F‘ogg
Cash carrier apparatus, pneumatic, L. G. Bostedo
Cash recorder, manual, Gelger 5
Cash register, indicator and addmg

O. Brager..
Casting metals,
Cathode f)or eléctrol

et

583,192

Chain, bleieie'éb}‘.ocket
Chain, drive, E. F. Morse
Cham driving, E. F. Morse

Chair. See Folding chair. Knockdown chair.

Chair and bed, convertible, J. S. Holman.. .... 583,179
Chuck, universal, V. A. Sallot......... - 583,127
Churn, H. Kahl 583,232
Churn and butter worker, combined, F. B. Fargo. 583145
Cigar cutting and llghtmg device, combmed F.

Senff. .. 583,091
Cistern cleaner, Latham & Butterfield............. 583,185
Cleaner. See Cistern cleaner.

Cleaning instrument, E. G. T. Thomas . 582,098
Clothes and hat rack, P. Tucker 583,100
Cluteh, A. C. Kronquest 583,2(..3
Cock, plu R. N. Pratt. 583,122
Cock, sill, F. A. Radcliffe. . .. 583,08¢
(’ontroller, series multiple, T. von Zweigbergk . .. 583,213
Cooler. See Milk cooler.

Copying press, letter, M. P. BosS... ........oovveuie 583,245
Corncob holder, J. R. Collns...... 583,412
Corner plate, steel G. W. Meserve. 583,413
Corrugating machme S. S. Sergeant. 583,403
Corset fastening de\nce, C.J. Holmgren.. 583 ,398
Coupling. See Car coupling. Pipe coup]mg Plpe

joint coupling.

Cultivator, three-row, T. S. Warner................ 583,272
Cutter. See Band cutter. Cake cutter. Paper
cutter. Potato cutter. Rack cutter.

Cycle saddle, pneumatic, A. Cleland................ 583,209
Dam construction, F. A. Gartner. . 583,226
Dental rubber, I. B. Kleinert...... 5837
Detergent compound, H. J. Ennis.................. 583,431
Distilling ammonia, process of and apparatus for,

D =1 oY TR 583,262
Door securer, J. S. Batchelder 583,108
Door securer, P. Dunwald .. 58&363
Doors and gmtmgs, system .

Corbett . 583,405
Doors, apparatus for autom:

opening, A. von der Ropp. 583,155
Dovetailing machine, D. Lynn 583,38.3
Drawer rest, sliding, F. Hami 583,228
Dredging apparacus, F. E. Youngs 583,319
Dredging machine, W. K. Kavana 583 259
Drill. See Electri¢ drill.  Seed drill.

Drill, T. Carrigg 583,358

Drum tightener, C. T. Henderson ..
Drying apparatus, R. Birkholz...................... 58,
Dust pan and animal trap, combined, T. Shanks ..
Dye, black azo, Herzberg & Hansmarm ............
Dye, blue green, Schmid & Weil.. 5
Dyeing, V. G. Bloede...........

Eave, metal, W. A. Burnham
Electric drill, C. E.
Electric furnace, A. H Cowles
Elecctrlc furnace and operating same,

. 583,249

. 583,173

583,160
583:210

583,264

Electric meter, maximum and minimum record-

ing, A. Wrig
Electric motor, J. Conner et al..
Electric motor or dynamo electric machine, R.

101G () | S na e AanBhonaa0AANnoq00aR000AeaR000a00000
Electric wire eables, machine for fastening hang-

ers on, Johnston' & Fowler
Electrolysis, process of, E. A. I.e Sueur.
Elevator mechanism, J. S. Muckle.....
Embalming mstrument C. W. Devore.
End gate fastener, N. Kirchner
Engine. See (Gas or vapor engine.
Engine cutoff mechanism, J. D. Gra;

Engine cylinders, automatic dram for steam, C

. 583,432

A. Dunham
Engine indicator, steam, P. E. Apgar..
Engine indicator, steam, A. Winborg..
Engine stop mechanlsm J. H. Cary..
Fence, J.S. B
Fence making machine, wire, W. F. Hall
Fence post, 1. Hungerford..........
Fence tightener, wire, J. N,
Fender. See Car fender.

Fire escape, N. L. H
¥ u‘eFProohn;z, ad]ustable a;
pki

Flshmg rod butt, W H. Baco
Fishing tool, W. 'Wilson.....
Flood gate, . Hawkins. ... .
Fluid compressor, F. W. Gordon..
Fluid pressure brake, G. A. Boy den.
Fluid pressure regulator W. H Sellew
Folding chair, J. H
Yolding gate, ’J.T. .
Furnace. See Electric furnace. Mechanical fur-
nace. Retort furnace.
Fuse for high explosive shells, safety, L. Gath-

TOANI. . eevenennnensecnnsanans 583,042
Galvanic element, P. Schmidt. . 583,128
Game apparatus, coin contro]led A. L. Pratt..... 583, 1081

Gas and electri cn;y, system of genemtmg and
using hydrogen, L. H. Wattles..................
Gas burner,J. Friedlander. ..........
Gas burner, acetylene, Frays & Bosch.
Gas burner, incandescent, J. B. de Lery
Gas lighting attachment, electric, W. H.
Gas or vapor engine, G. W. LewiS..........ceccuunn 58,
Gas valve, B.N. Dickerson...........c.oeevuieriann.
Gate. See Car safety gate. Flood gate. Folding
gate. Railway gate. Swinging gate.
Gate, W. R. White

583,104
R

Genentor. See Steam generator.

Glovecorn husking, L. H. P. Northrup............ 583,310
Glove fastener, F. F. Raymond, 2d.. . 583,084
Grade rod, J. Dobson........... 3,430

Grader, road, H. K. Leedham.

Grain washmg machine, F. Prin 583,08
Guitar attachment, L. Utt .. 583,102
Gun, spring, C. arold . 583,17
Hair, machine for picking ¢ . 583,356
Harness attachment, J. A. McGint . 583,119
Harrow, rolling, Hagstrom & Anderso 5 58539
Hat smffenmg compound. B. Cooper . 583,328
Heater. See Water heater.

00 See Lacing ho i
Horn, etc., working, A. C. Merriman 583,067
Horsé power apparatus, F. Nogues, 583,076
Hose nozzle, H. F. Wilson.......... 583,135
Household tool, combined, A. J. & C. 583,334

(Continued on page 366)

WILLIAM

The only soaps that assure

Absolute Safety,

Ease, Luxury

in Shaving.

» SHAVING
SOAPS....

*“YOU CAN SEE HOW T IS SIR”

LITTLE D OORS—(PoreS)—

myriads of them—unseen, but always
very life-blood.

Hence the imperative necessity that you guard these doors.

open—lead directly through the Skin—to the
Let

no impure particle enter—to mingle with the life-giving current.

Nothing comes nearer the skin than your SHAVING SOAP—You apply it with the brush—and, as it were,
Jorce it into those willing little doorways. Avoid impure soaps—as you would the deadliest poison.

“WILLIAMS’

are prepared by theonly firminthe world making a specialty of Shaving Soaps.

’ Shaving Soaps

They have been made

in the same place—with the same scrupulous regard for every detail in manufacture—for more than half

a century. STANDARD THE WoRLD OVER.

use only WILLIAMS’ SOAP.

You can't afford to take chances.
Accept no substitute from your dealer.

Insist that your barber

WILLIAMS’ SOAPS—in forms best adapted to different tastes and uses—sold everywhere.

‘‘Genuine Yankee’’
Soap, 10 cents.
Oldest and most fa-
mous cake of shaving
soap in the
world.

Luxury Shaving
Tablet, 25 cents.
Round —just fits the
cup. Delightfully
perfumed.

NOTE—If your dealer fails to supply
you—we mail these soaps to
any address—: postpaid—on re-
ceipt of price.

Williams’ Shaving

Williams’ Shaving' Soap
Stick, 25 cents.

(Barbers’ )

This is the Kind
should use.
Exquisite also for Toilet and

Bath. Used in thousands of
the best families.
Sure cure for ‘‘Chapped Hands.’’
6 cakes in a package—40 cts.
Trial sample for 2-cent stamp.

your barber

AddressTHE J. B.WILLIAMS CO., Glastonbury, Ct.,U.S.A.

LONDON, 64 GREAT RUSSELL ST., N W SIDNEY, 161 CLARENCE ST.

Combmatlon Pliers

@as Pliers,
‘Wire Cutters,
Wrench and
Screw Driver

= combined.
Drop-Forged from Best 'l‘ool Steel and finely finished.
§F™ Send for Circular *C. P

THE BILLINGS & SPENCER CO.
DRrawer 3, HARTFORD, CONN.

Cool=News!| [

Everything you want to know about
every Tool you can think of. Our
new 1897 Tool Catalogue is a veri-
table Tool Encyclopedia. A com-
plete_Tool List for Metal Workers
and Mechanics of all kinds. Men-
tion this paper and send us 35c, and

we will mail you, post; md a copy
of Ehlst’llﬂ-page book with discount

Montgomery & Co.

MA KERS AND JOBBERS IN FINE TOOLS
105 FurLton StreeT, New York City.

CATALOGUES FREE TO ANY ADDRESS

The Van Norman e e
Universal Bench Lathe.

A Yathe, Milling Machine,
Screw Cutter and Universal
Grinder in one tool. The
best tool made for all kinds

of small work. Made by
Waltham Watch Tool Co,,

SPRINGFIELD, MASS.
8=~ Send for Catalogue

BALL BEARING AXLES AND RUB-

ber Tires.—A paper read before the Carriage Builders’
National Convention, Philadelphia. October, 1894, show-
ing the advantage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
taned in SCIENTIFIC AMERICAN SUPPLEMENT, No.
99:2. Price 10cents. To be had at this office and from
all newsdealers.

PATENT
VENTILATING

f taurants, Ho- |
| tels, Meat Mar-

ters, Groceries,
Bakeries, Con-
fectioneries, ||
| and in fact all |
placestroubled
with heat or |
flies. The only |

l Derfect Fan |
EP u 0L4 made that can
i be dnv(ein at |
anys eed with-
N o FLIES out isturbing (S
the belt.
Prices, from $6 to $35. Send for circular, to

Backus WATER MoTor Co., NEWARK, N. J

ONLY ALL Belt « P““ev

WROUCHT STEEL
Unbreakable, very

in the World.

light. Positively safe. Extremely

high speeds. Perfectly balanced any

Cheap first cost and power

Steel bushings to fit any

shaft. Up-to-date dealers will se-

cure terrltory @" For price and

description, w:

AM R ]LAN PULLEY CO.

18th and Hamilton Sts., Phila., Pa

12~ See SCIENTIFIC AMERICAN, Feb. 6, 1897, page 4.

ELL DRILLING MACHINERY

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N.Y.

| MOUNTED OR ON SILLS, FOR
§ DEEP OR SHALLOW WELLS, WITH
STEAM OR HORSE POWER

] SEND FOR CATALOGUE,
ADDRESS WILLIAMS BROS. ITHAGA,N.V.

T You Are a Manufacturer of Sheet Metal
articles, you are naturally interested in New Ma-
chinery, and it will cost only a 2c. stamp to request
us to forward any of the following illustrated circulars:
No. 1. ROLLING MiLL MACHINERY FOR SHEET METAL
. 2. TUBE AND WIRE MILL MACHINERY
. 3. SILVERWARE AND COINING MACHINERY
.4. HARDWARE AND BRASS GOODS MACHINERY
. 5. BICYCLE MACHINERY

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

WE ALs0 MAanurFAcTURE THE CELEBRATED |

| BACKUS WATER MOTOR

AU TOM

,,c\
3|NCREA5

DRO

1333

MOSSBERG &GRANVILLE M F¢. CO. PROVIDENCE R.l
ROLLING, STAMPING, PUNCHING & WIRE-DRAWING MACHINERY.

© 1897 SCIENTIFIC AMERICAN, INC.
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THis 1s THE PIERCE %

(Gas or (Gasoline Engine,

Complete, Ready to Operate. YOU can’t afford to be without it, if it will do your

work. =IMPLE, NO FIRE, ABSOLUTELY

WELL MADE and GUARANTEED to be as represented.

H. P Marme Engine and Launch complete. All sizes Horizontal to
h. p. Send Stamp for printed matter, stating size wanted.

&5 PRICES ARE RIGHT.

%

PIERCE ENGINE CO., 17 N. 17th St.,

ActuaL H. P.

SAFE, DURABLE,

Racine, Wis.

This beats Wind, Steam. or Horse
Power. We otler the
WEBSTER 2% actual horse power

GAS ENGINE

for X130. less 107 discount for cash.
Built on mterchanﬁeable plap. Built
of best material, ade in lots of 100

theretore we can make the price. Box-
ed for shipment, weight 30) pounds.
Made for Gas or Gasoiine.

Write for Special Catalogue.

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

THE IMPROVED GAS ENGINE.

Two_cylinders in one_casting.
Occupies less space and weighs
less for its power than any engine
made. Can be used wherever pow-
er is required. Either sta-
tionary or marine. No fire.
No heat. No smoke. Noli-
censed engineer required.

8=F™ Send for catalogue.

SINTZ GAS ENGINE CO.,
Grand Rapids,
Mich., U. S. A,

“WOLVERINE" GAS av° GASULINE

ENG'NES STATIONARY

y and MARINE.

§ The “ Wolverine” is the only re-
versible Marine Gas Engine on
the market. It is the ]ightest en=
gine for its power. Requires no

licensed engineer. Abgso-
S 1utely safe. Manufact’d by

WOLVERINE MOTOR WORKS,
HuronS8treets

GRAND RAPIDS, MICH.

The Long-Sought-For Found at Last

AN IMPULSE WITH EVERY TURN OF THE CRANK,
The Hicks Compound Cylinder
Gas and Gasoline Engine.

The Engineofthe fu-
ture. This engine will
run steadily and reliably
as the best automatic
steam engine, and much
better than the ordiarny
single cylinder. Catalos
free. rontier Iro
Worlks, 601 ATWATER
ST., DETROIT, MICH.

SCREW -CUTTING DIE HEADS

SELF=0OPENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over “others,” viz.: They are
smaller, stronger, more compnct bave no
levers to spring, cannot be clogged by
chips, are always reliable, and the prices
are right. [F Send for descriptive circu-
lar *8 A.” Our die heads are furnished
in sizes suitable for cutting threads from
. e gauge to 6 mches diameter inclusive.

CeoMETRIC DRILL Co., WestviLLg, Cr.

CHAS. IIILR(‘HIL[ & 0., Londnn England.
EUROPEAN AGENTS :} wH|TE CHILD « SENLY, Vienna, Austria.

GAS and GASOLINE
ENGINES.

Using Natural Gas,
Coal Gas, Producer
Gas, and Gasoline di-
rect from the tank.
1to 40 H. P., actual.
The Springfield
Gns Engine Co.,
21W. W.ishmgton St.
wpringfield, O.

ALCO VAPOR LAUNCH

Motor controlled from bow.
Valve movement, 12 to 1. 16
to 60 ft. Launches.

Screws a s%ecmlty. 1.2,3. 5,
7,12,14and Wh.p. No licensed
engineer or pilot required.
Speed and safety guaranteed.
No dangerous Naphtha or
Gasoline used. No disagree-
able vibration.

¢ 0B~ Send 10 cents in stamps
8| for 1897 Catalogue.

Marme vapor Englne 00 ft. .Iersey Av. Jersey City, N. J.

W|LL80N GARBIDE WURKS bide. Samples

200 1bs. 815 f. 0.b. New York, including iron case
naekages Patentees and manufacturers for export.
Office 20 Maiden Lane, New York.

ONITOR*MOGUL

MARINE GAS ENGINES.

Calcium car-

NO INSPECTION. BOILER, FR.FIRE. HEAT, SMOKE OR ODOR.

VAPOR ENGINE AND POWER COMPANY
GRAND RAPIDS, MICH, SEND FOR CATALOGUE.

MONITOR
Buy "Telephones|

THAT ARE GOOD--NOT ““ CHEAP THINGS.”
The difference in cost is little. We guarantee

our apparatus and guarantee our customers J

against loss by patent suits. Oui guaran-
tee and instruments are both good.

WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton St., Chicago.

Largest Manufacturers nf Telephones
exclusively in the United States.

HOUTS AUTOMATIC TELEPHONE SWITCHES

Some of its advantages: Ist. It is strictly
automatic. 2d. It completely does away
with the “ manual”’ switchboard. 3d. Con-
nection between subscribers is direct and
instantaneous. 4th. No central office ope-
rator to hear, delay, or interrupt conversa-
tions. 5th.  Uniform and uninterrupted
service at all hours of day or night.

= This appliance is sold outright or
b leased, at option of customer, and fully
guaranteed

Send for illustrated circular 8. A. t0
Houts \utomatic T'elephone Switch
Co., Parker, so. Dakoin. U. ™. A«

MODEL WORK

We are prepared to assist the trade and inventors in
solving mechanical problems, also manufac-
turing models and stock.

CENTURY MACHINE COMPANY,

376 West Broadway, New York.
Complete outfit of modern machinery and tools.

GREENFIELD
Steam Engine Works.

Established 1874.
Manufacturers of Greenfield Stae
tionary, Portable and Yacht

ENGINES AND BOILERS.

Also Horizontal, Automatic
and Variable Cut-off Engines.
Sizes from 3 to 73 Horse-Power.

A)so Vertical and Horizontal and
Marine Boilers, Steam Pumps
and Adams’ Grate Bars.

W. G. & G. GREENFIELD,
East Newark, N.J.

POWER? POWER? POWER!

Fifty per cent. increase at no additional expense.

VICTOR VAPOR ENGINE.
LOCAL AGENTS WANTED,
Steam and Vapor Launches
Row and $Sail Boats.
Send for catalogue. Specify
one wanted.

THOS. KANE & CO.
64-66 Wabash av., Chicago.

“IM0ON” AUTOMATIC GREASE (ZUP

It has beveled leather washer which insures
a tight joint and smooth working.
Washer can be expanded by adjusting a
screw. The sgring and plunger are controlled
by the thumb nut on top of cup. The feed
isregulated by screw. These excellent fea-
tures are leaders of others.

If you are interested, talk to us.
AMERICAN INJECTOR CO.
331 Congress Street, W., Detroit. Mich.

HOISTING EHGIHES

operating on GA \()LII\E
~TILLATEor CRUDE
OIl.. Both Friction and
Geared Hmst from 10 to 50
P., for Mines. Quar=
T xes, Docks. etc. Great
Saving over steam. especially
where wood, coal or water
are scartce.dsfelllld fogtcattalog.
suaranteed fully. ate size >
wanted. Address. Weber ~_>""n
Gas and Gasoline En- - =
gine Co., 402 S. W. Boulevard, Kansas CILY, Mo.

On receipt of ten cents 1n stamps (practically 25% of re-
tail price) we will send you one of our

%-INCH AUGER BITS

A fine cuttmg tool, perfect clearance. especially good
hard 'wood and for end boring.

= Seud for Civculars “ S A,” Free.
THE FORD BIT CO., HOLYOKE. Mass.

BALTIMORE, MD. -
MANUFACTURERS AND DESIGNERS OF ALL KINDS OF

HEAVY MACHINERY,

REQUIRING FIRSTCIASSWORKMANSHIP ANDMATERIALS.

POOLE LEFFEL TURBINE
WATER-WHEELS Ry

.
U“IRs on APP\“C’P‘

DORMAN’S
VULGANIZERS

are used all over the world.
Exclugive Manufacturers of Steam Ma-
chines for Rubber Stamps. We also make
Dry Heat Vulcanizers. Complete outfits
from $10to $1,000. All Stamp and Stencil
Tools and Supplles Brass and Steel Dies
for all purposes. Scals, Engraving and
Die Sinkin, of all kinds. Established 1860.

Send for Catalogues.

THE J. F. W. DORMAN
121 E. Favette %t.,, Baltimore, Md., U. S, A,

CAR, TRACK amo BATTERY.
w0 CARLISLE
PRICE§3 o0 3

CAR MADE OF POLISHED BRASS.7)NLONG 4w HICH
CIRCULAR TRACK.371 DIAM 2.0 GAUCE WEIGHT Sua:

COAL MINING and

1 Send for late Catalogue “C.°

The JEFFREY MANUFACTURING CO,, COLUMBUS, O.

HANDLING MACHINERY.

Branchea: CHICAGO—NEW lonl{.

Hub, wheel, N. E. Parish.
Hydrant, W. H. Gohring..
Indicator. See Engine in

tor. Stationindicator.

563,190
583,112

Street or station indi-
cator.

Joint. See Tube joint.

Keel block, S. K. Higley.............

Knitting machine, H. K. Harbaug!
Knitting machine, straight or fi.

583,113
583,435

583,040

Iigl
Knitting machine with transplaceable thread
guide, J. Schmitt
Knockdown chair, H. Mayers.......
Lacing hook or stud, E. H. Robertson.
Ladder, step, G. H. CIiff

Lamp, W. W. Pitts.............. 83,080
Lamp, electric are, F. A. La Roche. 583,060
Lamp hanger, electric, W. S. Weston 583,316
Lamp, incandescent, A. Swan...... 3,204
Lamp, incandescent gas, W. T'ice 583,344
Lampllghter V. D. Cartwright. 583,325
Lantern, G. G. Schroeder..... 583,294
Lantern frame, F. K. Wright. 583,161
Last, T. Brining............ 583,138
Lasting machine, S. Snow. 583,404
Latch, W. F. Troast....... 583,271
Lawn edge tnmmer, F. H. Wilk 583,134
Life buoy and signal detacher, R ‘Archibald...... 583, 221
Lifter. See Pielifter.

Linotype machine, P. T. Dodge.. .. 583,360
Liquid fuel burner, A. H. Calkins. . 583,028

Locé{ See Bicycle lock. Bicycle steering lock.
ash

Lock guard. door, J. Bartl
Lock strike, lndlcator, H. Tuttle.
Loom box motion, H. Bardsley..
Loom electric warp stop motlon, R. J. 1\10mr§1§13e2rlsq

Loom pattern mechanism, J. M. Marco
Loom pattern mechanism, Marco & Patten.
Loom warp stop motion, J. H. Northrop
Loom warp stop motlon C. F. Rop:
Mantle or mcandescent Welsbach or other,
Shapleigh
Match safe, J. F. Rose. .
Mattress, spring, S. Schl
Measurmg uantities of
paratus for, Wende & Kudrass...............
Mechanical furnace or grate, James & W
Mechanical movement, R. Miehle..
Metal bending machme, C.
Meter. See Electric meter.
Milk cooler, H. J. Hotchki
Milker, cow, J. Bender..
Mining machine, C. E. Da
Mining machine, F. N. Slad
Mop. dish, G. W. Taylor....
Momon mechanism for t

Motor

inge
ranular ma

583,343
. 583,440

See Electric motor.

Mouthpiece, F. R. Skidmore.. . 583,421
Mowing machine, E. G. Staude. . . 583,095
Music leaf turner, F. K. Gustafson.. . 583,288
Musical instrument tailpiece, H. D. ‘Cockburn. ... 583,168
Musical instrument, wind reed, P. J. Devault..... 583 194
Nail making and dlstrlbutmg machine, C. C.

Small ... 583,093
Nailing machine, G. Goddu ... 583,044
Nailing machine, I.. H. Goddu 583,046 to 543,048
Negotiable paper and means for preventing coun-

terfeiting thereof, F. L. Dietz................... 583,359
Net making machme, M. Jensen. . 583,114
Nut lock, J. E. Campbell.. 583,248
Nut lock, R. K. Gregory... 583,369
Nut tapping machine, M. D. Luehrs. 583,061
Object glass, P. Rudolph . 583,336
Oil burner, A. H. Calkins.. 583, 029

Padgle wheels, automatic feathering fioat for, G.
urry

Paper cutter, P. Dillon..
Paper holder, roll, O. H. Hicks.
Paper holder, torlet I< H Hoberz.
Paper registering mec).\amsm. T. C. Dexter..

583,171

Paper stock refining apparatus, H. Schaaf.. . 583,237

Paper tube cutting machine, Bird & Wyman ...... 583,426

Paper tubes, machine for refolding, H. S. Mun- 585,072
.................................................. |

AVETY .eviiinriniiiinneennens
Pen ejector, S. J. Sims.
Penholder, M. W. Patton..
Piano keyboard bottom, M.
Pie lifter and bread toaster W. Marti
Pillow sham holder, G. all

. 5831196

Pipe. See Tobacco pipe.
Pipe coupling, train, J. Dery.. . 583,140
Pipe joint coupling, N. J. Moeh . 583,069
Pipes, device for stop ping leaky r
other, S. R. Dresser........ . 583,252
Pipes, method of and means
solidification by frost, etc., of liquids in, G
Stevens............c.eiiiiiiiiiiian, 583,096
Pliers, W. M. Morton 3,215
low, P. Jackson....... 583,057
Plow, A. T. McKissick . 583,189
Plow, S. W. Wright...... 583,296
Plow beam, H. A. Miller........... .. 583,188
Pocket book safety loop, A. B. Read.. . 583, 1085
Post. See Fence post.
Potato cutter and pla.nter, J. A. Mengel............ 583,386
Power from running water, obtaining motive,
Barton & OlATeY.....vuiveeneeenereneeneeeneenonn 583,355

Press. See Copying press.

Prmtmg press.
Pressure regulator, J. M. Foster

Primary battery, Sutton & Steele. 83,132
Printer’s galley, F. Wesel.......... 83,392
Printing press, J. R. Koffenberger...... 3,199
Projectile, air gun Thurber& ranklin 83.133
Projectile, compound, W. Snyder.... 583,094
Proportional meter, F. E. Youngs.. 583,107
Pulp making machine, wood, J. J. Harrell. 583,229

Pulverizing mill, underrun roller, King & Ray:
mond .

Pump, air, C. I. Newcomb. 3
Pump bucket, C. A. Bartliff..... 83,020
Pump, compression, W. F Nleblmg 83,075
Pump, siphon, L. E. Sweet.......... 83,205
Pumping apparatus, J. Horow 83,231
Rack. See Bicycle rack. Clothes and hat rack.

Rack cutter, F. J. M . 583,085
Rail, girder, W. S. Elliott . 583,110
Rallway bond, electric, J. McLaughlin... 583,309
Railway current collecting device, electric, .

Brown 583,324
Railway gate, Gathercole & Riley 583,041
Railway point and switch, S. Rogoz 583,088
Railway switch and system of operati

P. Dickinson.. 583,282
Railway switch, a W, 583,381
Railway switch, automauc, J. H. Lomax 583,148
Railway system underground electrom

(031811 ;1 ¢ D 583,178
Range finder, Barr & Stroud . 583,243
Record, card, J. N. GUDNDL. ......ovviunininnnennnnnnnn 583,221
Recorder. See Cash recorder.
Reed setting machine plunger, E. Adamson...... 58% 297
Reel, O. AtWoOd......ooueueieienninennenrnannenanns 583,200
Regisstert See Barrel or package register. Cash

egister.
Regulator. See Fluid pressure regulator. Pressure
regulator.

Retort furnace, rotary, J. R. \Iofﬁt ................. 583,116
Rub iron, revolvmg, G. Le Sage.. .. 583,329
Saddle, harness, B. Hanson. .. 583,289
Sash fastener, A. P. Heidt.. . 58505‘%
Sash lock, F. W, Woghinske et al (reissue) .. 11,603
Sash, window, O. A. Essig................... . 583, 0%8
Scaffold, elev ating, B. F. Davis. ...... 583034
Scale, automatic weighing, C. Schmidt............. .;83,268
Scale for granulated and pulverlzed substances,

automatic weighing, C. Schmidt. 583,390
Screen, G. W. Cross........ .. 583,032
Screen. D. E. Phillips .... b83,216
Screw driver and screw holder, combined, E. H.

Upham.......coveiiiiiiiiiiiiiiiiiaiie e, 583,158
Sealing metal cans for preserving food, machine

for, Kutzner & Urban.............. 583,184
Seam for sewed articles, L. Muther.. 583,401
Seed drill and fertilizer distributer, combined, C.

B. McCoy 583,118
Sewing machine, J. C. Goodwin 583,396
Sewing machine, G. D. Munsing. 583.
Sewing machine, I.. Muther et al. 583,415
Sewing machme, L. Onderdonk.. . 583,389
Sewing machine feeding mechan; T

. 583,414
&
583,422
e, filled bag, L. On 583,388
Sewmg machine for lastmg boots or shoe:

Jackson. 583,181
Sewing machine looper mechanis 58‘3 391
Shade, adjustable window, T. W. Alexande 583,352
Shade holding mechanism, G. H. Forsyth. 583 365
Shaft connection, H. A. Oowen........ 583153
Sharpener, knife, W. H. F. Johnso .. 583,1¢
Sheet feeding apparatus neumatic, H Hoppe 58‘%,516
Sheet metal bending machine, C. Mills. 58 3
Shoe form, E. B. Story.................. i

Sign, movab]e advermsmg, B.
Signal distributer, electric, P. H
Signaling apparatus, electrlc D Wheele
Sled, hand, Kauffer & Kidder................
Sofa’and bed, combined, C. G Anderson
Soldering machine, F. A. 0 ...........
Sole trimming machine, S Ross (reissue)..
(Continued on page 360
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SURVEYING AND MAPPING

Coal & Metal Mining; Prospecting; Electricity;
Machine Design; Stationary, Locomotive and
Marine Engineering; Architecture; Plumbing;
Railroad Hyﬂraulio
Municipal, & B COURSES &’ Bridge
Eugincering; Sheet Metal Pattern Cutting;
Mechanical and Architectural Drawing; Book-

Keeping; Shorthand; English Branches.
Al ho GUARANTEED SUCCESS.
Fees Moderate, Advance or Instaliments.
Circular F‘ree State subject youwishto szudy

BAS ENGINES & VENTILATING FANS

The best Motor in the world for driving ali kinds of
light machinery, noiseless, neat, compact; invaluable
for blowing church organs, running printing presses,
coffee mills, ventilating fans, ice cream freezers, meat
choppers, etc. In use the world over, and recommended
by water companies everywhere. Address for circular,
Baclkius Water Motor Co., Newark. N. J,, U.=.A

HAWKINS' NEW CATECHISM OF ELECTRICITY
A PRACTICAL TREATISE
= for Engineers, Electricians
Wiremen and Amateurs. 550
pages, 300 illustrations, bound
in leather, pocketbook form,
gold titles and edges. Strict-
ly ¢ Up-to-Date.” Postpaid,
$2.00. THEO. AUDEL & Co.,
Y63 Fifth Avenue, New York.

PROPOSALS.

PROPOSALS will be received at the Bureau ofSup-
plies and Accounts, Navy Department, Washing-
ton, D. C.,until 12 o’clock noon, June 8,1897, and publicly
o enedlmmedlately thereafter,t,o furnish at the New
ork Navy Yard a quartity of lumber, rivets, tins for
coffee, green coffee, condenser tubes, boiler tubes, lard
oil lamps, standing lights, curled hair, worsted binding,
pantasote leather, electrical supplies, vertical steam
pumps, auxiliar, condensers, combined air and circulat-
in pumps, and blowers and engines. Blank proposals
be furnirhed upon application to the Navy Pay
()ﬂice. New York. EDWIN STEWART. Paymaster-
General, U. S. N. 5-20-97.

NOTICE TO ARCHITECTS.

THE NEW YORK PUBLIC LIBRARY, ASTOR, LENOX,
AND TILDEN FOUNDATIONS. —A]l Arehltects hs.v-
ing offices or fixed places of business within the limits of
the Greater New York are invited to submit plansin a
preliminary competition, for the new Library Building
proposed to be erected on the site of the Reservoir at
42d St. and Fifth Ave. Detailed instructions will be
furnished on_application personally or in writing to
GEORGE L. RLVES, Secrctary of the Board of Trus-
tees, 32 Nassau Street, New York City.

I«lcns Perfeuted and

18 Madlson St Chlcago

M 0 D EL M AK E I make Vlode]s for Electrical and
Mechanical Appiiances, also fine
machinery, M. SANGER, 36 Cortlandt St., NEW YORK
WA N T E n Second hand Press suitable for punch-
ingout sheet steel 1x 7 in,, 3-32 thick.

Address: Morgan Silver Plate Co., Wmsted Conn.
GA sTI N G fine iron, brass and bronze for all pur-
poses, japanning, pld[mg and finighing
W. G. Creamer & Co., 96 John St., New York
| CE and Bottlers’® Machinery, HE VILTER
MFaG, Co., 899 Clinton Street, Milwaukee, Wis.

FINISHED

doneon short
notice. Cata-
logue Free.

MACHINES, Corliss Engines. Brewers,

Difficult Metal Work at
great saving. Circulars
to Manuf’rs. Franklin

CAST l N G S Mfg. Co., Syracuse,N. Y.
‘\A‘&éﬁ\é& g\‘é\éﬂ'\‘.@;\:\?%\\s\i\'\\i\

TYPE WHEELS. MODELS S EXPERIMENTAL WORK.SMALL MACHINERY
NOVELTIES B ETC. NEW Yl STENCIL WORKS 100 NASSAU 8T P
of real merit,

Small Patented Articles Sf.ces™ on”%ng

market for inventors on a co-operative plan. Give de-
scription of invention and inclose stamp. A VIERe
1CAN SPECIALTY CO., Bridgeton, N. J.

STRONG CASTINGS QUICKDELIVERY.

WORK 70 ORDER.
ACME MAI.I.F.ABLE lRIIN WORKS BUFFALO.NY.

BAND FASTENERS For tavks

FOR TANKS
A. P. DICKEY MFG. Co., RACINE, Wis.

ANS EL Lo RAILWAY, MACHINERY,
€
PR|N NS PRING S =)
7tol5 WARD-ST. NEWARK.N.J.

Experimental & Model Work

Cirs. and advice free. Gardam & Son, 45-51 Rose St.,N.Y.

‘WOODEN TANKS.

} For Railroads, Mills and Manufactories.

H Builders of Steel Towers and Tanks.

i La. Red Cypress Wood Tanks a specialty.
: 4

I

W. E. CALDWELL CO..
217 E. Main Street, Louisville. Ky.

MICA WASHERS

For all mechanical uses. Perfect insulators.
Samples and quotations furnished.

A. 0. SCHOONMAKER, 158 William Street, New York.

pg® [

a ‘ 3¢ ’ =
HARDEST ABRASIVE KNOWN. EMERY AND
BOWDERDC R ST AC WS oL A S II—I'\(‘JNE FDRM.
CAHEURII/VDUMCO. IAGARA FALLSNY, U. 5.4,

ana cas ENGINE GASTINGS

and GAS

both Stationary and Marine. Dynamo
and motor garts and complete Machines,
Rlectrical Supplies, Telephones.

=¥ Send stamp for catalog,

MIANUS ELEC. CO., Mianus, Conn.

FOR SALE OR RENT

A Foundry Building with good Cupola and attach-
ments admirably located for small castings which
canbe loaded on the property and delivered either by
rail or water to Philadelphia, Bostun and New York.
The last occupant made Plumbers’ Materials. To a
young man this presents a desirable oppcrtunity for
beginning business, and the owners of the property will
be quite willing to invest the needed capital to make it
a success, provided the proper management is assured.
Address: J. M. H.. Box 773, New York.

H v P Nn Tls M Sixty ways, $56; my method, $2;

100 Xa;re book, 10¢c.  Oceult Forces,
30c. Prof.Anderson, S. Masonic Temple, Chicago
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UP TO DATE -~

And modern in all that pertains to the crafts grouped about
the printing trade,

The Inland Printer

g is a favorite, both in the office and the home. Its high

- typographic excellence and profuse and beautiful illus-
trationregister every advance in styles and technique re-
produced in printer’s ink. Try a single number (20 cents a
copy) and you will find a year’s subscription cheap at $2.00.

THE INLAND PRINTER CO., 212-214 Monroe Street, CHICAGO.

UNCLE SAM

wants brig ht men to fi 1l positions
underthe Government. Splendid
chancesfor appointments this year.
More than 200 will be made in the
Postal Service alone, for which exami- .
nations will be held in June and August,
mallcities. Particulars about datesand
F{lnces ot ex aminations (Customs, Internal Revenue,
allway Mail, Departmental, etc.), salaries, etc., free
if you mention Scienti fic Americans
NATLONAL CORRESPONDENCE INSTITUTE,
2d National Bank Bldg, Washington, D. O.

Worcester Polytechnic Institute

WORCESTER, ASS,
Courses of Study in Mechanlcal Civil and Electrical
Engineering and Chemistry. 176 page catalogue, show-
ing appointments secured ]]Jiy graduates, mailed free.
Expenses low. 30th year. J. K. MARSHALL, Registrar.

Deer lgark

ON THE CREST OF THE ALLEGHANIES.
(Main Line B. & 0. R. R.)

SEASON OPENS JUNE 21st, 1891
SUPERB HOTEL AND COTTAGES.
For rates, rooms and other information apply to D. C.

JONES, Manager, B. & O. Central Building, Baltimore,
Md., up to June 10th; after that date, Deer Park, Md.

How your House
will Look
after it is Painted.

is clearly shown with Patton’s
House Painting Model (Pat’d).
Over 20,000 artistic combina-
tions easily made of

PATTON’S

Pure Liquid

PAINTS

(Sun-Proof Brand.)

Model sent postpaid on receipt of
10 cts.—free of our agents. *“How
=. to Increase the Size of Your House
= With Paint” mailed free.

E JAMES E. PATTON CO., Milwaukee, Wis., U. 8. A,

THTSTTIATR AN RRRRReRy|

T T Y

NOVELTY SIGNS BEae NOVELTY ST GRS,

150 per cent profit. Great sellers. Catalogue free. Sam-
ples 10c. Val. Schreier, Mfr., Milwaukee, Wis.

The Typewriter .

EXCHANGE,

156 Adams St., Chicago.,
38 Court Sg., Boston.
818 Wyandotte Street, Kansas City, Mo.

We will save you from 10 to er cent. on Ty pew riters
of all makes. WB Send for Cat alogu e

DENSMORE

The BALL-BEARING Type-Bar Joints inark an
era in Typewriter Construction.

o\ SHOWIvg
Q? 4y, %,

5 OTHER SUPERIORITIES
ESTABLISHED:

LIGHTEST KEY
3 TOUCH, because

2 of the Compound
GREAT-
EST SPEED,

because of the
®» Convertible
Speed
Escapement.
MosST CONVENIENT PAPER FEED, because of
the Unique Paper- szers, and Ease with which
Platen is Turned to Show Writing.
BEST FOR BOTH CORRESPONDENCE AND MANI-
FOLDING, because of the Instantly Interchauge-
avle Pr mtmg Cylinder «

FREE.—1llustrated Pam hlet “S. 4. contain-
ing testimonials from the U. S. Government and
Jrom Leading Concerns.

316 B’way,

Densmore Typewriter Go. Rt Vol

Speed indicator, B. W. Scott. veree... 583,338
Speed indicator and cyclome .H.

Speed varymg me
Spindle support, A. Scheid
Spring. See Vehicle sprin, i
Springs, machine for making flat wire, H. H
‘Wagener.
Square, C. W. King.
Stamp, hand, J. Gardner..
Stax&ps dev‘llce for affixing postage or other, .
AUZET, JTieiiiiiiiiiiieeiseraenennnnnns .
Station indicator, A. G. Wood
Steam boiler, S. M. Vauclain
Steam genemtor, J. Thom..
Steam trap, G. S. Brainerd..
Steam trap, W. B. Mason.....
Stereotype casting apparatus, W. Scott
Sterilizing liquids, apparatus tor and method of
H. G. Stiebel, Jr............0.. .00 terieneinaiaes
Stopper. See Bottle stopper.
Street or station indicator, A. C. Goetz..
%Wm%]ng gate, G. A. Deutelbeck
Swite See Automatic switch. Railway switch.
Switch and signal apparatus, interlocking, C.
Hansel
Syringe, L.
Syringe, H .
Tack or nail making mathine,
Telegraphy, O. R. Roberson..........
Telegraphy, system of, C. G. Burke.
Telephone receiver support, Duque & Cosgrove..
Thread holder, H. D. Harvey....
Time check, J. L. Corbett.........
Tire armor, pneumatic, A. N. & A. Free.
Tire, bicycle, E. D. Strong........
Tire, elastic wheel, E. E. Dulier
Tire, pneumatic, M. L. Deering ..
Tire t'l;lli]es, valve stem for pneuma ic.

Tire valve, pneumatic, I. ¥. Kepler..
Tires, apparatus for manufacturing p

Tobacco pipe, C. H. Molyneux
Tool holding bar, G. W.
Toy balloon, heat operated I< H
T'rap.- See Animal trap. Hog trap.

Trees, co: é)osn,lon fo! 583,311
Trestle, extension, J. 583,334
Trimmer. See Lawn e g
Trocar, J. Bomgardner.. 583,427
Tube joint, T. S. James... 583,379
Tube plug, J. C. Henderson............... . 583,054
Tubing, repair plug for flexible, J. L. Hatch 4.
Tubs, etc., fastener for, W. Ward......... . 583,159
Tweezers, . N PATKET - v veevannnnrimirinns . 583,312
. 583,224

Type justifying machine, Ennisson & Honiss
Typewriting machine, C. L. Sholes
Typewriting machine, G. W. N. Yost.

Valve, air brake, H. S. Park

Valve, cistern, J. Ewart.....
Valve, float, G. S. Brainerd...........
Vehicle drop weight, W. L.

. 583,156
583,220

Vehicle, motor, H. C. Baker......... 583,018
Vehicle seat lock, W. G. Bennett.. 583,207
Vehicle self pro;sjellmg, R. H. Plass. 583,15
Vehicle spring, Moore.......... 3,07
Velocipede air pump, B. W. Alm. 583,01
Wagon bed scoop board, J. Gross.. 583,051
Wagon, dumping, T. Hill........... 31
Washing machine, D. E. Wellman. ... 583,191
Water heater, J. C. Beckfleld 583,275, 583,276
Watering apparatus for stock, etc., automatic, J.
KITRWOOA . et etiiiteiiniiieeatineraarenesnsenasn 583,261

Wheel. See Amusement wheel.
Whiffletree, J. B. Sargent..............ccooeiviiane.
Wind instrument, G. Oliveri.
Window, sliding, J. C. Hood..
Wire couphng and binding p nst J. A. Wright..
Wire, device for spooling an d unspooling barbed,
. K. Phariss.......ccvviiiiiiiiniiiii s
‘Wire, r(t;mchme for inserting screw threaded, L.
od

Wrench R. S. Sample..
Wrench, S. W. Wardweil,

583,
. 583242
583,333

217
..583,346, 583 347

DESIGNS.

AshboxX, L. Kahn........c..ooiviiiiiiiinniininnns ... 21,110
Bedstead rail or spindle, W. Hess. .. 27,107
Bicycle frame, C. BE. Duryea............ 7,103
Brushes. etc., handle for, F. R. Stafford.. 7,001
Button hooks, etc., handie for, F. Thielke.. ,090
Car bolster tension member, W. H. Marshali 7,100
Carpet, G. W. Bartlett 125
Carpet, J. C. Fulton... 21,121, 2
Carpet, J. Gray...... eee
Carpet, H. W. Parton
Carpet, G. J. Sten,
Ceiling plate, etc

hain, W. C. Edge 7
Coin actuated w. eel casing, W. S. Graham. 7,101
Corner brace, C. H. Cramer................. . 7,1
Display stand, Kraft & Mauerman 7,108
Dynamo frame, G. S. Dunn......... 7,098
Furnace, hot air, G. O. Bergstrom 27,113
Game board, H. A. Mahood... 27,119
Glass dish, W. VIarrett 7,116
Handkerchief, T Burkhard ,120
Ice hook, T.S. & ‘E. K. Hiles. 7,095

Monument, W. H. Young.. 21,115
Nut cracker, C. Collins..... 7,093
Razor handle, M. C. Leffert: 27,092
Screen, G. W. Cross 7,114
Spoon, W. C. Codma 7,088
Spoon, C. G. Tingry.. 7,089
Stove door or panel, L. 27,111
Stove, heating, L. Kahn 7,112
Switch blade, electric, W. 7,097
Tyrmge nozzle, J. T. Wetherald. 7,096
le, A. H. Bonnell....... 7,109
Truck bolster, T Thomps 7,099
Tube bushing, C. Mellmk 27,104, 27,105
Washing machme plate, . K. & H. W. Whipple.. 27,102
‘Watch or clock dial, H. H. James........... ceeeeees 271,094
TRADE MARKS.
Beer and porter, Minneapolis Brewing Company.. 30,089
Bicycles, Adams & Hart........cocoevuiiicereneenens ,101
Bicycles and parts thereof, American Cycle Manu-
facturing Company.......ceeeeeeenineieeeenennnnn 30,102
Bicycles and parts thereof Scott Paper Company. 30,1

Bicycles, velocipedes, and parts thereof, Reming-
ton Arms Compa.ny .

Butter, creamery, W. P. . Sumner.

Capsuxes. urethral, F. C. Fowler. .

Cartridges and cartrldge shells for small arms,
‘Winchester Repeating Arms Company.

Cotton goods, ducks, drills, denims, shirtings,
sheetings, and prints, Kunhardt & Company.. 30,072

Hm&g‘zand scaip, preparations for the, J. Armstrong

thhla, ‘Waukesha, and Wauke
Waukesha Water Company..
Medicinal chemicals acting as
ternal astringent disinfectants, Firm of E.

Merck. 30,078
Medicinal purposes, granule T,

Armstrong Manufacturing Company............ 087
Oats and oatmeal, rolled, Muscatine Oat Meal

Company.. . .30, ,007
Pamtmg color and varmsh "Firm of G. Bnegleb 30,076
Pills, G. ATAit0...cciuiiiiiiiiiiiiienreeraeananens oan 30,082
Powder for the cure of rheumatism, A. M. F.

Gianelli.......uuiuiiiiiiiiiiieiiiiiiiiiia e reaaaaas 30,084
Preparation to avert gersplratlon W. Karpinski.. 30,079
Pulleys, sash, Norris S8ash Pulley Company........ 30,099
Remedy for diseases of the urinary organs, Rigaud

& Clermont. ...oveuiiiieiieiiiieseeieeaneenaaennenns 30,086
Specifics for gout and epilepsy, M. M. Ruttenau... 30,085
Spices, flavoring extracts, salad dressing, and

sauces, E. R. Durkee & Company................ 30,095
Stethoscopic instruments and attachments, A. P.

Lighthill.....co it 30,075
Stoves, heating, Wonder Manufacturing Com- 20100
Tohacco, plug chewing, Drummond Tobacco Com-

PANY . e eeeintecieneaneaeacnaeneesnsnsan X o 30,094
Varmsh Patterson-Sargent Company.............. 30,077

Watches, watch cases and movements, T. Zur-

Che Worden Hickory «
« « Frame (Uheel

A perfect cushion frame which destroys all vibration,
can be taken apart and reassembled, and in case of
fracture can be replaced by anyone.

A simple, strong, and rigid connection. No brazing.

The strongest and easiest riding wheel made.

A High Grade Bicycle in all its parts.

The Worden Bickory Frame Gycle Works,
Syracuse, N Y., U. S. A.

R High S{

' Grade BIC CLES
9 for Men, Womeun, Girls &

Comple*e line at

lowest prices ever quoted

$100 ‘Oakwood” for $45.

Y 38 “Arlington” $37.

59

$20 Bicycle "
$15+ Mnywood ”
simplest, Strongest Blcyc]e on earth 't $32.00
Fully guaranteed Shipped unywhereC 0. D w1th privi-
lege to examine. No money in advance. uy direct
from manufacturers, save agents’ and dealers

Large illustrated catalogue free. Address (in full).
Cash Buyers’Union,162 W, Van Buren St, B. lalChlcago

OUTING CLOTHING
BO Beautifully
illustrated. Shows 1897 Styles. Only book
on fashionable Outi clothing issued.
Send 2-cent stamp for
WHITE DUCK TROUSERS
by mail, prepaid, $1.50. Send leg and waist
measure; allow for 2-inch roll at bottom.
Descr'tptwn —Our trousers are made of
extra quality Duck, in best manner; side,
watch and hip pockets, tapedseams wide
hem on bottom and straps on waistband
for belt. All hand finished. Buy direct
and sa,ve retmlers’ hlg profits.
BARD, Outfitter,
22,24, 26 Merchants Row, BOSTON, MASS.

S1-STORMGE BATTER! -S

SEND $1 FOR SAMPLE CELL.
THE WILLARD ELECTRIC & BATTERY CO.
CLEVELAND OHIO.

a Genuine Hunt.

Hygienic
Saddles

with base of

leatherstrands

and equipped

with new “S” spring (shownabove) are the easiest
and safest cycle saddles. The pommel is there.
but younever feel it. Sendfor our complete catalog Q.

HUNT MFG. €0,, Westboro, Mass.

EARN A BICYCLE

600 Second Hand Wheels. All

Makes. GOOD AS NEW. $5 to
R $15. New High Grade '%
M models, fully guaranteed. $17

} to $25. Special Clear-
ing Sale. Shipped any-
where on approval.

‘We will give aresponsible agt.
in each town free use of sample
wheel to introduce them. Our
reputation is well known through-
outthecountry.Write at once for our snacial offer

0.W. Mead Cycle Co., Wabash Av., Chicago, Ill.

VY
TUBULAR
DRIVING LAMP.

IT is the only perfect one.

IT will not blow or jar out.

I'l‘ flves a clear, white light.
8 llke an engine head-

Ir throws the
ahead from
burns kerosene,

Send for bodk (free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount. s

15&%“ straight

(897 BICYCLES 2uxsy vien

grade bicy cles,
all makes, fully guaranteed, 825 to
840, Shlpped anywhere on approv-
/al. Write for catalogues & agents’
7 prices. Riders Supply Co., Chicagc.

KRAFTUBERTRAGUNGSWERKE RHE|NFELDEN,

16,5(

The Company IB ina posntlon to let electnc en
terms. They also offer to applicants wishing to
German (Badish) or the Swiss side of the Rhine,
For further information please address The

LE,

W TN O et
RACI NEBOAT-MFG-C BT
ACIN WIS, U.S.A |
. LAUNCHES
,Q\DESAGNERS’AND BUILDERS 7, ROW BOATS
PRICES AND WORK GUARANTEED
/ SEND 10 CENTS FOR 68 PAGE ILLUSTRATED CATALOGUE M CANOES

L. »7'

SO SIMPLE A CHILD CAN USE THEM
a SUNART

f MAGAZINE CAMERA.
Folding Cameras.

F All siz(-zds‘j rangmgtl!rjl pxixce from
Sunar unior, X
3}§ picture, $5. » B4

§ _0F" Send 2 cent stamp for
Illustrated Catalogue.

SUNART PHOTO CO.
ROCHESTER, N. Y.

AW FABER

Manufactory Established 1761,
LEAD PENCILS, COLORKED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PFNS GOLD
PENS, I’\TKS PENCIL CASES IN SILVER AND IN
GOLD, STA'l‘IONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

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

5 Aqueduct Street,

HARDTMUTH S

NOOR

» DRAWING PENCILS
COPVYING PENCILS

ARE THE HESI'FEIVCILS MANUFACTURED IN THE Wi
£ Vfﬂ}' AHCIIITEL‘I' DRAYGHTSHAN, ENGINELR. COPYST. L‘lfﬁA’
AND Lo TRY THE

ry

VERY ONE USING PENCILS SHOUI
.y L)

ON TRIED, ALWAYS U5
r0R5A|.l: BV ALI. 5TAT|0N[RS AND R
FREE ON APPLIC.

FAVOR RUHL &CO.
121 WE'ST HOUSTON S5TR.

A GREAT GRATER.

Best and most usetul ever in-
vented. Grates the nutme
not the fingers. Nutmeg %
ways in its place. No waste—
spring keeps pressing nutmeg
until it is all ground. Simple
to understand, easy to o e-
rate. Ask for the Family
tary Nutmeg Grater. Sample
20c., by mail; 1 doz., ex press,
$1.00. Specmlty Novelty
Co., Lancaster, Pa.

D THEREA EIER
1ST'S MATERIAL DEALE RS,
I

MPORTERS.
NEW YORK .

The cheapest
electric _ stroke
Bicyclo Bell and
the greatest bar-
gain ever offer-
ed; Pure bell
metal  beaded
gong; loud clear
ring: Perfect

ELEGTRIG STROKE BELL, 250

continuousringingmech.
anism: Regular price.60c. To
place a sample and our grea(catalogua
in consumers’ hands we mail asample
%7 for ONLY 25 CENTS. Send 5 centsextra

e for postage. AGENTS WANTED.
2. H. Ingersoll & Rro., 65 (‘nrlh;l;ndt St., Dept. No. 147, N. Y.

THE BEST PEOPLE RlDEiTHE

D) “POORMAN”

/m §F™ Write for Prices.

TO BE INCREASED TO
ergy at exceptionally cheap rates and on the most favorable
establish themselves near the works, snitable land on either the
in the vicinity of important railway lines.
Manager, Kraftubertragungswerke, Rheinfelden, Switzerland.

J. E. POORMAN, Jr., 622 Race Street, Cincinnati, Ohio

Society for the Utilization of the Water
Power of the Rhine N/Ba]e. Switzerland.
30,000 . P.

Cheap labor.

B 0100 00
thh full in-
structions

foruse. Send 4cin stamps for
100-page catalog of everything
required for making and finish-
ing photographs complete. All
highest grade goods,low prices.
I JAS. H. SMITH & CO., t
E 311 Wabash A ve., Chicago. i

d

NESS & HEAD NOISES CURED,

Manuta.cturers, Importers and Trade Agents
nEA r INVISIBLE TUBE Cushions help when ail else fails,
ls gluue! help eyes. NO PAIN. Whispers heard.

8end to F. Hiscox Co., 858 B’way, N. Y., for Book and Proofy Fn

Zinc Etchings « Half-Tones eor at purvoses

Send for

s e El€Ctrotypes = Designing.

Metal Sign & Engraving Co., - - Milwaukee, Wis.

50 YEARS®
EXPERIENCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
quickly ascertain, free, whether an invention isg
prcbably patentable Communications strictly
confidential. Oldesb agency forsecuring patents
in America. We have a Washington office.

Patents taken through Munn & Co receive
Special notice in the

SCIENTIFIC AMERICAN,

beautifully illustrated, largest clrculatlon of

any scientific journal, weekly terms $3.00 a year;

8ix months. Specxmen copies and HAND
OOK ON PATENTS sent free Address

MUNN & CO.

361 Broadway, New i’ork.

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patentin print
issued since 1863, will be furnished from this office for
10 cents. In ordermg lease state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Specml rates will be given where
a large number of copies are desired at one time.

Canadian parents may now be obtained by the 1n-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each.
If complica‘ed the cost will be a little more. For fvll
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may ‘also be obtainea.

' A. A. MARKS

© 1897 SCIENTIFIC AMERICAN, INC.

--— The Loss of a Limb

was formerly of much more consequence than it is nowadays. Science has softened the blow. With

MARKS’ PATENT RUBBER FEET AND HANDS

fitted to his Kamous Artificial Limbs, came comfort, natural convenience. and durability. Over
7/ / 18,000 of them are in use all over the world. Maker to the United States and other Governments.

B=F™ IUustrated book of 544 pages, free, with formula for self measurement.

701 Broadway,

NEW YORK CITY.
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D overtisements.

ORDINARY RATES,

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

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

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

Ride = The = Olive!
13 A

$ <Opma3am<m3
eoleaivels Al el ol v R A whys

Strictly high grade. Features—attractive, dprac—
tical and substantial. Agencies offere
for unoccupied territory.

Mrs. A. E. Rinehart, the Champion Lady Century Rider
of America. will ride an ‘ Olive ”” during season of *97.

MANUFACTURE OF BICYCLES.—A
very comprehensive article giving the details of con-
struction ot every part of these vehicles. With 15 en-
gravings. Contaned in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 90S. Pricell cents. To be had at this
office and from all newsdeulers.

STANADARD OF THE
WORLD

$100 To an nike.

POPE
MFG. CO,,

HARTFORD,
CONN.
Catalogue free from

dealers; by mail for one
2-cent stamp.

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns
Letters-Patent No. 463,560,
granted to Emile Berliner
November 17, 1891, for

AR A 40 A 40 40 40 48 48 40 48 40 4 40 40 40 4 4 4h 40 40 40 40 4D 40 48 7

a combined Telegraph and
Telephone, covering all
forms of Microphone
Transmitters or contact
Telephones.

b 48 48 48 48 40 A0 48 40 A0 A0 ¢

S—

STEAM YACHTS, NAPHTHA LAUNCHES

MARINE ENCINES,

"|WATER TUBE BOILERS.

The Largest, Most Modern, ana Complete
Yacht Building Plant in the World.

Send 10c. in stamps for lllustrated Catalogue “S. 4.7

Gas Engine & Power Co. and Chas. L. Seabury & Co., Consolidated, Morris Heights, New York.

WISE BVYERS BV wlTE FIYERY

RAES CYCLE COMPANY.
SYRACVSE, N Y.,

AL ¢ Price

Bicycles, Watcnes Guns, Buggies H-roess,
Sewing Machines Organs Pianos Safes,Tools
Scales of nll varieties ard 1000 other articles
Lists free  Cuicago Scare Co . Chieago 1li,

Cribune « Bicycte

Tested and True.

The Easiest Running Wheel in the World.

§=F Send for Catalegue.
THE BLACK MFG. CO.,  ERIE, PA.

RIENCE !

Pay $ (X) you have a ** Char-
ter "—th: result of the Longest
Experierce m building Gase
oline: Enginesin the U.S.

Pay less than (X)—you have
experiment at your expense
inferiority—for \We have the
‘oundation (asoline En-
gine Parents.

¥~ Catalogue, Testimorials
and a Letter by addressing

CO.. Box 148,

N
CHARTER GAS ENGINE

GO %t

"UIEA MO A

MONARCH CYCEEMEG (0.

ST ONE P\

~KEED IYSGROAT

CHICACO ~ NEVEYTRKC LONDON

THE BICYCLE: ITS INFLUENCE IN

Health and Diseage.—By G. M. ITammond. M.D. " A val-
uaple and interesting paper in whicn the subject is ex-
haustively treated from the following standpoints: 1.
The use of the cycle by persons in health. 2. The useof
the cycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

IMPERIAL BALL BEARING AXLE

A written guarantee with each set of axles.

97 PATTERN

S,000 sets in _use.
Indorsed by the leading
carriage builders.

- Reduces friction 75 per
One horse can do the work ot two. Mechanicaily

cent.
perfect. Can be put on old or new work. .
I Write for our Illustrated Catalogue and Testimo-

atals, which we send free on application. Imperial Ball

Sterling, 11l. | Bearing Axle Dept., i 34-190 Lake Street, Chicago, 11,

Mines in the world.

interested in Gold Mining.

to any one.

?omnmm

A (Great Mining Triumph

Capt. J. R. DeLamar, of New York City, is one of the largest owners and workers of Gold
After the most careful investigation he purchased in August, 18935, two
Griffin Mills, and his report is so remarkable as to demand the careful attention of every one

We give it in his own words.

Yours truly, 8-

NEW YORK, Jan. 9, 1896.

BRADLEY PULVERIZER CO. Gentlemen:—The two Griffin Mills have been in operation now for 9)-days on the
hardest rock. with the exception of corundum, that I have ever met during my mining life. They have taken the rock direct.
from the breaker, and they average about 20 tons to each machine, 40 mesh fine, without elevating cr bolting We simply put
a 14 mesh screen around the Griffin Mill, and the stuft’ comes out 40 mesh fine or over, which makes it an excellent 1“ulg
leaching by c¢yanide or chlorination; therefore we have conclnded to order 10 more Griflin Mills. We have tried ki
speed rolls and dry stamps, and after leoking into the Huntington Dry Pulverizer, the Narod Pulverizer, the Stedman

ulverizer, the Frisbie Lucop, the Cook, and various other dry pulverizers, unhesitatingl; reeommef B{ﬂur Grgi:R‘Mxll

for
high-

How 10 GRIFFIN MILLS work.

DELAMAR'S NEVADA GOLD MINING CO.,

SALT LAKE CITY, UTAH, Nov. 24, 18%.

Yours very truly,

BRADLEY PULVERIZER CO. Gentlemen:—In answer to your inquiry as to. what the “Griffin Mill” is doing at our
DeLamar Mill, De_amar, Nevada, we beg to state that we often run 310 tons per day with 10 of your mills in operation, and on
one occasion these 10 mills prod’uced 408 tons in one day. I have no hesitancy in stating that they will regularly produce at
least 30 tons per day each on our ore, which is extremely and unusually hard.

H. A. COHEN, General Manager.

These strong letters coming from such representative men are conclusive evidence that
we are right in claiming that the “ Griffin Mill” will produce a larger amount of finer pulp
at less cost than any other stamp or pulverizer made.

Let ussend you a free copy of our iilustrated pamphlet, which will tell you all
about the Mill and bring to you other evidence of its great achievements.

BRADLEY PULVERIZER CO.,,

92 STATE ST.,Boston,Mass. !

Draught Perfect. New—because radically unlike any
other. Great—because the same drawhead allows a
flexible, rigid, direct-slack, long-link and short-link
coupling, and will couple automatically with all of them.,
It can therefore be used in nearly all kinds of lifting,
holding, and drawing, and specially adapted to the use
of Trolley Cars, 'Traction Engines, and Field Artillery.

A full-size working model, with attachments, will be
on exhibition the third Wednesday of each month at
No. 303 Ellicott Square, Buffalo, N. Y.

American, Canadian, British, French, and Belgian
patents on royalty or outright.

‘1'his invention is bound to fill a niche in mechanics,
and the most conservative manufacturer, capitalist, or
expert should see the model. Address

D. J. SINCLAIR,
CALEDONIA, Livingston Co., N. Y., U. S. A.

JESSOP.S, SLEEL e

WM JESSOP & SONS L'2 91 JOHN. ST. NEW YORK

The Original. The Best. Thousands in
use. Takes away all jolt and jar. Fits

any wheel. Can use any saddle. Ifyour

dealer don’t have it, will he sent on trial,

C. 0. D. —satisfaction guaranteed. Insist

on having a ““‘Brooks’” upon your new wheel.
BROOKS SPRING SEAT POST CO.

1540 Marquette Building, - - = - Chicago.

CAUSED‘BY

STEAMBOILER-EXPLOSIONS

oJ- M- ALLEN-PRESIDENT  'W-B"FRANKLIN * VICE PRESIDENT 2
J-B-PIERCE:SECRETARY _ F-B-ALLEN - 2°VICE PRESIDENT ‘

What is the first part of a Bicycle
to look dull and old ? Why,
the Spokes, of course.

Aluminum Lacquer

makes them bright. 35 cents will
bring you enough for one machine.

THE COLOPHITE MFGC. CO.
97 Edgewood Ave., New Haven, Conn.

EVERYBODY WHO RIDES
a Bicycle should have the

Rubler Pedal Atlachment.

Changes Rat Trap to Rubber Pedals
in ten seconds, without bolts or riv-
ets. Sets of two mailed for 50c by
ELASTIC TIP CO., 370 Atlantic

Ave., Boston; 735 Market St., San
Pat. Apr. 20, 1897. Francisco; 115 Lake St., Chicago.

BICYCLE
LAMP

Most, Powerful, Portable

ours.

BURNS ELECTRICITY.

“The_Chloride”

BICYCI.ES. Miners, Policemen. Carriages, Gas Com-
anies, Qil Refineries, Boiler Inspectors.
Simple. Durable, Reliable.

§F Send for Circular and prices.

THE ELECTRIC PORTABLE LAMP CO.,

MINER’S
LAMP

Electric Lamp made for

Burns 8 to 10

Drawer B, ELTIIRA, N.Y.

© 1897 SCIENTIFIC AMERICAN, INC.

PRIESTMAN SAFETY OIL ENGINE

“ A thoroughly successful commercial En-
gine using a Safe Oil.”’—Franklin Institute
No Extra Insurance, No
Steam, No Gas. No Gasoline.
Reliable, Sate, Economical.
and Convenient. Chosen by
Nine Goverrments. Used for /
nearly every purpose. =
PRIESTMAN & CO..Incorp'd, il EEHEL)
530 Bourse Bldg., PHILADELPHIA, PA,

1113 (3

THE STANDARD

=

HYEJOBNS MF&ED]
New York, e
§ Chicago, Philadel- *
phia, Boston, f
London.

Che=Park=Spring=Saddle

Unequaled for Easy Riding

With the Park spring, the

rider is relieved from in-

jurious jar, which is the

Bglonly unpleasant feature
- about cycling.

Entirely New
Principle.

On receipt of price,
we will ship to any
address, a saddle
suitable for your weight, with the privilege of return-
ing it aftera week’s trial, it not entirely satisfactory;
youto prepay express charges. and upon receipt of saddle
will at once refund money. (¥~ Send for catalogue free.

Wanted agents in every town, men or women. Send for
particulars. C. 7. Kroh & Co., Toledo, Ohio.

PRINTING INKS

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






