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Constructing the Vaulted Roof of Filter. Sedimentation Basin, Showing Aerating Outlets and Pumping Station.

During the first four months of operation, September to December, 1899, there were seven deaths from Typhoid. For the corresponding period during the nine years
ending 1898, the average number of deaths from Typhoid was 24—a reduction of 71 per cent.

FILTRATION PLANT FOR THE CITY OF ALBANY, DESIGNED AND ERECTED FOR THE REMOVAL OF TYPHOID BACTERIA
FROM THE WATER SUPPLY.—[See page 182.]
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THE SUPREMACY OF THE MODERN MAGAZINE
RIFLE.

When the military attachés who are following the
operations of the South African war return from the
scene of hostilities, they will bring with them a mass
of information which, in its intrinsic value, in the pro-
found effect which it will have upon future military
operations, will be without a parallel. Not even the
great battles of the Franco-German war, or the heroic
defence of Plevna against the battalions of Russia,
taught so many lessons as have been spelled out in that
great school of instruction upon the broad veldt and
amid the kopjes and precipitous mountains of South
Africa.

No period in the world’s history has witnessed
such rapid improvement in the implements-of war as
has marked the last quarter of a century ; and it is
due to the initiative of the Buer military advisers,
native and European, that there is represented in the
present struggle not merely every type of weapon of
attack and defence, but the most modern of each type
that could be procured in the markets of the world.

The important facts established thus far by the war
are the supreme value of the magazine small-bore
rifle, especially when used with the spade in defence ;
the necessity of keeping the artillery thoroughly up
to date in respect to its range and mobility ; and -the
increased importance of cavalry in the strategy and
especially in the tactics of modern warfare. Although
we are dealing. just now with the magazine rifle,” we
would mention, in passing, that though the British
artillery in the Natal campaign (with the exception of
the more modern naval guns) .was of a type brought
out only a few years ago, it ‘'was so' far outranged by
the French and German gunsof the Boers that the at-
tacking forces were placed at an enormousdisadvantage.
So, too, the earlier operations of the British were ren-
dered inconclusive for the lack of mounted ‘troops,
turning movements being out of the question; and-any
temporary advantage gained through" well- considered
maneuvering being wore' than offset by the remark-
able mobility and rapidity of concentration of. the
burgher mounted troops. It was not untii:the call for
cavalry had been answered that the deadlock - was
broken, General French and his army of eight thou-
sand cavalry completely turning the tide of war in less
than thirty days.

But most significant of all was the revelation of the
terrible power of the modern magazine rifle in the
hands of a skilled marksman who has a spade and a
bandolier of cartridges ready to hand. Its great range,
its accuracy, and rapidity of fire, and the invisibility re-
sulting from the use of smokeless powder, enable an
entrenched body of men to surround themselves with
a murderous zone of fire within which, unless there is
ample cover, it issiinple suicide for an attacking force
to enter. This zone, whose outer fringe extends in
open and level country fully two miles toward the
enewy, is so wide that the attacking force is:'sprayed
with bullets long before it is close enough to see the
entrenchinents, to say nothing of the troops that man
them. Ontheother hand the various ranges over-which
the attack is advancing are staked and measured, ena-
blmg the defence to adjust its sights with mathematical
preclbxon the attacking force, during the first wile or

more of its advaunce is, to all mteuts and purposes, :

ﬁghtmg in the dark.

The situation was graphically drawn by Julian -

Ralph in his now celebrated description of the Modder
River battle, where for ten long hours a whole .army
lay prone upon the earth to escape annihilation from
the storm of Mauser bullets that swept the plain. - ** In
engagement after engagement,” he writes, ** our men
have thrown themselves upon the veldt, moved to do
80 by a hail of bullets around them, and then have
fired away for hours at a tiie at the noise or the flame
of the enemy’s fire, in trenches which they cannot
see.” The day of the direct frontal attack, except in
cases of absolute necessity, as at San Juan Hill or in
the recent storming of Pieter’s Hill, is over ; and where
cavalry or a preponderance of numbers are not present
to favor a flanking move:ment, the attack must hence-
forth obey the mandate of the magazine rifle, and halt,
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The Mauser rifle, which has found such an able ex-
ponent of- its powers in the Boer soldier, is of a later
pattern than that used in the Spanish-American war.
It bhas a caliber of a little over a quarter of an inch
(0276) and fires a bullet which is 118 inches long
and weighs 11°2 grains, with a muzzle velocity of 2,388
feet persecond. At40feet from the muzzle the bullet will
penetrate 414 feet of deal. It has an extreme range of
214 miles, aud its trajectory, or curve of flight, is so flat
that the space completely swept for mfautry is 1,969
feet, and for cavalry 2,297 feet.

Nevertheless, despite its deadly nature, the maga-
zine rifle is a merciful weapon, and paradoxical as it
may seein stands second only to the Red Cross as an
alleviating agency of the horrors of war. For in the
first place the wounds inflicted, unless it hit a vital
point, are mere pinpricks compared with the effects of
the old large-bore rifles, and in the second place the
impossibility of fighting with any hope of success in the
open hasdriventhe soldier to cover, with the result that
desperate as has been the bravery on both sides in this
end-of-the-century struggle, the percentage of losses
has been the lightest in the history of warfare.

—_—————— -
NEW YORK'S WATER SUPPLY—PRESENT AND
FUTURE CAPACITY.

At the present juneture, when the notorious attemnpt
of a private oorporatmn to obtain absolute control of
all possible sources of New York’s future water supply

- is under discussion, a review of the present condition

and future possibilities of the existing water supply
systems of Greater New York will be of special interest.

 This, the greatest of all important questions of munici-
pal administration, should receive the eariy. and un- .

divided attention of the three millions of inhabitants
whose health and comfort it so vitally affects, and it
is the duty of every citizen in the presence of such a
wowmentous problem as has- been raised by the pro-
posed Ramapo scheme to acquaint himself, at least in
a general way, both with the present condition and
the future possibilities of the city’s water supply.

In making the present necessarily brief review of
the question, we cannot do better than consider separ-
ately the water supply of each of the five boroughs
which compose the consolidated New York city of
to-day.
Boroughs of Manhattan and the Bronx, whose sources
of -water supply are topographically closely related.
The two mitlion inhabitants of these boroughs de-
pend for their supply upon three watersheds, those of
the Croton, the Bronx, and the Byram Rivers. The
drainage area of the Croton. River and its tributaries
above the Croton Dam is 838 square miles. The
records of the past thirty-three years show an average
anunual rainfall of 48 inches with a maximum of’ 635
inches in 1888,.and a minimum of 386 inches in 1895.
The average total annual supply from the Croton water-
shed, supposing the whole amount to be utilized, is
about 147,000,000,000 gallons. Prior to 1870 there was
no reserve supply of this great total held in storage
exeept in the small lake formed by the Croton Dam,
from which the Old ‘Aqueduct drew its water. Subse-
quently to that date various storage reservoirs have
been formed across the different streams in the water-
shed, until at present there are eight in active use,
with the total capacity of 40,500,000,000 gallons. Be-
low these, two or three miles fromn the mouth of the
river, is the great Croton Dam, to be completed in 1902,
which will provide an additional storage capacity of
25,000.000,000 gallons. In the operation of the reser-
voirs the policy is to keep them full to the lips of the
dawms, only drawing upon the water thus stored
on such days as the demands of the city gxceed
the flow of the Croton River. As the minimum
average daily flow of the Croton River, in the driest of
the last thirty-three years, was 250,000.000 gallons. and
the daily consumption of water by the city is 98,000,000
gallons, it will be seen that there is an ample margin
of supply over the demand. In the last report of the
Department of Water Supply of the City of New
York, it was stated that the department is prepared.
in case of necessity, to deliver a daily water supply of
200,000,000 gallons for two hundred consecutive days,
irrespective of the natural flow of the Croton River.

The supply of water for the Borough of the Bronx
is derived from the Bronx River with a drainage area
of 13%¢ square 1iles, and the Byram River with a
drainage area of 814 square miles, and the daily sugply
at present amounts to 14,000,000,000 per day from the

" former-.and 19,000,000 gallons per day from the Byram
. River.
‘Croton watersheds by means of two aqueducts—the

The water is conveyed to the city from the

0Old Aqueduct, with a capacity of 80,000.000 gallons per
day, and the New Aqueduct, with a capacity of 300,-
000,000 gallons per day. The Bronx and the Byram
Rivers conduits deliver 20,000,000 gallons per day,
bringing up the total daily conduit capacity to 400,-
000.000 gallons.

The Borough of Brooklyn is supplied with water on
an entirely different system from that in use for Man-
hattan and the Bronx, the difference being due to the
topography of the watersheds and the intervening ter-
ritory through which the supply is conveyed to the

Of these, by far the most important are the
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distributing systems. The New York supply flows by
gravity from the source to the distributing mains,
while only a portion of the Brooklyn system consists
of a gravity supply, a large percentage being pumped
into the conduits from wells and from bodies of water
which lie below the level of the conduits. With a few
exceptions the Borough of Brooklyn derives its entire
water supply from a watershed within the boundaries
of the county in the present Borough of Queens, which
embraces the southerly slope of the central ridge of
Long Island and the plains which extend south of it to
the shores of Jamaica and Hempstead Bays. Its total
area is 150 square miles. Within this area are located
seventeen separate ponds or reservoirs for the storage
of water, which have a total area of 491 acres and a
total storage capacity of 1,283,000,000 gallons. During
the last twelve years it has been necessary to supple-
ment this water supply by means of weils and pump-
ing plants, and these have grown so rapidly that at
present there are sixteen stations which draw water
from 983 wells of from 2 to 8 inches diameter. The
total daily capacity of these wells is 57,500,000 gallons.

The avarage daily Brooklyn supply for the year 1898
was 93,573,500 gallons, while 10,500,000 gallons were re-
ceived from private water companies of which the
Long Island Water Company and the Flatbush Water
Company are the most important. This makes a total
supply of 104,073,500 gallons for a population of 1,179,-
100 souls, at the per capita consumnption of 88°3 gallons.

Comparing now the water supply of Brooklyn with
that of Manhattan and the Bronx, we find that in the
latter borough the daily use of water rose to 243,000, -
000 gallons for a population of slightly over 2,000,000, or
a consumption per capita per day of 121 gallons To
quote the words of the Department of Water Supply
in their Annual Report, the Brooklyn rate of 883 gal-
lons per eapita ‘‘is very liberal and ample for all pur-
pose of comfort, health and safety ” the per capita con-
sumption of 121 gallons of Manhattan and the Bronx
being considered as ‘‘altogether extravagant and un-
necessary,” the department being of the opinion that

‘‘enormous quantities are carelessly and wantonly

wasted without any possible benefit in any direction.”

Manhattan and the Bronx, however, as we have
seen, have a liberal margin to go upon, the average
annual supply being 147,000,000.000 gallons, as against
a consumption for the year 1899 of 92,000,000,000. In
the Borough of Brooklyn, on the contrary, the per
capita rate of consumption inust necessarily be dimin-
ished, since the popalation  will continue to grow
whetherextensions of the water systemm are made or
not. The needs of the immediate future can:bé met
by sinking addltlonal wells at the existing’ pmnpmo
stations, by an increase in the capacity ‘of pumping
machinery, and by an enlargement-of the conduits.
The time, however, is not far distant when it will be
necessary to acquire additional watershed area to meet
the future growth of the borough.

The Borough of Queens is supplied from four public
water plants with-"a combined daily capacity of
3,347,000 gallons, and about 1,500,000 gallons are sup-
plied under a contract with the Citizens’ Water Sup-
ply Company. The department is of the opinion that
the anticipated growth of this borough will demand
large additions to the present capacity of the -water
supply, proportionate and incident to the necessities for
increasing the Brooklyn supply. As any additional
supply for the Rorough of Brooklyn will have to pass
through the Borough of Queens, it will be advantageous
to treat the two systems as one in any scheme of en-
largement.

The problem in the Borough of Richmond, like that
in the Borough of Queens, is, of course, relatively in-
significant compared with that of the Bronx, Manhat-
tan, and Brooklyn. There is one small public water
plant at Tottenville with 1,000,000 gallons daily capac-
ity. There are also two private water companies
which, combined, are pumping 'a daily supply of
6,500,000 gallons. The problem of the future supply
as regards this borough is not to be considered as
pressing. '

In summing up then, we find that Manhattan and
the Bronx. with a daily per capita consumption greater
probably than that of any city in the world, have still
at command an annualsurplusof supply over consump-
tion of 67,000,000 gallons ; while the Boroughs of Brook-
lyn and Queens are practically without reserve at the
present consumption per capita of 83'3 gallons. No
immediate anxiety need be felt for the future water
supply of the Borough of Richmond. In a future issue
we shall consider the notorious Ramapo scheme and
its bearing upon the interests of the second greatest
city in the world.
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AMERICAN EXPERIMENT STATIONS AT THE
PARIS EXPOSITION.

Among the many economic exhibitions that our gov-
ernment will make at Paris especial interest attaches
to that of the United States Experiment Stations, from
the fact that it will show the great progress made hy
them since the Paris Exnosition of 1889, when the sta-
tions made only a small showing, as thev were just be-
ginning active operations under the Hatch Act. Thear-
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rangement and shipment of this exhibit, which has
just been perfected wasin charge of Dr. W. H. Evans, of
the Office of Experiment Stations, at Washington, who
also supervised the preparation of the charts and pho-
tographs exhibit, and will go to Paris to install the
exhibit.

At their recent meeting in Minneapolis, in 1897, the
Association of Anerican Agricultural Colleges and Ex-
periment Stations, adopted a resolution in favor of a
co-operative experiment station exhibit at the Paris
Exposition. A committee was placed in charge of the
matter and the stations were invited to contribute ma-
terials and charts illustrating special features of their
work and results, original pieces of apparatus, models,
designs, ete. As prepared, this material was shipped
to Dr. True, Director of the Office of Experinent Sta-
tions, in Washington, who made a collection of photo-
graphs and publications of the stations, a monograph
on the experiment station enterprise of this country,
and looked after the temporary installation of the ex-
hibit and its final shipment.

This commendably comprehensive exhibit contains
the following, among other features :

A photograph exhibit of about 750 selected pictures
of station buildings, grounds, laboratories, apparatus,
experimental plants, herds, and other features, and a
collection of photographs of the station directors and
staff members, mounted in groups on sheets of heavy
cardboard, 22 by 28 inches, is displayed in portfolios of
twenty-four each.

A series of root cages from the North Dakota station,
shows the formation of the roots of maize, wheat, flax,
and brome grass; models of sweet potatoes, peppers,
apples, and plums exhibited by the Iowa and Minnesota
stations illustrate varietal differences; and an exhibit
of salt bush from the California station show species
of proved value for strongly alkaline soils. Electrical
devices for determining the salt content, temperature,
and moisture content, and a series of samples illustra-
ting the typical agricultural soils of the United States,
represent the work of the Division of Soils of the
United States Department of Agriculture. The Cali-
fornia station sent six typical soils of that State, and
specimnens showing the results of mechanical analyses
of each type of soil, and Hilgards’ soil elutriator for
mechanical analysis.

Animal and vegetable fats, chemically pure proteids
separated from the seeds of various plants, a collec-
tion of one hundred weed seeds, an insect cabinet, a
gas desiceator for drying hydrogen gas used in moisture
determination, models of round and stave silos an ap-
paratus for the rapid cooling of wines, a pressure ap-
paratus for experiments with solution under very high
pressure, a model of the Atwater-Rosa respiration
calorimeter and a full-sized bomb calorimeter are in-
cluded in the exhibit.

California furnishes an olive exhibit, of fifty samples
of olive oils and over two hundred samples of olive pits

used in the classification of varieties -of olives; and’

Alabama sends a collection of :mounted specimens of
cotton of seventy-two selected and cross-bred varie-
ties.

Original apparatus for investigations in vegetable
physiology are shown, including an auxanometer for
experimental work on the rate of plant growth ; an
apparatus for determining the rate of transpiration of
plants, from the West Virginia station ; and a centri-
fuge, used to study the effect of gravity and centrifugal
force upon germinating seeds, fromm the Indiana sta-
tion.

A principal exhibit is that of the dairy industry, in-
cluding cheese models from the New York State sta-
tion, showing the effect of the fat content of the milk
on the size of cheese produced; a collection of forty-
eight cultures of dairy bacteria, from Connecticut; the
original Babcock milk tester, two more modern forms
of the apparatus for hand and power operation, with a
complete collection of the apparatus used in the Bab-
cock test. The Scovell milk-sampling tube, Wisconsin
curd test, Marshall rennet test, acid bottles, and other
minor apparatus are also included. )

Irrigation, a subject to which this country has given
much profitable attention, is represented by an ex-
hibit of apparatus and models, containing a hydro-
phore tojdetermine the amount of silt carried by water;
a nilometer, used to measure the amount of water pass-
ing through streams, flumes, and ditches; a current
meter, water register, ete.

The enormous literature of the experiment station
work, greater in extent than that of all other countries
combined, is represented by a large nuinber of charts
and enlarged pictures showing the result of experiment
station work on a wide range of subjects, a complete
set of bound bulletins and reports numbering several
hundred volumes, and many miscellaneous publica-
tions of the stations, together with over one hundred
books on agricultural subjects written by station
officers.

Even far away Hawaii comes in for its share of the
honors, with an exhibit of samples of rocks, lavas, lava
produects, soils, varieties of sugar cane, and samples of
agricultural products, such as coffee, rice, and sugar.
ju the breadth of its conception and its complete set-
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ting forth of the marvelous results attained in this
country in one decade this exhibit is destined to be a
revelation to students and economists from other lands.

AN ADMIRALTY BOARD FOR THE NAVY,

It is announced that in a few days there will be pro-
mulgated an order, signed by Secretary Long, which
wil! create a board of officers of high rank, correspond-
ing to the General Staff or Admiralty Board of
European naval powers, with Admiral Dewey at its
head. It is stated that this board will constitute a

permanent strategic committee, whose duty it will be.

to maintain the navy at a high standard of efficiency,
to arrange for home defence, and for the operation of
our fleets, and in times of war to advise the govern-

-ment as to the proper strategy to be employed. The

General Staff is to consist of six ex-officio members, all
of them naval officers. At the head of it will be the
Admiral of the navy. It will also-include the Chief
of the Bureau of Navigation, the Chief Intelligence
Officer of the navy and his principal assistant, and the
President of the War College and his principal assist-
ant ; the three other members are to be officers of the
grade of a comsmander or higher.

The General Staff must meet in Washington once a
month; and twice in the year it must be in session for
at least a week. It will be kept fully informed as to
naval matters abroad, and it will be concerned with
the considerations of plans to be carried out in the
event of war with certain foreign nations. The Gen-
eral Staff is also expected to advise the Secretary of
the Navy in matters pertaining to our naval establish-
ment. While it will not supersede the Board of Con-
struction, it will act in general along parallel lines and
will consider and advise upon subjects dealt with by
that Board. Ourreaders will see in the organization
of the Greneral Staff, the perpetuation in many respects
of the functions of the Naval Ward Board of the late
Spanish-Awerican war. That, however, was a tem-
vorary organization; whereas the General Staff, by rea-
son of its perfect fawmiliarity with and study of possible
problems which would arise in a naval war, would be

in every way better furnished for the emergency than -

its predecessor.

eSO G

THE NEW NAVAL PROGRANMME.

The most satisfactory feature in the naval programme
agreed upon by the House Committee on Naval Af-
fairs, is that the secretary is authorized to contract for
armor plate at $545 a ton, for the purpose of com-
pleting the ships, the ‘construction of which has been

.delayed by the unfortunate armor plate controversy.

The amount required is 7,400 tons. It is very gratify-
ing to'see that there was a majority in the committee
which.was in agreement with the government experts
in believing that it would be foolish policy for the gov-
ernment: to undertake the construction of an armor
plang, whose cost would not be less than $5,000,000. It
was urged by these gentlemen that unless provision
were made for supplying armor to the ships which are
now awaiting it, it would be foolish to enter upon the

_construction of new ships, as an unarmored battle-

ship was for purposes of active service worse than
useless.

The committee is in favor of the construction of
two new battleships and three armored cruisers of
about the same size as those authorized in the naval
programme of last year, and three protected cruisers.
The battleships will be 13,000 to 14,000 tons and the

armored cruisers about 1,000 tons less in displacement. .

The designs, as far as they were made known last
year, appeared to be admirable in every respect, and
ou. only regret is that the new programme does not
call for twice ;as many of these ships as have been
recominended. Of protected cruisers we can only say
that we sincerely hope they will not be a repetition
of the very inferior design represented by the ‘‘ Den-
ver” class. Sixteen-knot unarmored vessels may com-
mend themselves as a profit-earning contract to
the contractor, but for the practical purposes of a
modern navy they will prove to be of very limited
value. : o

The question of sheathing the new ships is left to
the discretion of the Secretary of the Navy, and the
important - question of the construction of ships
in the Government navy yards to which we made
lengthy references in our last issue, was passed over.
As the law requires the letting of contracts for new
vessels to the lowest bidder, the matter as far as the
House Committee on Naval Affairs is concerned,
stands where it was. It will be necessary for the
Secretary of the Navy to obtain specific authority
before he can authorize a warship’s construection in our
navy yards. It will be remembered that the depart-
ment was in favor of the construection of several gun-
boats,. but owing largely to the recommendations of
Admiral Dewey, who is opposed to the construction of
gunboats and in favor of the construction of -more
battleships, the committee compromised the matter
by reporting.in favor of the battleships, as stated
above, although more vessels of that type have not
been recommended by the Department.
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TONING LANTERN SLIDES AND BROMIDE PRINTS
BY FERROCYANIDE OF COPPER.

Although the colors, various shades of black, pro-
duced by the ordinary development of lantern slides
and bromide prints are so far satisfactory, it is apt to
become monotonous when any considerable number is
exhibited; and hence the desire, by scme method of
toning, to secure various shades of other and especially
wariner colors.

Suceess in this direction has generally come through
the use of some of the rarer metals, gold platinum
iridium, uranium etec., although there always seems to
have been a feeling that copper, itself one of the col-
ored metals, should lend itself to a cheaper and proba-
bly better method than either of them.

It wus’easy enough to make the insoluble ferricyan-
ide of copper, but the problem was to find a solvent by
which it could be made and kept in solution so that
the silver of the image could reduce it to an insoluble
ferrocyanide, the coloring body, without at the same
tie staining the paper or acting on the gelatine.

And this has at last been dccomplished. Mr. W. B.
Ferguson, an accomplished chemist as well as a Q. C.,
after several years’ experimenting, found the desired
solvent in neutral potassic citrate, neutral citrate of
potass, and at a recent meeting of the Royal Photo-
graphic Society, traced the devious paths through
which he had been led to the desirable result; giving
practical illustration of the ease by which prints could
be toned to various colors from deep black to bright
cherry red, the only modification being the time they
were left in the solution; and showing lantern slides in
all these colors. Through these paths it is needless to
follow him, but it may be said at once that the discus-
sion that followed showed that in the opinion of those
present the method was the best, as it certainly is the
cheapest that had yet been proposed.

The material, potassiumn citrate, copper sulphate, and
potassium ferricyanide, is first made up into ten per
cent solutions in which state they will keep indefintely,
but should not be mixed until they are about to be
used. The following is the formula, and the solutions
must be mixed in the order preseribed :

Copper sulphate (10 per cent solution)........cee0eueees 75 c.c.m
Potassium citrate (neutral)... ...ceeeve sovseececrssenees 570 c.c.m.
Potassium ferricyanide.....cooeieeerensecieieeaies oun 66 c.c.m

Parts may be substituted for cubic centimeters by
those who may not have metric measures, and if half
drachms are taken for parts the result will be very
close to the quantity prescribed.

To those having a doubt as to how best to set about
making ten per cent solutions it will be sufficient to
say, that as the dealers ounce contains 4375 grains, all
that is necessary to make that quantity into a ten per
cent solution is to mark a bottlé at the point reached
by nine ounces and fifty mminims of water, put the ounce
into the bottle and fill with water to that point. Each
measured minim of such a solution will contain one
grain of the substance in solution. With liquids in-
stead of solids, the bottle should be marked at the ten-
ounce point, a measured ounce placed in the hottle and
the bottle filled up to'v‘the mark with water.

In toning with-this solution of cupric ferricyanide in
potassium citrate, the soluble ferri-salt is supposed to
be by the action of silver of the image reduced to the
insoluble ferro, which is deposited in situ; and being a
bright red, the various shades of color arise from the
black of the original image showing less and less
through that red until it ceases to show at all. The
method of toning is simplicity itself, all- that is neces-
sary being to place the developed fixed and washed
slide or print in the solution and when th= desired
color has been reached, to wash in a few changes of
water. After use the solution is thrown away.

—_— . ————

DEATH OF A NOTED INVENTOR.

James G. Smith one of the pioneers of the telegraph
died on March 13. He is best known for his invention
in conjunction with Joseph B. Stearns of the duplex
system of telegraphy. He was one of the first tele-
graph operators to receive by sound. He was born in
New Hampshirein 1836: He served his apprenticeship
under Joseph B. Stearns, and while in the office at
Durham N. H., he took off by sound a three thousand
word foreign news despatch for one of the local news-
papers ; this feat brought him considerable fame. He
started working the first repeaters in Utica, Cleveland,
Louisville, and Pittsburg and during the Civil War was
in charge of all dispatches going between New York
and the South, and was virtually a government official.
During the draft riots when his own. telegraph lines
were torn down, Mr. Smith was sent out wjth. a2 force
of picked men to keep the lines clear so that commu-
nication with Boston would not be cut off. He was
connected with a large number of . various telegraph
companies and the duplex system which he invented
in_collaboration with Mr. Stearns was used on the line
between Boston and New York, the company being
known as the Franklin Company. Since 1885, Mr.
Smith turned his attention to telephones entirely and
the last days of his life were spent in working up pat-
ents and inventions in telephones.
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THE PRINCESS CHRISTIAN HOSPITAL TRAIN FOR
SOUTH AFRICA.
BY H. J. SHEPSTONE.

The military hospital train, which was recently
built by the Birmingham Carriage and Wagon Com-
pany, Limited, of Birmingham, England, was in
nmany ways a remarkable piece of engineering,
and interesting not only on account of the fact
that it is the first really efficient hospital train
ever built in England, bat because of its superior
finish and the quick time in which it was built.

Hitherto it has been the practice of the British
government to utilize ordinary carriages when the
necessity has arisen for conveying large bodies of
wounded men from place to place. This has been
done by clearing the carriages of all internal fit-
tings and fixing an iron frame across the compart-
ment on which stretchers could comfortably be
placed. Adwmirable as this scheme undoubtedly
is in cases of emergency, it is, nevertheless, a poor
makeshift compared with the admirably-equipped
hospital trains which are to be found in both the
German and Russian armies. And it is probably
owing to the fact that the South African lines are
of such narrow gage, viz., 3 feet 6 inches, that the
Red Cross Society decided to build a specially-
constructed hospital train for service in South
Africa. The society was prepared to purchase
and adapt coaches from makers who were con-
structing carriages for the South African railways, but
not being able to obtain them quickly enough, the
committee determined to have a train specially built
and equipped for hospital work.

The train itself consisrs of seven coaches or carriages
each 36 feet in length. They run on ordinary bogies
and are fitted throughout with the vacuum brake.
They compare very favorably with the ordinary Eng-
lish carriage in dimensions, being 8 feet wide and 8
feet high, inside meas-
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placed. These frames rest on iron brackets securely
fixed to the sides of- the compartments at the requisite
height. When it is desired to place a patient on a bed,
the frame with its mattress is taken down, carried to
the ambulance, and the invalid laid upon it.

The bed

THE DINING-ROOM.

is then lifted back into the carriage and raised to the
required level by an ingenious arrangement of pulleys
fixed to the roof. One man can easily raise the bed
with its precious burden by the aid of the pulleys,
leaving the other bearer free to guide it to its proper
position.

The first compartment of the last coach is an ex-
tremely up-to-date kitchen with a 4-foot 6-inch cook-
ing range. Adjoining this is the compartment for the

urement, though it may
be added that the latter
are designed for a gage
of 4 fect 814 inches,
compared with the 3-
foot 6-inch gage in
South Africa. - In the
matter of ventilation,
the hot climate of South
Africa has becn taken
into consideration, and
broad, wide steps have
been fitted to the train,
so that access to the
carriages is made easy
when no platform is
available. The doors of
the carriages, too, have
been built specially
wide.

The first two coaches
are each sub-divided
into three cowpart-
ments. The first com-
partment in the former
coach has been-ingeniously fitted with cupboards for
storing linen, bandages, and the necessary parapher-
nalia essential to a fully-equipped traveling hospital.
At the extreme end of the compartment is a large
chest for soiled linen, which is lined with zine and
well ventilated. The second compartment contains
beds for two wounded or invalided officers, and is
nicely furnished. These beds, however, are so de-
signed that they act the double purpose of seats by
day and beds by nigh*. The third
compartment is similarly fitted for

NURSES’

COMPARTMENT.

guard, and beyond that is the larder or pantry. Every
available corner from one end of the train to the other
has been called into requisition. Lockers, drawers,
shelves, and racks have been constructed in the most
wonderful fashion in every conceivable nook and cor-
ner. Even the roof, of some of the coaches have been
utilized and turned into natty little cupboards. Every
coach can boast of a lavatory and closet, as well as a
small stove for heating a kettle of water when re-

two lady nurses.

The second coach is probably the
most interesting, the three com-
partments into which it is divided
comprising a doctor’s room, dining-
room, and surgery. The last is
equipped with shelves and racks
for holding bottles and glasses, and
so arranged that there is no fear of
there being broken through the
movement of the train. Along one
side of this compartment runs a
wide bench for dispensing pur-
poses, while sufficient space is left
for an operating table.

The next four coaches are known
as the wards, and are all fitted
alike. Each coach contains twenty-
two beds, eighteen for invalids and
four for the orderlies. The arrange-
ment of these beds is both ingeni-
ous and unique. They are ranged
on either side of the coaches in
three tiers, leaving a passageway, 2
feet 6 inches in width, down the
center of the coach. The beds
themselves consist of a light iron
frame, on which a hair mattress is
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quired. The interior of the coaches is most beauti-
fully finished in white enamel, which gives it a cheerful
appearance and the impression of plenty of room.
The train is built on the corridor principle, and one
can walk right through its whole length, passing from
ward to ward, for a distance of over two hundred
feet.

The train is known as the Princess Christian
Hospital Train, and is so named for the following
reason: The train has been constructed to the
order of the British Central Red Cross Committee,
who purchased it from their funds. The largest
amount was contributed by the inhabitants of
Windsor, who expressed the desire that the train
should be named after Her Royal Highness, and
as the balance which was needed was supplied by
her, the request was naturally acceeded to. It
may interest many to know that the cost of this
unique hospital on wheels was only £7,000, or
about $35,000.

The whole seven coaches were ready for ship-
ment within ten weeks after the contract was
signed. The contractors in the present instance,
the Military Equipment Company, Limited, of
Pall Mall, London, are undoubtedly to be con-
gratulated on the able manner in which they
performed their work. Their agreement with the
Red Cross Society was to supply a train of seven
coaches in twelve weeks. The Birmingham Rail-
way Carriage and Wagon Company, Limited, who un-
dertook to build and fit up the train, entered heartily
into the affair, while of course the skill and knowledge
of the medical department was readily forthcoming
the moment it was needed to best settle any little de-
tail as to the interior fittings of the coaches, etc. We
may also add that before the train left for its mission
of mercy in South Africa it was inspected by Her
Royal Highness, Princess Christian, who expressed
herself highly plecased
with the able manner
in which the whole ar-
rangement had been
carried out. The coach-
es are built in sections,
and arc now on their
way to South Africa
packed in 157 -cases,
having a total weight of
167 tons. Each pack-
age is numbered and
marked to facilitate the
work of reconstruction,
and it is estimated that
the train will be ready
for use three days after
arrival.

The Adulteration of
Food Products.

For a considerable
time the Senate Com-
nittee on Manufactures
has had under way
an investigation into
the extent to which food preparations are made the
subject of adulteration, and their report has been
submitted to the Senate. The evidence seems to show
that our peppers, cinnamon, cloves and spices, gener-
ally, including ginger and mustard are adulterated,
the amount depending upon the man ordering the
article ; in some cases it reaches sixty per cent. Of
course, in the case of butter, cheese, and flour, thc
practice of fraud can be more easily detected than in
the falsification of spice. The
committee has taken the ground

BRITISH BED CROSS HOSPITAL TBAIN FOR USE IN SOUTH

that the sale of deleterious and un-
healthy food products should be
prohibited and where the adultera-
tion is harmless and the goods
cheapened, they should be marked
for what they are. One method of
dealing with the difficulty contem-
plates putting important food pro-
ducts under the internal revenue
law, as has been done with flour,
filled cheese and butter. It is said
that the poor flour bill has abso-
lutely prevented the sale of adul-
terated flour and has increased, ac-
cording to Bragdstreet’s, the sale of
American flour 25 per cent in other
countries. Another plan contemn-
plates the establishment of a board
which shall fix the standards for
food, drink and drugs. Of course,
the same rule should apply to for-
eigners who manufacture goods to
be sold in this country.

MARCONI thinks that the present
limit of 86 miles for- wireless tele-
graphy will shortly be raised to 150

AFRICA. miles,
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AN ELECTRIC ALARM TRY-COCK FOR STEAM
BOILERS.

A very ingenious arrangement for sounding an elec-
tric alarm when the water in the boiler has fallen be-
low a safe level, has been introduced by the Electric
Boiler Protection Company, of 9-13 Maiden Lane, Man-
hattan, New York city. The device is a safeguard
against explosions or injuries to any steam boiler
made.

Fig. 1 represents the apparatus in perspective.
2 is a partial section.

The lower try-cock is provided with an expansion
chamber, composed of a concave wall and a diaphragm
hermetically sealed together. The diaphragm is de-
signed to engage a spring-pressed plunger carry-
ing a contact point, which, when it touches the
opposite contact point of binding post, completes
the electric circuit.

When the water in the boiler is above the
level of the try-cock, the parts will be in the posi-
tion shown in Fig. 2. But when the water in the
boiler-sinks below the normal level, steam enters
the try-cock, heats the air in the expansion cham-
ber, forces the diaphragm against the plunger,
which in turn completes the circuit as it touches
the contact carried by the binding post. The
alarm sounded will immediately inform the at-
tendant engineer that the water in his boiler has
sunk dangerously low. The cooling of the air in
the expansion chamber returns the parts to their
normal positions.

As many alarms as may be desired can be dis-
posed about the building. A group or nest of
boilers protected in the manner described, may
be wired to an annunciator, thereby showing
which boiler needs attention. Switches can be
provided to cut off the alarm, until the cocks cool off,
thus saving battery current and the unnecessary noise
of incessantly ringing bells.

The device takes the place of the lower try-cock, and
can be attached to any boiler in a few moments.

Fig.
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THE CREEPING OF RAILS ON THE EADS BRIDGE,
S8T. LOUIS.

In response to our inquiry as to the exact amount of
rail creeping on the Eads Bridge and the means
adopted to accommodate it, we have received the fol-
lowing very interesting letter from Mr. N. W. Eayrs,
the superintendent of structure, who replies as
follows :

‘I have your letter of the 8th inst., making inquiry
about the amount of rail creeping on the Eads Bridge.
This movement of the rails occurs not only upon the
spans, but also upon the east approach trestle; the
movement on the latter is, however, considerably less
now than it was before the trestle was reconstructed.
The original structure was very light, and in conse-
quence there was an unusual amount of elasticity in
the floor. The creeping occurs always in the direction
of the traffic; that is to say, the west-bound track
runs west and the east-bound track east, and varies in
amount with the variation in tonnage passing over the
rails. The movement is dependent on the elasticity
of the track supports; with increased stiffness in the
floor system the amount of rail movement is decreased ;
in fact, several years ago a portion of the east approach
trestle, a wooden structure about 1,000 feet in length,
was filled and the track put on the ground. In this
portion the rail movement alinost entirely disappeared.
As corroborating my opinion that the rail movement
is caused by the elasticity of the road-bed, I may men-
tion a section of track on the Canadian Pacifie, which
was laid on a soft marsh. If my memory serves me
rightly as to the amount, this section of track moved
two feet under a single train.

In the month, April 15 to May 15, 1899, some meas-
urements of the movement were made at two points,
one on the center span of Eads Bridge, and one at the
west end of a 5° 43 curve on the east approach. The
moveinents were as follows :

Eastbound Track.

Westbound Track.

North Rail.  South Rail. North Rajl. South Bail.
Center span..,. 17 ft. 103 in. 19 ft.*414 in, 19 ft. 956 in. 12 ft. 734 in.
Jastapproach.. 25 ¢ 9 ¢« 47 s 7 o« 33 ¢ 14 ¢ 34t R4

The rails on the east approach have a muech larger
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run between creeping points than on the bridge, which
accounts for the increased rail movement.

Attempts were made at one time to check this move-
ment, but it was found inadvisable to continue the ex-
periment, as the strain on the fastenings was sufficient
to tear fish-plates in two, or to shear off a %-inch track
bolt. Accordingly the track was kept continuous by

inserting pieces of rail of various lengths at the end
where the movement commenced, and removing cor-
responding pieces at the other end. At either end of
the bridge there are cross-overs which of course must
be kept in line; at these points, therefore, the rail
movelnent required control ; there are also two points

e ‘1\.q.
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ELECTRIC ALARM TRY-COCK FOR STEAM BOILERS.

on the east approach on each track which require pro-
tection. Accordingly there are eight ‘‘creeping
plates” as we call them, in the track.

In order to,avoid the necessity of keeping a supply
of pieces of rail from 2 inches long to 30 feet long at
each place, and to dispense with the necessity of keep-
ing a trackinan to watch these places, we put in, about
fifteen years ago, a device which is shown on the ac-
companying drawing. This device consists of a pair
of switeh points, rigidly held to gage by forming part
of an iron frame which is bolted to the ties. The
main rails of the track which is ahead of the device—
that is, in the direction of the traffic—extend outside
of the switech points. A full rail is
coupled on to the main rail, which,
in the case of a trailing point, drags
the rail through the jaws, or, in
the case af facing points, shoves it
through the jaws. In the former
case, when the rail has nearly pass-
ed throngh, a new rail is coupled
on, ‘and in the latter case the rail
is uncoupled as soon as it has
passed through the creeper (or the
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report by Consul-General Frank H. Mason and we
take pleasure in publishing an abstract of his paper.

The process is the joint discovery of Mr. G. Behrend,
a Hamburg engineer, and Dr. Zimmermann, of Lad-
wigshafen.

It is plain that, with all progress which has hitherto
been made in steam engine practice through higher
pressures, superheated steam, economical cut-offs, or
successive cylinders, there is always an important and
inevitable loss of heat energy when the steam, having
done its work, is discharged into the open air or
changed back to water by contact with cold waterin a
condenser. When the exhaust is into the open air, the

steamn has a temperature of about 100° Celsius
(212° F.); when it passes into a condenser, the
steam has a temperature of 60° to 70° Celsius (140°
to 160° F.), according to the vacuum. The cor-
responding lateut heat of steam, given up upon
change of form from steam to hot water, has
hitherto run to waste in the condensing or cooling
water, or in the air. Messrs. Behrend and Zim-
mermann attacked the problem of utilizing this
wasted caloric by employing it to create a new
supply of steam by evaporating some liquid which
has a lower boiling point than water, and for this
purpose they chose, after many experiments, sul-
phurous acid (H: SO;), which is not only cheap
and easily obtained, but has the further advantage
of a viscous consistency and lubricates the inner
working surfaces of the machinery without cor-
roding them. Their demonstrations, although
not practically conclusive, were so promising that
Prof. Josse, as a technical authority on this sub-
ject, took up the problem, and, after several
months of highly satisfactory laboratory experi-
ment, caused to be constructed and connected
with an ordinary working steam engine of the com-
pound type an additional condenser and auxiliary
engine, the power of which could be exactly measured.
The whole working apparatus is shown .in the engrav-
ing herewith submitted, and the technical details will
be explained by the drawing, and may be thus de-
seribed. '

Referring to the diagram, in which dimensions are
given in millineters, the high and low pressure cylin-
ders of an ordinary compound steam engine are repre-
sented, with a stroke of 500 millimeters (1969 inches)
and a speed of 41°5 revolutions per minute. From the
low-pressure cylinder the exhaust steam passesinto the
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¢ Irishman ” as the trackmen call it,

since it takes the place of the Irish-
man formerly employed). The rail
which has been shoved through the
creeping plate and has been taken
off, is carried across to the oppo-
site track to be used to feed into
the creeping plate, and begins to
travel back again.

The force impelling the rail is so
strong that it will drive a straight
70-pound steel rail through a 5° 43’ curve, curving the
rail during the passage and straightening it again after
the rail comes through.

The movement on the spans can probably never be
entirely overcomne, as the deformation of the arched
ribs under the action of a moving load intensifies the
action of the elasticity of the track.”

_— . —rr-——
A NOVEL FORM OF STEAM ENGINES.

The recent centennial anniversary of the Royal
Technical High School at Charlottenburg was made
the occasion of several important announcements con-
cerning the work of that institution, which embodies
in a remarkable degree the advanced technical science
which has done so much to
push Germany forward into
the front rank of manufactur-
ing nations. Among these is
the paper of Prof. E. Josse,
head of the mechanical labo-
ratory, in which are de-
scribed with elaborate detail
the results of his experiments
with an original and highly
interesting process for in-

“THE IRISHMAN.”

Device used at each end of the Eads Bridge to switch the creeping rails out of the track,

and introduce the new rails,

creasing the efficiency of
steam engines by utilizing the
———=——'  heat of the exhaust steamn for

evaporating another liquid
having a lower boiling point
than water. This paper is
made the subject of a special

_ steam engine.
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NEW TYPE OF STEAM ENGINE, OF HIGH EFFICIENCY.

surface condenser, called in the diagram the *‘ vapor-
izer.” In this vaporizer,-or condenser, the cooling
medium used, instead of water, is liquid sulphurous
acid (HaSOs), which has a boiling point so low that it
is immediately decomposed by the heat of the exhaust
steam, whereby the sulphur dioxide gas (SO,) is liber-
ated, which passes over into the cylinder of the auxili-
ary engine where its work:is done as in an ordinary
The aucxiliary eylinder has a diameter
of 300 millimeters (11'81 inches) and a stroke of 500
millimeters, with a speed of 77 revolutions per minute.

After passing through this cylinder, the sulphurous
vapor enters the surface condenser, around the tubes
of which cold water flows as in an ordinary steam
plant. Here the sulphurous vapor is condensed to
liquid and is forced by the pump back into the vaporiz-
er, where it begins its cycle again, the same SO; being
used overand overagain indefinitely. There are, there-
fore, in fact two condensers, the first serving, as it were
a boiler or steam generator for the auxiliary engine ;
and this boiler, instead of being fired by coal, obtains
all its heat from the exhaust of an ordinary steam en-
gine, and instead of converting water into steamw,
evaporates a liquid which is much more volatile—i. e.,
has a far lower boiling point.

In the long series of recorded tests with the plant
shown in the engraving herewith transmitted, the fol-
lowing results were attained :

The steam engine is of the compound type, of good,
modern construction, and, being given a steady load,
developed 34 indicated horse power, with a consump-
tion of 8'6 kilogrammes (18'96 pounds) of steam per
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indicated horse.power hour. The auxiliary machine
working with the sulphurous vapor indicated 19
horse power—that is, an increase of 56 per cent and
yielding, instead of 1 horse power, 156 horse power for
the same steam consumption and reducing the steamn
asonsumption from 86 kilogrammes to 5'5 kilogramines
(from 1896 to 12°13 pounds) per indicated horse power.

The experiments showed on the average that for every
15 kilogrammes (33169 pounds) of steam passing through
the main engine, 1 horse power could be gained in the
auxiliary machine. Applied, therefore, to an ordinary
single eylinder steamn engine, exhausting into the air
at high temperature, the percentage of power saved by
this new device would be very much highér than the
economy reached in these experiments, which, as has
been shown, were made with a highly iinproved com-
pound engine. From the average of these experi-
ments, it may be broadily stated that given afairly eco-
nomical compound engine, using 7% kilogrammes (16°5
pounds) of steam per indicated horse power hour, half
an indicated horse power could be produced in the anx-
iliary machine for every indicated horse power devel-
oped in the main engine. Assuming an average vacu-
um of 60 centimeters (2362 inches), corresponding to a
temperature of 60° Celsius (140°F.), the saving of heat
must be accomplished by using a liquid which can be
vaporized to a high pressure at or below that tempera-
ture. :Assuming, further the upper and lower limits of
temperature within which the operation is confined to
be 60° and 20° Clesius (140 and 67° F.), the pressure of
the sulphurous vapor would range from 1005 down to
235 atmospheres above open air pressure. A working
pressure as high as ordinary steamn boiler pressure
is therefore readily obtained at
a comparatively moderate tempera-
ture. Moreover, the volume of sul-
phurous acid vapor necessary to
contain the number of heat units
corresponding to the work to be
performed is much smaller than
the volume of steam which would
be required for the same purpose.
As the saving to be effected by the
auxiliary engine depends directly
upon the difference between the
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FILTRATION PLANT FOR THE ALBANY WATER
SUPPLY.

The water supply of the city of Albany, which was
originally obtained by gravity from certain reservoirs
on small streams to the west and north of the city, was
augmented in 1873 by taking water from the Hudson
River through an intake in the river, opposite the
heart of the city. In recent years the amount of
water drawn from this source has greatly exceeded that
obtained from the reservoirs above mentioned. At
low water stages, owing to the tidal currents, consid-
erable sewage is carried up-stream to the intake, and
the sewage of the city was thus present in a very con-
siderable amount in its own water supply. Id addi-
tion to the local source of pollution the river received
the sewage of Troy, Schenectady, Utica, Rome and
many other towns further up the river. Under such

conditions it is not surprising that the "death ratein

Albany was excessive.

As aresult of the investigation by the Water Board
made in 1896 by its superintendent, Mr. George I.
Bailey, C.E., and by Mr. Allen Hazen, C.E., a report
was presented in February, 1897, which recommmended
that the present intake be abandoned, a new one estab-
lished at a point about two miles further up the river,
clear of the local source of pollution, and a filtration
plant established at that point. This important work
has been carried through and forms the subject of the
accompanying illustrations.

SOURCE OF SUuPPLY.—The Hudson Riverat the point
of the intake has a drainage area of 8,240 square miles,
the average annual flow of the streams amounts to at
least 1,000,000 gallons per square mile per day, or over
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struction cost of the vaporizer,
condenser, and auxiliary engine
itself, and its economy may be
realized from the fact that the ex-
haust steam from a 2,000 horse
power central-station engine should
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1l 1,000 horse power engine, which
‘can be connected as an extra cyl-
inder to the steam engine or run
independently, and thus increase
by 50 per cent the power developed
without adding a pound to the quantity of fuel con-
sumed. When, in view of the present coal famine
throughout Europe, it is remembered that the steam
engine energy of Gerwany alone, afloat and ashore, is
not less than 3,717,264 horse power, the commercial
importance of such an improvement will be readily
apparent.

The Telegraph at Victoria Nyanza.

The completion of the telegraph from the Indian
Ocean to Victoria Nyanza puts the world in communi-
cation with the sources of the Nile. The telegraph
line has been completed as far as Ripon Falls, which
is the point where the White Nile leaves the lake. The
people of Lower Egypt will not be able to tell what
the water conditions of the Lower Nile will be for
months in advance, so that they can regulate the
quantity to be taken from the Nile for irrigation pur-
poses. ~Information as to the state of the water in the
Upper Nile would at times be worth millions of dollars
to Lower Egypt. At present despatches from Victoria
Nyanza will have to be sent by steamer to be put on
the eable at Zanzibar. This will, of course, delay mes-
sages for several days, but five vears ago, says The New
York Sun, when the building of this line and the rail-
road alongside of it was commenced, the shortest time
in which the news from the lake could reach Europe
was about four months.

—_—— -

ELECTRICAL properties have been recently seriously
damaged by storms. In Cleveland. Ohio, the street
car lines were tied up for a day, and 8,000 telephones
were put out of service and 4,000 miles of wire was
down the day after the storm.

TH "
1.—General Plan. 2.—Section Through Filter.

ALBANY FILTRATION PLANT.

8,000,000,000 gallons per day, while the minimum flow
is only a small fraction of this amount. The minimum
flow of the Hudson at Albany is about 1,060,000,000
gallons per twenty-four hours. This is about a
hundred times the average amount of water taken
from the river for waterwork purposes. The Hudson
River opposite the filtration works flows in two chan-
nels which are formed by a long, narrow island. The
main channel of the river, which formerly flowed
between theisland and the city has now been diverted
to the other channel as the result of the construction
of a dike by the United States government to immprove
navigation. The investigation of the water showed
that that in the back channel was considerably better
than the water in the main channel, and the intake
was accordingly located in the former. The intake
consists of a simple concrete structure in the form of a
box with an open top covered with rails placed 6 inches
apart, and from the box a 36-inch pipe leads to a well
in the pumping station. Before going to the pumps the
water passes through a screen with bars 2 inches apart.
The centrifugal pumps at the pumping station have a
guaranteed capacity of 16.000,000 gallons per twenty-
four hours against a lift of 18 feet or of 12,000.000 gal-
lons per twenty-four hours against a lift of 24 feet.
The pumping station building, to a point above the
highest flood level, is of massive concrete construction
without any openings. Upon leaving the pumping
station the water passes through a 36-inch Venturi
meter, which records the quantity of water pumped,
and is also arranged to show on gages in the pumping
station the rate of the pumping.

AERATION.—After leaving the meter the water
passes to the sedimentation basin through eleven out-
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3.—Detail of Sand Washing Machine.
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lets, which consist of 12-inch pipes stood on end, the
tops of which are 4 feet above the nominal flow line of
the sedimentation basin. Each of these outlet pipes is
pierced with 296 3£-inch holes, extending from 6 inches
to 3 feet 6 inches below the top of the pipe. The area of
these holes is so computed that when 11,000,000 gallons
of water per day are pumped, all the water will pass
through the holes, the water in the pipes rising until it
is just flush with the tops. The water is thus thrown
out in 3,256 small streams and becomes thoroughly
aerated. When more than the above amount is
pumped, the excess flows over the tops of the outlet
pipes in thin sheets, which are broken up by the jets, .
Although no observations have been taken on the
Hudson River, experience with the Merrimac at
Lawrence, where the conditions are in many respects
similar, shows that since the water is at all times more
or less aerated, and during the greater part of the year
is nearly saturated with oxygen, aeration is not neces-
sary. During low water, in the sumimer season, how-
ever, there is much less oxygen in the water, and at
these times aeration is a distinct advantage. Another
advantage of aeration is that it tends to remove the
slight odor whiech is liable to exist in river water.

SEDIMENTATION BASIN.—Fromn the outlets the
water falls into a large basin measuring 38214600
feet, which is located with its longer side approxi-
mately parallel to the banks of the river. The basin
has an area of 5 acres, and is 9 feet in depth. To the
overflow line it has a capacity of 14,600,000 gallons, and
to the flow line of the filters 8,900,000, the reserve ca-
pacity being, therefore, 5,700,000 gallons. The basin,
which is close to the river bank, is built largely above
the natural surface of the soil. The
embankments are made of the clay
obtained in excavating the filters,
mixed with gravel from the river,
these materials being put down in
alternating layers and well rolled.
The outside of the embankment is
covered with soil, the inside and
bottom with 16 inches of puddle,
which is protected from frost on
the sides by a covering of gravel,
above which is a rough bluestone
pavement.

The water enters the sedimenta-
tion basin from eleven inlets along
one side, and is drawn out from
eleven inlets directly opposite. The
floor of the basin is built with even
slopes from the toe of each embank-
ment to a sump, from which a 24-
inch pipe leads to a large manhole
in which there is a gate through
which the water can be drawn, in
emptying the basin.

THE FILTERS.—The filters, which
are built of masonry, are covered
to protect them from the severity of
the winter weather. The piers,
cross-walls and linings of the outer
walls, entrances, ete., are of vitri-
fied brick, while all other mmasonry
is concrete. The average depth of
the excavation for the filters was
4 feet. The floors consist of invert-
ed, groined, concrete arches, ar-
ranged to distribute the weight of
the walls and vaulting over the whole area of the bot-
tom. The bottoms were put in alternate squares, run-
ning diagonally with the pier lines, as shown in the
accompanying illustration. The vaulting was designed
with a clear span of 12 feet, a rise of 214 feet and thick-
ness of 6 inches at the ecrown. Above the vaulting
there are 2 feet of earth and soil, grassed on the top.
The tops of the manholes are carried 6 inches above
the soil to prevent the entrance of rain water. The
manholes of the filters are provided with double cov-
ers of steel plates to exclude the cold.

THE UNDERDRAINS.—At the bottom of the floor of
the filters between each line of piers, is a line of trans-
verse 6-inch vitrified pipe collectors, laid with open
joints, which conneet with a main underdrain, laid be-
neath the floor of the filter and extending throughout
its whole length, as shown in the accompanying plan.
Tho main drains were put in before the construction
of the filters was commenced. They are entirely sur-
rounded with conecrete. The main effiuent collectors
are 30-inch vitrified pipes reduced to 20-inches at the
outlets.

FILTER GRAVEL. —The gravel surrounding the un-
der drains is of three grades. A coarse grade of gravel
of from 1 to 2 inches diameter is laid immediately over
the 6-inch drains; the second grade which is laid im-
mediately above it is from about § of an inch to 1 inch
in diameter, while the finest gravel forms a third layer
whose grains are from { to £ of an inch in diameter.

The coarse gravel entirely surrounds the 6-inch pipe
drains and is carried slightly above their tops. The
second grade fills up all the spaces on the floor to with-
in 214 inches of the finished surface of gravel; the
finest grade being applied in a layer which is about
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214 inches deep. Above the gravel is placed a layer of
sand 4 feet deep. The specifications for this sand re-
quire that it shall be clean, river, beach or bank sand
with either sharp or rounded grains, that it shall be
free from clay, dust or organic impurities. The sand
has effective sizes averaging 0'31 millimeter.

Most of the suspended matters in the filtered waters
are held by the top layer of sand which is removed
fromn time to time. The dirty sand is washed and
eventually replaced in the filters. Two ejector sand-
washing machines, of the type shown in the drawings,
are provided at convenient places between the filters.
In them the dirty sand is mixed with water and is
thrown up by an ejector, after which it runs through a
chute into a receptacle from which it is again lifted
by another ejector. It passes altogether through five
ejectors, a part of the dirty water being wasted each
time. The sand is finally collected from the last
ejector where it is allowed to deposit from the water.

The cost of this filtration plant was for the sedimen-
tation basin $60,000, for the pure water reservoir in
which the filtered water is collected before going to
the city, $9,000, and for the filters $255,000. The com-
plete filters, including the piping, cost $45,000 per acre
of net filtering area, exclusive of the land and engi-
neering.

RESULTS OF OPERATION.—The filters were designed
to remove from the water the bacteria which causes
disease. They have already reached a bacterial effi-
ciency of over 99 per cent. The disease directly trace-
able to the sewer-polluted waters of the Hudson was
typlioid fever, the death rate from which in the city
of Albany, had been large, the average mumber of
deaths from this cause for nine years, ending 1898,
being 85 per annum. During the first four months in
which the filters were in operation seven deaths from
this cause have been reported. For the corresponding
time for the nine years ending 1898, the average num-
ber of deaths was 24, so that the filtration of the
water has reduced the deaths from this cause in
the ratio of 24 to 7. The St. Lawrence filtration plant
has reduced the typhoid fever death rate from 1131
to 2:54. The filtration plant of the city of Hamburg,
(Germany, was put in operation in 1895 and for the five
vears previous to that date the average typhoid fever
death rate was 4'72, and subsequently to that date it
has fallen to 0°72. The filtration plant ofthecity of
Mount Vernon, N. Y., was opened in 1894, since which
date the number of deaths from typhoid decreased
over 76 per cent. The cost of operation of the whole
plant, as shown by figures furnished by Mr. George J.
Bailey. the superintendent of the works, was $6,165 for
the period September 5 to December 25, of last year.
This included the payroll, tools, repairs, supplies, ete.
In this period 1,470,000,000 gallons were filtered, the
average cost per million gallons being therefore $4.19.
The average cost per million gallons of the operation
of the pumping stations was $2.52, leaving $1.67 to rep-
resent the cost Jof. operating the filters, including the
laboratory work.

We are indebted for our illustrations and particulars
to the courtesy of Mr. Allen Hazen, Assoc. M. of Am.
Soc. C. E., who was responsible for the design and con-
struction of the plant.

_— e re—
Death of Piazzi Smyth.

Charles Piazzi Smyth, Ex-Astronomer Royal of Scot
land died on February 21. He was born at Naples,
and was called *‘ Piazzi” after the discoverer of Ceres
who was the official astronomer of the two Sicilies. He
was interested in science at a very early age, and in
1845 was appointed Astronomer Royal of Scotland. He
tried for many years to get a new observatory and at
last he resigned after protesting vigorously against
the ways of officialdom. He then retired to Clova
in Yorkshire where he devoted himself to the photo-
graphic study of the solar spectrum and of cloud fors.
He is best known, however, by his eccantric views re-
lative to the Great Pyramid. A controversy relating
to this ‘“paradox of a very high order” as De Mor-
gan called it, led to his resignation, in 1874, of his Fellow-
ship of the Royal Society. Among his views were that
the Great Pyramid was erected under the eye of Mel-
chisedeec, according to a divinely inspired plan. Its
interpretation, moreover, heralded the beginning of
the millenium in 1882, The Israelitish origin of the
Anglo-Saxon race and the reprobation of the decimal
system of weight and measures were among his ideas.

A Music Libravy in Geneva.

A unique enterprise of certain music. dealers in
Geneva may be of interest to our readers. Dealers
keep very large stocks of all kinds of classical and
popular musie, to all of which access may be had for
a subscription fee of 50 cents a month, depending upon
the number of pieces taken. Thus, three pieces may
be taken for 50 cents a month or $2.40 a year, and
twelve pieces of music at a time for $1.10 a month or
$5 per vear. This is a great boon to students who
cannot afford to buy at will, and the dealers are being

well repaid for their enterprise.
— e
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The Ministry rof Public Instruction in France en-
courages art by an annual expenditure of $83,600,000.
This includes the support of the Ecole des Beaux-Arts
and ten other state schools of fine arts.

The Italian government has brought forward a bill
authorizing the purchase of all the pictures in the
Borghese ‘collection. The government valuation of
$700,000 is a very low one and is not at all commensu-
rate with the treasures it contains.

The excavations which M. Gauckler is conducting
at Carthage, for the French government continues to
produce remarkabie finds. If the excavations keep on
being as productive as they have been in the past, we
may expect to see illustrations of ‘‘ Salammmbo” which
will be archaologically correct.

An epidemic of typhoid fever has recently been
traced to the use of celery grown on some sewage fer-
tilized ground. As it occurred in an institution it was
very easy to trace the cause. Owing to the peculiar
nature of the stems it is very easy for them to become
saturated with fertilizing material.

Women physicians have established themselves all
over Russia and they have achieved a respected posi-
tion. Some of them are employed by the government,
and since last year are entitled to a pension. Many of
them occupy positions as country physicians, school
physicians, physicians for the poor and as surgeons for
the municipal ambulance system, ete.

‘Wherever land is valuable for agricultural purposes
the fact that wire fences take up little space is becom-
ing more and wore recognized. Stone fences are often
3 to 6 feet wide, and therefore, waste many acres of
valuable soil on every farm. The zigzag fence waste
a considerable amount of land. The hedge is also
wasteful and they may profitably all be torn down
and replaced by wire fences, for the erops which could
be obtained from the area thus reclaimed would soon
pay for the fence.

One of the Eastern novelties is a playhouse for chil-
dren. It is 9 feet 6 inches in length, 6 feet 4 inches in
width and 8 feet 9 inches in height. They are made
of white pine and are painted with one coat of paint
outside. They are provided with a door and windows
which can be changed at will. The house can be built
in an hour and taken down in twenty minutes, no
nailing or carpentry being required. They are wind
and waterproof and would undoubtedly furnish an ex-

cellent out-of-door study for an adult. ,

Sanitarians have virtually decided that street noises
have an effect upon the health, and certainly the cry-
ing of “ extra newspapers has a bad effect upon many
nervous people. We are pleased to note that an Eng-
lishman prosecuted a newspaper yeller for obtaining
money under false pretences, as the words in which
the blatant vender described his wares was not in ac-
cord with the news in the paper. In most cities it is
against the law to call newspapers on Sundays and
anything which will tend to make life peaceful will be
warinly welcomed.

From a series of experiments carried on by Herr
Miiller-Thurgau on the effect on the growth of plants
of an extra supply of nitrogen to the roots, he derives
the following general conclusions: The roots are en-
abled to form an abnormally large amount of al-
buminoids when the nitrogen is presented to them in
the form of a nitrate, but only if they can obtain a
sufficient supply of sugar. This is manifested in the
greater length and thickness of the roets, in their
greater branching, and in the increased amount of
protoplasm in their cells.—Bot. Centralblatt.

The hygienic exhibit for the Paris Exposition has
been shipped, nearly every State  contributing its
quota. As we have no national department of public
health the work was entrusted to Dr. Samuel W.
Abbott, secretary of the ‘Massachusetts State Board of
Health, as special agent.- The space was so very limited
that with few exceptions books only could be shown,
The exhibit includes maps, charts of vital statistics,
albums containing photographs of municipal health
work; plans of hospitals, circulars of State and local
boards of health, etc. - Samples of the produet of pri-
vate and public producers of antitoxins and vaceine
Iymph will be shown.

In France meat unfit for food and bodies of animals
that died of disease are exclusively used:-for the manu-
facture of super-phosphates. says The Sanitarium.
The meat is placed in a vat containing sulphuric acid
which separates the resulting nitrogenous product from
the fat. The dead animalsare thrown whole into the
covered lead-lined vats full of sulphuric acid. If they
have died of anthrax or glanders they are cut up before
being thrown in. In forty-eight hours the fat alone
remains, and the animalized sulphuric acid, which is
now so rich in nitrogenous substance is drawn off and
sent through an undergound conduit to the super-
phosphate factorv. Instead of the unsanitary method
of burying such putrid substances direetly in the ground
they are effectually disposed of by the complete de-
struction of the injurious germs, and the produect is
available for the manufacture of valuable fertilizer.

Al
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Electrical Notes.

Electric traction will be used on the Berlin Elevated
railroads.

An electric trolley will be laid betweem Milan and
Varese, Italy. ’

The Metropolitan and District Railway Companies,
of London, are about to work experimentally a line be-
tween Earl’s Court and High Street by electricity. A
third-rail is to be used, current being supplied at 500
volts.

A resident of Philadelphia has recently obtained a
verdict of $15,000, through the instrumentality of the
X-rays. The plaintiff was injured on a street railway
car. Dr. M. K. Kassabian was the X-ray expert in
the case.

The work of the signal corps of the army in the
Philippine Islands has been excellent. The corps has
handled an average of 2,500 dispatches each day since
the American army landed at Manila, and the maxi-
mum was 4,000 on November 6.

Electric flatirons are used exclusively in many large
laundries; their advantages are apparent. The heat
can always be controlled so as to keep the iron at the
right temperature thus obviating the danger of spoil-
ing a finished dress by smut from an iron heated by
gas.

The British War Office has been testing for the last
two years a new electrical range finder. It was in-
vented by an Australian. 1t will give the range and
bearing of a fixed or moving object and will give infor-
mation to any number of fortress guns attached by wire
to the instrument.

The plans for the new Philadelphia Mint call for a
large equipment of electrical machinery including
fourteen 45-horse power motors for the coining depart-
ment, sixteen 5-horse power cutting motors, six 25-
horse power finishing motors; and one 5-horse power
hydraulic motor. An electro-refining equipment is
desired for the melting and refining departments.

The street car system at Frankfort is now electrical
for the most part, and operations are being made for
chauging most of the other lines. Great precautions
are taken to prevent accidents and should an overhead
wire break an ingenious device renders it harmless.
When necessary repairs have to be made, or when the
Fire Department is at work, it is arranged so that the
opeération of the line can be interrupted for a certain
distance.

1t has been found that alternating currents of high
frequency and low potential may be used to sterilize
liquids. The objection to electricity for this purpose
has always been that a current powerful enough to do
any good would decompose the liquid,thusrendered use-
less. An apparatus has been devised for the treatment
of wine which consists of a small tube through which
the wine passes. Inside the tube there is a series of
metal disks which are insulated and connected with
the current. The speed with which the liquid passes
through the tube can be regulated easily, and the cur-
rent kills the mierobes and tends to preserve the wine.

At a recent meeting of the American Society of
Mechanical Engineers, the qusstion of how small a tool
it pays to operate with an individual eiectric motor,
was discussed. Prof. Jackson stated that all large tools
or machines, requiring from 5 to 74 horse power and
over, should be provided with individual motors, while
smaller tools or machines requiring less power should
be grouped and driven fromm a motor-driven shaft.
These groups should ordinarily be arranged so that a
motor from not less than 3 to 5 horse power is required
and not more than from 10 to 15 horse power. Each
industry includes conditions of its own which should
also be taken count of. At the Baldwin Locomotive
‘Worksmotors under 5 horse power are not used for any
purpose. '

Wiedemann has shown that the the temnperature of a
gas showing the ordinary vacuum phenomena is in
general below 100°. He concluded that the luminosity
is not a phenomenon of incandescence, but of phos-
phorescence. This conclusion has since been corrobo-
rated, but the experiments are complicated by the fact
that the introduction of a Lot body in itself reduces the
discharge potential and increases the current through
the tube. . J. Stark introduces white-hot carbon fila-
ments into the tube at various points, and keeps the
current constant. If the filamment is in the region of
positive light, it reduces or extinguishes theflight. If it
is stratified, the filament cuts pieces out of the brizht
strata. A short positive column istotally extinguished
by the filament. The negative light is enfeebled. hut
the luminescence of the walls is unaffected, thus show-
ing that the cathode rays are not influenced by the
presence of the hot body. The heating simply deprives
the gas of its power of phosphorescence under electric
charge. We know that a rarefied gas is ionized by
heating, and must therefore conclude that an ionized
gas doesnot phosphoresce under the influence of the
electric discharge. This, again, indicates that the
phosphorescence is a molecular rather than an atomie
phenomenon.—J. Stark, Ann, der Physik,
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THE NEW FRENCH BATTLESHIP “SUFFREN?”
AND HER PREDECESSOR.

‘“The Builiff de Suffren was one of the most dan-
gerous enemnies that the English fleets have ever met,
and, without exception, the most illustrious officer
that has ever held command in the French navy.” So
writes Prof. Laughton in his interesting ‘' Studies in
Naval History,” and it is an eulogy which the famous
French admiral who gave our naval commanders so
wuch trouble in East Indian waters well merits. This
being the case, it is but natural that our cross-channel
neighbors should keep his name
alive in that of one of their
battleships. A fine new armor-
clad bearing this distinguished
name was launched at Brest on
July 25 last, and is a successor
to an older ironclad of the same
name now no longer effective.
The latter was one of those
wooden-hulled armor-plated
ships that for some years handi-
capped the advance of the
French navy, and dates from
1870, the year of the great ‘‘de-
bacle.” She was of 7,600 tons
displacement, plated with 6 to 8
inches of iron and had a speed
of about 14 knots. Her new
namesake is a far more formid-
able vessel.

To begin with she is nearly
twice as big, as she will, when
complete, displace 12,728 tons of
water, and the French are con-
gratulating themselves on the
record she has made in rapidity
of construction, as at the time of
her launch she had only been
200 days in hand from the date
of laying her first keel-plate.
She was built from the designs
of M. Thibaudier, and as she
took the water received a blessing from Monsgr. Oury,
the Archbishop of Algiers, in honor of whom, at the
banquet which followed, Admiral Barrera proposed
the following toast: ‘‘ Let us drink to the French
episcopate, to the army and to the navy, the three
forces on whose absolute devotion France can reckon.”

As will be seen from the sketch the * Suffren” will,
when complete, be an imposing fighting unit, and her
armor and armament will render her an ugly antag-
onist. Her main battery-consists of four 12-inch guns
placed in pairs in heavily armored turrets, placed fore
and aft on the center line of the ship, while her
secondary armament comprises ten 6°4-inch quick-
firing cannon. Four of these are in a central casemate,
with recessed ports, so that they can be fired either on
the broadside or ahead and astern. The remaining six
areplaced each
in a single ar- T

Displacement, 12,728 tons.
belt, 3 inches; deck, 2 inches; main turrets, 11 inches; secondary turrets, 514 inches; cent-s( batery, 5% inches.
Four 12-inch B. L. R., ten 6'4-inch R. F., eight 3'9-inch R. F., twenty 1'8-inch R. F. 'I' ‘r;edn» 'T'ubes, four (two submerged).
Complement, 650. Date, 1900.
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covered with 514-inch armor. The smaller turrets have
an equally thick proteetion while the larger ones are
plated with armor 11 inches in thickness, while the
barbette is just about an inch thinner. The * Suffren”
will have three propellers, Niclausse boilers, and is
estimated to steam 18 knots at full speed. C. FIELD.

THE NEW BRAZILIAN ARMORCLAD ¢ MARS!AL
DEODORO.”

Within the last few weeks the Brazilian navy has

received a new recruit in the little ironclad ** Marshal

FIRST-CLASS FRENCH BATTLESHIP ‘ SYTFFREN.”

Speed, 18 knots. Maximum Coal Supply, 1.1.9 tons.

Deodoro,” which has been built at the celebrat .d * La
Seyne ” yard at Toulon. Some little interest itaches
to this vessel, as it is thought that she, when anchored
at Las Palmas on the way out, was suspected by
the British cruisers of being a privateer fitted out in
the interest of the Boer government to attack their
transports on their way to South Africa. Whether
she was not at that tiime properly in comnmission or
had not been handed over formally to the Brazilian
government, and so did not fly the ordinary colors of
a warship belonging to Brazil has not been stated, but
the precaution of steaming for one or two nights when
in that latitude with all lights masked, was carried
out by one or two of the troopers at the suggestion of
the officers commanding the British cruiser which at
that time lay off Las Palmas. The newness of the

Armor : Belt, 11 inches; upper
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formidable little vessel, and the only wonder is how,
on a displacement of only 38,200 tons, so much armor
and armament can be carried. She is provided with a
complete belt at the water line of more than 11 inches
in thickness, an armored deck about 2 inches thick,
8-inch plating on her two turrets, while her casemates
have about 8 inches of protective armor. There is also
an armored conning-tower nearly 4 inches in thickness
for the use of the captain when in action. Her arma-
ment consists of two long 9'4-inch cannon, one in
either turret; four 4-7-inch quick-firers in the case-
matesat the corners of the super-
atructure; and a couple of 5°9-
inch mortars or howitzers. The
latter are not usually to be found
on board a war vessel of the
present day, though in the early
part of the century mortars were
sometimes carried by French
line of battleships. In addition
to the weapons already enurmer-
ated, the ‘‘Marshal Deodoro”
carries about a dozen small rapid-
fire guns and a couple of torpedo
tubes. These are placed below
the water line, the onlysafe place
for them, if we are to be taught
by the occurrences of the battles
of the Yalu and of Santiago..

All men-of-war designs are in
the nature of a compromise be-
tween armor, armament, speed,
and coal capacity, and the ‘‘ Mar-
shal Deodoro” having so much
displacement devoted to the two
former, naturally suffers in the
latter. Her speed is not more than
16 knots, a very slow rate of pro-
gression for a modern battleship.
Her bunker space, too, in all
probability, is limited. She is
provided with two screws, and is
equipped with two light masts,
each of which carries a single open military top.
Though, of course, unable to contend with a battleship
of the ordinary size, yet the ‘* Marshal Deodoro ” would
prove a formidable opponent to any armorclad of an
approximating displacement and also to a ecruiser
mueh more numerously gunned. C. F1EULD.

Armament:

The Jesup North Pacific Expedition,

Dr. Berthold Lanfer, of the American Museum of
Natural History, has just returned from two years of ex-
ploration in Northern Asia, as the representative of the
Jesup North Pacific Expedition. He has lived during
this time in Manchuria in the Island of Saghlin. He
brings back with him a choice collection of clothing,
utensils, works of art, ete., which gave an idea of the
manners, customs and culture of these strange peoples.

The general

mored turret,
three on either
beam. The
central one in
each case is
much further
out from the
central line of
the ship than
the others, so
that four of
these guns
can be fired
ahead and the
same number
astern. Be-
sides these the
**Suffren” car-
ries, or rather
will carry when
completely
equipped,
eight 3'9-inch
rapid - firers, a
score of lighter
weapons, and
four torpedo
tubes. Of these
two are placed
in a submerged
position below
the water line.
Inorder to pro-
tect her vitals
from an ene-
my'’s fire she is fitted with a complete belt of Harvey-
ized steel armor 11 inches in thickness and a steel deck
nearly 2 inches thick, which curves upward from the
lower edges of the belt. Above the belt proper the
**Suffren ” is protected by another band of 3-inch
armor which extends from the bow to the aftermost
turret, and above this again is the central battery

Complement, 200. Date, 1899,

BRAZILIAN BATTLESHIP “ MARSHAL DEODORO.”

Displacement, 3,200 tons. Speed, 16 knots. Normal Coal Supply, 236 tons. Armor: Belt, 11 inches; deck, 2 inches; turrets, 8 inches; casemates, 3 inches.
Armament: ‘T'wo long 94-inch B. L. R.; four 47-inch R. F.; two 5'9-inch howitzers; four 6-pounders; two 1-pounders. Torpedo Tubes, two (submerged).

¢ Marshal Deodoro” may have had something to do
with the matter. She had only then quitted Toulon
for the first time and so was probably not recognized.

The ** Marshal Deodoro ” is one of the small class of
battleships which now-a-days are built only for second-
rate naval powers, a large displacement being the rule
in all important navies. Still for her size she is a

plan of the
Jesup expedi-
tion is to in-
vestigate first
all theisolated
tribes of East-
ern Asia ex-
cept those be-
longing to the
Ural-Altaic
stock. Russian
influences are
rapidly doing
away with
primitive lan-
guages and
culture and
with them all
traces of man’s
early history
in Asia which
would be a
severe loss to
science. The
tribes in ques-
tion include
the Tschukt-
schis on the
extreme tip of
Asia which are
divided into
two tribes, and
reindeer peo-
ple and fisher
folk. Down to
the left of these
but northeast of Kamtschatka are the Koryaks, while
on the northern coast of Asiaalong the Siberian (Arctic)
Sea are the tribe of Yukaghees.

THE government of the Congo Free State has decided
to adopt wireless telegraphy for the transmission of
official dispatches in the Upper Congo region,
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Comparative Noise On Different Pavements.

It is a favorite statement of those who are opposed
to the use of asphalt for pavements, that the noise of
the horses’ hoofs upon them is intolerable. This state-
ment having been made quite frequently of late,
a gentleman in Philadelphia recently undertook
to ascertain the facts in the case.

The method employed was to ob-

Scientific Qmerican,

THE OLD AND NEW PUMPING ENGINES OF DRY
DOCK No. 1, BROOKLYN NAVY YARD.

The reconstruction of the pumping plant of Dry
Dock No. 1, which will shortly take place at the
Brooklyn Navy Yard, will afford a striking evidence of
the advance which has been made during the past half

serve the noise fromm the hoofs as a
horse passed from the asphalt to the
granite, or the reverse. This was
easily done at points where the asphalt
ended and the granite began, especially
if a car track passed along the street.
It was also, at such points, easy to note
the sound made by saddle horses as
they went fromm one pavement to the
other. In the case of horses attached
to wagons, those only could be ob-
served when the wheels were in the
car tracks, and the noise from them
was thus practically obliterated.

Observations carried on at intervals
covering some three or four weeks de-
veloped the fact that the noise made
by the hoofs of horses is practically
the same on granite and asphalt. It
is, if anything, a little sharper on the
granite, the asphalt seeming to have a-
slightly subduing effect on the impact
of the shoe.

It is found that on both granite and
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century in the construction and economy of operation
of pumping machinery.

Our larger engraving is a side elevation of the orig-
inal condensing, double-acting, beam engine and
pumps, which were erected in 1851; while the smaller
engraving, which is drawn to the same scale, repre-
sents the new electric pumping plant
which it is proposed to erect in its
place. The drawings being made to
the same scale, the contrast between
the elaborate and cuwbersome design
of the old, walking-beam engine, aud
the compact arrangement of the electri-
cally-driven centrifugal pumps, is evi-
dent at a glance, particularly when it
is stated that the pumping capacity
of the smaller is nearly three times as
great as that of the larger plant.

At the same time we must be care-
ful, in our modern self-sufficieney, lest
we claim more credit than is warranted
by the enormous advantage aceruing
from over half a century’s experience
in the construction and handling of
pumping machinery; and it is ques-
tionable in view of our end-of-the-cen-
tury advantages, whether the magnifi-
cent old engine which may still be
seen in its spacious engine house at
the Navy Yard, is not even more credit-
able to its designers than its up-to-date
successor. In the description of the

cobble stone pavements the noise of
the wagon entirely drowns the noise of
the horses’ feet, a quick ear being re-
quired to detect the sound of the
shoes. The sound of the wagon is, as
nearly as one can guess, ninety per
cent of all the noise coming from
rough pavements. The state of the
case then is about this: When we
have taken away ninety per cent of |
the noise, what remains causes greater
complaint than the whole. For the
noise of the wheels and rattle of the
wagon is actually extinguished on
the asphalt, leaving only that of the
hoofs.

It would appear self-evident to per-
sons who were disinterested that this
was the case. Yet arguments against
asphalt are so difficult to obtain, that
anything is seized upon for the pur-
pose and urged to the utmost. One
opponent of asphalt gravely wrote a
few weeks since that cyclists were suf-
fering from a dryness of the throat,
caused entirely by riding over asphalt.

I'he arguments against asphalt on
account of the noise which horses
make upon it and the smoothness of it
in wet weather, are arguments against
the horse rather than against the pave-
ment. It is quite within the mechani-
cal possibilities of the age for us togive
up using horses in our large cities and
substitute traction engines and horse-
less vehicles for them. The smooth
asphalt gives the rechanical carriage
every advantage, and if our horsemnen
carry these arguments too far, they
may find that they have proved too
much, and people will say: If our
pavements are not good enough for
your horse, your horse must go.
Strange things have happened within
the last decade, and may be expected
again.

An International Exhibition at
Canea.

An International Exhibition under
the auspices of Prince George, of
Greece, will be held at Canea, on the
Island of Crete, during the present
year. The inhabitants of the island
are exerting themselves to make the
Exposition a complete success. Foreign
consuls have recommended to their
governments that everything be done
to further this exhibition. Crete now
affords an excellent market for many
lines of goods. There will be an ex-
cellent passenger service to and from
the island. The Exposition will be
opened on April 11, and will be closed
on May 7.
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plant written by Mr. Charles B. Stuart,
Engineer-in-Chief of the United States
Navy, it is stated that at the time the
plans were matured and adopted it
was deemed important by the en
gineer in charge, Mr. McAlpine “that
the machinery for exhausting the water
from the dock should be of the most
perfect kind and of great power and
capacity also.” This gentleman put
in plans and specifications which after
discussion by a special board, were
adopted with somme modifications.

The engine stands in a lofty room
which is about 54 feet square. The
frame consists of an entablature of
cast iron, supported on double lines of
Gothic columns and arches, which ex-
tend from end to end of the engine
room. To modern eyes, the effect of
the Gothic columns and arches, is ex-
ceedingly ecclesiastical and strongly
suggestive of the nave of a cathedral.
Howbeit these Gothic ormentations,
incongruous as they look to-day, were
fashionable half a century ago, and
they were characteristic of the stately
steamboat engines, after the pattern of
which we are told the engine is largely
modeled. Our illustration is repro-
duced from a beautiful steel engraving
in a volume by Chief Engineer Stuart,
onthe ‘‘ Naval Dry Docks of the United
States.” The author draws attention
to the fact that it ‘‘ shows very beauti-
fully the style of ornamentation that
has been given to the whole work,
care having been taken to have all
the parts in keeping with each other.”

‘Coming now to details, the cylinder
is 50 inches in diameter by 12 feet
stroke ; the walking beam is of cast
iron and measures 31 feet between the
end centers and weighs over 15 tons.
The piston rod is attached to the beam
by the old parallel motion, first de-
signed by the celebrated Watts. The
main pump and the air pump rods are
connected to the walking beam by
double rods and links, while the air
pump cross-head works in slides at-
tached to the coluwns of the engine
frame. The engine has a trussed con-
necting rod the tension rods of which
are adjustable by screws and nuts.
The cast iron balance wheel is 24 feet
in diameter and the crank and shaft
are of wrought iron. The engine is
provided with an independent adjust-
able extension gear, which is so ar-
ranged that as the load upon the en-
gine is increased by the lowering of
the water in the dock. an increased
amount of steam is admitted to the
cylinder. This is effected by means of
a cam wheel on the main shaft, against

LES O CIT TO ) U T EI CTL Old Pumping Plant of Dry Dock No. 1, Brooklyn Navy Yard, Installed 1861— which a cam roller, connected with

vanilla factories are affected with head-
ache, lassitude, muscular pains, skin
diseases, ete. Some of the workershad

Capacity, 22,000 Gallons per Minute.
* The two Drawings are reproduced on the same scale.

the expansion valve stems is made to
revolve, and along which it can be
made to travel at any speed desired.

to give up their employment. HALF A CENTURY'S DEVELOPMENT IN PUMPING MACHINERY. A curious feature of the construction
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of the engine was the use of eight 14-inch iron rods
extending from the engine framme to the rear of the
large granite chimney ‘‘to secure as far as possible the
frame from longitudinal motion or vibration, to steady
the engine, and relieve the walls of the building.”

The latter object was assisted by placing two inches
of India rubber between the masonry and the iron en-
tablature and pilasters, and also by placing India rub-
ber washers between the bolt-heads and the exterior
parts of the walls. No feed pumps were attached to the
engines, the boilers being fed from the rainwater sys-
tem beneath them by direct acting steam pumps built
by Worthington & Baker. The steain was supplied by
three boilers 26 feet in length, 7 feet in diameter in the
waist, of the single return drop flue type. -

In the well, below the foundation plate of the engines
were two lifting pumps, each 36 inches in diameter
with an 8-foot stroke. In addition to the usual suc-
tion valve near the bottom of the pump chamber,
there are two suction valves placed near the bottom of
the suction pipes. The valve seats are of a composi-
tion metal. The suction pipes connect with an air
chamber, placed centrally between the pumps, which
reaches to the bottom of the engine bedplate. The total
weight of the metal in the engine is 267 tons and the
total cost of the engine was $90,241.29.

The new pumping plant, as planned by Capt. P. C.
Asserson, Civil Engineer, of the Brooklyn Navy Yard,
will be placed in a circular sunken chamber below the
surface of the ground. It will consist of two 30-inch
direct-connected, electrically driven centrifugal pumps,
with a combined capacity of 60,000 gallons per minute.
There will also be a 12-inch electrically driven centrif-
ugal drainage pump as shown in the drawing. The
ceiling of the subterranean engine room will consist of
I-beams covered with 6 inches of concrete and one
inch of cosmocrete. The cosmocrete finish will be at
the zeneral grade of the Navy Yard, and entrance will
be had to the pumps by means of a hatch opening
onto a spiral stairway.

REMOVING OBSTRUCTIONS IN SAN FRANCISCO BAY.

Removal of some of the most important of the ob-
structions to navigation which exist in the harbor of
San Francisco has been undertaken by the govern-
went and is now under way. The present movement
contemplates obliteration of Arch and Shag Rocks and
two of the neighboring shoals comprising altogether
some fifty thousand square yards of soft conglomerate
rock. The obstructions referred to lie to the northwest
of Alcatraz Island, dividing the channel between it and
Angel Island in two and forming dangerous currents
in a portion of the bay right in the path of the most
largely frequented route of passenger and freight
traffic. The work will not be completed under two
years, but when finished, will remove obstructions
which have caused numerous wrecks and the loss of
many lives.

Work has begun on Shag Rock, which at high tide
lifts its dangerous sumnmit only
a few feet above the water.
The shoal surrounding it is ob-
long in shape and, generally
speaking, about 180 feet in diam-
eter. The purpose is to level
the rock so as to secure a mean
depth of 30 feet at low water.

A mast composed of 12X12
scantling, 24 inches square and
68 feet high, has been raised on
the top of the rock and secured
by guys anchored to the floor
of the bay. Suspended from
the mast is a platform 30 feet
wide and 180 feet in length
which is arranged to turn in
all directions. On this the
steam drills are operated, driven
from an engine occupying a
barge alongside. The drill is
driven somewhat below the
depth contemmplated and into
the holes are placed sticks of
dynamite which are exploded,
a few at a time, and thus the
rock is destroyed in small sec-
tions, the débris being dredged
up from the bottom and de-
posited in the deeper portions of the bay. The plat-
form is above the reach of the highest tide, and work
can go on without interruption during even moderate
storms. The amount of rock to be removed at this
point is 3.799 vards. The work is under charge of
Major W. H. Henry, Chief of the River and Harbor Im-
provements of the United States Corps of Engineers.
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A LINE of automobile tourists’ coaches is to be run in
the Irish Lake district. The route is 55 miles long,
and with the present horse traction the journey has to
be spread over two days. The roads are very good,
but there are two mountain passes which will try the
hill-climbing qualities of the motors. 1f they prove
successful all the horse coaches will be abandoned.

Scientific Jmerican,

Clothing the Arid Regions with Vegetation.

The great arid and semi-arid regions west of the
Mississippi are unable to sustain large flocks or herds
because of conditions which prevent vegetation from
producing reliable food crops. In the great Death
Valley Desert the average rainfall is so small that most
of our cultivated plants are withered up, and through-
out large parts of the semi-arid regions this same lack
of sufficient rain mnakes the life of farm crops at least
very precarious and uncertain. Another drawback is
that the alkali soil contains so much ‘céarbonate of soda
that few plants can live and thrive in the land. Our
common barley will live in soil that contains 25,000
pounds of alkali salts to the acre; but on a good deal
of the land there are 30,000 and more pounds to the
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REQUIRED BY PUMPING PLANT OF THE SAME
CAPACITY IN 1850 AND 1900.

acre, at which point barley withers up and dies. Even
alfalfa, which generally does well in alkaline soils, will
not flourish in some of the vast areas in the Rocky
Mountain and Pacific Coast regions where the soil is
intensely alkaline.

The agricultural experiment stations of the West
have been experimenting for years with different plants
which will thrive in these arid regions sufficiently to

furnish food to cattle.. The plants suited to such.
places have to live in a climate where there is very

little rainfall, and in a poor soil, with a large percent-
age of alkali salts inixed with it. After years of tests
with hundreds of grasses and plants the Australian
salt bushes have given the best results and seem to
promise wonderful changes in clothing the deserts with
vegetation.

These Australian plants or salt bushes belong to the

same class or family as‘the commmon pig weed of our’

gardens and roadsides, which is now looked upon by
farmers as a great nuisance, although it was first in-
troduced into this country asa great boon to the farm-
ers. There are several members of this family which
possess remarkable resisting powers to alkali in the
soil and also to droughts.

REMOVAL OF SHAG ROCK, SAN FRANCISCO HARBOR.

made with a great number, and the species that has
given the most satisfaction is Atriplex semibaccata ; but
the California Experiment Station has also distributed
for general use another trailing species. A. leptocarpa,
and two shrubby species. Atriplex halimoides and A.
vescicaria. These four species of Australian salt bushes
have been found to possess the qualities which are
needed for the dry, arid, alkali regions of the West.

In Australia these salt bushes are found in the re-
gions of dry, hot snmmers with the annual rainfalls
limited almost entirely to the winters. The difficulty
of making plants thrive in such lands is well known to
botanists, and the few vegetable growths that do flour-
ish are usually devoid of any nourishing qualities as
food for animals or human beings. The salt bushes

Experiments have been
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are exceptions. They have fattening qualities for
animals that is remarkable, and experiments have
shown that they are equal pound for pound to alfalfas
the great feeding plant of the West.

The Australian salt bushes are capable of flourishing
on poor soils where most other plants do not succeed.
and they will live in soils that contain as high as 50,000
to 70,000 pounds of alkali salts to the acre. Instances
are on record where they have grown in soil impreg-
nated at the rate of 75,000 pounds of alkali to the acre.
On the *‘black-alkali ” soil of the upper San Joaquin
Valley, in California, the Atriplex semibaccata was
tested successfully, although no other useful plant
could ever be made to flourish there. In fact many
of the species of salt bush failed to give a good crop on
this land until the above species was tested.

Experiments have been made with the Australian
salt bushes since 1881 in this country for the purpose
of adapting them to the great arid plains. The well-
kndwn economic botanist, Baron Von Mueller, first sent
the seeds of the Australian salt bushes to California in
that year, and they were planted at the Berkeley
station and several sub-stations throughout the State.
For some time little progress was obtained, and the
plants were not accorded the popularity their merits
deserved. This was largely because the right species
had not been discovered. The Atriplex semibaccata
is a smaller plant than many of the others, and is a
trailing rather than an upright growing species.; but
it has many advantages over all the others. When
once established in any soil it covers the surface with
vegetation, which remains green until heavy frosts,
making a steady growth all the time. Itisa perennial,
and the roots are not killed by the frost, but sprout
up again the following spring. It grows in strong
alkali soil where other plants will not live, and in soils
so poor that most vegetation dies for the lack of nour-
ishment, and even in lands where there is a stiff hard-
pan and very little summer rain, All these points
tend to make the plant the most valuable to farmers
and cattle raisers in the Far West that has been dis-
covered in the past quarter of a century. It will bring
into profitable grazing use thousands of acres of arid
land that has heretofore been worthless.

The salt bush will supply excellent and abundant
food for hogs, sheep, cattle, and horses. Throughout
the long dry summer season, it grows steadily and
keeps green and succulent, from two to four crops in
one season can be harvested from it. No matter how
slight the rainfall may be the plant seems to thrive
and produce its abundant crops. Where the alkali and
poverty of the soil are very decided, the plant does
not give its highest results, but even in its modified
growth the crops it produces are sufficient to support
alarge number of cattle. From two to four cuttings of
good hay make the average yield to-day in. the arid
regions where the salt bush has been established, and-
farmers in the arid regions are planting the crop as
fast as they can secnre sufficient seed.

The Tulare Experiment Station
- 1 has distributed in the last few
yvears about 5,000 pounds of seed.
In a few years the wide distri-
bution of the plants should en-
able the farmers to produce all
the seed they will need, and the
plants will then become estab-
lished over a wider range of terri-
tory. The fattening and health-
eiving qualities of the salt bush
especially recommend it to the
growers of cattle and sheep in
the great Western deserts and
plains. The sheep not only like
the vegetation as a food, but it
is said that the animals brought
up on it produce a wool of
superior quality, with a fiber
unusually strong, glossy, and
even. It isclaimed by some that
the fine quality of the best
Australian wool is due to the
salt bush as a daily food. In
this respect, however, some
species of the plants are far
better than others, and it re-
mains yet for the experiment
station to ascertain which one
will affect the wool the most favorably. G.E. W.

Immigration in 1899.

The total arrivals for the year ending June 30, 1899,
were 311,715, an increase of 82,416 or 36 per cent. Of
the total arrivals Europe furnished 297,349 ; Asia 8,972 ;
Afriea 51. In all other countries, 5,343. There were
195,277 males and 116,438 females. According to age,
43,983 were under fourteen vears; 243,187 were frowm
fourteen to forty-five and 19.545 were forty-five years
or older. As to illiteracy, 60,446 could neither read nor
write, and 1,022 could read, but were unable to write.
The total amount of money which they exhibited to
the officers was $5,414,462; 174,618 had less than $30
each.
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Census Inquiry Regarding Canals,

The prompt and careful responses to the recent re-
quest by the Director of the Census, for information
relating to canals and diteches, indicate that the im-
portance and value of a complete and accurate census
of irrigation are appreciated by those engaged in this
branch of agriculture.

Director Merriam is very well pleased with the great
interest evinced in the work of collecting data, and is
confident that with the continued assistance of the irri-
gators and the press, the present investigation will be
a success.

The returns from the preliminary inquiries furnish
evidence of the material progress made in arid America
and give promise of an advance in the twentieth cen-
tury exceeding the wonderful development of the Mis-
sissippi Valley during the past decade. The boundary
line, which so long has divided the arid and humid re-
gions, will no longer stay the onward march of agricul-
ture. To-day it is realized that just beyond that line
lies an empire greater and far more resourceful than
any yet conquered. With the narrowing of the unoc-
cupied limits of government lands in the humid zones
the question of reclaiming the arid and subhumid re-
gions grows in importance, and is to-day claiming the
attention of the wisest minds of the nation.

Many of the preliminary schedules sent out in De-
cember and January have been received and are
already tabulated. The mailing of the principal
schedules is being pushed as rapidly as possible.

The questions in this schedule are numerous and im-
portant. Director Merriam requests that they be care-
fully answered, as upon these answers an accurate and
perfect census of irrigation largely depends.

The scope of the present inquiry is broad. Its pur-
pose is to determine the present conditions and results
of irrigation, and to tabulate the same in such a man-
ner that they may be fully comprehended by every
one. Such a work successfully conducted, will result
in bringing about a more complete realization of the
fact that the developinent of irrigation is affecting the
prosperity of our nation as well as the progress and
stability of many Western States.

P
>0

Geography and Exploration in 1899.

No great geographical discoveries have been recorded
during 1899, but a great deal of exploration work has
been accomplished. Considerable interest has been
taken in preparing expeditions of Antarctic research,
of which the Belgian expedition has returned with
some important results. Mr. Borchgrevink has begun
his work at Cape Adar on the Antarctic mainland.
The search for Andrée has helped to increase our
knowledge of parts of the Arctic coast, says Popular
Science Monthly, In Asia, Captain Deasy has laid
down the whole of the course of the Yarkand River,
which was before unknown.

The expeditions sent out by Canadian surveys are
constantly opening up new country and the maps pro-
duced are of great value. Mr. A. P. Low, finds Labra-
dor to be a country less bleak and hopeless than has
been generally believed. Sir William Martin Conway
has done some very creditable explorations in the
Andes and in Tierra del Fuego the scientific results of
which are of considerable value. In Chili, Dr. Staffer
and his colleagues have explored the wonderful fiords
of the coast and rivers which came down to them from
the Andean range. Dr. Moreno has described the re-
sults of twenty-five years’ exploration of the great
Patagonian plains, and the readers of the SCIENTIFIC
AMERICAN will remember the article which was re-
cently published on Prof. J. B. Hatcher’s explora-
tions in Patagonia. One of the most important scien-
tific enterprises was the German oceanographical ex-
pedition in the Valdivia under Prof. Chum, which
went south through the Atlantic to the edge of the
Antarctic ice and north through the [ndian Ocean
to Sumatra, and home through the Red Sea.

Old Stage Effects.

We are apt to consider that stage effects are an in-
vention of the present century. This may be so in
some cases, but many of them are very old. The lime-
light is probably the most valuable accessory for mod-
ern stage effects. It was introduced some tine around
1837 or 1838, and was regarded as a great curiosity. Its
expense, however, prevented its being used to any ex-
tent for a long period. In 1480, intricate machinery
was regularly used in religious plays for the simulation
of various natural phenomena. Earthquakes always
seem to have been the most pleasing and taking of
effects, and we hear of them as far back as 1692, when
Evelyn refers to a puppet show in which an earth-
quake effect was used. The old paper snow for winter
effects was largely abandoned, and in France waste
clippings of glove manufacturers are used instead. The
white glove clippings fall better in the air than small
pieces of paper, and they cling better to the scenery
and to the actor’s garments as they descend. The
ordinary nautical effects are of considerable antiquity.
Full-rigged ships were in use in Paris as far back as
1718.

Scientific dmerican,

A NEW APPARATUS FOR INSTANTANEOUS
PHOTO-MICROGRAPHY,
BY PROF. A. C. 8COTT.
The subject of photo-micrography is alike import-
ant to both biological and physical science. It involves
not only accurate and interesting work with micro-
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COPEPOD, 200 DIAMETERS, 1-35 SECOND EXPOSURE,

scopic organisms, but from the physical which includes
the photographie side, much care is required in the
selection and manipulation of the proper microscopic
lenses, in connection with the source of light employed,
stain used upon the subject to be photographed, if a
mounted slide, and the chemistry necessarily connected

COPEPOD, 250 DIAMETERS, 1-40 SECOND EXPOSURE.

with the handling of the photographic plate itself, in
order to obtain the best results.

The different general methods employed in this work
together with proper magnification for certain forins,
kind of illuminant, with ray filters, exposure, and char-
acter of plate, require separate treatment, as the chief

APPARATUS FOR INSTANTANEOUS PHOTO-
MICROGRAPHY.

object of this article is to describe a new apparatus for
making instantaneous photographs of living micro-
scopic animals.

After having worked upon photo-micography for
some time for the purpose of obtaining photographs of
microscopic slides for illustration with the optical lan-
tern, and having determined the conditions requisite
to the production of good results with mounted slides,
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the thought occurred to the writer that if an instan-
taneous photograph of a living organism could be
made, it might be valuable to the biologist and instruct-
ive to the physicist.

It will at once be apparent to those who have worked
along this line that a powerful light is necessasy for in-
stantaneous work ; in my own work with the appara-
tus an arc light consuming 2,200 watts is employed
which gives, in the position used about 4,000 c. p. This
light, as will be seen from the picture of the apparatus
entire, is placed at a distance a little greater than the
focal length of a condensing lens, so that the intensity
of light upon the object and objective is considerably

_greater than would be the case without the lens. Of

course a different position of the lens and light would
magnify the intensity of the light greatly, but that is
undesirable beyond a certain limit as the heat would
be detrimental to the microseope objective.

With the proper arrangement of the light the essen-
tial feature in making the instantaneous photographs
shown herewith is the combination shutter and view
tube which is mnade to be clamnped by means of three
thumb screws to the draw tube of the microscope.
This apparatus is fastened on after the ocular has
been inserted in the draw tube. The mechanism of
the apparatus is as follows :

Upon a movable brass plate inside a light tight box,
(shown in Fig. 1, just below the camera bellows) is a
90-degree prism mounted in such a way that all of the
light which passes through the microscope is projected
upon a piece of ground glass at the end of a cone,
which may be lengthened or shortened in order to give
correct focus to the object here, when it is properly
focused upon the ground glass of the camera directly
above the microscope. Next to the prism is a hole in
the brass plate for allowing light to pass from the
microscope directly to the photographic plate when
the prism is moved by means of a spring and pneu-
matic release, and finally a sufficient ainount of the
solid brass left to cover the opening when exposure has
been made.

To take a photograph the microscopic animal is
placed in a drop of water upon a suitable glass plate,
the light is turned on and the shutterso set that the ob-
ject may be focused upon the ground glass of the cone.
The plate holder is inserted and the dark slide drawn
leaving the plate exposed inside the camera bellows.
The movements of the animal are easily seen upon
the ground glass and when the desired position is ob-
tained the shutter is released, the prism moves out of
the way, aud the light passes to the plate. Cramer’s
isochrowatic plates have given the best satisfaction
with this instantaneous work. Although the appara-
tus is not perfected to the writer’s complete satisfac-
tion, exposures as short as g; of a second have been
very satisfactory. Neither of the negatives whose
prints are shown with this article had more than ¢ of
a secend exposure. It seems perfectly possible with
good microscope objectives and the best arrangement
of illuminant to obtain thoroughly satisfactory nega-
tives in 37 of a second.

The apparatus may be of some value other than
photographic to biologists from the fact that it allows
one to study the movements of a living microscopic
organism with both eyes with perfect ease instead of
by the common one-eye method which is apt to be
tiresome.

The Water System of Pompeli.

Pompeii, like most Roman cities, had an excellent
water system, but we are able to judge of the systems
in other places only by the small remains, but in
Pompeii, the whole system has been laid bare, and in
“Pompeii, Its Life and Art,” by August Mau, trans-
lated by Prof. Francis W. Kelsey, there is an ;interest-
ing description of the water supply of the city. Re-
mains of the great aqueduct near Avellino, a dozen

‘miles east of Nola, have been discovered, and this

aqueduct followed the base of Vesuvius and furnished
water to Naples, Puteoli, Baiae and Misenum, but the
source from which Pompeii received its water supply
has not been discovered. The construction of the
older baths showed that a free use of water was con-
templated. There were many fountains along the
streets, most of them at the corners. They were filled
by pipes connected with the water system of that city,
and these fountains bear witness to long use by de-
pressions which have been worn in the stone by the
hands of those who leaned forward to drink. Water
towers were found at the sides of streets, they were
small pillars of masonry which were raised to the
height of 20 feet. There was a small reservoir of water
on the top, presumably of metal. In all the houses of
any size and importance there were flowing jets. Thus,
in the famous house of the Vettii which was discovered
a few years ago there are no less than sixteen jets, and
water was not stinted in any of the three baths which
have been discovered. The water-pipes were made of
sheet lead folded together, the transver sesection some-
what resembling that of a pear. Their size was regu-
lated by the pressure and the water was turned on
and off by stop-cocks which were much like those in
use to-day. !
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Trinity House, London.

On Tower Hill, London, near the mint is ¢ Trinity
House,” a corporation for the increase and encourage-
ment of navigation, the examination of pilots, the
regulation of lighthouses and buoys and, indeed, all
naval matters not under the express jurisdiction of the
Admiralty.

This corporation has a most curious and interesting
history, and it has large powers which in this country
are vested in the Treasury Department. Trinity House
was founded by Sir Thomas Spert, Comptroller of the
Navy to Henry VIII. It was incorporated in 1529 by
the name of ** The Master Wardens and Assistants of
the Guild, or Fraternity of the Most Glorious and Un-
dividable Trinity of St. Clement in the Parish of Dept-
ford Stroud, in the County of Kent,” and the parent
establishment which was pulled down in 1787 was
built at Deptford. In 1680, its first lighthouse was
erected. Formerly all the lighthouses on the English
coast had been built by private individuals under a
patent from the crown. Indeed, it was not until 1854
that the private rights in the lightdues were abolishd
and the exclusive right of lighting and buoying the
coast given to the Trinity Board. Among their other
duties are to bind and enroll apprentices to the sea,
examine the mathematical boys of Christ’s Hospital,
examine the mathematical masters for the navy and
placeoralterall the buoys, beacons and sea marks along
the English coast, also for the channel of the Thames
and other ports. 'fo them also once belonged the
power of ballasting all ships going out of the Thames,
the ballast to be taken from the more dangerous shoals
and where the river needed deepening, and at request
masters of ships they could also certify that goods had
been badly stowed. They could also prevent foreign-
ers from serving on board British ships without licenses.
They heard and determined complaints by officers and
men in the merchant service and they could punish
seamen for mutiny and desertion. Like all old institu-
tions of this kind there were many curious by-laws.
Thus, every master homeward bound was to unshot

Scientific Qmervican,

paid to a prince or a nobleman by his selection, although
as Walter Thornbury aptly remarks, ‘' they could not
steet a collier to Newecastle.” The revenues of the cor-
poration are very large. A number of years ago they
amounted to $1,500,000, and they probably now much
exceed this sum. They are obtained from tonnage
dues, ballastage, beaconage, and licensing pilots, and
this sum after defraying the expenses of the light-
houses and paying off the portion of debt incurred by
the purchase of all existing private rights and light-
houses, is chiefly expended in maintaining poor dis-
abled seamen and their widows and orphans by pen-
sions in the corporation hospital at Deptford, Stroud,
which the masters and brethern visit in -their state
yacht in grand processions on Trinity Monday. The
powers of Trinity House in old times were much great-
er than at present and they decided many maritime
cases which were referred to them by the Admiralty
judges. Some of their regulations now appear to be
ridiculous. At one timme every mariner who swore,
cursed, or blasphemed on board ship, was by their
rules compelled to pay one shilling to the ship’s poor
box ; no marinér, unless sick, could absent himself
from prayers without forfeiting six pence. The build-
ing contains many interesting memorials. It is of the
Ionic order and was built in 1793-95 by Samuel Wyatt.
The interior contains busts and portraits. The mu-
seum contains a flag taken from the Spanish Armada
by Sir Francis Drake.

@ — @
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. Objection to Wire Nails.

Strange to say the industry of making cut nails from
iron and steel is having a great revival. The intro-
duction of steel wire nails made great inroads upon the
cut nail business, but now the latter shops are adding
new machinery and enlarging their facilities. The
increaged demand is caused by the fact that shingles
that have been fastened on barn roofs for the past ten
years with wire nails are blowing off and farmers are
greatly exercised over the matter.

The shingles fastened with the old cut nail remained
on the roof until the shingles rotted, whereas with the
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vliet Arsenal experiments show that cut nails have
proved to be 50 per cent more adhesive when driven
into wood than wire nails, but the bright and cheaper
wire nails soon succeeded in making a great difference
in the cut nail trade. The carpenter can drive wire
nails too handily to return to the cut nails unless
specifications actually require it, and the demands for
cut nails are coming largely from agricultural sections.
A big steel wire combine has had a special nail made
with an extraordinarily large head and galvanized all
over. These are guaranteed to outlast any nail in
existence.

-t

A Vitrified Clay Church,

A new chureh at Chicago, is built exclusively of vitri-
fled clay, even the window frames are of the same ma-
terial. The decorative features are white terra cotta.
The altars, communion rail, pulpit and front of organ
loft are all terra cotta. The entire ceiling is of brick
and tile vaulting, the keystones being of terracottaand
the ribs of the arches and groins of molded brick.
There is not an inch of timber or a nail in the entire

structure. Its acoustic properties are said to be re-
markablg.
~ A et r—

'The Current Supplement.

The current SUPPLEMENT No. 1264 is a most interest-
ing issue. The ** Prehistoric Ruins of Copan,” is an
elaborately illustrated article showing views of the site
and the various finds. Some of the most important
archeological work which is being done in America is
being carried on at Copan. ‘* Remedies forSnake-Bites:
Scientific and Empiric” by A. W. Buckland, is a most
valuable scientific paper. ‘‘The Weight of Air” is an
article giving a graphie representation of the subject.
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steel wire nail, the shingle blows off after ten years.
The main trouble with the steel wire nail, says The
Evening Post, is that it cannot stand the weather as
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements.

HAND-RAKE.—MyLES Y. WARREN, Germantown,
Philadelphia, Penn. To provide a rake arranged to dis-
charge the gathered material from the teeth, is the pur-
pose of this invention. The rake, with this object in
view, is furnished with a cleaner movable on the teeth.
A spring-lever is fulcruined on the rake and engages the
cleaner to move itup or down on the rake teeth. The
spring-lever can be locked to hold the cleaner in anup-
permost position.

SICKLE-BAR ADJUSTER. — MARTIN ANFINSON,
Vermilion, 8. D. This invention relates to a means for
mounting the sickle-bar or cutting apparatus of a mower,
so that these parts can be adjusted forward or backward
to take up the wear on the pivots connecting the cutting-
apparatug with the frame of the mower. Ona coupling-
arm an eccentric sleeve is mounted to roll. . A bearing
is mounted loosely on the sleeve and is provided with
cutting apparatus. By rolling the eccentric sleeve, the
bearing, and consequently the sickle and finger bars, can
be adjusted forward or backward.

Electrical Apparatus.,

TELEGRAPH-SOUNDER. — SamueL F. LIVELY,
Alderson, W. Va. The device patented by the inventor
is a double sounder, in which the two sounds are alike in
tone or pitch, thus rendering the sounder distinct and
clear, A pole-changer is provided, whereby the direc-
tion of the current-flow can be changed at will, thus en-
abling the operator to use the end of the lever for the
downward stroke which happens to be the heavier. There.
is no spring resistance to be overcome, as in similar de-
vices. The sounder automatically conforms to the fluctu-
ations of the battery strength.

Railway=-Appliances.

CAR-REPLACER.-JouN C. BaTEs, Gilman, Colo.
The purpose of the invention is to provide a simple, port-
able device, whereby a derailed car can be guickly di-
rected to the rails of the track. The device is so con-
structed that the replacers can be turned end for end and
interchangeably used, and that the wheels of a car can
be conducted from the surface of the ground to a proper
position upon the rails with the least possible resistance.

RAILWAY.—SANFORD P. DICKINSON and JOHN A.
RogERrs, Corning, N. Y. In this railway the rails are
mounted on continuous trusses, in turnsupported by cross-
ties formed with webs and base flanges, the cross-ties
and trusses having certain peculiar features of construc-
tion by which the rails are more effectively mounted and
secured than in the construction at present in use. The
cross-ties comprise vertically-extended webs and hori-
zontal base-flanges, the former having recesses formed
in their upper edges. The trusses are horizontally set
into the recesses and are provided with grooves in their
upper faces. The rails have their base-flanges set in the
grooves, Tie plates bear down on the base-flanges and
are secured to the trusses. ~

Engineering-Improvements.
SALES AND CASH REGISTER.—CARL J. D. WaL-
TER and JoHN RopGERs, Manhattan, New York city.
The register is especially designed to be used in stores,

and is arranged to enable a salesman to record a sale and
the amonnt of cash received and placed in the till. The
record js made upon a paper strip wound from one reel
to another, and is reproduced upon an underlying strip
wonnd off from an auxiliary set of reels. A full record
of the sales is made so that the owner of the store can
ascertain the day’s eales; and the total amount stated
on the paper must correspond with the amount in the
cagh drawer. A device is provided to prevent the unau-
thorized opening of the till.

LEMON-SQUEEZER.—JoeN L. EasLEY, Manhat-
tan, New York city. The squeezer is of the class in
which a juice-extracting cone is employed and a recep-
tacle for the juice. One object of the invention is to
assure a more thorough separation of the seed and pulp
from the juice than has been heretofore possible with
snch squeezers, and another object is to so construct the
squeezer that it can be held in the hand while in use or
piaced upon a support if it be so desired.

GARMENT. — LAaura H. JonnsoN, Battle Creek,
Mich. The invention provides a bust-support entirely
free from stiffening devices, such as bones or steels,
leaving the body of the wearer free from the constriction
usually produced by belts or bands surrounding the
body.

LID FOR COOKING UTENSILS. — James H,
Swirr, Punta Gorda, Fla. The lid is swinging and de-
tachable, especiaily applicable to saucepans, pots, and
kettles, and so made that it can be horizontally swung
upon a pivot serving as a handle, and that it can be lifted
entirely from the body of the receptacles. "T'he lid can be
entirely removed from the vessel, and the pivot of the
lid can be placed at either side-of the vessel, enabling
the lid to be swiing to the right or to the left.

COAL OR FREIGHT RUN.—JoHN BrADY, Man-
hattan, New York city. The runway comprises an up-
per track and a lower track. A scale-platform, forming
a portion of one of the tracks, is balanced to be upset by
a given weight. A locking device is arranged to hold
the scale-platform when desired in a fixed position.
Elevator-cars travel in shafts extending from the upper
to the lower tracks, each car being provided with
rails capable of constituting sections of the lower track
and with tracks atits sides at an elevation from the hot-
tom. A receiver for weights is connected with the scale-
platform, whereby the number of pounds placed on the
platfornrin excess of the amount Whlch the platform is
designed to balance can be ascertained.

METHOD OF PRODUCING ORNAMENTAL
FABRICS.—MARK H. FRANE, Manhattan, Nu:w York
city. This invention is an improvement in methods for
producing ornamented fabrics by placingembroidery and
lacework thereon. The pattern for both the embroidery
and lacework is stamped directly upon the base or*body
fabric. The lacework is then formed in the usual man-
ner upon the surface of the fabric, whereupon the em-
broidery is directly worked so as to include the lace-
work and that portion of the base or body fabric withiu
the lines of the embroidery-pattern.

RATCHET SCREW-DRIVER. — Georcée E. Gay,
Augusta, Me. Two pawl-members are loosely mounted
on the btade and spring-pressed toward the ratchet-disk.
A ferrule forms part of the handle and surrounds the
disk and pawl members. The ferrule has a longitudinal
slot; and each pawl-member has an arm extending

‘door.

through the slot. A ring, frictionally held on the fer-
rule, is adapted to engage with either arm, the ring be-
ing in width less than the distance between the two
arms in their locked position, whereby the device may
be uged as an ordinary screw-driver.

cleaning edges so arranged that by turning the mouth-
piece, any particles adhering to the stem will be re-
moved. The device is of such length and shape that it
will extend into the bowl without interfering materially
with the communication between the bowl and the

WIRE-HANGER.—James W. L. JaQues, Salt Lake | | stem, enabling’ such communication to be kept open,
City, Utah. The object of the invention is to provide a ; 'and the heel in the bowl to be loosened at any time

hanger which can be applied to hold a wire firmly with-
out bending and moved along the wire when desired.
In a casing open at its top and ends clamping-blocks are
movable in opposite direclions to engage the wire. A
wedge-block moves the clamping-blocks outwardly.

CATTLE-STANCHION.—ApoLr Joost, Kankakee,
Tll. This cattle-stanchion is ingeniously constructed so
that all the cartle can be quickly released at one time in
case of an emergency, as for example, in case of a fire.
This result is accomplished without enabling unauthor-
ized persons to make use of the device for malicious
purposes.

REFRIGERATOR. — JoBN NasH, Dayton, Wash.
The refrigerator has a vertically-extending series of up-
wardly-extending pockets designed to receive the drip-
pings from the ice-chamber, each pocket having a down-
wardly-extending lip adapted to direct the overflow from
one pocket to the pocket next below. By this system,
the air in the refrigerator is cooled and at the same time
freed of impurities.

MOUTH-GUARD FOR BOTTLES. — CEARLES H
BoGART, Brooklyn, New York city. By means of this
invention, the mouths of milk-bottles can be protected
from fracture and can be identified as the product of a
certain manufacturer even in the dark. A yielding band
surrounds the neck of the bottle and engages the top
edge of the bottle. A rigid ring is embedded in the
band at the top edge, which band is of a diameter inter-
mediate between the inner and outer diameters of the
bottle’s mouth. The band serves the dual purpose of
protecting the bottle and servicg as a means of identifi-
cation.

DOOR-LATCH.—FreEDERICK E. RicHARDSON, Man-
chester, Iowa. The door-latch comprises an integral
yoke or stirrup-shaped bar, the ends of which embrace
the door edge and serve as handles for the sides of the
A locking-tooth is carried on the outer or bottom
portion of the stirrup. A pivot is provided for the bar
at one side of the door near its edge. A spring is
mounted on the pivot and engages the stirrup to keep
the locking-tooth projected. A keeper on the door-
jamb is adapted to engage the tooth on the bar. The
strain brought upon the latch by pressure upon the door
when it i8 locked will in all cases be substantially length-
wise and not crosswise of the latch, as in most con-
structions. In consequence the latch gains in strength.

STORM-FRONT FOR BUGGIES. — ARTHUR A.
PraLL, Dayton, Iowa. The storm-front comprises a
frame constructed for attachment to the dashboard and
adapted to extend upward beyond the dashboard and
constitute a front support for a storm-curtain. This
frame is provided with an opening through which the
reins are passed, and with a glass window which can be
closed or opened.

'PIPE-CLEANER. — Orto SPAHR, New Brighton,
Richmond, New York city. The cleaner is a fixture to
the mouthpiece and is of such shape that while being a
conductor for the smoke, it will present scraping or

without removing the attachment from the stem.

WATER-WHEEL.—WILHO RONKAINEN, Manhattan,
New York city. Each side of the wheel is made up of
three concentric rings, suitably braced, and supported on
the hub by four spokes. A movable boxing incloses
the paddles for about one-fourth of the circamference of
the wheel. This boxing is fitted with rollers, which
can be made to press against the periphery of the
wheel and to a<t as a brake. For suddenly stopping the
wheel, a number of dogs are pivoted in lugs around the
periphery of the boxing. The dogs engage with the
teeth of a ring-shaped rack fastened around the outside
edge of the blades. 'The boxing occupies a position at
the bottom of the wheel, and the water rushing through
it acts on the blades. When the wheel is stopped, the
boxing is raised to the top.

SASH-BALANCE.—THoMAS M. SPINKs, Alamogordo,
New Mexico. This invention does away with sash-
weights and provides four separate sashes sliding in
separate grooves. The two sashes which make up the
ordinary top sash of a window are suspended at both
ends by cords passing over small pulleys. The pair of
sashes which make up the ordinary bottom sash are sus-
pended in like manner. The pulleys from which these
sashes are hung are fastened one at each end of two
cords that pass over pulleys in the window-frame. By
this arrangement both pairs of sashes are balanced, as
well as both members of each pair, and when the win-
dow is open its widest, the sash only occupies one-
fourth of the opening.

Designs,

BUCKLE-FRAME.—HENRY KNOELL, Brooklyn, New
York city. The design consigts of two rounded side-
bars which are parallel and curve first slightly upward
and then downward. They are broadened upward at
one end and are connected on the upper side by a cross-
piece pointed on top, with a slot at the apex, and flat
across its bottom edge. They are connected on the
lower side by a straight, flat. cross-piece parallel to the
bottom edge of the upper one. The gide-bars are joined
at their other ends by a rounded cross-bar having two
spaced downward projections in the center of each
under side. ’

MENU-COVER —Max BEck ' 'and RoOBERT O. ZiM-
MERMANN, Manhattan, New York city. The cover con-
sists of a rectangular panel having a metallic-like sur-
face, surrounding which is a narrow border having a
stippled appearance, the panel being raised or in relief
in relation to the border, and the edges of the panel
being ndented in wave-like form. Displayed within
the panel are waved lines, forming a rectangular figure,
at the corners and centers of which rounded projections
appear.

NoTE.—Copies of any of these patents will be furn-
ished by Munn & Co. for ten cents each. Please state
the name of the patentee, title of the invention, and datc
of this paper.
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Marine Iron Works. Chicago. Catalogue free.

For hoisting engines. J. S. Mundy, Newark, N. J.

*U.8.” Metal Polish. Indianapoiis. Samples free.

Yankee Notions. Waterbury Button Co.. Waterb'y, Ct.

Metal Novelties wanted. Bliss Metal Co., Prov., R. 1.

Write Baker Mfg. Co., Racine. Wis., about pushing
any new article. Facilities excellent.

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

Machinery designed and constructed. Gear cutting.
T'he Garvin Machine Co., Spring and Varick Sts., N. Y.

Kerracute Machine Co.. Bridgeton.N.J., U.S. A. Full
line of Presses, Dies, and other sheet Metal Machinery.

For Sale—Patent, foreign and domestic rights Acety-
lene Generator. Absolutely new invention. Never
shown. Addressimmediately ‘- V,”” Box 1536, N. Y. P.O.

T1'he celebrated ** Hornsby-Akroyd ”” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 135th Street, New York.

The best book for electricians and beginners in elec-
tricity is ** Expverimental Science,” by Geo. M. Hopkins.
By mail, $#. Munn & Co.. publishers, 361 Broadway, N. Y.
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Namnes and Address must accompany all letters
or no attention will be paid thereto. This is for ow:
information and not for publication.

fteferences to former articlee or answerg shonld
give date of paper and page or number of question,

lnllll‘l‘le!t not answered in reasonable time should
e repeated : correspondents will bear in ming that
some answeré require not a little research, and,
though we endeavor toreply to all either by letter
or in thie department. each must take his turn,

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

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

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

Books referred to promptly supplied on receipt of
price.

viinerals gent for examination should be distinctly
marked or labeleG.

(7844) J. A. C. writes: I connected the
Wheatstone bridge with rheostat on one side and a smail
piano wire ahout two feet long on the other. The cur-
rent used was from a small storage battery of four cells.
When the piano wire is plucked or bowed 8o thatit vi-
brates, giving out a musical note, the needie of the gal-
vanometer turns in a direction indicating decreased re-
gistance in the wire. Will you please explain the cause?
I was trying to prove that the wire would be warmed by
vibrating, but get the oppoeite result. A. We have
verified the statement of this correspondent, and find the
same resnlt, with a bridge sensitive to yg5y ohm. Wheu
the wire is stretched it shows greatar resistance due to
its elongation, as it should. When the wire was allowed
to vibrate, its behavior seemed to vary with the material.
A steel wire showed a decreage of resistance while a Ger-
1oan sil ver wire showed little or no p2rceptible alteration.
Now since the t:mperature coefficient of German gilver
is very small, and that of steel is quite large, we suggest
the theory that the decrease of resistance is to due cool-
ing while vibrating.

(7845) W. M. B. asks: What will pre-
serve gill nets (made of fine gill twine) used in catching
shad in the waters of Delaware Bay ¥ We have been
using lime water as recommended. but it does not seem
to have the desired effect, as the nets become rotten be-
fore one season is ended. A. The following treatment
is said to preserve nets for a long time in a good condi-
tion: Soften 1 pound good glue in cold water, then dis-
solve 1t in 10 gallons of hot soft water, with 14 pound
curd soap. Wash the nets in soft water, then boil them
in this for two hours, press out excess of the liquid and
hang up over night. The second bath consists of alnm, 2
pounds; water, 5 gallong; heat nearly to boiling, and im-
merse the nets in this for about three hours, then press
and transfer to a strong decoction of oak bark or a solu-
tion of sumac in warm water (water, 5 gallons; sumac, 8
ponnds), and let them remainimmersed in this for forty-
eight hours or longer, if convenient.

(7846) W. D. H. asks: 1. What is the
smallest E. M. F. and current which will produce an arc?
A. 'T'hecounter E.M.F. of the arc is 35 volts. Hence a
voltage greater than this is necessary. For direct cur-
rents at least 40 volts must be had. For alternate cur-
rents, 30 volts i8 the minimum. Five amperes may per-
baps be taken as the minimum cnrrent. 2. I would like
to produce a small arc light with the smallest possible
size of dynamo. using the best and most efficient mate-
rials, and built into the most compact form; what would
be the approximate size and weight of such a mac’ ine?
Please give me an estimate, at least, of the eize of such
a machine. A. 'The dynamo which would light such a
lamp, would require about a half horse power to drive it,
and may be taken a8 of about the size of a half horse
power motor. 8. What current is required for the manu-
facture of calcium-carbide at about 60 volts ? A. In the
electrical furnaces of the carbide works at Niagara many
thousands o f amperes are used. We do not knoy the
minimum current for producing carbide. Twenty-five
amperes will enable some work to bedone. 4. Which is
the most suitable for this, the direct or alternating? A.
The direct current.

(7847) H. H. S. asks the cause produc-
ing ** Jack-O-Lantern.”” A. The ignusfatuus is thought
to be due to the spontaneons ignition of a small jet of
phosphoreted hydrogen, when it comes into contact
with the air. This gas is evolved by the decomposition
of matter in swampy places and rises to the surface of
the water where it takes fire and burns with a pale light.
Inthe night this may be seen from quite a distance.
It has always alarmed the timid and superstitious, but
it is in reality a very pretty chemical experiment.

Scientific Quervican,
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NEW BOOEKS, ETC.
AMERICAN TELEPHONE PRACTICE.

Kemster B. Miller M.E. New York:

American Electrician Company.
8vo. Pp. 458. Price $2.

There is quite a literature on the telephone but most of
them are hopelessly out of date and the practice they
The present work deals with the
sithject iti a masterly way and tells exactly what the elec-

stand for is archaic.

trician wighes to know about switch-boards and

perplexing points 1n telephone work. It is an admirable
hook and ig profusely illustrated by diagrams and half-

tones taken from the objects themselves.
the subject seems to he neglected.
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695 Water Street,
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AMERICAN PATENTS. — AN INTER-

esating and valuable table showing the number of patents
granted for the various subjects upon which petitions

ave been filed from the beginnng down to December
. Contained m SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002. Price 10 cents. To be bad at
this effice'and frow all newsdealers.
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A MODERN SAFETY BICYCLE. By H. A — -
Giarratt.  London: Whltfaker & GINF.&FOOT MACHINE SHOP OUTFITS,
Cowpany. New York: The Mae- L THES JTOOLS Ao SUPPLIES: /7!
millan Company. 1899. 16mo. Pp. < SEBASTIAN LATHE (0/CiNe i nnaT "o,
%24 Illustrations and plates. Price BARNES®

1.
The literature in book form upon the bicycle is far NEw FRIGTION NSK nRII-l-

from being extensive.

own machines if they desire to do so.
underlymg the construction are clearly expressed

The present work was intended
to help riders to understand their machines and with the
aid of the working drawings, mechanics can build their
The principles

FOR LIGHT WORK.
1las These Great Advantages:
The speed canbe instantly changed from 0 to 1600 without
stogpmg or shifting belts.” Power apphed can be graduated
rive, with equal safety, the smallest or largest drills
within its range—s wonderfuleconomy ir time and great
saving in drill breakage. Send for catalogue.
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No machine on the market can equal
our No. 00 Hand Bench Milling
Machine with two speed counter.
Spindles and bearings of hardened
and ground tool steel. Arranged to
take same size chucks and other
attachments as fit mouth of bench
lathe spindle. Traverse movement
of table 7 inches. Fuller descrip-
tion in free illustrated booklet.

The Pratt & Whitney Co., Hartford, Conn.
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we

Book, scrap, C. E. Schwart,.
Books, binding, C. E. Scarse
Boot or shoe, W. N. Button.
Boots, shoes, etc., fastening
Boring drill, C. S. Stafford..

Bottle, En Earl & Critchlow
Bettle neck formin
Bottle washer. C.

machin Rud

. &. H. B. Fischer..

Brake. See Back odalmz brake. B|cycle brake.

Car brake. Vebicle wheel brake.

Brake indicator, W. D. Rogers............... «oouae

Briquet, C. F. Hood

Brooch, J. W. Simmonds..................

Brow band attaching device, C. Blume .

Brush, ¥'.G. Farnham................... 5

Buckle, shaft and harness, J. R. Boyd........... .

Burner. See Refuse burner.

Button. E. W. Sil8by........ccooiiiiiiiiiiniieiiin

Button, collar, J. H. F

Button, collar, W

Button, cnff. C.

Button, lapel, M.

Ca.lcdu]m Cﬁl’bld appurat,us tor treaung, J. von
Tl OW Ry T s s o s s sle s alale sls/sslalslslsless

THE HALL

BRASS PIPE WRENCH.

A PERFECT T00L
WITH FRICTION GRIP.
Bushings for all sizes and shapes.
Highly polished pipes made
up without scar or injury.
For Circulars and Prices
WALWORTH MANUFACTURING Co.,
128 v0 136 FEDERAL ST., BOSTON, MASS.

NICKEL

Electro-Plating
Apparatus and Material.
THE
i Hanson & VanWinkle

645478 |
645,235

645161
645,211

33

Co.,
Newarl. N. J.
136 Liberty St., N. Y.

Send your business card
for 160 p. 1898 catalogu

. (,42343'{. N& 32hs. Canal St

645,346 ml s —Chicasoidi
" Buy Teleph

wie DUY 1€1€PNONES

645%8' THAT ARE GOOD--NOT ** CHEAP THINGS."”

645,417 | The difference in cost is littie. W e guarantee

our apparatus and guarantee our customers
645 4& againstloss by patent suits. Our guaran-

| tee and instrurnents are both good.

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

| Largest Manufacturers of Telephones

2]‘, exclusively in the United States.

3% MAXIMUM POWER- MINIMUM COST.
,3589 f you use a pump for

beer, lard, acids, starch,

g Petroleum, brewer's

645,494 | mash, tanner’s liquor,
645,381 | cottonseed oil or fluids,
545,302 | hot or cold. thu:k or thin
45,449 | K 1 want to get
545.523 | TABER ROTARY PUMP
645,064 | which does the most work at.
| the least expense. Simply
5:]‘_’3 | constructed. Can be run at

any desired speed. Perfect-
.248 ' 1y durable. All parts are mterchanger\ le no
5'307 ' skilled workman, Defects guaranteed. talog*u.c free.
45,501 . TABER PUMP CO0., 32 Wells St., Buffalo, N.Y., U.S.A.

64 .42(1

Calcium carvid boider, White & Gilberi. 152 E | U L A
Camera, kinetographic, Lee & Turner.. 477 N W B N o c R
Camera, panoramic, N. Thomas..................... 645.276 (The Trigder.)
Camera registering mechanism, A. W, McCurdy.. 64 310
Can. See Oil can. Small as an opera glass. More
Can cleaning machine, C. W. Sleeper .. 645,138 powerful than the largest tield
gan I())p(i{nel:i A" ’I‘KBﬁcl%!e" .......... gﬁg%ﬁ 1 glass. Send for Circulars.

ar brake, J. cCollum 3 i
Car coupling, W. McBride..... 145.230 | ¥ Q UEEN & CO.
Car coupling, E. F. Pendexter 645,123 " Optical and Scientific Instru-
(CJar gouphﬂgAJ I’l;u'ums ...... 3,00 ment Works,

ar door, L. A. Hoerr. ..
Car, motor. W. Scheu................... T 3 1010 Chestnut Street,
Car'seat, reversible, W. . Schel]enbac . 64.1 516 | NEW YORK: 50 Fifth Ave. PHILADELPHIA, PA.

Car seat, walk over, Deverell & Lake.
Car ugple for mines, antomatic, C. H. |
Car wheel, railway hand W. J. Willits. .
Cars, electric ]lzhung apparams for
Preston & G
Cars, electric hghtl
Richards..............cuvvus 5
Carbon sheet ho MacFarlan
Carbureter.E A McAllister.
Carbureting, K. A. McAllister
Carriage, child’s, C, F. Dittma
Case. See Cleck case.

. |
Cattle guard, R. V. Wallace
Cattle, to nrevent fighting and;butting, ete. device
to be worn on the heads of hornless. S. A
100 14 B n e o0 A REEEEa oo I EEE haa000
Centerboard, boat, C. J. Smith.
Chain, R. A. Carter............
Chain, watch, S. H. Warren.. 5
Chair and tablet, combined, O. 8. .]ennmgs .......
Chopper. See Cotton chopper.
Churn, B. Kingsley.... .
Cigar branding machine, N. Du Brul.
Clg%r i}(mshmg and shaping machine, P. MuhbiZ

C]gm- or cigarette holder. W. H. Kin
Cigarette mouthpiece applying machme J. 8.

BEEINAN. cnvracvmersassocoss csoatssissnsrporsoossas
Cleaner. See Grain cleaner.
Clock case,T. W. R, McCabe............ ..
Clock frame, Woodruff & McCabe
Clod crusher and pulverizer, W.
Closet. See Dry air closet.
Closet seat, B.HOIZ. ...............cooiiiiiiiiinnnnen,
Cloth cutter, A. G. Saberg et al..
Cluteh, frietion, De Bion & Bouton
Clutch. friction. J. Monkhouse. ......
Cock, conical water, E. A. Pohlman...
Comn controlled apparatus, U. Perrier.
Coin delivery device, J. M. Butcher...
Coin detector, T. I. Perter.
Cold storage apparatus or system A J
Collapsible tube, F. Stohr.
Combing machine, Wenning & Gegau
Composition of matter. W. Prampolin
Concentrator, J. Mauldin.
Confectlonery di

Daggett
Cooker, feed.
Corkscrew register, H. A
Corn husker, J.
Corset stay or stiffener,
Cotton, apparatus for unbalmg and o

raw, Ecroyd & Marsden
Cotton chopper, D.

.. 6456.279 ‘

ot llso | HOW TO MAKE AN ELECTRICAL

| Furnace for Amateur's [Jse.—The utilization of 110 volt

645.212 | Plectrlc circuits for small furnace work. y N. Monroe

Hopkins. This valuable article is accompamed by de-

45,216 | tailed working drawings on a large scale, and the fur-

nace can be m:ide by any amateur who is versed in the

use of tools. This urtlcle is contained in SCIENTIFIC

AMERICAN SUP PLEMEN'P No. 1182. Price 10 cents.

For sale by MUNN & Co., %1 Broadway, New York City,
or by any bookseller or newsdealer

The New Yankee Drill Grinder

8clentlfieally Correct.
The only drill grinder ever made requiring
but one preliminary adjustment. Gage Jaws,
‘hucks and other time-consuming apparatus
hrown to the winds. Any clearance
obtuined instantly. Brills cut like razors. A
Loy can use it. Xron Workers! This

645.388
645,240

645 102 machine will pay for itself many times each
year. Correct work impossible without it.
... 649, 47() Write us NOW while thinking of it.
.. 645,465 | THE FULLER MFG. CO.,

Successor to G. T, Eames Co.,
645,180 250 Asylum Av, Kalamazoo, Mich.

645,399
645,287

Manufactory Established 1761.

5 | LEAD PENCILS, COLORKD PENCILS, SLLATE
PENCILS, WRITING SLATES. STEKIL PENS, GOLD
PENS, INKS, PENrIL CASES IN SLLVER AND IN

| GOLD, STA'I'IONERS' RUBBER GOONS, RULERS,
COLORS AND ARTISTS MA'T'ERIALS.

78 Reade Street. - - - New York, N. Y.

Manufactory Established 1761.

AGNETOPELLS

NAG
\| %% TELEPHONES:

504

401
5,515
645,444

ELECTRICAL SUPPLIES

o sAMe M e ¢ GTRIG Co
toammﬂ;lﬂﬂ—u-stﬁmnus.com.

2&22’

- ——

Cotton gin, roller. J. E. Cheesman........... . 390000 645,288
Cotéon piece gnods. ﬂxmg the finish on, M. S. o)
Coupling. See Car coupling. Hose coupling.

Vehicle reach coupling.
Cream separator, H. Whitlock...................... 645,242
Crusher. See Clod crusher.
Cultivator planting attachment, S. W. Nelson.... 645326
Culvert, M. C. Trumbull..............c.cociiiannen ... 645,146
Cup. See Grease cup.
Current meter, alternating, W. H. Pratt........... 645,125
Current motor. alternating, W. G. Rhodes .. 645,130

Cut off and light extinguishing apparatus,
automatic, H. L. Groome......
Cut off, automatic, G. Christensen
Cutter. See Cloth cutter. T
Cycle seat, T. D. Wil
Cyclometer, L. J. Burdick
Cycloni{eter or registering

645,268
545,069

645.412
645,201

di
Dashboard, hinged, Alexander & Reynolds.
Defaca,mng apparatus, liguid, K. W, Deming
Delinting machme, J.J. Faulkner..........
Denta) broach, 1. A. Young.......
Dental separator, E. Wishart. ..
Desk, school, Holiman & FKields
Detector. See Coin detector.
Detergent. J. erard
Dice, W. Mape:
Dmmfect.ants to water closets. float attachment

for automatically feeding, H. k. Jon
Display rack, H. M. Greener.
Door hanger, L. A. Hoerr
Door, sliding, L. A.
Drawing board rest, H W Roberts
Dredging machine, L. C. Eisenhut.. e
Dress shield fastener, G. W. Ferguson........... B
Drill. See Boring drill.
Dry air closet, G. R. Scates..........ccooen vaieanen
Drying apparatus. C. Mallinson.
Dust collector, J. E. Mitchell.......
Educational appliance. M. Thruston.
Electric circuit controller, B. N. Jones
Electric lighting, producing incandescent mate-

rials suitable for, G. Alefeld
Electric meter, L. C. Reed..
Electric metering system, L. C. Re d 1

645.200
645,052

Electric motor control. W. R. H{am

Electric motor control, F. A. Merrlck ., 645 117

Electric motors, apparatus for control of, W. R
Hamlen .......oiooiiis viiiiiiiiiiiniiinin i 645,089

Electric motors, starting asynchronous and syn-
chronous monophasic, E. Can tono..............
Electrically treating matecials. E. G. Acheson
Electrode. battery, K. K. 1
Electrotyper’s furnace, B. F. Jackson
Elevator. See Siphon elevator.
Enameling table, C. A. Sievert..
Enafme(],mg table or machine
or!

. 645,517
645,393

End gate. .. 645,241
Engine. 5
Rotary engine. Steam engine.
645,398

Engine igniter, explosive. 1.. Jones, Jr... ........,
Engines, automatic cut off for, J. B Opsahl o
Engraving machine table. N. Ded
Engraving machine tool grinder, N Dednck
Evayorator, A. P. Merrill
Excavating machine, J. H. W. Libbe..
Excavator, self loading, J. W. Weaver
Eyeglasses, . M. Thompson..........
Eyelet, L. A. Rob
See Woven fabric.

Fans, banger for electric ceiling, Ayers & Groth..
Faucet, measurmtz. D. B. Jackso

Fence post J. D. Paldi
File, newspaper, J.
File, newspaper, B. R.
Filter. C. I. Simpson..........
Filter, J. F. Z:egler . 6
Flreamﬁ, rapid tire breech loading, J. J. (Jreen- .

64
64

Fn‘emanshelmet W. C Va;en
FKiremarf’s mask, W. Bader. .
Flour bolt, W. L. Burner......... . ... .
Flour bolt brush operatimmg mechanism WL
L+ 0000 0 0Ga0 000 JOE0aEE0EE00000 00000000

Folding machine. O. Laudry .. 645173

Foot power, Z. McCuns...... . 645,324

Friction drum, C. p ............ 645,163

Furnace. See Electrotypers furnace. Heating

furnace. Reverberatory furnace.

Furnace, W. C. Johnson..................ccooiiiin 645,319

Furnaces, smoke consumer for steam boiler, 11.
LA D800G O35 60330008088000000803000000 645,063

Gage. See '1 rack gage.

Gage, W. E. Jones.. . 645,104

Galvanizing metals, E. I. Braddock.
Garment banger, Hall & Donaldson
Garment supporter. J. Sulzbacher.
Gas burner attachment, T. J. Bus
Gas engine, A. Heil..
Gas generator, J. E.
Gas generator, acetylene,
Gas meter, 1. H. J. Leckband.
Gas regulator, & L. McAdams...
Gas valve, pressure, C. A. Weber-Mar
Gate. See End gate.

Gate, Hatfield & Tarr.
Gate. A. Lindquist
Gear cutting machine, C. R. Gabriel
(zenetmtor See Gas generator. Steam gener-

ator.
Glaslx’s ,frgcles élpparams for producing hollow,

645,375
Glassware engraving machine, G. Schiffbauer. 645,333
Glove washing, D. Potter........................
Girading machine, road. E B. Kirkendall
Grain cleaner, S. H. Tromanbauser.........
Grain cleaner, self leveling, J. M. Lasswell
Graphite, manufacturing, K. G. Acheson..
Grease cup or lubricator, C. . Kellom.
Gringing machine, 8 Brown..
Grinding machine, ¥. Faucett ..
Gmédmlz mill feed mechanism, roller,
oelt.
Harilldle ]See Kettle tipping handle.

. 645363
645.442
. 645. 226

AU H!

645,245

Package

Hanger. See Door hanger. Garment hanger.
Harness, C. B. OI8€N........ooeeeuiei viiiaenenins 645,327
Harness breeching straps, shaft attachment, for,

(0 1o}, (O35 o oo e I R o o Tt O oL 645,289
Harvesting machine, J. W. Hull .. 645,396
Hat fastener, I W. Cammanr.. .. 645,921
Hat or cap rick, E. J. Ki k ......................... 645,362
Heater. SeeTank heate
Heating furnace, S. 1. Wel]man etal........ ..... 645,305

Hinger, mirror, J. Roche..
Hinge, spring, J. Jackson..

645,218
645.397

Hog scra, é)lmz machine, G. 645,418
Hook and eye, 8. F. Sullivan.. 645,434
Horse heel spreader. J. McDon 645.511
Horseshoe. cushion, Simmons. 645,193

Horses, protector a
Lachenmyer. .

Hose coupling. P. | ard

Hose supporter, A. M. Enckso

st insect

0 645,343
645,537
645,252

Husker. See Corn husker.
Ice cream, etc., cutter gagefor, T, F. Crowley.... 645503
Indicator. See Brake indicator. Office indicator.

. Street indicator,
Injector, steam, k. Sticker...... . 273t 0 645,275
Ink well, E. Oldenbusch..... .. 645,121
Iron, refining, F. W. Hawkins... 645,205
Jack. See Wagon jack.
Jar closure, fruit. A. Smelker....,.......co.eoiiiii 645,430
Jar holder, fruit, L. E. Gower. 645,391

Jewelry, G. Lincks
Jewelry fastemng‘ B. Conlan.
Joint. See Rail joint. Rallway rail joint.

........... 645.108
.. 645,071
oy Tube
Kettle tlppmg handle and cover holder, K. \lor-

..................................... 645.119
Kl]n, J & C. Lengsholz.... . .. 645207
Kite, E. B. & F. Merriman. . 645,423
Knapsack L. Weisenburger 645,151
Knife. See Paring and slicing knife.
Knitting machme F Rosatietal................... 645.332
Lamp. W. C. Hom4n............. . 645,099
Lamp burner. W B. Thompson. 645.340
Lamp. electrie arc, W. Vogel. €45,449
Lamp, gas, M. P, Stevens 645,142

Lamp globes, manufacture of incandescent or
other, W. C. FuSner.............coocvviieneennnss 645,204
Lamp wick raising and controlling device, Wai-

bel & Meytrott....ooooiieiniiiiiiiiniiiiiiiianass 645,282
Lamps, fastening device for heads of electric
glow,J. Kremenezky... ........c..coiuiiiinnnn. 45"hh

Lantern, C. H. Koster.
Lathe, J. K. Dowding .. .
Lathe turning attachm G Reynolds.
Leaching vat, bark. J. B. Thoms................
Leak stopper for vesse]s external, A. Colome
Leather. coloring, S. K. Felton, J
Leather dressing. A. R.
Leather, treating. R. B
Level, J. W. Bechtol.
Level, plumb. B. C. M

‘lghter pocket, C. M. Camp 645,456
Linotype machine, J. S. ’I‘h()mpm 645,438
Jmotype mnchme casting mechan
el.. 645,472
Lmo ype
H. Doolittle . 645,073

(Continued on page 190)



W“
AreYou on

Are you nt a standstill HHo the driving ghnl’l of
an engine when its force is all exer
axle?

A start in the right diregtion will |l
enable you to use the power you possess
20 a% to do more valuable work, and gainj
a higher salary. Yow can be trained by [
malil at home, to take

ew Position
the study that aitracts you: l:.leﬂ.rh.-nl.
!h rchuniecal or Steam Engineering, Archi-
tectural or Mechanienl l)rawiu Civil
Engincering, Stenogra ook
keeping, und English Qh-nr.u'ln-s.
\ The terms of payment will suit every.
body. 150,000  eiudents  and
¥| aduates. Write for circulars,
he International Correspand-
enee Nhnllh Rox 942,

TAUGHT BY MAIL
Professional, Elective, Commercial,
Law (ourses. Guarantees best in-
struction ever prepared. Indorsed by
students and attorneys everywhere.
Basy terms. Begin now.

NATIONAL CORRESPONDENCE SCHOOL OF LAW,
38 North Pa. St, Indianapolis, Ind.

Engineering
TAUGHT BY MAIL

Full courses in architec-
ture, surveying, drawing;
civil, mecbanical, electri-
cal, steam, hydmu]lc, mu-
nieipal, sanitary, railroad
and structura.

ENGINEERING

Graduation with degrees.

upwards. Payable in installments.
Send postal for illustrated circular
to-day. Sth year.

$20.00

NATIONAL CORRESPONDENCE INSTITUTE (Inc.)
23-47 Second Nat’l Bank Building,Washington, D.C*

'lhguaainn}b are w-,(,matl.{l
an aining botter posie
Llunﬁ and salaries study- i

ENGINEERIN
T AU G H T system. %en {'eg::]ll}l%:lgyt#l‘é;ﬁaﬁ

neering, Mechanical Engineers
BY MA“_ ing, Mechanical Drawing, Elec=
tri¢ Lighting, Short Papu!ar |
Electrical Course, Elementary Mathematics,
etc., by mail. Study
Institute endorsed

in ﬁpnre time only.
and others. Catalogue free.

ELECTRICAL

¥y Thomas A. Edison

ELECTRICAL ENGINEER INSTITUTE,
Dept. A, 120 Liberty Street, New York.

‘This beats Wind, Steam, or Horse Power.
We offer the WEBSTER 25 actual horse power

GAS ENGINE

.l for #8150, less 10 per cent discount for cagh. Bailt
on finterchangeabie plan. Built of best material.
Made in lota of 100 therefore we can meke the price.
¥ Boxed for shipment. weigbt 800 Ibs. Made tor Gas

or Gasoline.

é.; Also Horizontal Engines, 4 10 30 h. p.
o WEBSTER MFG. CO.,

£3 1074 West 15th St., Clucazo.
50 _ Eastern Branch: 3% D Dey Streer. New York {'ity.
; E Southern Agents: Boland & Gichwind Co., Lt

So. Peter and f.afayette Sts., New Orleans, Lu.

SIMPLE, SAFE AND ALWAYS SURE

You can always rely on
good hard work for avery
long time from a

WITTE GASOLINE

or GAS ENGINE.

They cost the least iu g

e end.

WITTE IRON WORKS CO.
1207 Walinut St.,
Kansas City. Mo.

THE MIETZ

a'welss KEROSENE |

and GAS Engine

burns KEROSENE cheaper
and safer than gasoline. Auto-
matic, simple, reliable Nao
electric battery orfiameused
Perfect regulation.Belted or
directly coupled to dvnamo
for electric lighting, charg-
ing storage batteries and

all power purposes.
Send for Catalogue.
A. MIETZ,

198-138 Morr S, NEw York.
Markt & Co. London ,Bamburg,Paris

5 CENTS ADAY pays for
the use of

Che Shimer Gutter Feads
T'0 matcb 12,000 ft.of 4 in. strips
(board measure) singletongue and
oove -the most economical
utter Head in all tbe world. send
. for Catalogue, No. 22. Address

S. ). SHIMER & SONS, Milton. Pa

A COMPLETE

Electrical Library

By PROF. T. O'CONOR SLOANE.

An inexpensive library
of the best books on
Electricity. Put up in a
neat folding box, as
shown in cut. ¥or the
student.the amateur,the
workshop. the electrical
engineer, schoolsand
colieces. Comprising five
books. as follows:
Arithmetic of Eiectricity

138 pages, . . . $1.00
Electric Toy Makmg. 140

pages, . . . 100
How to Become a Suc-

cessful Electrician, 189

pages, . .. . %100
Standard Flectrical Dic-

tionarv, 682 pages. $3.C0
1,300 panex, Electricity Slmphﬂed 158

pages, . . £1.00

Five volumes,
and over 450 illustrations.
A wvaluable and mdisveneable addition ta ewru ubmry |
Our Great Snecial Offer.—We will send prepaid
tbhe above five volumes, -andsomely¥ hound in hlne cloth,
with silver lettering, and inclosed in a neat folding box,
as shown in the illustrarion, at the Special Reduced |

Price of 0 for the mmplete set. The regular |

price of the five volumes is $7.00.

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

Mail bag catcher and deli

| Package carrier safety lock.

| Sack tying machine, J. W. Pe
_ | Sash'lock. H. U. P

Srientific

Sash

Lock. See Package carrier safety lock.
lock. Seal lock. 'I'race lock.

Logging car, G. A. Mountcastie.....................

Loom, G. ¥. Hutchins.....

Loom protector mechan

Lubricator. E. H. Lunken

Magnetic pad. J. k. Strang

MCDAVALLFTE < 2ooe e feee e enee
Malt and coffee, roasung, K. Linde
Mattress.J. W. Case................
Mechantcal driver, l M. Uppercu
Mechanical movement, .J. h E. Diffendertfe
Mechanical movement. C. R. Gabriel.......
Mechanical movement, A. Kresen et al.
Metal foil or leat, producing. G. Alefeld.
Metal punching appliance. . McCarty ...
M-etals, reducing easily oxidizable, C. W Mile

Meter. See Current meter. Electric meter. (188
meter.
Milk beating apparatus, N. Ernst.......coove ... 645316
Mill. Ree Rolling mill.
Milliner’s box, 1.. M. Sutton......................... 645.5:38
Milling angular toothed bevel wheels, machine
ROLYE. BOIanOWSKI. .. $PF . . Sia. fI. .. N 645.428
Milling cone screw wheels, machine for, E. Pola-
RS . S o e
Miter box and calculator. doubie, P. Mc- |
onald............ccooeeno. . aiREREEE RS . 645,120
Mitering machine, C. Lesifer.. 645.106

Moistening device, S. W. T'aylor...... .. .....
Mold. See Water tank mold.
Motor. See Current motor.
Mowing machine, H. I.. Hopkins..
Music box, electrical. J. Natterer.
Music stand, Latourell & Fischer.
Nails, apparatus for cement coating an
mng, Copﬁ!:md
Nest. ben’s. A Tw
Nut wrench, W 8. Vankirk.
Oﬁiceindicator, C. V. B. Re
Oil can,J. K. Worrell.....................
Oil distributing means for oil
Charon & Manaut
Oven, baker’s. 'T. Hitcben..

. 640,143

645,527

645,385
615..341

| Package handle. H. H. Flanders. . | 65317
| Packing, H. Boehling........... . 645,224
Packingcase. R.J. Prins................ooie o 645,214

Pad. See Magnetic pad.
Paper board. forming, K. E. Rogers

645,374
Paper feeding macbine, W. Bridgewater.

. 645,162

Paper hanging apparatus, wall. 1. E. Muﬂi . 645.118
Paper manufacture, I°. A. Fletcher....... 645.080, t45.081
Paper pulp dressing and evening device. H. Vlel-

ForiB o S, SO o o o T - 645 122
Paring and slicing knife, J. W. Alien 645
Peat burning apparatus, G. Gercke. ..

Pencil, lead. A. B. Foster... .........
Pens. brushes, etc., holder for, A. Ogl
Percolator for coffee or tea pots, C. B
Photographic flim, O. Moh
Photographing apparatus,

277
645,209
145,215

2

automatic, J. k.

Pilot burner. automatic cut off, J. P. I
Pipe. See "T'obacco pipe.

Pipe molding machine, H. J. Taylor 645,408
Plane. bench, J. A. T'raut... 645.220
™ocketbook, J. Davidson . 645,460
Post. See Fence post.

Potato tork attachment, R. M. Michael............ 645.268

Power. See IFoot power.
Press. See Wine press.
Printing press sheet perforaror  H. K. King
Propeller, steamship, C. 5
Provision box, window. H. G.
Pulp, machine for making vessels

ulle

Pump, bucket chain. C. Heff1
Pyrotechnic gun, rapid fire, W. Teale.. .
Rack. See Display rack. Hat or cap rack.
Rail bond, C. J. Mayer (relssue)
Rail jeint, R. V. Wallac
Rail joint testing appxratus R. W. Conant
Rail system. electric third, G. C. Hicks..
Railway construction, II. B. Nichols......
Railway loop system. street. A. J.'I' rebbm
Railway rail jc Hmt K. M. \lc\'lckel cena
Railway tie. . Blauch 5
Ratchet wrench, C. [\mgs]ey
Reel. See ‘I'npe reel.
Reflector, lamp, G. Shannon
Refrigerator, H. B, "Murdo ck
Refuse burner or crematory for burning garbage

Jo CONIeY ... o it an 645,349
Register. Sce Corkscrew register.
Register dial. G. H. Alton... ... .............. 645,054
Registerinz and recording machine, weight, P.
I mon 00000 0000000000 TERIEH. . S o on 645.233
Rein and whip holder. combined. J. E. Williams. 645,243

Remedial substances from swine blood, prepar-
ing, G. LOTeNzZ. ..ottt iiiiiannaeenes 64.
Reverberatory furnace. H. Pahaut. 3
Rock drill engine, P. H. Reardon..
Rolling mill, P. M. Web
Rolling mill. S. T. Wellman et al.
Roofing, J. T\ Joslin
Rope fastening device. ¥. P. Howard.
Rotary engine, E. J. Herchert...
Rotary engine, K. G. V. Mytton
Rotary engine, M. .). Robinson
Rotary engine. K. 'I'homann.

Safe, screw door, (. E. Blechsch
rindle..
Sash lock. U. Transue
Saw filing machine, O. C. Pendleto A
Scale dissolver and preventer, Davis &

burger,
%cale pocket prescription. R. W. Harmon

Scraper. road. B. F. Shuart.......... ...... 645,134
Screen. G. W. Cross . 645,072
Screws, machine for manufacturmg wood. :

SIoAN. . ..ot s 645.139
Seal lock. T.. A. Hoerr.................. .. 645.096
Sealed folding hollow body, F. A. Walter. . 645.196

Sealing newspapers, etc., machine for. C. V. Hol

land . 645,471
Secretary, portable. C. Goodwin..... 645.085
Self playing instrument. E. C. Hiscock... . 645,172
aeparator See Cream separator. Dental separa-

10!

Sewage to filter beds, apparatus for applying. K.

A, Bartbour:. . ... . covouee - que - sanwas . 645160

Sewing machine, W. Hlavacek. 645.295

Sewing machine cabinet, Abramson & Person....
Sewing machine thread waxing device. W. K.

BT 0q0 o e
Sewing machme tucking guide, A. Laubscher.
Shirt. K. G. Osgood..
Shoe, H. W. Fowler

Shoe fastening, Carman & Morris. 6
Shoe fastening, H. W. I‘owler..... 145,468
Sboe polisbing device, G. B. Dunn 645.166
Shovel, J. Colognati................... .. 645,348
Sifting. scalping, and grading machme. W. I
Burner... 645.453
Single trigger f

Singletree and spreader. com
Siphon elevator, .J. L.emichel.
Skate, roller, [.. M. Ricbardso:
Sleizh knee, K. Jones...
Snap switch, G. W. Hart
Soda, apparatus for prouducing caust
Anderson
Sound finder. Burger, & Williams.
Spark arrester, J. R. 3
Spike machine, G. E
Spindle band end bolder, W. H. Braceweil.
Sprinkler. See Street sprinkler.
Stamp affixing rnachine, W. R. Landfear..........
Stand. See Music stand.
Steam and destroying and utilizing garbage, ete.,
apparatus for generating, J. 'T. Robbins. 6
Steam boiler. E. Humphrey..
Steam engine, J. H, Fogarty. ..
Steam engine, turbine, .J. Young......
Steam engine, valve gear, ). Valentine
Steam generator. Hannam & Bechtel.
Steam trap. H. Helling....... ....
Stitch machine, fair. E. F. Mower.
Stone, composition for manufacturing artificial.
Heinl et al
?ropper. See Leak stopper.
Stopper fastening, P. Devlin
Stove burner, gas. H. Phinney.
Stove, oil. W, H. Wilder........
Street indicator, electricnl. G. W. Stevenson
Street sprinkler, K.
Street sweeper, band F D. Wright.
Switch. See Snap switch.
‘I'able. IQee Enameling table. Engraving machine
table.
Tag assorting machine,

645207

tobacco, J. V. Bohan- ,

cense.
Boll &

Tank heatev i
Tape reel, W. L. E. Keuffel.
‘I'arget. traveling. H 1. Mo

Telenhone exchange system a 8

Miller.. .. 643.402
‘Thermometer, oven, R. I.. Nourse .. 645371
Thread cutter, J, W. Lane.............ccocvvuuniinnan 645,174

(Continued on paye 191)
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EXITITINIEIIAPINTE R

FROH FACTORY TO USER

Direct at Wholesale.

‘We manufacture 178 styles of vehicles and 65 styles of harnessand
we gell them direct to you at wholesale.

WE HAVYE NO ACENTS

and are the largest manufacturers of vehicles and harness inthe
world selling to the consumer exclusively. We give you the
advantage of the largest selection. You run no risk for we ship all
goode anywhere with priviledge of examination; we guarantee
everything, Our line cons:scs of Surreys, Traps, Phaetons, Spiders,
Stanhopes, Driving Wagons. Top Buggies, Open and Top
Road Wagons, Spri ng Wagons, Delivery Wagons, Milk Wagons,
Wagonettes, and all styles of harness. Send once for our
large fllustrated cntnlnﬁuoa.nd look into the merits of this
proposition, mailed F.

ELKHART c+" 43210 %S Elkcharty Ind.
X YRS IIA

DON’ T LEAVE YOUR KEYS

in the front door. Fasten
them to the pocket or waist-
band with a key chain secured

MERITORIOUS INVENTIONS

financed or patents sold outright. Capital furnished
for good enierprises at 5 per cent. Stock companies
| formed and influential directors procured. $Stocks and

bonds sold. We transact all business on_commission by the Improved -
strictly. No advance fees. PETER WHITNEY, 100 burne Patent .
Broadway, New York. Blips on easily, grips like grim

e death, don't tear the fabric,

released instantly. By mail,
2 cents.  Catalogue of other
novelties, free,

AMERICAN RING CO.
Box P, Waterbury, Conu.

STAHDARD STRAINER CO.,

Dripless Tea and Coffee Strainers.%
37-40 MAIDEN LANE,
New York.

20 CENTURY “egis

t AUNCH | Nickel-plated,

| This Idenl Gentleman aunch »1euunt1y finished,

%I'{T:]:?rh»l &;:qw‘.?h‘e' “rsnftt: rl;'-‘lmhlnle l:‘:lt‘nt ;2& m‘ql?]eﬂml. 25 cents.
miles, ranteed for one year. ce rder 8
now, avold Spring rush. Send 10 cents for handsome AGENTS WS\NI‘E".

hpamr- catalogne of Steam and Sail Yachts, Launches,
i1 Boats, Cances, RACINE. _BOAT MANU-
FAL"I“URi\h C0., Box D, RACINE, WIS,

2 MARINE MOTORS

are GUARANTEED tn

GIVE SATISFACTION.
Durabie in Construe-

» tion and Easy and

° Safe in Operation.

F Send for Catalogue

and investigate our claims,

TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U. §. A.

Always cheaper
in the end than any seeds
that only cost half as much.
Tested, true to name, fresh and
reliable. Always the best. Ask
for Ferry's—take no othera.
Write for 1900 Seed Annual.
D. M. FERRY & C©0.,
Detrolt, Mich,

Write for book of paint helps
and learn why and how Pat-
ton’s Sun Proof Paints are

GUARANTEED for 5 YEARS.
Liberal inducement and agency
to dealers.
JAMES E. PATTON Co.,
227 Lake 8t., Milwaukee, Wia.

MACHIYEH. Corliss Enulues Brm-“ ers’
and Bottlers’ Machinery., THE VILTER
MFG. CO,, 88 Clinton Street, Milwaukee, Wis.

ICE

oy BICYCLE REPAIRERS’ SCREW PLATE

(‘ut 24 threads 1-4, 5-16, 3-8, 7-16, 1-2. Retails £5.00. Our special
- cash offer $2.50, when money accompanies order.

THE FRASSE CO.,

38 CORTLAND ST., NEW YORK.

ylonedinof Reiots, Notes & Quatin

12,500 RECEIPTS. 708 PAGES.

Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in
Half Morocco, Postpaid.
HIS great

Twork has now
been on the mar-

Send 23 cents for exbaustively written Treatise,
“How to Repair Bicycles.”

$| YEARLY FOR REFAIRS

It has been found
that it costs # tritle
less than &1 per year
to keep our Holst-
ing nginen in
repair. That speaks
well for their supe-
rior make and dura-
bility, doesn’t it?
There is no more
economical or ser-
vicealle engine
made formines,quar-
ries, docks, etc
Much cheaper than
steam.  Both friction and gearedholst 6 to 150h. p.

sandoreiny) 103 pussg

Weber Gas &

Gasoline Engine Co., 402 S. W. Boulevard, Kaxsas Crty, Mo. ket for nearly
six years, and
thedemandforit

hasbeenso great
that twelve cdi-
tions have been
called for,

The work may
be regarded as
the product of
the studies and
practical ex-

Storage Batteries
= [Morrison System, «

Cast Plates. Long Life. pgll'icgce 10f .thtc

R < : ablest chemists
Perforations. High Efficiency. | o) 1" orkers in
Applied Paste. Great Capacity. all parts of the
Infringement. Superiority. world; the infor-

mation given be-
ing of the high-
est value,arrang- : : s
edand condensed =
in concise torm,

convenient for ready use. Almostevery inquiry
that can be thought of, relating to formulie used
in the various manufacturing industries, will here
be found answered.

Those who are eugaged in .almost any branch
of industry will find in this book much that
is of practical value in their respective callings,
Those who are in search of independent business
or employment, relating to the home manutacture
of salablé articles, will find in it hundreds of most
excellent suggestions.

MUNN & Co., PusLisHERs,

Electric Chemical Formations for all Purposes.

Central Station, Power and Isolated Plants.
Automobile Cells a Specialty.
Send us size of your Containing Cells and Specifications.

(F~ Send for Circular S. A.

HELIOS-UPTON CO.,

Address all communications to

224 Fullerton Avenue, Chicago, 111.

BI.IILD YUF:UR OWN ENGINE.

’,\ S G ASTI NGS Office of the SCIENTIFIC AMERICAN,
S BASOLINE ENGWES"-U\UNCH[S
ol “IE“L:"ﬁ'ﬁle“'ENﬁlNE WKS enno.n&n:os 361 BROADWAY, NEW YORK.

TO LIGHTEN LABOR

A new invention to save time, labor and expense. Abolishes soot,
dirt and odors. No waste fuel - no sweitering over hot stoves. The

“PERFECTION” GAS SADIRONS

heat in two minutes, burn but two feet o f gas per hour and cost only two
cents per day. Can be attached to any gas bracket. By pressing lever
on front of the iron—as shown in cut—it becomes released and is then
reversed and ready for use on the other or clean side. It can be kept
in constant use. It is the most convenient and economical sadiron on
tbe market. Price, $3.00 for No. 6 (Household size). Sent prepaid to
any partof U. S, onreceipt of price. Moneyrefunded if not satisfactory.
F~ Sendfor free Booklet on Household Specialties.

HOUSEHOLD SPECIALTY MFG. CO.,
43 LEONARD STREET, NEW YORK CITY.
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Seientific

Aumevica,

Direct from the Factory asa.s.a.
We ship every arti-

g 0" APPROVAI-” cle “*On Approval,”’

subject to refurn at our expense if not found posi-
tively the best ever sold at 80 low a price as we name.

PATENT APPLIED FOR

I 9 This Desk is48 inches long, 30 inches
wide, 48inches bigh. It hasa fine quarter-
sawed oak front, closed back, froni base mould, 22
piizeon-holes, 9 file boxes, 2 arm rests, bail beanng
casters, and 3 complete letter files. This desk
has a good polish finish, and from a dealer would
cost$28to $35.
WE PREPAY FREIGHT to all
of the Mississippi and north of Sout!
(Points beyond on an equal basis.)

R Sl Ah Sh oh b b Sh b Ak S o b oh ah b ah ab ab ah ab ab ad Y

oints east
- Carolina.

Wrrite for eur Complete Catalogue No. ** S 2.”

The Fred Macey Co., Srand Rap:ds, Mich

~wrw+ Makers of Office and Library Furniture. vt

PP T WY O U WO GY QU W e OP WD G W OV GF e OF ST Ue OF TP 7 SUGP GO

Paon b oo o

[ ]

In South Africa a special
|
corps of corrzspondents and

photographers, headed by
Julian Ralph and Howard
C. Hillegas are working for
COLLIER’'S WEEKLY.

COLLIER’S WEEKLY has the largest circula- |
tion of any periodical in the world tbat sells

for $3.00 or more per year. For sale on all

news-stands. 10 cents per copy. Sample copy
free. Address COLLIER’S WEHRKLY, 521 West
13th St, New York City.

PRIGESS‘“ ssu"

SEME: FIR CATALOGUE TO
BUILD

vour OWN MOTOR

1&lebe WorklngEmemgs of 1 h Jacketless Gns—
olme ovor in our OBIVE TOTOR

BER. 72 nwzes Con-ains manf' ocner mnerestmg am-
cles on Gasolme otors. Price 10 cents—stamps or coin.
STEAM BOILER NUMBER treats fully of Steam
Automobiles. Price 10 cents—stamps or coin. Sub-
scription $2.00 a year; 6 months, £#L0J). Foreign, $3.00.
Subscnbe for a year, from January lIst, and you will get

numb &= Mention this pap
THE HORSELESS AGE, Weekly. Establlshed 1895,
50 Nassau Street, New York.

BICYCLE TIRE REPAIRING.—

Mending of Single I'ube 'l'ires.— A practical articleillus-
trating the method of inserting patches and plugs with
pliers and pluggers, together with rubber band plugging
and the use of puncture bands. §illustrations. Con-
tained in SUPPLEMENT 1102, Price 10 cents. For
sale by Munn & Co. and a!l newsdealers.

THE

Berkefeld Filter

. gives a continuous flow of pure
water in large or small quantities. The
cylinder is made of Infusorial Earth,
which retains allminutegermsandimpu-
rities. Thecylindercanbe easily reached
and cleaned as often as necessary, and
taken out and boiled for sterilization pur-
poses. Rapid filtration and the purest of

water guaranteed.
IBI' RKEFELD FILTER C0,, 2 Cedar 8., New York.

1ilus. caf-
alog and
price list
on appli- §
cation

WILL POWER
NERVE FORCE

STAMINA
CALL IT WHAT YOU WILL

It is
the key to all business and social success. 1f you come in
contact with people, you ‘cannot afford to he without this
knowledge. Tt will gwe you an inestimable’advantage over
others, %‘Va gudrantee it, or forfeit 41,000 in gold.

By our new system you can learn in a few days at your
own home. @ur beautifully illustrated free treatise tells you
all about it. Distinguished clergymen, physicians and publu.
men all over the countryare studying this wonderful science,
and achieving increased success, Following are the names
and addresses of afew highly successful graduates of eur lo-
smute—space does not perrm: mentioning more:—

. PauL WELLER, box 200, Gorman, N.Y.; G.S. Lin-
COLN, No 101 Crutchfield Street, Dallas Texas ; Mss KaTH-
ERINE MESSENGER, No. 74 West Main Street, Corry, Pa.;
Rev. J. C. Quiny, D.D., Ph.D., Winn, Me.

We have thousands of letters of highest recommendation,
many of whick are published in our tree hook. Do not send
money, the book is free. A postal card will bring it. Address

NEW YORK INSTITUTE OF SCIENCE,
DePT. M.R.10, ROCHESTER, N.Y.

is the intangible power that controls human destiny.

THE’

Tbreshing machine blower. J. D. Diller......... .. 645311
‘I'breshing machine brace, W. Heidecker.......... 645,420
Te. See ltallway tie.

Tire, cushion. 8.3, Miller......... B RN 645,481
’l‘ire. pneumatic. H. Buchigna 345,347

‘Tire tightener, k. M. Marney. 645,367
Tire, wheel, W. Corliss 645,310
645,452

Tires, mold for vulcanizing, k. H. "Bolt
Tires, repair plug for pneumatic, L.
ter.

645,602
'l‘obacco 645,522
Trace lock, Klrkscey&, Bow 845,
Track gage, J. 1). Green 645.087
Traction wheel for agricultural machines, C. A.
Kand . 645,429
Tramway, cable, W. Dusedau......... ............ 645,314

‘I'rap. See Steam trap.
Treadle. N. Du Brul
‘I'ree protector, W. \Wat
Trimiuing making machine,
Trelley, T\ Dennis,
Troliey head, E. J. Rauch..
Trough., See Watering Lruux.n

Truck, collapsible. Green & ki IhoLL .................
T'runk tixture, D. Goldsmith.
'I'russ, hernial, H. BeCker............coeviiieenenan..
Tub. 'See Batb tub.

‘I'ube. See Collapsible tube.

T'ube joint. W. Hillman..................cooeeeia.
Tubing, wire conduit, C. I). Richmondt

645,524
645170
645,059

Type setting mucnlne. P. H. Mcbruth 645512
Valve, . B, 645,223
Valve, k. F. 645,078

Valve, automatic stop. Mayer & Hubner.
Vaive fear for explosive motors, H. P Maxlm

etial YN . N L e . 645,177
Valve, steam engine, A. Tandler. 645,1M
Valve. throttle, Goodell & J.obez. 45,084
Vanner, H. 'I. B 645,061

Varnisb for drawings, fixative, Chialiva & Du- "6
pont
Vehicle bcdy hanger, H. C. Martell
Vehicle, motor, H. Stommel
Vehicle, motor. W. O. Warth.........
Vehicle reacb coupiing. D. J. Marston.
Vehicle seat, supplemental, N. Marsh,
Vebicle wbeel brake. G. N. Windle..
Velocipede, 1. Tolson..
Velocipede, railway, J. G. . Matthews.
Wagon attachment, H. M. Kelly..
Wagon box, T. Forstner. .
Wagon Jack self locking,
Wagon, speed, B. S. Morden..
Wa]ls apparatus ‘for making p.
J. McNamee............. . ...l
Wargmg machin . ‘Slingland & Ku
Was See Bottle washer.
Wasbing machine, Dodge & Zuill
Wasbing machine, A. J. Smith.....
Wasbing machine, J.'S. Wilson
Water closets or urinals, silent flushing appa
tus fer, J. Challender
W ater, purifying, A. Schantz..
Water tank mold, D). E. Forker.
W ater tower, portable, H H. Gorter.
Water wheel. 8. J. Tutthill
Watering trougb. G. H. Mott
Waterproofing compo-board, means for, Sprmger
& Jobnson .
We]dmg, electrlc. Brown & Morse
Wheel. See Car wheel. Water wheel.
Window, M. Haberle.
Window fastener, A. T. B. Markham .
Window fastener. storm. J. H. Pease..
Window, reversible, H. K. Whitner..
Wine press. W. H. Hommel.......
Wireworking toed, B. B. Feltus.

Woodworking machine, [.. Platt 5

Woven fabric. M. R. Hartz.. ........... 645318

Wrench. See Nut wrench. Ratchet wrench.
Traction wrench.

Wrench. C. C. English . 645.074

Zinc reducing apparatus, C. W. Miles..

DESIGNS.

Belt body. J. Livingston

Belt body.portion, I.. Sanders. 2.3
Bracket, wall. E. Cliff............. 32.336
Carpet stretching plate. R. J. & F. Wright 2,342

Car?(et tacking device stretcher plate, C. P.
Drawm;.f roll clearer, W E. Keach.
Flagstaff socket. W. Hart........
Klower. artificial, L. P. Weber
Goffering tool, L.. P. Weber.....
Grain drill point or shovel, H. Funk.
Horseshoe calk, W. E. Cottrell..
Horseshoe pad. J. Kronenberg
Hose reel bracket, E. Cliff .
Hose reel end disk, E. Cliff......
Knife, fish cleaning, W. J. Irwin.
Knife, orange, M. E. Buailey
Picture exhibiting cabinet, L. Canda...
Scale frame, J. Jungwirth
Shafting hanger tframe. A. P. Sloan, Jr
Silversmiths’ stock, S. Leavenworth.
Spoon, W. T. Cogblan..

Tire, rubber. S. S. Miller,
Velocipede crank arm. A. M. Pri
Veloupede crank arm and sprocket wheelflange,

M.
Watch place, W C. Ball .

TRADE MARKS.

Bagsand twine with which to sew same, Fulton
Bag and Cotton Mills. b
Cotton fabrics, Siemssen & Company
Cream for toilet use, M. M Diutrichson
Cure for rupture, W, S. Ric
Emgroxsery materials, cermm named, H. B. Ph)l-
Tic

appar
tain named. C. 1{ Commichau
Gas mantles, incandescent, Con
descent Light Company.
Liquors. certain named malt,
Lotion, Lecaron & Fils..........covviiiiiiiiin ..
Medicine for certam named purposes, Firm of E.
MEECK]. . ... oo TR - R « oielelele
Ointments and lotions. B. Goldstein..
Remedy for botts, colic, and lockjaw,
Sirupand sugar, Abram Lyle & Sons,
I'in_and terne plate, Southern Railway Supply
(0263 111 s 1§ 1.2
Tools, certain named, Armstrong Brothers Tool
Compan ........................................... 34,326
Wood strengthener and preservative, P. C. Reilly 34,333

LABELS.

‘* Agate Nickel Steel Ware,” for agate nickel steel
ware. Lalance & GrOSJean Manufacturing Com-

................................................ ,409

4l Beechams Cough Sirup,” for a medicine, J. H.
NI R a5 000 0codb e qooooe dBnacs <o oco T TSR 7,406
e Blossum Nectar Honey.” for honey. W. A. Sel- 01
“ Bscapernong, for wing il bottles, B, GArrett. . 1400

- P?rmemed Milk Food,” for a food, M. .. Arake-

i R . . SO - N o]

Knight’s Fine Perfumes.” for perfumery. Knight
Manufactiring Company......co.eeeeee.eeeerueanss

* I.eatherine.” for a leather preserver, W. E. & J.
W. Sudiow

(] Pure White Ciover Extracted Honey,”
honey, W. A. SelSer......coovvuniniiuniinann .
“ Reinola.” tor cigars, Upmann & Wilcox.
“ Rose and Cucumber Jelly,” for a lotion, Charles
Wrigbt Company
“ T'riplets.” tor cigars, Orr, Hume & Company
“ Veribest,” for ﬂour. Whiteman & Patterson......

PRINTS.

* Order Genuine Machetes of Collins & Company.
The Best Are the Cheapest.” for machetes, Col-
NSJCOMPANIY M e oo e e-isioses sossoassnsssssassossess 2

A printed copy of the specification and drawing of
any patent in the foregoing list. or any patent in print
issued since 1863. will he furnished from this office for
10 cents. 1n ordering please state the name and number
of the patent desired. and remit to Munn & Co., 361
Broadway. New York. Special rates will be given where
a large number of copies are desired at, one time.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore
going list.provided they are simple. at a cost of $40 each.
[f complicated the cost will be a little njore. For full
instructions address Munn & (0., 361 Broadway, New
York. Otber foreign patents may ‘also be obtained.

Miningz,

cand ull

The Cvpewriteréxcbange

1% Barclay St.. NEW YORK
124 LaSalleSt., CHICAGO
38 Bromfield St., BOSTON
817 Wyandoite St..
KANSAS CITY, MO.
209 North 9th St,
LOUIS, MO.
. 432 Dlamon St
PITTSBURGH PA.
3 West Baltimore St.,
BAL MORE MD.
536 Califorma St.,
SAN FRANCISCO. CAL.
We will save you from 10
to 50% on Typewriters of all makes. Send for Catalogue.

i

(Cover drawn back showmg Air Sack and method of mﬂanon)

For CAMP, YACHT, HOSPITAL and HOME.
Also AIR CUSHI1ONS adapted for all uses.
Send for Catalogue.

MECHANICAL FABRIC CO., Providence, R. L.

Perfectmn Electric Alarm Clock.

A great improvement ove€r the
ordinary alarm clock. Rings un-
til youget up andstopit. 3-inch
silver-toned bell. Baitery lasts
12 to 18 months. Highly orna-
mental and effective. & Send
_ for Circular and Price List S. A

THE ). JONES & SON CO.
64 Cortlandt bireet New York.

MORAN FLEXIBI.E JOINT

for Steam, Air or Liquids.
Made in all sizes to stand any desired
pressure. i
Moran Flexible Steam Joint Co., Inc’'d
147 'I'hird Street, LOUISVILLE, K¥.

s peaL Steam GCooker

PCooke a whole1aeal over one burner, on
i gasoline, vil, gas, or common cook stove.

e Heduces Fuel Bills One-half

Makes tough meats tender.
Prevents steam acd odors. Whistle
blows when cooker needs more water.
'nl;llu-n. illnd

Dinner Sets, Bleyeles, V
other Valunble Premiv
order for Cookers,
eatalogue, We
TOLEDD C

[ 4
Send for illustrated
ay express. Agents Wanted,
KER C0., Box 71, Toledo, 0.

50 YEARS’
EXPERIENCE

TrADE MARKS
DESIGNS
COPYRIGHTS &cC.
Anyone sending asketch and descriptien. may
qurckly ascertain our opinion tree whether an
invention 18 probably patentable. Communica-
tions strictly contidential. Handbook on Patents

sent free. Oldest agency for secur mu patents.
Patents taken throuzh Munn & Co. receive
8pecialnotice, without cbar'ge. in the

Scientific American,

A handsomely illustrated weekly. largest cir-
culation ot any scientific journal. 'l'erms. $3 a
year ; four months, $1. Sold by all newsdealers.

MUNN & Co. 361 sroaoway. New York

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

Brass Band

Instruments, D rums, Uniforms,
& Suppies. Write for catalog, 446
illustrations, FREE; it gives in-
formation for musiciansand new
bands. LYON & HEALY,

88 Adams St.. OHIOAGO.

GAS LIGHT I5¢c A MONTH.

Any Where, 100 Candle Power and
A DAY SURE Avove
TO expenses and a steady job
| . to goodagents selling our

Gasoline Lamp. Needed everywhere.
BRILLIANT GAS LAMP CO., 42 StateSt., chicago.
CALCIUM CARBIDE 5577,
COMP’Y

35 NASSAU STREET, NEW YORK.
(A B C Code.) Cable Address: BRYAXE, NEW YORK.

IT 0031' us $4 000 2‘,’,‘,’:;’150

We have spent $4,000 on our new book,
“Haow to Make Money with Poultry nnd
Incubajors. ”’ It tellsit all. Leading poultry
men have written special articles for it. 192
pages, 8x11 In, [lustrated. It'sas good as
hers Incubator
—and it's the best. Out hatch any other
machine, 16 clrcular free. Sen
GELE VTN in stamps for §4.000 book No,134.
aﬂdmsmmomu. CVPHERS INCUBATOR 00-
Boston, Masa, oyland, N. ¥. Chlcago, IlL

- 3 I 0 First Premiums

rded to the PRAIRIE STATE
]\( UBATOR. Guaranteed to operate
in any climate. Send for catalogue.
PHAIRIE STATE INCUBATOR 0. Homer City, Pa,

FOR SAL —at Low Price—the following lic.
of Machinery—used but. sbort time.
3 Baker Bros. Geared Drill Presses (joined). 2 3-Spindle
Barnes Drill Presses. 2 Warner & S vasey Turret Lathes.
19-16 in. hole through spindle. 2 Warner & Swasey "l'us-
ret Lathes, 2 3-16 in. hole through spindle. 1 12-in. Swing
Pratt & Whitney Speed Lathe. 1 “mall Protiling Ma-
chine- Garvin Machine Co. 1 spreck:2; Milling Machine
- Garvin Machine Co, 1 10-in. Swing Diamond Mnchive
Co. Speed lLathe. 1 14-in. Swing Diamond Machine (o.
Speed Latue, 2 Pratt & Whitney Wheel Trueing 'l'abies.
2 Wheel Lacing Tables. 2 WheelTrueing Stands 1 Rim
Drilling Machine. 1 Pratt & Whitney Frame Drilling
Machine. 1 Fox Macbine Co. Tube Cutter. 1 ¥ox Ma-
chine Co. Rim Washer Press. 2 Diamond Machine Co.
Belt Strapping Ma(’hmes 2 No.3 Diamond Machine Co.
Buffine Machine. 2 No. 2 Diainond Machine Co. Buffing
Machines. 1 No.5 Emery Wheel Grinder (double. 1
No.3 Emery Wbeel Grmder 3 Gas Brazing Stands—
complete. 1Tube Brazing Furn.
DUEBER WATCH CASE MFG CO CANTON oFr10.

BuUK h pus paid. L.

* Dies .\ Diemaking," J.
Brld;:emrt Ct. Send for index sheet.

LUC d\

"‘i!'" hend for Circular *M."
TURBINES EFEEL § €O
‘wprmgl‘eld. huo, « B A

]IE MOST SIAM l’I.E m'ld rc]mble uasullne en%hws
on the market. Antomobile, Marine, Srationary
particulars. Mianus Motor Works, Mianas, Conn.

I‘l‘ll!" R ANSOM AUTOMATIC GAS \h\

CHINE, Gas made from Gasoline. RANSOM GAS

\lf\CIIINL '(} #71 E. Water St., Milwaukee, Wis.

w AHTE some one to manufacture, for an interest
a valuable cooking utensil. Patented in

United States and Canada. Address, MISS JENNIE
K. MORGAN, Colorado Springs, Colorado.

OO

ODELB kEXFERlM[NTAL WORK. SMALL MACHINERY
TNEVEI.%EEHEE‘;E MN TENCIL WORKS 100 MASSAU 8T N.Y.

MUDEI. & EXPERIMENTAL WORK.
| Inventions developed. Special Machinery.
E. V. Baillard, 106 Liberty St.. New York.

INVENTIONS PERFECTED.

Accurate Mode! and Tool Work.  Write for Circular.

PARSELL & WEED, 129-131'Nest 3Ist St., New York.

Make Models of Any Machine to Order.

«.. CORK SHA&VINGS sass

0. HEROLD

Lisbon, Portugal.

EASE PAYS EXPENSES and
per month. Steady position ; self-sel-
ler; no experience needed.8end 2¢ for contract.
PeAsE MFa. Co., Cincinnati,O.. Dept. 10

AGIC LANTERNS, SLIDES, FILMS,
and MOVING PICTURE MACHINES.

0~ Write f or our great Bargaim List,
WXLLIAMS BnowN & EARLE, Dept. C, Philadelphia, Pa.
P‘PE FREE if you willsend names
s n of 5boy friends over 12years of
age we will send you the Star for 3months
free.

Greatest boys’ paper published. Address with
stamp, THE STAR, Dept. 84, OAK PARK, ILLS.

Capltal furmshed to patent mvennon for interest ln
same. Want inexpensivearticle that may be used as ad-
vertising device. Must be exceptionally bright and
clever. Give full particulars. Address, Advertiser,
Box 773, New York.

I900 BICYCLE FREE

| For distributing 1000 catalogues forus. One
Agent wanted in each town. Give references
v and send for catalogues. Enclose stamp.

ZMEAD CYCLE CO. Dept. 2x, Bhicago
BABBITT METALS.—SIX IMPORTANT

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1:23¢
Price 10 cents. For sale by Munn & Co. and all newe.

) dealers. Send for 189 catalogue.
Sendus youradare:ss
andwewillsaow yoa
a a ur how to make $3 aday
absolutely sure; wo
furnish the work and teach you free; you work in

the locality where you live. Send us your address and we will
explain the business fully; remember we guarantee a clear pro-
fit of #3 for every day’s work, absolutely sure, write at once.

BOYAL MANUFACTURING €0.. Box 0 1. DETROIT.MICH.

YOI, MAKE BIG MONE Euontertainin

CAN the Public wi
Motion Pictures, the new Grapho-Ampliphone Talking
and Musical Combination and Panoramic Stereopticon
Views $60 to $300 per week without previous experience.
Only a little money needed to start with, and any man
can operate our outfits successfully. Write for catalog.
Entertainment Supply Co., 56 & 58 Fifth Av., Chicago.

[ D.L.HOLDEN
'1336 BEAcH St. PHILADELPHIA PA.

GEALED ICE MACHINES
SEE rmsT PAGE SCIENTIFIC AMERICAN SEPT. 2. 1399.

FILM GARRIE The Secco Film Co. are pre-

» pared toimmediately negotiate

for the purchase of the rights of a suitable carrier for

their Secco Films. Information may be obtained on

upqlvluu to the Manager Secco Films (Britishand Colon-
ial), Ltd., 39 Lombard Street, London, England.

RE

Experienced Draughtsmen wanted on mill machinery
and machine tools. Permanent employment assured te
rapid and accurate draughtsmen, Bethlehem Steel Co.,
So. Bethiehem, Pa.

WANTED.—-A first-class Metal Pattern Maker.
who has had experience on Valves,
need apply. H.E. M.,

One
None but experts
Box 773, New York.

YOU CAN AFFORD IT

s 98""

BUY THE BEST!
EAGLE WatcH
No. 8. 14-k.,Gold filled,
doub! ILhuntmgc'Ase Am.
erican_ stem wind and
set, Fulljewelled. Sent

/C.0.D.for$4.98
withprivilege o fexamina-
tian before paying;i J not satisfed,
order expressagenttoreturnit. Giv.:
correct address, nearest express of-
fice. Mentionladies’ or gents’ size.
VAGLE WATCI CO., Dept. K, 66Maiden Lane, New York Gity.

ICKERMAN’S

URABLE

15.20 E. YanRuren 8t., h

ARE CUARANTEED

This desk of handsomely fizured quartered oak

or imitation mahogany; polish

mnels; double top and writing bed.
aining document boxes and letler files -tali:\nen

compartment covered by curtain,

Depth34in.; Height5lin, Price,

on a Inm\':ll freight prﬂ)aid east of the Missis-

3
gippl with reduction beyond. Our handrome cata-
logue No. 36 showing the greatest desk values Bv.a‘r
AMERICAN DESK I:l)MPﬁM’. AMERICAN STORE STOOL CO.
Ieaga.
P e e e ™

offered sent free. Address either

inish; raised
Till work con-

Length 50 in.;
$33.50. Shipped

Howard & Croshy 8., New York,
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Iong Distance
~a— Traveling

is easier accom-
plished with an
Autonobile than
with horses and a
carriage. Uw hill
or down dale a

WINTON
MOTOR
CARRIAGE

is equally easy‘h
Price $1,200. No Agents. ;’pegc{ gép%nds o

youx will. It requires no hay or oats and never gets
Winded” even in a hundred-mile run. It costsabeut
half a cent a mile to runit. Hydro-carbon system.
(¥ CATALOGUE FREE.
THE WINTON MOTOR CARRIAGE CO.. Cleveland. Ohio.
Eastern Department, 120 Broadway, New York City.

CHARTER Gasoline Engine
HSED ANY PLACE

BY ANYONE

FOR ANY PURPOSE
sStationaries. Portables,
Engines and Pumps.

27~ State your Power Needs. — —
CHARTER GAS ENGINE CO., Box 148, STERLING ILL.

“ Wolverine” Gas and

Gasoline Engines,
STATIONARY and MARINE.

The ** Wolverine " is the only
reversible Marine Gas Engine
on the market. It is thelight-
[l est engine for its power. Re-
g © quires no licensed en%meer
Absolutely safe. Manuf’d by
. WOLVERINE MOTOR WORKS,
12 Huron Street,
Grand Rapids, Mich.

“Light of fisi” Lamp

The Smallest Portable Electric Light.

Unlike all ‘Weight. 51 ounces.
7 inch diameter.

8 inches
long.

T T i

ble lights,
the batter-
jes of the
“Light of
Asia’ Lamp
do not de=
teriorate
unless used. For
a good light for
short intervalg, =
this lamp 1sFre-
eminent.
“Light of Asia”
Lamp is made with
a view to beauty,
and is mount.ed in
an aluminum shell cov-
cred with fine jeather.

Paice, $3.00,
PosTPAID.
Every one Guaranteed.
Eiectric Contract Co.,

61 Elm Street,

NEW YORK.
P.7T. AUSTEN, Ph.D., F.J.MAYWALD, L.S.MOTT,
President. Vice-Pres. Sec. and T'reas.

The Aucten Chemital Reseaxch (o,

Experimental Investigation of Technical Problems.
Research Work for Manufacturers. Improvement and
Invention of Processes and Products. Utilization of
WWastes and Unapplied Substances. Reduction of Man-
ufacruring Costs. Testing, Perfecting, Introducing and
Disposing of Frocesses and Products. Manufacturing
FKormulas. & Explanatory Circular on Application.

52 BEAVER STREET. NEW YORK.

:\IJ vuril.,'tltes at lowest prices.  Best Hallroad
l'mt‘k and Wagon or Stock Scales made,
A}ﬁn 1000 useful articles, including Safes’
Sewing Machines, Bicyeles, Tools, ete. Save
\lnnl:-y‘ Lists Free, CHICAGO SCALE Co., Chicago. 111,

FITED WITH

«MORROW

YOU RIDE 50 -MILE S
*BUT PEDAL ONLY 35.

OVER 25,000 IN USE.

EASILY PUT ON. HAS PROVED PERFECT
AND RELIABLE. FULLY GUARANTEED.

Coasting becomes so safe and easy you do it
every chance you get. Your feet on the pedals
gives perfect control of the wheel. Ladies’ skirts
keep down when cousting. You can adjust it to
any make of cycle.

Our Acetylene Bicycle Lamp isguperiorin
construction to any made.

Tllustrated pamphlet giving detailed information
regarding Braks and Lamp, sent en application.

ECLIPSE BICYCLE CO.
Box X, ELMIRA, N. Y.

L

an dard

o~ ur

Vi They .have a
Value

Aumerican,

Our reputation insures
Your satisfaction.

BEVEL-GEAR

Chainless
Bicycles

are a prudent purchase.

Why experiment with
wheels of lesser reputation?
It is simply a question of
knowing what you get, or
guessing at it.

Prices, $75 and $60.

Columbia, Hartford,Stormer
and Pennant Chain Wheels,
$50, 35,30, 25. .

Columbia Coaster Brake on chain-
less or chain models, $5.00.

See Columbia and Stormer catalogues.

HIS cut showsour four
cylinder, 4% horse
power, non-vibrating,

shutm&)spark varyitg speed
from te 1,500 revolutions,
Guselene Vehicle Motor
whichk we have demonsnated
to be the most practical power
in the market, occupying a
space of 15 x 20 inches, manu-
tactured upright or Horizon-
tal; weight 175 pounds. We
build from one to eight horse
power. FKor vehicles, boats
and light stationary work,
we can prove superiority.
IF Send for Circular.
BUFFALO GASOLENE
Dewitt and Bradley Streets,

MOTOR COMPANY,
Buffalo, N. Y.

CHRISTIANA MACHINE CO.

CHRISTIANA, PA,, U. S.A.
ENGINEERS, FOUNDERS,
and MACHINISTS,

Mfrs. of TURBINE WATER WHEELS, &
adapted to all duties. Power Trans=
mitting Machinery, Gearing, Rope
Wheels, Friction Clute! es, Shafting, Pul-
leys, Hangers, etc.

= Latalugues on applwatwn

+

"J.HL ELECTRIC HEATER —A VALU-
able paper, with working drawings of various forms of
the electrical heaters, it
electric pad for the sic
TIFIC AMERICAN BUPPLED

“EORT PR
s BIsH

BN
For sale by Munn & Co, and u]l newsdealers,

SAVAGE

SMOKELESS
303 CAL.

Point Blank Range for Hunting.
The Only Hammerless Repeatmg Rifle.

Hammerless Magazine Rifle

The most reliable and safest rifle ever
manufactured. Shoots six different cart-

ridges adapted for large and small game.
&~ Write for Descriptive Catalogue A.

SAVACE ARMS CO.
UTICA, NEW YORK, U. S. A.

Burglar Alarm.

& Wesson

Revolver. Catalogue for a Stamp.
SMITH & WESSON, 14 Stockbridge St.
Springfield, Mass.

159 New Montgomery St., San Francisco, Cal,

A WONDERFUL

LIGHT.

CTANTON

Incandes-
(osts for service one-fifteenth G
as much as electricity, one-thir- Ansoiine
teenth as muchas acetyleue one- § I "““I‘Sm
eleventh as much as gas, yet a | Hemovable

pleasanter, brighter light "than Tank.

these. FKine print read 45 fee.
away. 108 candle-power twenty
hours costs 3 cents. |
order. Lastsa life-time. Orna-
mental ; portable. Cbandeliers,
endants, wall ard bracket
amps. Best for country or city
home or office. Guaranteed
as reﬁl'esented or money
refunded. All styles. Write
for catalogue. Agents wanted.

Canton Incandescent Light Co.,

CANTON, OHIO. “Turn on the light.”

Y Acetylene Burners.

Samples, ¥4 to 1 foot, 25¢. each.
A newburner for STEREOPTICONS,
Highest C. P. possible.

State Line Talc Co.,w
RAI.I.II CHBESLE& :
~CLAMPSALIA L2

(5 2

pA

NEW CHAMPION PRESS CO.,
C. OLMESDAHL, Manager,
MACNKINISTS,
Manufacturers and Dealers i}l
JOB PRINTING PRESSES
AND HAND PRESSES,

Pinking, Pleating, Fluting and all g
kinds of ladies’ Dress Trimmings
Machinery a Specialty.

173 GRAND ST., NEW YORK

For new Folders,

s CAPE NOME, CAPE YORK, —=-
*—-«ST.MICHAEL DAWSON

AND ALL POINTS ON THE YUKON RIVER

DIRECT.

Operating ITS OWN Fleet of First=Class Ocean Steamships

ST. PAUL, PORTLAND, BERTHA, RAINIER, DORA and others.
Full Line of River Steamers onthe Yukon.
Under contract to deliver United States Mails throughout the Territory.
First Departure, APRIL 30th, and Fortnightly thereafter.
Maps and further particulars as to Freight and Passage, write to

ALASKA COMMERCIAL COMPANY,
310 SANSOME STREET, SAN FRANCISCO, CAL., for all particulars. | -———

Ny | <100MS00 <-imT>®» ommu®n

UTOMOBILE SAND PART

DENISON ENGINEERING COMPANY

NEW HAVEN, CONN. U.5.A

MaRrcH 24, 1900.

GRADE FOOT POWER LATHES

W, P. DAVIS, ROCHESTER. N. Y.

HIGH

Re11ASTOS
R AN COVERINGS

LA RS ABLE. EASILY APPLIED.
MADE IN SECTIONS REEEEIEANGCITE
FIT STANDARD PIPE E3hTel, By Lo SR B0 AN
b
M. W. JOH N LCI E s S
+ NEW YORK-CHICAGD - PH{IN AP W Te Lg f-0 0
ant X
ASBESTOS MATERIALS, WELIITTC AL Ll B3 2 X1, k-
ROOFING MATE RIALS, [0 LILVAGEYN SIS

SUBMARINE TELEGRAPH.—A POP-

ular article upon eubh, mlei:mphim.. SCIENTIFIC AM-
ERICAN SUPPLEMENT 113 Price 10 cents. For sale
li)" Munn & Co. and ﬂ" newsdealers.

Ladies’ Watches

All styles and sizes
are shown in our
Blue Book-— Free.,

NEwW ENGLAND
watcH Co.

37 Maiden Lane, N.Y.
149 State St., Chicago.

TRADE MARK

ECAMOI

_“P
ALUMINUM PAINT.

Latest :lR}:IILutlm‘L of Aluminum. Looks like Frosted

D”

ashable. Untarnishable, Water, Oil and
Durable, Easily Applied. Blcycles.
Yachts, ndmturu Pipes, Metal Wei'k, Machinery, K
namos, Ors. Apparatus Arc anps, Sockets, rac

ets, Cars, Qtzmons, General Decoration, etc. Sample
bottle, by mail, for 2 cents.

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

W E'Jll]!t‘,]‘ roof.

INCOMPARABLE

FOR THEIR CREAT
CREAMY

LUXURIOUS LATHER.

o~ 7
SOLD EVERYWHERE
Williams’ Shaving Stick, 25 cts.
Genuine Yankee Shaving Soap, 10 cts.
Luxury Shaving Tablet, 25 cts.
Swiss Violet Shaving Cream, 50 cts.
Jersey Cream (Toilet) Soap, I5 cts.

Williams’ Shaving Soap (Barbers'), 6 Round Cakes,
1lb.,40c. Exquisitealsofor toilet. Trial cake forzc. stamp.

THE J.B.WILLIAMS CO.,
C.LAS""ONBURY CONN.

LONDON, 613 GREA T RU stwe SIONCY. 161

brings good returns if invested
in a MAGIC LANTERN or
Stereopticon for exhibition

A-SMALL
CAPITAL p;rooscs.  Write for 256 page

McALleTER, nfg. umlcmn, 49 Nassau St., N.Y.
i

our mechanical plant 507
in order to meet the........

growing demand

FOR

Swiith Premier
Cupewriters....

This simply means
of Smith Premiers
everywhere.

Premier popularity

Smith Premier Typewriter o
Syracuse, 0. Y., U. S. A.

JESSQP'S STEEL 5]

O0LS, SAWS ETC.
wH JESSOP & sons L2 31 JOHN, ST. NEW YORK:

PRINTING INKS

The SC!ENTIFIC AMERICAN is printed with CHAS
ENEU JOHNSON & CO.S INK, Tenth and Lombard
Bts., Phi)udelpnxs. and 47 Rose St., opp. Duane, New York

»Y

E have been
obliged to..

'

more users

grows..
daily....




