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CONDITION OF THE LABORING CLASSES IN MEXICO.

The discontent following the recent years of business
depression has caused us to look about with a view to
drawing comparisons with the social and commercial
conditions of other nations and especially of those
whose natural advantages, climmatie, physical or politi-
cal, bring them into comparison with our own people.
We have involuntarily turned our eyes to Canada and
Mexico, and especially toward the latter, owing to the
fact that silver has been made the standard of value in
that country, and because during the campaign of 1896
many allusions were made, by political speakers in vari-
ous parts of the country, to the great prosperity of this
neighboring republic. With a view to nscertaining the
true condition of affairs as touching the civilization
and social and commercial conditions of Mexico, Mr.
Theodore C. Knauff made an extensive trip through
this country. The question so often asked was, ‘“ Why
is'it that the Mexican peon, with his sixty cents a day,
is making more than the American farmer with all his
knowledge and invested capital?” In the current
issue of the SCIENTIFIC AMERICAN SUPPLEMENT we
publish in full Mr. Knauff's lecture recently delivered
under the auspices of the Franklin Institute, in Phila-
delphia, in answer to this question.

The author explains how little conception the ordi-
nary citizens of the United States have of the extent of
or even the natural and physical conditions which pre-
vail in Mexico. The ignorance of our people concern-
ing our neighbor of the south is almost incomprehen-
sible. A map of Mexico projected on a map of the
United States of the same scale extends from Maine to
Texas. DMexico is sixteen times the size of New York
State. Sonora equals Iowa and Ohio combined. Chi-
huahua equals Pennsylvania and New York combined.
Mexico’s mountain system is a continuation of the
Andes, and widens out into two ranges, leaving in the
middle a high flat table land from 4,000 to 8,000 feet
above the level of the sea, while many volcanic peaks
reach an altitude of 18,000 feet. The city of Mexico
is 7,469 feet above sea ievel or nearly 1,200 feet higher
than Mount Washington. Itsinhabitants feel the alti-
tude and the great dryness and rarefication of the air.
The population of Mexico is about 12,500,000. The
lecturer states that two-thirds of this number have
never slept in a bed or worn stockings, and that they
are able to live at a less expense per diem than it takes
to keep the meanest farm horse. Many of the inhabi-
tants wear a single garment called a ‘‘sarappe,” or thick
woolen garment, with a hole at the top through which
the head is inserted. 'This garment forms at the same
time the Mexican’s coat, hat, and even his bed. The
feet are usually bare or clothed in domestic sandals. The
women wear a kind of cotton shawl over the head and
shoulders, called a *‘robosa.” ‘‘ The Mexican farm labor-
ers’ conditionsare inferior to thoseof the late slaves of our
Southern States. Their huts have but one opening, no
windows and dirt floors. When wishing to go to bed,
they simply unroll their mats, and, without removing
their clothing, lie down and go to sleep. The laborer
has a certain wage and is given time and place to build
himself a house. If he does not build it he has nothing
with which to eover his head. The houses are built by
the people who live in them. Some of the houses are
mud roofed and others roofed by palins or banana
leaves or some fiber that will shed moisture when ne-
cessary.”

These adobe houses are made of large blocks of mud
pressed into shape in a mould and then hardened and
baked in the sun and laid in flat layers, one on top of
the other. This method of construction makes quite a
substantial building, which requires a long time, even
in the rainy season, to become watersoaked. A church
and plaza are required before a settlement can become
a eity. There are shops in the cities, but the business
is largely conducted by peddlers and sidewalk mer-
chants. It is a common thing to see a man working a
modern sewing machine in the streets. All branches of
trade are carried on outside of the houses. In the
cities the houses of the better class are made of stone.
Among the rich the rooms are furnished in great nag-
nificence. DMexicois at the same time a land of million-
aires, for the land is most unevenly divided among the
people. Out of the total population of over twelve
million, six thousand people own all the land, ‘‘ with
influence enough,” says the lecturer, ‘*to avoid practi-
cally all taxation, which falls on the poor.” There is
no ‘‘middle class,” so called. The railroad by which
one travels passes through one estate for a distance of
eighty miles, which enormous landed property belongs
to one individual. In another place is an estate of
1,500,000 acres, in another one of 250,000 acres. *‘‘At
present,” says the lecturer, ‘‘ there is no possible danger
of an uprising of the people, because the people are
perfectly contented in their lot.” If the peon has a few
coppers in his pocket, he is perfectly happy, and does
not feel compelled to go to work until he is driven to it
by hunger or necessity.

Mr. Knauff not only gives a picture of the life,
habits and customs of the people, but he also depicts
at length the commercial growth of the country, its
produects and manufactures.

For several years American merchants and manu-
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facturers have made earnest efforts to enlarge our
trade with Mexico--especially since the completion of
the direct all-rail route from the Rio Grande to the
city of Mexico—and the commercial travelers and lead-
ing merchants of our principal cities are pretty well
acquainted with the commercial and social conditions
as they are and have been in Mexico. There has been,
within a comparatively recent period, some improve-
ment in this trade, and, owing to the introduction of
American capital in mining and other enterprises, and
an infusion of American enterprise in some depart-
ments of industry, there has been better promise than
ever before that Mexico was in some degree awaking
from its long period of lethargy. The decline of the
past five years in the price of silver has, however,
proved a serious setback to the progress of Mexico, for
to this extent has been enhanced the price of all im-
ports—silver being the main produect and the standard
of money of the country; and in like ratio has also
been increased the interest payable on the national
debt. The value of the imports for the year ended
June 30, 1896, was $42,253,938, and the exports for the
same period were $105,016,902, and the total debt of the
country in American money was $213,600,000. Yet
Mexico has now in operation about seven thousand
miles of railway and over forty thousand miles of tele-
graph, nearly all of which is of comparatively recent
construction, and, notwithstanding the decline in sil-
ver, there are many encouraging signs for those who
have been so long looking for a better development of
her industries and increased trade between Mexico and
the United States.

THE SUPREMACY OF THE STEAM TURBINE,

If the compound steam turbine fulfills its present
proinise, it is likely that in certain branches of engineer-
ing it will hold absolute possession before many years
have passed. It is announced in the Russian press that
the Russian Admiralty has placed orders with the firm
of Hawthorne, Leslie & Company, of Hebburn-on-Tyne,
England, for the construction of two 38-knot torpedo
boats built on the model of the Turbinia and pro-
pelled with turbine motors working on four shafts,
each of which carries three propellers. This is eight
knots faster than the fastest torpedo boat destroyers in
the British navy.

Just how wmuch courage is required on the part of
the naval architect who signs his name to a contract
fora 38-knot boat—38 knots is 44 miles an hour—isevi-
dent from a comparison of figures. The 300-ton ‘‘de-
stroyers” just mentioned require 6,000 horse power to
drive them at 30 knots an hour. At these high speeds
the resistance of the water increases assomething more
than the cube of the speed. 'The cube of 38 is more
than double the cube of 30, and hence the 6,000 horse
power of a 300-ton destroyer would have to beraised to
over 12,000 to enable her to catch one of the new torpedo
boats. But 12,000 horse power reciprocating engines of
the common type, with the necessary boilers and coal,
would sink a 300-ton torpedo boat, supposing they could
ever be stowed away in her hold.

Evidently then a speed of 88 knots involves a radical
change in the accepted methods of propulsion. Some
formm of motor is necessary in which the weight per
indicated horse power shall be reduced to a very low
figure. Indicated horse power is tl:e product of steam
pressure and piston velocity. If eitlier or both of these
be increased, there will be a proportionate increase in
horse power without a proportionate increase in weight.
In the present type of high speed marine engines the
steamn pressure is as high as can be used to advantage,
and the piston speed is as great as the reciprocating
type of engine will allow.

The present year has seen the advent of a phenome-
nal little boat, the Turbinia, in which the problem ap-
pears to have been completely solved for speeds from
30 to 40 knots an hour. Steain turbines of the type de-
signed by Mr. Parsons, son of Lord Rosse of telescope
fame, were substituted for the ordinary reciprocating
type of engine, and by driving them at a speed of 2,100
revolutions per minute, 1,576 horse power was realized
from an engine weighing only 47 tons, or 5{; pounds
per horse power. As the total weight of all the ma-
chinery and boilers is only 287 tons, the turbines de-
velop 55 horse power for every ton of machinery, and
384 horse power per ton of engines. Compare this
with the latest battleships, which develop only 914
horse power per ton of machinery, and 27 horse power
per ton of engines.

In the trials just mentioned, the Turbinia’s engines
were handicapped by too small a steam pipe, the
pressure being 200 pounds at the boiler and only 130
pounds at the turbines. This was remedied, and sub-
sequent trials gave a speed of 35 knots with 2,400 indi-
cated horse power. The corresponding figures for this
horse power would be 835 horse power per ton of all
machinery and 585 horse power per ton of engines!

One feature that renders these turbines so unusually
promising is their remarkable economy. The con-
sumption of steam per horse power hour is only 14
pounds, as against from 18 to 21 pounds for the most
economical reciprocating engines, working under fa-
vorable conditions. It ‘s evident that at the present
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stage the steam engine, as represented by those of the
turbine type, is far in advance of the steam generator,
judged on a basis of power for weight. It now remains
for someone to make as big a reduction in boiler
weights as Mr. Parsons has in engine weights. This
will probably come in the direction of the rapid gen-
eration of steam in boilers of small capacity, of the
kind used by Serpollet in his steam carriage, or that
exhibited by De Laval at the Stockholin Exhibition,
which is credited with carrying a pressure of 3,000
pounds to the square inch. The difficulty, of course,
in the case of steam pressure running into the thou-
sands would be the high temperature it would carry.
A small and compact boiler capable of instantly gen-
erating 1,000 pound steam from small quantities of
water supplied to it as required would be the logical
counterpart of the turbine running at 2,000 revolu-
tions per minute and expanding the steam to zero,
which is what the Parsons triple expansion turbine
now accomplishes.
WARNING TO INVENTORS.

As the new amendments to the patent law go into
effect on January 1, 1898, it is well that inventors, both
here and abroad, should bear in mind several of the
very important changes which may seriously affect
their rights.

1. Under the new law a patent cannot be obtained
for any invention which has been patented or described
in any printed publication in this or any other coun-
try more than two years prior to the application.

2. No patent shall be refused nor shall any patent
be declared invalid by reason of its first having been
patented in a foreign country, unless the said appli-
cation was filed more than seven months prior to the
application in this country.

3. The application must be completed and prepared
for examination within one year after the filing of said
application. In default thereof it shall be regarded as
abandoned.

4. An interference will not be declared between an
original application and a patent issued mnore than two
years prior to the date of filing the said application.

In view of these changes in our patent practice, it
is desirable that those who are interested and who will
be affected by the laws as above mentioned should
file their United States applications before January 1.

We have a number of times called attention to these
impending changes, but they are of such great import-
ance, particularly those mentioned in paragraphs 1and
2, that we take this occasion to again call attention to
these points.

It should at the same time be borne in mind that

" the term of the United States patent will not be short-
ened by the prior filing or issuing of a foreign patent
for the same invention. Itis possible, therefore, forthe
American inventor now to proceed with foreign ap-
plications without waiting for his United States patent
to be issued.

—— <+

LIEUTENANT PEARY IN ENGLAND,

Lieut. Peary has arrived in England, and before he
sailed he stated that after delivering a lecture before
the Royal Geographical Society on December 6, and
later before the Scottish Geographical Society at Edin-
burgh, he would go to Dundee, Peterhead and Aber-
deen to look over the whaling fleets there and pick out
a vessel from 300 to 500 tons register for his next expedi-
tion to the Arctic regions. We have already outlined
Lieut. Peary’s plan of campaign. '

Speaking of the doubt that Nansen had thrown
upon the genuineness of the meteorite which Mr. Peary
recently brought from the Arectic region, the Lieutenant
said : ‘‘Nansen spoke hastily on his arrival, but when
he found he was wrong he frankly and courteously ad-
mitted his error. The impression has gone abroad
that there is some feeling over the matter between
Nansen and wmyself, but that is not true. I have the
utmost admiration for Nansen and the magnificent
work he has done.” On the afternoon of December 8
Lieut. and Mrs. Peary paid a visit to the British
Museum, where they were met by the Director Sir
William Fowler and Curator Fletcher, of the Mineral-
ogical Department. Mr. Fletcher examined a specimen
of the Cape York meteorite discovered and brought to
New York by Lieut. Peary, and unhesitatingly declared
it was certainly of meteoric origin. He added that
no specimen in the British Museumn had meteoric
characteristics more sharply or more clearly shown
than those of the Cape York meteorite. The opin-
ion of Mr. Fletcher, who is an expert, has so thoroughly
convinced Dr. J. Scott Keltie, Secretary of the Royal
Geographical Society, that it is considered by him to
have settled the controversy as to the Cape York
meteorite.

Mr. Peary complained in London of Captain Sver-
drup’s unfairness in going to Smith Sound next sum-
mer, but a dispatch from Christiania states that Capt.
Sverdrup wrote to Mr. Peary some time agothat he
did not aim to reach the Pole, but only intended to ex-
plore Greenland and to make a study of the ice.
He imagines that Lieut. Peary cannot have received
his letter.

ONE OF THE USEFUL APPLICATIONS OF THE STORAGE

BATTERY.

BY WILLIAM BAXTER, JR.

When the storage battery first came prominently be-
fore the world, it was thought that its great field of
usefulness would be that of the transportation of
energy from coal fields and large water power sites to
centers of industry. It was also believed that it would
enable the electric motor to become a formidable rival
of the steam locomotive, not only because it would re-
duce the cost of hauling a train, but because, in addi-
tion, it would remove many of the objectionable
features of steaimn transit, such as smoke, cinders, etc.
‘When put to the test it was found that the batteries, at
least as then constructed, could not withstand the
hard usage to which they were subjected in railroad
work ; and as to their value as transferrers of energy
from the source of supply to the points of demand, it
was found upon investigation that they could not com-
pete with existing methods, even if made sufficiently
substantial to endure constant usage with slight dete-
rioration, and so perfect electrically as to have the
greatest storage capacity, per unit of weight, consist-
ent with theoretical possibilities. In this latter field
they would necessarily fail, because, if made as light as
possible, they would weigh at least twelve pounds for
each horse power hour capacity, and as good steam en-
gines can develop the same amount of energy from
three or four pounds of coal, the weight of batteries to
be transported back and forth would be three to four
times that of the coal necessary to do the same work.
The batteries then made weighed from one hundred
and fifty to two hundred pounds per horse power hour
capacity, instead of twelve; hence, the difference in
weight to be transported under the actual conditions
was so great as to render it impossible to accomplish
anything practical in that field, even if the energy
could be obtained free of cost.

When it was seen that the storage battery could
not accomplish anything of a revolutionary character,
those interested in its development began to study its
adaptability to less pretentious work, and soon real-
ized that it would be decidedly valuable as an adjunct
to electric lighting stations, as it would be to these
what the gasometer is to a gas distributing system—a
reservoir from which the demand of customers could
be supplied, should it become necessary at any time to
stop the machinery for a few hours. Without the aid
of storage batteries, if from any cause the operation
of the generators is suspended, the lights will in-
stantly go out and remain out until the generators are
set in motion again. After years of persistent and
very commendable experimental work, the inventors
of storage batteries succeeded in making these devices
sufficiently durable to withstand the wear and tear
they aresubjected toin station work, without unreason-
able deterioration. Since that time they have been
used to a considerable extent in that field, and within
the last two years their use has been increasing at a
very rapid rate ; in fact, a first class station of to-day
would not be considered complete without a storage
battery plant.

The first battery plants installed in lighting stations
were intended simply as asafeguard, to render it pos-
sible to keep up a supply of current in case of accident
to the machinery; but it was not long before it was
realized that by enlarging the capacity of the batteries,
the output of the station could be greatly increased
without materially increasing the expense of operation.
How this result can be accomplished will be readily
understood when it is considered that the demand for
light is not uniform throughout the whole twenty-four
hours, but varies from little or nothing, during the day
and the early hours after midnight, up to the maximum
amount between nine and ten in the evening. The
station capacity, however, must be sufficient to meet
the greatest demand ; therefore, during the greater
part of the time the machinery is only worked to a
fraction of its full capacity. By using storage batteries,
the generators can be worked to their full capacity all
the time, and when the demand of consumers is small
the surplus energy is stored, to be given out when the
demand is in excess of the amount developed by’ the
machinery.

From the very fact that the demand for current is va-
riable, it becomes possible for hatteries to be used not
only toreduce the cost of production and inerease the ca-
pacity of the station, but also to reduce the cost of line
wires. Thislast result can be accomplished in any case
where the station is located at some distance from the
district in which the current is distributed. To illustrate
this point, suppose the station is located say one mile
from the center of the city or town in which the lights
are used. If the current runsdirect from the generators
to the customers’lamps, the line wires must be of suffici-
ent size tocarry the maximum supply with a loss of pres-
sure low enough to not interfere with the brilliancy of
thelight. If the maximum demand lasted for a consid-
erable portion of the day, the full capacity of the line
wire would be used to a reasonable extent, but the dura-
tion of this maximum demand is seldom over one-half,
or, at the most, one hour ; therefore, during the rest of
the time a large portion of the line capacity may be re-
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garded as wasted. The difference between the average
and the greatest demand varies within wide limits, in
different stations, but in the majority the ratio is not
much below one to two. Whatever it may be, how-
ever, if the current could be supplied at the average
rate, and the excess over the demand when the con-
sumption is small were stored, the amount so stored
could be used to supply the deficiency when the de-
mand is large. This is accomplished in many cases at
the present timme by placing a storage battery plant at
the center of the district in which the customers are lo-
cated. The wires coming from the generating station
are so connected with the battery and the distributing
mains that, whenever the drain is less than the current
coming from the station, the batteries are charged, and
when the demand is in excess of the current from the
station, the battery feeds into the distributing mains.
The current passing from the generating station to the
battery station is about ten per cent more than the
average demand, so as to cover the loss in the charging
and discharging of the batteries.

The saving in wire by this arrangement will run from
about twenty-five to seventy-five per cent, depending
upon the relation between the average and the maxi-
muin current, and also upon the amount of energy that
is lost in transmitting the current from the generators
to the battery. When the generating station feeds
directly into the distributing mains, the loss of energy
in transmission is governed by the condition that the
pressure of the current must not drop so much as to
interfere with the brilliancy of the lights, and therefore
the line loss is generally low ; but when batteries are -
used, located at the center of distribution, they regu-
late the pressure of the current supplied to the lamps;
and, therefore, the loss between generator and battery
may be made anything desired, without affecting the
brilliancy of the lights. If the power is obtained from
a waterfall or from coal near a railroad, when it can be
obtained at a very low price, it nay be more economi-
cal to increase the loss of energy between generator
and battery, and thus reduce the cost of line wire, but
such conditions cannot be taken advantage of if the
battery is not used.

>—O
@

FURTHER RECORDS FOR THE KAISER WILHELM
DER GROSSE.

The Kaiser Wilhelm der Grosse has added further
records to those which she has already placed so rapidly
to her credit. As already mentioned in previous issues,
she has accomplished the longest all-day run by cover-
ing 564 knots within the twenty-four hours, and she
now holds the record of an average hourly speed of
22'35 knots for the whole trip across the ocean. This
is 0'34 knot faster than the best trip of the Campania.
‘When she left New York on her last passage she passed
the Sandy Hook Lightship 4:30 P. M. Six days later
she passed the Needles at 3:10 P,IM,, the total distance
covered being 3,065 knots, and the actual time five
days, seventeen hours and eight minutes. This is
equivalent to a railway speed of 2514 miles per hour ;
and when we remember that this speed was maintained
uninterruptedly for a distance equivalent to 3,524 land
miles, we realize that steamship travel is well up to
the average performance of the overland trains of but
a few years ago.

—_————r—
AN EXCELLENT HOLIDAY GIFT.

As the Christinas season approaches we desire to call
the attention of our readers to the appropriateness of
our new work, ‘‘Magic : Stage Illusions and Scientific
Diversions,including Trick Photography,” as a holiday
gift. It is a large octavo volume of 568 pages, embel-
lished with 420 illustrations, and is tastefully bound in
imported cloth stamped with ink of three colors. The
book appeals to all classes, and purchasers have the
satisfaction of knowing that the profession have in-
dorsed it as ‘‘the standard work on magic.” The
press notices have been quite exceptional. A number
of interesting letters have been received from promi-
nent magicians. Our readers hardly need to be in-
formed of the quality of the illusions or the thorough
manner in which the tricks are exposed, as excellent ex-
amples have been in the SCIENTIFIC AMERICAN since
the publication of the book.

O
——

SINKING OF THE HAVANA GRAVING DOCK.

In our issue for October 16, 1897, we illustrated the
new floating dock for the port of Havana, procured in
England at great expense and transported to Cuba
with great difficulty. On December 6 the dock began
to sink slowly. It is now beneath the waters of the bay.
The unexpected disappearance of the dock created
great consternation in the navy department and in
the palace of the captain-general. The floating dock
went down slowly and majestically and no one appears
to know what was the matter with it. It is thought
by some that the Cuban insurgents did something to it
which caused it to sink, but this seems hardly possible,
asthere wasno difficulty in guarding the dock. Itis for-
tunate it went down slowly ; for, had it gone down sud-
denly, there would probably have been great loss of life.
Over two hundred men are working to float the dock,
but their efforts thus far have been unavailing.

-
-
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THE REM-SHO TYPEWRITER.

Our illustrations represent a typewriter which, be:
sides its standard carriage, taking paper nine inches
wide, is provided with a readily interchangeable car-
riage which will take paper fourteen and five-eighths
inches wide, and which may be set to print on any
ruled line. Other specially distinctive features of this

machine are its shifting basket, the method of hanging

THE “REM-SHO”

and taking the shake out of the typebar, and the
roller bearing carriage. The machine is manufactured
by the Remington-Sholes Company, of 125 Rees Street,
Chicago, of which C. N. Fay is president and F. Rem-
ington general manager. This firm has no connection
with another well known typewriter manufacturing
company, but its machine is the invention of Mr. Zalmon
G. Sholes, who, as well as Mr. Remington, are sons of
the original producers of the machine bearing the name
of the latter.

The machine has the universal keyboard with a non-
shifting carriage, the type basket only being shifted,

THE RIBBON MOVEMENT.

and, being firmly locked at each end of the shift when
printing small letters or capitals, leaves both the paper
carriage and keyboard undisturbed. The long car-
riage enables the machine to be used for work for
which a second machine is ordinarily employed. The
typebar is nade of one piece of cold rolled steel, and
the hanger, of the same material, has two independent
sides, the bearing sockets being drilled, reamed, bur-
nished and case-hardened, and the sides fitting ac-
curately into slots in the basket frame, where they are
held by lock serews. This prevents all possibility of
the hangers turning and throwing their bars out of

THE CARRIAGE BEARINGS.

TYPEWRITER, AND SEPARATE LONG CARRIAGE.

alignment, as when dependent for position entirely upon
screws. To overcome the effect of wear, a taper-headed
scerew is located between the bearings, as shown in one
of the views, a slight turn of the screw spreading the
bar and taking up all looseness orshake. This spreader
screw is not liable to work loose, owing to the long
grip of the sleeve into which it fits.

The basket disk, carrying the typebars, connecting
wires and ribs, is hung upon three
ball bearings, allowing it to move freely
backward and forward, without fric-
tion and without noise. It stands back
normally to print lower case, and is
shifted forward #% of an inch to print
single eapitals by pressingdown on the
‘‘cap” button, returning automatically,
while for a line of capitals a ‘‘cap”
lock piece is pressed down. The
platen or ecylinder, with paper feed
complete, can instantly be removed
from the carriage frame, allowing the
substitution of another without dis-
turbing work in process of execution
in the first. This permits the employ-
ment of extra platens specially ground
to reduced diameter for heavy mani-
folding, which is of great importance
in securing uniform alignment for such
work. There is also a right hand rack
release lever which permits the separ-
ation of the movement of line spac-
ing and rack releasing, so that either
movement can be made separately or
both at once with the right hand
alone.

The ribbon movenent is exceedingly
simple, being of the older form, feeding
with the grain and signaling for re-
verse, the ribbon being one and one-
quarter inches wide and nine yards
long. It feeds directly from one spool
to the other, the ribbon being re-
versed by a slight touch to the octagon wheel shown in
the cut, which both starts the ribbon winding in the
opposite direction and moves it crosswise one-eighth of
an inch, exposing a fresh printing path to the type
until the entire face of the ribbon has been used. The

‘octagon wheel, on whose sides the letters L and R are

cut alternately, shows at a glance which way the ribbon
is feeding. The spools are readily removable, and a
winding crank winds the ribbon rapidly onto either
spool.

In the carriage bearings, as will be seen from one of
the views, rollers are used instead of wheels
or balls, the rollers being three-eighths of
an inch long and over one-quarter of an
inch in diameter. It is said that no amount
of wear seems to flatten or change the shape
of these rollers, of which there are two on
each rail, held at a fixed distance apart by a
light truck frame. The carriage rests lightly
upon them, and accidental tilting is pre-
vented by an overhanging lip running the
length of each rail, but not touching the
carriage.

The paper feed is quite original, the pres-
sure of the feed rolls when the platen is up
being so light that the paper may be pulled
as desired. There are three separate sets of
feed rolls, upon none of which the pressure
is unduly great, the front feed roll and paper
fingers sliding with a mere touch easily to
right or left, remaining where set, and feed-
ing with equal ease and certainty wide or
narrow sheets, envelopes, postal cards and
carbons. The keyboard of the No. 2 ** Rem-
Sho” is the universal or standard, and con-
tains 76 characters, while that of the No. 8
has 86 characters, and is particularly adapted
to foreign use, or where special characters
are required. One, two and three line spac-
ing is provided for, and a reversible detent facilitates
printing above or below the line.

The company make a machine with a special fine
bronze finish, in which the frame casting is heavily
plated with oxidized copper, the key levers, ribs, and
connecting wires with red copper, the carriage rails and
escapements also with copper, the small working parts
nickel plated, and the scale black, with
white graduation lines. The machine
is designed to be one of the first in
the market in beauty of design and
richness of finish. The frame was de-
signed by the late lamented Charles B.
Atwood, designer of the Art building
and Peristyle at the World’s Fair at
Chicago.

Type Bar
and Hanger.

—_—
ACCORDING to the most recent meas-
urements, one Kilogramme of water
occupies 1000°101 cubic centimeters at
4° Centigrade.—Monatschrift tir den
Qeftentlichen Baudienst.
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AN IMPROVED GATE HINGE.

The illustration represents a hinge of simple con-
struction, designed to permit a gate to swing freely in
either direction, but which will automatieally return
the gate to a normal central or closed position when
the gate is released. The improvement has been pa-
tented by George H. Choate, of Hailey, Idaho. The
large view represents, in perspective, the application
of the hinge, the gate being in central position, the
small figure being a plan view. On each side of the
fence post is secured a plate to which is hinged an
arm, the arms being one above the other, and coiled

CHOATE'S GATE HINGE.

around each pintle of the hingesis a spring, one end of
each spring engaging the fence post and the other end
being provided with a hook which engages openings
in the arms. The plates are crossed and hinged at
their other ends to plates secured to side faces of the
inner gate post, the disposition of the springs being
such that they tend always to keep the parts in the
normal central position shown.
—_— ———ettr—

AN APPARATUS FOR PROJECTING MOVING PICTURES.

The illustration represents an improved apparatus
for projecting living and moving pictures, with which
every movement of actual life may be depicted on the
screen. It is being placed on the market by Messrs.
Riley Brothers, optical lantern outfitters, of No. 16
Beekman Street, New York City. The apparatus is
shown with a biunial lantern, which enables the
operator to project the title of the picture from the
upper lantern or show ordinary slides while another
film is being introduced. He may also illustrate his
lecture by ordinary lantern slides, and at suitable in-
tervals project animated pictures from the lower slide,
or he may use the lantern in an ordinary way, and in
a few moments remove the bottom tubes and fix the
kineoptoscope in position, and so close an entertain-
ment with a demonstration of animated photos. The
construction is such that vibration is reduced to a
minimum, and the machine takes any standard films,
which will pass through without tearing and quite un-
injured. The machine may be fitted into the stage of
any ordinary lantern which is open at the bottom,
with a slight lengthening of the bolts. The lantern is
furnished in a variety of styles, and the kineoptoscope
accessories include the apparatus fixed on brackets and
rails, with special short focus lens of high quality,
fitted in an adjustable diaphragm, ete. The mech-
anism is so simple that the machine is not liable to get.
out of order.

MAYENCE has a special museum of Roman antiquities
found on German soil. It embraces 14,760 objects,
many of them of great value,

WRAY’S KINEOPTOSCOPE AND THE “MONARCH”

BIUNIAL LANTERN.
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EXPERIMENTAL ACETYLENE GAS BUOY FOR NEW
YORK HARBOR.

We have been favored by Lieut.-Col. D. P. Heap,
Corps of Engineers, United States Army, with the par-
ticulars of an experimental acetylene gas buoy which
he has designed for river and harbor service.

The new buoy, in addition to being more powerful
and economical than the electrically lighted buoys, is
more reliable. If one of a chain of the latter goes
wrong, all the others are affected ; whereas the acetyl-
ene buoy, being an independent and self-contained
unit, will not affect any
other buoys by its failure.

The Gravehals Tumnnel, Norway.

The Gravehals tunnel, on the Bergen Railway in Nor-
way, is the longest tunnel on the North European con-
tinent, its length being about three miles sixteen hun-
dred feet. Its cost will, however, be unusually low
compared to most other tunnels, which are generally
double-tracked and bricked to a considerable extent,
while the Gravehals tunnel, according to the present
arrangements, will not only be for a single line, but
even for narrow gage, although it is hoped that the

legislature will increase the vote so as to allow of the

|tion of the turbines, The power from the turbines

amounts to 220 effective horse power, there being two
turbines of, respectively, 120 and 100 horse power. The
two boring machines require 60 horse power. Some 30
to 40 horse power will be required for ventilating
purposes, there being some two or three ventilators
coupled, the one behind the other, so that the one de-
livers into the other. -
Some 15 horse power will be wanted for the two elec
tric locomotives, which are intended to replace the
horses used at present for the purpose of removing the
debris. There beinga gra-

In order to save expense
in carrying out the experi-
ment, a first-class can buoy
was pressed into service
and modified for the test
(see accompanying engrav-
ings). A eylinder, C C, of
boiler iron, closed at the
bottom, but open at the
top, was attached to the
diaphragm, D, of the buoy
and firinly supported at
the lower end. In thisecyl-
inder were placed and se-
curely fastened three
tanks, T T T, containing
each about twenty pounds
of liquefied acetylene gas
under a pressure of six
hundred pounds to the
square inch. These three
tanks are connected by
piping to the regulator, R,
which reduces the pressure
to that of a two-inch water
column.

From the regulator a
pipe leads to a Naphey
burner, so placed that the
flame will be in the focus
of a lens lantern provided with cut glass prisms, so as
to concentrate the light in a horizontal plane. The
candle power of the burner is twenty-five. This is
increased by the lens lantern so that the emergent
beam is about two hundred and thirty candle power.

One pound of liquefied acetylene will expand to
fifteen cubic feet of gas; so the charge in this buoy
equals nine hundred cubic feet. As the burner con-
sumes a little less than one cubic foot per hour, the
buoy should burn continuously for at least nine hun-
dred hours.

On October 30 the buoy was lighted and placed in
the water near the north dock at the lighthouse depot.
It burned continuously until November 10, when it was
taken up and placed next day near Bay Ridge for con-
venience of examination by the Lighthouse Board. On
the 12th it was replaced in its former position and
continued to burn brilliantly until November 26, when
the light began to grow less bright. The buoy was
taken up. and an examination of the burner showed
that carbon had deposited at the orifice. This was pro-
bably due to the burner being defective, as other
burners of the same type
had given far better re-
sults. The cost of the gas

dient of 2 to 5 in 1,000, the
! loaded wagons will almost
| run by themselves, the lo-
comotives beingreally only
wanted for the purpose of
pulling back the empty
trucks. The machine tools

- . . =4

ACETYLENE GAS BUOY FOR NEW YORK HARBOR.

Light, 230 candle power ; capacity, 900 hours; cost, one cent per hour.

ordinary gage being adopted. With regard to brick-
work, it is calculated that only about 3 per cent of its
length will have to be lined. These circumstances
bring about a great difference iu cost in favor of the
Norwegian tunnel, which will only cost some 500 kr. or
£27 10s. per lineal meter, whereas the usual cost of
similar tunnels elsewhere amounts from £100 to £110

per meter. Both the ends of the tunnel are at an eleva-
tion of some 2,900
feet above the
level of the sea.
The results ar-
rived at as to the
quality of the
rock by the spe-
cial committee
appointed to in-
vestigate this
matter have so far
proved correct,
and the rock has
not been very
difficult to han-
dle. The work
commenced at the

consumed in this trial was
about one cent per hour,
which is a remarkably low
figure, especially in view
of the brilliance of the
light. i

Experiments have also
been carried out with lique-
fied acetylene gas for bea- R
con lights, and it gives pro-

7

west side, at

mise of equally good results psiis e 1

in this direction.

The Lighthouse Board
considers these tests so
successful that additional
and more severe experi-
ments are to be made with
an acetylene gas buoy
moored near the entrance
to Gedney’s Channel and
with an acetylene gas-
lighted beacon on Romer
Shoal. The same buoy
will be used, such modifi-
cations being made as have been suggested by the Bay
Ridge experiments.

The two principal advantages which would obtain if
this method of lighting proves after extended trial to be
successful and practical are, first, large reduction in
first cost of gas-lighted buoys and, second, large in-
crease in the power of the light.

P
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AXIS.

@

TROLLEY car ambulances are to be introduced in the
city of Pittsburg, running independently over all the
street car tracks as called for.

SECTION THROUGH VERTICAL

i}

ELEVATION OF ACETYLENE
GAS BUOY.

Opsiit, in October, 1895. The work was, through the
whole of 1896, carried on by hand boring, the necessary
preliminary investigations as to the employment of
water power not having been completed.

In order to procure water for the turbines, it was ne-
cessary to construct a reservoir on the mountain itself,
and fears were entertained that the water would be so
cold that it would freeze before it reached the turbines,
even if the pipes were well protected. Thesefearswere,
however, dispelled, as the water’s temperature never
fell below 0°5° C. at thespot intended for the installa-

© 1897 SCIENTIFIC AMERICAN, INC.

HORIZONTAL SECTION ABOVE
TANKS.

in the workshop are also
worked by power from the
turbines, transmitted by
electricity. This takes
some 15 horse power, and
the dynamo for lighting
purposes some 25 horse
power. The smaller tur-
bine, of 100 horse power,
works the two hydraulic
pumps for the boring ma-
chines. T he surplus, of
some 40 horse power, it is
intended to use for two
electric drills.

The whole installation.
which has been in opera
tion for some two or thre:
months, works perfectl:
satisfactorily. The nuw-
ber of hands employed
amounts to 125 men at the
west side and 85 at the
east side. Barracks have
been built for the men at both places, with shops,
dairy, laundry, bath house, ete. At Opsiit, the average
advance per day has been about 8 feet, making some 75
feet to 80 feet a month of 25 working days. About 2
pounds to 2% pounds of dynamite have been used for
every cubic meter of rock. This is by hand boring.
By machine boring an advance of 7 feet to 8 feet has
been made during 24 hours on the average, but the
consumption of dynamite has been three or four times
as large in proportion. According to the experience at
Gravehals, machine boring does not come cheaper than
hand boring. The tunnel has to be ready for rails by
April 12, 1903, and there is every prospect of its being
ready some time before then ; according to the plan,
about 14,000 feet will be done from the west end—1,000
feet by hand and 138,000 feet by machine—and some
3,600 feet from the east by hand.

Some trouble has been experienced with the men, who
will not settle down, although they can save considera-
bly ; but they rarely stay more than six months. The
average pay forall piecework is 4s. 2d. per day, in addi-
tion to which the men have free lodging, light an:
fuel. The drillers in the rock earn some 6s. to 10s. pei
day. Board costs 1s. 4d. per day less for those who
keep house themselves. An experiment with some 20
Italian men proved entirely unsatisfactory, and they
had to be sent back.—En-
gineering.

——ter—

A New DMap of the

Yukon Region.

The Coast and Geodetic
Survey have prepared and
will soon publish a new
map which will cover the
entire length of the Yukon
River and most of its tribu-
taries including the Klon-
dike region. The scale is
twenty miles to the inch.
The section embraced ex-
tends from the Selwyn
River, several hundred
miles above Dawson City,
to the mouth of the Yukon
and the section is wide
enough to give a fair idea
of the extent and charac-
ter of all the streams. It
shows the location and@ extent of the St. Michael Mil:
tary Reservation and gives the location of all towux
and mining camps.

———————4- O —P——

AFTER forty-eight years the Arundel Society, estab-
lished to reproduce in color and popularize the master-
pieces of painting, has come to an end, the improved
and cheapened methods of reproduction having made
its work unnecessary. Isochromatic photography has
been one of the most powerful factors in rendering
work of this nature obsolete.
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Science Notes.

In investigating the properties of certain substances
whose critical point had not been definitely ascertained,
Messrs. A. Ledue and P. Sacerdote made use of an
original method. They took the critical point to be
that at which light ceases to be diffracted by the sur-
face of any as yet unvolatilized liquid. By this method
they were able to calculate their results to within 0°5°
Centigrade and one atmosphere.—Revue Scientifique.

A number of Swiss lakes were recently sounded, the
results being as below :
Lake Langensee.....covv « vovrnens coinonnenen vonen.as 1,186 feet.
Lake of Geneva......oeevt voveeinennensnerosnsnaennns 1,007 “

Lake of Brienz. .......ecveiiiinn civnninnniennenionnns 848 «
Lake of LUCEIDe. vuveutern. s iivenncerisass cerasaiananes 695 *
/AT ) T 643 *
Lake of Zurich.....ooeeseee ciinsnsnsnnnneeneninein.. 464 ¢

—Revue Scientifique.

London fog absorbs 11'1 per cent of the luminous
rays from an ordinary gas flame, while 20'8 per cent of
the light from an incandescent mantle are lost in it.
This is of course due to the fact that the first men-
tioned light contains far more red rays than the other,
and that fog permits the passage of red rays to the
exclusion of the blue is evident from the deep red color
which the sun assumes when seen through mist.—
Cosmos.

In the light of the recent researches on the oxydases
recently recorded before the Académie des Sciences
and the influence of manganese on vital oxidation, it
is interesting to find that Guérin states that this metal
is universally present as an organic compound in the
ligneous tissues of trees. If sawdust is treated with
feebly alkaline water and the extract is acidulated
with hydrochloric acid, a precipitate will be obtained
which, when washed with acid water and burned, is
found to contain no iron, but 04 per cent of man-
ganese and 4'6 per cent of nitrogen.—Comptes Rendus.

A Parliamentary return shows that the total num-
ber of visitors to the British Museum in the year 1896
amounted to 581,906, the highest number reached
since 1890. This increase is partly accounted for by
the admission of visitors on Sunday afternoons since
May 17, 30,136 persons having been thus admitted.
On the other hand, the number of evening visitors has
further diminished since 1895 to 29,769. The total
number of visits of students to the reading room dur-
ing the year was 191,363, being 3,600 less than that of
1895, which again was lower than that of 1894 by
8,000. This diminution of numbers may perhaps, in
some degree, be accounted for by the growth of
local libraries in the metropolis, which have satis-
fied the requirements of students who wouid other-
wise have had recourse to the British Museum. The
daily average was about 630. The number of visitors
to the Natural History Museum during 1896 was
417,033 on week days and 36,923 on Sundays, making
a total of 453,956, as compared with 446,737 (on week
days only) in the year 1895. The average attendance
for all open days, including Sundays, during the year
was 1,316 ; that for week days only, 1,336, as compared
with 1,436 in 1895.

An optical device for the intensification of photo-
graphic pictures is described by Lord Rayleigh in the
Philosophical Magazine for September. Photograph-
ers often obtain negatives which are so thin that in-
tensification by chemical processes is insufficient to
bring out any effective contrast between the trans-
parent and opaque parts. The method devised by
Lord Rayleigh is purely a physical one, and it may be
described as a means of using a weak negative twice
over. Itis well known that by placing a feeble trans-
parency upon a sheet of white paper, the picture be-
comes clearly visible, even though nothing can be
seen when the transparency is viewed by holding it
up to the light. Through the transparent parts the
paper is seen with but little loss of brilliancy, while the
opaque parts act, as it were, twice over, once before
the light reaches the paper and once again after re-
flection on its way to the eye. This is the principle of
Lord Rayleigh’s method. Instead of the paper, a flat
polished reflector is used, the film side of the negative
being placed in close contact with it. On the other
side of the negative, and fairly close to it, is a condens-
ing lens, which gives parallelisin to the rays from the
candle used as a source of illumination. The candle is
placed just alongside of the copying lens. The light
from it passes through the condensing lens, and falls
as a parallel beam upon the negative. After reflection,
the light again traverses the lens, and forms an image
of the candle centered upon the photographic copy-
ing lens. An optically intensified positive is thus ob-
tained, and by copying it in the same way in the camera
a negative with more pronounced contrast than the
original may be made. To obtain satisfactory results,
the false light reflected by the optical surfaces em-
ployed must be eliminated. Inthe case of the condens-
ing lens the difficulty is overcome by giving the lens
a slight slope with reference to the face of the nega-
tive. The false light reflected from the glass face of
the negative to be copied may be got rid of by fixing a
wedge-shaped glass plate to the glass side of the nega-
tive by means of fluid turpentine.

The 'Treasures of a Scrap Pile.

A scrap pile, if properly exploited, is not without its
latent treasures. The Industrial World calls attention
to the fact of the Baltimore & Ohio Railroad erect-
ing a pile driver from old cast away iron. It_says:

“The particular scrap pile fromm which the pile
driver was evolved was recently enriched by the ad-
dition of the remains of the old bridge over the Mus-
kinguin River at Zanesville, which was taken down and
replaced by one of modern design. In this increment
was seen the opportunity for building a much needed
pile driver, and the order was accordingly issued. Not
a single dollar’s worth of new material was ordered,
except the sills of the platform, which were particu-
larly heavy, and the hoisting engine and boiler. The
castings required were made from the cast_iron col-
umns of the old bridge, with the addition of enough
pig iron to insure a good quality of metal. The trucks
were a pair of second-hand ones formerly used under
a lowflat car, put in good condition. The platform was
built after the style of a flat car heavily braced. It is
40 feet long over the end sills and is supported by ten
longitudinal sills. The center and intermediate sills
are 5 by 9 inches, and the side sills are composed of
two double sills 6 by 12 inches, spaced about 1 inch
apart and trussed, with 1 inch rods on 6 inch queen
posts. The whole floor is well trussed with 1} inch
rods on 12 inch queen posts, fastened to 8 inch tie
timbers. Underneath is a capacious tool box. The
body and truck bolsters are of the combination type,
with six flitch plates 3{ inch thick, both bolsters being
extended beyond the body for convenience in block-
ing and steadying the machine while at work. The
hammer weighs 2,800 pounds and has a total fall of 38
feet. The superstructure is pivoted on a carriage that
is made to travel the full length of the platform by
power, so that the driver can be turned in a complete
circle at any point on the platform by power from the
engine. A cabin of substantial design frame with
angle iron protects the engine and operator from the
weather. Theleads can be taken in and stowed in &
longitudinal position for transportation by means of a
jointed brace, using the hammer as a counterweight.”

et -

A New Developer—Diamidoresorcine.

This is a new developer derived from aromatic series
and christened with an English name. Ortol is one
to which MM. Lumiere and Leyewetz have already
given considerable attention. The properties of this
developer are essentially the same as those of amidol,
but-with some additional qualities. It can, like ami-
dol, be put up in powdered form and be easily dissolv-
ed when wanted.

One of its advantages over amidol is that its action
may be considerably retarded by bromide of potassiuin,
which allows, to a certain extent, the correction of any
errors due to over-exposure.

The following is the formula :

173 100 grammes.
~ Anhydrous sulphite soda....... .3 e
Chlorhydrate diamidoresorcine .

If the proportion of the diamidoresorcine is increased
or diminished, the reducing power is lessened and the
image lacks vigor in both cases.

By increasing the quantity of sodium sulphite the re-
ducing or developing power is proportionately increas-
ed, 10 grammes of sodium sulphite being the limit,
however. An excess of sulphite beyond the amount
mentioned is liable to produce fog. The solution slow-
ly changes ; after eight days its reducing power is con-
siderably weaker, but as has been previously mentioned,
its rapid solubility permits the developer to be quickly
prepared and thereby renders the keeping of a stock
solution on hand unnecessary.—Paris Photographic
Gazette.

—————————— ————
A Word to Mail Subscribers.

At the end of every year a great many subscriptions
to the various SCIENTIFIC AMERICAN publications ex-
pire.
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Recent Archzological News,

Basle, Switzerland, is celebrating the four hundredth
anniversary of Hans Holbein’s death by an exhibition
of his paintings and drawings, to which other Swiss
museums have contributed.

While making some repairs to Heidelberg Castle
recently, some workmen came across a window the
style of which revealed the fact that the castle was not
begun in 1411, as heretofore believed, but two hundred
years earlier. Certainly, to all appearances, it has
always seemed to date from a much earlier period than
the beginning of the fifteenth century.

The French school at Delphi has lately unearthed
two slabs of limestone which bear an inscription which
is of great interest, dating, as it does, from the fourth
century before Christ. This inscription, which consists
of about two hundred lines, gives the price of work for
building operations in Greece at the period named,
and from it we learn that an architect was paid at the
rate of under $150 per annum. This is not a great
sum, even if its purchasing power is multiplied, as it
should be, by five or six.

Three important finds of manuseript from the lost
cities of central Asia are reported by the Asiatic Society
of Bengal. They were found in sand-buried tombs
and other buildings in Chinese Turkestan, and were
picked up by peasants and passed on to traders. They
vary in age, and consist of bark. palin leaves, or very
coarse paper, sometimes coated with gypsum, and often
very flimsy. Dr. Hoernle, president of the society at
Calcutta, after examining them, believes that they
relate mainly to religious ceremonies.

Skias has been conducting excavations on the left
bank of the Ilissus in the neighborhood of the Kallir-
rhoe. Aboutone hundred steps from the spring he dis-
covered the foundations of the celebrated ‘* Ionic temn-
ple on the Ilissus,” which was seen and drawn by Stuart
and Revett in the last century. Thereafter the temple
disappeared, and its destruction was so complete that
the present ruins would scarcely be regarded as the
foundations of a temple but for the drawings of Stuart
and Revett, with which they correspond exactly. D&rp-
feld regards this as the temple of Artemis Agrotera,
which Pausanias mentions immediately after he had
crossed the Ilissus, and before he turned toward the
Stadium.

A considerable part of a lost play by Menander has
just been published at Geneva under the title of ‘* Le
Laboureur de Menandre.” Hitherto, with the excep-
tion of quotations enshrined in the works of other
authors, the only authenticated specimen of Menan-
der’s work was a fragment of twenty verses that was
discovered by Tischendorf. Now -Jules Nicole has
brought papyri from Cairo which prove to be a part
of one of Menander’s most celebrated plays. These
papyri contain nearly a hundred verses containing the
essence of the plot, enabling a reconstitution of the
dramatis personce, and also the best part of the come-
dy. The authorship is established by the occurrence
of three passages that are quoted by ancient writers
as being from the play in question.

A correspondent of the English Colliery Guardian
writes that the site of the prehistoric Celtic lake vil-
lage, near Glastonbury, has been further excavated
since July last, under the superintendence of the dis-
coverer, Mr. Arthur Bulleid. The sites of the dwell-
ings are marked by mounds. One of these contained
the greatest depth of clay yet found, no less than
9 feet, the accumulation of successive hearths which
were found neeessary as the weight of the clay gradu-
ally compressed the peat beneath. This mound con-
tained 300 tons of clay, all of which must have been
brought in their boats by the inhabitants from the
neighboring hills. Under the mound was found the
framework of aloom with brushwood and wattlework
to form the foundation. Another mound was very
rich in fragments of pottery and other evidences of the
manufacture of hardware. A neatly cut iron file about
8 inches long was found. Parts of three broken mill-
stones were unearthed, and in one mound a clay oven
measuring 2 feet by 9 inches. One glass article only
was brought to light this year, a blue glass bead with
a wavy line of dark blue running round it.

Remarkable Speed of the Yacht ¢ Ellide.”

During her last trial run over a measured mile on
the Hudson River, the 80-foot yacht ‘‘ Ellide” made
the remarkable speed of 3789 miles an hour. This
places her far ahead of any steam yacht, large or
small, in the world. The fastest steamship of any kind
afloat to-day is the ‘‘ Turbinia,” an experimental torpe-
do boat, propelled by the Parsons steain turbine, which
has a record of 40'35 miles per hour. The *‘ Ellide” is
80 feet long, 8 feet 4 inches beamm and 3 feet 6 inches
draught. Sheis of composite construction, with steel
frames and scantlings and mahogany skin. The mo-
tive power is furnished by a quadruple expansion en-
gine, with eylinders of 9, 13, 18 and 24 inches diameter
and 10 inches stroke. The mile course over which the
run was made was measured by the United States
Coast Survey.
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Sorrespondence.

PROBLEMS OF THE PYRAMIDS.
To the Editor of the SCIENTIFIC AMERICAN :
Fig. 1 represents the earth’s orbit, divided into
365244 day parts, having thesun in the center.
$65.294

Fig. 1.

The diameter of the orbit is 116:26 day parts and the
radius is 5813 day parts. A right section of a pyramid
is also shown whose height is the sun distance and
whose base is equal 91-31 day parts. This pyramid is
a type of the Great Pyramid of Egypt, whose height of
5,813 inches is evidently 100 inches to the day part. It
is a 7 pyramid, and therefore the base is 100 inches to
the day part, or 9,131 inches. It is stated by Pliny
that the height of the Great Pyramid was 500 Roman
feet. The Roman foot must have then been one-tenth
of the earth’s orbit in day parts, and called inches,
11-626 inches.

The base side length then was 785°4 of these feet and
the circumference 3,141:'6 of these feet.

The height of the pyramid was then intended to re-
present the sun distance ; and by a late estimation it is
one-billionth of that distanece, which would beequal to
500,000,000,000 Roman feet. And if so, the circumfer-
ence of the base would be one-billionth of the earth’s
orbit of 3,141,606,000,000 feet.

As to the coffer in the pyramid, according to the
measures of Professor Greaves, the outside dimensions
are equal to ten times the two foot cube, and the inside
dimensions, within the measures of Professor Smyth,
are equal to ten times the two foot sphere. Whether

1 7065
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Fig. 2.
this was intentional or not, the measures which we call
avoirdupois are derived from the one foot cube ; and
the troy and apothecaries’ weights and measures are
derived from the one foot sphere, the grain being 0-004
cubic inch of water, and 250 grains in the cubic inch
of water.

The one foot sphere is peculiar., It is 3:1416 feet in
circumference. It has a surface of 3°1416 sqnare feet.
It will contain the apothecaries’ pint of 288 cubic
inches 31°416 times.

It will contain 31'416 apothecaries’ pounds of water
or wine of 7,200 grains to the pound ; and 31'416 troy
pounds of wheat of 5,760 grains to the pound.

If thereare eight pints in a gallon, it is equal to 2304
cubic inches, which has been rounded off by legislation
to 231.

The two foot sphere will contain 31°416 of these gal-
lons and 314°16 pounds troy of water or wine.

This was probably the origin of the old wine barrel,
which is now set down at thirty-one and a half gallons.
Two of these barrels will make a hogshead of 62832
gallons, now rounded off to 63. Four of these barrels
will make a pipe or butt of 125664 gallons, rounded off
to 126. Eight of these barrels, or the four foot sphere,
will make a tun of wine of 251'328 cubic inches, now
rounded off to 252.

Ten of these barrels will make a chaldron. A tun of
wine will just balance a chaldron of wheat. The out-
side content of the coffer by measure of Prof. Greaves
will hold 6,000 pounds troy of 5,760 grains to pound ;
5,000 avoirdupois pounds of 6,912 grains to the pound ;
and 4,800 pounds apothecary of 7,200 grains to the
pound ; also 600 troy gallons and 500 avoirdupois gal-
lons of water. No measure but the one foot rule will
produce these results, and it is the radius of the two
foot sphere. W. F. QUINBY.

Wilmington, Del.

[Mr. Quinby’s interesting letter adds a few more to
the many striking coincidences, which have been
pointed out by various writers, between the dimen-
sions of the pyramids and the various measurements
of time and space. Perhaps the most celebrated writer
on this subject was Prof. Piazzi Smith, whose volumin-
ous work was largely devoted to proving a relation to
exist between the dimensions and order of the various
stones in the great gallery and the history of the
world. Although Prof. Smith, in common with many
others, allowed his zeal to carry hin beyond the
bounds of probability and pointed out so-called analo-

gies where only a prejudiced eye could see themn, there
are certain coincidences of the kind ingeniously worked
out by our correspondent which are widely recognized.
It is conceded, for instance, by many that the builders
of the Great Pyramid seem to have intended that its
height should bear to the perimeter of its base the
same ratio as the diameter bears to the circumference
of a cirele. If this is true, all that our correspondent
says about ‘‘day parts” would follow ; and the ques-
tion as to whether the Egyptians intended any refer-
ence to “day parts” becomes a matter of interesting
conjecture.

The height of the Great Pyramid is variously given,
the ditference between the determinations being seve-
ral feet. Our correspondent gives the height as 5,813
inches, or 484 feet. As the upper tiers of stones are
gone and the exact angle of the slope is not determina-
ble, the precise height of the pyramidis a matter of
conjecture, though the height given agrees approxi-
mately with the generally accepted height. Upon the
other point discussed in the note, viz., the relations of
the sphere, whose diameter is one foot, to our numerous
English measures of capacity and weight, his dedue-
tions are very curious. We have not verified them.

It cannot be implied in all or any of these compari-
sons that this was the manner in which our system of
weights and measures came into existence; for, as a mat-
ter of fact, most of the units have been changed in
value many times and have at the same time had dif-
ferent values among different nations. A perusal of
the article on weights and measures in the Encyclopedia
Britannica will convince one of this. The agreements
above, so far as they are exact, are to be classed as coin-
cidences, and where they fail in exactness is proof that
no agreement was intended historically. —ED.]

<O
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The Theories Upon Which the
Boat was Bullt.
To the Editor of the SCIENTIFIC AMERICAN :

I am not a scientific man, but even an unscientific
man of good ordinary intelligence can understand seci-
entific matters when clearly explained, and, being un-
trammeled by any preconceived ideas, may be even
better able to apprehend the principles of an entirely
novel design than one technically trained.

It was doubtless just this freedom frou the trammels
of technical training which made Ericsson actually
cross the Atlantic in a screw steam vessel while the sci-
entists were figuring out proofsthatit could not be done.

It is possible, then, that in spite of my frank confes-
sion, the following statements respecting Knapp’s roller
boat may be worthy of some attention, more especially
as I have had the advantage of a close intimacy with
the inventor, and frequent discussion with him during
practically the whole time he has been inventing it.

Your article is one of the very few which have gone
to the real point of the problem.. The speed of the
present type of vessel is limited by the amount of
power required to force the hull forward against the
resistance of the water, which in calm weather in-
creases as the cube of the velocity.

When the water is set in motion by the wind in a
contrary direction to the progress of the vessel, this re-
sistance is enormously increased, and has perforce to
be reduced by a corresponding reduction in the vessel's
speed. Thus the Campania, which in callm weather
can travel 560 miles in a day, is brought down to 180
miles in a strong head sea. Isay a head sea rather
than a head wind, because the weight of water meeting
the 33 feet of sulemerged hull is obviously so much
greater than the weight of wind meeting the upper
works that it must be regarded as the chief element in
the retardation of speed. It is, in fact, the only ele-
ment needing serious consideration, the water being
700 times heavier than an equal bulk of air. .

The effect of this resistance is, however, very differ-
ent as regards ordinary vessels and the roller boat.
The vessel of to-day is practically a water plow, fore-
ing its way through the water, which, as long as no
great speed is attempted, easily yields before it.

But as the speed of the boat increases, the resistance
also increases in a vastly greater ratio, and conse-
quently an enormous increase of horse power is neces.
sary to increase the speed. How great this increase is
is strikingly shown in a comparison of the Campania
and Turbinia. ’

The Campania, making from 20 to 21 knots an hour,
has 234 horse power for every ton of her displacement.
The Turbinia, making 32 knots, requires no less than
50 horse power perr ton displaced. Nothing could
more eloquently tell of the disproportion between the
increased rate of speed and the increased resistance of
the water.

The Bazin boat is but a modification of the plow
principle. Her rollers are plow-shaped, i. e., they are
disks, thin at the circuinference and thick at the center.
They do, indeed, roll, but they roll through and in the
water, not upon it; and, although the proportion sub-
merged is not so great as in an ordinary vessel, yet
theyare being forced through the water in the same
way. They do, it is true, decrease somewhat the skin
friction, and this, at low speeds, is a consideration.
But, when high speed is reached, although skin frie-

Knapp Roller
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tion exists and is increased by the speed, it is not the
main obstacle to progress, but the water resistance,
which cannot be overcome save by a greater increase
of engine power than his boat is capable of carrying.
And this is also true of all the roller boats planned or
tried during the last half century.

The Knapp roller boat, however, is not a plow. Al-
though a small portion of it is submerged, its mode of
progression is essentially that of a broad-tired wheel
rolling on the water. If it could rest on the water
without any displacement, it would be a wheel or eyl-
inder moving on a level surface. But, this being imn-
possible, its partial submersion produces the effect of a
wheel or c¢ylinder rolling up a hill. What will be the ef-
fect of water resistance on such a mode of progression ?

I think it must be admitted that, if the resistance
were nil, the progress would be nil also. The paddles
and skin of the boat would simply slip round and round,
‘without going forward. But the niore resistance can
be increased, the faster the boat will go forward. It
matters nothing how this resistance is gained, whether
by paddles or by increased speed (utilizing the skin
friction for all it is worth) or by the propulsion of the
water toward the boat by the wind. For example, a
cylinder or barrel will turn round and round in the
water; but, placed on a solid, resisting body, it not only
turns round, but moves forward. And the effect is
the same, whether the power is applied from out-
side, as by hand or foot rolling the barrel, or from
inside by gravitation, as by the squirrel revolving his
cage, or from inside by leverage applied to the axle,
as in the unicycle you described some months ago, or
in Mr. Knapp's design for his boat. For the method
of applying the power in the Toronto model is not his
idea, norhas he ever approved it.

The increase of resistance to the ordinary vessel may
be compared to a solidifying of the water in front of
her. It becomes, so to speak, harder and harder to
force the boat through, and at last a point is reached
where she is no longer able to carry engines sufficiently
powerful to overcome any more resistance. Of course
the water is not actually hardened. but the effect is
much as if it were ; for, water being incompressible, it is
also incapable of displacement at a high rate of speed.

With the Knapp boat, the more resistance is in-
creased by her speed, the more easy becomes her for-
ward movement, not through but on the water. In-
stead of reducing resistance by rsduction of speed, the
resistance will lift her out of her displacement, thus
reducing resistance without reducing speed, and if suf-
ficient speed can be obtained to increase resistance
until it equals the weight of the boat, she must roll on
the surface of the water without any displacement. At
this point far less power would be necessary to keep her
going than would be necessary previously to lift her
out of her displacement and roll her up the hill. The
real question to be solved, then, is : What power will
be needed to start her and acquire the necessary speed ?

Some idea as to this may be gained from the pre-
liminary trials. Her engineers say that only about
twelve horse power was developed at either attempt.
Some of this was lost by the unfortunate slipping of
the wheels on the track. Yet this small horse power
was sufficient not only to revolve her about six or seven
times in a minute, but also to send her forward at the
rate of four to five wiles per hour. This horse power
is only about one-ninth horse power per ton displaced.
It seems probable, therefore, that a comparatively
small power will give her considerable .speed, but this,
of course, has yet to be tested. The slipping of the
wheels, due to the moisture on the rails from the ex-
haust steam (a matter which the builders ought to
have foreseen), will be guarded against during the
winter, and next spring we may hope to see the real
trial of her speed capability.

To sum up. The ordinary vessel is built on the
finest possible lines to obtain the least point of re-
sistance. The Knapp boat is built to go broadside on,
to obtain the greatest possible contact with the water,
and, consequently, the greatest resistance, because the
resistance tends always to lift her out of her displace-
ment and decrease the power necessary to acquire speed.
This is the real point of the invention.

It is perhaps necessary to say that Mr. Knapp is not
responsible for anything in this article, save when his
own words are quoted. ROBERT W. RAYSON.

392 Alfred Street, Kingston, Ont.

[We publish the above letter as being, we believe,
the first statement of the theories upon which
the Knapp roller boat was built. We cannot agree
with the writer that, if the boat could be driven fast
enough to roll herself onto the surface of the water, the
power necessary to propel her would be less than in a
vessel of the normal type and the same displacement.
If the normal draught of the Knapp boat is say 2 feet
and her weight 200 tons, a certain proportion of the
horse power of the boat must be expended in raising
200 tons 2 feet and maintaining it at that level. In the
ordinary boat the weight is carried by the water, and
the whole effort of the engines can be devoted to
propulsion ; but in the Knapp boat, as explained by
our correspondent, the engines have not only to propel
the boat but carry a part of its weight as well. —ED.]
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THE STEEL PIPE AND TUBE INDUSTRY.
IIL.—THE PIPE MILLS.

In our previous articles on the steel pipe and tube in-
dustry we have traced the manufacture of steel tubing
through the blast furnace plant, where the iron ore is
smelted and cast in the shape of pig iron, and through
the steel plant, where the iron is converted into steel

been raised to a red heat, it is placed sidewise in the
bending rolls. These consist of two lower rolls and a
third vertically adjustable roll placed above and be-
tween them. The plate is rolled back and forth be-
tween the upper and lower rolls, the upper roll being
gradually depressed until the plate is ecurved to shape
with the scarfed edges overlapping. This method of

3.—LAP-WELDING
by decarburization with the air blast and rolled into
long strips of various widths and thicknesses which are
technically known as skelp. The third and final stage
of manufacture occurs in the pipe departinent, where
the skelp is rolled or drawn up into shape and welded
into tubing.

Perhaps the best idea of the scope and detail of this
department is gained from the fact that from the di-
minutive 14 inch gas pipe up to the 24 and 36-inch
water, oil or gas main there are more than 1,000 dif-
ferent sizes of tubing turned out of the pipe mills and
listed on the books of the National Tube Works Com-
pany as carried regularly in stock. Broadly speaking,
however, all the tubing may be divided into two classes
—butt-welded and lap-welded—the former including all
tubing from 1z-inch up to 134-inch and the latter all
sizes of pipe from 1!4-inch up to 36-inch. The pipe mills
in which, the small gas and water pipe is made contain
seven welding gas furnaces, together with the necessary
cutting and threading machines and testing apparatus
and a large stock house for the finished pipe, the whole
beiug under one roof. The lap-weld mills, in which the
larger sizes are made, contain ten double bending fur-
naces and twelve welding gas furnaces of the Siemens
regenerative type. The pipe mill department also in-
cludes two large machine shops, a pipe coupling forge,
a flange welding shop, a foundry and many depart-
ments of lesser importance. All of the furnaces are
fired with an artificial gas known as ‘‘ producer gas,”
which is manufactured on the premises by seventy-five
producers.

The previous article closed at a point where the steel
had been rolled into long strips of the required size.
I'hose intended for the larger sizes of pipe are fastened
upoun a traveling table where the edges are ‘‘scarfed”
or beveled by the plate being drawn past a set of cut-
ters. They are then pushed into a gas-fired *‘ bending
furnace,” whiel), like all of the furnaces in this mill, is
double ended, the material being introduced at one end
and withdrawn at the other. As soon as the plate has

5.—FORMING UP

A 16-INCH PIPE.

forming up the pipe is adopted only for sizes from 8§
inches up ; the skelp for smaller sizes is formed by being
drawn through a die, as shown in Fig. 5. The die is
carried on a table at the level and just in front of the
mouth of the furnace. It may be deseribed as a stout
iron tube, the front half of which, next the furnace, is
split open and flattened out. Inside the die is a man-
drel of the shape shown in the small sketeh, Fig. 5,
whose rear portion, lying within the closed end of the
die, is of the size of the finished pipe. As the plate is
pushed out of the furnace it is seized by a pair of heavy
tongs and drawn through the die, the flaring sides of
which gradually
curve t h e plate
until its edges
meet and lap as
it passes through
the tubular end
of the die.

The plates,
scarfed and rolled
or drawn up to
shape, with their
edges lapping, are
now pushed into
a gas-fired weld-
ing furnace, Fig.
1, by means of a
steam ‘ pusher.” The pusher is controlled by the man
who is shown seated between a pair of hand wheels, and
the lengths of skelp are brought sucecessively in front
of the furnace by the workmen, and rolled into posi-
tion from the table onto which it is delivered from the
bending rolls. As soon as the skelp has been raised
to a welding heat, a door at the back of the furnace is
opened and it is pushed into the welding rolls, Figs. 3
and 4, which are located just outside the rear door of
the furnace. The rolls are concave and are curved to
the outside radius of the finished pipe, and between
them, held in position by a long and stout bar, is a

=

A 5-INCH PIPE.
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‘ball” or mandrel of the same diameter as the inside
of the pipe. As the skelp enters the rolls its lapping
edges are squeezed together between the rolls and the
mandrel and a perfect weld is made. The rolls are
perforated with a number of countersunk holes to
enable them to bite the skelp and insure its being
driven forward over the mandrel. This produces the
rivetlike projections which appear on welded pipe in
the larger sizes. The reliable character of the welding
is due to the perfect homogeneity of the steel {a result,
as we have explained in the previous article, of excep-
tional care in the iron and steel process), together with
the perfectly even welding heat which is secured in the
gas furnace and the absence of the dirt and cinders
which are unavoidable in welding furnaces heated by
solid fuel. Moreover, as soon as it has passed through
the welding rolls each piece is carefully examined, and
all doubtful welds are rejected. The rough pipe is next
passed through sizing rolls,in which it is brought to
exact gage, and then through cross-straightening
rolls, in which the axes of the two rolls are inclined at
a considerable angle. It is then cooled on a movable
table, where it is subjected to a cold blast of air and
kept rolling to and fro. This prevents it from warping
badly, as it would be apt to do if left to cool in one
position, and relieves it of the strains which would be
set up by uneven cooling. It is finally straightened in
dies controlled by hydraulic pressure.

The pipe is then placed in a lathe where the rough
ends are cut off. These ends are taken to the testing
department, where they are put through various
flanging, crushing and bending tests, as will be ex-
plained later in the present article. The pipe is now
placed in the hydraulic testing machine, Fig. 8. This
consists of a fixed and a movable head, the latter being
shifted on the bed plate and keyed in a position corre-
sponding approximately to the length of the pipe to
be tested. The latter is supported between two face
plates, in which are recessed a number of concentric
annular grooves, corresponding to the various sizes of
pipe. The grooves are filled with rope packing, and
after it has been lifted into place the face plates are
pressed firmly against the ends of the pipe by means

4—LAP-WELDING ROLLS AND MANDREL.

of a hydraulic ram at one end of the machine (see Fig.
8). At the center of one face plate a nozzle leads from
the hydraulic pump into the interior of the pipe. The
smaller sizes are tested at 500 pounds to the square
inch and the larger sizes at 1,000 pounds. Two inch
line pipe is subjected to 1,500 pounds, and for oil well
tubing the test runs as high as 2,500 pounds.

Among the many branches into which the pipe mill
department is subdivided, there is none that reflects
greater credit than that in which the work of welding
on the flanges is carried on. The interior of this shop
is shown in the large front page engraving, where one
end and the flange of a 22-inch pipe are shown being
raised to a welding heat in a gas furnace. We have
spoken of the secrewed flanges which are fitted to the
smaller sizes of pipe. Formerly this method and rivet-
ing were used for all sizes, and while the high quality
of the steel enabled an excellent job to be done, the ex-
pansion and contraction of the screwed flanges, es-
pecially in the larger pipes, was apt to produce leaky
joints in the course of time. The company, at the
urgent request of one of their patrons, and after
lengthy experiments, have succeeded in welding on
the flanges and making the job as perfect as the lap
weld in the pipe itself. The results in the medium
sizes were so successful that the experiment was tried
on pipes up to 30 inches in diameter, and with invaria-
bly excellent results. The flange is formed up out of a
bar of steel. This is placed in a lathe, bored out and
then faced on the mmner face, care being taken to leave
a 14-inch fillet on the inner edge. The end of the pipe
is then swaged down slightly, say about !4 inch, and
the flange is pushed on over it, the edge of the pipe
being beaded over with a few taps of the sledge ham-
mer to keep the flange from coming off in the furnace.
The latter, which is gas fired, is built in two semicir-
cular halves, the upper of which is removable. It is
built to the size of the pipe that is to be handled and
is deep enough to permwit a good body of flame to play
around the flange and end of pipe. When the work
has been raised to a welding heat, the pipe is swung
round onto a concave anvil, which is stepped to receive
both the pipe and the flange. The hammer is made L
shaped, so that the horizontally projecting portion
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may enter and strike the
interior surface of the pipe,
and as the latter, with its
flange, is turned round on
the anvil the welding up is
quickly completed. The
operation is very speedy
and the result thoroughly
reliable and of course great-
ly superior to a screwed
connection. Flanges have
been welded on pipes up to
30 inches in diameter, and
preparations are being
mace for flanging 36 inch
pipes by the same method.

The manufacture of pipe
couplings is shown in Figs.
6 and 7. They are made
from bars of steel of the
thickness and width of the
coupling. Thesmallersizes
are made in a special ma-
chine (Fig. 6), which cuts
off the desired length and
forms it up on a mandrel
with surprising rapidity.
The pieces are then heated
in a welding furnace and
welded under the quick-
acting steam haminer,
shown in Fig. 7. The ends
are then swaged down, the thread is tapped, and they
are then ready to go on the pipes. As many as 40,000
couplings can be turned out in twenty-four hours.

One corner of this huge department, which, by the
way, employs 3,400 hands, is devoted to making bends.
The pipe is first filled with sand to prevent its distor-
tion, and it is then heated and forced by hydraulic
pressure into a die of the desired radius. Theresult is
so smooth and regular that these steel bends
might easily be mistaken for cast iron pipe.

In addition to the standard pipe work, this
department turns out a bewildering variety of
special work, the mere enumeration of which
would exceed the limits of this article. Among
other special work we noticed working barrels
for oil well pumps ; steel trolley poles in which
each length is swaged down and shrunk on
over the end of the next smaller section; hy-
draulic pipe intended for a pressure of from
2,500 to 5,000 pounds to the square inch ;
Pintsch gas eylinders, made to stand a test of
600 pounds to the square inch ; ammonia eylin-
ders ; compressed air hoists, and a lot of 16 inch
pump columns for the great shaft, 4,000 feet
deep, at the Homestake Mine. During our
visit, the mills were employed on an order for
10,000 cylinders for the Liquid Carbonic Acid
Gas Company, Chicago. The cylinders made
for this company are numbered consecutively,
the last of the present order being numbered
70,768. They are tested to 3,700 pounds to the
square inch. The shells are 5 inches in diame-
ter and have a concave flanged bottom welded
in. The neck is swaged down and a solid steel plug is
then welded into it, bored out and threaded.

We present illustrations of some typical tests that
are daily being carried out at the works; for, in
addition to the hydraulic tests already referred to, the
tubing is continually being subjected to a variety of
tests to determine the quality of the welds, ete. In
cutting tubes to length, the rough ends are subjected
to a longitudinal crushing
load. If any tube fails at
the weld, it is sent back to
be rewelded. Other tubes
are rolled with a Dudgeon
expander and the ends
beaded over, just as they
would be if set in a boiler.
Others again are subject-
ed to side pressure, and in
a comparative test of iron
and steel tubes (Fig. 10)
the former invariably
cracked, while the steel

- showed no sign of frae-
ture, even when the speci-
mens were completely flat-
tencd out. The cold flang-
ing test (Fig. 10) speaks for
itself, the toughness of the
steel showing up in marked
contrast to the fibrous
fracture of the wrought
iron.

We have before us a re-
port by Prof. Henry M.
Howe, of Columbia Col-
lege, of a series of tests
undertaken this year to de-
termine the relative merits

6.—FORMING COUPLINGS.
of wrought iron and steel tubing. They were mnade on
three classes of wrought iron and steel pipes: 2-inch
line piping, 2-inch tubing, and 5%-inch casing. The
iron pipes were obtained from three makers of good
standing and the steel pipes from the National Tube
Works.

1. Bursting Tests.—Hydraulic bursting tests were ap-
plied to fifty-one wrought iron pipes and thirty-six

7.—WELDING COUPLINGS.

steel pipes, with the result that the steel pipes exceeded

of the metal across the
grain, and that, while
wrought iron is weak
across the grain, steel is
nearly as strong across as
along the grain. Of the
twenty-three steel pipes
that burst at all, 174 per
cent burst elsewhere than
at the weld.

2. Tensile Tests. — In
these eleven wrought iron
and eleven steel pipes were
tested, with the result that
the steel exceeded the
wrought iron on an aver-
age by 32 per cent, 22 per
.cent, and 52 per cent in the
2-inch line pipe, the 2-inch
tubing, and the 5%-inch
casing respectively.

3. Friction Tests.—The
hydraulic test was applied
to 104 feet of 2-inch
wrought iron pipe and a
similar length of 2-inch
steel pipe. Water was run
through at hydrant pres-
sure and the loss of pres-
sure noted. The steel
showed a small but con-
stant superiority to
wrought iron, the pressure being about one-tenth
pound per square inch greater at the discharge.

The conclusion of the third article closes our deserip-
tion of the steel tube industry as carried out in the
establishment of the National Tube Works Company.
In the vast scale on which the works are laid out, in
the endless variety of labor-saving machinery employ-
ed, in the military precision with which the veritable
army of employesis controlled, and in the exact
scientific methods which govern every detail of
the various processes, the reader has been in-
troduced to an excellent example of that sys-
tem of industrial economy which has won for
us such a commanding position in the iron and
steel industries of the world.

_ et tr———————————
‘To Produce Photographs on Watch Cases.

A subscriber of the Keystone asks that jour-
nal for information as to the method of repro-
ducing photographs on wateh cases. The editor
replies as follows :

There are several processes by which such
transfers can be made, but there is really only
one proper method for doing such work, and
this is performed by a species of enameling,
the details for the process of which, we think,
have never been given in full. The following
can be taken as the outlines of the process,
and any workman accustomed to enameling
can readily perfect the details. The cap is first
prepared by giving it a coating of transparent
frit, which gives the appearance of the cap be-
ing coated with transparent lacquer, and it i-

L

T

on this glassy coating that the picture is produced by
what is known among photographers as the ‘ dust-
ing in” or ‘‘powder” process. In carrying out the
details, proceed as follows: Take a good negative of
the actual size of picture required. Next provide a
was stronger than the strongest wrought iron pipe of | piece of plate glass of suitable size, and after careful
that class.” This is explained by the fact that the  cleaning rub the surface with powdered tale, but leav-
bursting strength of a pipe is limited by the strength'ing none of the dust on the plate. Now prepare a so-
lution composed as fol-
lows: Select pure, clean
bits of gum arabic to
weigh sixty grains; glu-
cose, forty-five grains; gly-
cerine, ten 1inims; bi-
chromate of potash, thirty
grains; distilled water, two
ounces. Mix, warm and
filter through muslin. The
plate glass has a filin of
this mixture flowed evenly
upon it and dried in the
dark. This surface is ex-
posed under the negative
above alluded to, for the
proper length of time (to
be ascertained by experi-
ment); after which the
coated glass (carefully pre-
served from the action of
light) is taken into a cellar
or some other place where
the air is moist, under
which conditions it absorb-
moisture proportionate to
the action of the light. The
portions screened from the
light receive the most
moisture, and consequent-

the bursting strength of the iron pipes on an average
by 62 per cent, 41 per cent and 119 per cent, in the
respective classes, and except in the case of three 2
inch line pipes, ‘‘the weakest steel pipe of each class

8.—HYDRAULIC PIPE TESTING MACHINE.
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ly are the best fitted to take and hold any dry
powder brushed over the surface. The parts of the
surface where the light has had full force do not
hold any dust. The dust for the purpose under con-
sideration is dial painter’s black, a species of in-
tensely black glass ground to an impalpable powder
and now used dry. This powder is brushed over the
face of the print with a soft camel’s hair brush, and all
particles, except such as are held by the tacky surface,
carefully removed. The positive pictures by this pro-
cess are very beautiful and perfect. To transfer to the
watch cap, the picture on the glass has now a coating
of tough collodion flowed over it and allowed to dry,
after which the collodion film is separated from the
glass and the coat of gum and dextrine washed away.

The positive picture is now placed on the watch cap
(which was previously coated with transparent enaiel)
with the collodion side out. On heating the capin a
muffle, the collodion burns away and the black enamel
pigment fuses and incorporates itself with the trans-
parent glaze on the watch cap.

_— et r—
The St. Lawrence River Canal at Massena, N. Y,

Massena is situated in St. Lawrence County, New
York State, on the Grasse River, which, nine 1iles
below the village, empties into the St. Lawrence. The
St. Lawrence River Caunal will extend from a point on
the St. Lawrence three wiles northerly from Massena,
having its intake just above the Long Sault Rapids,
which have a fall of a little over fifty feet from the
point of intake to the mouth of the Grasse River.

The canal, three miles in length, will be 225 feet wide
and have an average depth of 25 feet, although in
places cuts will reach 90 feet in depth. The canal will
thus receive an almost level course, falling but 4 feet
to the mile. At the mouth, where the water empties
into the Grasse River, there is a fall of 47 feet. The
volume of water will be mnuch greater than is used at
the Niagara power plant. The fall, however, is much
less ; therefore the turbines and generators will be
differently arranged. A vertical shaft 140 feet in depth
is used at Niagara; at Massena the turbines will be
placed upon an inclined shaft. A ring of steel encircles
each dynamo, the central revolving portion being the
tield magnets and not the armature, as in most other
dynamos. The extreme diameter of the ring is 15 feet
and the width 3 feet. This flywheel-like ring revolves
withinastationary cvlinder upon a surface made of thin
soft steel set edgewise, which contains slots filled with
copper bars parallel to the shaft, these bars being
insulated with mica. The current will be delivered at
2,000 volts to the purchaser, and for long distance
transmission it will be raised to 20,000 volts. The
power house, the largest in the world, will be built
upon a solid rcek foundation. It will be about 600 feet
long and 130 feet wide and 60 feet high; and will be
provided with an electric traveling crane
capable of lifting 85 tons. The generators,
of which there will be 15, will weigh 350,000
pounds each and will make 180 revolutions
per minute. They will be capable of devel-
oping 5,000 horse power each, or a total of
75,000 horse power. The total capacity of
the canal is 150,000 horse power.

From the power house the circuits will ex-
tend to the factories to be constructed near

duced. They will excavate to within five feet of the
water’s level, and six, and later fifteen, big steam shov-
els then finish the work. These powerful machines,
built much upon the plan of a harbor dredge, scoop
the dirt out by means of cantilever cranes, carry it
over the banks or upon dump cars, forr a temporary
railroad is being constructed the entire length of the
canal. The ‘soil!is soft and sandy, with the exception
of some very fine clay strata, and no serious engineer-
ing problems are encountered in the process of excava-
tion. Occasionally a streak of quicksand is found,
which causes temporary embarrassment, but otherwise
the work is accomplished with very few difficulties.
The number of steam shovels, graders, and the force of
men, now numbering six hundred, will be increased as
the work progresses, it being calculated that three

9.—DETAILS HYDRAULIC TESTING MACHINE.

years will be required to comp.ete the canal.
roll at present exceeds $15,000 per month.
The railroad facilities at Massena are favorable. The
New York Central, by the R., W. & O. branch, and the
Grand Trunk meet here. The navigation companies
on the St. Lawrence are numerous, and this waterway

The pay

will undoubtedly receive the greatest share of patron- |

age when the works are finished. It is estimated that

the volume of water emptied into the Grasse from the
canal will raise that river by ten feet, thus making it a
most favorable outlet for the products to be manufae-
tured.

There is heard much talk that the projectors of the
St. Lawrence Canal contemplate opening it for naviga-

. for each boat was $250,000.

THIRTY KNOT TORPEDO BOAT CATCHER “BAILEY.”
BY LIEUT. G. L. CARDEN.

The accompanying engravings represent the new
torpedo boat catcher Bailey, so named by order of the
navy department after the distinguished naval officer
Theodoric Bailey, who was second in command to Far-
ragut in the action of passing Forts Philip and Jack-
son on the Mississippi. The Bailey is one of three tor-
pedo boat catchers for which provision was made at
the last session of Congress. The sum appropriated
In advertising for bids the
navy department stipulated that a speed of 30 knots per
hour would be exacted on the official course. The
details of the design were left to the discretion of the
builders.

The contract for the Bailey was awarded to Charles
L. Seabury & Company and the Gas Engine and
Power Company, of Morris Heights, New York. The
work was obtained by this establishment at its bid of
$210,000. The time in which the boat is to be finished
is stated at eighteen months. A peculiar feature in
connection with the contract is the fact, as stated above,
that all designing work is left entirely to the builders.
If the boat fails to do what is asked of her, the fault
will be that of the contractors, and not of the navy de-
partment. In callingfor bids, berthing space for forty
officers and men and abilily to carry the armament in-
dicated, besides the 30 knots speed, were made condi-
tions. Attention was called to the fact that all ma-
terial used in hull and engines must conform to the
navy department standards.

The Bailey is the first torpedo boat catcher ever built
in the port of New York. The yards of the contractors
are located on the Harlem River. When completed, as
she will probably be, before the close of 1898, the
Bailey will stand for the fastest eraft possessed by the
United States government. This statement is madeon
the expectation of the builders to attain a speed with
the new boat of 33 knots per hour. Just what may be
expected of the two sisters of the Bailey cannot at
this time be conjectured. They have yet to be heard
from. In making the great speed demanded of the
new torpedo boat catchers there will be no opportunity
for jockeying work. Specified weights must be car-
ried, and on the oceasion of the official trial run the
boat must be in service triin. The designs which
have been submitted to the navy department; by the
contractors, and approved, embrace the following
principal features: Length, 205 feet ; beam, 19 feet;
depth of hold, 13 feet 5 inches ; displacement on trial,
235 tons; and displacement when in commission, 205
tons. The trial weights must not be under the follow-
ing figures : Hull, 67°5 tons ; machinery, 115 tons ; water,
10 tons ; ordnance, 126 tons ; coal, 20 tons; and equip-
ments, 9 tons.

The armament will be a powerful one for a boat of
this size. It will embrace four 6-pounder
rapid-fire guns and three 18-inch torpedo
discharge tubes. The latter are for White-
head torpedoes.

The 6-pounder guns will be mounted two
on the main deck, one on each side awmid-
ships, and two on platforms supported by
the conning towers. The deck guns will
have an arc of fire from sharp on the bow to
right astern. The guns on top of the con-

by, one syndiecate already having contracted
for 35,000 horse power, for the purpose

ning towers will have an almost all-around

of manufacturing acetylene, this be-
ing made possible because of the lime-
stone formation that underlies the
whole section about Massena. Elec-
tricity converts this rock into calcium
carbide, the basis of acetylene gas.
Numerous other chemical composi-
tious essential to the manufacture of
gunpowder will be produced. Salt-

fire. The province of the torpedo boat
catchers, or, as the British term them,
‘“ destroyers,” is literally to destroy or
capture torpedo boats proper. The
average torpedo boat does not possess
a speed much exceeding 22 to 23 knots.
A torpedo boat like the Ariete of the
Spanish navy, which is credited with a
26 knot showing on the measured mile,
is an exceptionally high-powered craft.

peter will be refined and manufac-
tured as in France and Germany.
Other enterprises ate  contemplated,
principally those which have in view
the manufacture of certain chemicals
which are now imported. The company already assert
that they have contracted for all the power they can
supply for some years to come.

The large operations upon the work of excavating
the canal and the building of the power house attract
hundreds of visitors to Massena almost daily, and that
quiet little town, formerly in obscurity, except for its
curative sulphur springs, has become in one brief
month a thriving, bustling community. Midway along
the canal, and at the point on the survey, has grown up
what has been christened the ‘‘ White City,” the dis-
tributing point of the construction company. Here it
will, for some distance, be necessary to excavate be-
tween G0 and 90 feet of earth. Over one hundred two-
horse scrapers are at work. Two large graders, with
eight mules in front and four behind, remove the sur-
face dirt to a depth of fifteen inches, and roll it up
from a plow-shaped blacde into an endless belt, finally
dumping it into wagons, a dozen or more being required
to carry away the dirt from each grader. The graders
are the most efficient excavating machines yet pro-

10.-COMPARATIVE TESTS OF IRON AND STEEL TUBING.

THE STEEL PIPE AND TUBE INDUSTRY.

tion purposes, thus making a water route on the
American side that will compete with the Long Sault
Canal, about nineteen miles long, which brings vessels
below the Long Sault rapids. If this were done, it
would shorten the canal route by nine miles and give
vessels but three miles of canal to traverse under slow
speed. Although this is a feasible enterprise, it is yet
only a future possibility. Locks, which would be neces-
sary under those circumstances, are not being con-
structed or provided for, and the navigation feature of
the canal could only be realized after our government
had dredged the Grasse River and opened it to naviga-
tion. It would undoubtedly be of great assistance to
St. Lawrence River navigation, as well as a source of
revenue to the owners of the canal ; but whether it is
thoroughly feasible to combine the two enterprises is
problematical. The water for the Mass2na Canal comes
entirely from the American side of the river and from
this side of the Long Sault Island, therefore no inter-
national questions or complications can arise.
EDpWIN WILDMAN.

© 1897 SCIENTIFIC AMERICAN, INC.

Even the Ariete could be easily over-
hauled by such a craft as the Bailey.
Having run the little torpedo boat
down, the catcher annihilates her with
a heavy fire from her 6-pounder guns.
The 6-pounder is a heavier piece than is given to tor-
pedo boats. In consequence, the light 1-pounders
which the latter usually carry are no match for the
heavy guns of the pursuer. In the case of the Bailey
this government has for the first time placed 6-pounder
guns on its torpedo boat catchers. The Dupont and
Porter, both torpedo boat catchers now in service, are
armed each with four 1-pounder guns. The British
practice is to equip their destroyers with one-12-pound-
er rapid-fire gun and three 6-pounders.

As in the case of all high speed vessels, there is no
feature more interesting than the motive power. The
Bailey will be supplied with engines capable of
developing 5,600 horse power. This power is more
than one-half the power employed on the Cunard
steamer Umbria. The latter is a vessel of some 8,000
tons displacement, while the Bailey on trial will dis-
place but 235 tons. The Bailey’s enzines are of the
four eylinder triple-expansion type. The diameters in
inches for the high, intermediate and low pressure
cylinders respectively are 20, 30%5 and 82. The com-

-
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mon stroke is 18 inches. The development of 5,600
horse power is expected when the engines are making
about 400 revolutions per minute.

Steam will be furnished by four Seabury water tube
boilers. Each boiler will be equipped with two fur-
naces. The working pressure will be 250 pounds to
the square inch. As arranged, there will be two fire-
rooms. Each boiler will have its own funnel, making
four in all.

All steam pipes are to be constructed of steel, and all
pipes leading into the bilge must be constructed of
copper. The hull plates, frames and angle irons be-
low the water line will be galvanized. The metal used
in the construction of the ‘‘ Bailey " will be so thin and
light that no portion of it can be afforded to be wasted

stood to weaken metal, it is deemed safer to accept this
initial reduction in strength than to trust to the un-
certainties of water action and untreated plates.

In the crew space forward there will be folding
berths for thirty-three men. Of this number, eight
will be for the machinists. The officers’ bunks will be
Pullman car berths, fitted into the sides of the boat,
aft in the wardroom.

The Bailey, like the Dupont and Porter, will be able
to do battle with battleships after the fashion of tor-
pedo boats. When thus engaged she will have recourse
to her torpedo tubes. But, as above shown, the prin-
cipal duty of the new craft will be to drive off and
annihilate with gun fire the torpedo boat torments of
the battleships and ecruisers. Speed alone will enable

pected, by reason of her size, to maintain in a high
sea.

The Bailey is essentially a seagoing vessel. Her
bunker capacity is deemed sufficient to enable her to
steam three thousand knotsat economical speed. In
time of war she may be expected to accompany the
battleship fleet, and to serve both as a scout and de-
fense for the heavier vessels.

From the price to be paid for the Bailey, it will
be seen that a torpedo boat catcher is an expensive
craft. A torpedo boat possessing a speed of twenty-
three knots per hour can, nowadays, be turned out for
about $75,000.

The inspection work on the Bailey for the navy de-
partment is in the hands of Passed Assistant Engineer

in rust. Although galvanizing is comunonly under- the Bailey to do this, and this sneed the catcher is ex- Carr, United States navy.
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RECENTLY PATENTED INVENTIONS.
Engineering.

RoTARY ENGINE.— Ward B. Story,
Freehold, N. Y. Two patents have been granted this
inventor for an engine in which abutments are mounted
to swing on a cylinder, folding into recesses in the cylin-
der wall, and resting with their free ends against should-
ers on the cylinder heads, a piston revolving in the cylin-
der having a fixed head extending in its working cham-
ber, and the hub of the cylinder having inlet and exhaust
ports. The arrangement is such that the steam is cut off
during apart of thzrevolution to allow it to act expansively
in the cylinder on the piston head, to which two impulses
are given during every revolution of the main shaft. The
piston may algo have a plurality of piston heads, in con-
nection with a series of movable abutments in the cylin-
der, arotary valve connected with the supply and with
an exhaust being adapted to connect with a series of
ports leading into the cylinder, each port forming alter-
nately an inlet and an exhaust port.

Railway Appliances.

RAILWAY SiGNAL.—John D. Taylor,
Chillicothe, O. This invention relates to highway cross:
ing signals provided with an electric bell which is auto-
matically tbrown 1nto circuit by an approaching train
and cut out of circuit by the train when it passes the
crossing, the invention being designed to simplify such
apparatus and reduce to a minimum the cost of con-
struction and maintenance, while also lessening the
liability to derangement.

Bicycles, Etc.

SADDLE. — David Basch, New York
City. This saddle is made with a removable and inter-
changeable cushion at each side of its center, the
cushions being held firmly in connection with the body
of the saddle by a tie plate secured to the saddle body.
The cushions are also provided with removable covers,
held on by means of the tie plate, the cushions being
light, durable and elastic, and resuming their original
shape the moment they are relieved from pressure. All
the parts of the saddle are readily and quickly disman
tled and as readily assembled.

BicycLE AIr Pump.—Albert 8. Noo-
nan, Rome, N.Y. An air pump which may be con-

veniently operated by one hand is provided by this in-
vention, the pump having the usual cylinder and piston,
mounted on an outwardly extending stem to which is
attached a handle, and the cylinder having a reduced
outlet with which is connected a flexible tube, the other
end of the tube being provided with a holder for attach-
ment to the valve leading through the rim into the tire.
The flexible tube allows the pump to be engaged with
the valve nipple while the body portion of the pump is
at a slight incline relatively to the wbeel, the pump being
held rigidly in place by the adjustable holder.

DEVICE FOR LOCKING BICYCLES. —
Emil Buebel, of Altoona, and Jack Hall, of Juniata
Kipple, Pa. This is a device for application to the front
fork to prevent the wheel from being turned to the right
or left, thereby preventing the unauthorized use of the
machine. The lock is applied to the lower head tube
fitting, adjacent to the crown of the forks, and the lock-
ing device proper and adjuncts are inclosed in a thin
metal casing detachably secured to the fitting, the locking
bolt sliding vertically, and 1ts lower end when depressed
entering a socket in the cone or fork crown bearing. thus
locking the fork so that the front wheel cannot be turned
to the right or left.

Mining, Etec.

PORTABLE GoLD WASHER. — Felix
Kahn, Laredo, Texas. According to thisimprovement,
two rotatable basins are mounted one above the other on
a spindle or shaft held in suitable bearings in a small
tank, means being provided for breaking up clods and
stirring the pulverized ore as the basins rotate and also
for discharging the liquid contents of the tank as re-
quired. The bagin, spindle and connected parts ure
adapted to be eagily removed from the water tank, and
mercury may be placed in the basins to amalgamate the
free gold. The device is particularly adapted for use by
prospectors and in laboratory work.

AutoMaTIC DUuMPING CAGE. —William
K. Gordon,” Thurber, T'exas. For use in the shafts of
coal mines, etc., this inventor has devised a platform so
made and hung as to avoid pounding and racking of the
guides and tower building, the platform turning on a
true circle. eans are provided for automatically restor-
ing the platform to a horizontal or carrying position
after it has been dumped, locking the platform, and

automatically unlocking it for dumping. The platform
may be made to dump at either end, and provision is
made to prevent the spilling of coal from the car into the
ghaft.

Mechanical.

RouxDp BAR RoLLiNg MILL.—Paul J.
Delay, Boucan, France. For making straight shafts
or axles, and shafte of varying diameter, this mill is
made with a series of rollers surrounding a central space
adapted to receive the blank, slides carrying the rollers
and being arranged to move radially in the frame of the
machine, the rollers being carried bodily by the slides
80 that during the movement of the slides the axes of the
rollers remain parallel to their original positions. Means
are provided for moving the shdes radially with the roll-
ers, and for rotating the rollers while they are being
moved inward against the blank. A hollow blank may be
worked by ingerting in it a mandrel, and blanks of orig-
inal polygonal cross section may be worked in the
mill.

SHAFTING COLLAR. — Heinrich Melt-
zer, Ratibor, Germany. An abutment ring or collar for
shafting, to diminish the friction between bearings or
loose pulleys, is provided by this invention, the collar
having an exterior groove at one end forming a neck in
which is a channel ring in which are located anti-friction
balls. The channel ring bearing against a loose pulley
permits the latter to turn independently of the shaft and
at the same time holds the pulley from sliding on the
shaft.

PATCHING SAWS.—Michael D. Ahearn,
Green Bay, Wis. For cutting or grinding a concave
recess in the side of a metal plate for the purpose
of patching fractures in saws by brazing across such
places cross sections, this inventor has devised a machine
compriging horizontal guide rods on which slides a non-
rotary frame, an oscillating frame being arranged within
the non-rotary frame and carrying -a horizontal shaft
with drive pulley and cutting wheel, there being mecans
for vertically adjusting this shaft and wheel.

SANDPAPERING MACHINE.—George C.
Bonniwell, Hickory, N. C. A machine more especially
designed for sandpapering the edges of door panels,
etc., is provided by this invention, the machine having
abrading disks with oppositely arranged abrading faces,
and permitting of readily fastening the paper to the

© 1897 SCIENTIFIC AMERICAN, INC.

disks. Theinvention provides for a digk with inner dind
outer beveled edges, and clamping devices for holding a
sheet of sandpaper on the edges, the digks being free to
yield according to any unevenness in the work, to in-
sure a proper andsmooth sandpapering of opporite faces.

MECHANICAL MOVEMENT. — Sumpter
L. Harwood, Uniontown, Ala. To transform reciprocat-
ing into rotary movement, and vice versa, this invention
provides a shalt divided into two sections, each section
being spirally grooved, but in opposite directions, a col-
lar engaging each of the sections, and means being pro-
vided for moving one relatively to the other, and at the
same time preventing the rotation of the collars except
in one direction. The device possesses the advantage of
having no dead center, and the stroke of the reciprocat-
ing member may be varied without affecting the rotation
of the shaft.

NuT LockK. — Townson Hand, North
Vernon, Ind. According to this invention, any attempt
to unscrew a nut on which this lock is employed will
cauge a cam member of the lock to rotate and bind firmly
against the nut. The device comprises a fixed member
having an inclined surface concentric with the bolt open-
ing, and upon which rests the inclined inner surface of
an annular locking cam, adapted to rotate and ride up the
incline on the fixed member, and wedge firmly against
the inner face of the nut, whenever the nut is turned in a
direction to unscrew it.

PArPER WINDING MACHINE.—William
H. Decker, Rumford Falls, Me. A machine more espe-
cially designed for use with machines for making wide
paper has been designed by this inventor, the machine
being arranged to relieve the winding shaft of its load,
to prevent the shaft from springing, and, consequently,
prevent irregular winding. Sliding bearings are p1o-
vided for the shaft on whichthe paper is wound, and a
supporting drum adapted to support the paper on the
shaft 18 journaled in bearings fitted to slide at an angle to
the line of movement of the shaft. The device is sim-
ple and durable and entirely antomatic in its operation.

EDGE SETTING MACHINE.--Adam H.
Prenzel, Reading, Pa. For setting and polishing the
edges of the soles of boots and shoes, this improved
machine affords a novel construction, arrangement
and adjustment of the reversible head carrying the
setting and polishing tools. The arrangement is such
that two tools may be alternately brought into use or
thrown out in a very convenijent and practical manner ;
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and, if desired, a hand rest may be employed below the
shoe to hold it steady in turning the tool, a lamp or gas
flame being placed adjacent to the tool not in use for
alternately heating the tools.

Agricultural,

ANIMAL CLEANING DEVICE. — Orson
1’. Fretwell, Cedar City, Utah. This device comprises a
rotary brush mounted in a framework in which is also
mounted a gear wheel and connections, with a rubber or
similarly covered tire on one or more operating wheels,
the rotary brush beiug operated by pushing the device
along in contact with the animal's body. Different
forms of brushes and cleaners may be used, to be ope-
rated by the gear connections, for doing rapid and
effective work in cleaning horses and other animals.

CANE PLANTER.—Jacob C. D'Azevedo,
Brooklyn, N. Y. This invention relates to machines in
which the operations of making a furrow, planting the
cane, and covering the furrow are accomplished in suc-
cessive and closely following steps, the machine facilitat
ing the planting of cane of any desired length, planting the
cane in multiple in the same furrow,and dropping the va-
rious pieces simultaneously. When the ground is covered
with pea or other vines. the machine provides means for
cutting the vines in advance of the plow, so that they
will not interfere with the planting, and the machine is
also provided with a marker not liable to be rendered
inoperative by contact with an obstruction.

CONYECTING ROD FOR REAPERS, MOw-
ERs, ETc.—Daniel J. Crosby, Kadina, South Australia.
Thix rod is designed to facilitate actuating the knives of
reapers and mowers, etc., in such a mauner that, when
obstructions are met with, the connecting rod, which con-
verts the rotary into reciprocal motion, shall lengthen or
shorten, and thus avoid breaking of the knife or other
part of the machine. The rod has a spindle longitu..in-
ally movable through two bearings of a frame, a spring
being located between the bearings, while two pins slid-
able in the spindle confine the epring, the pins being
capable of engaging the bearings as the spindle recipro-
cates in the frame

BAND CUTTER AND SELF-FEEDER.—
Henry J. Fourtner, Hazelton, Iowa. This machine is
separate and distinct from a thrashing machine, with
which it ig connected only when it is desired to automati-
cally feed the grain to the feeder of the thrasher. Itisa
simple and durable machine, readily applied to any
thrashing machine and arranged to feed the grain in
regular quantities corresponding to the capacity of the
thrasher, to prevent over-feeding and consequent in-
ferior thrashing. The operator, by throwing off the
driving belt, may stop the band cutter and self-feeder at
any time, to feed the grain by hand.

Miscellaneous,

PHOTOGRAPHIC CAMERA.—Daniel P.
O’Leary and Samuel B. Kull, New York City. This in-
vention covers an improvement upon a formerly patented
invention of the same inventors, in which the movement
of the film is automatically controlled by a shutter
mechanism. The camera has a partition forming a
guide for the portion of the film to be exposed, a casing
for the film at the rear of the partition, a guide board
secured to the rear of the partition near one side, the
rear face of the guide board at the top and bottom being
formed with recesses, while an index roller has its ends
provided with toothed wheels adapted to engage the film
at the recesses.

TRANSFERRING DESIGNS.—William R.
Fish, Brooklyn, N. Y. To facilitate taking prints from
lithographic stones or metal, etc., and converting them
into sensitive transfer sheets, regardless of the age of
the print or the number of times it has been used, this
invention provides for first treating the sheet or film
containing the drawing or design with a mixture of
water and albumen, gelatine or one of the mucilaginous
gums, then washing in water, then treating 1t with a
greasy ot printing ink, and then transferring to a stone,
plate or printing eurface.

GAS GENERATING MACHINE.—Frank
A. Hutter, New Haven, Conn. This machine ig designed
to make gas for illuminating or heating purposes, and has
a cylindrical generator, with perforated partitions, and
packed with an absorbent material, the generator being
mounted to be partially rotated occasionally, to facilitate
the complete combustion of heavy oil An uninterrupted
flow of air is secured by means of two pumps with flexi-
ble plungers, the air being forced from an air pressure cyl-
inder through the generator, from which the gas formed
is forced cut through service pipes, and the motor being
automatically stopped or retarded when the air pressure
becomes too great, there being no danger of bursting,

SPRAYER. — Jules Bengue, Paris,
France. This invention relates to devices for spraying
ethyl chloride and other volatile liquids, employmng
therefor a capillary diseharge opening with a pro-
tecting filter, but instead of the ordinary cloging valve
having a movable plug, a washer is used of suitable soft
material, inclosed in a metallic cap. The washer is
pressed against the orifice of the capillary opening by a
spring and intermediary mechanism, such as levers, the
apparatus being readily manipulated, while it may be
tightly closed.

MOVEMENT OF FLUID IN PIPES, ETC.—
Orville Carpenter, Pawtucket, R. I. This invention re-
lates to fire sprinklers and other apparatus containing a
fluid normally dormant, but adapted to flow when a
valve or other device is opened, and to apparatus con-
taining a fluid normally in motion and liable to have its
flow interrupted. A new and improved method and
meane are provided by the invention for indicating the
movement and cessation of movement of a fluid in a
pipe, boiler or other apparatus, whereby an alarm i au-
tomatically given when the fluid 18 flowing or its move-
ment ceases.

RESERVOIR PEN.—Carl J. Renz, New
York City. This pen has a tapering tubular shank open
at its inner end and provided with barriers, and an inte-
gral tongue extending beyond am opening at the branch-

ing of the nibs, it being designed to so construct an
ordinary writing pen that, at one dipriig of ink, it will
take up and retain sufficient of the fluid to accomplish
the writing of cne or more letters of medium length
without the necessity of a second supply. The pen,
therefore, becomes practically a fountain pen without the
aid of the extended reservoir and other accessories of an
ordinary fountain pen.

CAsH RECEPTACLE.—Alpheus C. Sine,
Stanford, Ky. At the foot of the main casing of this
receptacle is a drawer. over which is a casing supporting
a shell which Lolds a rotary coin carrier, where coins
may be placed or from which they may be removed at
will, the upper casing holding gearing by which the coin
carrier is operated, and the base casing carrying a re-
ceptacle for notes and also an alarm mechanism by
which notice i3 given when the apparatus is operated.

AxXLE Box. — Franz A. Surth, Dort-
mund, Germany. This invention provdes novel forms
of plates and ring to constitute a closure for the epace
between axles and the walls of the openings in axle
boxes, through which openings the axles paeg, the
closures serving to prevent the passage of dust in such
spaces and also preventing the escape of the lubricant
from the axle box. The construction allows free move-
ment of the axle box and axle.

KircHEN TABLE.—Rudolph J. Hentze,
Jersey City, N. J. This table is provided with a bin for
holding flour, etc , protecting the contents from insects
and dust, the bin being also so piaced in the table as not
to interfere with the ordinary use of the table. In the
body of the table is also concealed a pastry board,
which may be drawn entirely out and placed on top of
the table. The table is also provided with drawers.

SHOESTRING HOLDER. -- Henderson T.
Small, Chanute, Kansas. This is a simple device, com-
posed of a bracket having at one end a screw shank, the
bracket being provided with a contact surface and with
an elastic band sprung into seats thereon. The device is
adapted to be readily applied to a cabinet or other sup-
port to hold a number of strings in such manner as to
permit the ready removal of any one of the strings with-
out displacing or disarranging the others.

FENCE WIRE STRETCHER.—John W,
Schaal, Logan, O. The wire clutch mechanism em-
braced in this invention comprises a bar to which a
series of clutches is attached, a tension bar and arms be-
ing attached to the bar and pivotally connected to the

‘clutches, the apparatus being adapted to stretch onc wire

or to stretch several wires simultaneously. It is adapted
for application at any point in a section of fence,
whether the ground be flat or undulating, and releases
the tension automatically as the pickets are inserted, or
as the wires are depressed or raised for attachment to
the posts.

FLuTE.—Carlo T. Giorgi, New York
City. This flute has a mouthpiece curved in direction of
thz length of the flute, with a mouth hole on its top and
a resounding chamber extending below the line of com-
munication between the mouthpiece and the body of the
flute. It has all the eleven holes necessary to the chro-
matic scale, each hole being adapted to be closed inde-
pendently without cross fingering, and keys are not
necessary. The mouthpiege is at the upper end of the
pipe, along which the air is blown straight, the notes
being of perfect intonation and equality of sound from
the lowest to the highest.

Lock FoR FLUsHING VALVES.—Charles
H. Shepherd, New York City. Combined with the flush-
ing valve lever, according to this invention, is a lock
which engages the lever when it is raised and holds it in
elevated position until released by the descent of the
float ball of the supply pipe, the design being to accom-
plish thorough flushing when the valve is raised by a
quick pull of the handle and the ordinary quick closing
of the valve. This lock is of simple construction, and
can be readily attached to many forms of tank and
valve mechanism without making any change in the ex-
isting construction.

FIREPROOF FLOOR CONSTRUCTION.—
Francis Omeis, Moultrieville, S. C. As an improvement
in steel frame buildings, this invention provides for
hangers suspended from the floor beams, auxiliary beams
whose ends enter the hangers and are supported thereby
between adjacent heams, the auxiliary beams having
holes through which pass wires or rods connected to the
main floor beams, while the auxiliary beams and wires
are surrounded by concrete or similar matérial. The
auxiliary beams are of novel form and may b'f cheaply
constructed of flat plate material.

Bin.—Walter Thomas, Palatka, Fla.
This invention provides an improved bin for granular
foods, the bin having a novel arrangement of a number
of compartments in one entire and inseparable structure,
the elements of which are very closely combined, and
each of which has an essential structure and relative
position. The several compartments may be readily
washed and cleaned.

LEMON SQUEEZER.—William H., Cox
and Charles Hughes, Red Bluff, Cal. This i8 a simple
and inexpensive device with which, by a single move-
ment, the operator may cut a lime or lemon and extract
the juice. It is 8o made that the lime or lemon may be
cut from its bottom nearly to the top without severing
the upper portion, thus preventing any upward escape of
juices during the operation of compressing, and com-
pelling all of the juices to pass out through the exit pro-
vided therefor.

MERRY-GO-ROUND.—Thowas T. Tem-
plin, Paris, Ky. Thisis a circular swing of simple and
cheap construction, to be operated by one of the riders,
and consists of two seats suspended from the ends of a
pivoted beam, there being means by which one of the
riders may be shifted in relation to the centrai post, to
maintain an even balance between the two occupants,
and the rotation being effected by a rope from one of
the seats connected with a pulley on the central standard.

NoTe.—Copies of any of the above patents will be
furmshed by Munn & Co. for 10 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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(7272) G.. B. C. asks: 1. Can the 8or 6
inch call bell be worked by the incandescent light wires
(current about 104 volts), or sbould the magnets be wound
especially for that purpose ? A. The magnets of call
bells should be wound to a very high resistance, if they
are to be connected directly to a lighting circuit. 2.
Should there be lamps in series with the bell, and how
many? A. A bell with a lower resistance may be used
in series with an incandescent lamp. 3. There are bells
made especially for light current; where can they be got,
and who are manufacturers of German silver wire, the
gize used In electric car heaters? A. Any dealer in elec-
tric supplies can furnish both bells and German gilver
wire. 4. Canthe3inch diameter carbons thatare used
in the aluminum furnace be used for call bell batteries?
A. It will work as a negative plate, but is needlessly
heavy. A thin plate, ¥4 inch thick, is quite sufficient.

(7273) J. L. T. says: Can ameerschaum
pipe be cleaned so that it will color again by boiling in
milk, or otherwise, and what is the process ? A. When
once burnt the pipe carninot be satisfactorily colored un-
less the burnt portion is removed and the gurface again
treated by the process by which the meerschaumn was
prepared. We are not familiar with the process of boil-
g in milk. The bowls of the pipes are prepared by
soaking them first in tallow, then in wax (beeawax) and
finally polishing with shore grass or silk. The pipe is pre-
ferably boiled in the wax. The oil from the tobacco is re-
tained under the wax and gives the color. It is said that
the color can be developed by careful heating, which
drives the oil toward the surface. A new pipe should
never be smoked out of doors in cold weather.

(72714) F. H. asks: 1. How many bi-
chromate of potash batteries will it take to magnetize the
field of the little alternating current dynamo of SciEN-
TIFIC AMERICAN. September 11, to ight two or three 16
candle power 110 volt lamps? A. Five bichromate of
potash cells will be required in series. Wind 120 turns
of No. 18 magnet wire on each spool., About 35 feet.
Approximately, 350 feet fortheten poles. 2. How many
amperes will this little dynamo give ? A. Two amperes,
approximately.

(7275) O. J. asks how to make a good
strong Dbattery to use with a gas engine and to run
small motors, and if there is any advantage in using cop-
per in the place of carbon. A. The bichromate plunge
battery described in SUPPLEMENT, No. 792, isa very pow-
erful battery, one of the most powerful. It can be easily
made and recharged. You cannot use copper in place of
the carbon in this battery.

(7276) L. S. asks for a formula or formu-
las for flash light powder, for use in photography, which
can be set off with fuse, and work with a minimum
of smoke and noise? A. Valuable formulas for flash
light powders are given in SUPPLEMENT, Nos. 1062, 1088,
1115 and 1116 ; price 10 cents each by mail.

(7277) C. W., writing about the small
alternator recently published in the SCIENTIFIC AMERI-
CAN, asks (1) whether the ring and armature core can be
cast with asgood results? If so, can they be cast with
the same kind of iron as sash weights are made of, that is
scrap tin and pig iron? A. No. You must use the best
soft iron to be had for field and armature cores of a dy-
namo. Sash weights are made of the poorest quality of
iron. 2. About how much wire would it take for the
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pounds of wireNo. 20 double cotton covered in 12 layers,
120 feet. for each spool. Armature teeth must be wound
with four even layers of No. 22 double cotton covered
magnet wire, about 2 pounds in all, approximately 80
feet on each prong. 3. Could it be charged with four
* cells of the primary battery ? A. No. Four cells of bat-
| tery are not enough to charge the field. When wound
| a8 above it should be charged from an incandescent light-
g circuit.
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NEW BOOKS, ETC.

THE AMERICAN ANNUAL OF PHOTOGRA-
PHY AND PHOTOGRAPHIC TIMES
ALMANAC FOR1898. Edited by Wal-
ter E. Woodbury. New York: Sco-
vill & Adams Company. 1898. Pp.
370. 8vo, 300 illustrations. Price 75
cents.

This annual, now the twelfth of the series published,
appears this season embellished with a beautiful collec-
tion of the latest and best examples of process work, and
i typical of the progress that has been made in this line.
The book is replete with many useful articles and hints
representing the experience of well known writers on
photography, particularly as regards its relation to the
amateur worker. Details regarding process work are
fully explained, while such topics as printing, develop-
ment, enlarging, lantern slide making, camera making,
astronomical photography and other subjccts are well
treated in a practical way easily understood. Printing
in colors (the tr'color process) is also described and ex-
amples shown. There i» the usual collection of the best
and latest formulas conveniently arranged for use.
The book is in fact a necessary adjunct to the library of
every photographer. The editor is to be congratulated
on the improvement shown over previous issues.

CENTRIFUGAL ANALYSIS. A manual
for the use of the centrifuge in everyday work. Illus-
trated. Rochester, N. Y.: Bausch & Lomb Optical
Company. Pp. 36. This neat pamphlet is supplied gratis
to persons interested in the centrifugal analyses of water,
milk, urine, blood and other liquids or semi-liquids. It
describes the apparatus and methods of arriving at re-
sults. The book is readable and instructive.
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sons contemplating the securimg of patents, either at
home or abroad, are invited to write to this oftice for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business.
Address MUNN & C() ofhce SCIENTIFIC AMERICAN,
361 Broadway, New Yo!
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Alarm device, electric, Fitz Gerald & Fay..........
Armature for dynamo-electric machines, S. H.

£5) DT  7 NP 595,081
Asbestos, manufacturing mouldable mass or ar-

ticles from, L. Grote 5
Automatic slgnal C. B. Hunter
Axle box, car, Sheehan & Lain .
Baking, cookmg and heating furnace, O. K. Harry
Balance, postal, . Seaman.........eiiiiiiiinnn 54, Jll
Bath. See Needle bath.
Battery. See Electric battery. Secondary bat-

tery. Storage battery.
Bearing, antifriction, G. 0 Gridle;
Bearing for axles, ball N. Rousselle et al
Bearing, shaft,J. W, Smlt
Bed bottom, s rlng W. S
Bed brace, S.
Bed, invahd, A. B .
Beds, de\nce for holding covers on, H. D. V|ser
Bell, bicycle, F. A. Glines .. 5950
Bell, bicycle, A. L
Belt, F. C. Missimer....... .
Bicycle, A. C. Fairbanks
Bicyec!
Bicye
Bicyc
Bicye!
Blcycle frames, constructi
e luggage carrier, L
e luggage carrier, W. H. 1.0gan
e or velocipede dnvmg device, W W
e saddle,
esupport G w. Prentlce
Blmd Venetian, R. Churchill.
B]owplpe,b A. Webster
Boiler. See Steam boiler.
Boiler attachment, W. 1. Mlller.
Bmler setting, L. Bernhard. .

L. H. Blge (1}, 800 8A0000006060000

Bormg machine table, E’oermer & Fix.
Bottle, Seibel & McCarroll .
Bottle and stopper, non-retillable, G. W. Shailer.
Boundary stone, C. Branz e
Box, E. Oldenbusch
Box filling machine,
Bracket, C. F. Doebier
Brake. See Bicycle brake. Ral]way brake
Brake shoe and wheel dresser, W. E. Gorton
Brush, scrubbing, P.
Butter, etc., device for cutting, weighing and

595,060

Bicyc
Bicye!
Bicyec
Bicyc
Bicye

measuring, I. H. Davis...................ooou... 595,049
Buttons, fastening heads to posts of collar, R. E

§$ X 491 B 000003000088 aABa00a0G00A06000000000 . 595,143
Calculating machine, E. V. Williams et al. . 595,000
Camera, photographic, E. Bloch 505,036
Can. See Sheet metal can.

Canopy, O. H. Basquin
Car coupling, C. J. Greiner..
Car coupling, J. La Burt
Car door, J. M. Smith.
Car draw bar platform,
Car fender, Brown & Smith.
Car fender, Dickerson & To
Car fender, Jarvis & Jones
Car fe(nder brake actu:mng mechdmsm Ferguson
FeNN. ...

Car fender. street, C. ). Dorman...
Car fender, tramway, W. J. Calvert
Car section Ipm‘tmon sleepmg. Reese & Wllhs
Car, stock, 1. Davisson

Car ventll.l,tor, A.J. McArthur. 65,127
Car vestibule, railway, T. 1. McKeen.. 595, ,279
(‘dr\ controller for motors and brakes of electric.
GITOSBINAN. .. ,eociveeinreesacearitesrencnernass 594,946
(‘arilm_ engines, grinding mech anism for flats of
traveling flat, C. Whitaker . 594,975
Carriage attachment, hahy, C. 595,139
Carriage body hanger, S. R. Bailey. 595,133
Carriage, folding child’s, J. 1. Crowle 59,150
Carriage top support, K. Gallaway... . 594,943
Case. See FKilecase.
Caster case, I.. B. Denton..................ccoeeen... 594,937
Centerboard for boats. etc., J. W. Gibb.. . 595,161
Chain und chain link, II B. Morris 594,959
Chart, dress, M. D. Leu........... 3¢

Chlmney cowl J. W Hum
Chuck, C. L. Teske........

whole machine? A. The fleld spools will require about 4 -

(‘hurn, J. Weggeman -
(Continued on page 397)
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‘““QUEEN" ARCHITECT LEVEL $50
Improved Transits & Levels

Graduated entirely on our
large dividing engines. Spe-
cial award at the World's
Fair. All kinds of Engineer-
ing, Surveying and Drafting
Instruments and Materials.
P illustrated catalogue
mm ed free only if this ad.
is mentioned.
QUEEN & CO., Inc,
1011 (‘hesnmt =t
Philadelphia.

UTILIZATION OF ALUMINUM IN THE

Arts.—'I'he papers give the latest information regarding
the practical use of aluminum. SCIENTIFIC AMERICAN
SUPPLEMENT 1129, 11:30. Price 10 cents each. For
sale by Munn & Co. and all newsdealers.

Speclal Machinery, Dies and Tools

Sub Press Dies

For Punching and Forming Sheet Metal
A SPECIALTY.
GEO. M. GRISWOLD,
183 st. John Se.,
NEW HAVEN, CONN.

 —

Cigar or cigarette holder, G. B. Schmidt
Circuit block, multiple, D. A. Schutt...
Clamp. See Garment supporter cla

clam

Clod eutter, P.R. Campbell

Cloth cutting machine, G. Sw
Clothes pounder, F. B. & J. L. Sc
Clutch, friction, E. Waldron, . ..
Coal cutting machine, C.
Coat and hat rack, E. B. S
Coating walls, etc., A. W. Keim
Cock, gage, G. Johnson...
Cock, safety gas, R. Busse..
Conduit, armored, E. T. Gre:
Copy holder for typewriters, etc., C.
Corn holder, Marschall & Nielsen...................
Coupling. See Car coupling. Pole or thill coup-

ling. Thill coupling.

Cross tooling and crandalling machme, M. Denms 595,094
Crushing machine, L. S. Pfouts. . 594,964
Crushing mill, maguey,C. S. Bell..
Cultivator, R. L. Farnsworth. .
Cultivator, W. H. Perkinson..
Cultivator, straddle row wheel J. Prentice

595,114
. 595,078

Cutter. See Clod cutter.
Cuttm%vﬂexmle material into strips, machine for,

123071 3 /580 Sn 00 000 0 00ag 0aE R 0R008 Sa00 6000000 593,
Cycle propelling mechanism, Booth & Scott. 594,
Cyclometer, Homan.................... 594,87
Decorticating machine, A. D. Estlenne 94,988
Dental appliance, W. T. Lyon.. 595,068
Dental tool guard, k. F Hoyer 5%,952
Depurator, T. N. &C. McLean.. . 594,96
Display stand, Newman & Bothwell. 595,196

Diving apparatus, A. Gordon..
Door spring, W. Hargrove

Doors. adjustable mounting for sliding, J. A. Kus:
Donhletree shoe, N. M. Habberstad.
Drawers, J. A. S
Dredges, mecha.mcal

1tat0rfor, E. Fla

)
Drilling machine, D egan. 595,076
Dust collector, J. W Wllson ....... 195,2.5
Dye, black azo, Kahn & Runke! 1. 594,996, 595,( 21
Egg carrier, T. S. Ferguson (ressue)................ X
Eggs, device for separating whites and yokes of,

F. M. ThOmPSON....ccoiivitiriiieemieerennaeennns 595,255
Electric battery, W. M. Storm.. 594 917
Electric cable, J. H. Kelman.. 594,882
Electric conductor termmal W. 594,932
Electric switch, F. A. - Gilbert 594,944
Electric wire condult R.W. Lyle 594,
Electrotyge plates and blocks, m

ming, W. C. Dalbey.. 594,985
Elewt/ator See Plunger elevat

Elevator, G. Westinghouse, Jr.
Elevator controller, electric, C.
Engine. See Fluid pressure engine. Gas engi ne
Rotary piston engine. Rotary steam engine.
Engme tender, traction, J. M. Fuller...............

Envelope machine, B, M. Low. ...
Evaporator, S. P. Loyd
Evaporator, frmt H. M. Amos

Fxtension table, S L. McAdams 595,192
Eyeleting machine eyelet delivering mechanlsm,

H.H. Buffum . 595,040
Fastening device, metal G. G. Wyland. 595,

Faucet, N. S. Wakeflel
Fence, L K. Hollmger
Fence, B. T. Hoshall...................
Fence making machine, J H. Foreman.
Fence post, H. E. Speyer.............
Kence wire machine, F Schmltt
Fender. See Car fender.
E‘lblé)ug %lants. apparatus for treating, G. E. N. L.
u

ra
File, card, R. L. Vilas
File case, 'E. Fowler ..
Filing receptacles, de vice for securing bmls m

H. L. Maxcy
Filter, Lardner & Brent......
Firearm lock, J. C. Critchett.
Firearm lock, O. P, Elterich
Fire escape, J. E. Smoot
Fire extinguishers, automati

Fire extinguishing apparatus, J. O. Banning......
Flreproof ﬂoors flats, walls, etc., constructing, J.

Fish hook, automauc. . Schindler.
Fishing reels, glvot ball bearing for.
Meisselbach.......

Flue stop, J. A. Hadle;
Fluid pressure engine o
Fluid pressure regulator, G. G. Clark
Fracture apparatus. D. Fortney.

Fruit gatherer, F. F. Funk

Fruit picker, R. Beatty .
Fuel composition of matter for artificial, R. TlI-

ng.
Furnace See Baking, cooking and heating fur-
nace. Hydrocarbon furnace.

.Fuse block, magazine, W. Ehrhardt................ 5,244
Fuse cutter splitter and crimper, C. G. Brunell. .. 534,852
Fuse plug, D. A. Schutt............... 94,908
Game, music block L A Fletcher.. 595,157

Garment supporter clamp, C. M. Allen
Gas engine, J. Q. Ch.

Gas generator, acetylene, G. Bettini 594,84
Gas generator, acetylene, J. H. Coupe 595,119
Gas lighting device, C. T. Lynd...... 595,02

Gas or liquid receiver, R. Kelting .
Gas_retorts, machinery for dlscharging, G Al
Bronder........... ....iceeeiiiiiia e e
Gate. See Water gate.
Generator. See Gas generator.
Generator, H. C. Christopher............c...o.on...
Glass bodies, apparatus for cutting and ornament-
ing hollow, B.Gruhl.............coovviiiiiens o
Governor. air brake, A C. Rumble
Grab hook, D. H. L 158 I500maa
Grain binder, J. F. Appleby......
Grain cutting mill, E. C. & J. O. Smit
Grate bar, J. Reagan..................
Grinding machine, G. W. Kirsten.
Gun, magazine bolt, B. Burton
Hairpin making machine. C

Hammer, lasting, J. E. Lem
Hammer. nail or tack holdmg and setting, J
Driller.
Handle. See Parasol handle.
Harness detaching device, N

N. B. Clarkson
Harrow and roller, col}nbmed. Newt:

594,892
595,176

e,
gand conveying apparntus. J. H, Empson 5%, 987
ee Fish hook. Grab hoo!

Horseshoe. soft tread,J. H. Carey..
Tose bridge, Campbell & Shlelds
Hose, etc., coupling for fire, A. E. Stove.
Hubs, mud guard for vehicle, J. H. Brown
Hydrocarbon furnace, J. H. Foster....... ...
ndex, double, M. C. Neuner.............cceeeen.....
ndicator. See Station indicator.

Inhaler, J. A. Rafter,
Inkstand, K. J. leson
nsulator, third rail, A. Anderson..
Iron. See Smoothmg iron. Soldermg iron,

. 595,141
594,941

Iron shears, cold, J. Burgess . 595,028

Ironing table, W.R. & E.N. Murray.........oooone 595,126

Jack. beeLiftlng jack.

Knite. See Miner’s knife.

Lace holder, shoe, L. C. W. Goeddel..... .......... 595,162

Lamp and acetylene generator, combined, L. D.
Whittemore, Jr.........coiiiiiiiiniiiiiiiie.. 595,230

Largp ﬁnd blade’ signal, railway signal, T. W. Mc-
a e
Lamp, baker’s oven, G. L. Beitner
Lamp, cycle, C. A. & F.J. Miller..
T.amp, electric arc, Baker & Fox...... .. . 111777
Lamp supporting means or bracket, R. W. Pitt-

antern, ma;zic, Green & Smi
Last, boot or shoe,
Latch, gate, J. B T

th.
T. Brining.

quuld meter, W McCauslan
Load dumping apparatus, T. Carroll
Lock. See Seal lock.
Lockin%‘pm or bolt, F. Erxle ben.
orthrop & Bigelow.
Loom picker, F. A. Wardwell.
Lubricator, W. F. Van Guislin
Mail pouch delivery device, B.
Mantel, A.J. Fair....... ................
Matrix bars for line casting machines,
and means for making, W. 8. Scudder
Mattress tutting machine, E. B.
Measuring device, angle, O. H. Bﬂqull
Mechanical movement, B. W. Bennett.

Meter. See Liquid meter.

Milk, etc., apparatus for treating, J. L. Jonsson... 593,247
Milking npgamtus cow, M. J. Cushman ........... N
Mill. See Crushing mill. Grain cutting mill.

Miner’s knife, W. A. Chapman........ ............. 594,984

(Continued on page 398)

Sargent’s

sent free u

The Difference

in cost between Sargent’s Artistic Hardware

e and the poor stuff so often used is nothing com-

Artlstlc pared with the great difference in the goods.
rospective builders need a copy

Hardware gent’s Book of Designs,” which will be

pon application to SARG ENT & CO.,

3 Lhambers Street, New York

Sargent’s
Easy Spring
Locks

of ‘‘Sare

can be most quickly, easily and
accurately done by using the

RIVETT LATHE

> (Eight-inch Precision Lathe with
Traverse Miller». Mills and grinds work the whola
length of lathe. HKasy to adjust. Does more and
better work than any other machine.

FANEUIL WATCH TOOL CO., Boston, Mass., U. S. A,

“Itatellseﬂboutatools”

Every Mechanic, Metal Worker, or
person interested in Machiner; 5up-
plies should have our new 1897 Tool
Catalogue. It contans 710pages, size
10%¢x 7! d is an exhaustive and
instructive list of all tools that may
be required. Handsomely boi nd in
cloth, express paid on receipt of $1.
Mon paid for book will be refund-
ed with first order amounting to $10
or over Send stamps or money order.

MONTGOMERY & CO.

MAKERS AND JOBBERS IN

FINE TOOLS,
105 Fulton Street, New York City.

DORMRH’S
VULGANIZERS

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

from Sl to $100. Send for Catalogues.

'HE J. F. W. DORMAN CO,

121 E. Fayette St.,, Baltimore, Md., U. S. A. .

This beats Wind, Steam. or Horse
wer. We ofter the
WEBSTER 26 actual horse power

GAS ENGINE

for %150, less 10% discount for cash.
Built on interchangeable plan. Built
of best material. §Iade in lots of 100
theretore we canm ake the
ed for shipment, weight
Made for Gas or Gasoiine.

B® Write for Special Catalogue.

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

Moves Any (May You l:nke

Can be used either borizontally or vertl-
cally or at any angle. That's the great
point in the 0
VAN NORMAN " 'DUPLEX”’
MILLING MACHINE.

It saves time, tools, and fixtures, and will
be found a boon in every up-to-date shop.
Produces the most accurate work. Simple,
serviceable, and satisfactory in every way.
Waltham Watch Tool Co., Springfield,Mass

THE ROCKER WASHER

saves time and labor, and is warranted to wash

an ordinary family washing of 100 pieces in

one hour, as clean as can be washed on the

washboard’ Wnte for prices and full descrip-

tion. ER WASHER o Dept. S. A., Ft.
ayne, Ind. §¥ Liberal Inducements to I/we Aqents

ARMSTRONG’S No. 0 THREADING MACHINE

Can be attached to bench or post.
Desiened for threading the
smaller sizes of pipe, iron or
brass,also bol s. Hastwo speeds,
one for pipe 3 to 1 inch; the
other for pipe 14 to 2 mches,
inclusive. ses the regular
Armstrong adjustable dies. Oth-
er attractive features. Send for
articulars. The Armslrong
fg. Co., 139 Centre Street,
New York. Bridgeport. Conn.

rice. Box-
) pounds.

NO FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE

$250 and up.
Truscott Boat Mfg. Co., Drawer 9, St. Joseph, Mich

&5 Send for Catalogue.

DRILLINg MACHINES of
s and sizes, for
drilling wells for house,
farm, City and Village
Water Works, Facto-

ries, Ice Plants, Brew-

eries, Irrigation, Coal and
Mineral Prospecting, Oil and
Gas, ete. Latest and Best. 30
years experience. WRITE US
WHA'I‘ YOU WANT.

Mention this paper,
LOOMIS & NYMAN. " Tiffin, Ohio.

WELL DRILLING MACHINERY,

A MANUFAC TURED BY

W|L|.|AMS BROTHERS.
ITHACA,N.Y.

|| MOUNTED OR ON SILLS, FOR

DEEP OR SHALLOW WELLS, WITH

| STEAM OR HORSE POWER

) SEND FOR CATALOGUE
ADDRESS WILLIAMS BROS.ITHACA,N.Y,,

£&) OFFICE DESKS

Filing Cases, Chairs, Etc.
Write for Prices

Fluting, Grooving and Channeling|

WILLIAMS’
SHAVING SOAPS.

SOLD EVERYWHERE.

Williams®’ Shaving Stick, 25 cts.
Genuine Yankee Shaving Soap, 10 cts.
Luxury Shaving Tablet, 25 cts.

Swiss Violet Shaving Cream, 30 cts.
Jersey Cream (Toilet) Soap, 15 cts.

,Williams’ Shaving Soap (Barbers’), 6 Round Cakes,
2 lb. ,40c. Exquisite also for toilet. Trialcakefor 2c. stamp.

THE J.B.WILLIAMS CO.,
GLASTONBURY, CONN.

LONDON, 64 GREAT RUSSELL ST WC SIDNEY, 161 CLARENCE ST.

HOISTING EHGIHE&

operating on G.
1 l-'l‘lllLA'l‘Lor( Itl I)

OIl.. Both Fricticn and
Geared Hoist, from 10 to 50
H. P., for Mines. Quar-

v u--«, Docks. ete. Great
Saving over steam. especially
where wood, coal or water
are scarce Send for catalog.
Guaranteed fully. State size
wanted. Address. Weber
Gas and Gasoline En-
gine Co., 402 S. W. Boulevard, Kansas City, Mo.

“WUI.VERlNE" GAS " GASOLINE
ENGINES, STATIQNARY

7 y and MARINE.
The ** Wolverine " is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-
rine for its power. Requires no

__licensed engineer. Abso-
lutely safe. Manufact’d by

FWOLVERINE MOTOR WORKS,

12 Muron Street,

GCRAND RAPIDS, MICH.

This $3(I)(X] Launch for $200.00, guaranteed or money
nded. (¥ Send stamps for catalogue.

RACINE BOAT MFG. CO. CHICAGO.

OF

SETS OF CASTINGS
EL ENGINES

}"6_2 MO

GOUDNON - & NAGTIRNY

Engineers

Of all Kinds

Steam, Gas, Electrical, Mining, and Railroad
Engineers should be regular readers of the

Scientific American,

Every issue contains information of great value
to them. It is a weekly chronicle of all happen-
ings of importance to engineers—mechanical or
otherwise. New inventions in machinery, for
any purpose, are duly recorded and explained in
its pages. No engineer should miss a single
issue, for there is not a publication in the world
that gives so much valuable information on
mechanical and scientitic matters.

Its price puts it within the reach of all. $3.00
yearly, $1,50 half yearly, $1.00 for four months.

Send check, draft, express or money order,
payable to

MUNN & CO., Putlishers,
361 Broadway, New York City.

AMERICAN

STO‘S‘L Co. 60inches long]
OWMD&CROSBYSTS&HYOMCA"LOGUE

terms.

7 ITHACA DESK CO., Ithaca, N. Y.
KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. ?’?)3gryof()trhgh§hllma]ll\zla/%g?e,ongteze‘:}l’:rtlgr
16,8 ABLE, TO0 BE INCREASED TO 30,000 H. P.

[

The Lompany IB m a posmon to leL electrlc energy at exceptionally cheap rates and on the most favomble
’I‘hey also offer to applicants wishing to establish themselves near the .works, suitable land on elt,her the
| German (Badish) or the Swissside of the Rhine, in the vicinity of important railway lines.

Cheap |

ab
For further information please address ''he Manager, Kraftubertragungswerke, Rheinfelden, Swnzerland

© 1897 SCIENTIFIC AMERICAN, INC.
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DYNAMOS

FOR LIGHTING AND PLATING

12Light, . . 5 $30.00
2 50.00
50 80 00
0 95.00
100 135.00
200 250.00

4% h. $20 &éh M$2211.11°R$40 2h.p., $60

P, P., . p.,
T & CO.,

61and 63 N.'Ashland Ave. CHICAGO. ILL.

THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.”’
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran-
tee and instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton St.. Chicago.

Largest Manufacturersof Telephones
exclusivelu in the United States.

Civ Cvpewnter €Exchange

116 Barclay St.,
NEW YORK
166 Adams St.,
CHICAGO
, 38 Court Square,
BOSTON
818 Wyandotte St.,
KANSAS CITY, MO.

We will save you from
10 to 50% on T'ypewri-
ters of ail makes.

8 Send for Catalogue

TYPEWRITERS
HALF PRICE

We will sell you any typewriter
made for one half regulur price,
many for one quarter. Every ma-
chine guaranteed in perfect order.
TYPEWRITERS SOLD, RENTED, EX.
CHANGED. S8entanywhere with priv-
1lege of exammanou. Send for Ill-

trated catalogu
214 La Salle St.,

National Typewriter Exchange, Chicass.

Geography Becomes

real experlencelf the chlldren see, vivid on the screen,

he scencs described in the text
book One good life sized view of
a Bushman in war costume will
fix the facts about Australia more
firmly in their heads than any
amount of description.

A Stereopticon is not very dear,
and we rent at very low rates all
imaginable kinds of slides. Hire
lists free.

RILEY BROTHERS,

Bradford, Eng. 16 & 18 Beekman St., NEW YORK
The Largest Stereopticon Outfitters im the World.

BRANCHES—BOSTON: 36 Bromfield St. CHICAGO: 69
Washington St. KANSAS CITY, MO, : 515 East 14th
St. MINNEAPOLIS: 22 Washington Ave. So.

A DESIRABLE HOLIDAY GIFT,
_DRAPER'S .« .
Recording Thermometer

Standardized and Warranted.

Gives a correct and continuous record
in ink on a weekly chart.

8F™ Write for particulars.
THE DRAPER MFG. CO.
152 Front Street, New York.

-~ AW FABER

Manutactory Established 1761.
LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

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

IT COSTS NOTHINGC TO TRY!

All steam users can save time

money and trouble with the
simplest, safest and most
satlsfacto"illralp in exist-

ence—the
EAM TRAI’
Guaranteed never to
wearout. Look at the
(éut andPsee how ]i]t’s
one ay me what
ESTABLISHED 1874. ou save in coal for
one year and I'll furnish the trap free ee illus.
notice Sci. Am. July 13, 1897. Sole American Mfr.
Wm. S. Haines, S 136 S. 4th St., Phila., Pa.

A BUNCH OF KEYS_»

will not get lost or be left in
the doorif %ou fasten it to your
pocket with one of these key
chains. Holds firm and does
not tear the cloth. With steel
chain. By mail for 10 cents.
Aluminum or phosphor bronze
25 cents. Other useful novelties
made with Improved Wash-
burne Patent Fasteners, de-
scribed in an illustrated book-
let, you can have for the asking.
American Ring Co., Box P, Waterbury, Conn.

$10 TEN DOLLARS $10

COMPLETE TELEPHONE OUTFIT
Comprising 2 Instruments, 4 Cells of Battery,
100 feet of Inside Wire, Tacks, Tape, Insula-
tors, etc. It is made for servicé and gives per-
fect satisfaction. Send for Catalogue. Double
Pole Watch Case Receiver, 45c. U. S. TELE-
PHONE MFG. CO., 185 Franklin St., Boston,Mass.

r

HAWKINS' NEwW CATECHISM OF ELECTRICITY
A PRACTICAL TREATISE
3 R for Engineers, Electricians
Wiremen and A mateurs. 550
ages 300illustrations, bound
in Jeather, pocketbook form
gold titles and edges. Stric

Fifth Avenue, New York,

[{]

INDUSTRIAL "
OXY-HYDROGEN COMPOUND JET
Capacity, 1000 candle power. Highl finisbed
and nickel plated. Price £10.00. This Jet can be
fitted to almost any good magic
lantern, etc., and will produce a
very powerful and white light. Q
Write to Keller, McMillan &
Mantz, Makers and _Patentees
of High Grade ¢ Industrial >
Stereopticons, Magic Lan-
terns, and Accessones of ev- R _
ery description used for Lantern *:
Projection. 123 & 127 Worth St., New York.

Mining machine, C. O. Palmer..............ccceeuee 594,897
Mining machine cutter bit fastenmg, C. 0. Palmer 594896
Mining machine cutter bit holder, C. O. Palmer.. 54,8%)
Mining machine truck, C. O. P: 594 JUU
Mould. See Prism llght mould

Motor. See Water meotor.

Motors, plant for operating, M. W. Quick..
Musical instruments, pneumanc motor for

.. 595,206

Nail making machine, wi
Needle bath, H. D. Nisbet.
Nitrites, maklng, A. Kno
Nozlut%l and valve there or,

594,683
595,069
595,178

595,014
305935

i
Nursery, portable, E.
Nut lock, T. W. Calvert
Nut lock, l<. H. Dedrick..
Nut lock, W. A. Honecker.
Nut lock, J. 1" McMurtry..
Nut lock, W. E. Smith..
Nut lock E. J. Sweeney
0il from cotton seed, etc 5
tracting, P. Lelardoux
Pail, milking, T. J. Pearson
Paper, safety, J. C. Yetter..

Roller press for ex-

Parasol handle and socket, Stauﬂer

Parer and slicer, potato, G Dehlm .

Piano, R. S. BOWeN......o.oiiiiiiiiiiieiiniannnannnn 095 037
Picker. See frult icker.

Pinking machine, T. P. Colby...............covu.... 595,278

Pipes or tubes, etc., means for burnishing or pol--
ishing interiors of, W. D. Forsyth..
Planter, J. G. & J. G. Mahon... .
Planter, corn, Jones & Towle.
Planter, corn, L. E. Waterman. .
Plow, double ‘shovel. J. T. Drummonad.
Plunver elevator. G. H. Reynolds.......
Pocketbook fastening device, H. Heller. 5
Pole or thill coupling, C. M. Hoffman............... 595019
Polygons, device for laying out regular, J. J.
595,055
594,879

595,195

Post. See Fence post
Potential switch, J. D. Ihlder..
Powder thawer, T.R. Newman. .
Power. See Pumpmg power.

Power transmitter for use upon carriages, etc., C

LT o . 595,051
Preserving perishable articles, device for, J.
JOMNSON. ...iviiii i i, . 595,174

Press. See Seal press.

Pressing and smoothing device, M. Mercy.

Pressure indicating and recording gage
ones

594,887

594,881
594,909

595,225
595,271
595,266

Prism light, F.
Prism light canopy, pro
Prism light canopy supR(i)rt
Prism light, figured, J
Prism light mould, O.
Prism light mould, K. Booth........
Prismlight mould, W. S. MacHarg.
Prism light mould, F. C. Soper ........
Prism light, ornamentai. C. Soper..
Prism lights, framing, W. H Wmslow
Prism plate, W. H. 1nslow
Prism, ventilated, F. C. Sope!
Prisms 3avm proper ang! es, device for select-
ing,
Pump relief valve, force, W. Wascher.............
Pumps, device for operating series of, M. W.

J1.M.Ewen
Ewen......
H. Rasquin

Pumpmg and motor apparatus, hydraulic, G.

Westinghouse 500
Pumping machinery, E. E. Johnson
Pumping power, G. W. Grimes.. ..
Puzzle, G. T. SINAIW OO0, . ... e vvnnrmeeiniinninns 595,283
Rack. See Coat and hat rack.

Rail, automatic continuous, J. 8. Malin............ 595,248
Rallway brake, J.Bray................... . 595,013
Railway. electric, Westinghouse & Chapman 595,008
Railway gates and signals, automatic recorder
for electrically operated J. M. Williams...... 595,243
Railway rail fastening, F. W. Schroeder... 595,212
Railway rail joint, T. C. GT&Y......covuiiiiininnnnn 5,163
Railway switch operating devrce. C. W. Squires.. 595,083
Range or stove. L. T 4,974
Reamer, Enpe. . 594,914
Receptacle, sheet metal, G. 595,024
Recorder. See Time recorder.
Refrigerator door, A. J. McArthur................. 595,128
Register. See Signature register.
Regulator. See Fluid pressure regulator.
Ribbon holder, W. Graham. . 595.059
595,010
595,121
Rotary piston engine, L. . Wattles. . 595,227
Rotary steam engine, reversible, G. E 594,924
Rubber tubing, manufacture of, B. G. 95,0
Rug making machine, O. Rice.. 595,113
Running gear, W. D. Widders 5,087

Sack mendmg and cleaning
Orfeu

e

Saw gulde, T. A. Halcomb. .. 5
Saw teeth, machine for side dressing, R. Jones...
Same machme, G. E. P
Scaffo dmg M.
Scale, H. addock
Screen. See Light and ventilation screen.
Seal lock, A. W. Coffin,
Seal press, E. J. Brooks. ,
Seam turning tool, meta] D. B. Hartman..
Seat post and handle bar fastener. 0. Kraus
Secondary battery, R. Ashley...
Seesaw, G. H. Carlson.......
Separator, Hurt & Whistler.
Sewage or like precipitating and fiitering tank,

Bennett & Beresford...............ceoevuiiinn . 594,847
Sewing machine, E. D. Weyburn 229
Sewing machine, multlple buttonhole, H. E.

HAWES... . iiiiiiiiiiiieeeearassssetssaccsscsssanas 595,171
Sewing machine plating device, H. 8. Ayres...... 595,
Shears. See Iron shea
Sheet metal can, Westerbeck (reissue)......... 11,641
Shoe horn, J. L. NyI&NAer. .......ueevnnee.nreeneenss 594,804
Shoe linings, machine for removing gore pieces

from, F. W.Lynn. ......ccoiiiiiiiiiiiinennnnnns 594,957
Signal. See Automatic signal.

Signature register and machine index, M. C.
D 21180 1) 595,129

S\lkwolrms, obtaining useful products from, A

Siphon head, G.
Siphon head, A.
g{nrt cychng,
Smoke eonductor. J.
Smoothing iron, G. Po 5
Snow melting machine,
Snow plow, Pearson & Webb
Soap dish, H. McManus..

Soap frame, H. D. M organ 594,889
Solder block, F. M. Bennett. 5,09
Soldering iron, electric, F. H. Harriman 594,872
Sole laying machine, C. 8. Gooding............. .. 595,097
Sound reproducing machine, A. C. Ferguson..... 595,
Spoke washers, machine for making and apply-
ing, A.Levedahl..............ocoiiiiiiiiiiiin... 595,108
Spoke washers, machine for making and apply-
dahl.. 595,107

g{)erlpherully toothed, A. Leveda

%pool A Dmn .........................

prin, ee oor spring.

Spur, gH .....................................

Sqnare and beve combined. D. 8. Hewitt

Stamp, hand, M. kaer .............................. X

Stamvpmg or shaping metaliic articies, device for.
McAUSIANA. . veveiivieieeriereierineeseresanes 94,960

Stand. See Display stand.

Starch manufacture of merchantable, C. A. Gor- 595,058

Statlon |ndlcator, Black & Gregory 595,138

Steam boiler, R. C. Carpenter.. 595,042

Steam boiler, J. A. Palmer . 595 071

Steam, closed continuous system for generatmg T

Steam trap R G. Chase. 594,857

Steam trap, H. Lucas...

Stirrup, H. ' Anderson. ..

Stirrup, W. H. Wilson.............
Stitching machine, blind, J. Arhes.
Stopper fastener, J. W. Bearce...
Storage battery, J. D. Rively.
Stove, oil. W, Wilder......... ....
Stovepipe hoider, Chase & Griswold.
Switch. See Electric switch. Poten
Switch’ operating device, S. B. Norris..
Tatle. See Extension table. Ironing
Table and desk, combination, H. Baum
Tack driving machine, T. C. Robinson 594,905
Takeup mechanism, Hutchins & T

03, 595,104

595,11
central statlon
. 595,241
595.004

. 595,197
595,284

Telegraph and telephone system,

combined, Robbins.............
Telephone circuit, G. K. Thompson. .. ..
'l‘elephomc selective signaling. J. A Barrett.
Testing plug. J. P. Me!
Thill coupling, J. C. Dale..

80
505,048

Ticket, railway, W. F. White . 594,976
Tile corners, means for indenting, W. S. Mac-
J = £ 5 000nB0000000000000000000080000060000000060 59,268

(Continued on page 399)
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Address,

Globe " Gas Engine, property
of Mr. Frederick C. Beach, Stratford, Conn.

50th Street and Lancaster Avenue,

No LICENSE. ABSOLUTELY SAFE.

Penmsylvania Tron (Uorks Company

BUILDERS OF THE

““GLOBE” 6AS

oo AND ¢ ¢ «

GASOLINE ENGINES

FOR STATIONARY AND
MARINE SERVICE
8F Catalogues and Prices on application.

PHILADELPHIA, U. S. A,

SO SIMPLE A CHILD CAN USE THEM
SUNART

MAGAZINE CAMERA.
Foldn)g Cameras.

i All slzes ranging in price from
| 8100 Sunart Junior, 3% x
"}é pxcture. $5
% Send 2 cent stamp for

[Nlustrated Catalogue.

SUNART PHOTO CoO.
RoOCHESTER, N. Y.

D_

OWD R C YS
“FUN WITH ELECTRICITY”
is just what youv want.

CARBORUNOUM C
Every boy
should have it. 1llus. Book, 5x’lzbsl_n,

Bn Ys B and Full Uutﬂt for 60 amusing an

structive experlments
ostpaid, 65c.
ree. THOS. S.

GAS+ GASOLINE E

WATER MOT

BACKUS WATER MOTOR CO. NEWARK N.J. U. 5. A.

No acids, no danger Complete,
Tllus. circulars of games and amuspments
ST. JOHN, 407 West 51st St.. NEW YORK.

The most handsome, neatest, quickest and most easily
acquired ornamental lettermg Based on mathematical
ﬂ'lnmples, anybody can learn it in a few hours from the

ethodical Textbook to Round Writing, complete with
an assortment of 25 single and double pointed pens,
postpaid, $1.10. The most practical system of lettering
for maps, plans. book headings, insurance policies, di-
plomas, legal documents, price tlckets. etc.

KEUFFEL & ESSER CO., 44 Ann Street, NEW YORK.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.
Anyone sending a sketch and descn%uon may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free. (ldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

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

MUNN & Co.z61 8roaeway. New York

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

N. Y CAMERA EXCHANGE.

50% Saved on all makes of Cameras
Headquarters for Buying, Selling

and Exchanging Cameras or Lenses.

Large assortment aiways on hand.

Developing, Printing, etc.

Photo supplies of every description

at lowest prices.

= Send 26 stamp for bargain

=—— list. Addn
N. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK

A New Static and Larg'g

COIL X RAY TUB

., Highest effic-
lencyobtamed

K?‘ Send for illus. catalogue

of X Ray Supplies.

Kirmayer & Oellmg, 17 Bromfield St., Boston, Mass.

LET YOUR SKIN BREATHE

he Robinson Thermal Bath C
will enable you to take steam 'l‘urklsh
and vapor baths at home. Opens up the
pores, sweats the disease out of your

system. Cures .a Grippe, Colds, Rheu-

i matism, Skin and Kldneyldleeases, Neu-
ralgia, etc. Reduces flei Gives youth,
clear skin and vigor. Our interesting
ok, * Heulth and Beauty,” sent free.
BEF‘ Good aqents wanted. Salary and
liberal commis:
ROBI SON THERMAL BATH CO.

912 L. Summlt Street, Toledo, Ohio.

L
St
Py
§
\ Abw

Pronounced by all who use it, the best
PAPER CLIP
in the market. Made by
THE UTILITY PAPER CLIP COMPANY,
DETROIT, MICH
For sale by all stationers and office supply

dealers. Send for sample box of 100, 25 ¢
by mail.

Mitraleuse Gas Burners. Invented
Aug. ’97 (on new principle—¢‘“Man-
tels” superceded) ® Indestmctible
economic, handsome, seli
consumers expye« repald, till

local agent appoint
A. G. MOREY LnGrnnze,Ill

EACLE
Graphophune

$10

A Perfect
Talking
Machine.

RECORDS
$5 per Dozen.

Agems and I]ealers Wanled in All Localities.

HAWTHORNE & SHEBLE,
606 Chestnut Street, Philadelphia, Pa.
GENERAL SALES AGENTS.

ITS ON THEHE LEVEI.I
The ‘*Which Way?*’ Pocket Level
tells in a second which direction
work is “out.” Accurately ground lens.
Nickel plated and shed. Sizeofa
dollar. Sent any w) ere on receipt of
One Dollar,

E. G. SMITH,

NOW IS THE TIME TO SUBSCRIBE

— FOR THE —

Columbia, Pa.

ESTABLISHED 18465.

The most popular Scientific Paper in the World

The SCIENTIFIC AMERICAN has been issued
every week by the present publishers for a
period of over fifty years. Itis the only
Journal published in this country which is
devoted to a general treatment of. the de-
velopment of the sciences, arts and manu-
factures. Each issue is embellished with
numerous illustrations showing great engi-
neering works, the most recent inventions
in bicycles and motor carriages, new forms
of machinery, photography, the latest addi-
tions to the navy, new guns, locomotives,
etc., sixteen pages each week. Many of
our patrons have been on our subscription
books for a period of thirty or forty years
and we often receive letters from old read-
ers stating that owing to a careful reading
of the paper since boyhood, they owe their
success in life more to having had the
SCIENTIFIC AMERICAN as their constant
friend and companion than to any other
one cause.

The SCIENTIFIC AMERICAN should have a
place in every dwelling, shop, office, school
or library. Workmen, foremen, engineers,
superintendents, directors, presidents, offi-
cials, merchants, farmers, teachers, law-
yers, physicians, clergymen—people in
every walk and profession in life, will de-
rive satisfaction and benefit from a regular
reading of the SCIENTIFIC AMERICAN.

As an instructor for the young it is of
peculiar advantage. Try it.—Subscribe
for yourself—it will bring you valuable
ideas; subscribe for your sons—it will
make them manly and self-reliant; sub-
scribe for your workmen—it will please
and assist their labor; subscribe for your
friends—it will be likely to give them a
practical lift in life

A yearly subscription to the Scientific
American is a most acceptable gift to a son,
employee or a friend.

NEW VOLUME COMMENCES JANUARY 1S8T.
SUBSCRIPTION PRICE,
$3.00 a year, or $1.50 for six months.
1%~ Send your address for a free spe-
cimen copy.

MUNN & CO., PUBLISHERS,
361 BROADWAY, NEw YORK.

ing

© 1897 SCIENTIFIC AMERICAN, INC.

for Production and Manipulation of Light, Acetylene Gas
Generators, Flectric Light Stereopticons and Animated Pic-
ture Machines, etc.

J. B.

131 Post Street, San Franclsco, Cal.
Show Rooms, Broadway and 3i.h Street, New York.

Catalogues Free.
115 & 117 Nassau Street, New York,
» 189 La Salle Street, Chicago, I1l.
Acetylene House Light=

OLT & C
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A COLLEGE™f) CENTS
EDUCATIONO)UAWELK

2 down a month WE GIVE
S e is s 3% e T YO R Y OF

STEAM ENGINEERING

Locomotive, Gas, 'Traction, or Marine Engineer-
ing; Refrigeration; Mechanics; Machine De-

sign; Mathemamcs, Physics; Organic and In-
organic Chemistry,
tive Analysis;
Bridge,
¥ngineering ;

ualitative and Quantita-
lectrical, Mechanical,
cipal, or Hydraulic
Power and Lig lJl:mgi

ivil,
ilroad, Muni
;_Electrical
Sheet’ Meta
Wiring and UU s Pattern
Rell Work; Dra.fmng,
Electrical Rallways, sSurveying and Mapping
Metal, Placer or Coal Mining: Assaying and
Blowplpmg, Prospecting; Architecture; Sani-
tary Plumbing, Heating and Ventildation, Archi-
tectural Design; Highway Construction ; ! Archi-
tectural or \lechnmcal Drawing; Bookkeepmg,
Stenography: Knglish Branches; or Pedagog-
ics of iinglish Branches.

ALL WHO STUDY
Guaranteed Success.

‘We have helped thousands to
better positions and salaries. Cir-
cular Free. State subject you wish
to study.

Electrical

4z The International Correspondence
Schools, Box 942, Scranton, Pa,

course in mech. drawing at Rockton Corresp.
| 5 School of Mech. hnemeerg Little Falls, N. Y‘:
B.703, will make you a proficient draughtsman
Easy Lessons in Mechanical Drawmg & Machine Design
y J.G. A. MEYER.
Published in 24 parts,
at 50 cents each. Sold
by Subscription Only.
Simple, thorough and
reliable. Intended
chiefly forself instruc-
tion, and is indispens-
able'to all mechanics,
i engineers, and those
engaged as workmen. users or sellers of machine
Agents Wanted. Young, energetic men to canvass the

shop in which they work, preferred. Send for circulars.
Arnold Publishing House, 16 Thomas St., New York.

~cfor g O L’J"

1ZE

VERy DrscRIETOM
CKNESS of METALx
SHAPE_°*

Independent

NEW YORK.

More widely and favorably known than any other
weekly newspaper of the world. For nearly fifty years
it has held the first place. It has a larger list of famous
writers than any other three papers.

4 NAE THE

TABLE OF CONTENTS WEEKLY:

POEMS,
CONTRIBUTED ARTICLES,
FINE ARTS,
SCIENCE,

SURVEY OF THE WORLD,
MUSIC,
EDITORIALS,
EDITORIAL NOTES,
RELIGIOUS INTELLIGENCE,
BIBLICAL RESEARCH,
MISSIONS,
LITERATURE—BOOK REVIEWS,
FINANCIAL,
COMMERCIAL,
INSURANCE,

OLD AND YOUNG,
STORIES,

PEBBLES AND PUZZLES,
WORK IN DOORS AND OUT,
PERSONALS.

Subscription $3.00 a year, or at that rate for
any part of a year.

SPECIMEN COPIES FREE.

A SPECIAL OFFER.

THE INDEPENDENT, one year .. %€3.00
The Century Magazine, one year .. 4.00
The “ Century Gallery of 100 Portraits” . 7.50

$14.50

All of theabove for $7.50, a saving of $7.00.

The *Century Gallery of 100 Portraits” includes the
best likenesses of 100 of the most prominent persons in
the world which have appeared in .the Century Maga-
zine. Size 934 x13%; put up in handsome box delivered
free by express. Each portrait ready for framing, and
very desirable for Holiday gifts.

A remittance of $7.50 to THE INDEPENDENT will se-
cure a year’s subseription to both THE INDEPENDENT

and Century Manazine, and the * Century Gallery of 100

Portraits,” delivered free by express,

THE INDEPENDENT,

130 Fulton Street, New York.
B Mention the Scientific American.

’I‘lle w1tl1 partially removed corners, W. S. Mac-
'1‘11es, fr&‘l’l:ll’l‘l’g‘,’(‘)‘ CHL Basquin., ..ol
Time recorder, workman’s, S. Heller.
Tire armor, cycle, E. H. Graves..............

595, 2“0
5.

Tire for vehicles. spring cushion, . Allen. 595, 'Bl
Tire tightener, W. P. Goolman.. ... H94,992
Tlres, tool for repairing pneumatxc M. ris-
old 594,869
Tobacco in packets, machine for wmppmg ‘and
securing, Rose & Wills.........ooooooiiieiienns 594,963
Tobacco leaf stemming machme W. H. Butler.. 5%, "041
Tongs, ingot, 8. W. Gillin...................oo coeet 594,867
Track cleanmg device for street tramways, L. B
............................................... 595,183
Tra See Steam trap.
Tlee protector C.C.CoulSon...............cceceeees 595.149
Trolley arm for electric railways, S. H. Short..... 595,080

Shor

Trolley connection for canal boats, F. J. Shew

rin
Trolley system, underground, L. K. Walkin:
Truck, car, W. E. Cooke..
Tug, bame, W. J. Camphell
Twyer, furnace, M. Hynes.
I'ypewriting machine, E. E.
Umbrella, H. Bastide..
Unicycle. 'W.'T. Parsons
Valve, J. B. Arntzen..
Valve, J. Austin....
Valve, C. Gulland.
Valve, J. O’Meara..
Valve, balancing slld
Valve gear, J. D. Hood..
Vehicle body, J. E. Frenc|
Vehicle, motor, B. L. Peck.

Vehicles, steermg‘ device
Schreiber. .

Veil clamp, E'S Hme .

VelomBedes, variable speed driving gear for, C.
USher.........cciiiiiiiiiiiiiiinnn 595,242

Ventilating show window, S. E. Maxon. 595,188

Ventilator. See Car ventilator. .
Vise. bicycle, W. H. Holmes.. 504,874
Voting machine, C. De Croes. .

. 594,986

Wagon, dumpm g, W. L. French . S

Washing machine, clothes, J. Heselwood

Wa.(t:chh pl%te drlllmg and tapping machine, D. H.
u;

3

re
Watch, stem winding and setting, G.
TLOCKWOOW, e oevveesnernsnensnsesnnsnnanns vnnnses B8
Wa%ler ﬁloset bowls, supply regulator for, J. Mad-
OCK ..o et et ie ittt
Water closet cisterns, ball cock for, T. Hand
Water drawing apparatus, W. B. Livermore.

Water elevator, J. F. Durham . 5Y5,15¢
Water gate or valve, E. Jendis . 594 ‘Jo«l
Water heater, E. L. Schneider.. L 595211

Wat[(;,rhheaters apparatus for cleaning, G. J.

95,120

Water motor, C. W. Horton............. !a 246
Waterproofing compound, L. P. Convers . 04,985
Waterproofing material, L. P. Converse.. ’94')64
W eighing and baggmg machine, automamc, \V
JoEIOtt. ..ot 595,154
Wheel. See Vehicle wheel.
. 595273

Window light, lenticular. F. C Soper
‘Window, prismatic, J. Ew

Wire str etcher Johnston & Kyle
Wire nghtener . Short.
‘Wire unwinding dev1ce, H.C. W .
Wires, die for joining mtersectmg, D.

. .)‘)4 841

y
Wood plug holder, A.
Wood twisting mac
Wrench, 1. Green ...
Wrench, E. B. Sankey.
Wringer roll, R. P. Hor
Zinc pigments, manufacture of,

DESIGNS:
Badge, T. B. SLe henson..
Basket, G. 8. M. utter

Bed spring, E E. Rig;

Bicycle frame, M. A. Andrews
Bicycle saddle, J. Serson
Cabinet, hotel,
Carpet, A. M. Rose .........
Chain link, blcycle, P. Burn
Cover, L. Wojidkow

Cutout holder, fusible, F. Schwedtmann

Dish, cover, R. L. Johnson..

Dust protector, H. S. Cover..
Fabric for hangings, portieres, et
Gas burner fixture, E. Lindner.
Hammer, J. L. S
Hook, coat, hat, and umbrella,
ce shaver, H. M. NOTtON..ocuvrennens
Lacing hook for gloves, lI H Eaton.
Lemon squeezer, G. R. Blak
Manhole frame, T. P. Greger
Pan, cake, C. E Schmidt..
Pot or kettle stand, L. Woj
Prism canopy, F. I.
Prism light, O. H. Basquin
Prism light, H. F. er
Prism light, J.
Prism light, F. C Soper.
Prism light, F. L ertlgh
Prism pavement pane!
Prism plate, E. C. Waller.
Prism plate, F. L. Wright..
Prism plate and border, E. C. Waller
Prism plate and border, F. L. Wrigh
Pump frog, S. Pennell
Ring, C. F. Knapp............ ..
Roentgen ray tube, 1. W. Howell
Rug,J.S. Travis.........ccoovuenen.n
Seam welting strl
Shoe vamp sta,
Soap cake, H.

Stove, gas heatmg, E. (‘ Warren 7.
Tackle block, T. R. Ferrall........ 7,950
Tea holder, I. Wojidkow. 7,
Tea kettle, L. Wojidkow... 27,943
Tea kettle st and, L. Wojidkow. 1941
Tray, bread and cake, L. Wojidkow................. 21,935

TRADE MARKS.

Adhesive cloth or adhesive tape for use by elec-
tricians, surgeons, bicyclists, and others,
OKON* $€ COMPANY....tuneunernererensenseneaanenns

Articles and preparations for the teeth, hair, and
skin, certain named, Dresdener Chemlsches
Laboratorium ngner

Beer. American Brewing C

Canned salmon, Alaska Packers’

30,933

. 30,942
30,958

on.
30,948
. 30052

Catchup, tomato G. Bergen
Coffee, roasted, E. J. Gillies & Company .
Corsets and wmsts, women’s and children’s, Al
Hamburger & SONS.....coviiiiiiiiiiiiiiineees o
Diamonds, rubies, pearls, and other artiticial
gems, artificial, Nicholson & Way...............
Eggs and baking powder, specially prepared pro-
duct for use as a substitute for and containing
the constituents of, G. Lewis & Company......
Eggs and baking powder, specially prepared_pro-
duct, used as a substitute for and containing
the constituents of, G. Lewis & Company..... 3
Flour, Sands, Taylor & Wood.
Flour, wheat. Cargill & Fall...
Food, breakfast, Cream of Wheat Company.
Gloves, T. Andrews, Sr............
Jewelry, plated, McRae & Keeler. b
Malt for a beverage, special preparation of, South

Creed & Green
Olives, Seville Packing Company.. .
Photographs and photographic plctures, 7. ¢l

Marceau. .........oiviiiiiiiiiiiiia s
Pitch for pitching beer kegs, barrels, beer mugs,

bottles, and vats, Anchor Pitch Company......
Polishing material for metal goods and articles of

various kinds and classes, W. 1. Richmond..
Sardines in oil, La M. anna, Azema & Farnan.
Sauce, mint, Bryan & Black...........
Velocipede hol er, R G Woodward
Watch movements, Hampden Watch Con:pany.
Whisky, W. Teacher & Sons..
Wood preservatives, S. Cabot.

A printed copy of the specitication and drawing of
any patent in the foregoing list, or any patent in print
1ssued smce 1863, will be furnished from this office for
10 cents. Inordering please state the name and number
of the patent desued and remit to Munn & Co., 361
Broadway, New York. Specialrates will be given where
a large number of copies are desired at one time.

Canadian patents may now be obtained by the in-
ventors for any ot the inventions named in the fore-
%oing list, provided they are simple, at a costof $40 each.
f comphca ed the cost will be a little more. For foll
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

P“CHFA,
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GLOSSY or MATT.

‘The greatest
dozen cab’s,
Rough ide Papers are the
an insoluble gelatine paper.

Nepera Chemical Co.

.

&
OpmppS

VELOX P

E A Revolution in Pho-
tographic Printing.
When exposed to the same light, prints
500 times quicker than albumen
No dull or rainy weather to interfere with your work.
No dark rooms nor complicated manipulation.

Developed and toned .as fast as the printing frames can be filled. Permanent prints.
aper for hot or damp climates.
eveloper and three sample prints.

0 cents in stamps brings two sample
Nepera Platinoid, Enameled and
best and most uniform inthe market. Nepern POP,

Rembrandt, a Matt Printing-out Paper.

Sole Manufacturers, NEPER

or

wi

il

A faultless natchmg machine ror 38 eggs. Price, $6.!
Heat and moisture regulation and ventilation. abso-
lutely perfect

o Electrical Aglparatus

With our Complete ectrical a
This is net a prize offer.
dents.
a short time,
Our 72-page Catalogue, s ent free to a.

Institute for Home Study of Engineering

This app:

AR « Yo
Paris, 159 Faub.Poissonniere. Chicago, Ill.,21 Qumcy St.
includ-

g2 Dynamo sent

nd Mechanical Course,
aratus is required by all stu-

They have hitherto had to pay extra for it. We will, for
ive it Free to those who enroll.

ny address, explains.

00.

A book about the Wooden Hen, and
e about

EXCELSIOR INCUBATOR

11 be sent free to any one naming this paper.
GEO. H. STAHL, Quincy, Ill.

¥ 1n the supenorl y clmms of th
RE IABII. ATOR
at: g_. entuely auto-
you put in the eggs, the
the rest. A.

==& b 4 | BY INCUBATORS

R —
¥ Get our128 p. catalogue. Beauti-
# fullyillustrated ; full of pointers
on poultry cnlture and explain-
ingtheart of hatchmg eggs by
machinery. Mailed for 6 cents
in stamps ; worth a dollar bill.

INCUBATOR C0.. Box'?5 DES MOINES, IA.

ft.
ft

R

H

horse-)
B

FOR SALE

enlargements have rendered the followi
they are in good condition, and are otfer
1 Live Steam Purifler, 300 h. p

fier, 40 in. in diam. 18 £t. Jon; H

BOILERS AND STEAM
PURIFIER. Changes and
ng useless to us;
ed at low prices:
. Hoppes Live Steam Puri-
2 boilers 60 in. in diam. 16
long, with 50 4in. tubes; 2bollers 66 in. in diam., 16
loug with 54 4 in. tubes. For further informatio
rices address THE NATIONAL CAS
E(‘ STER COMPANY, DAYTON, OHIO.

$

HAND BONE, SHELL, CORN

AND GRIT MILL for Poultrymen.
Daisy Bone Cutter. Power Mills,
%> Farm Feed Mills. Circular and testi-
monials free. WILSON BROS., Easton, Pa.

2books with work-

Uw TO MAKEADYNAM ing drawings, }4

ower size. Price 10c. 1-horse-power, 23c.
BIER PUB. CO., Box A, Lynn, Mass.

,220 Seneca St.,Cleveland,0.
SPECTACLES { &% BAlLsyeie
for new optical catalogue. 271 Wabash Ave., Chicago.

l-—ll_M E

PH
ARD

|

<in

FOR
FOR A

INES Corllss Engines Brewe s
lc aml Bn[tlers’ Machinery. 'l‘ﬁ VILTER
le(x CO., 899 Clinton Street Mllwaukee, Wrs

DEVELD

exposures.

Your own Fllmi Booklet free on de-
veloping and testing of under and over
Yonkers Photo Specialty Co., Yonkers, N.Y.

Bicycle, and Photo. Noveitieg,

ELECTRICAL

low prices, 100 page cat. FREE
A GHANG anda

l.l.s €0., 82 Cortlandt8t:,N.X,
ticulars address W.

A valuable patent
00d busmess for sale. _ For par-
Clny, Ehzubeth, Ky.

T O SRR,

E WHEELS. MODELS 8 EXPERIMENTAL WORK . SMALL MACHINERY
1'?grﬂ.'\'lﬁ.‘i B ETC. NEW YDRX STENCIL WORKS 100 NASSAU 87 N.Y.

WANTE m
2

Expenmemal & Model Work

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

"IMPORTANT DISCOVERY,

A composition of metal for soldering Aluminum, etc.
The rights for sale! Address Josef A. Weigert and C.

foreman blacksmith in large ma-
chine shop, one that has had ex-
erience with trip hammers and general blucksmlthm
tate a.ge and experience. Address D. F. M, Box 773, N.

A. Kuenzd, 804 N. Second St., Phlladelphla,

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

w. E. CALDWELL CO.,
217 E. Main Street, Loulsvu]e Ky.

Isco “ NT Lowest Cash Discounts allow-
ed on_Architectural, Scientific.
Electrlcal Mechapnical, Industrial and Technicai
(e (,ata]ogue and Discount Sheet Free,
WILLIAM . (‘OMSTOCK 23 Warren St., New York.

ACETYLENE APPARATUS

Acetylene number of the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most
recent, slmple or home made and commercial apparatus
for generatmg acetyleneon the large and small scale.
The gas a8 made for and used by the microscopist and
student; its use in the magic lantern. The mew French
table lamp making its own acetylene. (‘ontamﬁd in
SCIENTIFIC AMERICAN SUPPLEMENT,

Price 10 cents prepaid hy mail. For other numerous
valuable articles on this subject we refer you to page 21
ogé)ur new 1897 Supplement Catalogue, sent free to any
address.

233

. An indispensable work to all int er-
Chicago Brewing Company........c.oeeeeeueeenen. ,956 tlonary ested in electrical science. Suit-
Medlcmal£repamnon for the cure of mdlgesnon, able alike for the student and professional. A

$
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A Complete Electrical Library

BY PROF. T. O'CONOR SLOANE.
A VALUABLE AND INDISPENSABLE ADDITION TO ANY LIBRARY.

A A NSNS

This work 18
Electrlcltdy sSimplified, cuo’smpist
ever published on the subject. Shows how two
plates of different metals mmersed in acid can
send a message around the globe; how a bundle
of copper wire rotated biu steam engine can he

the agent in lighting ourbomes and streets, ete.
158 pages, illustrated. Price............... %1.00
Arithmetic of Electricity. *.oa"

treatise on electrical calculations Of all kinds
reduced to simple rules and illustrated by prac-
tical problems with solutions, followed by an
exbaustive series of tables. One of the most
useful works gublished on electricity. 138 pages.

£1.00

illustrated. Price..........ccovvveeiinnnnn.
DYNAMO
Electric Toy Making, BiNA%
and Electric Motor Construction. A worl
for amateurs and young folks. Shows how to
make at home Electrical Toys, Motors, Bells,
Magnets, Batteries, Dynamos, and_electrical
instruments in general. 140 pages tully illus-
trated. Price o

How to Become a Successful
Electrlclan Indicates how the student

may become a 8elf-taught
electrical engineer without the great expend-
iture of time and money incident to a college
course. 189 pages, illustrated. Price €1.00

The Standard Electrical ch-

practical handbook of reference containing

5 Volumes
for $5.00

definitions of about 5,000 distinct words, terms

and phrases. Definitions are terse and concise and
entirely new edition brought up to date and
ot all who desire to keep abreast with the progress of
venient. 682 pages, 393 illustrations. Price

SPECIAL OFFER

Dollars for the Complete Set.

free, in separate parcels, at the same price.

A $7.00 ELECTRICAL
5 VOLUMES.———1300 PACES.

§#~ Send for special

MU

© 1897 SCIENTIFIC AMERICAN, INC.

in a neat folding box as shown in the illustration, at the Special Reduced Price of Five
Yousave $2.00 by ordering the complete set.
or express, prepaid, to any address in North America.

%™ These valuable books sold separately at the published prices.

—OVER 450

circular of the complete contents of all of these books.
complete 116 page book catalogue sent free to any address.

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

include every term used in electrical science. An
greatly enlal‘ged. Should be in the possession
his branch of science. Complete, concise and con-

to readers of the SCIENTIFIC AMERICAN and
their friends. We are able to furnish the above
five volumes, handsomely bound, an' inclosed

Sent by mail
To toreign countries, by mail, post-

LIBRARY FOR $5.00.
ILLUSTRATIONS.

Also for our
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Scieutific Jmevican,

[ DECEMBER 18, 1897.

TO THOSE INTENDINGC BUILDING.

To insure a perfect and permanent finish on all natural interior woodwork the use of the

WHEELER PATENT WO0OD FILLER

is essential.

BREINIG’'S LITHOGEN

is a paint that will outlast lead and oil, and is especially adapted for buildings exposed to salt air.

1 rchitects and owners, in their own interests, should see their specifications carried out in full, and examine bills
for the articles specified before accepting work as satisfactory. r

{references—'''he leading architects throughout the U. S,

THE BRIDGEPORT WOOD FINISHING CO., New Trlilford, Conn.
Chicago, 215 E. Lake Street.

New York, 240 Pearl Street.

SILICATE PAINT

Sole manufacturers of the above articles

Boston, 85 Oliver Street.

The Crowmng Triumph

of a long and successful career—

THE NEW MODELS
of the

Remington

Standard Typewriter.

The Always-Best Typewriter
made better yet.

WYCKOFF, SEAMANS & BENEDICT
327 Broadway, New York

s adadhadhadidadodadadidod bt i bbb

€Eclipse ¢ Bicycles

FITTED WITH

Rutomatic zoaster and Brake.

Wheel
Always
Under
Perfect
Control

/ B Are always
</

The Coaster consists of automatic clutch in the
rear sprocket, which is thrown out of gear by hold-
ing the pedals still. The machine moves on with
the chain and sprockets stationary and your feet
on the pedals.

The Brake applied by back pressure on the ped-
als. which throws a spoon on tire of rear wheel. Re-
leased by forward movement of pedals.

Touring Made Easy. Street Riding Made Safe.
¥~ Send for Circular describing in detail.
ECLIPSE BICYCLE CO.

Box X, ELMIRA,N. Y., U.S. A,

VT T T T T TR TR T
ARITHMETICAL
ALL 3ROBUEMS A .

solved rapldly and accurately
by the Comptometer., Saves
60 per cent of time and entire-
ly relieves mental and ner-
vous strain. Adapted to all
commercial and scientific
computation, Whydon't
F getone? Writefor pampZIet
FELT & TARRANT MFG. CO.
52-56 ILLINOIS ST, CHICAGO. "

Cbe ‘fmv Dollar
~—Cribune

The Best Wheel for the

Price in the World.
Do not think of buying
until you have seen it.

The Famous Blue Streak.
Faster Than Ever.

PO W W W W wWwewwewe

‘Write for Advance Sheets. 1898 Prices Ready.
3®"~ Secure the Agency if Po ible.

CThe Black Mig. @o., Erie, Pa.

e (ARDNIR]IESTOCK

CHBESIY&CO (i A0 35

by Corre5fondence Method new. Doubles %ro-
gress. A. Johnson, 401 Howurd 8t., Syracuse,

" CINAHRIENC

755 S CLlNTONST

TawD £0M CATALO6VE

Latir]

i fAGTu
2 APHIC Ap’? °rm‘3

ARKYGs

llz:un NE&CAYgLE OUTFITCAN'T BE

BEATEN FOR QUALITY OR PRICE

engraved on the

TTHOROUGH £INSPECTIONS
INS I?RAN CE
AGAINST-LOSS
DAE[E\GE
Loss re
INJ URY

TO-PERSONS
CAUSED-BY

STI‘AMBOILER EXPLOSIONS

oJ-M- ALLEN-PRESIDENT  'W-B-FRANELIN - VICE PRESIDENT
J-B.DIERCE:SECRETARY _ F-B-ALLEN - 22VICE PRESIDENT

WALTHAM WATCHES.

Every watch movement that
leaves the factory of the
American Waltham Watch
Company has the word « W altham>

plate. That

name 1s a full guarantee by

the Company which has more
Watches in use throughout the
world than all other American

companies combined.
For sale by all jewelers.

YOU are Intending to Represent a Strictly High Grade Wheel, would you ask for more
Talking Points and Special Features than are contained in our 98 Trade Winner?

e e “E0Rr Readv dlld Reliable” = = «

i

Crank and Sprocket
Arrangement,

Front Hub.

Seat Post Adjuster. PERFECTION in every
Strength is-nowhere sacrificed for light- little detail its excelling features..
ness. Nothing Useless Put In. Nothing Useful Left Out.

KQQ u with the tide of prosperity and represent a thoroughly reliable wheel which
. p p contains Tmprovements that Tmprove and Calking points that Talk.

THE OLIVE WHEEL CO., SYRACUSE, N. Y.

Flush Joint
Connection.

7

[

American Celegrapb Kevs

Lever is made of

A USE OF POWER

can bardly be named (unless it be
for driving an air-ship) that the

> GHRRTER

iz not being applied to. It uses
Gasolme, was the FIRST in
he U. 8. to use Gasgline; is pre-

hosphor bronze and
8 be
Will

er than steel.
never rust or
tarnish. Contact
points are pure pla- :
tinum. The neatest
and best key on the market Money returned if goods
are not satisfactory. (& Send for catalogue and price
list. Address A. E. Moses, 36 S. Water St., L]eveland 0.

’!

N s—— eminent to-day. Proof
all over the Western Hemisphere, by addressing

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

PRIESTMAN SAFETY OIL ENGlNE

“A thoroughly successful commercial En-
gine. using a Safe (il.’—Franklin Institute 4
No Extra Insurance, No
Steam, No Gas. No Gasoline. [N
Reliable, Sate, Economical. §
and Convenient. Chosen by
Nine Goverrments Used for |

ne: &rlg every 80
PRIE TMAN & Cc lncorp d,
530 Bourse Building,

from

LAUCHLIN FOUNTAIN PEN
$ |~ D

Guaranteed satisfactory or money refunded. Hard Rub-

ber Holder, 14k. Gold ‘Pen. Never Drlps —Never Skips

B¥~ Write for « atalogue and Agent's Terms. Addre
LAUGHLIN MANUFACTURING CO., Detroit, Mlch

At 2 Price

Our
Cheapest

Bicycies, Watches Guns, Buggies H:rness,
Sewing Machines Organs. Pianos Safes,Tools
Scales of all varieties and 1000 otherarticles
Lists free CHicaGo ScarLk Co . Chicago 1li.

Philadeélphia, Pa.

4 An exact tepmductlon in

epeated tests enable us to say that even from precisely the
same steel the tubing produced by any other method falls
short of ours in strength about

10,000 Pounds per Square Inch

WITH EQUAL DUCTILITY.

This emphasizes the excellent effect of our accuracy,
of our annealing process and the total absence of
pickling during the operation.

“Ploneer™ Fifty Point Garbon Steef Tube

is safe insurance to the rider and means success to the manufac-
turer and dealer. It is essential to a really high grade wheel.

We invite our customers to come in on our floor and select their tube from the gen-
eral run, and to take any piece they choose to select as a sample of excellence.

No specially prepared samples !

We should be pleased to qunte you discounts on application. Send for printed matter.

POPE TUBE COMPANY, Hartford, Conn.

“PIONEERS” in Correct Composition,

© 1897 SCIENTIFIC AMERICAN, INC.

FOR TO
WM JESSOP & SONS

Our
Fifteen Years'

Experience
Is Embodied in the

Premo
Camera.

SEND FOR CATALOGUE K.

ROCHESTER OPTICAL CoO.
ROCHESTER, N. Y.

Fon SALE Patent No. 594%6 on simple photo=

graphic printmg apparatus. Enables:
Any member of frames to be exposed mmu]mneously
for any predetermined interval; facility in operation;
uniformity in results, and cheapness in manufacture,
Time of exposure is weighed out. Address E.K. A,
43.) Mrdison Avenue, New York City.

page catalog of Magic Lanterns,

Stereoptlenns, Views, with instruc-

GUUD PA l tions for giving exhibitions, Free.

McALLISTER, fo Optician, 49 Nnesall St., N.Y.

for men with small capital. 250-

WIZARD BOWLING ALLEY

IS the latest and most popular

amusement for ladies and
entlemen, girls and boys
or the season of 1897-98.

miniatute of the mod-

bsti-
ern game played ac- ot
cording to regula- tu :nee:aa}
tion rules. spinning
Instead of the ball of pecu-

rolling ball with

its noise and liar internal

construction
whose uncertain
nts

necessary ex-
ertion to

moveme: in-
::nllapg It crease the interest
Wizard in its resuits.

Length, 36in., with
nickel ball, pins, rules,
score card, etc.. put up in
a blue glazed box and sent
securely packed express pre-
paid to any address upon re-
¥ ceipt of price, $1.50.

KENNEL & SALZMAN, Hamilton, Ohio.
Mention Sc’tem@ﬁc American.

IMPERIAL BAI.L BEARING AXLE

'97
PATTERN.

st
Endorsed by the Lead Carriage Builders.
To RiDE EAsy, CGET RuBBER TIRES
The Kelley, Maus & Co. Tirc is the best on the market.
Write for Descriptive Catalogue.
KELLEY, MAUS & CO., Imperial Ball Bearing Axle and
Vehicle Rubber Tire Dept., 439 Wabash Av., Chicago.

SYNCHRONOGRAPH.—A NEW METH-

od of rapidly transmitting intelligence by the alternat-
ing current. full description of the interesting ap-
paratus of Crehore and Squier. 13 lllustrnmons SCIEN-
TIFIC AMERICAN SUPPLEMENTS 111 d 1115,
Price 10 cents each. For sale by Munn & Co. and all
newsdealers. Send for new catalogue.

2 D ] N -
THE PEARL* COUNTER

LEGIBLE DURABLE HELIABLE

PRINTING INKS

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






