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AMERICAN ENGINEERING PROGRESS.

During the spring of last year there appeared in
The London Times a series of fourteen articles on the
subject of American engineering competition, written
by a special correspondent of that journal, who had
made a tour of the principal industrial centers of the
United States for the express purpose of comparing
American industrial methods with those in vogue in
Great Britain. This remarkable series, which was re-
published in consecutive numbers of the ScieNTIFIC
ADMERICAN SUPPLEMENT, commencing July 21, 1900, was
evidently the work of a thoroughly qualified observer.
It created a profound impression upon British manu-
facturers, the most advanced of whom were already
familiar with the broad aspects of a question, which
was here more explicitly discussed. The influence of
these articles upon the British press, however, was to
arouse a considerable amount of heated and antagonis-
tic discuscion, the consensus of opinion being that the
articles were altogether too pessimistic in regard to
the future prospects of British trade.

The author of the articles has recently commenced a
second series, under the title, “American Engineering
Progress,” in which he undertakes to prove that his
prediction of last year is already being fulfilled. The
writer had predicted that the natural resources of the
United States, the energy with which these resources
had been developed, the splendid equipment of American
steel works and the large scale upon which they were
operated, would prove a menace to the Britich steel in-
dustry, whenever the slackening of the home demand
in this country should leave a surplus product available
for exportation. In the first article of this series,
which will be found in full in the current issue of the
StrpLEMENT, The Times’ correspondent states that
there seems now to be dawning the period foretold,
inasmuch as American makers are not only sending
their surplus product to markets that are common
both to themselves and Great Britain, but also are
carrying the invasion into Great Britain itself. He
auotes a Glasgow correspondent who, writing in No-
vember of last year, stated that steel rails continued
to be very much depressed, since most of the export
orders were being absorbed by American mills, at
prices which British manufacturers could not at that
time touch. At the same period, another correspondent,
writing from Middlesbrough, stated that German man-
ufacturers were offering plates at a price with which
it was impossible for the home manufacturer to com-
pete.

While it is admitted that the British steel makers
are aware of the threatened attack upon their natural
market, and that they are doubtless taking steps to
meet the invasion, there is a strong disposition, chiefly
on the part of the press, to look upon the matter sim-
ply as a spurt due to a temporary disturbance of the
balance of trade, while there is a prevalent opinion in
England that no country heavily protectionist in its
settled policy can compete with free-trade in Great
Britain. The writer admits that there is much to be
said both for and against the latter view, but at the
same time urges that no effort should be spared by
Great Britain to develop her resources to the utmost
and bring her blast furnaces and steel-making trades
to the highest pitch of excellence reached in the
United States, Germany, or elsewhere.

The Times’ correspondent goes to the root of the
matter when he says that a favorite method of avoid-
ing the unpleasant admission that a very real crisis
is at hand, is to point to the fact that the cry of calam-
ity has been heard in England for the past three hun-
dred years, one commentator on the articles on Ameri-
can engineering competition going back to the reign
of Queen Elizabeth for a quotation to prove his point.
In reply to these statements, it is pointed out that
during the nineteenth century the development of the
factory system, which in turn has been the result of
mechanical invention, has caused the scepter of power
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to pass from the military to the commercial elements
of the nation. A hundred years ago historians meas-
ured a country’s success by battles won or lost, but
to-day commercial supremacy is the first material
essential to national greatness. Although it is still
the “man behind the gun” who will decide the battle,
the gun (and a very good gun, at that) must be there,
and, for England, the ship to carry it, with all the
marvelous complications of machinery that are essen-
tial to a modern fleet. It is pointed out that the
racial characteristics which have enabled Great Brit-
ain to win battles aire not necessarily those which fur-
nish the best defense against commercial rivalry.

From this statement the argument passes naturally
to a second and more important aspect, in which the
present conditions differ from those of the past centu-
ries; this being the increased extent to which other
nations are competing with Great Britain in the mar-
kets of the world. Nothing like it has ever been seen
before, and yet it is more true to day than ever before
that England must make and sell, or starve. In that
distant period of Queen Elizabeth to which one of the
critics of The Times articles referred, the English
might shut themselves up in their island and wait for
a Spanish Armada, perfectly secure, provided the
Spaniard could not gain a footing on their shores.
Foreign trade was a small matter then. The country
could live without it. So it was, though in a less de-
gree, almost up to a time within the memory of men
still living. Rapid interchanges of knowledge, no less
than of commodities, however, have leveled distinc-
tions, making the conditions of the race for commer-
cial supremacy alike for all. Great Britain was the
first in the field, with a long start in the race. For
the greater part of the nineteenth century America
was busy peopling her undeveloped territory; Ger-
many, as we now know her, did not exist, and the
other manufacturing countries seemed willing to con-
cede to Great Britain the role she had allotted to her-
self as the “workshop of the world.” By the end of
the nineteenth century national commerce had become
a ruling factor in the extended prosperity that has
fallen to all nations; and it is only during a compara-
tively recent period that other countries have made a
determined bid for the share which Great Britain has
held in the world’s manufacturing industries. It is
this which differentiates the present from the previous
periods, and gives to the present crises a significance
all its own.

>

CURRENT OF 3,000 VOLTS AT THE MOTORS.

Electric traction on the Italian railroad systems is
of special interest, as Italy is not a coal-producing
country and fuel is consequently high in price; on
the other hand, waterfalls are abundant, and it is
quite natural the attention of the railroad com-
panies has been turned toward the use of electricity
for traction upon certain of their lines, now that the
processes of transmission and utilization of energy
have been well established. Among the most inter-
esting projects is that of the Meridional Railroad
Company, by which more than 60 miles of railroad
are to be operated from a single generating station.
For the first time a tension as high as 3,000 volts
will be used directly for the motors. The projects
of this company are about to be put in execu-
tion. The lines included in the system of electric
traction undertaken by the Adriatic Company and
Ganz & Company, of Budapest, extend to the north
of Lecco toward Sondrio and Chiavenna, forming a
system of roads which is almost independent of the
rest of the system, and placed under conditions as re-
gards traffic. These conditions are such that an im-
portant freight and passenger traffic will be developed.
It has been necessary, in carrying out the project,
to establish freight trains which are relatively heavy,
and to separate entirely the freight and passenger
systems. According to the project, the passenger
trains are to weigh 65 tons, allowing 30 tons for the
motor car; the speed will vary between 18 and 3%
miles an hour, depending upon the grades, for which
300 horse power will be needed. The freight trains will
run at 10 to 20 miles an hour, and the motor car
will be able to draw 200 tons of load, the trains being
made up of 15 to 20 cars. For the Valteline lines,
forming a part of the system upon which will cir-
culate five passenger and two freight trains at a time,
the energy is estimated at 2,500 to 3,000 horse power.
The road will be operated by a hydraulic plant near
the station of Morhegno. A fall of about 100 feet will
be utilized, and the water will be carried to the gen-
erating station by a tunnel nearly three miles long,
cut through the rock. The station is to have three
turbine-dynamo groups of 2,000 horse power each.
The dynamos are of the three-phase type, of 1,500
kilowatts capacity, giving 15,000 volts. The road is
fed by a trolley line, and the high tension wire is car-
ried along the whole extent of the road upon the same
posts (except in tunnels). By a series of sub stations
located along the road at distances of 6 miles, the
tension is reduced to 3.000 volts for the trolley wire.
The system of trolley used is of a rather original
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type, and has been carefully designed to meet the re-
quirements. Two trolley wires are used, and the cur-
rent 1s taken into the car by two contact rollers,
formed of aluminium cylinders of some length, roll-
ing upon bearings carried by a boxwood shaft covered
with insulating substance; the boxwood piece is sup-
ported from a heavy cast iron base on the roof of the
car by means of a system of articulated bars and
springs, so that the rollers are kept well in contact
with the wires and can move readily in the vertical
direction, while the system is otherwise quite rigid.
The motor cars are of two patterns, for freight or
passenger service. The former carry four motors -of
125 to 250 horse power, being veritable locomotives;
the latter have four motors of 75 to 150 horse power;
only two of the motors work continuously, the two
others being used when it is desired to obtain a
greater tractive effort at the same speed. The trains
are made up of a motor car and train of 65 tons, and
the speed varies between 20 and 35 miles an hour.
The trains are electrically lighted, heated and venti-
lated.
————
CONSTRUCTION OF THE SIMPLON TUNNEL.

The Simplon Tunnel, whose construction is being
actively carried on, will considerably shorten the
route from London and Paris to the Suez Canal; the
distance from Calais to Milan, which is now 657 miles
by the Mont Cenis, and 642 by the St. Gothard, wiil
be only 565 miles by the Simplon. 'The Ostend-Milan
will also be shortened by 57 miles over the distance
via the St. Gothard. The agreement for the estab-
lishment of a tunnel across the Simplon, from Brigue
to Isella, was signed on November 25, 1895, by the
Swiss and Italian governments; this agreement gave
to the Swiss company of the Jura-Simplon a conces-
sion for the construction and operation of the new
line. The contract for piercing the tunnei was
awarded to Brandt, Brandau & Company, of Ham-
burg. In reality, the construction includes two tun-
nels of single track, parallel, and having their axes
52.4 feet distant, uniting near the middle of the course
into a single tunnel of 1,230 feet length, of double
track, in which the crossings will be made. The first
of these tunnels was to be completed in the space of
six years, while the second will be taken up only
when the traffic of the line exceeds a certain ton-
nage. The work was commenced August 15, 1898, and
there seems to be little doubt that it will be finished
within the specified time, or the middle of 1904.

The method of construction employed consists in
piercing a gallery for each tunnel; these being united
every 600 feet by transverse galleries. The gallery of
the first tunnel is then enlarged to the normal section;
while the enlargement of the second is reserved for a
later period; it is, however, utilized at present for the
arrival of the cars, which after being loaded leave
by the first gallery, as well as for the evacuation of
the water and for ventilation; the latier is carried out
on a large scale by two 500 horse power ventilators,
operated by turbines, which force the air into the
second gallery and it comes out by the first. The
ventilators will furnish 1850 cubic feet of air per
second, at the pressure of 20 inches of water, which
is necessary to drive the air to the extremity of the
work. Except the last two, all the transverse gal-
leries are stopped up so that the fresh air arrives to
the first gallery at a point near the end. The front
of the work proper is, however, outside of the sphere
of air-circulation, and a special conduit has been in-
stalled which brings 20 to 30 cubic feet per second,
kept at a temperature of 8 to 10 degrees C. below
that of the walls by a system of water sprinklers.
At the maximum working, these may absorb 15 gal-
lons per second. The motive power used in the con-
struction is furnished by the Rhone; a dam has been
established at 2% miles above the entrance of the tun-
nel, and the water is brought to a hydraulic plant
which utilizes a fall of 1,250 feet and a maximum
supply of 200 cubic feet of water per second. The
turbines are thus furnished with an effective force of
2,230 horse power, which is well above the figure de-
termined for the needs of the boring, ventilation, etc.
This plant suffices for the northern entry of the tunnel,
and for the southern entry a second plant has been
established, ulilizing the water of the Diveria, which
gives a 1all of about 500 feet with a minimum supply
of 40 cubic feet per second, representing 1,600 horse
power. The following table gives some of the prin-
cipal data of the tunnel, together with that of the
three other main tunnels of the Alps.

Mont Saint .
Cens, Gothard. Arlberg. | Simplon.
Feet. Feet. Feet. Feet
Length of tunnel.......... 42,140 49,139 32,590 61,715
Maximum altitnde of tun-
nel.. .. .. 4,273 3,795 4,323 2,326
Maximum altitude of the
mountain along axis of
tunnel ... ... ... 9,735 9,438 6.699 0,372
Degrees C.| Degrees C | Degrees ., Degrees .
Interior temperature. 29.5° 30 .8° 18.5° 40°
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At the end of August, 1900, the length of the work-
ing galleries was 11,0560 feet for the north end of the
tunnel, and 8,130 feet for the south end, or a total of
19,180 feet. The maximum force of workmen em-
ployed simultaneously on the two sections has been
1,073. The mean progress of the drilling has been
12.2 feet per day; up to the present only three drills
have been used in each section. At 6,000 feet distance
from the entry, the temperature of the walls has
been found to be 20.4 degrees C. for the north section
and 28.4 degrees for the south. The ventilation has
absorbed daily, since the month of May, 52,984,000
cubic feet of air, of which 27,400,000 were for the north
and 25,584,000 for the south end. The ventilators are
as yet established only on the southern section; on
the north section the air supply is obtained for the
present by a ventilating shaft which is heated to in-
crease the draught. The water-sprinkling devices are
installed in each of the sections; the temperature of
the water coming out of these is 20 degrees and 15
degrees C. for the north and south ends respectively,
when it is but 10 degrees at the exterior. The volume
of water under pressure which is sent to the extremi-
ties of each section amounts to 703 cubic feet for the
north end and 592 for the south. For the north sec-
tion, the mean daily consumption of dynamite is
1,110 pounds, being 596 pounds for the mechanical
drilling and 594 pounds for the hand drilling; for
the other section this consumption is 893 pounds, with
620 pounds for the mechanical drills.

——— -

THREE IMPORTANT PATENT DECISIONS BY THE
UNITED STATES COURT OF APPEALS AT NEW YORK.

The United States Court of Appeals for the Second
Circuit last week handed doewn its decision in the suit
of the Thomson-Houston Company against The Lorain
Steel Company for alleged infringement of Letters
Patent to Walter H. Knight, No. 428,160, for electric
motor regulators, commonly known as the ‘“Inter-
lock” patent. The complainant in this suit contended
that this patent covered broadly the use of a stop or
lock, controlled by the regulating switch of a motor
controller, for preventing the operation of the reverse
switch except when the regulating switch was at its
off, or open circuit position; or in other words, that
the patent covered all forms of the devices now in use
in motor controllers which make it necessary for the
motorman to operate his controller handle to shut off
the trolley current before he can operate his reversing
switch.

In an opinion by Judge Wallace, the Court of Ap-
peals reverses the decision of the lower court, which
held the defendants liable under the patent, and de-
clares the patent to be invalid as to all the claims in-
volved in the suit. Judge Wallace decided:

“The patent cannot be broader than the real inven-
tion, and that is measured by the novelty of the par-
ticular contrivances which constitute the locking
mechanism. . . . We are of the opinion that the broad
claims of the patent (claims 1, 2, 3 and 4) are not war-
ranted by the scope of the real invention by Knight.
As it is not asserted by the complainant that infringe-
ment of the fifth claim has been established, it is
unnecessary to advert to the differences between the
devices employed by the defendant and the patented
devices. We conclude that the first four claims of
the patent are invalid, and in the absence of any proof
of infringement by the defendant of the fifth claim,
the Court below should have dismissed complainant’s
bill with costs.”

The same Court has also handed down its decisions
in the suit of the Thomson-Houston Electric Com-
pany vs. The Nassau R. R. Company and The Lorain
Steel Company, and in the suit of the Thomson-Hous-
ton Electric Company vs. The Bullock Company, et al.
These two suits, which were heard together on ap-
peal from the Circuit Court, and in which The Lorain
Steel Company was the real party defendant, involved
two Letters Patent to Elihu Thomson, Nos. 283,167,
of August 14, 1883, and No. 401,085, of April 9, 1889,
commonly known as the ‘“magnetic blow-out” patent,
the suits being for alle_ged infringement by the de-
fendant in the manufacture, use and sale of its motor
controllers.

The earlier Thomson patent was framed to cover
broadly the application of a magnet to an electric
switch for the purpose-of extinguishing arcs formed
at the switch contacts. In the opinion by Judge Ship-
man, the Court affirms the decision of Judge Thomas
in the Circuit Court, and declares the patent to be
devoid of patentable novelty in view of the prior art.

The later Thomson patent involved the use of in-
sulating material in an arc-rupturing device for the
purpose of protecting the metal surfaces of the switch
contacts or electrodes and of the blow-out magnet from
the action of the electric arecs.

The Court of Appeals reverses the decision below
which sustained the patent, and declares it invalid.
The Court says:

‘“We cannot perceive that the effect of the insula-
tion in aa arcrupturing dr 1s anything more
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than the old effect which had always accompanied
insulation.”

These decisions of the Court of Appeals dispose of
three patents claiming principles which lie at the
foundation of the manufacture of the modern electric
car controller, and terminate the protracted litiga-
tion which has been carried on under the patents
against the controllers manufactured by The Lorain
Steel Company.

-

THE GLASGOW EXHIBITION OF 1901.

The buildings to accommodate the exhibits at the
great exhibition at Glasgow this year are rapidly ap-
proaching completion. Difficulty was experienced a
short time ago regarding the delivery of the structural
steel, but the trouble was avoided by eliminating a
good deal of the steel work from the buildings. The
designs for the buildings have been prepared by Mr.
James Miller, I.A., of Glasgow. There will be four
principal groups of buildings—the fine arts gallery,
the machinery hall, the industrial section and the
grand hall for entertainments—which will cover in all
about 20 acres.

The buildings for the industrial section are in the
Spanish Renaissance style. The building is 700 feet
in length by 360 feet in width, and is crowned by a
huge dome 80 feet in diameter, which is a conspicuous
feature. The main avenue, 92 feet in width and 150
feet in height, extends longitudinally through this
building, and has a massive circular arched roof. Four
white towers spring from the building to a height of
180 feet above ground level. Round the exterior of the
dome at a height of 100 feet above the ground is a large
balcony which affords an excellent view of the whole
of the grounds. Each corner of the building and the
north and south fronts toward the center have a
pavilion about 35 feet square, and surmounted with
minarets, so that from the exterior the erection will
present an attractive appearance.

The machinery hall is 500 feet in length by 320 feet
broad, and consists of one central bay 100 feet wide,
and four other bays each 53 feet in width. The
height of the central span is 41 feet and that of
the side spans 29 feet. The central bay is flanked
on each side by an overhead gallery, 15 feet wide,
from which the whole of the exhibits in the build-
ing may be witnessed. A railway is to be run into
the hall for the conveyance of the goods, while a
special footway is to be provided for passengers. The
building together with the boiler house and goods yard
covers 51 acres.

The exhibition buildings will cost in all, with the ex-
ception of the magnificent new art galleries, $650,000.
The art galleries, in which are to be placed the art
treasures of the city, it is estimated will cost $1,250,-
000.

The exhibits are to be divided into eight classes, and
all the leading countries of the world in addition to
the British Colonies will be fully represented. The
executive is desirous of making the section devoted
to industrial design and manufacture specially ex-
haustive and adequate, and to attain this object
deputations have been dispatched to the leading in-
dustrial centers to obtain the support of the most
prominent manufacturers. Another important class
is that devoted to machinery, electricity, motive power,
and labor-saving appliances, which it is intended to
make the most salient feature of the exhibition. The
exhibits are to be driven by electric motors, and every
assistance is to be extended to exhibitors in order
that they shall be able to display the characteristics
of their specialties to the best advantage. In the
marine engineering and shipbuilding seetion will be
exhibited a collection of models, representing the evo-
lution of the modern ship from wood to iron, sail to
steam, paddle to screw, and single engines to triple-
expansion engines. In the locomotion and transporta-
tion section, the latest development of automobilism
will be extensively represented, together with the most
modern railway engines. Other sections include agri-
cultural and mining machinery, scientific instruments,
archaology, etc., while a special class is to be reserved
for women.

During the time the exhibition is open scientific
meetings will be held. The British Association will
celebrate their annual gathering here, under the presi-
dency of Prof. Rucker, the savant of terrestial magnet-
ism. The Society of Engineers and Shipbuilders, the
Society of Chemical Industries, and several other sim-
ilar scientific and mechanical institutions will also
contribute lectures dealing with their respective rami-
fications of industry and commerce.

RESIGNATION OF COMMISSIONER DUELL.

We regret to note that the Hon. C. H. Duell, Com-
missioner of Patents, has resigned the Commissioner-
ship to resume patent practice. Mr. Duell has been a
most efficient executive officer of the Patent Office, and
he will retire to private life with the best wishes of
those who have been associated professionally with
him.

© 1901 SCIENTIFIC AMERICAN, INC.

179

SCIENCE NOTES.
A bust of Gauss is to be placed in the lecture room
for geodesy and mathematics at the University of
Rerlin.

Dr. Talamon, one of the physicians of the Bichat
Hospital, Paris, announces the successful trecatment of
pneumonia by injecting anti-diphtheritic serum.

A party from the Massachusetts Institute of Tech-
nology has perfected plans for going to the island of
Sumatra to observe the total solar eclipse of the sun
on May 17, 1901. The party will be in the charge of
Prof. Alfred E. Burton.

A relief expedition sent by the Duke of Abruzzi left
Sandefjord March 5 on board the ‘“Capella.” It is
commanded by Capt. Stockken, father of the missing
n:achinist of that name. The ‘“Capella” will go to
Franz Josef Land. They hope to find alive the Nor-
wegian machinist and the two Italians who were lost
in the recent Abruzzi expedition.

Prof. Loeb’s experiments in artificial parthenogenesis
are most interesting. He has been able to develop
eggs of Chaetopterus, an annelid, into free-swim-
ming larve by placing them in solutions which cause
them to lose water. Potassium chloride solutions and
hydrochloric acid when added to the sea water have
been found effective in causing the eggs to develop.
The artificially developed larvae did not differ from
those produced by natural fertilization, and it was
concluded that the processes of segmentation are a
function of the constitution of sea-water.

A London journal calls attention to what might be
termed the ‘“elevator disease.” It says it looks as
though people with weak hearts had, after all, better
climb ten flights of stairs than effect the ascent by
means of the elevator. Lift attendants have died
sudden deaths; people with weak hearts have noticed
ominous sensations when in the elevator. We are told
the sudden transition from the heavier air at the foot
to the lighter air at the top is extremely trying to the
constitution. Most people have experienced singular
sensations of internal collapse when the lift floor
sinks beneath the feet, but none suspected that the
results might be so serious.

A great congress is to be held in London on July 22
of this year on the subject of tuberculosis, and the
discussion of the experiences obtained in various coun-
tries for the cure of consumption and the best methods
to adopt to bring about its eradication. The congress
will last five days, and it will be supported by dele-
gates from all parts of the world, who will advance any
information relative to the subject at their command.
The King of England, who has always taken a keen
interest in the cure of this malady, will open the con-
gress. One of the leading features will be a museum
containing a number of pathological and bacteriological
instruments, charts, models, etc.

Prof. Pickering makes the following statement rela-
tive to the light flash from Mars: “Early in December
we received from the Lowell Observatory in Arizona
a telegram that a shaft of light had been seen to pro-
ject from Mars (the Lowell Observatory makes a spe-
cialty of Mars) lasting seventy minutes. I wired
these facts to Europe and sent out neostyle copies
through this country. The observer there is a care-
ful, reliable man and there is no reason to doubt that
the light existed. It was given as from a well-known
geographical point of Mars. That was all. Now the
story has gone the world over. In Europe it is stated
that I have been in communication with Mars, and all
sorts of exaggerations have sprung up. Whatever the
light was, we have no means of knowing. Whether it
had intelligence or not, no one can say. It is absolutely
inexplicable.”

Vacant lots have been successfully cultivated in
Philadelphia under the direction of the Philadelphia
Vacant Lots Cultivation Association. During the past
years gardens were provided for 480 families, consist-
ing of 2,486 persons. The aggregate receipts from
the various farms showed a total of $24,560. This is
six times the amount expended by the association on
the lands. Five families became so adept at garden-
ing that their savings have enabled them to hire ample
farms of their own. Thirteen families were given
Belgian hares for experiment last year, and the suc-
cessful results attained will cause the association to
take up this line of industry on the farms this year.

Dr. George G. Hopkins, of Brooklyn, has been using
decomposed light in the treatment of consumption with
considerable success. Dr. Hopkins’ system is to use
decomposed light as a substitute for sun rays. The
patient is fed with arsenic, cod liver oil, etc., in order
to build up the system and strengthen the tissues.
Then the light, which restores vitality, is used and
the patient is enabled to throw off the germs of con-

sumption. The system originated with Dr. Finsen, of
Copenhagen. It has also been used for the treatment
of cancer. A 15,000-candle power arc light is used and

the light is decomposed by blue glass, thus allowing
only certain of the rays to strike the patient.
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PRODUCTION OF PHOSPHORUS AND CHLORIDES OF
CARBON BY MEANS OF ELECTRIC FURNACES.

‘That phosphorus can be extracted from the raw and
unmixed phosphate rock is demonstrated by Dr. F. J.
Machalske, a chemist of Long Island City, N. Y., who
has constructed for the Anglo-American Chemical
Company, of same place, two electric furnaces, con-
densers, etc., for the manufacture of yellow phosphorus
from phosphate rock, by means of the intense heat of
an electric arc. Our diagram represents in section
the details of the electric furnace for the production
of phosphorus, and our first engraving shows two such
furnaces in operation. Each furnace has a chamber,
36 inches by 12 inches in area and 18 inches high,
consisting of carbon crucibles, lined with calcined
magnesia and a special mixture, and covered with
fire clay and red bricks and a mixture of asbestos
flour and borax.

Each furnace has on top an apparatus for feeding
the rock into the chamber; an apparatus for holding
an electrode 8 feet long and 4 inches in diameter.

The bottom and top electrodes are connected with
numerous special electrical appliances, and by means
of six cables, each 1,500,000 C. M. with two large
transformers, as shown in our engraving, which are
made by Wagner’s Electric Manufacturing Company,
and are similar to those furnished by this company
for the calcium-carbide plant at Niagara Falls, N. Y.
Each transformer is of 2,000 amperes capacity, and
provided with a double-pole double-throw switch, and
an apparatus for regulating the electric arc and heat
in the furnace at 32 steps, ranging from 30 volts by
4,000 amperes to 120 volts by 1,000 amperes, alternat-
ing current.

Current for the plant is furnished from the circuits
of the New York and Queens Electric Light and Power
company of Long Island City. When the current is
turned on, in five minutes a temperature of about
7,000 deg. is produced, which smelts in fifteen min-
utes 150 pounds of Tennessee phosphate rock,
consisting chiefly of calcium phosphate, which is
split up into its component parts, setting free
vapors of phosphorus, which are condensed under
water, and the residual slag, being in a very hot,
sirupy state, is allowed to run off as shown in our
engraving.

The extraction of phosphorus is, so to speak,
a complete one, as the residue of phosphorus in
the slag does not exceed one per cent. The opera-
tion is a continuous one, and the arc can be drawn
to 15 inches. The condensed vapors of phos-
phorus collect in condenser mostly in the shape
of dark yellow colored cork shavings, which, after
being taken out of the condensers and treated with
sodium-hypobromide, as same possesses the prop-
erty of reducing the red phosphorus and removing
the impurities, without affecting yellow phos-
phorus, are shaped, in usual manner, into nearly
white, glassy and transparent sticks.

It is claimed that yellow phosphorus may be
produced by this method at a rate of seven cents
per pound, inclusive of the cost of electric power
ot three cents per horsepower hour, and phos-
phorus produced at such a rate is a very cheap
raw material for the production of phosphoric
acid. The production of chlorides of carbon by
means of electric furnaces has been the subject of
experiments by Dr. F. J. Machalske, and it is
stated that by treating in such a furnace a mix-
ture composed of salt, carbon, and sand, and condens-
ing the vapors, there is obtained a colorless liquid
of pleasant odor, specific gravity 1.6, and boiling point
at 172 deg. F. It may be solidified at 9 deg. F. This
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liquid is carbon tetrachloride, much heavier than
water, uninflammable, and possessing higher grease-
dissolving properties than those of naphtha; and as
it can be produced at a low cost, it is expected that

DIAGRAM OF ELECTRIC FURNACE.

carbon tetrachloride will find an extensive applica-
tion in the extraction of oils, greases, etc.

Recent Experiments on the Passive State of Metals.
The passive state of metals is the subject of an inter-

FURNACES BEING DISCHARGED AFTER EXTRACTION OF

PHOSPHORUS.

esting paper read by Prof. Hittorf before the German
Electro-Chemical Society at its recent meeting in
Zurich. It is known that some of the metals, espe-
cially iron, assume in some cases-an inactive state in
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which they acquire singular properties, and remain
unattacked by many reagents which are usually capa-
ble of combining with them. The author wishes to
show that this passive state is not due to a thin layer
of oxide upon the surface, as has been commonly sup-
posed heretofore. He carries on a series of parallel
experiments with iron and chromium, owing to the
close analogy of the two metals. A striking example
of the passive state is found when one of the metals
forms the anode in a certain electrolyte, when the elec-
tromotive force set up at first quickly diminishes and
as the metal assumes the passive state is reduced al-
most to zero, coming back to its former value when
the circuit is opened. In a series of experiments, Prof.
Hittorf forms a chromium-platinum couple, the chro-
mium being surrounded by a solution of sodium chlo-
ride or nitrate, and the platinum by a depolarizer of
dissolved chromic acid. Under these conditions, the
electromotive force diminishes more quickly as the
current is stronger—that is, when the resistance of the
circuit is less. In the case of iron, like results are
obtained, but not with the halogen salts (except the
cyanides); by putting in circuit a galvanometer of
small resistance, the deviation becomes smaller, and is
finally almost zero, but upon opening the circuit the
electromotive force increases, and at the end of half
an hour it returns to its former value. The iron re-
tains all the while its metallic luster, and its weight
is invariable. If left on short circuit for a long time,
even for days, the iron still remains bright and unat-
tacked; in this case the return to the normal is slower.
This action is found, in the cAse of iron, with nitrates,
chromates, acetates, etc., but not with sulphates. It
will be noted that the metal returns spontaneously to
the active state, and this fact cannot be reconciled to
the formation of a layer of oxide, for the latter being
insoluble and not volatile, the paszive state should con-
tinue. The experimenter shows, besides, that iron
oxidized by heat is not really in the pascive state,
as it gives, under the above conditions, about the
same electromotive force at first as the polished
metal. It is found that analogous metals, nickel
and cobalt, also assume the passive state, but the
action is less marked. Prof Hittorf intends short-
ly to publish a series of interesting results ob-
tained with silver, lead, etc. If silver is taken
as an anode in a sulphate of soda solution, upon
closing the circuit there is at first produced a
cloud due to the formation of sulphate of silver;
this formation diminishes, and then ceases alto-
gether. If the silver is now removed to another
place free from the cloud, it is remarkable that
it ceases to form any more sulphate, but after a
time becomes black, and by combining with oxy-
gen forms peroxide; after the silver is covered
with the peroxide, the oxygen forms bubbles upon
the surface. Lead has an analogous action in a
solution of sulphuric acid.

The Philippine Commission has amended the
Harbor bill by appropriating an additional $1,-
000,000 immediately, subject to the approval of
the Governor General. This amount is to be
used for the extension of the breakwater and the
dredging of the inner harbor to a depth of 30
feet, which will admit of the deepest ships com-
ing right up to the bulkheads. The appropria-
tion also provides for the dcepening of the Pasig
River to a depth of 18 feet. Tne bill of the
Commission also authorizes the Chief Engineer to ac-
cept additional contracts amounting to about $2,000,-
000 in anticipation of appropriations by the American
Congress for various improvements.

YHE TRANSFORMERS AND SWITCHES,
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THE BURRY PAGE-PRINTING TELEGRAPH.

The development of the art of telegraphy has been
marked by the production of some of the most in-
genious machines to be found in the whole field of
practical mechanics; and in no part of it has more well-
applied inventive energy been displayed than
in the direction of what might be broadly
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magnets in the electric circuit is shown clearly in the
diagram (Fig. 2), and before entering into a detailed,
consecutive description of the movements of the ma-
chine, it will be well to state briefly the particular
operations which each magnet is designed to fulfill.
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1), at the proper instant for printing a character.
The magnet, C, has four functions:
(1) By means of a pawl, &8 and ratchet wheel,
K, it assists in winding up the main spring, 4 (Fig. 5).
(2) By means of arm, 9, it spins the shaft and fly-
wheel, 10, and, through a worm on said
shaft engaging a worm-wheel, 40, it winds

classified as telegraphic printing, or the
automatic recording of messages by printing
the same in the characters of the Roman
alphabet.

Although the art of telegraphic printing
had its beginning as long ago as the middle
of the century, it is only during the past
few years that successful attempts have been
made to produce a true page-printing tele-
graph. The ingenious machine which forms
the subject of the accompanying illustra-
tions is a Very successful attempt on the
part of John Burry, of the New York News
Bureau, 16 Broad Street, New York, the in-
ventor and manufacturer both of this ma-
chine and of the well-known ticker which
bears his name, to substitute a true page-
printing telegraph in place of the old ticker
with its messages written upon a continuous
tape.

The objects aimed at in this invention may
be broadly summed up under the following
three heads:

First: To produce a machine that would
receive a telegraphic message and print it
in the Roman alphabet, not, as in the old
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up two helical feed-springs, which, acting on
two toothed wheels, 31, one at each edge of
the paper, serve to keep them under a con
stant tension.

(3) It operates the rod, 13, before referred
to as assisting to cut in the current for mag-
net, D.

(4) It operates a lever, 14, whose lower
end carries a pawl, which serves to engage
the upper end of the arm, 15, for purposes
later explained.

The purpose of the magnet, D, is to bring
the impression roller, 27, forward at the
proper instant for taking an impression
from the type-wheel.

The quick-acting magnet, E, actuates a
forked rod, 26, which forms part of a switch-
ing device, that throws the tooth, 24 (Fig.
1), to the right or left, and determines
which of two adjacent letters on the type-
wheel is to be thrown into the printing po-
sition.

The machine consists essentially of a base
and two end frames, in which latter are
journaled the various shafts and spindles,
and upon which are carried the five magnets

“ticker,” in a continuous line upon an end-
less strip of tape, but in presentable page
form, suitable for commercial or domestic use.

Second: To provide a machine which would be ab-
solutely automatic, and, therefore, independent of
both the sender and the receiver, thereby obviating all
risk of clerical errors.

Third: To provide a system whereby a large num-
ber (several hundreds, if so desired) of these machines
could be operated at one and the same time by a single
sender at the central sta-
tion.

PAGE-PRINTING TELEGRAPH MOUNTED ON STAND.

The escapement magnet, A, controls the position of
the escapement wheel, 2, and the type-wheel, 3.

The power magnet, B, has six functions:

(1) It turns the type-wheel forward or backward
1-72 part of a revolution at each pulsation;

(2) Winds the main spring, 4 (Fig. 5);

(3) Winds the traversing spring, 5 (Fig. 5);

(4) Controls the unison device, 6;

and the numerous pawls and levers, by

which the various movements in the machine
are performed. A roll of blank paper, 5 inches in
width, is carried upon a roller, with a steel center.
journaled at about the midheight of the frame. It is
maintained under a constant and even tension by means
of two toothed wheels, 31 (Fig. 3), one at each edge of
the paper, the paper being pressed down upon the
serrated periphery of the wheels by two small pressure
rollers, 16. The toothed wheels, 31, are maintained
under constant tension by
means of a winding gear,

Broadly stated, the sys-
tem consists of a transmit-
ting machine at the central
station, from which, by
the operating of a key-
board, certain electrical
impulses are sent out, in
the proper sequence and of
the proper polarity, over
two line wires, to any num-
ber of printing telegraphic
machines. As each key of
the transmitter is de-
pressed at the transmit-
ting station, electrical im-
pulses are sent out through
the circuits and act upon
a series of magnets in each
of the receiving instru-
ments, the magnets serving
to furnish the energy for

which is operated by the
magnet, ¢, acting through
arm, 9. As this arm os-
cillates, a knife edge on its
upper end strikes a small
pinion at the foot of the
shaft, 10, on which is a
flywheel, and causes it to
spin, a worm above the
pinion on said shaft en-
gaging the worm wheel, 40,
and winding up the shaft
on which this worm-wheel
is journaled. Upon the
shaft, between the toothed
wheels, 31, are two helical
springs, which are wound
upon the shaft with suf-
ficient friction to cause the
rotation of said shaft to ex-
ert a rotational effect upon

the automatic movements
of the machine.

The operation of the
printing-telegraph, so far
as its internal mechanical movements are concerned,
is absolutely automatic, and hence, to all intents and
purposes, the operator at the transmitting station,
who may be some hundreds of miles distant from the
printing telegraph, is able to print, without any pos-
sibility of error, a hundred different messages, in as
many different and widely separated localities. We
present a photographic view of the printing telegraph,
as it appears

Fig. 5,—TYPEWHEEL POSITIONING MECHANISM
AND ESCAPEMENT.

(5) It gives oscillating movement to wire, 7 (ligs.
3 and 5), which throws pawl on arm 14 into engage-
ment with arm 15 (Fig. 3);

(6) By means of a catgut, 11, it actuates one of the
two contact-points, 12; and acting in conjunction with
the vertical rod, 13, operated by magnet, ¢ (Fig. 3),
it serves to cut in the current for magnet, D, whose
duty it is to bring up the impression roller, 27 (Fig.

Fig. 3.—DETAILS OF PAPER FEED AND
RELEASING GEAR.

said toothed wheels, 31,
thus preserving a constant
tension upon the paper.
This tension is resisted
by two pawls, ¢ and b (Fig. 4), which engage a
toothed wheel, d, keyed firmly upon the steel shaft
that carries the roll of paper. The pawls, a and b,
are operated by the pulsations of the magnet, C,
and are brought into play whenever a new line is
to be commenced, the releasing of the wheels allowing
the paper to be unwound a quarter of an inch, which
is the space between two successive lines. This es-
capement is

when installed

in a business RET
office or any - T— A
other place of d

use. It is X

mounted on an
iron stand and o
inclosed in a
glass case, as
shown. As the
roll of paper is
printed it is de-
livered auto-
matically at
the back of the
machine, and
the printed
matter may be
cut off in pages
of any desired

=

LN

provided with
ingenious
mechanism to
compenscate for
the decreasing
diameter of the
roll of paper;
for it is ob-
viously neces-
sary that the
escapement
wheel, d, should
rotate through
a larger arc,
when the roll
is nearly ex-
hausted, than
it does when
the roll is full;
otherwise an

length.
The relative
position of the

Fig. 2 —DIAGRAM 0OF ELECTRIC CIRCUIT.

Fig. 4,—PAPER FEED,

© 1901 SCIENTIFIC AMERICAN, INC.

Fig, 1.—PRINTING MECHANISM AND

even feed of a
quarter of an

OSCILLATING MOVEMENT. inch could not
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be maintained at all times. The compensating gear
consists of a curved wire, d’, one end of which rests
upon the roll of paper, while the other is attached
to a vertical sliding bar, at the center of which is
carried a horizontal stop-piece, ¢. When the paper
is to be drawn forward, the stop, b, is released and
the stop, a, engaged, the amount of rotation of the
escapement wheel, d, being determined by the dis-
tance between the inclined face, f, of the arm, e,
which carries the escapement pin, @, and the op-
posing face of the stop-piece, ¢. By this arrange-
ment it will be seen that as the roll decreases, there
is an equivalent increase in the amount of rotation of
the escapement wheel, d, at each release.

TypPE-WHEEL: The type-wheel is a small disk of brass
with the alphabet cast in soft rubber around its pe-
riphery. This wheel is capable of rotation, oscillation
and lateral or transverse motion, these movements be-
ing secured in the following manner: In the first place,
there is a helical mainspring, 4, extending entirely
across the machine, which is kept under tension by
two pawls, T and 8, operated respectively by magnets,
B and C, as already described. This mainspring is in
frictional contact with the shaft on which the ratchet
wheel, K, is keyed, and one end of it is attached to
and actuates a gear wheel, 17 (Fig. 5), which in turn
rotates the pinion, 18, and shaft, 19. The shaft, 19,
is clutch-connected by coiled springs, 50, with a tri-
angular shaft, 20, on which the type-wheels, 3, and car-
riage, 21, slide, and by which the type-wheel, 3, is
rotated. The smaller triangular shaft, 22, just below
serves as a guide, and is engaged by the lower elbow of
the carriage. The ink roller, 23, is carried on an arm
of the carriage, and is inked every time it passes the
ink-brush of the ink tank, 24 (Fig. 5). TUnaer the
constant tension of the mainspring, 4, operating as
described, the type-wheel tends to rotate in a constant
Girection, but is controlled by the escapement wheel,
2, which is operated by the magnet, A. The escape-
ment is so arranged that a single pulsation of the
magnet causes the type-wheel to rotate through the
space of two letters. Thus, if the type-wheel is to be
rotated through the space of six letters, there will be
three pulsations of the magnet, A, three teeth of the
escapement being allowed to pass. When this has oc-
curred, the wheel is brought up in its approximate
position, or midway between any two letters, and it is
now necessary to move the type-wheel to the right or
left just half a space, or 1-72 of a revolution, in order
to bring the desired letter to the exact position for
printing. This small movement is accomplished by
means of the V-shaped, reciprocating, tooth, 24 (Fig.
1), which is controlled by a magnet, E. This tooth is
pivoted at 55 (Fig. 5) on a rocking arm, whose move-
ment is derived from the magnet, B, as shown in Fig.
5. The V-shaped tooth engages a star wheel, 25, which
is carried on the same triangular shaft, 20, as the type-
wheel. After the escavement has brought the type-
wheel to the mid-position between two letters, the
magnet, F, by means of the forked arm, 26, throws a
small tongue, 1, to the right or left of a guide pin,
placing it in such a position that, as the tooth, 24,
comes up, its right or left-hand face will engage the
star wheel, turning it 1-72 of a revolution to the right
or left, according as the right or left-hand letter is to
be brought into the printing position. The move-
ments involved in these operations, acting by means
of catgut, 11, and vertical rod, 13, on the contact points,
12 (Fig. 5), cut in the current for magnet, D (Fig. 1),
which, by means of a pawl, 30, and ratchet wheel, 51,
brings the -impression roller, 27, forward and prints
the letter on the paper.

The transverse motion of the type-wheel across
the machine is accomplished by means of a cord (Fig.
5) which is attached at its center to the type-wheel
carriage, 21, and extends parallel with the guide bar,
22, passes over two small pulleys at the end of this
bar, and is wound at each end on two drums, 28. The
drums are rotated by means of the ratchet wheel, 29,
and the pawl, 35, at .every pulsation of the magnet,
B, each movement of the ratchet causing the type-
wheel to travel transversely the space of one letter.
The ratchet also winds up the helical spring, 5, on the
shaft that carries the ratchet wheel and drums, and
when it is desired to return the type-wheel for the
commencement of a new line the pawl is automatically
released, and the tension of the helical spring, 5,
draws the type-wheel sharply back to the starting
point, ready to commence the next line.

The printing done by this most ingenious little ma-
chine is remarkably even, and in its spacing and gen-
eral typographical excellence it compares favorably
with the best work that is turned out on the type-
writer. We are informed that during the past six
months over one hundred and fifty of these printing
telegraphs have been put in operation in New York and
Chicago, the number being limited by the capacity of
the shop in which the machines are constructed.

In 1900 applications for patents in the United King-
dom amounted to 23,909. In the previous year the
number was 25,775, showing a decrease.
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TRANSPORT SERVICE TO THE PHILIPPINES. —I.

It is unfortunate that a certain branch of the War
Department, whose duties are in many respects more
perplexing, arduous, and, at times, heartbreaking, than
those of any other branch, should be the least in the
public eye, and be apt to receive the smallest amount
of credit for its services. We refer to what is known
as the Quartermaster’s Department. The efficiency
of an army has, in every age, been measured largely
by the effectiveness of its methods of transportation;
and the modern developments in the art of war have
been such as to render the work of the Quartermaster’s
Department of greater importance than at any previous
period. Never, surely, have armies depended more
absolutely for their success upon an efficient system of
transport than those which, during the past two years,
have been engaged in the mountains and swamps of
the Philippines and on the broad veldt and among
the rugged kopjes of South Africa.

The Quartermaster’s Department is not merely
charged with the duty of providing means of transpor-
tation of every character, either under contract or in
kind, which may be needed in the movement of troops
and material of war, but it has a great variety of
other duties, incidental to the equipment, housing and
supplying of an army. It furnishes all public animals
employed in the service of the army, the forage con-
sumed by them, wagons and all articles necessary for
their use, except the equipment of cavalry and ar-
tillery. It furnishes clothing, camp and garrison
equipage, barracks, storehouses and other buildings;
constructs and repairs roads, railways and bridges;
builds and charters ships, boats, docks and wharves
needed for military purposes; and attends to all mat-
ters connected with military operations which are
not expressly assigned to some other bureau of the
War Department.

Beyond being aware of the fact that we have a
considerable army in the Philippines, which is re-
cruited and furnished with supplies from this coun-
try, the general public has but little knowledge of the
vast amount of labor and expense entailed in the
mere transportation of troops and supplies to those
far-off islands of the Pacific. It is a fact that at one
period of the war the fleet of army transports num-
bered no less than seventy large ocean-going ships, this
being the number engaged at the time when the vol-
unteers were being brought home and the regular army
carried out to Manila. As this work was completed
the transports were gradually discharged from service,
until, at the present time, the fleet consists of twenty-
six transports owned by the department, and eleven
vessels which are employed under charter, making a
total of thirty-seven vessels. The magnitude of the
operations of the Quartermaster’s Department may be
judged from the fact that during the past fiscal year
transportation was furnished by rail, water, wagon
and stage, exclusive of the Army Transport Service,
for 747,399 persons, 18,455 animals, and 328,801 tons of
freight; while the army transports carried 104,422 pas-
sengers, 13,397 animals, 310,683 tons of freight, and
2,523,836 packages.

The army transports range in size from the “Ingalls”
of 1,147 tons, and a carrying capacity of 26 officers
and 260 men, up to the “Grant” of 5,668 tons, and the
“Sueridan” of 5,673 tons, the former with accommo-
dation for 68 officers and 1,836 men, and the latter
accommodating 93 officers and 1,843 men. Six of the
transports are of from 5,000 to 6,000 tons, these being
the “Grant,” “Hancock,” “Logan,” “Meade,” ‘“Sheridan”
and “Sherman;” three, the “Crook,” “Sedgwick” and
the “Warren,” are of between 4,000 and 5,000 tons
burden; six vessels, the “Buford,” “Kilpatrick,” “Law-
ton,” “Relief,” “Sumner” and ‘“McPherson,” measure
from 3,000 to 4,000 tons burden; while five vessels, the
“Burnside,” “Egbert,” “McClellan,” “Rawlins” and
“Rosecrans,” are of from 2,000 to 3,000 tons. Of the
chartered ships, two, the “Indiana” of 2,484 tons, and
the “Pennsylvania” of 3,166 tons, are used as troop
ships, while the other nine, which are vessels of from
3,600 to 5,000 tons displacement, are used for the
transportation of horses and mules, and live stock.
The chartered vessels cost from $650 to $700 per day
for charter alone.

The army transports are fine, seaworthy vessels,
many of which like the “Meade,” which was formerly
the “City of Berlin,” had previous to their purchase
done duty for a considerable number of years in the
transatlantic passenger trade. Others of the trans-
ports were vessels that, although they were built pri-
marily as freighters, were furnished with a consider-
able amount of accommodation carried on superstruct-
ure decks amidships. When a transportis purchased she
is sent to a shipyard where she is carefully surveyed
and a very comprehensive specification is drawn up for
her refitting and renovation. The special require-
ments of the transport service necessitate a large
amount of structural refitting, which, together with
the furnishings and accommodations for officers and
men, bring the cost of reconstruction to a very high
figure. In the. first place, the hold of the vessel must
be adapted to carry the class of cargo required for
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army purposes, the hatches and holds being so re-
arranged that the stores necessary for the subsistence
of from 1,000 to 1,500 officers and men, for seventy
days, may be at all times accessible. This necessitates
that about 175 tons of provisions be placed so that they
can be drawn upon daily as required. Provision must
be made for keeping a large amount of meat in stor-
age; vegetables must be stored in special gratings
under lock and key; and various other special fittings
must be put in place. A complete system of ventilation
has to be installed; for where such large numbers of
men have to be confined between decks, much of the
time in tropical climates, special appliances are nec-
essary for drawing off the polluted air and supplying
large volumes of fresh air. The ventilation usually
consists of four fans carried on deck, which are ca-
pable of supplying from 75,000 to 100,000 cubic feet
of air per minute. The air is delivered to fore and
aft lines of galvanized iron conduits, which extend
the whole length of each of the living spaces. From
these mains, numerous branch lines extend athwart-
ship. The foul air is carried off either by exhausting
fans or by means of uptakes and ventilators. Steam
coils are provided in the conduits by which the air
can be warmed, as required, in the winter.

The distribution of officers and men and supplies in
two of the latest and best of the transports, the “Kil-
patrick” and the “Buford,” is as follows: The hold is
devoted entirely to freight; the orlop deck above the
hold contains the refrigerators and storerooms; the
between deck is given up entirely to sleeping accommo-
dation; the main deck contains two separate lavatories,
two separate mess decks, and sleeping accommodation.
The spar deck contains the hospital, officers’ state-
rooms amidships, and spaces for the promenading and
recreation of the troops; while the promenade deck
contains other staterooms and is reserved entirely
for the use of the officers.

One of our illustrations shows the sleeping accom-
modation on the between decks. The bunks are ar-
ranged in tiers of three. They are of a type which
has been designed with a special view to ventilation
and cleanliness. It was found that it was absolutely
impossible to use the old mattress bunk, and at the
same time keep the sleeping accommodations free
from vermin. Moreover, in the hot and muggy atmos-
phere of the tropics the mattresses were stuffy and un-

comfortable. The standard type of bunk herewith
illustrated is known as the Lane-Irwine. It is car-
ried on four standees of 1%-inch gas-pipe. The bed

proper consists of a stout piece of canvas laced into a
gas-pipe frame, the' frame being in turn laced to the
sides of the bunk. These bunks have been found cool
and comfortable in the tropics, and they have the
great advantage that the canvas bottom can be unlaced
and washed. In the hospital the beds are, of course,
provided with mattresses, and they are arranged only
two deep. The floor, moreover, is carpeted with lino-
leum, and other measures are taken to provide special
comfort. The mess deck is provided with tables and
benches with folding legs, which are so constructed
that they can be folded into a very small space and
stacked away in racks at the side of the deck, leaving,
as shown in our illustration, a large open space for
promenading and recreation. The refitting of the trans-
ports necessitates the thorough overhauling of the
plumbing and piping, and the provision of many thou-
sands of feet of new lines. Much of this new piping is
of copper and brass, and the lavatory fittings are of
solid porcelain instead of porcelain-lined ware, which
is found to give only indifferent service. By the time
the transport has been thoroughly renovated and refit-
ted the cost has run up to a pretty high figure, not far
short, indeed, in the largest vessels, of half a million
dollars, the actual cost of refitting the “Buford” at
Newport News being $397,637, while the cost of refit-
ting the “Kilpatrick” at the docks of the J. N. Robins
Shipbuilding Company, of New York, was $408,000.

It is the aim of the Quartermaster’s Department to
run transports, if possible, with a full load of freight.
Some of the larger vessels carry as much as 2,000
tons of cargo, in addition to a complement of 1,900
officers and men. It has been found that if the ship has
a full complement and full cargo, transportation can be
carried on very much cheaper by the Quartermaster’s
Department than it can be by shipping troops and sup-
plies by the various steamship companies. Thus, one
voyage of the “Crook” from New York to San Juan and
return cost $9,761.39, whereas the cost estimated at the
current rates of civil lines of steamships would have
been $19,907, a saving of $10,145.61. Another voyage
of the “Crook” from New York to San Juan and back
would have cost $26,419.29 had the men and supplies
been carried upon regular lines, whereas the actual
cost by the transport was $14,062.94, a saving of $12,-
356.35. It is the opinion of Major Carroll A. Devol,
the general superintendent of the Army Transport
Service, to whom we are indebted for our illustrations
and particulars, that although good results, as shown
by these figures, are being obtained under the present
system of purchase and reconstruction of ships, even
better economy could be realized if the departmeni
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were to design its own ships and embody in them all
the experience which has been gathered in the Spanish
and Philippine wars. In conclusion, we are glad to
be able to state that letters have been received by
Major Devol from both officers and men on their ar-
rival at Manila, stating that the system of accommo-
dation as carried out on our transports is very success-
ful, and that the spaces devoted to sleeping accommo-
dations for the men had, indeed, been found to be, in
the tropics at least, the best ventilated and most com-
fortable portions of the ship.

Automobile News,

After a two-year struggle with Chicago’s bad streets
the Illinois Electric Vehicle Company, operating a
hundred auto cabs, has decided to go out of existence.
Word to the effect that the directors of the cab com-
pany would recommend the winding up of the com-
pany early next month was given out. The directors
say that at the present time Chicago is not ready for
modern improvements in the way of electric cabs.

The road which has been in construction for some
time past in Madagascar, from Tananarive to the
coast, has recently been finished, and this will give a
new impetus to affairs in the colony, especially in the
matter of transportation, as formerly all the goods
brought to the capital were taken across the country
by native carriers. The opening of the road will no
doubt be followed by the use of the bicycle and the
automobile. A number of different transportation en-
terprises are now on foot, and several of these are to
use automobile systems. It may be remarked that the
last 40 miles of the road, which was laid through the
forest, was finished in the space of three months by a
force of 25,000 men.

The London Electric Omnibus Company, in its last
council meeting, decided to adopt an electric omnibus
system in preference to traction by electric tramway.
The report concludes by demanding of the stockholders
the amount necessary for the construction of three
hundred omnibuses of small pattern, the price of each
being estimated at $2,200. The total of $660,000 thus
furnished will equip the system on a large scale. Lon-
don is thus taking the lead in the question of electric
omnibus traction, following the example of Berlin, the
only city of Europe where the electric omnibus has
come into use to any extent. The latter, it will be re-
membered, have been constructed by Siemens & Halske,
and work with accumulators in most of the streets,
using the trolley wire when they pass along the line
of the tramway.

A number of automobile tours are being organized
for the coming season. Among these may be mentioned
the tours of England, Italy, and Belgium. The tour of
Belgium, as organized by the Automobile Club, will
consist of seven stages; it is to be held in the latter
part of July. The seven days of the tour include the
following routes: First day, Brussels—Malines—Ant-
werp, 26 miles; second day, Antwerp—Liége, 75 miles;
third day, Liége—Spa, 30 miles; fourth day, Spa—
Namur, 45 miles; fifth day, Namur—Charleroi, 25
miles; sixth day, Charleroi—Ghent, 66 miles; seventh
day, Ghent—Ostend, via Bruges, 35 miles. The prizes
will include gold, silver, and bronze medals, besides a
prize of $800. At Ostend, the terminal point of the
excursion, will be organized a series of races, as well as
an automobile exposition.

The Automobile Club of France has finally decided
upon the three champions who are to represent it in
the International Cup race. These are Charron,
Levegh and Girardot. Charron won the cup last year,
and has besides made many notable records. In 1897
he won the Paris-Dieppe race, and in 1898 the Paris-
Bordeaux over René de Knyff; he also gained the
Paris-Amsterdam race of that year. In 1899 he was
victor in the Paris-Bordeaux race, and made the rec-
ord in two stages of the Tour ‘de France. Last year
he was second to René de Knyff in the Nice-Marseilles
race, but won the Gordon Bennett Cup over the latter
and Girardot.. It will thus be seen that his career has
been a successful one. Levegh commenced to make his
record in 1898 in the Paris-Amsterdam race, where he
was seventh, but in 1899, with a four-cylinder machine,
he won the last stage of the Tour de France, from
Nantes to Cobourg. Shortly after he came out first
in the Bordeaux-Biarritz race. In September, 1899, he
made a dead heat with Girardot for the first place in
the Paris-Ostend, beating Charron and Lemaitre, and
in the Paris-Boulogne was second to Girardot. Last
year he won the coast race, Nice-Turbie, and the mile
dash at Nice, and carried off the honors in the Paris-
Toulouse, the great race of the year. Girardot was
called for a long time the “eternal second,” as, in fact,
he was second in most of the 1898-1899 races. He car-
ried off his first victory in the Paris-Ostend, and then
in the Paris-Boulogne, after having been second in the
Tour de France and the Paris-Amsterdam. He won
the Périgord Cup and was second in the International
Cup race. It will be seen that the Automobile Club
has made a wise choice of the defenders of the cup for
this year.

Scientific Qmerican,

Sorrespondence.

The New Armored Cruisers,
To the Editor of the SCIENTIFIC AMERICAN &

During the past few years I have been greatly in-
terested in naval matters, and of late I have been par-
ticularly interested in the correspondence relative to
our new armored cruisers of the “California” and
“Maryland” types which has been published in your
issues of February 9 and 16 and March 2. . It would
certainly seem that, in view of their great size, these
ships are deplorably weak in battery power. To
remedy this defect, your correspondents have sug-
gested the addition of four 8-inch guns to their pres-
ent battery of four 8-inch and fourteen 6-inch rapid-
firers. While the adoption of this plan would success-
fully overcome their inferiority in offensive power, it
would also necessitate the entire re-arrangement of
their 6-inch and secondary batteries, with the possible
sacrifice of some of the 3-inch rapid-fire guns. This
would occasion a re-apportionment of weights an:
changes in design which. on consideration of the fact
that the contracts for these ships are already (or
about to be) signed, might be undesirable.

Would it not be a better and simpler plan to substi-
tute 7-inch rapid-fire guns in place of the 6-inch rapid-
firers? This would involve slight modifications in
the gun positions, a reduction in the number of rounds
of ammunition per gun, and an increase in the total
displacement of the ship, but the enormous increase
in muzzle energy would more than offset these incon-
veniences. Although there is no 7-inch gun in exis-
tence in our navy at present, I notice by your issue
of December 22, that there is an experimental gun in
process of construction. As it will be two years and
a half before the batteries can be installed on these
new cruisers, there will be ample time for the Bureau
of Ordnance to ascertain the merits of this gun by
practical tests, and commence the construction of
others.

The details of the 7-inch gun are unknown to the
writer, but it would not be unfair, it seems to me,
to assume that its projectile will weigh about 175
pounds, and that the combined weight of gun and
mount will not exceed that of the 6-inch gun by more
than 10 tons. These dimensions are adopted arbitrarily
as a result of observing the data of the 7.5 Vickers-
Maxim rapid-fire gun, a description of which was pub-
lished in your issue of January 12. On our new cruis-
ers, 140 tons is allowed for the 6-inch ammunition
supply, at the rate of 200 rounds per gun. Thus, the
substitution of 7-inch rapid-firers for the present bat-
tery of 6-inchers, with the reduction of the ammuni-
tion supply to 150 rounds per gun, would make an
increase of about 44 tons in weight of ammunition,
and 140 tons in the weight of the guns and mounts,
or 184 tons in all, a comparatively small item in a
13,800-ton ship. Also, a gun firing a 175 pound pro-
jectile at a velocity of 2,900 foot-seconds, or more,
would be as much superior to the 6-inch gun as the
6-inch rifle is to the 5-inch, both in penetrative and
destructive power.

There is no cruiser afloat to-day which could stand
up before the tremendous amount of energy concen-
trated in a battery of four 8inch and fourteen 7-inch
rapid-firers, and even the new Italian ships (whose
design calls for a battery of twelve 8-inch rapid-firers)
would find their match in the “California.” At some
time in the near future, the many improvements in
the resisting qualities of armor of moderate thickness
will render the 6-inch weapon useless at the ordinary
battle ranges. Indeed, I understand that it is with a
view of meeting such a contingency that the T7-inch
and 7.5-inch guns have been designed. Why, then,
do we not follow the principles of the old maxim, “An
ounce of prevention is worth a pound of cure,” by fore-
stalling the contingency? Why do we not hold true
to our traditions of the War of 1812 by placing our
new cruisers in the same relative positions as our
famous old frigates which carried 24-pounders where
their opponents carried 18’s? Why, in the name of
common sense, do we not build ships which will carry
heavier batteries than those of 4,000 or 6,000 tons less
displacement which were designed three or four years
ago? If fighting is the primary object of a warship,
it would certainly seem that her offensive power should
not be made of secondary importance to other qualities
in her make-up.

Your correspondents complain, and justly, that a
deplorable deficiency in offensive power is also to be
found in the semi-armored cruisers of the “St. Louis”
type. Could not their defect be remedied in the same
manner as that suggested for the ‘“California” and
“Maryland” types? It is earnestly to be hoped that
our naval constructors will see fit to bring these fine
ships up to the superior standard of excellence which
they have attained in the latest battleships.

The events of the last three years have heightened
public interest in the navy to an unusual degree, and I
am sure that a large number of your readers are keenly
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interested in the naval information which appears in
such generous quantities in your columns.
Pavr D. EMMONS.
East Boston, Mass.

Engipneering Notes.

A controversy over the asphalt lakes in Venezuela
has been adjusted and the case will be heard in the
local courts.

The Metropolitan and District Railways of London
have suffered severely owing to the competition of the
omnibuses and the Central London Railway. They
have been losing at the rate of $7,000 a week for the
last half year, and the District Railway has decided
to adopt electric traction. The change can be effected
at a moderate cost and in a short time. The directors
have been given full power to raise additional capi-
tal.

There was a substantial increase in the traffic
through the Suez Canal in 1899. Three thousand five
hundred and three vessels passed through the canal
in 1898; in 1899 the number was increased to 3,607,
representing an increase of 104 vessels and a gain
of 657,017 tons. The average time consumed in pass-
ing through the canal in 1899 was eighteen hours and
thirty-eight minutes, about half an hour longer than
was necessary during the previous year.

The consumption of ice in Brazil is constantly in-
creasing. This is due principally to the demand for
ice in restaurants, hotels and other public places.
Foreigners are most insistent in their calls for ice.
Our consul at Santos is of the opinion that an ice
company would prove a profitable undertaking in that
place, the use of ice being practically unknown in
the fish, vegetable and meat markets. He also thinks
the American refrigerator would sell well in Brazil.

The first stone bridge with ring stones puilt in the
united States is claimed by the town of Ipswich, Mass.
It was built by the town and county in 1764. The build-
er was Col. John Choate. There are two spans, each
of 28 ,feet. When the time drew near for the false-
work to be removed the inhabitants of the town became
greatly excited, and people thought it would not stand
its own weight. Col. Choate had his horse ready to
take him out of the country if the bridge fell. The
falsework was successfully removed, however, and the
bridge still stands, although it trembles a little with a
heavy team. It was widened in 1838.

It is proposed to renovate I.ondon Bridge at a cost
of $500,000. The footways are to be widened from
their present width of nine feet to fourteen feet. A
new granite corbeling is to be provided; the parapet
will be reconstructed upon an open design so that the
dust may escape into the river below; and the center
of the bridge is to be brilliantly illuminated. The
question arose as to whether the existing foundations
of the structure would be sufficiently strong to sup-
port the suggested additions, but the report of Sir
Benjamin Baker, who made a careful survey of the
bridge, is affirmative. It is proposed to carry out
the work immediately. When the Tower Bridge was
opened, it was generally considered that the new
means of communication between the north and south
sides of the river would considerably relieve the stress
of traffic over London Bridge, but the decrease in the
traffic over the latter bridge is scarcely appreciable.

A new English port of call is to be established at
Dover for the transatlantic liners plying between
New York, Germany and Holland. The scheme has
been in embryo for several years, but the construec-
tion of necessary accommodation for the vessels, in
which the port is at present deficient, would have
entailed such a heavy expenditure that it was aban-
doned. Since the Admiralty Department commenced
operations upon an immense national harbor, the con-
tract for which amounts to $20,000,000; and have
notified the municipal authorities that the Admiralty
pier, which is at present used as a landing stage for
the steamers plying across the Channel, will be re-
quired for national purposes; and that there was con-
siderable danger of the shipping trade of Dover being
transferred to another port containing better accom-
modation, it has been decided to carry out immediately
the construction of docks, piers, warehouses, etc. A
new pier for the berthing of the steamers is to be
erected and will be completed in about four and a haif
years’ time. It will extend parallel with the present
Admiralty pier, and will be 1,600 feet in length, and
350 feet in width. There will be eight sets of railway
tracks to provide accommodation for ten or twelve
trains at a time, and there will aiso be four landing
stages for the steamers. The pier for its entire length
will be covered, thus converting it into an immense
railway station. The building of this part of the
work alone will amount to $1,110,000. A pier has just
been completed at a cost of $2,750,000. An extensive
commercial dock with quay space extending to 14
acres, which is in course of construction, and which
will provide berthing accommodation for vessels of the
proportions of the “Oceanic,” will cost $6,250,000.
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A PECULIAR RAILROAD ACCIDENT.

Unfortunately, railroad accidents are not of great
rarity in the United States. One of the most peculiar
accidents which has occurred in some time took place
at White Pigeon, Mich., February 23, on an embank-
ment on the main line of the Lake Shore and Michigan
Southern Railway, close to a junction. An engine
pushing a snow-plow came into collision with a freight
engine standing still, and the snow-plow ran under
the locomotive of the freight train, which rose
in the air and landed on top of the other engine
pushing the plow, as shown in our en-
graving. Two trainmen riding on the
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us, in a general way, of the plan oif structure of the
megatherium, insomuch as the comparative weight
and strength and development of the hind quarters of
the great reptiles afford absolute proof that they also
must have sat upright, tripod fashion, supported by
their hind legs and powerful and massive tails.

In the case of the megatherium, it is quite possible
that the peculiarities of its structure point to the
selection of some particular sort of vegetation. Mr.
Woodbine Parish thought it was the agave, or Ameri-
can aloe, upon which it fed, but in the case of the

top of the plow were killed, and the en-
gineer of the engine which landed on
top escaped unhurt. The fireman also
jumped, and escaped with slight bruises.
—_—e—— —
THREE CHARACTERISTIC TYPES OF
AMERICAN DINOSAURS.
BY J. CARTER BEARD.
THEIR EVOLUTION.

Modifications in the structure of ani-
mals, fitting them to procure with the
least possible difficulty the food upon
which they subsist, afford unfailing keys
to the history of the development and
character of their environments.

Selecting an extreme case for illustra-
tion, the tardigrades, the gradual change
in the surroundings of the tribe can be
readily enough reasoned out in the trans-
formation of one branch of the phyllo-
phagous bruta, the enormous megathe-
riods, with their peculiar conformation,
allowing them to sit upright, kangaroo-
like, and reach from the earth, pull down
and devour the foliage of the trees, to
animals measuring less than three feet
in length, the sloths, with radically different methods
of procuring the same kind of food. So perfectly
have the latter become fitted to a leaf-eating, arboreal
life; so complete is the adaptation of the sloth to the
nature and habit of growth in the trees in which it
lives, that its organism, in its entirety and in every
least part, demands a vast primeval forest of many-
branched trees where the animal can pass its whole
life, migrating from one contiguous bough to another,
in search of fresh food supplies, without having any
more cause to feel its deficiency in not being able to
progress over the ground, to which it need never
descend, than the seal or the dolphin in not being able
to range over field and forest.

The reverse of this rule is obviously true. The more
perfectly we become acquainted with the nature of the
food supplies of any species or of any race of animals,
the more unfailingly we can trace the evolution and
describe the development of the type which forms the
subject of investigation. A remarkable uniformity is
observable in the conformation of the great terrestrial
reptiles of the Mesozoic era. Its character reminds

WRECK OF TWO ENGINES AND A SNOW-PLOW, WHITE PIGEON, MICH.

dinosaurs there was no alternative.

The sparsely-branched and columnar forms of vege-
table growth which afford little accommodation to
arboreal animals consisted principally of Gymno-
sperms, especially of Cyads, which at this period
reached their highest development, mingled with
palms, tree ferns, many species of Filicine of lesser
size, giant equisetums, liverworts, club mosses, and
some herbaceous and some aquatic plants. The
straight, upright shafts of the larger forms of plant
life arose from the naked soil, for grasses had not yet
clothed the earth.

Almost the only food supply the vegetable world
afforded was the leaves, shoots, and young twigs of
such trees as then grew, and to reach these required
the great stature and peculiar build of the herbivorous
dinosaurs.

The bipedal habit acquired by browsing upon the
tall vegetation also gave them an extended range of
vision, and to some extent insured their safety against
the stealthy and undetected approach of enemies, prin-
cipal among which was probably the large carnivorous

THREE CHARACTERISTIC TYPES OF AMERICAN DINOSAURS.
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dinosaur shown in our illustration, Ceratosaurus nasci-
cornus, which reached a length of twenty-two feet.
By assuming an upright position, this and other dino-
saurs were, it is likely, sometimes able to elude their
prey.

DESCRIPTION OF THE THREE TYPES.

Largest of all quadrupeds that ever trod the earth,
the enormous brontosaurus, which reached the length
of from sixty to perhaps seventy feet, and certainly
weighed more than twenty tons, presents one of the
most perplexing problems ever offered the paleontolo-
gist. How such an immense mass of al-
most brainless living flesh, with, so far
as is known, no means of defense or
refuge of escape, except taking to the
water, in which he could be followed by
powerful, agile, and more intelligent
foes, escaped almost immediate extinc-
tion passes conjecture. How such an ani-
mal could stand upright upon dry land,
under the terrible stress and pull of
gravitation, which would put to the se-
verest test the strength of cohesion of
the mere flesh, muscle and bone of which
he was built, is a question not easily
answered. Paleontologists have lately
been inclined to believe that the bronto-
saurus never came ashore, but an animal
with four well-developed legs and feet
formed for walking seems scarcely built
for an exclusively aquatic life, and noth-
ing that is known in natural history af-
fords a parallel for such a state of
things. The great beast, with its great
body, long neck and disproportionately
small head, is in the water at the left of
the illustration.

Nearer to the foreground on shore is
seen the great horned dinosaur, Cerato-
saurus nascicornus, dwarfed in appearance here by
comparison with the much larger brontosaurus beyond
him. Small as he looks, however—and must look, to be
in proper proportion to his companion—he measures
no less than twenty-two feet, a rather formidable size
for such a beast of prey. In addition tc the large and
trenchant array of teeth with which his massive jaws
are furnished, he bears a stout horn, like that of a
rhinoceros, projecting from a space jus* above his nos-
trils, and which must have added materially to his
powers of offense and of defense.

The fore limbs are extremely small, it will be no-
ticed, in proportion to the rest of the animal, and
could never have been used for support, though they
might have been of assistance to the ceratosarus in re-
taining a hold upon his prey. The animal must, in pro-
gressing, have always walked upright, dragging his
massive tail behind him.

But, without doubt, the strangest animal ever known
to have existed upon the face of the earth is the gigan-
tic armored dinosaur shown somewhat in the distance
upon the bank of the lake in our picture. This is the
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Stegosaurus ungulatus. The entire length of this dino-
saur was thirty feet or more. The stegosaurus, instead
of being entirely defenseless like the immense bronto-
saur described above, was provided not only with a
complete osseous dermal covering, but with a series of
large, erect, bony plates, protected by a thick, horny
covering, extending along the back and part of the tail,
and further to the end of the tail by four pairs of
spines of great size and power.

We are, in this animal, confronted with a strange
reversal of the first and governing principle of con-
struction common to all modern vertebrates. An en-
largement of the spinal cord in the pelvic region, giv-
ing a reinforcement of nervous power td the generally
disproportionately large hinder half of dinosaurs, is in
a number of species quite apparent, but in the stego-
saurs the development of the lumbar region takes com-
plete precedence of the fore part of the animal. The
head—so diminutive in proportion to the entire bulk
of this colossal reptile that it becomes a problem how
a.sufficient amount of food to sustain and nourish the
enormous body could have passed through the jaws—
contained a brain which. taking the proportional size
of the two creatures into consideration, was one hun-
dred times smaller than that of an alligator; but, as
is well known, a second brain, twenty times greater
than that contained in the skull, found place in the
sacral cavity, and governed and intelligently directed
the movements of the hind limbs and the armed tail of
the monster.

THE NEW STREET RAILWAY TUNNEL UNDER
BOSTON HARBOR.
BY J. A. STEWART.

Street railway expansion has been going on rapidly
in Boston by underground, elevated, and surface lines.
Its latest and most interesting development is the new
tunnel under the harbor from the South Ferry, on
Atlantic Avenue, to the
peninsular district known
as East Boston.

‘When the Boston sub-
way was built a few years
ago, it was suggested that
it would prove but the
beginning of a network
of subterranean avenues
which would underlie the
entire city —a statement
which recent movements
seem to have justified.

The legislative act of
1894, which authorized the
people of Boston to ap-
point a Transit Commis-
sion to construct a sub-
way under Boylston, Tre-
mont and various streets
in the north part of the
city to the Union Station,
also empowered that body
to build the tunnel under
the harbor to East Bos-
ton.

Work on the construc-
tion was begun May 5,
1900. The portion of the
work then commenced —
in Maverick Square and
Lewis Street, East Bostor--was not difficult of con-
struction. The engineering problems, as the work
could be in open cut, were of an ordinary nature. The
excavating for the incline in Maverick Square was
done without timbering the trench, and the earth was
shoveled into carts. "The sidewalls of the incline are

OLD RESERVOIR, UNEARTHED IN MAVERICK SQUARE.
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of concrete, faced with granite and surmounted by a
granite coping. Granite also surrounds the portal.
The subway or covered portion of this section is a
concrete monolith. Nuts and washers are embedded in
the masonry to admit of the use of steel tie-rods for
increasing the strength of the roof, if deemed desir-

{6/[)‘(; 70/1/
HARBLOR

V7 souTHS))

Jsosron))

LosToNm
common [
| “'

A

A

Scr Sne WY

MAP OF BOSTON, SHOWING LOCATION OF
TUNNEL,

able. The grade is 5 per cent, and the bottom of the
masonry invert is about 39 feet below the surface of
the street.

In preparing to put in place the masonry for the
covered portion, the bottom of the excavation was
graded, and three thicknesses of tarred felt were laid.
They were thoroughly pitched together, and when the
pitch had hardened, the concrete invert was put in

and 6-inch back walls were carried up a convenient dis-
tance, the sheeting being removed and the trench re-
braced as was necessary. The back walls were plas-
tered with a rich Portland cement plaster, and against
this the main wall was built. Wooden centers were
used, and work on each section of the concrete arch
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was carried on continuously until its completion.
Beginning in Maverick Square, the East Boston tun
nel runs under Lewis Street, Boston Harbor, and, on
the Boston side, under Eastern Avenue, Fleet and
Hanover Streets, to Friend Street, where it connects
with the subway system. The tunnel proper lies be:
tween the two South Ferry slips, a distance of about
2,250 feet.

In considering the important question of construc-
tion, the Commission was greatly aided by the experi-
ence of foreign cities as personally investigated by
Chief Engineer Carson. Cast-iron twin tubes, of 10 to
12 feet in diameter, are used in the Glasgow street
railway tunnels and in the London Underground Road,
which passes under the Thames. Comparing the rela-
tive merits of twin tubes or a single wider tube, the
Commission came to the conclusion that, although a
wide tube would be more costly and would have less
favorable grades than twin narrow ones, the wide
tunnel would conduce more to the comfort of passen-
gers, would be much more satisfactory to the public,
and would be more in accordance with the work pre-
viously done by the city.

The Boston Harbor tunnel is an arched structure
for two electric railway tracks. The thickness of the
roof of earth over the outside of the arch of the
tunnel under the harbor is from 16 to 18 feet. Above
this, in the deepest part of the harbor, is 351
feet of water at mean low tide. The tunnel under
the harbor is about 201 feet high inside; about 23
feet wide, and about 2,250 feet long. Its walls are
33 inches thick at minimum measurement.

The tunnel, on the East Boston side, has grades
from 4.7 to 5 per cent. At a point 250 feet southwest-
erly from the Harbor Commissioners’ line it is about
100 feet lower than in Maverick Square. A length of
about 1,350 feet in mid harbor is nearly level. Short-
length grades of 5 per cent occur on the Boston side,
caused by the interven-
tion of Commercial Street,
where the east-bound plat-
form is immediately below
that for the west-bound
cars, their depths below
the street being respective-
ly 66% and 50 feet. There
are pumpwells and cham-
bers under the harbor.

In constructing the tun-
nel the shaft in Lewis
Street was sunk to grade,
and sidewalls were com-
menced in small tunnel
drifts. A steel roof-shield
spans these sidewalls and
is pushed forward on them
by means of hydraulic
jacks. As the roof-shield
is advanced step by step
the arch is put in place in-
side. An air lock is built
at a distance of 100 feet
within the tunnel, by
means of which air may be
compressed to the degree
necessary to prevent any
- objectionable flow of water
into the working portion
of the tunnel. A most in-
teresting and important feature of the tunnel is its
arrangement as to ventilation. In respect to good air,
it is well known that the Boston underground system
cannot be rivaled by any of its contemporaries. The
City and South London Railway, 3% miles long, con-
sists of two cast iron tubes about 11 feet in diameter.

APPROACH TO THE BOSTON TUNNEL, MAVERICK SQUARE.
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Through these tunnels, at an average depth of 50 feet,
the cylindrical cars are run by electricity. Each small
car pushes, piston-like, a column of air before it, the
vacuum being supplied by fresh air from the rear.
If it was not necessary to close the cars on account
of the draught the arrangement would be completely
satisfactory. But by reason of their small size the
air within soon becomes impure though that in the tun-
nel is good.

The tunnel under the Mersey has two stations 80
feet underground and about a mile apart. Near each
of these stations there are ventilating fans, which
draw the vitiated air from the tunnel, fresh air to
supply the requirement passing in through the sta-
tions. The tunnel, however, is traversed by steam
cars, which render almost any system of ventilation
practically ineffective.

In addition to the absence of steam and smoke the
East Boston Tunnel has all the advantages of a scien-
tific ventilation. Ventilating chambers are constructed
on each side of the harbor. Ventilation is effected
by a segmental duct of about 45 square feet area in
the top of the tunnel. Near the middle of the harbor
this duct communicates with the tunnel underneath
by a door. The shore ends of the duct open into the
ventilating chambers through which the air can be
drawn out. The air enters from the open end of the
tunnel in Maverick Square, and at or near the Com-
mercial Street station it passes through the main
body of the tunnel, enters the door in the duct, and
returning to the shores is drawn out through the
ventilating chambers.

The estimates place the cost of construction to the
city at about $2,700,000. The work is in charge of
Chief Engineer Howard A. Carson, who has already
rendered the city excellent service as superintendent of
its main drainage system, as engineer of the sewer
systems of the Charles and Mystic Valleys, and in the
Bcston Subway work.

_— e, r—
An Electric Lighting Board.

An ingenious system of electric lighting, called the
“electric lighting board,” has been recently patented
by a company in London, by means of which it is
possible to obtain a wide range of curious and novel
lighting effects, quickly and cheaply, without in-
volving the employment of any special appurtenances
or necessitating any wiring. The lights may be also
placed at any points, and can be removed to other
portions of the board as frequently as may be desired
without the slightest delay, and with the certainty
that they will light up. The board to carry the lamps
is covered with a face of cork and rubber. Beneath
this substance is fixed a number of wires in a warp
and embedded in asbestos. The lamp utilized is of
the ordinary incandescent type, differing only in the
fact that a specially milled shoulder is attached to
cap and plug, from which project two sharp pins.
To place the lamp in position it is only necessary to
press these pins into the permeable coating of the
board, and directly the pins touch the wires beneath
the circuit is completed, and the lamp lights up. No
fixing of the lamps in sockets is required, because a
sufficiently strong hold can be effected by pressing
the lamp into the rubber and cork. The numerous
advantages accruing from this system will be readily
recognized, since it dispenses with the employment
of lamp holders, sockets, fixing, tapping, and so forth.
Consequently the cost of material is greatly reduced,
and no technical knowledge or skill is necessary in
fixing the lamps. The presence of asbestos obviates
all danger from combustion, which is liable by the
formation of the arc caused through breaking the
electrical circuit by displacing the lamps. It is also
impossible, owing to the system of wiring adopted,
to cause a short circuit. The electrical resistance is
high. The purposes for which this system can be
adapted are innumerable, especially in those installa-
tions where great illumination is desired, or the trans-
positions of the lights. On such a board words
may be displayed in electric light and altered when-
ever desired. The system can also be used for fillet-
ings, mouldings, or other decorative purposes. It
also lends itself to scenic effects upon the stage or
for temporary lighting. The company have also com-
pleted experiments by which a narrow electric light-
ing flexible strip of any length is available for decora-
tive or other purpose.

The American Geographical Society will move into
its new building in 81st Street, New York, some time
in May or June. The new structure is a very hand-
some one. There is no special assembly room, and
the numerous lectures will be given in outside halls,
as usual. A room capable of holding 300 persons has,
however, heen provided. The principal rooms are the
reading room, the library and the parlors. The ex-
penses for the new building are being paid out of a
fund of $100,000 donated by Gen. Cullum and other
contributors. The society has about 1,200 members.
It was founded in 1852.

Scientific dmevican,

A NOVEL PIPE AND STUD WRENCH.

A recently-patented pipe and stud wrench invented
by M. Z. Viau, of Malone, N. Y., is characterized by a
novel construction which enables the jawsto grip a pipe
or stud in various positions and to adapt themselves to
pipes widely different in size.

As shown in our illustrations the end of the wrench-
handle is formed with two toothed arms, between
which a toothed movable jaw is pivoted, having an
opening for the reception of a %-inch stud.

The arrangement of parts is such that the movable
jaw can be made to assume four positions relatively
to the toothed arms and that a pipe can be gripped
in any one of six positions of the movable jaw without
reversing the jaw. The wrench automatically adjusts
itself to the size of the pipe or stud. But one hand is
necessary to operate the wrench, since by passing the
pipe through the opening in the movable jaw the pipe

13 = 2.

i
3

>
D
\"'*\,ﬁ

Ci

er A,

g

THE VIAU PIPE AND STUD WRENCH.

may be gripped simply by turning the wrench to one
side or the other. Owing to the shape of the working
face of the movable jaw the wrench can readily engage
a pipe laid flat against a wall or floor.

-0

AN AUTOMATIC WEIGHING-MACHINE FOR LIQUIDS.

In sugar making, before the losses in manufacture
can be determined, the weight of the raw sugar must
be known. A perfectly trustworthy and satisfactory
method of weighing ‘the sugar present in the cane
would be of immense value in determining the losses
in clarification, filtration and concentration, in boil-
ing to grain and in curing, and in waste molasses.
With losses ascertained, the undetermined loss in the
raw sugar can be easily computed. And thus the
sugar manufacturer can exactly determine what his
loss may be and how it may be reduced to a minimum.

To measure these losses by volume is a method
which is difficult and almost impracticable. For that
reason Mr. Christian J. Hedeman, a Hawaiian inventor
connected with the Honolulu Iron Works, has resorted
to the simpler and more efficient method of weighing

THE HEDEMAN SUGAR-JUICE WEIGHING-MACHINE.

the raw juice, sirup or molasses. His machine has
proved of such service on sugar plantations of the
Hawaiian Islands, that it will be introduced into the
United States by the Krajewski-Pesant Company, of
32 Broadway, New York city.

Mr. Hedeman’s machine comprises a tilting tray
divided into two compartments into-which the juice
to be weighed flows from a supply-pipe. Each com-
partment has an outlet which discharges into the
casing or receptacle by which the device is inclosed.
Extending longitudinally through the tray is a pipe
partially filled with mercury, which serves as shifting
weight to weigh off the juice and balance the tray.
Two air-cylinders are located at opposite sides of the
fulecrum of the tray; and in these cylinders are pis-
tons connected by a stem actuated by the tray-trun-
nions.

The liquid runs into the compartment of the tray
which happens to be uppermost. When the weight of
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the liquid is balanced by the mercury in the pipe, the
tray is tilted by the additional liquid which flows into
the compartment. So sensitive is the device that a
very small additional amount of liquid suffices to tilt
the tray. The filled compartment, then lowermost,
discharges its contents, and the other compartment,
now uppermost, is filled. The air-cylinders described
prevent the tray from coming to rest with a heavy
shock and do not operate until the partition between
the compartments has passed the stream of liquid.
Thus an error, due to friction, produced by pressure in
the air cushions is avoided.

An automatic cut-off can be employed to make the
machine even more accurate. And a register can be
used to record the amount weighed. The machine can
be very simply cleaned and adjusted and can be util
ized in refineries, breweries, tanneries or distilleries
for weighing liquid ranging in thickness from mo-
lasses to water.

—_— < —————————————
Electrolytie Sugar.

M. Dupont made known to the Congress of Chem-
istry, which assembled on the occasion of the Exposi-
tion, says La Nature, the results of his researches
upon the extraction of different sugars by electrolysis.
The electrolyzer consists of a wooden trough divided
into three compartments by porous partitions made of
parchment paper or porcelain or asbestos. The elec-
trodes consist of metallic plates that vary according
to the object to be attained (platinum, aluminium,
lead, zinc, etc.). A current of 15 volts, and of a
density of from 25 to 30 amperes per square meter of
anode is employed.

In order to obtain sugar from cane or beets, the
saccharine juice is placed in the central compartment,
and the end compartments are filled with water.
Under the influence of the current, the albuminoid
substances of the juice coagulate and precipitate, and
the salts are decomposed. The juice becomes clear,
limpid and colorless, and no longer contains anything
but sugar and a few traces of organic matter plus a
little lime and magnesia. By the term “sugar” is to
be understood all kinds of sugar. There is no osmosis
through the partitions. In the end compartments
accumulate the soda, potassa and ammonia.

It is possible that the process studied by M. Dupont
may be applicable industrially. The future will in-
form us as to that. But, however that may be, it is
already very advantageous as a means of analysis. It
permits, in fact, of rapidly searching for, isolating and
making a quantitative analysis of the various sugars
that may exist in a large number of plants.
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A scientific party sent out by the United States Geo-
logical survey will travel by dog sledge over Alaskan
ice bound for the Koyukuk River, 700 miles long and
one of the two largest northern tributaries of the
Yukon. Some miners in 1898 found pay dirt up this
river on the gold belt that runs through Alaska. A
large camp is -there now, and the miners are doing
well. Some distance below the mining camp the Alten-
kakat tributary joins the Koyukuk, and here a large
supply of provisions was cachéd last summer fcr the
use of the exploring party that is just starting out on
its journey. This party is to travel from the mouth
of the Altenkakat to the shores of the Arctic Ocean.
It is a virgin field for explorers. The main purpose is
to look for new gold fields, which, it is believed, may
exist in the unknown region. The geology of the
country will also be studied and geographic features
delineated. The results are likely to be very interest-
ing and valuable. D. J. Peters, of the Geological Sur-
vey, who will be the leader, left Washington last week
for Seattle, whence he and his seven assistants will
sail for Alaska.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

DRAFT-EQUALIZER.—JeuN RUSK, Cheney-
ville, Ill. The draft-equalizer is particularly
adapted for use on gang-plows, and serves the
purpose of equalizing the strain and avoiding
side draft. The whiffletree is so mounted that
the pivot is located between the ends. With
one end of the whiflletree, draft devices are
connected. A second whiffletree is employed,
pivotally mounted at one of its ends. With
the other end of the second whiffletree, draft
devices are also connected. A connection is
formed between an intermediate point on the
second whiflletree and on the end of the first
whiflletree opposite the end bearing the draft
devices. DBy this arrangement, the draft is
effectively equalized, and the vehicle or other
implement moved regularly and without uneven
strains on the team.

Engineering Improvements,

ROTARY ENGINE.—SIrts E. KOCHENDAR-
FER and RaLrH D. IHUNTER, HHollidaysburg, Pa.
This improved rotary engine includes a casing
having a cylinder in which an eccentric piston
works. The steam-chamber has a way for the
abutment-valve. Steam-passages communicate
with the way at their opposite ends and with
exhaust-ports. The steam-passages are con-
trolled by valves. In its opposite faces, the
abutment-blade is provided with recesses for
the passage of the steam, and is arranged at
its inner end to bear against the eccentric pis-
ton. Two pistons are employed, so arranged
that before one reaches its exhausting-point,
the other is being acted on by live steam. Hence,
there is a constent steam action on the engine
and a constam, positive operation of the shaft.

VALVE - GEARING AND REVERSIBLE
VALVE. Fraxk M. KexNepy, Clarendon,
Ark. It has been the inventor’s purpose to de-
vise a reversible valve suitable for employment
in oil regions, where simplicity of construc-
tion, ease of operation, and minimum expense
of manufacture are essential features. The
‘valve is reciprocated by a rod having rotary
movement. A pinion is secured on the valve-
rod, and engages the gear on the valve. The
valve is rotated from its operative position, and
transposes the steam and exhaust ports to co-
incide with the steam and exhaust ports of the
cylinder, admitting steam for either motion. A
reverse movement can be given to an engine
instantaneously. The rotative movement of the
slide-valve throttles the admission of steam
into the cylinder, decreasing the air as desired,
gaging and controlling the velocity.

Vehicle Appliances.

WAGON-BRAKE.—Epwarp L. MOORE, Sun-
dance, Wyo. This brake is of simple construc-
tion, and can be readily applied to any wagon
to act automatically while traveling down
grades. The pressure of the brake on the
wheels is regulated more or less by the degree
of inclination and the load weight. When it
is desired to back the vehicle, the brake is pre-
vented from operating.

MOVABLI: VEHICLE-SEAT.—JoHN C. LAM-
BERT, Tonica, Ill. It is the inventor’s purpose
to provide a third seat for one-seated vehicles,
which is normally located in a central aperture
in the main seat, but is so adjustable that it
can be shifted in front of the main seat, oppo-
site the aperture. Thus, a third passenger can
be accommodated without crowding the other
two occupants of the vehicle.

BICYCLE -FRAME MEMBER. — James H.
SUTHERLAND, Cairo, Egypt. This invention
provides an improvement in forks for bicycles.
Tubular lower members and tubular upper
members comprise the fork. The upper mem-
bers are semi-cylindrical. A clamping-crown
or block engages the members at the lower
slde, and has collars at its ends to embrace
the lower members of the forks. A sleeve en-
gages the members at the bend, and has por-
tions extended through the collars and then
turned outward. A latch - turns outwardly.
By the method of fastening the members in
the device as described, no brazing or soldering
is necessary.

Mechanical Devices.

ADDING APPARATUS. — Freperick 1.
SANDHERR, St. Louis, Mo. Mr. Sandherr has
invented an improvement in adding-machines
having recording or printing devices co-ope-
rating with the printing device of a type-
writer, and including in tbk: embodiment a
total mechanism. It therefore follows that
the machine can be employed for ordinary
writing, for ordinary adding, for .tabulating
the figures of addition and striking the total,
and for producing the text, the tabulated fig-
ures, and the totals of such accounts as may
be desired.

AUTOMATIC ORDNANCE OF LARGE CAL-
IBER.— CoONSTANTIN VON HANNEKEN, DBerlin,
Germany. The novel features of the inven-
tion are to be found in an ingenious arrange-
ment of recoil and loading cylinders. When
the gun has been fired and recoils, the piston of
the recoil-cylinder is locked in place by a pawl,
whereby the piece is prevented from returning
to the firing position for the time being. The
air compressed by the recoil-piston passes to a
collecting-chamber, and is there imprisoned.
In loading the gun. the collected compressed
air is ad T simultaneously both to the
loading c3 1d recoil cylinder: but the
Lecoil-pist: still locked by the pawl, the

gun is held in the position into which it re-
coiled. When the loading-piston has reached
the end of its stroke, and a projectile has been
inserted in the breech, the pawl is automatic-
ally released, and the gun projected into bat-
tery by the pent air in the recoil-cylinder.

PIPE-WRENCH.—CHARLES M. INGERSOLL,
Summithill, Pa. The purpose of the inven-
tion is to provide a wrench which will engage
a pipe at opposite points and exert an equal
strain to prevent the crushing of the metal.
When the wrench is reversed to recover its
hold on a pipe, the jaws yield slightly so that
they may be moved loosely around the pipe
without gripping.

TILE-MACHINE.—ALEXANDER H. MURRAY,
Huntington, W. Va. Much difficulty has been
experienced in the formation of fissures or
cracks in the side edges of tiles, by reason of
the fact that the clay is fed more rapidly at
the center than at the sides of the mouth of
the guide when discharged. To avoid this dif-
ficulty, the inventor has devised an improved
means for regulating the feed of the clay, with
minimum friction or resistance to its discharge
from the guide. The novel feature of the in-
vention is to be found in a tile guide or mold,
having two or more retarders on opposite sides,
the two sets having straight edges adjacent
to the mouth.

STAMP-AFFIXING MACHINE.—ReBI1E SEI-
DELINGER, Boston, Mass. By means of this ma-
chine, stamps are automatically separated from
the strips and rapidly attached to
and wrappers. The stamps are supported and
separated by plates which are elevated with
the stamps in the casing. A series of fingers
or pawls, spaced apart, engage the perforations
of the stamped strips, and are operated to
move the strips forward. A projected stamp
is severed and the plates discharged one at a
time.

Miscellaneous Inventions.

GAME. —CLARENCE W. TARBET, Pomeroy,
Wash. The game is an improved form of bill-
iards or pool. The board employed is four-
sided and has a plane surface provided with
pockets at its angles, and also with three
spots for a like number of balls, which are
distinguished, like the spots, by marks, as red,
white, blue. A raised, flanged, and cushioned
frame surrounds the board, and each of its
four sides is divided into three sections marked
to correspond with the spots and balls in reg-
ular succession, as red, white, blue. 'The three
balls are placed on the three corresponding
spots. A fourth or cue ball is used for play-
ing upon any one of the spot balls, its place
in beginning the game being anywhere back
of a ‘“dead line” drawn transversely across the
board.

APPARATUS FOR PURIFYING WATER.—
Orro F. BeHREND, Erie, I’a. This purifying
apparatus is especially adapted for refining the
feed-water of boilers and thus preventing the
formation of scale. 'I'he apparatus comprises
a water-receiving tank, a chemical-solution
tank, and a mixing-tank having an overflow-
pipe leading out through its bottom. I’umps
deliver the impure water and chemical solu-
tion to the mixing-tank. The impure water
and chemical solution are mingled in the mix-
ing tank by means of steam. DBelow the mix-
ing-tank is a precipitating-tank having a cen-
tral open-ended pipe, into which the overflow-
pipe of the mixing-tank discharges. A pipe
leads from the upper end of the precipitating-
tank, and is provided with a sprinkler at its
discharge end. The sprinkler discharges on
a filtering-bed in a filtering-tank. DBelow the
filtering-bed is an outlet-pipe.

TRAVELER FOR CURTAIN POLES.—JoHN
H. HiLLIKER, Manhattan, New York city. The
traveler for curtain poles can be easily moved
within the slot of the pole. The construction
is such that any irregularities in the path of
the traveler will not appreciably interfere with
its progress. The body and head of the trav-
eler are so arranged that the body is free to
move in any direction while the head is at
rest.

CUSHION FOR PACKING GOODS.—FRANK
B. Reap, Manhattan, New York city. The in-
ventor has devised a cover to be used in pack-
ing fruit. The body of the cover or cushion
is corrugated on both sides. A plane face ex-
tends over the corrugations on one side of the
body, and a yielding pad on the side of the
facing opposite that on which the corrugated
body is situated. The cushion by its elasticity
yields enough to prevent injury to the fruit
by the pressure of the barrel-head, yet holds
the fruit with sufficient firmness to prevent
shaking and rattling.

EXTENSIBLE TUMBRELLA-HANDLE.
Pavn P. I. Ifyre, Concord, N. C. The handle
can be adjustably secured upon the stick or
rod of an umbrella o1* parasol and readily de-
tached. The handle may contain a fan or simi-
lar article. When not in use, the umbrella or
parasol can be conveniently supported. A re-
ceptacle can be attached to the handle, in
which gloves or handkerchiefs can be carried
so as to leave one hand free.

GATE.—OLaus B. Jacoss, Roland, Towa.
The gate is a stock-gate provided with balanc-
ing and locking devices. Such is the construc-
tion, that the gate can be readily opened by
persons walking or riding, and that certain
parts can be adjusted to permit cattle to pass,
and to bar the passage of hogs. sheep, or
horses. The gate can be so adjusted that
horses can be admitted to pass, but no small
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animals. Or, if it be so desired, small stock,
such as calves, may pass through, but large
stock restrained.

FENCE-POST.—PauL P. I. Fyrg, Concord,
N. C. In this invention Mr. Fyfe has sought
to provide a means whereby a fence-post hav-
ing a screw-base can be forced into the ground
either by hand or by a draft-animal. One of the
features of the invention is the provision of a
support and guide for the post while it is being
placed in position, which guide and support
can be readily applied to the post and quickly
removed.

CAN-OPENER.—WiLLIAM A. HUNTER, One-
onta, N. Y. This can-opener can be used to
open polygonal or round cans, the head being
cut out close to the sides or at any distance
from the sides. A right or left hand cut can
be made on a prescribed circle at any place in
a can. The pivot-point of the device can be
extended to accommodate the opener to large-
sized cans.

RAILROAD-TICKET. — GEorRGE W. CRraAlG,
Provo City, Utah. Mr. Craig's present inven-
tion is an improvement upon a ticket which
he has already patented. In the former con-
struction it was sought to provide a ticket-
form available, by appropriate punch-marks,
for travel between various points. The ticket-
agent was able to give the passenger (with
only one form of ticket) a choice of any of the
routes available for the particular journey in-
tended. The present invention has for its ob-
ject mainly to facilitate the selection and des-
ignation of the railroad lines available, by
grouping the names of the lines in the order
in which they are used.

VENDING - TRAY. — IFraNK  B. CLAGGETT,
Manhattan, New York city. Mr. Claggett's in-
vention is a tray or receptacle for holding pea-
nuts and for keeping them warm; and the
object is to provide a simple means for draw-
ing the nuts toward the outlet end of the tray
or' receptacle upon opening the cover. This
object is attained by the employment of shafts
extended across the tray or receptacle and pro-
vided with fingers. The shafts have connect-
tion with a swinging door, whereby they are
rocked and then moved forward toward the
opening of the tray.

Desizns,

SOUNDING-TOY.—JaMEs 8. PATTEN, Room
400 Equitable DBuilding, Baltimore, Md. The
sounding-toy consists of a block or head of
metal designed to be applied to the end of a
cane and receive an explosive cap which may
be exploded by striking the head against the
pavement. The head is of a novel design, and
includes a central seat for the cap and a num-
ber of lateral vents for the escape of the
products of explosion, and also a tapering form
of a cap seat with a countersunk upper wall
to secure the ejection of the exploded cap by
the force of the explosion.

Nore.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
P’lease state the name of the patentee, title
of the invention, and date of this paper.

NEW BOOKS, ETC.

UEBER DIE ENTWICKELUNG DER EXAKTEN
NATURWISSENSCHAFTEN 1M 19. Jahr-
hundert. By J. H. van 't Hoff. Ham-
burg and Leipzig; Leopold Voss.
1900. Price 25 cents.

Physics and chemistry receive the largest
share of I’rof. van 't Hoff’s attention, as was
to be expected. While pointing out the fact
that there is not always a clear line of de-
markation between these two sciences, the
author offers the very good definition that
physics is the science of the transmutation of
energy, while chemistry is the science of the
transmutation of matter.

DiE ELEKTRICITAT. Eine kurze und ver-

stindliche Darstellung der Grund-
gesetze sowie der Anwendungen der

Elektricitit zur Kraftiibertragung,
Beleuchtung, Elektrometallurgie,
Galvanoplastik, Telegraphie, Tele-

phonie und im Signalwesen. Sechste
Auflage. Vollstindig neu bearbeitet
von Dr. Alfred Ritter von Urbanitz-
ky. Ehemals von Th. Schwartze,
E. Japing und A. Wilke. 163 Illus-
trations. Vienna: A. Hartleben, 1900.
Octavo. Pp. 160. Price 50 cents.

Dr. Urbanitzky seems to have given a very
good elementary exposition of the various ap-
plications of electricity in modern industry.
That the book has passed through six editions
is in itself a sufficient recommendation.

Pracricar. CoarL MiNiNncG. A Manual for
Managers, Under-Managers, Colliery
Engineers, and Others. By George
L. Kerr, M.E.,, M. Inst.Min.E. Lon-
don: Charles Griffin & Company,
Limited. Philadelphia: J. B. Lippin-
cott Company. 1900. 520 figures
and diagrams. Pp. 462. $4.

In the present volume English practice is,
of course, described, but the author has pro-
duced a book which will surely be valuable
even to mining engineers in our own country.
The subject is adequately treated in all of its
phases, and especial attention is given to such
subjects as timbering, winding coal. haulage,
pumping, ventilation, safety lamps, surface ar-
rangements, coal cleaning, surveying, leveling,
ete. The book is profusely illustrated by 529
engravings.
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Business and Personal {Wants.

READ THIS COLUMN CAREFULLY.—You
wili find inquiries for.certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send your name and address to the party desiring
the information. Im every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 197.—Formanufacturers or importers
of crystals for odometers.

J. 8. Mundy, Newark, N. J.

Inquiry Ne. 198,—For machinery for making saw-
dust briquets for use as fuel.

“U. 8.” Metal Polish.

Inquiry No. 199.—For manufacturers of padlocks
for use in lockers, no two keys to be alike, but with one
master key.

WATER WHEELS. Alcott & Co., Mt. Holly, N. J.

Tnquiry No. 200.—For manufacturers of wagons
and buggies.

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

For mining engines.

Indianapolis. Samples free.

Inquiry No. 2201.—For manufacturers of plows.
Brass Cups, Threaded. Bliss Chester Co., Prov., R. 1.
Inquiry No. 20¢2.—For manufacturers of stoves.

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

Inquiry No. 203.—-For manufacturers of tinware.

Rigs that Run. Hydrocarbon system. Write St.
Louis Motor Carriage Co., St. Louis, Mo.

Inquiry No. 204.—-For manufacturers of saddles
and harness.

Ten days’ trial given on Daus’ Tip Top Duplicator.
Felix Daus Duplicatgr Co., 5 Hanover St., N. Y. city.

Inquiry No. 203.—For a hand punch for iron
work.

Wanted. Pan Am. Exposition Patent Novelties suit-
able for souvenirs. Address J. M. B., 320 B’way, N. Y.

Inquiry No. 206.—For manufacturers of steam
coredrills to be used in prospecting for coal.

Machinery designed and constructed. Gear cutting.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Inquiry No. 207.—For manufacturers of electric
light plants.

Saw-mill machinery and outfits manufactured by the
Lane Mfg. Co.. Montpelier, Vt.

Inquiry No, 208S.—For metallic packing.

Guns and Sporting Goods. Keating Wheels. New
catalogue out now. The H. & D. Kolsum Arms Co., 314
Broadway, New York.

Inquiry No. 209.—For broom handle machinery.

Partner Wanted.—Good fortune for a party having
some capital to invest. Sure and safe. Address Part-
ner, Box 81, 20 K. 9th Street, N. Y.

Inquiry No. 210.—For wrapping-paper manufac-
turers.

Manufacturers of Automobiles can secure right qual-
ity engines and boilers. ‘Vrite Rochester Cycle Manu-
facturing Co., Rochester, N. Y.

Inquiry No. 211.—For paper-bag manufacturers.

'T'he celebrated " Hornsby-Akroyd ” Patent Satety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

Inquiry No. 212.—For cast steel castings for three-
throw cranks tor steam and gasoline engines.

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

Inquiry No. 213.—For manufacturers of excel
sior.

Wanted to Manufacture.—A machine shop with facil-
ities for medium and heavy work, desires to secure
some special machine to manufacture. Address Manu-

facturer, Box 773, New York.

Inquiry No. 214.—For paper-bag machinery.

Governinent Rehcs—guns, swords, revolvers, saddles,
cannons, etc. from GovermentAuction are now being
sold at ridiculously low prices. Send for illustrated lis:s.
Francis Bannerman, 579 Broadway, N. Y.

Inquiry No. 215.—For small steam rollers for use
on coucrete, ete.

Wanted—Revolutionary Documents, Autograph Let.-
ters, Journals, Prints, Washington Portraits, Early
American Illustrated Magazines. Correspondence Soli-
cited. Address (. A, M, Box 773, New York.

Inquiry No. 216.—¥or
square cins.

machines for labeling

PROOF OF THE PUDDING.

T'en hours between New York and Buffalo means ex-
cellent traveling, and when I Ray I traveled at the rate
of sixty miles an hour, gathered no dirt. and was not.
bothered with dust, you can believe me when I say my
steel gray traveling costume was as clean when I stepped
off at Buffalo as when I said ‘“ Au Revoir ”” at Hoboken.

The Lackawanna is a route worthy of the attention of
all who wish to travel in luxury, in absolute cleanliness,
and in security. The *“ proof of the pudding is in the
eating,” and the Lackawanna Limited will be a favorite
train with ladies visiting the Pan-American Exposition.

Ingquiry Ne. 21%7.—For parties to make in quanti-
ties an operating table of wood and metal.

g#" Send for new and complete catalogue of Scientitic
and other Books for sale by Munn & Co., 361 Broadway,
New York. Freeon application.

Inquiry No. 218.—For ice-making machinery.

Mackine chainof all kinds. A.H. Bliss & Co. North
Attlepboro, Mass.

Inquiry No. 219.—For a novelty in jars for hold-
ing paste.

Inquiry No. 220,—For aneroid barometers.

Inquiry No. 221.—For telescope coal chutes for
unloading coal from wagons and cars.

Inguiry No, 222.—For the manufacturer of the
¢ Norcross ’ separator or improved buttermachines.

Inguiry . No. 223.—For first-class duplex steam
pumps.

Tnquiry No. 224 .—For steam engine boilers ang
double cylinder and compound engines for stationary
and marine purposes.

Inquiry No. 225.—Forapparatus for burning crude
oil for boilers and melting-furnaces.

Inquiry No. 2'26.—For hydro extraction machines,
desiccating apparatus. and apparatus for the separation
of selids and hquids.

Tnquiry No. 227.—For manufacturers of alumin-
ium card cases.

Inquiry No. 228.—For large manufacturers of
common lava and miscellaneous gas tips.

Tnquiry No. 229.—For manufacturers of metal
gas tips.

Inquiry No. 230.—For parties willing to make
machinist’s tools and other tools to order.

Inguiry Ne, 231.—For manufacturers of glass
bottles such as are used in toilet sets, for holding tooth-

brushes, etc.
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HINTS TO CORRESPONDENTS.

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

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

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

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

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

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

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8125) C. D. M. writes: The sparking
coil for my power boat is 9 inches long and
wound with No. 12 wire. As it is supplied
with two sets of small “Mesco” dry batteries
of six each, and liable to “skip,” I am of the
opinion that I should either have more vol-
ume of current to saturate the coil or have
the same wound with small wire to get the
best results. Am I right? A. The cells of
the battery may be exhausted and new ones
may be needed. If this is not the case, a
larger number of cells should be added. Prob-
ably another set of six would furnish enough
current to make the spark sure. It would not
be well to use finer wire on the coil. This
would cut down the current by its greater re-
sistance.

(8126) E. A. S. asks: 1. How high a
frequency of explosion could reasonably be
attained in a small gas engine, ignition to be
by electric spark and the amount of gas
small? A. There is a possibility of 1,200 ex-
plosions perr minute in a 4-cycle engine giv-
ing 2,400 revolutions per minute. All gas
engines cannot come up to this mark. Many
small engines will not reach a third of this
speed. 2. Could you refer me to any tables
containing the relative force of explosion of
different mixtures of gas and air? A. Tables
of explosive mixtures of gas and air, with
much information in regard to the operation
of gas and gasoline engines,” are contained in
Iliscox’s book on ‘‘Gas, Gasoline and Oil Va-
por Engines,” which we can furnish, $2.50, by
mail.

(8127) J. M. F. asks: 1. Will you
please answer me in your notes in the ScCIEN-
TIFIC AMERICAN if the motor Mr. Hopkins de-
scribes in the paper of December 8 and 15 can
be run by a direct current of 110 volts? A.
The little motor described in our issues of
December 8 and 15 cannot be run by a cur-
rent of 110 volts pressure. The diagrams
show that four battery cells are to be used
to run it. 2. Will you please print a full de-
scription of a battery volt-meter in next
issue? A. SurrLEMENT 1215, price 10 cents,
contains plans and instructions for making a
volt-meter and am-meter.

(8128) F. F. asks: 1. Can you tell me
how to join a transmitter and receiver on an
extension bell so that every time the ’phone
rang it would not be necessary to go to it, but
be answered at the extension bell end? A. The
extension bell, transmitter and receiver form
a complete set in themselves. They should
be set up at the place wanted and regularly
connected to the line. Both bells will ring,
and the call can be answered from either tele-
phone. The line will be a party line of two
stations. 2. I have a small dynamo which
uses carbon brushes: it sparks at one of the
brushes, and I cannot remedy it by shifting
the brush. What had better be done to stop
it? A. There are many causes of sparking at
the commutators. Roughness of the bars is
a common cause after the machine has run a
long time. Poor contact from any cause is
another. The remedy for these is obvious.
Other causes may exist in broken coils or
grounded coils or short circuits. These are
fulty discussed in Crocker’s ‘“Dynamo Tender’s
Handbook,” price $1, by mail.

(8129) F. W. F. writes: I have a 110-
volt alternating lighting circuit. I wish to
use a motor that, in turn, will drive a dynamo
of fifty 16-candle power lights, giving direct
current of at least 110 volts. What horse
power motor must I use? A. Six horse power
in the motor should do the work, if the cur-
rent is not to be carried to a distance.

(8130) O. H. B. asks: 1. Would wire
No. 17, A. W. G, do for winding the field
magnet of the motor illustrated on page 498
of “Kxperimental Science,” the edition of
189072 A. Yes. 2. Why is not copper or steel
used instead of platinum for the connection
on a circuit breaker of an induction coil? "A.
Platinum neither melts nor oxidizes. 3.
Would wire No. 17, A. W. G., or No. 19, A.
W. G., be best to cover a U-shaped magnet
composed of hoop iron 1 inch thick and 6
inches long before it is bent into the T shape?
The magnet is to be used on a telegraph in-
strument which is to be connected with an
other one-quarter of a mile away. How much
wire would the magnet need to be wound
with? How many, and how large, blue vitriol
batteries are required? A. A finer wire would

be better, say No. 24. Three hundred to four
hundred feet will answer. 4. What is the
principle on which a naphtha engine runs?
A. The vapor of the naphtha, mixed with air,
is exploded in the engine, and the pressure
due to the explosion drives the engine.

(8131) R. C. F. asks: Will you kindly
discuss, briefly, the time element in wireless
telegraphy? By this may be meant how, if
it be a form of sympathetic vibration, it is
related, in the above particular, to the action
of tuning forks or strings of the same pitch.
Are we obliged on theory, as yet, to attach
instantaneousness to it, as in the case of
the action of gravitation? Is this same in-
stantaneousness attachable also to the action
of two magnets? Or are all these actions to
be considered as motions through a medium,
though not as yet measurable like that of
light and electricity? A. The waves in wire-
less telegraphy are electro-magnetic waves,
sent off from the wire of the transmitter and
received upon the wire of the receiver. They
require time for formation and propagation
through space—a longer time than light re-
quires. Fahie's “History of Wireless Telegra-
phy,” price $2, by mail, will give you much
information on this matter.

(8132) C. T. J. asks: Will telegraph
instruments of different ohms resistance work
together without using relays”? If not, why?
Please explain fully. A. If there is any con-
siderable difference in the resistance of the
receivers they will not work well in series on
the same line. The current which will mag-
netize one will not be sufficient to magnetize
another with fewer turns on its coil. The
best arrangement is to use a local circuit at
each station, as is done on regular lines.
Then each receiver answers to its own bat-
tery, while the relays wound to the same re-
sistance work the line.

(8133) C. A. M. writes: I want a book
on electricity, one that gives the tables, per
foot, in pounds, of different sized wire; also
resistance in ohms of different sized wire, per
foot or pound. A. The data for wire are to
be found in ‘‘Arithmetic of Electricity,” by
Sloane, price $1, by mail.

(8134) T. E. P. asks: How much water
per minute will run through 1,200 feet 5-8-inch
horizontal pipe, under fifty feet head? A.
Three gallons per minute.

(8135) M. L. L. asks: In order to set
tle a dispute, and due to the fact that the
books of reference we have consulted do not
contain the absolute facts, will you kindly
advise whether the oxidizing of lead, tin and
zinc produces more weight in oxide than the
original metals weighed at the start'’ This,
with the presumption that nothing else but
heat is used for the purpose of making the
oxides. We would also appreciate it very
much if you can give us the exact increase,
if any, that there is in weight by the making
of oxides of these metals. A. Whatever
weight of oxygen is used to convert the metal
into an oxide is added to the weight of the
metal when the whole is converted. Lead
oxide is I’O. The combining weight of lead
is 207 ; of oxygen, 16. Therefore, 207 ounces
of lead will use 16 ounces of oxygen, and the
lead oxide will weigh 223 ounces. Proceed
in the same manner for all the other oxides.
The combining weight of tin is 118, and of
zinc is 65. The oxides of lead are PbO, Pb:O,
PbO,. The oxides of tin are SnO, SnO;, and
Sn;0;.  Zinc oxide is ZnO.

(8136) W. E. D. asks: Have you any
SupPPLEMENTS describing the construction of a
small hand camera, about 5 inches x 6 inches?
What would be the cost of materials for such
a camera? A. SUPPLEMENTS 826 and 1021,
price 10 cents each, describe cameras. Sup-
PLEMENT 625 describes the manner of making
a bellows. The cost of material is very lit-
tle, except for the lens, and the lens may cost
all you care to put into it. As good a lens
should be bought as can be afforded.

(8137) B. L. T. and others have heard
the belt question argued for a quarter of a
century—which side of a leather belt should
run next the pulley, the grain or the flesh side.
A. The grain side on the pulley is the most
efficient, but appearance seems to have estab-
lished the practice otherwise.

(8138) W. T. asks: Will you please let
me know what material (I believe copper will
not do) can be used in construction of an
acetylene gas generator? Can rubber be used
in joints of valves, etc? A. Tin will answer
the purpose. Rubber or leather will answer
for valves.

(8139) J. F. S. writes: In experiment-
ing in the mixture of colored light produced
by transmitting light through colored glass, I
find that, using Heide’s colored jujubes, green
+ orange = yellow; green + violet — blue;
orange + violet =red ; but, using colored glass
instead of jujubes, the mixtures are like those
of pigments. Why are not the results the
same in both cases? A. The results are not
the same because the lights used are not the
same in the two experiments. To test the
lights, we must pass them through a spectro-
scope. The eye cannot tell. Two lights which
look the same to the eye are found to be very
unlike when submitted to the analysis of a
prism. Your experiments with the lights are
by means of absorption. When one glass has
taken all it can out of the light, you pass the
rest through another glass. That absorbs

what it can of the remainder, and you call that
a mixing of colors. It is not a mixing of
colors at all. If you would mix colors, place
them so that the light from each shall combine
in the eye, and observe the result. See Rood’s
“Modern Chromatics,” price $2, by mail.

(8140) M. C. O’C. asks: Which is the
best battery to use for medical purposes—dry
cell or wet cell? Have you any book teaching
a person how to use and apply it? A. A dry
cell will work a medical coil as well as a wet
cell. We can furnish you Bartholow’s “I’ractical
Treatise on Electricity in Its Application to
Medicine,” price $2.50 by mail. We must say
that it is not safe to use electricity except
under the advice of a competent physician, if
one can be had. Your case may be an excep-
tion.

(8141) A. B. W. asks: Will you inform
me the best kind of paper to use for the field
plates of the Toepler-Holtz and similar ma-
chines? I understand they are sometimes put
on the glass with shellac varnish, but should
suppose this would be non-conducting when
dry. Would not glue be better, which natu-
rally absorbs some moisture from the air, espe-
cially when it is damp? A. It does not matter
much what is used to fasten the paper disks
to the glass plates of the Holtz machines, ex-
cept that it must be something which will not
gather moisture, but remain perfectly dry.
Every part of this machine must be dry. Shel-
lac is very good for the purpose. The paper
is a non-conductor, and is intended to be so.
The strips of tinfoil under the paper serve to
connect with the brushes so that the charge
produced by the brushes is carried over to act
inductively on the plate.

(8142) J. F. C. asks: Please tell me
if the relay used on the ocean cable is the
same as that used on the common telegraph?
If its object is to strengthen the current,
would it add more power (however little) to
a strong current produced by-a generator? If
not, why not? Could anything do so? A. A.
relay does not add anything to the current
flowing through it. It cannot strengthen it
in any way. It is a circuit closer for a local
circuit, and acts as a switch to cut in the local
battery and work the instruments by that cur-
rent and not by the current which works the
relay. An arrangement for strengthening a
current is used to make up lost volts in a
line for lights and power, and is called a
“booster.” It is a seperate generator at a
voltage which replaces the loss to the line.

INDEX OF INVENTIONS

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

MNMARCH 12, 1901,
AND EACH BEARING THAT DATE.

[See note at endoflist about copiesofthese patents.]

Air compressing or blowing machine, G. B.

Petsche ...... ... ... ... L, 669,853
Albums, ete., support for, G. Schwab....... 669,903
Alining and leveling device, J. V. Hulse,

669,526, 669,527
Amalgamating machine for extracting gold
from sand in place, hydraulic, G. S.
Bartholomew ..............cciiivuinnn. 669,911

Amalgamator, gravity, J. Tobin.
Bag hoelder, N. E. Pierce
Bailing press, A. L. Treese..
Basket, H.

. 669,671
.. 669,660
. 5 ... 669,948
J. Sitterly......ooiiiiiiia... 669,768

Battery. See Primary battery.
Bean hulls, means for removing, C. D.
Fuller .......... . 669,727

Beans, preparing,
Bearing, shaft, T. Mllh 5
Bearing, thlust F. P. Snow
Bed pan, M. Macl\dam .......

669,726
. 669,540
.. 669,601
. 669,756

Bicyele, C. L. Horack.. 669,833
Bicycle, J. G. Moomy 669,945
Bicycle gear driving mechanism, 5

MOOINY v ittt it i i e et 669,652
Bicycle gearing, C. Ganz........... . 669,879
Bicycle luggage carrier, W. J. Bray. . 669,677
Bicycle pedal, C. 1ckol ............ . 669,676
Bicycle support, E. Miller....... . . 669,538
Binder, temporary, J. F. Cordes............. 669,778
Board. See Shoveling board.
Boiler cleaner, C. S. Garrigus............... 669,746

Boiler furnace, E. J. Schmidt...............
Boiler incrustations, composition for remov-

ing, G. Kobes........ooiiiiiiiininnn.
Boilers, means for the prevention of inecrus-

669,666
669,930

tation in, J. Gottlob.................... 669,922
Bolt. See Door bolt.
Bookbinder’s type pallet, E. L. Frank....... 669,629
Book, copy, G. L. Hodges. 669,525

Book holder, R. P. Ha(‘k“or 669,522
Bookholder bmckpt, adjustable

A6 B AT Bl aE S8 0o o0 660800000000 00 . 669,935
Boot or shoe calks, machine for setting, C.

R. Johnston...........oooiiiiiiiiiin. 669,835
Bottling machine attachment, T. G. Fenske.. 669,917
Brake. Sece Car brake.

Brake shaft coupling, M. Potter............. 669,805
Brick mold, S. A. Winchester............... 669,885
Bricks, etc., apparatus for use in the manu-

facture of, J. Hall..........cooooouin. 669,830
Brooder, 0. W. Randolph . 669,856
Brush making machine, I . 669, 754
Bucket support, .J. Lowe . 669,5:

.66‘)(:

Buff wheel attachment, J. H. Green 23
669,.)‘)1

Building construction, “ooden, F. C. Poum
Cabinet, bin, Q. R. Smith
Cabinet, kitchen, C. A. Post.
Cable elip, B. Hurd....oovvnnnns
Calculating machine, H. Goldman.
Calendar, W. Leigh

Calendar, A. A. Sparks......... ....c.vun. 669 811
Canada thistles, composition for killing,

Eisch & Raczinski.......... . 669,725
Candy dropping machine, Smit 669,769
Candy shaping and cutting appa 4

A, Sterne......ciiiiiiiiiiiiiiinnns .. 669,905
Canopy support, W. P. Biddle........... . 669,740
Car, box, G. I. King.......... . 669,797
Car brake, I. H. Giles................... . 669,781
Car, convertible freight, O. B. Critchlow.... 669,876
Car coupling, automatic, A. Heron....... . 669,747
(ar, hopper bottom, G. I. King.......... . 669,798
Car loading device, railway, W. P. Porter... 669,854
Cars, flush drop door for freight, L. T. Can-

0 s Ea0noaaaa0a06066000000000 00600 669,722
Carpet sweeper, J. F. Hardy................ 669,690
Cartridge shell wad winder, Place & Peters.. 669,734
Case. See Chart case.

Casting apparatus, metal, J. B. F. Herres-
ho! sesesssecssssccsscessssscesscscess 069,600
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Casting mold, steel, W. Brinton............. 669,952
Celery digger, A. Bohleen 5 ... 669,893
Channel clearer, F. Christen................ 669,820
Chart case and paper weight, combined, J.

L Carver.......ouveeeeneenns H0000A6000 669,682
Chlorates, making, J. Hargreaves.......... 669,637
Cigarettes, machine for making all tobacco,

A. H. Randall, Jr.......... 669,548
Clock, programme, C. L. Ha . 669,681
Clothes pin, W. A. Simmons.. 669,8()5
Clutch, friction, C. O. Carlson. 669,681
Cock, gage, H. Harris............ 669,880
Cock, stop and waste, S. J. Asbell.... 669,817
Cock, stop and waste, D. E. Trahern. . 669,815
Collapsible carrier, C. Grant, Jr..... 669,829
Collar fastener, H. C. Loudermilch... 669,931
Controller, C. F. Lundeberg........ 669,755
Cooling vessel, F. W. Berck.. 669,614
Copy holder, Farish & Dawes..... ... 669,745
Corn header, Kafir, R. B. Franklin......... 669,688
Corn husking machine husking trough, H.

1 B 0 £l 0600 00000000060000 08088003000 669,687

Corn sheller feeder, L. 0. Whittemore ... 669,718
Cotton gin feeder, C. W. Brown...... .. 669,720
Crank mechanism, .J. C. Moore.. .. 669,542
Crate, folding, S. B. Gillette. .. 669,631
Crate, knockdown, J. Heagerty . 669,728
Crucible, P. W, ihxmer . 669,862
Cuff hnldor R. J. Gunson . 669,636
Cup. See Shaving cup.
Current wheel, E. Peterson.... 669,852
Curtain or shade, window, S. B. 669,967
Curtain pole, J. A. Beam..........co0uuun. 669,776
Cutter, T. M. Simpson..........c.... 669,555
Cutting off tool, Birchard & Campbell 669,874
Cycle inflaters, clip for attaching, W. G.

15 IV 51 5 5800800600800 00008088808 8000 a0 669,697
Despatch apparatus, tubular, W. A. H.

Bogardus ...........iiiiiiiiiiinaea. 669,886
Despatch systems. carrier for tubular, W.

A. Bogardus..........coiiiiiianan. 669,890
Digger. See Celery digger.

Display card supporting bracket, H. C.

(0F:Yi 17 556 606006600060080000000000300000 669,680
Distillers’ wash, treating, Sudre & Thierry.. 669,812
Distilling 8[)]]d1‘.ltu'§ water, D. L. Rose.... 669,966
Ditching machine, Mertsheimer & Edson... 669,799

Door bolt, rack and pinion, H. G. Voight... 669,715
Door check, S. W. Peregrine............... 669,76
Door equalizing device, Wernicke & Tobey.. 669,907
Duvotallmg machine, T E. Erickson.. 5 669,686
Draft rigging, . S. Marshall...
Draft rigging, J. Timms
Drawer, cash, J. Ohmen..
Drill guiding appliance, M

Dye of naphthalene series
same, blue, R. Bohn..........cocivvun.n
Dynamo, Parsons & Stoney.
Dynamometer, J. B. Webb
Educational appliance, S. Furdek..... 00000
Ejector, automatic fluopneumatic, H. 8.

Blackmore .........ciiiiiiiiininanann. 669,572
Electric appliances to the human body, de-

vice for adjusting, J. Charles.......... 669,619
Electric current rectifier, Gilbert & Wheeler 669,940
Electric currents, system for generating and

distributing, Gilbert & Wheeler........ 669,942
Electric machine, dynamo,, A. R. Bliss..... 669,573
Electric machine, dynamo, D. M. Bliss,

669,574, 669,575
Electric machine or electric motor, dynamo,

C. Bassett........coviiiiiiininnnn. 669,613
E]octnc motor, C. Milde........ .. 669,759
Electric motor casing, C. A. Eck . 669,577
Electric propulsion system, R. B. 669,850
Electric switch, Gilbert & Wheele . 669,941
Electric switch, T. G. Meinema. . 669,536
Electric switch, W. F. Richards........... 669,706
Electrical connection binding post, A.

1 1D (T 5 60 5600 606000000 80000008000000 669,517
Electrical controller, C. R. Reynolds....... 669,595
Electrical device for converting alternating

currents, A. Nodon................ccou.. 669,802

Electrolytic apparatus, P. W. Knauf....... 669,752
Elevator. See Inclined elevator.
Elevator and conveyer, E. C. Berghoefer.... 669,571
Blevator door lock, A. M. Coyle............ 669,622
Embroidery hoop, C. C. Edwards........... 669,915
Enameling surfaces of refractory materials,

apparatus for, C. H. Waterman 669,567
End gate, wagon, H. Leon.......... .. 669,532
Endless adjustable screen, W. .. 669,508
Engine, W. R. Fleming .... 669,518
Engine, E. Y. Moore........cooevvvnvnenannn 669,588
Evener, four horse, Parker & Beauregard... 669,851
Exercising and developing the fingers, ap-

paratus for, J. Morat.........ccovuennn 669,846

Fabric having metallic teeth
cured therein, A. L. Cude

669,509

Fan handle, J. H. Linesch.. . 669,648
Feed regulator for steam bo 5

water, C. A. Anderson et al............ 669,611
Ifeed water heater, W. A. Gibson. ... 669,921
Feed water heater, E. Smith............... 669,667
Fence machine, slat and wire, E. W. Chan-

nell ............... 669,953
Fence post, C. I. Huxley . 669,643

Fence post making machine, T. A. Be . 669,675
Ilile, L MeNeal.......oovvevnnnn, .~ 669,701
File, bill, C. C. Boykin...... . 669,503
File, document, E. A. Sharp... .. 669,598
Firearm magazine, F. Fortelka. .. 669,919
Firearm, magazine, F. Fortelka. .. 669,918
Fire escape, G. Oslund......... ... 669,656
Fire lighter, J. M. Leek................... 669,531
Fireplaces, air heating and distributing ap-

paratus for open, E. F. Crowther...... 669,912
Fireproof flooring, J. A. McNamee.......... 669,801
Fish, means for transportation of, H. B.

JOyCe i 669,751
Folding hanger, I. L. > . 669,561
Food preparations and preser 5

5 A (D 608000080000 80000008000 0 669,808
Food stuffs, apparatus for storing, cooling,

and handlmg, J. J. Stauffacher......... 669,603
Fuel pwparmg and feeding apparatus, A.

/-3 15370 ah 6660000 500006808000006600004 669,897
Furnaces, “ator cooled bosh for blast, A.

SN 5566 6000000000060008000000060000 669,859

Game, B. Dixon... . 669,576
Game, E. E. Leigh....... 5o 9,94!
Game apparatus, J. G. .. 669,826
Game, magnetic, J. R. Davis. .. 669,723
Game, quoit, G. H. Butterly. .. 669,617
Garbage furnace, F. Gorman......... .. 669,632
Garment supporter, H. A. Guinzburg....... 669,635
Gas apparatus, acetylene, W. W. Camp.... 669,741
Gas engine, 0. Thomson............... .. 669,737
Gas, enriching, R. L. Middleton 669,650
Gas enriching apparatus, R. L. Middleton.. 669,651
Gas furnace, E. P. Reichhelm.............. 669,765
Gas generator, acetylene, J. F. Ford. ... 669,938
(Gas igniter, electric, O. von Morstein. 669,543
Gas separator for dlgpstors N. C. Hodgkms 669,958
Gate. See End gate.
Gate carrier, S. E. Stadon.. 669,602
Gear, driving and reversing, . 669,924
Gear, speed, S. M. Wade............co0ue. 669,867
Glass blowing machine, H. W. Heerdt...... 669,524
Gold dry washing machine, L. D. Hubbard.. 669,928
Gold saving machine, T. Bell.............. 669,873
Golf club, A. Simpson.............. .. 669,864
Governor, engine, G. Hepburn et al. . 669,694
Grabot cleaner, R. Derdeyn ... 669,821
Grain and fodder shocker, W. B. Tyler..... 669,563
Graphophone sound box support, C. Burk-

SIS 56 00000000000000800300000300000 669,895
Grinder, Mayes & King... 669,932
Grinding and polishing device, E. Grauert.. 669,923
Gun carriage traverse indicator, A. H.

Emery ...ttt it i 669,898
Gun stock, adjustable, .J. N. Zoeller........ 669,871
Guns, apparatus for supplying ammunition

to turret or barbette, Dawson & Horne.. 669,896
Hame hook, D. Jackson......... . 669,699
Hammer, pneumatic, C. H. Sha . 669,599
Handle. See Fan handle.

Harrow and roller, combined, L.. D. Butler.. 669,679
Harvester, peanut, G. W. Williams........ 669,908
Hat fastener, G. E. Moore............ceu... 669,541
Heater. See Feed water heater.

Hook. See Hame hook. Whiffletree hook.

Hook and eye, B. P. Evans................ 669,515
Hook and eye, E. W. Groeschel...669,782 to 669,789
Hoop. See Embroidery hoop.

Horseshoeing rack, C. C. McDermott 669,817
Hose coupling, steam, .J. F. McElroy. ... 669,960
Hose nozzle, J. M. Melavin................ 669,845
Hosiery, manufacture of seamless, .

Kilbourn ......c.iiiiniiiiiineninennnns 669,530
FIub and axle, motor vehicle, A. Krastin.... 669,585
Hulling machine, C. 8. Rider.............. 669,735

(Continued on page 189



MARCH 23, 1g01. Seientific Jmervican,

1 l?oog and Ice and refrigerating machine, absorption,
- S'ar B. THOENS....«rzeeernsnes e ieeeeneeae. 669,934 25 Pou hl Plel“res [
i Screw Cuttmg Ice box, (xorhard & Anwander...... 669,939 : . .
i m—— {llustrating every phase of poultryraising and ’
224 pages of matter telling how, when and
what. That and much more s in our ¢‘Profite

= Inclined elevator, C. G. Hutchmson .. 669,528

A Incubator, J. W. Porter . 669,593

Feed a es Indigo, making, B. Homolka. 669,794
Induction coil, L. G. Woolley 669,968 able Poultry Keepingin allits Branches.””

FOR FINE, ACCURATE WORK | Ink, composition for adding t 2,

Send for Catalogue B. Iusu{f;t Jr fl(;h‘t‘?ip. ceseen ’\I . II . 1 ........... ggg,igf
ator, ‘trie wire, M. Iz Covennnnnn ¢

SENECA FALLS MFG. CO. Iron. See 835 ir(Lm T‘ e artoe ’Y

outhatch any other Incubator, or money re-
‘funded. Book for 10c In stamps. Circulars

. .
Tells also about the warranted for 10 yeard S a n
€yphers Incub. which is g d to

695 Water Street, Joist, beam, Hessel & Sippel 669,639 S Address nearest offlce, Ask for baok 134
J S Sippel......... ,6: pgsuu-m,c -
Seneca Falls, N.Y,, U. S, A, TJournal box dust guard, railway, J. Rogons 669,550 SEFVONTATINGG BonfnYll;.‘.l: R‘S“[yll\ru(l}dU{Q:IOlclhg:;:uL
_{ Knitting machine, BE. E. Kilbourn.......... 669,730 | ) ’ ’ ’
M Knitting machine, circular, 8. J. Kutz..... 669,647
LEANGlNE&.F jTOAOCII.-‘SW:E!DSST,‘DPPPL?E%;;L“U‘ Knockdown tank or cisten;, H. W. Harry.. 669,693 GAsoLINE
Ladder, trussed, F. S. Seagrave....... .. 669,711
SEBASHAN XA INEH | Lamp, acetylene gas, C. C. Armstrong. ..... 669,872
—_— -— - Lamp controlling and rheostat, electric, A. MoToR
There is never any any question g’ I . 1I)rgl.]er-\-l---vil- Hanal o Ceeeeeeans (F_iggggg
" Lamp, electric, M. . Hanks veee. 669,
about the quality of a = | Lamp, portable electric, M. Newgold..... N 669,546 For MARINE’ VEHICLE and
Lamps, magazine ballast for electric, H. N.
BRI DEILL Zo | e bl for chectic LY onns BICYCLE MOTORS,
— Lamps, making glowers for electric, \Vurtq . . .
by 3] J 3 with Working Drawings.
']l)heiltooldhere llluqtr%tedtlfogrﬁo m(éh ?; Latc‘}i 01?1?;]11;29 door, J. P. Edwards 2331252 & # ‘ |
rill, and we guarantee it to drill up to N R T 20 R1( iaqi
lineh in steel and 14 inch in cast Ron === 3 | Lathe dog, P. Schwickart..... LR “"9v§1° LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass. i .sr“,‘,‘i.f)’élii’i':?f.f;l’:.ffﬁﬁp‘}i',’,’L“.."
at a good gait and without strain. We Leather testing device, J. B. Kenned 669,529 Williams® Shaving Stick 25e

Yoeeuenn

Ledger and index, combined, G. C. Shep-
herd ... i 669,554
Lemon squeezer, J. Coomber....... .. 669,954
Life saving device, J. W. Patersson. . 669,547
Lighting device, facially suppm‘tod J B

build larger sizes and will be zlad to
send tull data on our entire line to
interested people.

B. F. A\I{Vl"h CO., Rockford, Ill.

i Genu‘lne Yankee Shavlné
Soap, 10c.

SUCCESSFUL INCUBATORS. Luxury Shaving Tablet 25c.

‘ L I F E P n E s E n v E n s b“;:i.““‘“ Shaving Cream

‘Williams? Shaving Soap

Underwood ...ttt 669,949
. ; . y ; " SUCCESSFUL BROODERS. (Barbers’) 6 Round Cakes, 1 1b.
%%33?315"’ entrtuzal For Separating  soligs 0ot {labout them inourist pagecata. T o T oo s
trom. O, Oblsson 669.732 | logue. Mailedfor 6cents instamps. rial cake for two.cent stamp.
. . Locomotive tender loading device, Fuller & ’ DES MOINES INCUBATOR CO., Box75 Des Moines, la. THEngEDx",‘L{;ﬂ,I,? co.
A perfect encyclopedia of tools in use ThOIEN  «vveeteereseneennanaennnns 669,780 i "
N w00k in every trade and profession with Locomotive turn table, T. F. Mason .. 699,844 THE JOHNSON ROTARY PUMP
N prices and discounts of same. Loom, W. B. Irskine............. .. 669,916 | Simple of construction, positive =
4 CATALOGUE Loom auxiliary box motion, J Latnn . . 669,824 | in action, easy and quiet in ope-

. . 669,553 | ration. Especmllf adapted to
. pumping soap, sugar, lard,
.. 669,631 | glucose, acias, starch, glue, var-
. 669,658 | nish, corn and water. malt, ete.
669.523 Large sizes for irrigation.
(,(1()‘7"0 Made as a belt orsteam pump, or com-
. Loom shuttle, J. ¢. Bryan (,(3,) ,,‘[;4 bination, or operated by electric motor
12 _-" illustrated. A valuable book of refer- | o0 S warp stop s DD o g\ﬂ‘s‘}'gle.,eag]‘::N‘;g;n"é:?“rez*“ v, o AG
4 CENTURY EDITIDN' i i 4 “ . - Station V, HIC 0. ILL.
tools ormachine:nciiaﬁ(l);d f(;yre;gbc(:;rl)is Is::at:{is;ed " \IrlilAim\gjlaTrk'Iﬂi. I)1 kqnn .......... o ??g,ggg Jnmes M. Robley, Age’m il Llheny St N ‘:i Reduced to the most
v AL " CRSOM et oD Eflicient, Safest, Simple

Measuring instrument, electrical .
MONTGOMERY & CO., 105 Fulton St., New York City. | S, : 669,670 AU TOMOBI LE FBA MES| " Economical Use.
Merry go round, W. F. Mangels .. 669,842 i -
BARNES’ Motallic boX, A. WOOALULE ... ....oooomn. . 669,951 e guarantee our machines per

fectly automatic in action, to ex-
Metals, electrolytical extraction Y ’

’ Loom color feeder, D. M. Seaton
Montgomery & 00- s Loom for \voaviug tufted fabries,

Grosvenor

? omnvmnu@

ek TOOI catalogue. Loom jacquard mechanism,

Loom, needle, . Iallensleben. .
510 pages, well printed. Copiously | Ioom picker stick buffer, . /

W. Paton

00 P A GTNIL

th

and complete running gears. All parts made from | tract all the gas from the carbide,

Hoepfuer ......... . 669,926 | « Drew Steel’” may be bent cold forged or welded. With | and absolutely no over production
Meter. See Telephone s meter. each set of fittings we furnish Blue Prints of assembled | or loss of gas. Approved by the va-
Milk aerating apparatus, F. P. Shepherd... 669,861 | frame. Blue Prints separate $1.50. Automobile steam | rious Boards of Fire Underwriters
Mill. See Smut mill. engines, compound, 25§, 5"x 4. Send for Catalogue. Standard sizes 10 to 158 lights. Ex

Complete line, ranging from Light Fric-

Mine cap for draft animals, A. C. Young... 669,909 . Y., U.S.A. | clusive territory given to responsi-
tion Disk Drill to 42 Back Geared Self- SHAEFFER, BUNCE & MARVIN, Lockport, N. Y., U.S.A b

Molds for cast iron pipes, apparatus for ble agents. Correspond wit

Feed. (& Send for New Catalogue. producing, E. Forster.................. 669,877 [ NIAGARA FALLS ACETYLENE GAS MACHINE CU.
Mop wringer, C. W. Darby................. 669,914 A *
W. F. & JOHN BARNES CO. Motor. Sce Electric motor. O0il motor. Niagara Fa“s- N. Y. and Canada.
Motor, .J. H. Bonsteel.......... . 669,502 s

E,l‘-gu{dﬁ En%e power NEW GEM S/‘FETY RAZOR

MARINE and STATIONARY. IMPOSSIBLE
Built inaccordance with the latest practice TO CUT THeFACE.

1999 Ruby Street, ROCKFORD. ILL, Mowing machine, W. N. White

Musical instrument bridge,

1 2 ﬁAutomatlc Machines |y i w7 Vitwae. © 000 Ganged

669,717

il]ilotlal"ly(‘skaltqs aqml Ilg&liég:; same, H. A. 22?‘;‘:3'_: | in Gas Engine dem%n. Also complete set | Bl . y 4 \‘SABEST AND SIMPLEST SAFETY-
J\ , S. 8. Jamison..........o........ 9,965 | -
? FoanNG WIRE [Nut lock, Jones & Helmer,. ..., 669,838 to 669,840 of castings. Write for particulars. : EVER DEVISED. AQLYALAIENEREQVIRED.
% S Q Nut locks, tool for expanding and applying CLIFTON MoTor WORKS . ; WE GUARANTEE
from coil into shapes similar split ring, J. R. Williams............. 669,608 233 E. cnnon Ave., Cincinnati, Ohio. AND KEEP THEM SHARP FOR ONE YEAR,
f h N 1 d G Toff ,8‘
to cuts. We can furnish ma- | Nuts, etc., locking device for, E. G. Hoff- PRICE 2.00 POSTPAID.
i z00ds, as desired. mann - 669,927 - SEND FOR |LLUSTRATED PRICE LIST,
i chines Ors;.ogfs, dé, tesll:eue 0il burner or heater, I. Culver 669,510 The AUTOSPARKER & 7-/:}[5[”01/,2[/9)/00.
@ §™ Send for Catalogue. 0il motor, double CV]llld(‘!‘, J. W. Eaton.... 669,514 The completion of the Gas Engme 37 READE ST NEW YORK,
BLAKE & JOHNSON, Oscillating engine, E. Y. Moore. 669,587 | mrow away your bate - = =
P. 0. Box 7, WATERBURY, CONN. }:Z:;lt\:)“.lt}i;lpﬁ’dt“o:lm;rkll_;[;gﬁf‘ cutting boot 01 ; 609615 teries a}gd use them no REVERSING STEAM TURBINE‘—PAR‘
z A shoo patterns, ete. T, Roche. o roor o, 669,549 gé%%nslg?sﬁ'ﬁtﬁy"ﬁggg S01’s recently perfected turbine for boats. Illustrations
Paper cutter, S. K. White showing details, Contained in SCIENTIFIC AMERICAN

e . - -+ 669,869 | gver during the life of
Paper feeding machine, W. Bridgewater.... 669,67 your engine. Address
Parer, apple, W. & H. A. Tripp . 669,711 MOTSlNGER DEVICE
Paring and pulping fruit, implement for, co.,

C. Stoddard................ 669,881
Pedal counterbalance, C. M. Whi . . (‘(“),5(;‘) Pendleton Ind_, U.S.A.
Penholder, fountain, P. C. Plasterer....... 699,592 or any gas enzme or .
Photography, vignetting frame for, R. Bur- motor can‘lage manufacturer.

gess, Jr.o..... e eteeaceeenee e, 669,616 -

Piano, L. M. Fr ﬂnoh. .. . 669,689
I:!nnn koyl.mmmtmg\ I‘.b W. Hedgeland. . 6??},729 &gﬁgzi“]}ﬁﬁit %ezeéﬁ;?ml(njﬁygsl?\ghgag
Hp‘(, ¢ 2‘;};!;;;5“;;‘ T. ,:"v('l‘ r :,(; herin tool G 669,673 chemistry, pressure of llquefactlon, its probable future,
% T LA I g ’ T 669.866 experiments perfoimed with it. A most valuable series
10IMAS .. ..., ERERRLEA . 100D | of articles, giving in complete form the partmularq of
Pipe wrench, W. B. Williams. . GG9~G7E this subject. Details of furnaces for makln%tho carbide,
Plaiting apparatus, J. A. Eder.. 669,743 gas generators, gasometers, burners, etc. Contained m

SUPPLEMENT, No, 1158. Price 10 cents, by mail, from
this office, and from ail newsdealers.

PERFECT - PUMP - POWER.

is attained only in the
TABER ROTARY PUMPS

They are mechanical,
simple and durable. Will
pump hot or cold fluid,
thin or thick. Requires
no skilled mechanic. Most
power at least cost. All parts
terchangeable. Made of
iron, steel or bronze, Can be
driven by belt,motor or en-

wheel and she works. A chain is as strong as its TaylOr «vuveieneeneanns

Plansifter, A. Levasseur . 669,586 | ScrENTIFIC AMERICAN SUPPLEMENT, Nos. OO, | gine attachment, L Tilustrated. Catalogue free.
Planter and cultivator, combination, .J. W. 1004 1007 1012 ]0]4 1015, 1016 1"23 avtachroe arge 3 € 4 e
Tavenner .. . 669,560 3 5: 1B k: 105 7 1064 : 1071’ 1072: ](DSZZ ?ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U S A.
Planter, seed, o W, & G. C. Skinner . 669,600 1083 1084. 108 ,» 1086, 1104, 112 1132,
Pleasure wheel, J. G. Conderman. . 669,621 | 1149 and 11 50. Price 10 cents each, by mal], from | The ¢“ Wolverine ’’ Three Write
Pliers, electrical, F. L. Spring.. . 669,556 | this office, andall newsdealers. li A M § = forcat-
Pliers or pipe tongs, W. H. Bru . 669,721 Cy lnder_Gasollne a- L alogue.
Plow, E. M. Heylman.......... . 669,641 | THE MIETZ & WEISS KEROSENE rine Engine.
g{ﬂ“\ ri};““lg’ F-MGI'I‘:IgOill"’A x gggygzg The only reversing and self-
V. Vhe 1. M. y d . oy 8 Hy a
Preninatie. transit apparatus, : ’ i and GAS Engine |5l linia meine
2ardus  ......eeiieiienann teeeaeeeaaa.. 669,889 4 ’ » burns K E R O S EN E | for the power built. Practi-
Pockot hook, E. B. Andruss......eeeee..... 669,936 ; ’ cheaper and saferthan gaso- . ¢ally no vibration. Absolute-
Post. See Fence post. A line. Automatic, simple, re- iy s?fe Single, ddonhle and
ALWAYS READY | Post or pile driver, J. S. Koester.......... 669,646 3 ; iiable. Nao electric battery ;;3;;,;‘}*‘,;’:,‘,“%‘“;0 Stationary
" . Primary battery, C. A. Hussey..... verie... 669,834 | K - . orflame used. Perfectregu- WOLVERINE
No tinkering and fussing. Just a turn of the l])nmmg beam registering devlce, F. W i | lation. Belted or directly , MOTOR WORKS,

;669,813 | | * BSP | coupled to dynamo for elec-

weakest link. An engine is as perfect asits poorest{ | printing press, H. S. Mobley......... 669,882 5 | tric llghtmg, charging stor. 1 Grand Rapids, Mich.
part. If your engine has a poor oiler, a defective I | projectile, W. L. Lowrey.......... il 869534 axe datterts and all
s"())?ll;'k%l(‘)aat'nllsnfligl\égsmlXTeI:‘e?‘le‘ealrslyn'(’)‘;l]]J?fl Clﬁggepm tst Propeller shaft sunport, PParsons & Wass. .. 669,804 } \.: . % Send for Cﬂtalog‘ue h
8 Pulley, wood, D. A. Sorinkle......... . 669,668 e A, MT i

in any sense competes with the Lozier Marine Gas 3
Engine. It is the only perfected contrivance of its Pulp mill reclaimer, N. C. Hodgkins....... 669,748 . 198-138 Morr St., 1= ’
kind. Learn about this. Pulp strainer, J. W. Packer............... 669,933 Markt&Co., London, Hamburg, Pars 7 ,i

o 16 Pump, J. L. Forbes. ... 1 for Interior. Shoxt Line, Intercommuni-

ur 1901 advance catalogue which we will send you upon re- Pu C. 1. Parker E AR {{cating and Hotel Work. Write us for
ceipt of hvelcentﬂs in ]ﬁtam]\%, will post you on boat power and Puﬁg’ breast Tq I; Hoover TH CL K prices, catalogue, etc., with testimonials

dless troubl J. H. ) S C
save you end ,;‘515[;0“1:(;;;;::;“";;01‘0]{ co 1"|1mp: electn,cally operated, E. M. Hewlett. 669,640 REGULATOB ALAB" COLUMN zfa,&t‘img%fe%rerg:gg.ntfvsvgﬁgées cheerfully
V] > .y O] 2O 0 -
26 Water Street, Plattsburgh, N. Y. ‘ g::;g‘fegg(Yvaer:?er( ‘Vd GS F]?‘ Amlil)lz‘l;l?s ° FOR STEAM BOILERS. " THE SIMPLEX INTERIOR

Railway swit:h, Herlbauer & Teichart..... 669,695 *“ The Mechanical Water Tender.”
Railway switch, automatie, P. F. Meenan.. 669,758 | An Automatic Feed Water Regulator, a

RI_ESS TRANS Railway tie, H. Stout..... R, . 669,559 }‘Oggé"te%‘&]arm and a Wgter golumn
v n « No more worry about keepi
MPIRE GEA M|SS|UNS Railway tr ack making and la mg machine, the water up. A pplicable t0 any typel(l)%

TELEPHONE CO.,
431 Main St., Cincinnati, Ohio.

HIGHEST EFFICIENCY

attained in the

; STOVER
NICKEL GASOLINE

Razxﬁ' st}?,g;heig_' beh\\ab ot ggg’ggg steam boiler from low pressure heating

AUTUMUBILES g TRICYOLES Romorer 7 & Tamway. T

669,537 | tell you more abou
Remedy, tOplCd] R. Wallace

: 669,397 | FHECLARK BROS. O " ,Mich.
: 888 WASHINGTON ST. BRICNRG 3 . H 05. 0. Vicksburg, Mic
EMP‘RE MUTUR WKS BUFFALO N.Y. setting machine, A. D. Fie

669,716
669,516

Rocker cushion, L. S. Dora...... ceeeeaes.. 669,685 Eg
Rolling and drawing cylmdrleal rods, 8 AND ENGINE
shafts, ete., apparatus for, J. M. Perly 669,733 q_g% Electro-Platin .
For Heavy Continuous Work Rotary machine end play device, H. Geisen- o 9 | The best is always cheap-
erery mal(::.hme 'i‘};op w1(lll commeél%l(l)::lr Ruleh{]zgiit T Ricker T ggg,?ég g 5] Apparatus and Material. est. Write for prices.
ower Pipe Threading an - . , C. I ® - 969, E THE

ting "\Iacli)lne. C.nesgare central Sad iron, C. T. Johnson..... . 669,749 a% Hanson & VanWinkle STOVER ENGINE WORKS, FREEPORT, ILL
over machine, equalizing the weight. Saddle, harness, .J. M. Beckw . 669,674 § 5™ C
Within the cones are compound gears Sash cord guide, W. R. Fox............ .. 669,578 | o~ 9-- 8
giving six changes of speed. Gears Saw, combination crosscut and drcular C. 57 Neyv:u'l‘. N. J.
require no extra space, and ar» pro- (SR ¢ 1) 5 U ceeen.. 669,956 | ST 136 Liberty St., N. Y.
tected from dust or accident. Chasers Scale, spring balance, 0. O. Oznias. ..ot 669, 657 % g 30 & 32 S.Canal St / | Wells, Oiland Gas Wells drilled
can be opened, threaded pipe removed, Scales, automatic recording device for, C. < 1cago. by contract to any depth from50
another inserted and cut with out stop- B 4 (T TP 669,584 . N NNR t0 3000 feet. We'also manufac-

ping machine. ¥~ Send for Catalugpte, S ing machine . Jicke. ture and furnish everything re-
THE MERRELL MFG. (0. Serew cutting machine, wood, R. Dicke

) L2 669,623 !
See i . B. o8 | P 669,664 ) quired to drill and complete
501 Curtiss Street, TOLEDO, OMI0. g:kgrgé:}ll hoe, Taag seRp(z;\;;;t](])r 669,66 ' i \ same, Portable Horse Power
- - g} o M e . 669.53 R \ and Mounted Steam _Drilling
_ Separator, T. Miller..........coeiiuiinnnnn. 9,55¢ | \ Machines for 100 to 1200 feet,

THE AUTO-GARBURETTOR  *~iu,muchve bock catehs % T TR gon 5o | pust o introguce our big western, weokly mining poper . I8 romired and St Fo T
o Cchi Sinder. W, ’ year) we will send a block of 5 shares full paid an

nﬁde up)on angv;{ul?glp]}gagurmsnlﬁ%i I;}él& Sew anfthllJ)Jl&llli hine blmlm, w. * 669,806 | NOD-assessable in a Cripple Creek Geol Wllue ‘Free. PIERCE WELE ENGINt;‘gatedn(éagalogge. Agglhessc

a etextp oswen :) No mymlg required. | Sewing achines.  rot ‘take up for. T. ’ You must send us 50c. cash or stamps fora 6 months’trial e N El}q YA SI}J 0.

%r:eﬁé e:“y egrg?le“o tn'g-m()hne‘ with no waste. | oW ‘f}ﬁl,(}ﬂ;‘,‘,;"“’s’ ro nrv ake up > U 6go.6ag | Sub. to our illustrated weekly pa 8 Clubs of 5 or more it IBERTY STREET, NEW YOLK, U.S. A

‘specially adapted to automobile and cycle | Shaft alining device, R. Rathke...... .. . 669,807 o i ii?,‘éa‘“té"b’éﬁ ety 1e(2r,rté2kmxtsesa ol bens mlp AL CH A AG E |s [G S

(,n‘lél(.‘:}l?l];;ett(())ll}l;nmtlﬁte()lllr;g;?(e?y %‘elsmg.k% 3?:0 @lnf’; end tgluv device for causing, A. D. er. Address ROCKY MOUNTAIN MINER, T R T R T

AvVerre

. ggg‘g"‘,ﬁ (Inc.), Denver, Colo. %fth?lNlckel ll)late R«l))almd which mak%ntt,hte popular line
amos | - o o T - or the traveling publicare competent train service,
669,724 | TO MINE ow N E RS fine roadbed and courteous employés. 'I'he Nickel Plate
669,964 You need a Hoisting Engine Road is the Short Line between Buffalo and Chicago.
You want the best, st st, i 'I'ne Great Pan-American Exposition this summer will
safest, most u 8 ine present unusual attractions. The Nickel Plate Road
that is made— g will be in position to accommodate this travel with
and yet the great satety, speed and comfort. Write, wire, 'phone or call
............. saver of money. Send on F.J. \loore, General Agent, 291 Main bt., Buffalo,N. Y.
\ N Sketehing apparatus, automatic, L. Riebe for our fv}?e "amlé’zm‘ Bk

\ tlc Pulle Smnt mill, G. Running............c....... . 6(“) 858 and Stqzt;t :’IS!”'.e o \‘:\,"‘5
i neuma y | Snow plow and sweeper, C()ml)mod McGuire ine .y gut.  we
C

uild “them for mines,

the Register Valve for controlling the A X
flow of gasolme or other fluids. Write us zfqvt‘“g cun, ‘Af L. G“‘Tl‘ r(‘ Dekcter
for prices and booklet on Carburettors eet conveyer frame, Az W l(h
Gasoline and Steam Engines and A utomo- | Sheet met ral vessel, F. als
biles built t o order and repaired. Shirt waist, Stoppa(’her & Stern.

Shoveling board, N. I. Milliken
The Avery & Jenness Co.,30 W. Washmgton St.,i:!ucago Shotter Fover e N g Tonnson

Signal or alarm, P. M. Jerrard.
THE WILLIAMS Silo, E. F. Schlichter

GERE GASOLINE ENGINES

Fi . . & COOK..euuiieriiiiiiiae e iaaaenns 669,761 1 docks. Both
Double the grip of an ordinary pulley. ‘ Spm_gv drivix%'l lmol(]?hanism, varable, R, & m‘qvmq ;}{Irl?::r;(‘:‘ﬂ.:( dac Z;m:«d A
' . T. drich.....covveeeiinnnan. eee. 669,49¢ omﬁmlsnnl s ;
M. F. WILLIAMS & SONS, arts easily interchangeable. WEBER GA& & GAROLINE

ST. LOUIS, MO., U. S, A.' (Continued on page 190) GIL\E CO., P. 0. Box 1114-2, Kansas City, Mo,
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XYY X &&M m&&& & Speed regulator, A. H. Hampe 669,790 <
S & & Spike puller, S. Thompson.. 669,906
Spindle bearing, J. M. Oling 669,655 ERFO RA ED ME’I‘AI S
A Watched Pot |gs s 3 i St s I
Spool stand, J. erbSt. .. iieiientennienaann 369, .
Spraying apparatus or device, M. B. Brooks. 669,819 FOR A L L USES- MA DEAS REQU/RED.

225 N.UNION ST.

Spraying machine, vine, A. & H. H. Brake-

.
that Boils ing machine, vigeyid. & H. H. Brake 609,815 HARRINGTON&KING PERFORATING €..CHIGARS:
. Stacker, pneumatic straw, J. Andrews.. 669,500 Cama X 73
" Stamp, dating, T. R. Post................. 69,661 = -
The “I.ihotal Blue Starching machine, G. B. Wheeler. 69,775
Flame Oil Stove gen= Steam engine, C. T. Fletcher...... 669,779
- Steam generator, C. B. Scherrer........... 669,947
erates gas from com Steam generator, E. E. Stoddard........... 669:558
mon kerosene and Steel, toughening manganese, H. D. Hib-
N 108 (i IS S 6066660060 000000 6060000080000 669,925
fievelops .heat_ SO rfip Steering gear, H. C. Capel..... i
idly that it will boil a Stereoscope, W. R. Twiford... T T

Sterilizing milk, ete., R. G. Nash

uart of water in two
d Stone sawing machine feed mecha

L “THE WORLD'S LARGEST

PP _FISPSSISIS IS SIS IIISISIIEIEI IR

%
L
5§
L
%
L 3
¥
L
L
* . s i
* minutes. Will cook D. Hunter 669,642 ; CORPORATIONS
':2 anything and can be ggoo%, 5 669,25.? f RAILROADS AND
001, 669, §
< regulated to any de- Stove, I 669,582 I MANUFACTURERS
& sired degree of heat. Stove, heating, S. W. Jackson. . 669,796 I are dail using man Thousands of
g It has no wick and noasbestossubstitute. It Sgﬁﬁﬁ 2““'9*(};]‘:]‘ }1 Tb C]())?Ill‘}ns. B : ggg’gﬁg ‘ Y Y
& is strong, durable and absolutely safe. A Street sweeper, automobile, J. T. Collins. .. 669,683 SM ITH PREMIER TYPEWR”ERS
¥ child can operate it Surveying or other instruments, reading frges >
¥ : Cdevice for, R Reeh.................. 669,705 | | i because.they possess those sterling’
“ ’ S\\lmBmm)[g and life saving belt, H. Prager- T 1,831’1"'35 thal' makemem Ihﬂ most
Switeh stand, T Wrigley o1 Goete | B economical to own.”
3 o mgyringn, irrigating vaginal, J. P. Ball...... 669,910 | &3 5
Blue Flame Qil Stove s, fon veets, proaweivi w. ¢, Fecerr /|| soweSMITH PREMIER ATTRIBUTES
3 Tank. See Knockdown tank. ’ | DURABILITY- Y 4
§ For Home or Camp or Yacht. ’%o{e[)gmm, qu-i}l & HAYS. o eevneennnnnn.. 669,944 CCAP:GC‘; R ng;rA . |
elephone and alarm system, combined, A.
Costs little to buy and little to run. The S. Hibbard.......... ... iunn.n. .. 669,792 OF WORK~ i
* combustion is perfect; no smoke, no smell, s Telephone nndqﬁre alarm appa - GOOD WORKALLTHE TIME, A
deposit on pots and pans. Picture bined, A. S. Hibbard...... . 669,832 1 2 ¥
€ 1o soot dep PEREOLEIEnCYPEnSIN 9 JES F08 ) Tlustrated  The SMITH PREMIER
¢ shows smallest size, 8 in. high, weight 514 Telephone circuit, C. E. Seribner. . 669,710 | t
x lbs. Price $3.75. Made in e large gnousgﬁ % | Telephone circuifs, system of ce Sy JPREWRITER <O, FOR GOOD MUSIC
@ tocook a course dinner. Write for free illus- 8=} rent supply for private line, E i A G R T hB;lwye i Fecords, thel)efgllfﬁsHexﬁ‘ﬁwkhere
trated book G. & Telephone, oot controlied, 7. B Cordovin. | oooats | | ~ GENUINE EDIRON PHONOGRADIIE
, C g xd, J. - Cordo A 69,875 From $10. to 100, Catalogues everywher )]
THE HYDROCARBON BURNER CO0., 9| Telephone exchange system, C. E. Scribnmer. 669,707 erywhere, all dealers.
i Telephone lines, apparatus for party, g 5
*® 197 Fulton Street, New York. 3:; MEBOTtY . . eonrnnnennnn.. .. 669,544 Tone genuine m Tiade
& ﬁ: Telephone receiver holder, G. S. ’ .... 669,800 a Edv.\on_ ark.
KEFFFFFFFIIIFIFFFIFFFFFFFFFA Telphone avice meter andchrenit D io0.900 Nat'l Phonograph Co., 135 Fifth Av., New York
Telephone switchboard apparatus, C E.
Rl G S 8088 0600a00300080080000000000 669,708 =
Telephone switchboard apparatus and cir- !
cuit, F. R. McBerty................o.. 669,545
Telephone switchboard supervisory signal,
C. E. Scribner........ ..ot 669,709
Telephone switchboard supervisor
apparatus, O. A. Bell.................. 669,501
Tlﬁill ﬁ?oupling, C. (‘athau..L.... .. ?23"?05 Send 3c. for catalog of
Threshing machine, R. E. Law . 669,731 H
Tile press, rabbet, W. Ludowici. . 669535 | FOR VEHICLE AND Monarch Marine
Tiles, brick, etc., press for manu Gasoline Engines
and undercutting, T. Dalton. .. 669,913 MARINE PURPOSES. ) .
Tire, .J. C. Anderson............. .. 669,739 glfgrllllong thterq; énorglgsgyomé%aéld | %4 to 45 H. P. $200 up.
Tire, pneumatic, B. Wakeman. ..., 669,606 ur rour-cylinder S, - Sl o
< $ Tire, vehicle, M. HATI00. . ......onnorrvnn.. 669,692 ggggglgrggngygy%gtrgfe%ﬂg'lence g:’;'l':e}if‘;’,'::h(t"go
— z == Tires, apparatus for stretching fabric used PP o B o
— in making covers for pneumatic, L. }:CL‘;‘;{%;gi“f’{i‘;{&shg?;yw';ig: Grand Rapids, Mich,
PLEASURE & COMEORT ||| | 1ol " Siom i " tabiic i " aotachibic *077 | jitketed head runs any wpee
GO HAND IN HAND || | 1.0 dremetie g Jomstone:. - oo a0 | 686% 05 ¥ sutunicsd i PROSPECTIVE BOAT BUYERS
y , . ._Slater........ . 5 0 i 0 ouft.
Tooth mold, artificial, B. Rubinson. 6692665 Bﬁﬂ"‘x]:lo](({:;lsgling }‘1,12‘“01'1_ Co., B AopivE ( ; ¢
They have the life, elasticity and easy Toy, H. K. Ajken................. 669,498 Buffalo, N. Y., U. 8. A. pply for Catalogue. i K
riding qua‘ities of all other good tires, Toy: S. E. & A. M. Foreman.... 669,519 | — 2 i . frB}l’nC(;nS;l'el:Ctél"l:gn};OU"B‘LO::
m}()l v:hehn ?unctnred are egisi&t; to] mle(nd. Toy, A. S. Keever.............. .. 669,700 = Bglilding Materiﬂyls more
etach from rim. repair the leak, 20 on Toy bank, H. A. Barnshaw................ 669,513 rlter Exc‘,an Q
AT L LU TR IS perspiration Toy-bank cash register and indicator, W. L. Gé ;2r the cvpew :gf;,SO;‘fi'c‘;ﬂc';;‘;}ee ‘f’;;‘"fzzg‘
P vy . . . Dunham ......ccceevieeemoeiTecnssasse 9,625 .
Sgtmple, (ljsn’t it? And it's just as easy Traction engine, bicycle, 7. W. Tames. ... 660 881 — =¥4BLarC|alyl St.. NEW YORK Also economize freight 500
as 1t sounds. Transformer, multiphase, E. W. Rice, J. 669,662 W/ 5/ 3 a Salle St., CHICAGO ercent. Launches, Sail and
G & J TIRE CO Transit apparatus, tubular, W. A. H. Bogar- 3 I 8 Bromfield St.. BOSTON ow Boats, Gasoline En-
L) AUS  Leieiiiinennes e e sasa e e e iaaes 669,892 | 817 wyall‘(‘:\ol\}gi\gté'ITY Mo gines. Catalog free.
Indianapolis, Ind. T S T R pparatus for o .801 209 North 9th St 0" | BERED MED A RT. 3545 DeKalb St., St.Lowis, Mo.
Transit systems, receiving mechanism for ST. LOUIS, MO. T —
tubular, W. A. H. Bogardus....669,887, 669,888 432 Diamond St

Trunk lock, R. Claughton................ 6

PITTSBURGH, PA.
Tubes, drawing metallic, E. Ivins v ’

3 West Baltimore St.

OCULAR.

(The Triéder.)

NEW BIN

Twine holder and cutter, R. D. Weakley.
M.
Type-writing machine, G. F. Stillman
machine. attachment,

Type-writing machine,

Type-writing

S. Eylar.....

F.

BALTIMORE, MD.

536 California St.

SAN FRANCISCO. CAL.

The Pipe of the Century.
.HE.. ““ MALLINCKRODT " PATENT

= . We will save you from 10
" Small as an operaglass. More OFIELT TG (SR8 88000000000 00000000 8000000 669,618 : . NICOTINE ABSORBENT AND VENTILATED SMOKING
b . ; powerful than the largest tield | Valve mechanism, . C. Meyer, Jr........ 660,649 | 0 %% ou Typewriters of ail makes. Send for Catalogue. PIPE IS THE ONLY PIPE FIT FOR A
3 glass. Send for Circulars. apor generator, E. Thomson............ 669,738 ’
QUEEN & CO. Vaporizer, T. A. Mack...........cc0veun.. 669,757 GENTLEMAN S U_S.E'
. o Vault top sections, mold for burial, B. F. Our e ou ee You may appreciate the exquisite flavor and taste
Optical and fﬂg,'mﬁc Instru- VAN CAID e e rernernnannesnnsnennsnennn 669,950 of a good smolﬁ]ng tgb%cc% b}lt you can never }Pave t mt
men or 5 1a’ % enjoyment wi a dirty, foul-smelling pipe, thoroughly
) . X Vehicle Jcuildis HO T Lamon% o the filth that passes through or- [ safurated with poisonous nicotine juices, so bitter and
1010 Chestnut Street, Vehicle, motor, T. B. Dooley.. 669,822 4 ter f £ 1d i A 11CO 3 =T’ 811
. Vehicl tor. A. L. Steven 669557 Inary water faucets you wou disgusting to the taste,. This is effectually remedied in
NEW YORK: 59 Fifth Ave PHILADELPHIA, Pa. | peiicie, motor, - A. L. Stevens.. i be alarmed and disgusted. These | the * Mallinckrodt ” where the juicesare completely ab-

knowledge for all paint

Vehicle running gear, E. Gordon
Vehicle steering mechanism, mot

Vehi‘c‘lves, means for

669,521

germs are the cause of most dis-

sorbed before reaching the mouth, and assuring a cool,

eases. Purewater would prevent | clean and healthy smoke. Money refunded if not satis-
i S — Shaw .............. 669,962 them and perfectly pure water | factory. Pipes from 30 to 50 cents each, according to
//// Our Vehicle wheel, O. Teige 669,814 can be produced only by using | size anyd ﬂni‘sph. Over 100,000 sold in 1899 alone. .
i book of paint Vehicle wheel, spring, . G d.... 669,793 the widely celebrated Send for illustrated circular *‘S. A.” with prices.
attaching motors to,

THE HARVEY & WATTS CO.,

Ry 9 % buyers sent free on request D O T 669,653 Berkefeld Filter ! A .
Vehicles, transmitting and steering mechan- o ) 387 Broadway, N. Y, Station E, Philadelphia.
Yy SUN PROOF PAINT iSm £or mOtor, A. Riegel.............. 669,663 Tbich is contructed qn the most solen-
» : . i ivi i LA K . 5 .
v Liberal inducements to deal- “7,991&(;1125((’1: d;:lﬂlég m}ggylllglf‘lsm, F. A. Kelley 269»64’ clean and care for. Rapid filtration. THE\ I ATEST FAD.
FpE) ors. “";‘ﬁ"ﬁ:ll‘;‘ €0u § | Voterinary dental float: R. W. Ellis. . .0 One gallon of pure water in 4 minutes., S SN\ Ribbon Spikes—dirct from the
Y L ¢ 3 , R. W. Ellis:....... . ; s
s Milwiikee, § | ViSe, cam and rachet, J. A. Vernon...... Berkefeld Filter Co., 2 Cedar St., New York. D Cut shows ox
Wis., gagon, dump]mg,t T. %nggvt. Sacony 5 tt 500 oo G—— act size. Gold
agon-rim adjuster, . . Endicott.... 9,95 o sh by the Quarters process.
- < ing support, W. Vaudt...... = - Plain bright cut. 6 for 10c. Jeweled with Emérald or T ise, ete,
SHOE BLACKING.—FORMULAS FOR | Wethins mackint. "33 eatahon:122:: Sanase | & GERM-PROOF FILTER o 200 St or o takin. Jernne Shove Co. Providence, K. 1.7
liquid and_solid blacking are given in SUPPLEMENT | Washing —machine locking stopper, W. Most fatal diseases come from drinking &
Nos. 1213 and 1239. Price 10 cents each. For sale Vaudt  o..ooieiiiiiiiii e 669,566 | impure water. Erotect yourselfcixln,g el SENSITIVE LABORATCRY BALANCE.
by Munn & Co. and all newsdealers. Washtub attachment, O. Schweizer........ 669,860 | family by using **THE MONARCIH el 1‘ yi B M . This “bui "]
Wateh balance and hair spring, compen- an absolutely reliable filter which quick- (i y N. Monroe Hopkins. is “built-up” laboratory
N s i ly purifies water. Needs no plumbing to balance will weigh up to one pound and will turn with a
sation, P. Perret 669,763 | ¥ P 2 g b
WE TEAG“ vo Water purifying apparatus, T. Ewan.. . 669,626 | fiX. (Can be attacbed to any plain or quarter of a postage stamp. The balance can be made
Wat p 15 g tpp "I, Bark . 66%)’719 threaded faucet. Ximplest in construc- by any amateur skilled in the use of tools, arnd it will
$5. to $10. PER DAY. £ iy I LA G0 Bt s (e t00 000 , tion. Easiest 10 clean. Price $5.00 work as well as a $125 balance. The article is accom-
\ 6old, Silver, Nickel and Metal Plating. | v 2t°7 tube boiler, B R. Stettinius, Express prepaid. When ordering state panied by detailed working drawings showing various
g At home or traveling, using and T 669,771 to 669,774 | whether for plain or threaded faucet. . stages of the work. This article is contained in SCIEN-
0 f. Gray’s Machines. Blates | Water tube boiler, J. E. Thornycroft...... 669,562 | Descriptive catalogue on application. TIFIC AMERICAN SUPPLEMENT, No. 1184, Pricel0
 Watches, Jewelry, 't ableware, Bicycles, Weather strip, W. I Smith, et al........ 669,865 Hygeia Filter Co., 54 First St., Detroit, Mich. cents. For sale by MUNN & CO., 361 Broadway, New

all metal goods. NO EXPERIENCE.
\Heavy plate. Modern methods. No toys.
We do plating, make outfits, all sizes.
et oy A I l:}omlyleu:l:u mc:il;, !ilthes, materials,
4y for Wol e Ro, new ng process, quick
knd easy. Write today. Pa{nphlet, san:g]lesi‘:w 5 F]ﬁEE.
P. 6RAY & CO., Plating Works, CINCINNATI, O.

Weed puller,

Wickman

E. D. C.

Weigher and bagger, grain, A. J. & P. J.

Weighing and packmg ’machine, raisin, D.
-

Koeth............ 669,841

669,607
669,609

‘“ HOT BATH

IN. ONE MINUTE”
FOR ONE CENT.
Moses, by the aid of a rod,

York City, or any bookseller or newsdealer.

—

‘THE NEW BRISTOL COUNTER
R

. 9,703, 669,704 struck a rock and got cold wa-
AGB t Iene Gas Bll Ners. IMPORTED “g}nﬁiett.regt hook, JN. AGlo(c‘llﬁ, I.&n- ............. ggg,fgz‘ te;"- Yt:‘u byéhe aid ;)f : ‘
r r ire tightener, J. . Clark.............. ,500 umphrey Crescen eater
Schv¥arz Perfection Lava Burner . S Wool, extracting grease from, W. Erben.. 669,955 strike a_match and get hot 2
. 4 . Wrench, A. Dudly.........coiiiiiiiiennns 669,742 water. They require no com- B L08 <2
Highest awards in all Acetylene Expo- ALL LAVA | Wrench, G. Sibert.... . 669,904 plicated piping, simply conuect TTE B isnoractii sy TER
sitions. Made of one piece of lava. Are Wrench, A. K. Wolfe........... .. 669,570 with water and gas in your € zmoor BmisToc. comy.s A (O,
fﬂ‘gltbess and every ome tested and guar- Zinc white, making, D. B. Jones.......... 669,750 bathroom. Guaranteed. et 785 o)
antee - Send for Price List. I~ Write for Booklet. Registers an accurate account of work done on print
owing. Sole Agents for HUMPHREY MFG. & PLATING CO., Kalamazoo, Mich. | j T in talli shi i i
Smoking. ’ ing presses, grain tallies, weighing, measuring and
Carbonization. the U. S. and DESIGNS. other automatic machines. Counts up to 1,000 000 and
Perfect Alignment. Canada. 50 repeats automatically. Simple, accurate, durable. Spe-
M. KIRCHBERGER & CO. Atomizer or inhaler, C. M. Blackman...... 34,202 1$25:50BUYS A BUGGY | cial counters to order: gz~ Send for circular,
50 Warren Street, New York Badge or similar article, J. F. Grant...... 34,197 (with top $88.) Wemanufacture C. J. ROOT, Bristol, Conn.. U. S. A.
> ° * glL]lpkil?t (}r pail, {I AS Knight gi,g(l)’é nl:{full Iinelor Buggies, Carriages and -
isel, ramer, . SWan........ 0000000000 ,218 arness allof latest styles. Superior
AUTOMOBILE STEAM BO'LERS Coin controlled apparatus, cabinet for, C. A. quality. Prices defy competi- DICKERMAN,S
These Boilers are made of fire €15 oRaa00680000000080REREE00000RO0RD 34,204 tion. The entire product
box steel, which has a tensile | Coin _controlled apparatus, dial for, C. A.  of 2 eno~mous factories.
Oyl nas a s | Cotny Sontofid ipiarii, 4 ol ok, 6 A T DURABLE DESKS
double butt strap seam is used. | Cooking utensel lid, F. J. Reid.. 34,212 only. SQVE DEALER’S
T(;Je botgogl %lil:ld °§ sh'%g is f? ang- II))ispmfy %ﬂmplle t"bﬁi (’J[‘ 14(‘; ) Price. 32,326 PROFIT. {ave(t{y Csamtage Don’t buy until you get our catalogue—
ed to take flat head. isflange r fe te 5 b ynn. . ,217 S = =" guaranteed. ent on i
also takes care of difference in | Fly paper helder, G. R. Sohim 34/206 | approval: Your money back if not sutisfied. _Write for Sneelal Offer. 100 pages of money saving values.
expansion between shell and | Game board, A. A. Caille.... 34,231 UNION BUGGY COMPANY, 218 Saginaw St., PONTIAC, MICH. AMERICAN STORE STOOL CO.. 33 Howard St., New York
copper tubes. Each boiler is| Garment hanger, C. A. Hyde.... 34,225 —
%‘;Sﬁeg];g (fi?lorrﬁggngsoig}:vv}ifﬁ Garment support, E. A. De Blois.... 34,224
) . seamless cold drawn shell. pﬁl(:gllt" al‘%}mlfg‘, bthe“C“.' Dimmick. .. gizggg
FRANK MILNE, - - - EVERETT, MASS. | {ook, garment, W. H_Goss... 54223 > > >
Hook, singletree, R. Stone.......... ..o 34,221
Hydrocarbon burner, W. R. Jeavons....... 34,210 | - hd —
” g Insulating support for electric conductors,
H 1 B. Stillwell...............coiiunn. 4,211
ﬂ All’l\lattreSSeS Knives, ete., handle for, J. . Crosby...... 34,198
(TRADE MARK ) {AND CUSHIONS) Lamp burner, gas, A. H. Humphrey........ 34,209 a‘t 0 Ou ant 0 u
FOR ~ CAMP~YACHT - HOME - HOSPITAL. Medicine tube, L. T. Cushing..... ce.. 34,201 .
¥ o 5 MERQ Paper stand, wall, C. B. Morrow. 34,227
NON-ABSORBENT, HYGIENIC. ODORLESS, Pillow top, E. A. Wilcox 34299 ,
- . Wihen deflated can be rolled into ith lade, D. Kisch. ... ’ We can tell you where to buy anything you want.
3 ) Plaiting blade, D. Kisch......c.covevuenn 34,228
sma!lgpackage for storage or tranqurtapon Elqinper's trap, F. E. Cudell......... oy 34208 Wrtite us for the addresses of manufacturers in ANY line of business.
~Send fur Illustrated Catalogue with Prices. SRERAR S AL R Nl ol 34,219 | Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES.

Mechanical Fabric Co.

PROVIDENCE R |
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Write
for free
copy of
our boolk:
SALARIED
POSITIONS
for LEARNERS
It tells how you can
support yourself while
learning your chosen pro-
fession. 250,000 students and
graduates in Mechanical,
Civil, Electrical Engineer-
ings Architecture; Drawing;
Designing; Book-keeping, etc.

International Correspondence Schools,
Box 942 Scranton, Pa.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
¢« CAN I BECOME AN ELEC-
TRICAL ENGINEER ?”

We teach Electrical Engin
Electric Railw
neering, Mec
Tustitute indorsed by
ELEC l‘l(l(‘ AL EX

E
Dept. A, 240-2142 W, ')Jd tey New ‘ ork, ’

PSYCHRATISM

The New Discovery of the Age.
THE VERNON ACADEMY

will tell you all about it

FREE OF CHARGE

The new discovery of Prof. Albert Vernon, the mar-
vel of the Cent ry. A thousandfold more powerful than
HYPNO'CISM. A knowiedge of the wonderful re-
seurces ot this science will untold to you the secrets of
success and make clear and plain all that bas seemed so
mysterious and that has been attributed tosupernatural
agency or_hypnotism during past ages. You may have
a wonderful, comprebensive 100-page bookby this girted
man by sendma your name to us at once. Write to=
day. It is absolutely FREE. Address

VERNON ACADEMY OF MENTAL SCIENCES,
2203 East Avenue, Rochester, N. Y.

The Truslees of the American School of Ccrrespond-

ence will award a limited number of Free Scholm'-
in Mcchanical, Elcctrlcnlg Mnrmc, Slulxonzn-x.

and'Locomotive E a.

course in Mechanical Dr nwmg Application _ blank'

on requesL =% 2

American School oP Correspondcnce. Boston, Mass.
(Chartered Mention this paper.

MORAN FLEXIBLE JOINT

for Steam, Air or Liquids. A
Made in all sizes to stand any desired
pressur
Moran FIexnb|e Steam Joint Co., Inc'd,
149 East 3d St., LOUISVILLE, K¥.

A VALUABLE PATENT.

Any individual or company wishing to invest a few
thousand dollars in the purchase of an interest in a
patent on a machine costing but little to_ build, and
being of universal application to the needsof the in-
habitants of every town in the United States, and bhav-
ing no COmﬁetltlon, write to .

JO M. JONES, Palmyra, New York.

FOR SALE per for beer, ete. Only sold on account

of patentee’s age. Those meanm busmoss may have
hotogra h. Address G. l§ R, 2411
orth th Ntreet, Phlladelphln, I’u.

F R E E MECHANICAL

ENCYCLOPEDIA.

No mechanic should be without it.
Sent postpaid on request.

S. S. WILLIAMSON, Publisher,
1148 Betz Building, Philadelphia, Pa.

OUTING

AN JTLLVSTRATED MAGAZINE
OF SPORT TRAVEL ADVENTVRE
AND COVNTRY LIFE
EDITED BY CASPAR WHITNEY

—Valuable patent (recent) hottle stop-

Ifyou are interested in Fishing, Shooting,
Yachting, Horse Racing, Polo, Foothall,
Basehaldl, Automobiling, Bicyclina, or any
other sport, you will find OUTING of im-
measurable assistance in your particular
game and very entertaining as well.

It hasauthoritative articles on every branch
of sport and absorbing tales of adventure
and big game hunting by the most experi-
enced and most prominent sportsmen of
FEurope and America.

The illustrations of the Magazine are

really illustrative.

Among the regular Monthly Departments
devoted to various branches of sport is one
on FORESTRY, by Gifford Pinchot, the
United States Forester.

SPECIAL PAPERS ON
Country Life and Country Homes, the Care
of the Garden, Fine Powltry. C-ttle and
Horse Breeding in England, America, and
France.

THE OUTING PUBLISHING CO., New York.

Rock drill bit, H. Aylmer......... . 34,214
Scale base, revoluble, J. W. C 34,203
Sleigh, sulky, G. W. Beard 34,220
Npoon, C. J. Buchheit........... 34,199
Whip-butt load, D. C. 34,200
Wire tightener or stretcher, A. 34,218
Wrench, B. Baxter........... . 34,2138
TRADE MARKS.

Alcoholic liquors, certain named, Highland

Bottling Company...........c.co.uon.. 36,070
Automobiles  and  parts thercof, Century

Motor Vehicle Company............... 36,086
Bakery products, certain named, Ohio Bak-

ing Company.... 36,007
Banana tlour, R. (¥ 36,055
Bandages and compr

pathic ompany 36,037
Barrels, B. J. Cilley . 36,073
Beer, bireh, Clicquot Club Bottling & Ix-

tract Company........oooiiieienennnann 36,066
Beverages, certain named  non-aleoholie,

('licquot Club Bottling & Extract Com-

DALY e ettt e e e e 36,067
Beverages, non-alcoholie, € licquot Club Bot-

tling & Extract Company..... 36,068, 36,069
Blood, cure for impure, M. M. Har ceee o 36,043
Boiler flue expanders, steam, J. Fue

Manutacturing  Compuny
Candy kisses, . Jensen.
Carbonated water, plain, C

tling & Extract Company.

36,083
36,060

36,065

Cheese, cream, W. A, Lawrenee & Son..... 36,058
Cigars, F. W. Tuchelt's Sons............. 36,071
Clothes wringers, American Wringer Com-

£ P 36,078
Confectionery and ice-cream, M. E. Abel

Estate e 36,062
Corsets, Kops Bros. {(u 1)'>"
Cotton, baled, W ultl & \'uv111(‘ ........... th

Counterhoard, Groton Leatherhoard Company
Crackers, J. M. Haviland

Cream, salad, H. J. Blodgett Company.... ,,(, 059
Dentifrices and mouth-washes, In. Lovqul &

Company  .....ouuiitiiiiiii i 36,049
Flavored componnd for I'rutena

Company ........... e :’.G,O(‘ﬂ
Flour, J. J. de Pombo... 36,003
Four, wheat, I G. Atkinson 36,054
Glue, B. J. Cilley..... 3 7"
Heeling, Groton Leathe B 36,0530
Insecticides, W. H. Bowker .,(; !)48
Leather and leather goods, certain ndm«-(l

Grey, Clark & Tingle........... 36,028
Machinery, certain named, (. W. Parsons.. 36,085
Medical  compounds  and  drugs, certain

named, C. S. Archer.................. 36,0435
Medical compounds, certain named, J. 0O,

Logan ... .. 36,040
Medical compounds, certain named,

Cresolene Company . .ﬂ ():‘)

Medicated bands, H.

B. B
.mtl%v[m(

Medicinal, toilet, and cpar.

tions, Norddeutsche Wollkammerei &

Kammgarnspinnerei ... 36,050
Medicine for the cure of consumption, Ben-

diner & Schlesinger.......... ... ..., 36,042
Medicine, proprietary, Khasan Manufactur-

ing Company........c.oovuivieninienenens 36,041
Medicines, certain named, Puritanic Romo(lv

Company . 36,038
Orange, blood, Cliquot Club Bottling &

tract (‘ompmly 36,064
Organ-stops, Packard Company 36,077
Overcoats, A. Benjamin & Company........ 36,026
Packings, steam and water, Mayer & Com-

PANY ittt e 36,082
Paper, certain named, Paterson Parchment

Paper Company............ccociuvunenn 36,003
Powder, foot, Randolph Chemical Company. 36,05

Rifles, air, Daisy
Shoes, Manier,
Skin diseases,

Manufacturing Company 36,
Dunbar & Company 36,032
cure for, M. M. Har 36,044

Sodium, nlvltns of, Vereinigte Chininfabri-
ken Zimmer & Company Ges mit Be-
schrankter Haftung................... 36,046
Soles, cut, Charles W. Arnold Company 36,020
Stnlm hmlon Maxim (‘ompany 36,084
Stoves, ranges and heaters  and ]mltt

thor(‘of' W. .J. Loth Stove Company . 36,079

Syrup, table, Cuban Syrup Refining (‘nm-

PANY ottt .. 36,063
Talking mac and  access .

Johnson .. 36,076
Teas, E. G. [ Lo 36,002
Telephone apparatus, Eureka Ilectr om-

PANY oottt e 074, 36,075
Twine, hop, grape, tobhaceo and rred,

Travers Bros Company................
Watches, wateheases and watech movements,

36,034

Philadelphia Watch Case Company.... 36,020
Woodenware, certain named, Oval Wood
Dish Company......coeeveeuvnnn. P . 36,080
f
LABELS.
A Dlrtv Hand Made IHandsome,’’ for soap,
O Miller eve et eieeeaenennnns 8,217
“Bn(*h Cream Fa Powder,”” for a face
powder, L. Birch..................... ],220)
“Bumstead’s Worm  Syrup,’’ for a worm-
syrup, M. W. Voorhees............... 8,204
“Caffeeno,’”’ for a medicine, Caffeeno Drug
('mu[mny ............................. 8,225
“Coachlene,”” for a cleaning preparation,
Edward Gordon Manufacturing Company 8,218
“Down on the Farm. for preserves, C. W.
Rodefer & Company 8,215
“Electric Hed-A-Cure,” for a medicine, C.
A, PerTy ..o i 8,224
“I‘lom%(*nnt Plant JFood,” for a plant food,
CParsons. .ol el oo 8,216
“(}Plldd Mineral Water,”” for mineral water,
Taylor & Reoves...ooooiiiiiiiiiiin, 8,209
‘“‘Hood’s Roach Death,”” for an insecticide,
Western (‘hunm'll “'orl\s ............. 8,222
“La Preflero,”” for eigars, J. F. Wilcox.... 8,205
“Lang’s Rolled White Oats,” for rolled
oats, Lang & Comnany...........c..... 8,212
“Minervaline,”” for a hair and
or lotion, T. N. Bowles................ 8,219
‘“‘Photo Cigar for cigars, hmidt & Com-
PANY ettt ttiinnteeennnseeereanneens 8,207
“Pillsbury’s Premium Oats,”” for an oat
food, Pillshury-Washburn Flour Mills
COMPANY i ot v teeetetenenenenenenenens 8,213
“Red-Fox Ale,”” for ale, A. von Cotzhausen 8,210
“‘Standard Stripes,”’” for ginghams, M. Field
&  Company 8,226
“The  Baroness,”' for cigar &
COMPANY ittt ittt in i R.208
“The Bagles.”" for Plzqm SJordon & Son. 8,206
“The Feming Teething and Cooling in-
der,”” for a powder, J. A. W. Bouvier.. 8,221
“Twentieth Century Baking Powder,” for
baking powder, L. C. Rood............ 8,214
“Victm ** for talking machines, B. R. .John-
0 .. 8,227
Y wtnr Record.”” for sound records,
Johnson ...l e R,228
“Wellman’s Cough Medicine,”” for a cough
medicine, D. Thomas.................. 8,223
“White Clover Brand Muenster Cheese,””
for cheese, J. JosSi......coovviunnnnnn. 8,211
PRINTS.
“Cock, Bird and Dogs.'' for wall paper,
Lawrence & Bullen................... 312
“Duck and Ducklines, for wall D‘i[)(‘l‘,
Lawrenee & Bullen.........o.. 0. ..., 311
‘“Hen and Chicken for wall paper, In“-
rence & Bullem..o.ooooooooiiiiiaa, 310
“Walke-z-y,”’” for shoces, S. M. Burt....... .

313

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in
print issned since 1863, will be furnished from
this office for 10 cents. In ordering please state
the name and number of the patent desired, and
remit to Munn & Co., 361 Broadway, New York.

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
$45 each. If complicated the cost will be a little
more.  For full instructions address Munn & Co.,
‘361 Broadway, New York. Other foreign patents
may also be obtained.

) WILL SHIP C.0.D.

FOR$25.00

WITH PRIVILECE OF EXAMINATION.
FREICHT PREPAID TO YOUR STATION.
S“TMHE WILLARD STEEL RANGE*

Has 6 8-in. lids, oven 17x21x12, 15-gallon reservoir and warming closet, lined

throughout with asbestos, burns wood or coal.
offered for a limited time only.

WM. G. WILLARD, Manufacturer, 619 and 621 N. 4th St., St. Louis, Mo.

‘This special inducement is
Mention this paper.

-
———y

REBU]LT MACHINERY

and SUPPLIES a¢ Pargain Prices Larg-
est Machinery Depot on earth. We buy
buildings and plants; among
\ others we bought the World’s
AVAA Far, the Omaha Exposition,the
[t Chicago Post_ Office. and othe:

J structures. We rebuild machin-
ery of all kinds, and sell with
. binding guarantees. Boilers
from $25up; Engines from $35
: up; Steam Pumps from $15 up,

—t/

- ete. “e carry complete stock of GLneral Sup-
‘E plies, such as BELTING, SHAFTIN

= HANGERS, PULLEYS, IRON ]
HL PIPE, IR()\ ROOF I’\ (19 H RID-

i, WARE, VALVES & FIT I\(xh, 4

e MBI NG AR IAL, ete.

I \Willsend frec, our 250-page Catalog No. 520 .

. Constantly buying entire stoeks -0

- at Sheritfs’ and Receivers’ sales. 1 1

. Chicago House Wrecking Co., |
[{; W. 35th & Iron Sts., Chicago, Ill. '@k
Y e B T L 3

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.
Anyvone sending n sketch and descrintion may
quickly ascertain our opmnion free whether an
invention s probably patentable. Communica-
tions strictly confidential. Hlandbook on Patents

sent free. Oldest agency for securing patents,
Patents taken through Munn & Co. receive
8pecial notice, without, charge, in the

Scientific American,

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

MUNN & Co.361 eroaswar. New York

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

ACETYLENE APPARATUS

Acetylene number of the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most
recent, Slll][]l(‘ or home-made and commercial apparatus
for generating acetylene on the large and small scale.
‘T'he gas as made for and used by the microscopist and
student; its use in the magic lantern. 'I'he new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEM&NT, No. 1057
Price 10 cents prepaid hy mail. For other numerous
valuable articles on this subject we refer you to page 21
of our \upplemem( dmlogue, sent free to any address.

MUNN & ©20., 861 Broadway New York.

=17 JEWELED

adjusted, patont regulator,stem windand
em set, genuine
NA T"UNAL SPEGIAL
movement. Ladie: r Gents' size.
“ARRAI\TMJ 20 YEAR& 14K,
Gold plate hunting case,elegantly
engraved. Fit for a king. No better
watch made. Must be seen to be
E appreciated Special offer for next
0 days, send your full name and
ddress ard we will send this
watch C.OD. wnh privilege toex -
&74] amine. If found satisfactory pay
agent #5.85 & express charges.
A guarantee and beautiful chain &
charm sent free with every watch
Write at once as this may not appear
again. NAT'L MFG. & IMPORTING co.
834 Dearborn St., B 420, Chicago, Il

TO PATENTEES AND INVENTORS.
W. & R. Leggott. Limited, General and Builders’ Brass
tounders, Silens Works, Bradfmd Eneland, would pur-
chase outright or make on commi ion any good appli-
ance for interior of buildings, s ially door and win-
dow fittings. R. LEGGO’I‘T I t(l Silens Works,

Bradford, England.
SPECIAL PRICES,3Y..

Trial. Guaranteed. Double
nd Combination Beam.

USGOUD 335 Central St.,
BINGHAMTON, N. Y.

x*RIDER AGENTS: WANTED

W\ One in each town to ride and exhxbm
k\ sample 1901 Bicycle. BEST

1901 Models, $10 lo $I8

*99 & '00 Models, high grade, $7 to$12.
500Second-hand Wheels
all makes and models, good as new,
#8 to #8. Great Factery Clearing
Sale at half factory cost. We ship
anywhere on approval and ten days
trial withouta centin advance.
EARN A BICYCLE distribut-
g ing Catalogues for us. We have &
wonderful proposition to Agents for
; 190. Write at once for our Bargain
L:st and Special Offer. Address Dept. 62 T,

MEAD GYGCLE GO-; chicag>

Catalog Free, Write now.

SCALE CO., .

.there is a leg

MACHINES, Corliss Engines, Brewers
THY VILTI“R
- 8‘)‘4) Clinton Street, Milwaukee, Wis,

ICE

and Bottlers’ Machinery.
MI‘ (r ('

DO Y OU SH \RPEN LAWN l\IO\VERb ?
We have a grinder that you need.
C. R. ZACHARIAS, Asbury Park, N. J.

*s H.P. GAS ENGINE CASTINGS

Materials and Blue Prints. Write for Catalogue 9.
PARSELL & WEED, 129-131 W. 31st Street, Negw York.
SHU RTHAN BY MAIL. Pioneer home course.
Catalogue and First Lesson Free.

Potts Shorthand College, Box 33, Williamsport, Pa.

n
TYPE WHEELS.MODELS &EXFERIMENTAL WORK. SMALLMACHIHERY
NOVELTIES B ETC. NEW YORX STENCIL WORKS 100 NASSAU ST N.Y.

SALE IN EUROPE, particularly in France, of
patented Amemc:m Machines and Industrial

Apparatus, and of patented American inventions.

L. Simen, Civil & Mechanical Engineer, Troyes, France.

PATTERN AND MODEL MAKERS.

w A N T E D To purchase or manufacjure on
a royalty, patented machine
tools of new design, or now on the market, for which
itimate demand at a fair pr(sﬁt Address
1. Station B, Cleveland, Ohio.
w A N T E D —A man between the ages of 25
= and 35, te supervisethe inspec-
tion of raw and finished parts. Must have good educa-
tion; College or Technical School Training preferred.
Also some practical mechanical experience. Salary $880
to $1,200 per year. Appiy or address EMPLOYMENT
BUREAU, National Cash Register Company, Dayton, O.
how to muke $3 aday

3 a naysure absolutely sure; we

furnish the work and teach you free, you w ork in
the locality where you live, Scnd us your address and we will
explain the business fully, remember we guarantee a clear profit
of $3 for every day’s work,absolutelysure. Write at once.

BOYAL MANUFACTURING CO., = Box354, Detroit, Mich.

Lock Box *

Send us your address
and we will showyou

ANY BICYCLE RIDER way and ALL RE-
PATIRERS do need our 1901 A. & J. Hanger.

If you have a used-up hanger to replace; If you have
frames with odd-sizea brackets; If you want a hicher
gear; Write us and find out all dbout the A. & J. Han-
er. We send che complete set all ready to gointo your
rame, No bother brazing or re-enameling. We can fi4,
axby trame. E AVEX & JENNE

W. Washington St., Chicago, Ill.

D. L. HOLDEN

14 SouTr BROADSE. PHILADELFHIA PA.
RSou MANUFACTURER

ICE MACHINES

SCIENTIFIC AMERICAN SEPT. 2. 1899,

EGEALED

SEE FIRST PAGE

ELECTRIC LIGHT. 'The Borough of Northum-
berland, Pa.. are considering the question of lighting the
townwith about 30 electric arclamps. They invite sealed
bids for this purpose on the following plan and con-
ditions: 1st,30 Arc lamps all night; 30 Arc lamps half
nicht. 2d, Incandescent lights all night; Incandescent
lights ha!f night. 3d, Both systems on moonlight sche-
dule. All bids to be mailed to JOHN GILBERT, North-
umberland, Pa., and to be in his possession not later than
8 P. M., March 28, 1901. The B()rough reserves the right
to accept or re]ect any or all bid:

DRIVlNG A PLEA U
when holding your horse with an IMPERIAL BIT,
giving 100 per cent more leverage than any other.
Any lady can control the most vicious horse.  Posi-
ive cure for tongue-lolling.  Will prevent side pull-
ng and driving on ene line. Sent to any address,
postpaid, upon recerpt of price, In \ (/ pme or

on rubber, $1. In fi j
{n( ine Wis,

atl e
aml Snap Co., 14th Ntrcet,

I have invented, patented and
own a device to supersede all
previous collars for machinery
shafting on account of its supe-
rior safety,simplicitv and securi-
ty. The collar has no set screw
which often projects and causes
accidents, no countersunk screw
to ~weaken the collar. The

‘¥Fleming” Collar is simple in
comtructwn—made in four pieces to clasp around the
shaft and can bé put on or taken off without removing
other parts of the machinery. It thus saves ten times
1t8 cost in time and labor. It can be manufactured as
cheaply as any collar now on the market. It is a blend-
ing of safety. simplicity and security. and oniy needs to
be introduced to become universally used. It cannot
slip at ali and has a g,rlim on the shafting the full surface
of its circumterence. want to sell the patent rights.

Apply to W. H. DAVIS, P. O. Box 305, Montreai, Can.

LYON & HEALY'S ppAGC BAND

Own Make
Indorsed by

INSTRUMENTS.
the great Jules Levy as the best in
the world. Big Catalog, 400 illu-
strations, FREE. Positively the
lowest prices on Band Instruments,
Uniforms and Suppliesof allkinds.
Also contains Music and Instruc-
tions for New Bands. Lyon & Healy,
Manufacturers, 38 Adams st., Chicago.

(Lyon & Healy are the largest mu-
sic house in the world—Editor.*

Imperial Bit

((le Iyave an Tnquiry for Your Goods

very often, and if we only knew your address, we could turn over to you inquiries
by the hundred that come pouring into our office daily.

Read the “Business and Personal (Uant” €olumns,

There you will find inquiries numbered.

Read them carefully every week, and if

vou can furnish the goods required, write us at once, GIVING THE NUMBER OF
THE INQUIRY every time, and we will put you in communication with the parties

desiring the information.

You may get an order or many orders by simply read-

ing our BUSINESS AND PERSONAL WANT COLUMNS every week.

© 1901 SCIENTIFIC AMERICAN, INC.
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These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest blends of Havana to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulars,

CORTEZ CIGAR CO., KEY WEST.

i JTHG'ROUGH_E Tﬂ’Sm—:chnsE*
2D STEA INSURANCE
AGAlhbT LOSS

DAMAGE
PRODERTY
AND
LOSS OF: LIFE
AND
l\UURY

0'PERS0NS
CAU SED'BY

STEAMBOI]ER -EXPLOSIONS

o M: ALLEN PRESIDERT 'W*BTRANKLIN - cha Dm—:smarr
J-B.DIERCESECRETARY  F-B-ALLEN: 22Vi
LBBRAINERD. TREAS. _LFMiD MIDDLEBRDOK ASSTSECY

it e (e 11 b

( Wing Its Way «

into popular favor
among the upper
classes here and
abroad. The

WINTON

MOTOR
CARRIAGE

is now universally
r:cogmizedf as thle
standard of excel-
PRICE $1,200. ence. Beautiful,

1
durable, swift and sure. Easily controlled and regu-
lated. Hydro-carbon (gasoline) system.
THE WINTON MOTOR CARRIAGE CO.,
486 Belden Street, Cleveland, Ohio, U. S. A. -
EASTERN DEPCT, 150-152 East 58th Street, New York.

The Haynes-Apperson Co.

We are the pioneer automoblle manutacturers of
America. Profit by our experience. We have passed
the experimental ﬂta%e and have something practical to
offer. Write for catalogue desciibing our gasoline sys-
tem and one, two and three seated carriages.

D.

THE HAYNES- APPERSON CO KOKOMO, IN

CHARTER ENCINE
USED =

OnE
son ANv PuURPOSE
FueEL—Gasoline, Gas, Distillate
Stationaries, Portables, Engines and
Pumps, Hoisters
& State Your Power Needs
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL,

T Ill- BR“‘“'ES

[ ANYTHIN
i YoU HAVEA Hor. BK)'(“IT ccl;! l?A: es OLIYH.% sc 0

The Success Emery Grinder

T

ﬁrmds twice as fast as any erindstone with
alf the effort. One person does it all- by
I, foot power. Greatest grinder on earth for
I drills, castings, machine parts, tools, scissors.
knives, etc. Invaluable for bicycle repairers,
blacksmiths, jewelers, carpenters, butchers,
farmers, etc. “Stands 4 teet high. Screws to
wall and floor and is quickly and easily fixed.
3,000 revolutions per minute. Each machine
crated for shipment. Price $6.50 each.
Buffalo Specialty Mfg. Co., Buffalo, N.Y.

Carbide Feed
Q%T ACETYLENE
— e GENERATORS

are endorsed by the U.S.
Government, by the
State of Pennsylvania,
and by all other disin-
terested authorities.

They embody the
latest and most approved
principles of construc-
tion, and are guaranteed
by the largest concern
engaged in the business
to be of perfect work-
manship.

Made from the best
material by expert me-
chanics.

ECONOMICAL AND SAFE. ‘EASY OF OPERATION.

Jo Bo COLT COoq Dept' s'
108 Fulton Street, New York.
146 Franklin Street, Boston.
189 La Salle Street, Chicago.
421 Chestnut Street, Philadelphia.

whatsoever.

*“ The Perfecred American
of inferesting information
free upon request.

WALTHAM WATCHES

The name Waltham engraved on
every movement the American
Waltham Watch Company makes,
guarantees the movement absolutely

and without any reservation

Watch ”*, an {illustrated book
about awatches, awill be sent

American Waltham Waich Company,
Waltham, Mass.

Standard Model

improved steam
carnage extra
large boiler, direct
lighting, no torch,
supplementaly
steam watef pump
coil water heater
from exhaust
steam, non-thrust §
differential. Four
gassenger surrey

Delivery
wagons $900 our
specialty. Lateiy
exhibited on track at Philadelphia Exhibition.

WATCHES !

No advertisement can properly portray
the striking etiects produced in our
watches. They are illustrated in our

BLUE BOOK showing Ladies’ Watches
in all metals and exquisite enamels;
our

RED BOOK showing Men’s and Boys’
Watches
with up-to-date attractive designs.

Elther Blue or Red Book sent on application.

THE NEW ENGLAND WATCH CO,,
37 & 39 Maiden Lane, 149 State Street,
New York City. thcago
Spreckels Buiiding, San Francisco.

All vanenesat lowest prices, Best Railroad

THE BOSTON AUTOMOBILE CO.
Office and Factory, BAR HARBOR, ME.
rack Wagon or Stock Scales made,

Also 1000 useful articies, including Sates,

Sewing Machines, Bicycles, Touls, etc. Save

Money. Lists Free. CHICAGO SCALE CO.. Chicago. 111,

DElS &. EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg., Franklin Square, New York.

ELECTRIC

Where current cannot be conveniently su

40 MILES on One Charge of Batt

for, and erect when desired, simple and automatic plants for charging electric vehicles.

ELECTRIC VEHICLE CO. HARTFORD, CONN.

SURREY

Z AUTOMOBILES

Reliability—Freedom from Danger—Cleanliness.
Ride easily and quietly, of simple construction. Can
be safely run by man, woman or child,
pplied, we are prepared to furnish estimates

Send for 1901 Illustrated Catalogue,
In sixth year of service.

eries.

APTPTPTPTPTPTOTOTOTOTITOTOTOTOTUTTTOTUT TR

“ Pocket Kodak
Portraiture”’

is the title of a daintily printed and
instructive booklet about home picture
taking, which has just been issued by
the Kodak Press. The illustrations are
all from the Kodak of

Rudolf Eickemeyer, Jr.,

and include a number of his most charm-
ing studies of child life. Fwee at the
Kodak dealers’ or by mail.

EASTMAN KODAK CO.,
Rochester, N. Y.

|

AS BESYINS]
RNV MN COVERINGS

(4T3 -X:3.1 -3 fo -3 ABSOLUTELY FIRE PROOF,

G [ RN S BLE, EASILY APPLIED.
MADE IN SECTIONS RT3 NECTIT
FIT STANDARD PIPE REe IVl RIe [38
' H. W, JOHNSR/ X EY

MNEW YORK- CHICAGO P?{( ::.ADELPHIA BOSTON -
ASBESTOS MATERIALS LIQUID PAINTS & STAINS,
ROOFING MATERIALS. [ARZea L]I-F VY Py {VYE-N

Braddock Hydraulioc and Steam Packing 00.
Braddock, Pa., U. S. A,
John C. F. Jones, Proprietor,
MANUFACTURER OF

Hydraulic and Steam Packing,
\\, Including The *“ James” Hy-
A% draulic and Steam Hammer
}% Packing, and John C. F. Jones’
Patent “Unique” Packing.
Universally used by the most
rominent Steel Plantsin the

nited Sfates.

Sample for Export furnished

FITSANY CYCLE.J O O, o oo IN USE
ADDS PLEASURE AND SAFETY— ALL DEALERS SELL THEM.

RIDE 30 MILES-PEDAL NLY 35. ECLIPSE MANUFACTURING C°

on application.

BoOX X,
9 ELMIRA, NLY.

‘Write for information how to join a Mutual
Very profitable and pirotected

MEXICAN MUTUAL PLANTERS CO.

© 1901 SCIENTIFIC

MEXICO

A Permanent, Profitable
and Legitimate Business

Fortunes are being made in Tropical Agriculture
Company by depositing your savings monthly.
by a Powerful Trust Company.

1015 New York Life Bldg. GHICAGO.

AMERICAN, INC.

=

:
5

You are not a mechanic and prob-
ably don’t enjoy puttering with a
machine. The Electric Vehicle is
always ready, requires no mechani=
cal knowledge to runit, and among
Electrical Vehicles, the ¢ National’’
is pre=eminently simple, powerful,
elegant and excellent.

STANHOPE—STYLE F.

Send 10c. in for the h
and most complete ‘‘Auto Book®’ ever
published on the subject of automobiles,

National Automobile and Electric Co.
1115 East 22ad St., Indianapolis, Ind.

Roger B. McMullen & Co., Chicago, Ill., Gen’l
Sales Agents for U. S. and Canada.

Illustrated pamphlet mailed freetoany address

PATE

MOTOR CYCLES
$S200

Built for business. Sold on a
‘| business guaranty. Money
back if not satisfactory. No
foolishness, no experiment.
Orders filled promptly. Don’t
place an order where you can’t
get it filled. WRITE US.

i PATEE BICYCLE CO.
Indianapolis, Ind., U. 8, A,

ACETYLEN E

DO YOU KNOW that the most light, teast trouble

%reatest comfort can be secured by usmlg) £ood burmners.
‘he best burner is 'S WONDEKR.

‘Write, inclosing 25 cents, for sample

STATE LINE TALC CO., Chattanooga, Tenn., U. S. A.

CRACKS IN FLOORS

ale unsxzhﬂy, \mclean and unsamt ury

N°s RACK AND
(,RhVI(/E FI LLLR is the only
perfect remedy. A Paste, easily
applied, elastic, adhesive,
and non-sbrinkable. Dirt
and moth proof. Cost
about 1gc. per sq. ft. 51bs.
willtreat an averagernom
Price 20 cts.per1b. State
the kind and condition of &
wood when ordermg, and =
full instructions will be
given. Isalsothe best filler
for open-grained woods.
GRIPPIN MFG. CO., Lock Box L, \Ie\\nrl\, New York.

(Inclose stamp for booklet.)

GODDARD’S

D
MOP PRESS

Patented Feb. 19, 1901. A perfect
machine for drymg mop. Nothing
togetout of order. Onlytwq pieces
in it. Sold by dealers, price$1.50.
Send for circulars and testimot ials,

C. A. GODDARD, Patentee &
Sole Manufacturer, AKRON, 0O

WATERPROOF GLUE

A NEW GLUE which is strictly WATER=
PROOF. Information and prices supplied by the

CASEIN COMPANY OF AMERICA,

74 JOHN ST., NEW YORK, N. Y.

Building Edition
' Scientific American

MONTHLY, $2.530 PER ANNUM.
SINGLE NUMBERS, 25 CENTS.
¥ ¥

The BUILDING EDITION for 1901 is the handsomest
magazine in the United States. It has many new and
impoitant features. Send 25 cents fcr the March
number, and see the new departments. The illustra-
tions and cover are more attractive than eyer. Send
for ‘“* Are You About to Build?” and be convinced.

NEW DEPARTMENTS.

Monthly Comment.
Interviews with Architects.
New Books.
New Building Patents.
Notes and Queries.
Digest of Current Articies.

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

JESSQP'S STEEL

WM JESSOP & SONS L2 91 JOHN ST NEW YORK





