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THE LOCOMOTIVE OF THE FUTURE-A SUGGESTION. 
The really remarkable rate of increase in the size 

and power of the modern locomotive, especially in the 
past four years, brings the locomotive-builder face to 
face with the question of making some very radical 
changes, if  he is to satisfy the inevitable demand of 
the twentieth century for locomotives 'of greatly in­
creased power and endurance. We recently illustrated 
a locomotive built for the New York Central Rail­
road, which showed a boiler capacity not far from 
double that of the celebrated No. 999 of the same 
road. The great dimensions of the boiler were rendered 
possible by the adoption of the Atlantic-type method 
of disposing the driving wheels, whereby the firebox 
may be extended to the full width of the loading gage. 
The diameter of the barrel, however, in locomotives 
of this type cannot be increased in proportion, the 
necessarily large driving wheels in express locomo· 
tives placing the barrel of the boiler so high that a 
restriction is put on its size beyond which it can' 
not go. 

At the present juncture, then, we may reasonably ask 
whether, in view of the restrictions upon boiler space 
offered by the present method of carrying the engilles 
and the boiler upon one frame, it would not be advis­
able to remove the engines and driving-wheels to the 
tender, replacing the present locomotive frame by a 
low frame or platform, d 'esigned simply for carrying a 
boiler of the full diameter allowable by the present 
loading gage. We have given the subj ect considerable 
study, and are satisfied that, as far as the tender is 
concerned, there are no structural difficulties: to pre­
vent the engines from being carried upon the same 
frame as the coal and water. 

It is a common occurrence in the history of en­
gineering for a device to antiCipate the true era of 
its usefulness ; witness BruneI's "Great Eastern," which 
was forty years ahead of its time, and i s  only now 
being equaled in size. The suggestion of engining 
the tender is  not new ; for between 1855 and 1860 Stur­
rock introduced, upon the Great Northern Railway, 
England, some locomotives which, in addition to the 
engi nes on the locomotive proper, had a set of engines 
carried beneath the tender. So great was the increase 
in hauling power that the device defeated its own ends, 
the sidings of the railroads at that day being all too 
short to accommodate the long trains of cars that 
these steam-tender locomotives could haul. Two other 
difficulties encountered by Sturrock were the fact that 
the dust and grit raised by the locomotive caul'!ed a 
rapid deterioration of the wearing parts of the tender 
engines, and that it was impossible in those days, to 
provide a satisfactory flexible joint in the steam pipe 
between boller and tender. The difficulties above 
mentioned would not be encountered in a present-day 
appli cation of the system, the platform and siding 
space being ample, while the dust and grit difficulty 
could be overcome by running the locomotive tender 
first. Moreover, a three-joint ball-and-socket connec· 
tion in the steam pipe might be used between engines 
and boiler ; or, if  this were found to be impracticable, 
it might be replaced by a large-diameter coil of pipe, 
made of steel of a high degree of elasticity. We are 
free to admit that this connection would probably be 
the most difficult pr6bl€m in the design ; but there 
is no reason to suppose that i t  would be beyond the 
possibilities of modern workmanship and materials. 

By this separation of engines and bOiler, it would 
be quite practicable to produce an express locomotive 
of from two and one-half to three times the power 
of the most powerful express locomotive existing to· 
day. In the first place, the boiler platform could be 
carried on two low, six-wheeled trucks, and by utilizing 
its full ten feet of width to carry a water-tube boiler 
of the Yarrow or some oth'o!r first�class torpedo·boat 
type, and installing the necessary fans for forced 
draft, ( the latter, by the way, a device tried as long 
ago as 1830 by Seguin on O!le of Stephenson's engines ) ,  
it would be possible to provide three times 'as much 
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heating surface as is found in the boilers of our largest 
express locomotives. 

As to the utilization of this great steam capacity, 
the tender might contain two independent sets of en­
gines, arranged on the Atlantic type system, with the 
cylinders carried over four-wheeled trucks at either 
end, and two independen t sets of four-coupled driving­
wheels between them. Such an arrangement, using 
blind drivers of 6 feet 6 inches diameter, with only 
an inch of clearance between them, could be accom­
modated' on a rigid wheel-base not to 3xceed 31  feet. 
The decreasing weight on the drivers when the engine 
is  running, due to the consumption of fuel and water, 
could be compensated by uti lizing an adj ustable ful­
crum to transfer an increasing amount of weight from 
trucks to drivers. The coal space on the tender could 
be built with its sides and ends sloping to the center, 
after the fashion of a hopper-car, and a small bucket 
or screw conveyor could be arranged to bring a con­
stant feed of coal from the bottom of the coal space 
up· to the footplate of the boiler. 

A water-tube boi ler, built up to the full limits of the 
platform on which it  was carried, would provide an 
ample supply of steam at 225 pounds pressure for 
two sets of the largest-sized engines that the adhesive 
weight of the tender would allow. 

If the steam tender were provided with four 22 x 28 
inch cylinders, and the maximum load on each set of 
coupled drivers were 110,000 pounds, the total draw­
bar pull would be about 60,000 pounds, or sufficient to 
haul a train of fifteen Pullman cars over a road of 
normal gradients and curvature at an average speed of 
60 to 65 miles an hour. A common cab would do duty 
for the engineer and the two firemen, the arrange­
ment being similar to that adopted on the well-known 
Fairlie type of locomotive. 

As to the method of using the steam, it might be 
found preferable to expand it in three or four stages ; 
but if the simple, high-pressure system WQre used, there 
would be the ad vantage that, the boiler being supplied 
with independent forced draft, the exhaust noz:!es 
could be greatly enlarged and the back pressure re­
duced. 

It will be seen, at once,  that should the development 
of the locomotive follow along the lines indicated 
above, there would be a considerable increase in the 
total load on a given wheel-base, with the result that 
even our first-class roads would h1,lve to consider 
once more the question of replacing, or considerably 
strengthening, their bridges and track structures. 
This, however, will have to be done, in any case, before 
the lQcomotive of the present type has reached its limit 
of power and weight. 

....... 
BEHR ON HIS HIGH-SPEED MONORAIL SYSTEM. 

At a meeting of the Society of Arts, held last month, 
F. H. Behr read a paper upon his proposed high·speed 
electrical monorail between Manchester and Liverpool, 
which gives a better insight into the theories and 
aims of this indefatigable engineer than was obtained 
from any previous published account of the system. 
Mr. Behr states that he himself lays no claim to the 
propounding of the original idea, the credit due him 
being based upon his having developed the general 
ideas and principles of others in the desi gning of the 
practical detaiib, and in having constructed monorails 
which have been worked successfully in carrying 
passengers and goods on a commercial scale for a 
number of years. He admits that the form of monorail 
which he has adopted was invented by Charles Lar­
tigue, a French engineer, who constructed some primi­
tive and simple lines in Algeria and Tiflis. 

The first practical line built on the Behr system 
was a short length of passenger and freight rai lway 
in the north of Ireland . It was opened in 1888, and 
has been operated ever since without any difficulty or 
accidents. Another line was built on this system in 
1893 in France as a branch line of the Paris, Lyons 
and Mediterranean Railway. Originally the inventor 
was impressed only with the advantages to be derived 
from applying the principle of the monorail to light 
railways in countries where the population was sparse, 
such railways to act as. feeders to the main lines ; but 
as electric traction became more perfected, Mr. Behr 
was impressed with the fact that an even more im­
portant application of the 1)rinciple was to be found 
in the construction of high·speed railways. 

The first experimental line designed to show the 
practicability of high·speed monerail travel by cars 
of standard size was built in the neighborhood of 
Brussels, as an annex to the exhibition of 1897. It 
was constructed under the auspices, and with the finan­
cial assistance, of the Belgian government ; and al­
though the electrical horse power furnished from the 
exhibition was only a quarter of the amount promised, 
and although over 75 per cent of the line consisted of 
curvature, a maximum speed of 70 miles an hour was 
obtained' on the curves, on an elliptical track WhOSE 
total length was about 3 miles. This structure con· 
sisted of a single rai l ,  elevated 3 feet from the ground, 
and supported on A-shaped steel trestles. On each side 
of tbe structure were fixed two guide rails, 18 inches 

apart, whose duty it was to engage the thirty-two hori­
zontal guide wheels which were provided 0'11 the car, 
and thereby prevent oscillation, and counteract the 
effect of the centrifugal force when rounding curves. 
The car was 60 feet long, 10 feet 10 inches wide, and 
weighed 70 tons. It was driven by 2'00 horse power 
electrical motors. During three months of the exhibi­
tion passengers were carried with safety at a speed 
of 70 miles an hour around curves of 540 yards radius. 
In the opinion of the Belgian government, the results 
obtained, considering the unsatisfactory conditions, 
were promising, and Mr. Behr was authorized to recon­
struct the generating plant and make certain changes 
in the way of lightening the extremely heavy car. 
With a car weighing 59 instead of 70 tons, a speed was 
recorded of 83 miles an hour on curves of 540 yards 
radius, and it is  considered probable that higher speeds 
than this were obtained for short distances. The 
report of these experiments' stated that there was a 
marked absence of vibration, and it was thought 
that the results of the trial were such that, with a 
properly constructed generating plant, speeds of as 
high as 120 and 13 0 miles an hour could be obtained 
with absolute safety and at moderate expense. 

The proposed line, for which Parliamentary sanc­
tion is being sought, will run from the city of Man­
chester to the heart of Liverpool. The trains will con­
sist of single cars, with accommodation for from 60 to 
90 passengers. The power station is to be located at 
Warrington, which is exactly half way, or 17% miles 
from each terminus. According to Mr. Behr's caJcula­
tions, he will require about 7,500 horse power to main­
tain thi s service at a maximum speed of 110 niiles an 
hour, which speed is to be attained within 1% miles 
from the start. With a car accommodating 90 pass­
engers the capacity of the line ir  estimated at 18,000 
per day, although this could be doubled by providing a 
five-minute train service. 

It is  self-evident that the most crucial problem to 
be solved in a line of this kind is that of proper braking 
power. Mr. Behr relies upon experiments made with 
the Westinghouse brake, which prove that it  is possi­
ble to apply a retarding force of 3 miles per second. 
That is to say, a train running at 60 miles an hour 
can be brought to a stop in 20 seconds, or in a di stance 
of 360 yards. Behr believes that with the Westing­
house brake alone it will be possible to bring a train 
that is traveling at 110 miles an hour to a stop in 37 
seconds, or in a distance of 995 yards. He proposes also 
to equip this railway with an electric brake as an aux­
iliary to the Westinghouse brake. After the current 
from the generating station is  cut off, the current 
generated by the rotation of the motors is to be passed 
through a set of electro-magnets, thereby creating a 
strong magnetic field. There will be four magnets, 
each' about 18 inches long, which will act on corre· 
sponding lengths of guide rail, the pull being equal 
to 200 pounds per square inch. The inventor considers 
that he can obtain this result with magnets each 
weighing less than 1,000 pounds. The combined effect 
of the Westinghouse and electric brakes is supposed to 
be sufficient to stop a train running at 110 miles an 
hour in 500 yards. The combination is only to be 
utilized in cases of emergency. The stopping of the 
trains is  to be further assisted by a grade of 24 feet 
in 1,500 yards entering Liverpool, and a rise of 46 feet 
in 1,200 yards entering Manchester. 

••••• 
SUBMARINES FOR THE BRITISH NAVY. 

After prolonged experiments and consideration, the 
British Naval Department have decided to construct 
five submarine vessels for the English navy. They 
are of the Holland type with some improvements car­
ried out by their own experts, the exact nature' of 
which, however, is not divulged. When presenting the 
Naval Estimates before Parliament the First Lord of 
the Admiralty remarked in connection with this latest 
acquisition to the fleet : "What the future value of 
these boats may be in naval warfare can only be a 
matter of pure conjecture, but the experiments with 
these boats will assist the Admiralty in assessing their 
true val UP-. The question of their employment must 
be studied and all devel�pments in their mechanism 
carefully watched by this country." From these re­
marks it is apparent that the English Admiralty, in 
view of the success that has attended the trials of 
this type, both in this country and in France, have 
at last realized that they are destined to play an 
important part in naval warfare of the future. ThE: 
French are zea�ously following up the invention, ann 
their latest experiments have resulted in a new use 
being discoVered for the submarine. The storing of 
torpedoes upon a battleship is always attended with 
conSiderable danger, and the French naval authorities 
have been endeavoring to Eolve the probll'm by carry­
ing the torpedoes in the Eubmarines, and then taking 
the latter in tow by a battleshi p. The trials were under­
taken W;H, the "Gustave Zede," and it was proved that 
the submari"e could be towed in this manner under 
water and submerged for Eeverat hours at a stretch. 

Messrs. Vickers, Son s & Maxim have the BritiEh 
vessels under construction at their shipyards at 
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Barrow-in-Furness_ They will each measure 63 feet 
4 inches in length, with a beam of 11 feet 9 inches 
and a displacement, when submerged, of 120 tons_ The 
main engine will be of the gasoline type for surface 
propulsion and will be of 160 horse power_ The fuel 
capacity will admit of a run of 400 knots without 
replenishing_ The maximum surface speed will be 9 
knots per hour_ The main motor is of the electric 
waterproof type, capable of propelling the craft when 
submerged at 7 knots per hour with a storage battery 
capacity for four hours at this speed _ 

The vessels will be very substantially constructed. The 
plating and frames are of steel of sufficient strength 
to withstand water pressure at a maximum depth 
of 100 feet. For the purpose of stiffening the hull, and 
to insure safety in the event of colliSion, bulkheads 
are provided. The superstructure is built to admit of 
an above-water deck 31 feet in length when the vessel 
is  light for surface running. The conning tower will 
be of armored steel with an outside diameter of 32 
inches, and a minimum thickness of 4 inches, ade­
quately provided with observation ports. The interior 
of the vessels will be lighted with electricity. Com­
pressed air will be stored aboard, and ventilators pro­
vided for the circulation of  the outside air throughout 
the vessel. 

The armament will comprise one torpedo tube in the 
extreme forward end of the vessel, opening outboard 
2 feet below the light water-line. The vessels will 
be equipped with five torpedoes each, measuring 11 
feet 8 inches in length. The torpedoes are to be dis­
charged while the vessel is in the following positions : 
At rest or during.a run on surface ; before or after sub­
mergence ; while awash, either at rest or when run­
ning full speed ; and while running full speed when 
submerged_ 

When it is  desired to descend, the boat will be 
brought to an awash condition, with only the conning 
tower ports visible above the water, and will then 
dive at a gentle angle until the desired depth i s  at­
tained, at which point the vessel will be brought 
to a horizontal position, either automatically or by 
manual power_ It  is  anticipated that the first of these 
craft will be launched early in May. 

••••• 
THE NATIONAL ACADEMY OF SCIENCES. 

BY MARCUS BENJAMIN, PH,D. 
The regular annual meeting of' the National 

Academy was held, as usual, in  Washington city, on 
April 16, 17 and 18. After an absence of three years 
this distinguished body again convened in the Na­
tional Museum, to the new lecture hall of which i t  
was welcomed by Secretary Langley, thus happily dedi­
cating to the cause of science the recently reCOIl­
structed hall. 

The sudden death of Henry A. Rowland occurred 
early in the morning of the first meeting of the 
Academy, and it was with much feeling that Secre .. 
tary Remsen announced the passing away of him 
who for a quarter of a century had been his colleagu e 
in the faculty of the Johns Hopkins University. For 
twenty years Rowland had been a member of the 
Academy, and hi s death was a cruel shock to many of 
his friends, who so well know the great value of his 
eminent contributions in physics. 

During this session, which is  the one at which 
the Academy transacts its business, the chair was held 
by Asaph Hall, the acting president. At the first 
meeting the committee on the Draper medal recom­
mended that this distinction be conferred upon Sir 
William Huggins, QI London, England, for his re­
searches in astro-physics. This report received the 
approval of the Academy_ Those who have previously 
received this honor are Samuel P. Langley, in 1885 ; 
Edward C.  Pickering, in 1887 ; Henry A. Rowland, in 
1889 ; H. C. Vogel, in 1892, and James E. Keeler, in 
lS99. It was also at this meeting that the following 
foreign associates were elected : A. Bornet, M. Cornu , 
J. Jannssen, and M. Loewy, of Paris, France ; Sir 
Archibald Geikie, of London, England ; and H. Kron­
iker, of Bonn, and Frederich Kohlrausch, of Berlin,  
Gf'rmany, al l  of whom have naturally attained unusual 
prominence in their several branches of science. 

The meeting on Tuesday was largely devoted to the 
election of officers ; and to the presidency of the 
Academy, made vacant by the resignation of Wolcott 
Gibbs, a year ago, Alexander Agassiz, of the Museum 
of Comparative Zoology, in Cambridge, Mass., was 
chosen. He had for many years been foreign secre­
tary. Ira Remsen was elected to the resulting va­
cancy. Also the following additio.1al members of the 
Council were chosen : John S. Billings, director of 
the New York Public Library ; Henry P. Bowditch, of 
the Harvard Medical School ; George J. Brush, former 
director of the Sheffield Scientific School ; Arnold 
Hague, of the United States Geological Survey; 
Samuel P. Langley, secretary of the Smithsonian In­
stitution ; and Simon Newcomb, formerly of the 
United States Naval ObEervatory. Samuel P. Langley 
and Thomas C. Mendenhall were delegated to repre­
SCI!t the Academy at the funeral of Henry A. Rowland. 

The final business session of the Academy was de-
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voted to the election of new members, and those who 
were so fortunate on this occasion as to receive the 
approval of the members were George Ferdinand 
Becker, who, since 1879, has been connected with the 
United States Geological Survey ; James McKeen Cat­
tell, who fills the chair of Psychology in Columbia 
University, and is  the editor of Science ; Eliakim 
Hastings Moore, Head Professor of Mathematics in 
the University of Chicago since 1896 ; Edward Leam­
ington Nichols, who, since 1887, has held the chair 
of Physics in Cornell University ; and Thepphile 
Mitchell Pruden, Professor of Pathology i n  Columbia 
University and director of its histological laboratory. 

During the afternoons sessions were held at which 
papers were read. They were, for the most part, 
highly technical, and only very brief descriptions of 
them can be given. The first was on "The Climatology 
of the I sthmus of Panama," by Henry L. Abbot. He 
compared the temperature and rainfall in  a number 
of  places in the tropics, and showed that the annual 
temperature in Panama was 79.1 deg. F. The aver­
age of the hottest month was 80.4 deg., and that of 
the coldest month 78 deg. F., thus showing that the 
temperature is  equable, the difference being only 2.4 
deg. He contended that under proper conditions it  
was quite possible to endure the climate on thl3 
i sthmus, but after two or three years it  was desirable 
to remove to a colder climate. Robert S. Woodward , 
of Columbia College, presented a technical paper on 
the "Effects of Secular Cooling and Meteoric Dust on 
the Length of the Terrestrial Day," showing by means 
of  mathematical formulas, derived from recorded re­
sults, that in the course of  several million years the 
length of the terrestrial day would be slightly re­
duced. "The Use of Formulre in Demonstrating the 
Relations of the Life History of an Individual to the 
Evolution of Its Group," by Alpheus Hyatt, consisted 
of an exhibition of a series of charts showing how, 
by the use of formulas, the life history of very many 
of the mollusks could be determined at a glance. In­
cidentally, by the application of these formulas, he 
showed that individuals in different geological forma­
tions exhibited a development which naturally was 
an evidence in favor of evolution. 

Edmund B. Wilson briefly offered an explanation 
of Artificial Parthenogenesis and its Relation to Nor­
mal Fertilization. His experiments had revealed some 
exceedingly interesting facts with relation to normal 
fertilization, and he presented tentatively a theory 
which explained how fertilization could be accom­
plished in certain magnesium solutions. Under the 
title of Simultaneous Volumetric and Electric Gradu­
ation of the Condensation Tube, Carl Barus showed 
how the computation necessary to express the co-or­
dinates of cloudy condensation in terms of the number 
of nuclei in action were explained. Two methods 
were investigated by Prof. Barus. The work was 
mathematical in character, and does not admit of full 
presentation without diagrams and formulas. Jehn 
S. Billings presented a Table of Results of an Experi­
mental Enquiry regarding the Nutritive Action of 
AlCOhol, prepared by Prof. Wilbur O. Atwater, of Mid­
dletown, Conn. The title clearly indicates the nature 
of the paper, and it is  not possible at this  place to 
give the various results. Theodore Gill discussed the 
significance of the Dissimilar Limbs of the Ornithopo­
dous Dinosaurs, which was of a highly technical char­
acter, and described his studies made on the skele­
tons of these early reptiles, which once populated the 
world. The Place of Mind in Nature and the Founda­
tion of Mind, by John W. Powell, were philosophical 
presentations of the subject which they described, and 
form chapters in the scheme of philosophy to which 
this eminent anthropologist has devoted to recent 
years. Under the title of Conditions Affecting the 
Fertility of Shee� 'lnd the Sex of Their Offspring, 
Alexander Graham Bell described the peculiar experi­
ences that he had observed in his flock of sheep in 
Nova Scotia. He found that the food given to the ani­
mals seemed to have a direct relation to the sex of 
their young. His paper was illustrated by curves on 
which he showed the proportion of males and females 
that had been born, and the different periods of their 
growth. The closing paper presented to the Academy 
was one by Samuel P. Langley, in which he showed 
by means of a long chart the infra-red portion of 
the spectrum which he had mapped out by means of 
the bolometer. It was simply a statement of results 
without any descriptions or explanations of what 
would ultimately be the result of his ;esearch. In con­
nection with this he also presented to the Academy 
the first volume of the Annals of the Smithsonian 
Astro-Physical Observatory. 

In closing, Acting President Hall formally announced 
the death of Henry

' 
A. Rowland and named' I ra Rem­

sen to prepare the biographical memoir. The prepara­
tion of a memoir on John G. Barnard was assigned to 
Henry L. Abbott. Arnold Hague, of Washington city, 
was chosen home secretary to fill the vacancy caused 
by the election of Ira Remsen to the place of foreign 
secretary. The Academy then adjourned to meet in  
Philadelphia on November 12, 1901. 

259 
THE ORDNANCE BOARD'S TEST OF THORITE. 

As a result of the tests made by the Ordnance 
Board with thorite the class of ammonium-nitrate shell­
fillers have been rejected' for the use of the army 
artillery. In all, eighteen reports on thorite have now 
been made. The board finds that in eight tests made 
with 12, 7, and 5-inch shells thorite failed to exploje 
uniformly ; for after fragmentation much of the ex­
plosive was recovered. 

A good filler should be completely burnt and breal, 
the shell into pieces neither too large nor too small. 
The fragmentation secured in the tests was in the mai:1 
poor. A 12-inch armor-piercing shell charged with 36 
pounds of compressed thorite, the pressure varying 
from 7,000 pounds at the point to 4,900 at the middle 
and 5,400 at the base, was buried in nine feet of sand. 
So bad was the fragmentation that only thirty-seven 
pieces were recovered, the smallest of which weighed 
one-half a pound and the largest 271 pounds. Over 
30 pounds of explosive were undischarged. The most 
satisfactory of these fragmentation tests was made 
under the following conditions which could not be 
actually realized. The fuse was embedded 1% inches 
in 36  pounds of tho rite rammed in a 954-pound cast­
steel armor-piercing shell. About 2,600 pieces were 
recovered, the largest of which weighed 31 pounds. 

The explosive is not only unsatisfactory in its frag­
mentation, but also tends to pack in the point of the 
shell, without being i gnited by the fuse. An unfused 
12-inch armor-piercing shell, charged with thorite, 
was fired through 5% inches of tempered steel , with 
results not very encouraging. The explosive was 
driven forward, and so solidly compressed as to leave 
in the rear a clear space of over a foot, with some four 
inches of loose thorite. As a whole, the best results 
were secured with those shells which before fragmen­
tation had passed through steel plates. 

The experience of the board with mixtures of tho rite 
and black powder is  no more flattering than are the 
tests made with thorite alone. The entire ammonium­
nitrate class of shell-fillers, it is considered, is  not 
to be compared in efficiency with the explosives at 
present in use. 

• .e, • 

DEATH OF PROF. HENRY A. ROWLAND. 

Prof. Henry A. Rowland died at Baltimore April 16, 
and by his death America has lost one of her most 
i llustrious phYSicists. He was born at Honesdale, Pa .. 
1848, and graduated as a civil engineer at the Rens 
selaer Polytechnic Institute, at Troy, in 1870. His 
earliest work was on .a railroad survey. He then 
taught for a time in Worcester University, where lie 
became instructor in physics, and finally assistant 
professor. He spent a year in Europe about this time, 
studying under Helmholtz and examining physic1.l 
laboratories. His reputation grew rapidly, and in 
1876 he was tendered the chair of physics in the newly 
founded Johns Hopkins University at Baltimore, which 
he held at the time of his death. He was well known 
as an inventor, and his numerous devices include 
the multiplex telegraph instrument and a machine 
for making diffraction gratings. His investigations 
resulted in a large number of electric and optical dis­
coveries and improvements, and some of the photo­
graphs which he succeeded in making of the solar 
spectrum were the finest ever secured. As a consult­
ing engineer he was retained to direct many great 
works, such as the electrical plants at Niagara Falls. 
His work as a member of the Electrical Congress of 
Paris in 1881 brought him a decoration. He received 
the Rumford medal in 1884 for his researches on light 
and heat. He was the author of many papers, and 
was a member of many learned societies. 

...... 

DEATH OF RICHARD P. ROTHWELL. 

Richard P. Rothwell, a mining engineer, and the 
editor of our esteemed contemporary, The Engineering 
and Mining Journal, died in New York April 17. He 
was born in Canada in 1837. He was graduated from 
the Rensselaer Polytechnic Institute, at Troy, N. Y., 
in 1858, where he took a course in ci vil engineering. 
He afterward took a three years' course in the School 
of Mines, at Paris, and then entered a mining acade� 
at Freiberg, Saxony. His active career commenced in a 
cable and wire rope manufactory in London. In 1864 
he returned to America, where he followed the profes­
sion of mining in the Pennsylvania coal fields. At 
about this time he also invented some wire-rope-mak­
ing machinery which is  in use at the present time. He 
came to New York in 1873, and soon after became edi­
tor of The Engineering and Mining Journal, which 
position he held until his death. He was also editor 
of The Mineral Industry, a most important technical 
and statistical volume published annually. He had 
charge of the statistics of the gold and silver of the 
United States Census of 1890. He founded the Amer­
�aD I nstihfte of Mining Engineers, at Wilkes barre, in 
1871, and in 1882 became its president. He was a 
member of scientific societies, both at home and 
abroaq: 
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A NEW WEATHER CANNON. 
Ever since "weather "hooting," as it is called in 

Germany and Switzerland, met with such pronounced 
success in  Styria, upper ,ltaly, Hungary, and France, 
meteorologists have been engaged in a very wordy 
battle as to the merits of the scheme. That some­
thing has been accomplished cannot be denied. In­
deed, so successful have been the efforts in preventing 
hailstorms in upper Italy that since the experiments 
of 1898 some twenty thousand stations have been 
established. At the Agricultural Congress held in 
Padua last November by far the greater number of the 
members were in favor of the building of "weather­
shooting" stations. The congress was very decidedly 
impressed by an account of one of last summer's hail­
storms in the vicinity of Vicenza. So violent was, this 
particuiar storm, the story runs, that for miles the land 
was completely devastated. But in this ravaged sec· 
tion, one spot was spared, because ther!l it is asserted 
a number of stations had been located which had 
warded off the danger. 

The shooting apparatus hitherto used has been very 
primitive in  construction. For a cannon, a mortar 
with a funnel-like barrel was often used. In some 
places the funnel is  fixed vertically in masonry. This 
method of mounting the cannon is  not only crude, but 
also dangerous, for often enough serious accidents 
have occurred. In order to avoid these dangers as 
well as to improve the apparatus in general a Hun­
garian editor named Kanitz has devised a simple form 
of cannon which is  essentially a breech·loading mortar 

THE KANITZ WEATHER GUN 

some thirty feet in length. The mortar is journaled 
in a rotatable carriage, so that it can be raised and 
lowered and swung from side to side. The charge is 
a metallic cartridge of blasting powder. After the dis­
charge a loud, shrill whistling i s  heard, lasting for 
about fourteen or fifteen seconds. French and Italian 
wine-growers insist that by means of the gun clouds 
are torn asunder, so that rain instead of 
hail falls. 

The grape growers of five departments of 
the French Alps have formed an alliance 
for buying cannon and powder for next 
summer. The Italian government has such 
faith in weather-shooting that it supplies 
wine-growers with powder at the rate of 
three cents a pound. 

HOW TO MAKE A GRAMOPHONE. 
BY WILL. B. STOUT. 

A gramophone which will produce very 
good results with the ordinary gramophone 
records may be made, with very little work, 
by any one who can use a jackknife. It 
costs nothing, except for the record, and 
will certainly repay any boy or man who 
will spend a few hours making it. 

As shown in the drawings, it  consists 
principally of two parts ; one for rotating 
the disk or record, and the reproducing part. 
The disk or record is  supported on the cir­
cular piece, R, cut from half or three­
eighthS-inch pine, and mounted on the shaft, 
S, which, in turn, revolves in the wooden 
frame, F, which is of half-inch pine, an inch 
and a half wide. On the shaft, s, are also 

J ,irutifi, jmeri,an. 
two pulley wheels, w and W, the former two inches 
in diameter, and the latter three and a half, both 
grooved to receive a round belt. These, too, may be 
cut from half-inch pine. The smaller wheel, w, is  
mounted just below the  upper crosspiece of the frame, 
the larger one, W, just above the lower crosspiece, as 
shown. 

The governor, which is  mounted next to the record 
axle, but far enough 
away in the frame to 7' 
clear the wheel, W, 
consists of a shaft, S" 
with the three-quarter­
inch pulley, W', cut on 
it, on which is mounted 
a wheel, G, rimmed 
with a strip of lead 
from an old lead pipe. 
This wheel fits loosely 
on the axle, s" so that 
it can slide freely up 
and down on it. The lead 
rim should be at least an 
eighth of an inch thick 
and half an inch wide, 
or the width of the 
w h e e l ,  G. Running 
through two awl holes 
a quarter of an inch 
from the axle, S" in the 
wheel, G, is  a string or 
small wire, as shown, 
which runs at the top 
through an awl hole 
d r i v e n  c r o s s w i s e  

'O. 
J 

mit� 

Details of 
Mechanism. 

used one machine for a while which had a tight paper 
diaphragm ; lIut the isinglass is better. The box is 
shown in .section in Fig. 2. The lever (Fig. 3) is cut out 
of hard wood in the shape shown ; the distance from the 
wire axle, wi, to the center of the part, p, being the ra­
dius of the box outside. The other end of the lever is a 
trifle shorter than the inner end, and holds at its end 
the needle, n, in a small awl hole. This needle is  held 
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through the axle, s'. On 
this string, which is 

A HOME-MADE GRAMOPHONE. 

fastened from slipping through the awl holes in the 
wheel, G, by knots, are two split shot or fish-line 
sinkers. When the shaft, s" is revolved, the ball;;, b, fly 
out, and, when sufficient speed has been reached, lift 
the weighted wheel, G, till it  presses on the wire stop, 
n. This stop is a loop of wire, fastened to the side of 
the frame so as to be adjustable up and down to regu­
late the speed. At the opposite end of the frame to the 
disk, or record axle, s, is  mounted a second two-inch 
pulley wheel, w" between an extension of the upper 
crosspiece and a small wooden bracket, br. It i s  con­
nected with the pulley, w, by a belt, and is  turned by 
means of a crank, O. The pulley, W, is  also connected 
with the governor pulley, W', by a waxed string pulley 
belt, St. By this means, when the crank, 0, is  turned, 
the wheel, w, is  turned through the medium of the belt 
connecting the pulleys, w and w'. Thus the pulley, W" 
is  turned, and, in turn, the pulley, W', and axle and gov­
ernor, as shown, the governor regulating the speed. The 
upper part, or surface, of the wheel, G, should have 
glued upon it a piece of flannel, to prevent undue noise 
when the wire, n, rubs upon it, and to increase the fric­
tion. The disk, B; should run as true as pOSSible, and the 
axle should project up through it a quarter of an inch, 
and be as large around as the size of the central hole 
in the record. A record is seven inches in diameter. 
The sound-reproducing part consists principally of the 
"sounding box" and its lever, and the horn. The box 
may be an old wooden pill box, or may be cut from inch 
pine. It  should be circular, about an inch and a half in 
diameter, inside measurement, and an inch deep. If 
cut of inch pine the central hole will be cut clear 
through the piece and a quarter-inch backing, or bot­
tom of the box glued on. A three-quarter-inch hole 
is  drilled in one side of the box to receive the horn. 
To the front of the box is  glued a'thin diaphragm of 
isinglass, outsi de of which is  glued a paper ring, or 
washer, as large as the rim of the box. The writer 

in place by a small screw, Se, so that its projection 
from the wood may be adjusted till the clearest effect 
is produced. The lever is mounted in a crotch, Or, cut 
also from hard wood, the axle, wi, being a wire. The 
crotch part is glued on to the side of the box at an 
angle of about 120 deg., with the hole already cut to 
receive the horn, the part, p, of the lever being fast­
ened to the center of the mica or isinglass diaphragm 
with glue or sealing wax. The horn, which may be 
made of stiff bristol board or tin, is now thrust into 
the hole in  the side of the box or, better, fastened to 
the outside, so as not to obstruct the hole. If  of 
pasteboard it may be glued in place by slitting the 
end and gluing on the flaps thus made. If  of tin it 
may be soldered to a tin ring or band surrounding the 
box, or the flaps may be fastened on with brads. 

The disk-turning mechanism is now fastened corner­
wise on a wooden baseboard and a wire holder, H, 
fastened with a screw to one corner. This should 
reach up a little higher than the level of the record, 
but this may be adjusted by bending the wire. Also 
the distance from the needle to the guard may be 
adjusted in the same way till the right weight rests 
on the needle. A short "hook," as at x, may project in 
through a hole in the horn or funnel to keep it from 
turning. When all is  ready put on your record, with the 
needle resting in its groove at the outside edge, and 
turn the crank. You will find by experiment how 
best to adjust the different adjustable parts to get the 
best results, but you will be surprised at the results 
you obtain with the crudest made machine. While 
not up to a machine-made product, yet it is not far 
behind, and for the satisfaction to the maker for the 
time spent in its manufacture, it  "can't be beat." 

PARSONS 1,OOO-K W. TURBINE AND ALTERNATOR. 
We illiIstrate a 1,000-kilowatt turbine and alternator, 

one of two built by C. A. Parsons & Co., of Newcastle, 

lARson 1,OOO·K. W. BTEAM TlJ'RBINE AND ALTERNATOR AT ELBBRFELD, GERMANY. 

Steam conluDJptlon on test eCJulvalent to 11.9 poundl per IDdlcat�d hom power per hour. 
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England, for the Electrical Supply Works of the city 
of Elberfeld, Germany. Before shipment one of the 
sets was tested by W. H. Lindley, M. Inst. C.E. ; Herr 
M. Schriiter, Professor of Mechanical Engineering at 
the Politechnicum, Munich, and Dr. H. F. Weber, Pro­
fessor of Physics at the Politechnicum, Zurich. From 
the report we learn tho following facts: 

The specification required that each machine 
should have an output of 1,000 kilowatts useful 
effect at 4,000 volts, and with 50 complete cycles 
per second. The speed of the turbine was to 
be 1,500 revolutions per minute, and the ad­
mi ssion of steam to the steam-chest to be once 
in each eight revolutions of the turbine, or 
187.5 admissions per minute, so as to synchron­
ize with the revolution of the reciprocating 
engine. The steam consumption was defined 
a:.; follows : With at least eleven atmospheres 
absolute pressure, and 50 deg. Cent. (90 deg. 
Fahr.) superheat of steam at the stop valve, 
and with circulating water of not more than 
18 deg. Cent., supplied at the rate of 430 cubic 
meters per hour for full load, the steam con­
sumption per net kilowatt· hour, measured in 
the alternating current at switchboard, shall 
not exceed 24% pounds at full load, 24.9 pounds 
at three-quarter load, 25.45 pounds at half load 
and 30.8 pounds at. quarter load. The consump­
tion of steam at no load shall not exceed 2,337 
pounds per hour. 

The tests were made with an average super­
heat of 14.3 deg. Cent. (25.7 deg. li'ahr.) ,  in­
stead of 50 deg. Cent. (90 deg. Fahr.) as stipu­
lated for, and consequently somewhat better 
figures might have been attained under more 
favorable conditions. 

When the figures are corrected to the aver­
age superheat of 12.3 deg. Cent., they stand as 
in Table II .  

It will be  seen that Messrs. Parsons exceeded 
their guarantee very considerably, except at 
quarter load. At full load they were 4 pounds 
below the stipulated amount. 

The average variation of speed when the 
load was gradually altered from nothing to 
full, and vice versa, was 3.6 per cent. When 
a part of the load varying from 16 to 63 per 
cent was suddenly switched off, and the regu-
lation was entrusted to the centrifugal governor, the 
revolutions varied from 1 to 1.9 per cent immediately 
after the sudden change of load, while the perII).anent 
variation in speed amounted to from 0.4 per cent to 

TABLE 1.-STEA1I TRIALS OF TURBINE AND ALTERNATORS. 

. ------
Exact Steam Steam 

Value of Consumption Consump. 
Output in per Kilowatt tion in 
Kilowatts. hour. One hour. 

----- -----

pounds. kilog8. kilogs. 
Preliminary trial. .. . . ... 1172.7 18.2-� 8.26 9,689 
Overload . . . . . . . .  1100.1 1943 8.81 10,485 
Normal load ........ : : : : :  994.8 20.15 9.14 9.O9"l 
Three-quarter load . ..... 7olo� 3 22.ill 10.12 7.542 
Half load. . .. . . .. . ... 498.7 25.20 11.42 5.695 �narter load . . ... . . ... ... 240.5 

o load with alternator 
33 . • 6 15.31 3,774 

excited . . .. . 
No load withont excii;":' 0 1,844 

tion .. . . . . ... .. ...... . .. 0 1,183 

1.3 per cent. The electrical governor, under similar 
conditions, kept the average variation of potential 
within 1.1 per cent of the initial potential. Between 
no load and full load the drop of potential on a nan­
inductive load was only 1.02 per cent, or 20 per cent 
of that permitted by the speed. The 
drop of .potential with inductive load 
amounted to 11 per cent between no 
load and 1,000 kilowatts. 

These results are superior to any 
that have been achieved by recipro­
cating engines. In a letter to the 
SCIENTIFIC AMERICAN, published ' in  our 
issue of January 12, 1901, Mr. Parsons 
quoted Profs. Schriiter and Weber as 
saying : 

"At the overload of 1,200 kilowatts, 
and with a steam pressure of 130 
pounds at the engine, and 10 deg. 
Cent. of superheat, the engine driving 
its own air pumps, the consumption 
of steam was found to be at the rate 
of 18.8 pounds per kilowatt hour. To 
compare this figure with those ob­
tained with ordinary piston engines of 
the highest recorded efficiencies, and 
assuming the highest record with 
which we are acquainted of the ratio 
of electrical output to the power indi­
cated in the steam engine, namely, 85 
per cent, the figure of 18.8 pounds per 
kilowatt in  the turbine plant is  equiv­
alent to a consumption of 11.9 pounds 
per indicated horse power, a result 
surpassing the records of" the best 
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steam engines in the production of electricity from 
st3am under the conditions named." 

For the original from which our engraving i s  made 
we are indebted to Engineering, of London. 

••••• 
RAISING A SUBMERGED STEAMSHIP. 

The first-class iron steamship "South Portland," 200 

and before any attempts to prevent such an unlooked­
for event could be taken the forward portion was sub­
merged and sank in 40 feet of water. A wrecker was 
promptly summoned, who first directed his efforts t. 
sustaining the portion aft which remained above the 
tide. This was successfully accomplished, and the 
best mode of preventing the ingress of water to the 

part submerged was then considered. Two cof­
fer dams to cover the forward hatches were 
constructed, one 18 feet high, 23 feet long, and 
14 feet 5 inches wide, and the other 18 feet 
high, 12 feet long and 10 feet wide, and se­
cured over the deck openings. Then seven 
pumps, having a capacity of 71 tons a minute, 
were set to work, and the process of emptying 
the vessel began. Either the deck was too 
weak to sustain the weight of the coffer dams 
or the pressure from the water above was 
more than the frame of the vessel could en­
dure, but in any event the deck between the 
coffer dams collapsed, and the recovery of the 
vessel seemed farther off than before. The 
two dams were taken away and replaced by 
one which covered the entire forward part of 
the deck, being 18 feet high, 54 feet long, and 
24 feet wide. Pumps throwing 54 tons of 
water per minute were started, and in 40 min­
utes the "South Portland" was high and dry. 
At low tide the bow was 17 feet under water. 
The damage to the steamer was not great. 

...... 
The Latest German quick-Firing Field Gun. 

Profiting by their experiences of the war in  
South Africa, the  British government i s  push­
ing forward its scheme for the rearming of 
the army. The initial step has been taken by 
ordering 120 of the new quick-firing Ehrhardt 
guns, which, with the exception of the latest 
Elswick gun, is the most efficient arm for field 
artillery. The Eh,'hardt guns are of two 
calibers-the fourteen-pounde�, which fires a 
projectile slightly under three i nches in diam­
eter, called by its inventor the "normal gun," 
and another which carries a projectile slightly 
over three inches in diameter. 

THE STEAMSHIP "SOUrH l'ORiLAND" WIIH COFFEB DAM. 
The Ehrhardt gun differs from the existing 

type of arms in the use of steel tubes, which 
are manufactured by a special process, instead 

of using solid metal. for the carriage and mountings. 
By tliis means the minimum of lightness consistent 
with the maximum of strength is insured, and the 
handling of the piece is facilitated. The energy of 
the recoil is  absorbed by a hydraulic brake. 

feet in length, with a carrying capacity of 1,000 tons, 
arrived in San Francisco on February 5, 1901, with 
upward of 600 tons of lime, in barrels, in the hold. 
Proceeding to the seawall, the unshipping of the cargo 
was promptly undertaken ; but when it was about com­
pleted it was discovered that fire, started by the lime, 

TABLE II. 

-

Guarantee at consumfition at 
Load. 50 Deg. 14.3 ego Dillerence. 

Snperheat. Snperheat. 

-----

kw. kilo. per kw. 
hour. 

kilo •• per 
kw. hour. 

lb. kilos. per kw. 
hour. 

1250 ii'il 8.63 19.0 1000 9.19 20.2 -1.81 
750 11.11 9.99 22.0 -1.31 
500 12.0 11,41 25.1 -0.59 250 14.0 15.28 aa.7 + 1.28 

No load ! -
had taken hold and was spreading rapidly through the 
vt'ssel. At that time there remained on board 2,000 bar­
rels. Engines were summoned and water in large 
quantities was poured into the burning vessel. To 
the amazement of the spectators, and contrary to all 
expectations, the bow of the steamer began to sink, 

iRE SrEAlitSKU ,. soura POBrtAllD" AFrEB SIN1UBG. 

The weight of the gun, without its carriage, is 8% 
hundredweight ; the carriage represents nearly 10%, 
hundredweight, and the limber, with its complement 
of one hundred rounds of ammunition, about 30 hun­
dredweight. The length of the barrel is 7 feet 7% 
inches-thirty-one calibers. 

The ballistic energy of the arm is  great. A pro­
jectile weighing 14 pounds is  discharged at a velocity 
of 1,740 feet per second. The velocity, however, de­
creases so gradually that at a range of 600 yards the 
aim is almost point blank. At 3,300 yards the velocity 
diminishes to 965 feet per second. With the larger 
gun even greater velocity is attained, resulting in a 
flatter trajectory of the projectile and greater accu­
racy in the aim. The powder employed is about one 
pound of a high explosive. The rapidity of fire is 
about sixteen shots per minute. 

But it  is  claimed that the greatest effect obtained 
with this arm is in the discharging of shrapnel. The 

Ehrhardt shrapnel shell is formed out 
of white-hot, solid steel, and then 
drawn through successive narrow 
rings to toughen the metal and to ren­
der it more elastic. Each shell is filled 
with 300 bullets, each weighing about 
a third of an ounce. The fuses are 
regulated by hand, without any me­
chanical assistance, the burning period 
being 20 seconds, sufficient to make 
them effective at a range of about 
6,000 yards. It is clai med that the 
maximum rapidity of fire with shrap­
nel would concentrate a ceaseless 
stream of 5,000 bullets a minute upon 
any desired area. 

Public telephones will soon be in· 
stalled on street corners in  New 
Haven. They will somewhat resemble 
fire boxes. On each of the four sides 
is  the well-known blue bell. The box 
is ordinarily locked, but is opened by 
dropping a coin into a slot. When the 
door is  open the process of obtaining 
telephonic connection is  the same as 
at any public pay station, the tele· 
phone list being huno" against the door. 
When the receiver is hung up, the door 
shuts automatically. 
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ARMY TRANSPORT SERVICE IN THE PHILIPPINES-II. 
In the SCIE:-iTIFIC AMERICAN of March 23 we gave 

some account of the Quartermaster's Department of the 
Vnited States Army, and illustrated the fine fleet of 
transports which is engaged in carrying troops and 
supplies to. the Philippines and our West Indian pos­
sessions. The United States Army transport service 
i8  under the direction of General Charles Bird, with 
ileadquarters at Washington, D. C. ,  with two General 
fJuperintendents, Major C.  A. Devol at New York, and 
Major O. F. Long at San Francisco. By the courte£y 
of  Major Devol, we are enabled to present a second 
series of illustrations, dealing with the headquarters 
of the Quartermaster's Department in Manila, and the 
system employed in distributing troops and supplies 
from that center throughout the Philippine I slands_ 

When the transports conveying the 
United States troops that were to co­
operate with Admiral Dewey's fleet ar­
rived in Manila Bay, the shoalness of 
the water necessitated thei r anchoring 
some two miles from the Pasig River, 
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in the work of towing by several smaller launches, of 
the regular navy type. In addition to the 116 cascoes, 
the department works 15 lorchas, the latter being a 
native lighter of some 60 tons capacity, which is 
decked over and carries a deck-house in which perish­
able freight can be shut in from the weather and 
locked up. One of the 80-foot launches is capable of 
towing five or six cascoes at a time, and as about 100 
men can be accommodated on the launch itself at every 
trip, some 700 men, together with two days' rations 
and camp equipment, could be carried from the trans­
port to the docks by each tow. As there were some­
time3 as many as fifteen transports in Manila Bay at 
once, all landing horses, troops and supplies, it can 
be understood that there was ample work to keep the 
fleet of launches and cascoes busily employed. Coal-

and grain stores. )  These little vessels, which are of 
a type which has been developed by the necessitieE 
of the inter-.i sland trade, can steam from 9 to 10 knots 
an hour, and have proved to be just the thing for the 
needs of the department. The Dagupan Railway, 
which runs from Manila northward to the coast, forms, 
of course, the main line of distribution for the i sland 
of Luzon. From the' various pOints on the railroad, 
supplies are carried to the many stations and com­
mands in army wagons, drawn either by mule teams 
or by the water-buffalo, a native animal which has 
proved itself i nvaluable during the rainy season in 
this campaign. Give the buffalo his time, and he will 
cover about 1 % miles an hour. He is not so rapid as 
the mule team, but he has the advantage that he will 
push his way steadily through swampy districts, going 

for hours with water up to his belly. 
The mule, on the other hand, has small 
feet, and knows it, refusing to haul 
in ground where the footing is  inse­
cure. The buffaloes are used with the 
native cart and native drivers, and 
they cost the department about $3 .25  
a day Mexican money, $1.62% gold. 
Where the country i s  suitable the 
regulation army wagon with four 
mules is  used, and where roads are 
not available the supplies are carried 
by mule pack-trains. 

which flows between the towns of old 
and new Manila, and along whose 
banks are located the only wharves 
and dockage facilities of which the 
city can boa::;t. Having brought the 
troops to Manila, the immediate and 
pressing question to be solved was how 
to land the army with its baggage 
and general impedimenta. In times 
of peace lighterage at Manila has been 
carried on by means of a native scow 
or barge, known as the casco ; but the 
thunder of the United States guns 
had scared away the native watermen, 
who had fled to hide themselves and 
their craft up the river Pa::;ig, and in 
the creeks and inlets of Manila Bay. 
There was nothing for it but to search 
out the owners of these craft and by 
suasion or force bring them into serv­
ice_ As fast as the cascoes were dis­
covered, a soldier was placed upon 
each, and they were utilized as 
lighters. It  was not long before the 
rumors of good treatment and good 
pay by the Americans brought the na­
tives from their hiding places, and 
within a few weeks the Quarter­
master's Department had over a hun­
dred of these boats, duly numbered 
and registered, employed in the light­
erage service. The casco is a broad , 
shallow barge, with a bamboo deck­
house at each end, in which the owner 
and his family live and sleep, very 
mueh in the same manner as the canal 
boat population on our· own Erie 

Launch Towing Loaded Cascoes from the Transports to the Docks at Manila. 

One of the first things to be done 
in making Manila the distributing 
center for troops and supplies was to 
provide suitable storage and barracks. 
Our large front-page engraving shows 
the Quartermaster's depot on the left, 
and further down the wharf is  seen 
the depot of the Commissary Depart­
ment, which is responsible for pro· 
viding all the food supplies for the 
troops. Another of our engravings 
shows the method of storing at 
Manila the hay and grain, of whi ch 
enormous quantities have to be car­
ried to the Philippines, the islands 
not furni shing either sufficient or suit­
able supplies of this kind. As the 
stores are unloaded from the lighters, 
they are placed on trucks and run 
into the shed by means of temporary 
tracks which have been laid down by 
the department. Another view shows 
a . group of barracks buildings suf­
ficient for the accommodation of 1,200 
officers and men, which was erected 
by a Chinese contractor, employing 
native and Chinese labor. The bar­
racks consist of six buildings, 35 feet 
wide by 250 feet long, seV<"ln smaller 

Bamboo and Thatch Barracks for 1 ,200 Men Built by Chinese Contractor in 23 Days. 

Canal. Along the side of the casco, 
from stem to stern, there is rigged 
out a platform of bamboo poles. By 
means of this runway and a long pole 
the boatman propels his craft. One 
end of the pole is placed upon the 
river or harbor bottom and with the 
other end against his shoulder he 
walks from bow to stern of the boat, 
pushing the craft forward and away 
from him with his feet. Each casco 
is capable of accommodating 100 men 
and 25 tons of freight. 

The native system of poling the 
boats was altogether too slow for 
army transport work, and accordingly 
Major C_ A. Devol, to whom fell the 
difficult work of organizing a system 
of unloading, storing and redistribut­
in� the army supplies at Manila, pur­
chased for towing purposes a fleet of 
eleven Chinese-designed and Chinese­
built launches of the kind which are 
illustrated on the front page of this 
issue. These launches, which are 75 
and 80 feet in length, and can make 
10 knots an hour, are built at Hong Kong by Chinese 
firms for general transport service in Hong Kong 
Harbor and on the Canton River. The .plans and work­
manllhip of the hulls, boilers and engines are entirely 
Chinese, and in view of the competition in all lines 
of manufacture to which Europe is  certain to be sub­
jected as soon as China is  more thoroughly awakened 
to the sense of her own potentialities, these launches 
are extremely interesting. We are informed that 
they have proved to be stanch and seaworthy, 
and that the engines and boilers have given satis­
factory service. The finish, both of the boats and 
their machinery, is very rough, the Chinaman evidently 
having an eye t.o profits and not putting any more 
work upon t�lGin than is absolutely necessary. 
The 75-�00t launches cost $7, 500 and the 80-foot 
launches $ 8,000 apiece_ These launches are assisted 

Terminus of the Maaila and Dagupan Railway at Manila. 

ARMY TRANSPORT SERVICE IN THE PHILIPPINES, 

ing the transports was carried on also from th e same 
cascoes, each of which would take out 20 tons of coal 
to the shi ps, the transfer of the coal from the cascoes 
to the bunkers being accomplished by Chinese "coal 
coolies," who carried the coal in baskets slung from 
poles, there being two men to each basket. 

As there is  an army of from 63,000 to 64,000 men 
in the Philippines scattered among 400 separate sta­
tions, of which over a hundred are located on the 
coast lines of the various islands, it can be under­
stood that the work of redistributing the supplies is a 
task of a very formidable nature. The redistribution 
to coast stations throughout the islands was accom­
plished by means of a fleet of eleven steamships of 
about 350 tons burden. One of the�e ships will be 
noticed anchored in the Pasig River. ( See front 
page illustration showing the Quartermaster's hay 

buildings for officers' quarters and six 
lavatories and bathroom buildings. 
The woodwork or framing, which is 
built entirely of bamboo, was con­
structed by Chinese carpenters, and 
the thatching was done by the native 
Filipinos. The Chinese contractor en-
gaged to put up these buildings fO!' 
$32,000 in thirty days. The morning 
after signing the contract he had 500 
laborers at work, and the whole bar­
racks were ready for occupation in 
twenty-three working days. We are 
indebted for our illustrations and par­
ticulars to Major C. A. Devol, Superin­
tendent of the Army Transport Serv­
ice at New York. 

e . . ... 
Gases Prod uced by Bacteria. 

W. C. C. Pakes and W. H. Jolly­
man have described before the Chemi­
cal Society a new apparatus for the 
collection of the gases produced by 
bacteria when grown either under 
aerobic or anaerobic conditions. Ex­
perimenting with . the Bacillus pyo­

cyaneus, which is supposed to be a 
strictly aerobic organism, they found that it grew in 
media containing 1 per cent of potassium or am­
monium nitrate under the strictest anaerobic condi ­
tions, as the term is at present understood (that is, 
in the presence of hydrogen, or in the absence of any 
gas ) . They concluded, therefore, that the terms 
aerobic and anaerobic must be extended to include the 
presence of oxygen in the form of nitrates. Upon 
analyzing the gases produced by the organism from 
media containing nitrates, they found that both free 
oxygen and free nitrogen were evolved, the former in 
small quantities, but constantly. 

. . . ' .. 
At the collieries of the John Cockerill Company, in 

Belgium. concrete has been used instead of brickwork 
for lining circular shafts, drifts and other passageE 
with great SUl;l;ess, 
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�omposUlon and Nature of the Red Rain. 

BY DR. T. L. PHIPSON. 
The newspapers of various countries of Europe have 

recently called attention to a red rain which fell be· 
tween the 11th and 13th of March, 1901, in Sicily, 
Naples, Leghorn, Venice, Coburg, Hamburg, Schleswig· 
Holstein, and at Malvern, in Worcestershire. 

The deposit left by this rain in the form of an ex· 
ceedingly fine dust is desc-ibed as reddish or fawn· 
colored, and greasy to the touch. At Leghorn 4% 
grammes were swept from the marble table in front 
of a cafe, and it was calculated from this that many 
thousands of tons of this fawn·colored dust must have 
fallen throughout Italy between the dates above·men· 
tioned. 

I am indebted to Capt. C. J. Gray, F.R.G.S. ,  for a 
small quantity of a precisely similar product that 
fell with the rain at Melbourne, Australia, on the 
12th of December, 1896 .  and I have submitted it  to 
as full an examination as the very minute quantity 
would allow. 

In my recently published work, "Researches on the 
Earth's Atmozphere," I have alluded to salt rain, and 
to colored rain produced by volcanic ash, or desert 
sand uplifted by the wind and suspended in the air ; 
there have been also blood·red deposits found upon 
the ground, which consist of cells of the ProtocoCCU8 

nivalis, or Pa lmella sanguinea, and similar micro· 
scopic plants that have shown themselves after a fall 
of rain or snow. I have invariably found abundance 
of unicellular alga! in the first fall of snow i n  early 
winter, and the red rain deposit examined formerly 
by the French chemist Cahours ( in 1852) was found 
to consist of organic cells, and burnt away entirely, 
leaving little or no residue. 

The fawn·colored dust left by red rain is,  on the 
contrary, of a mineral nature ; it is always similar 
in color, fineness, and microscopic appearance. I have 
made a careful examination of this reddish deposit, 
and the result has been rather unexpected and inter· 
esting. 

When dry it is  of a fawn·color, rather paler than 
oxide of cerium, but becomes darker when wet. Under 
the microscope it is  seen to consist of exceedingly 
minute grains, mostly fiat, and of various colors ; they 
are also of various shapes and sizes. The largest are 
about 2·100 of a millmeter ; the greater number are 
about 5·1,000, and the smallest 5·100,000 of a millimeter 
in diameter. The irregularity of their forms gradual· 
Iy disappears as they get smaller, so that to the eye 
the smallest appeJ.r circular. Many are w.hite, and 
more or less transparent, gray, greenish·gray, slate· 
colored ; others are yellow, and brown, and translu­
cent ; a few are ruby-red,  and other" are dark and 
opaque. 

When calcined at a red heat this dust darkens, and 
loses 14.3 per cent of water and organic matter ( this 
i s  exactly the amount of water and organic matter 
found in the Orgueil meteorite) . On cooling after cal­
cination it becomes fawn·colored again, and the colors 
of the grains seen under the microscope have not been 
much altered by calcination. 

When boiled in hydrochloric acid ( finally adding a 
few drops of nitric acid ) , a notable portion is dis· 
solved, and yields a solution containing iron, and other 
substances, among which is nickel. 

After this boiling in acid the fawn·color becomes 
much darker, similar to the dark crust seen on 
meteorites where it is  very thin.  Having placed the 
existence of nickel in this substance beyond doubt, I 
am of opinion that it is partly, if not wholly, of 

' cosmic ')rigin,  and not merely desert sand uplifted 
by the wind, nor volcanic dust ; it would appear to be 
the mineral dust left in the higher regions of the air 
by the explosion of meteors, or shooting stars. 

The only thing that makes me hesitate to assert 
this absolutely is  the fact that oxide of nickel has 
once been said to have been found in the rapili of the 
Kiilerberg, in Silesia, to the extent of 0. 1 per cent 
(the analysis by Zulkowski is given in my work on 
"�eteors, Aerolites, and Falling Stars," p. 118 ) .  In 
the fawn-colored products of the red rain I estimate 
that there is considerably more nickel than that, more 
than ten times as much ; and in  the ash or cinders 
of Etna and Hecla no nickel has ever been found, nor 
in tb,ose of Vesuvius. 

I may add to this that both March and DecePlber are 
known to be meteoric "periods."-Chemical News, Lon­
don. 

• • • • 
The forestry division of the Department of Agri· 

culture is engaged in drafting a working-plan looking 
to the conservation of timber on a tract of 300,000 
acres in the neighborhood of Millinocket, Me., belong­
ing to a private paper corporation, says The New York 
Tribune. I t  is  a part of the general policy to be inau­
gurated by the department for the conservation of 
timber land throughout the United States to secure 
a perpetual crop of timber in the areas under consid· 
eration. The private concern will pay all the expense 
of the work, except the flalaries of the government ex­
perts, who are directed by Prof. Pinchot. 

� t itu tiftt �mtritau. 
AN IMPROVED PLOW. 

Plows provided with two shares and moldboards 
located at opposite sides of the beam and with mech­
anism for bringing either share and its moldboard into 
operative connection with a common landside have 
proven 1...; ghly efficient. But the construction has not 
always beeL of the simplest. To secure this simplicity 
of construction is  the primary object of an invention 
for which John N. Hanna, of Moline, 111 . ,  has taken 
out a patent. 

The arched beam of the plow has guided movement 
horizontally in a slotted plate provided with teeth 
which are to be engaged by a spring· controlled thumb­
latch on the handles of the plow. By this arrange­
ment, the beam can be swung from side to side on 

AN IMPROVED DO UBLE· OHARE PLOW. 

the plate and locked in place by the thumb-latch. 
Friction·rollers both facilitate and guide the move­
ment of the beam. 

The plate referred to is supported on a standard, 
which in common with a second standard at the fror .; 
is secured at its lower end to the landside. I n  th . se 
standards above the landside a tubular shaft is  me ant­
ed to revolve, to the rear end of which a lever is  
pivoted connected with a guide beneath the  handles. 
A slotted projection is formed on the upper surface 
of the landside near its forward end. Through this 
slotted projection an arm passes, which, together with 
a slotted bar sliding on the standards, constitutes a 
locking device to lock the moldboards to the landside, 
the slotted bar being operated from the lever previ­
ously mentioned by means of a link. A spring on 
tb.e shaft acts to force the slotted bar forward. The 
combined moldboards and plowshares are located one 
at each side of the shaft. The moldboards are con­
nected by straps and are provided with eyes adapted 
to enter the space between the members of the slotted 
projection on the landside and receive the arm carried 
by the slotted bar of the locking device. 

The beam can be directed at its forward end to the 
right or  to the left without interfering with the posi­
tion ( f  the supports for the beam and the position of 
the moldboards and shares. By moving the lever to t. :e 
right or ' to the left either one or the other of the 
combined moldboar" � - , "hares can be brought to 
the ground. Wh.en one moldboard and share ar.e in 
working position, the other moldboard and share will 
be held out of the ground. The arch of the beam per­
mits the use of a large moldboard. 

The characteristic features of the invention are the 
ease and rapidity of operation and the convenient 
reach of the lever. 

. . . ' . 
AN AUTOMATIC nOlLER-FEEDER. 

The boiler-feeder shown in the illustration automat­
ically maintaills the water in the boiler at a certain 

tHE RICE AUiOllrlAtlC BOlLER-FEED. 

level by employing the steam·pressure as a means of 
forcing water into the boiler. The invention has been 
patented by Jasper N. Rice, of Bethany, Mo. 

The boiler-feeder comprises a shell having three su­
perposed compartments, the central one of which com· 

municates with a water-supply pipe, the uppermost of 
which is connected with a steam-pipe leading from the 
boiler, and the lowermost of which conducts the water 
from the shell to the boiler. 

On this shell a drum is mounted to rock, which 
drum is divided into two compartments by a diamet· 
rical partition adjacent to which are false partitions 
forming passages from the outer part of the drum to 
the shell. The hub of the drum has ports communi­
cating with the passage and with ports in the steam 
and water compartments of the shell. 

When the ports of the central shell-compartment 
and of the drum·hub are in register, the water from 
the supply pipe flows into the drum. Steam enters 
the drum by way of the upper shell·compartment and 
passes through the upper drum·passage ( formed by 
the true and false partitions )  when one of the ports 
of the upper shell·compartment registers with the cor· 
responding drum-passage. The pressure of the steam 
forces the water in the drum up through the lower 
drum-pa:;;sage into the lowermost shell'compartmel),t 
and thence into the boiler. 

The various ports of the drum·hub and shell are 
arranged to move into and out of registry, such move· 
ment being brought about by the regular rocking of 
the drum, which in turn is  due to the preponderance 
of water in one of its two compartments. The central 
compartment of the shell, as we have already remarkel\ , 
comn;lUnicates with the water·supply. As the water is 
sprayed into the compartments of the drum, the steaJ1l 
in the corresponding drum·compartment is condensed, 
thereby producing a partial vacuum and insuring the 
passage of the water into the drum. The operation 
once started continues automatically until the riSing 
water in the boiler closes the steam·pipe and thus tem· 
porarily arrests the action of the feeder. 

---------- .. �-----

A u t o m .. bile N e ws. 
Consul-General Guenther, of Frankfort, February 23, 

1901, reports the appearance at  Nuremberg of the first 
automobile sleigh. The vehicle glides along with great 
speed and a perfectly easy motion. It was constructed 
by the Nuremberg Motor Vehicle Factory U nion. 

The Automobile Club of France has organized its 
second competitive test of accumulators, which will 
commence the 1st of June and last one year. It  will 
be held at the laboratory of the club in the suburbs of 
Paris. These tests will be carried out upon somewhat 
the same lines as last year's tests, which were held 
in the club building. In -one of the rooms on the 
ground floor was mounted a four-wheeled wagon truck 
with rubber tired wheels, and below the floor was 
a motor-driven device by which a wheel carrying a 
series of projections was rota�ed rapidly underneath 
the tire, giving the whole truck a series of jolts reo 
sembling the shaking which an automobile would 
receive up'on the road. The truck had a platform 
upon which the batteries were mounted, each in its 
appropriate box. The batteries were charged and dis· 
charged at intervals, and a series of measurements 
taken. The rules of the contest, which have lately 
been published, may be briefly stated as follows : The 
tests will have reference to the industrial efficiency of 
the battery, or the relation between the output and 
the energy of charge ; the frequency, importance and 
nature of the operations of keeping in order and of 
repairs ; the energy furnished compared with the 
weight of the battery ; the cost per kilowatt·hour of 
output, taking into account interest and repairs. The 
number of batteries is not limited ; each competitor 
must present two batteries of the same type of plate, 
also a complete d'escriptive notice with the necessary 
drawings and samples, stating the price of the bat­
tery and parts. An extra cell, without liquid, is to be 
kept under seal. Each battery, composed of an ap· 
propriate number of cells and contained in a suitable 
box, inust furnish 120 ampere hours' discharge and its 
potential must not fall below 8 .5  volts upon a regime 
of 20 amperes, The batteries will be ranged in two 
classes ; first. those of great specific capacity and slow 
discharge, "  maximum weight 132 pounds ; second, those 
of small capacity and rapid discharg.e, up to 208 pounds. 
The tests will be carried out in periods of 6 days ; 
dUI"!ng each day they will undergo a 5 hours' shaking 
upon the machine, while discharging at a variable 
rate whirh is previously laid out. The load is varied 
by a revolving commutator turning once every half 
hour and throwing on a greater or less number of 
lamps. Each turn corresponds to a quantity equal to 
12 ampere-hours. The load varies from 20 to 100 
amperes, but the l .. tter 'current is applied for only 
half a minute. The sixth day the batteries will have 
a constant discharge of 24 amperes for 5 hours. The 
charging will be carried out at 12.5 volts. The energy, 
voltage, and current will be accurat43ly measured by 
a series of instruments, and the efficiency of each 
battery, its capacity, potential, etc., will be recorded. 
The club will award diplomas or medals to the suc­
cessful competitors. For each group of two batteries 
the entry fee is $ 100 to the 1st of May, and $ 200 to 
the 25th, the limitillg date. A complete list of the 
rules will be furnished upon application to the club. 
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A WHEAT HOSPITAL ON LAKE SUPERIOR. 
The loss to American farmers every year through 

wet, dirty, or diseased wheat is very large. It is esti­
m ated that the loss from the loose smut alone is at 
least eighteen millions of doll:: ' ':;  per year. Much in-

JACKET OF SCOURING MACHINE. 

formation has been di sseminated among the farmers 
in the way of bulletins from the Department of Agri­
culture in Washington, and from the various State 
Experiment Stations in wheat-raising States, describ­
ing the various di seases of wheat, showing how to 
treat the seed wheat so that it will not continue the in­
fection, and providing remedies of various kinds. 

The same condition s prevail in Canada, in the large 
wheat-raising regions in Manitoba and the Northwest. 
In order to prevent this great loss, or, at least, to 
reduce it to a minimum, a wheat hospital has been 
establi shed at the northwestern end of Lake Superior, 
in OntariO, at a lake port, the little city of Port 
Arthur. In this hospi tal diseased and damaged wheats 
are restored to health by an elaborate system of treat­
ment. Indeed, so apt is  the figure, the institution 
where the work is  done has come to be known in 
current phrase as "the hospital," and the name fits 
well. 

It  is, in reality, a large elevator in form, having 
many of the accessories of the common grain eleva­
tors of the States and Canada. It is built in the lake 
itself, upon piling and strong crib-work, so that �i::.3 
::;hips' 'which carry the cured patients to the larger 
cities of Canada, or to the East for shipment direct to 
England, may come alongside to take on their cargoes. 
The hospital receives and cares for two millions of 
bushels of wheat per year. 

Of course it would be impossible for the attendants 
to restore to health a patient suffering from the more 
virulent type of smut, the " stinking smut" or "bunt," 
as it is called, for, in the advanced stages of this dis-

" WREAT ROSPITAL," PORT ARTHUR, CANADA. 

J ,itutifit �lUttitau. 
ease the whole kernel becomes infected and is but a 
mass of germs or spores, which have appropriated to 
themselves all the nutritive parts of the wheat and 
rendered it  but a thin shell, the breaking of which 
sends forth a countless number of spores bearing a 
pungent, fetid odor, very disastrous in its ef:ects upon 
any flour with which it might come in  co;:;tact. 

But such kernels as are not injured inside the brown 
skin that surrounds the healthy wheat, are susceptible 
to treatment even though they be so black with smut 
or dirt that their original color cannot be distinguished. 
In addition to all the wheats which may be thus af­
flicted, there is a large class which may be said to have 
dropsical tendencies-such wheats as are so saturated 
with water from one cause or another, that they are 
unfit for milling and , as a rule, are either burned or 
thrown away or utilized, as far as possible, for the 
feeding of stock. In certain seasons there is  much of 
this wet wheat. Frequently it causes great loss to the 
farmers, sometimes the total loss of an entire crop. 
Methods of home treatment are not likely to prove 
avai ling, and the patients are given up for lost. 

The hospital contains · an elaborate drying plant in 
which six thousand five hundred bushels of wet wheat 
may be dried per hour. It consists of a series of 
upright frames, perhaps an inch and a half in thick­
ness and about three feet by ten in size. These are 
made of perforated metal ; they are, in fact, huge fiat 
cases in which the wheat is held while streams of hot 
air, or warm air, are passed through them to reduce 
the moisture. The wheat which must pass through 
this treatment comes in  three classes : 

1. "Tough" wheat, which contains about four and. 
one-half per cent of watell above the normal amount. 

2.  "Damp" wheat, which has seven and one-half per 
c( 'It of moisture. 

ii .  "Wet" wheat, having an excess of from eleven to 
fiftee_i per cent of water. 

Ncrmal wheat contains about four per cent of mois-

ATTENDANT IN A WHEAT HOSPITAL, SHOWING 
FACE PROTECTOR. 

ture. When the wheat h aving an abnormal amount of 
moisture has been given the hospital treatment it 
comes out in fine condition for millin� and has lost 

DISTRmUTING ROO •• 

all the way from one-half a pound in weight to five 
pounds, the excess being water. 

The entire treatment of wheat which comes in for 
treatment for dirt or smut might be condensed into 
one word-scouring. The wheat . which is dark with 

PLANK SHOWING EROSION BY WHEAT KERNELS. 

dirt, but which has an honest kernel beneath its coat 
of black, is literally scoured between pieces of metal, 
passing through a rapidly revolving machine which so 
turns and tosses and burnishes the wheat that it comes 
out as clean as though it had never been contamin­
ated. 

Naturally, a large amount of dust is  thrown off in 
the hospital, so much, in fact, that the employes are 
compelled to wear face masks, which are made of a 
hard white rubber with holes in the sides in which 
are pressed bits of sponge to absorb the dust as the 
workmen inhale the air. '1'he workmen present a 
curious appearance when, in addition to these masks, 
they wear a pair of huge, close-fitting goggles, com­
pletely covering thei r eyes. One might easily imagine 
them strange, half-human animals, so unreal are their 
looks. 

In certain phases of the treatment the wheat falls 
from the upper portion of the elevator a long distance 
down to a lower floor, or may be, in other cases, flung 
out against the sides of covering frames. In either 
case, a remarkable thing is observed-the flying wheat 
will, in the course of a few months, completely wear 
out a pine plank two and one-half inches in thick­
ness. 

The wheat which is thus put through a course of 

" CURED " WHEAT BEING :LOADED. 
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treatment i n  this Canadian hospital i s  said by those 
who conduct the treatment to be in a better condition 
for the miller than it would be if  it  had come in as 
regular normal wheat, the reason for this claim being 
found in the fact that when the wheat has recovered 
from its illness it  has lost a non-essential part of its 
outer coat which would have to .be removed anyway 
when put through the regular milling process. So far 
as I know, none of this wheat is ground for flour in the 
United States, all of it going to Europe, mainly to Eng­
l and, or to various Canadian towns and cities in the 
eastern part of the Dominion. Whether the millers 
of the United States would consent to use the flour 
which had passed throu gh a similar hospital treatment 
on thi s extensive scale or not, is a matter of question, 
though in seasons of shortage it might be found prac­
ticable, provided the kernel was up to the proper 
grade. 'i'here can be no question, however, as to the 

HEAD OF WARRIOR ANT. 
Sbowing pointed aTld curved man­

dIbles unfitted fur work. 
HEAD OF WORKING ANT. 

Showing tootbetl mandibles. 

interest sucl a hospital in this country would have 
for such fa� mers as suffer loss from any one of the 
various diseases which the Canadian hospital treats. 

-------- ---.--�, .. �,--.-----------

SOME NEW FEATURES IN ANT LIFE. 
BY J. CARTER BEARD. 

The recent discoveries of Wasman, Florel, Belt and 
others, added to the wonderful results of the investiga­
tions made a few years ago by McCook, Moggridge and 
Bates, have deservedly awakened a new i nterest in 
everything connected with the lives and habits of 
ants. The remarkable evidences they exhibit of some­
thing which, notwithstanding its limitations, seems 
akin to human intelligence ; the perfection, as com­
pared with other insects, of its physical structure ; the 
greater porportion borne by the brain to the 
rest of the body ; and its wonderful social life, 
so much more highly developed than that of 
the bees or of the wasps, have inclined those 
who study it  the closest to believe that, mak­
ing allowance for the great i nferiority of the 
class of invertebrates, the Formicadae certainly 
hold among invertebrates a rank commensur­
able with that sustained by Primates, including 
man, among vetebrates. 

Taking into account the comparatively enor­
mous masses of brain matter belonging to a 
number of large animals which exhibit a 
marked degree of incogitance, and the intelli­
gence manifested by members of this division 
of Hymenoptera, the claim made by Darwin 
that th€: anterior ganglion in the head, of an 
ant constituting its brain "is the most mar­
velous atom of matter in the world,"  is 
justified. 

.icitutific jmtricauc 
trived and manufactured by human beings, but there 
is a disadvantage connected with them-they cannot 
be laid aside. The tools dominate the tool-bearers and 
check development in any direction not connected with 
their . use. 

This leads to the extreme specialization we find 
among insects. Species or varieties among species be­
come mere functional organs in the sense that the 
liver or the kidneys are such, devoted and limited to 
some one particular use, and in some cases scarcely 
retaining a suggestion of possible action in any other. 
The egg producer, the queen of the termites, although 
she possesses the usual number of limbs belonging to 
her species, is  totally incapable of locomotion, as are 
the living bottles of the honey ants. The queen lays 
eggs ; she can do nothing else ; the living bottles store 
up and yield food to other members of the formicary, 
and are as incapable of performing other uses as if 
they were mere lifeless cells in a honeycomb. 

Among the Formicadae this tendency . to specializa­
tion had resulted in establi shing specles limited to par­
ticular industries or to particular methods of living. 
Some species of slave-making ants, for instance, con­
iine themselves so entirely to military affairs, and 
have so entirely lost the arts of peace and efficiency 
in domestic matters, that they are not only obliged to 
depend upon their "'J.aves to care for the young in the 
formicary, but to have the food placed in their own 
warlike mouths, and would starve in the midst of 
plenty were this not done. 

The mandibles of these ants, Polyergus rufescens 

and P. lucidus, the former a European, the latter an 
American species, are entirely unfitted for work. They 
can neither crush, cut nor saw ; but, being sharply 
pointed and curved, they make most serviceable 
weapons ; with them in attacking an enemy, Polyergus 
seizes the head of her foe between the points of these 
curved poignards and penetrates the brain at once. 

It  sometimes happens, however, that either the con­
ditions are such that the instincts common in a greater 
or less degree to all species of Formicans cannot be 
followed out in any ordinary manner, or that Nature 
has failed to provide in the structural development 
of the insect proper appliances necessary to its domes­
tic economy. 

Such instances, when they occur, are not only ex­
tremely interesting, showing as they do the Formicadae 
capable of utilizing in the most ingenious ways what-

ever can be made to answer their purposes, but the 
extraordinary ' and unexpected manner in  which this 
is done is apt to awaken in the observer, as if  he saw 
some comical trick performed, a mingled sense of 
admiration and amusement. A number of ants among 
those of very different species are distinguished by 
possessing relatively large heads, the use of which is 
extremely problematical. 'fhe workers of the East 
Indian Pheido logeton diversus, for instance, spiteful 
little things that bite venomously, have among ther 
giant soldier ants, a hundred times as large as them" 

NEST OF THE TREE ANT, IN DIA. 

selves, and it would naturally be supposed that these 
big creatures with enormous heads would prove for­
midable defenders of the formicary, while the truth is 
that, so far from this being the case, they cannot bite 
at all, even when provoked to do so. 

And yet the smaller members of the Pheidologeton 
commonwealths find a use for the great creatures. 
Numbers of them may often be seen riding about, as 
human beings do upon elephants, upon the backs and 
heads of their gigantic confreres. Even this use, how­
ever, does not account for the disproportionately large 
heads of the giants. But the Colobopsis ants, which 

burrow in branches, seem to have discovered 
how to profitably employ the big-heads among 
them. They are placed at the entrances of the 
Formican dwellings, their great heads fitting 
in and filling the dorways. As a worker be­
longing to the household approaches she is  
recognized by "the animated and intelligent 
front door," which draws back sufficiently to 
admit the entrance of its friend and then re­
sumes its double office of sentry and of bar­
rier. 

The hippopotamus, in the tremendous lapse 
of time which has attended its evolution, has 
learned scarcely more than to fulfill the sim­
plest and most obvious requirements of nature, 

STATE ELEPHANT OF THE PHEIDOLOGETON--LARGE WORKER 
CARRYING THE SMALLER ONES. 

The Rlciton are the Arabs of the ant tribes, 
always at war wi th all other animals, with no 
settled places of abode, but ever wandering in 
journeys that have no end. Yet in their tem­
porary resting places the necessities and in· 
stincts common to the whole Formican family 
Impel these nomads to build habitations which 
conform to the character and style of the fixed 
and permanent abodes of ordinary ants. As, 
however, both the time and natural apparatus 
for digging possessed by the latter are want­
ing to excavate galleries and apartments neces-
sary for feeding and sheltering larvae and 
pupae, these remarkable animals overcome the 
difficulty in a most astoni shing manner by con­
structing living habitations, using their own 
bodies as building materials. Belt writes : 

while the ant has developed competence that 
in some instances has antic�pated mankind in 
acquiring arts and industries indispensable to 
the well-being of social life, and a practical 
wisdom in adjusting the conditions which gov­
ern them in their association in communities 
quite beyond anything mankind has yet been 
able to achieve. 

It is 1nteresting to notice how diverse are 
the methods adopted by invertebrate intelli­
gence frorn that of man in attaining a desired 
result. Man looks entirely to the outside world 
about him for the means of accompli shing his 
purposes ; insects, on the contrary, drawing 
upon the resources of their own natural con­
stitutions, often adapt themselves to the con­
ditions and requirements of their lives by 
structural modifications. For instance, men 
make the tools they require for carving or for 
diggil}g, insects grow them ; vessels being 
needed as receptacles for liquid food, man 
learns the art of the potter, but the curious 
honey ants ( Myrmecocystas melliger, of Llave ; 
M. nortusdeorum. McCook ; Campo notus in­

flatus, Lubbock ) transform themselves into liv­
ing bottles, to which the working members of 
the commune resort for refreshment. 

The tools of insects, exqui sitely fashioned 
and finished, are much more perfectly adapted 
for the purposes they serve than are any con-

( 

WORKERS HOLDING LEAVES IN PLACE WHILE OTHERS USE LARVlE 
TO BIND AND CEXENT TIlE LEAVES. 

"They make their temporary habitations in 
hollow trees, and sometimes underneath large 
fallen trunks that offer suitable hollows. A 
nest that I came across in the latter situation 
was open at one· side. The ants were clustered 
together in a dense . mass, like a great swarm 
of bees hanging from the roof, but reaching to 
the ground below. Their innumerable long 
legs looked like brown threads binding to­
gether the mass, which must have been a cubic 
yard in buUr, and contained hundreds of thou­
sands of individuals, though many moving col­
umns of ants were outside, some bringing in 
pupae, others the legs and the dissected bodies 
of various insects. I was surprised to see in 
this living nest tubular passages leading down 
to the center of the mass, kept open just as if 
it  had been formed of inorganic material. 
Down these holes the ants that were bring­
ing in booty passed with their prey. I thrust 
a long stick down to the center of the cluster 
and brought out, clinging to it, many ants 
holding larvae and pupae." 

But the most amusing instance of the man­
ner in which an ant left by Nature to her own 
devices overcomes a difficulty is perhaps that 
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of the Oecophylla smaragdina. This ant, one 
of common occurrence in Eastern Asia, forms 
shelters by bending the edges of the leaves of 
the trees upon which it lives and fastening 
them together. The adult ant possesses noth­
ing with which to secure the edges of the 
leaves together after they have been brought 
into the required position ; but its larva is fur­
nished with glands that secrete an abundance 
of adhesive, gelatinous substance, by the aid 
of which it forms its cocoon, and these intelli­
gent insects actually make animated mucilage 
brushes of their larvre in order to effect thei r  
purpose. A number of t h e  ants, seizing the 
edges of the leaves in +heir �nandibles, bring 
them together into the . ..r: needed and hold 
them there, while other ants, each one of which 
bears a larva in its jaws, apply the mouths of 
the larvre to such parts of the leaves as require 
to be <;:emented together, and induce their off­
spring to disgorge as much sticky material as 
they find necessary to accomplish the desired 
result. 

Such instances as these of a knowledge of 
cause and effect, a seemingly conscious adapta­
tion of means toward a desired end, and what 
may, perhaps, be called audacious ingenuity in 
devising methods of overcoming difficulties that 
at first sight seem insuperable, argue faculties 
which it is  difficult to differentiate from sense 
and reason. 

• • •• •  
THE COOPER HEWITT LAMP. 

The most recent as well as the most inter­
esting development in electric lighting has late-
ly been brought about by Mr. Peter Cooper 
Eewitt, son of Ex-Mayor Hewitt of this city, 
as the result of long-continued and untiring 
exertions on his part. This remarkable inven­
tion was recently described by Mr. Hewitt at 
a "Conversazl , " , at the Columbia University 
during an exhi ln , _ _  TJ. of recently invented elec­
trical devices. The high-power electric lights 
exhibited by Mr. Hewitt were on a new prin­
ciple, a gas being used as the illuminating me­
dium instead of the usual filament. Several of 
these lamps are shown in the half-tone and line 
engravings which we publish. These lamps were 
all experimented with by Mr. Hewitt, and the 
light produced by some of them was truly remark­
able. since it compared favorably with the arc 
light. The color of the light emitted from these 
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THE COOPER HEWITT ELECTRIC VAPOR LAMP EXHIBITED AT 
COLUMBIA UNIVERSITY. 

candle power have been obtained. Mr. Hewitt 
has made a special study of the laws of con­
ductivity of vapors, and has ascertained many 
curious facts in regard to their behavior as 
conductors in his lamp tubes. 

By reference to the half-tone engraving it 
will be seen that the lamps are exceedingly 
simple, being merely tubes with electrodes 
sealed in either end, in some cases surrounded 
by mercury, which supplies the vapor which 
fills the tube and become� luminous on the pas­
sage of the current. These tubes are lighted 
by an ordinary direct current of from 100 to 
200 volts, after being started by an impuls;) 
sent through a Wehnelt interrupter. The 
vapor tube acts like a conductor with a re­
sistance which varies inversely as the current 
flowing through it. 

The lamp is interesting on account of it:; 
great power and extreme simplicity. The man,' 
curious facts in regard to this lamp and othel '  
electrical phenomena discovered by Mr. HewEt 
would make a very interesting volume. 

We take pleasure in publishing herewith the 
following 
NOTES ON 'fIn� COOPER HEWITT LAMP, BY PETEI: 

COOPEH I I t�W ITT. 
The purpose of the exhibit which I had the 

honor to present at Columbia University, be­
fore the American Institute of Electrical En­
gineers, on April 13 , 1901, was : 

First.-To demonstrate that light can be pro­
duced from a gas or vapor in great quanti ly 
by means of the electric current and in the 
quantity desired. 

Second .-To demonstrate that light can be 
produced from direct-current low-voltage cir­
cuits, by means of a gas or vapor. 

Third.-To show that this light is  extremely 
efficient. 

Fourth.-To illustrate laws of conduction of 
the electric current by gases or vapors, and to 
show by experiment the effect 01 current on a 
conducting vapor or gas and th e .  effect of 
variation in density of the conducting vapor 

on the current passed. 
Fifth.-To exhibit the electrical phenomena at 

the joint of the negative electrode with a gas or 
vapor. 

t:;ixth.-To exhibit electric vapor or gas lamps 
of very high efficiency. 

Seventh.-To demonstrate that change in the 
color of the rays of light proceeding from a gas or 
vapor lamp of this character can be brought about 
by means of certain material. 

Fig. 7, 

lamps depends mainly upon the gas used for the 
filling of the tubes. Some of the tints are objec­
tionable, but they may be varied by changing the 
character of the gas. The remarkable feature of 
these lamps is that under the proper conditions 

Eightl)..-To show, by means of curves, that the 
resistance of a particular vapor in  a lamp can be 
made to vary in a predetermmed manner within 

wide limits by varying the proportion of the vapor 
subjected to the current and the heat-radiating ability 
of the lamp. 

The demonstrations actually made are illustrated by 
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cf  temperature and exhaustion they may be ope­
rated by a direct current from any circuit of sufficient 
voltage. The light obtained has a most astonishing 
brilliancy and is  perfectly steady. We understand 
that efficiencies as high as from 0.5 to 0 .32 watt per 
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the accompanying drawings, and the measurements on 
the drawings were taken by V;eston instruments while 
the lamps were in operation. 

pressure of 44 volts, while the lamp was passing about 
three amperes. 

These demonstrations practically illu;;trated results 
obtained by me from a great number of experimentS. 

travel, it  will be seen that the relative rank is high, 
especially as it leads our great American humorist, 
Mark Twain, by ten numbers, "The Man that Cor­
rupted Hadleyburg" being forty-seventh. At the time 
this list was compiled Mr. Bryn's book had only been 
out some three months, which makes its inclusion 
with the "I<'ifty Best Books of 1900" most gratifying. 
We have received many expressions of appreciation 
from purchasers of this book, and the notices have 
been uniformly pleasing. 

Figs. I,  2 and 3 illustrate the relation of the volts to 
the dimensions of a gas-carrying current. The deII?-0ns­
tration consi sted in the operation of three lamps illus­
trating the tendency of the volts to vary directly as the 
length and inversely as the diameter, as seen by the 
figures ' of  the drawing. One lamp is 54 inches long and 
three-quarters of an inch inside diameter, another is 
half the length and the ;;ame diameter, and the third 
is the same length as the first and twice the diameter ; 
the drop in volts of the second and third is approxi­
mately one-half that of the first. The error in the 
lamp having the greater diameter, which measured 54 
volts instead of 45 , as should · have been the case, was 
probably due to impurity developing in the vapor and 
a factor which appears on comparing tubes of widely 
different diameters. 

Fig. 7 illustrates one form of my lamp adapted to 
run on an Edison 110-volt circuit witq. an efficiency of 
one-half a watt per candle. 

Figs. 8,  9 and 11 show actual efficiencies of my lamp 
at different electric pressures, while Figs. 8 ,  9 and 10 
illustrate the control of the resistance of the lamp. 

Fig. 11 illustrates the electrical variation due to 
variation in gas density and an immediate effect of 
variation in current and a result brought about by a 
variation in gas density. 

Fig. 12 illustrates the effect on one of my lamps of 
varying its heat-radiating ability. 

Fig. 13 is the efficiency curve for the sallle lamp. 
The large lamp exhibited was operated by direct 

current. The Weston ammeter in circuit with thtl 
lamp indicated seven ampe res. The drop in volts 
across the lamp was 100 volts measured by a Weston 
voltmeter and the light given by this lamp was ap­
proximately 1,500 candles. It was, I believe. the first 
public exhibition of a hi gh-power vapor lamp, and it  
wa S exhibited with standard instruments attached for 
measuring its current con sumption ; in fact, all the 
demonstrations were made with standard instrument;; 
attached for general inspection. 

. . . .. .. 

The Current SuppleDlent. 

The current SUPPLEMENT, No. 1321, is  one of the best 
numbers of thi s edition which has appeared in some 
time. . The leading article is  devoted to the Field 
Columbian Museum, and it  is  accompanied by eight 
illustrations. "Searchlight Signaling at the Pan-Amer­
ican Exposition" is by Orrin E. Dunlap. "A Water­
Softening Process" is described in detail.  "The Glasgow 
International Exhibition of 1901" is accompanied by a 
map. "Animal Diseases and Animal Food" is by D. E. 
Salmon, Department of Agriculture. "A General Sur­
vey of Foreign Trade" is by Frederic Emory. The first 
installment is  published in· this issue, and our next 
issue will present a large and elaborate map showing 
all the countries of the world to which we export 
goods. 

Figs. 4 and 5 of the drawings illustrate the relation 
of current to resistance ; the resistance varying in­
versely with the current, the volts tending to remain 
constant. Fig. 4 illustrates a divided vapor circuit, 
one leg carrying four amperes, while the other leg 
is carrying two amperes, the voltage over each leg 
being approximately the same. 

The second demonstration, Fig. 5, i llustrates a di­
vided circuit consisting of a lamp with an addi tional ' 

electrode midway between the other two, whereby the 
current in the upper portion of the lamp is one-half 
that in the lower portion. The drop in volts over 
each of these portions should have been the same and 
the resi stance of one should have been half that of the 
other, but for the discrepancy which was due to the 
greater vapor density in the lower portion, owing to 
the presence of the mercury forming the negative 
electrode. 

• 1 ' 1 . 
" P rogre.... of I nventlo n . "-One of lite F i fty 

Be .. t Book ... 

In January of each year the New York State Library 
prints a list of five hundred of the leading books of 
the previous year and submits it to the librarians of 
the State, and others who may be interested, for a vote 
as to which of the fifty best books should be added 
to a vi llage library. Usually about two hundred per­
sons respond. While the li st is,  of course, simply an 
expression of opinion of persons . who know as to 
what books are most in demand, even if they are not 
intrinsically the best, at the same time it  so closely 
approximates the public taste in the matter that they 
may be regarded with 3reat interest. We find that 
Miss Mary Johnston's "To Have and to Hold" holds 
the first place, while Edward W. Byrn's "Progress of 
Invention in the Nineteenth Century" is placed thirty­
seventh. Considering that this is a serious book, and 
entirely different from works of fiction, biography or 

• a • 
Evelyn B. Baldwin, who is to lead the Baldwin­

Ziegler Arctic expedition, sailed for Hamburg April 
] 8.  He will confer with members of the German and 
British Antarctic expeditions, and will then go to 
Dundee, where his ship, the "America," is fitting out. 

Con tentll. 

The next demonstration illustrated negative elec­
trode resistance or initial reluctance to allow current 
to pass. It also illustrated the passage of only a lim­
ited amount of current by an electrode prior to having 
its initial reluctance overcome. Fig. 6 was a lamp hav­
ing an auxiliary electrode one-third of the distance 
between the positive and the negative electrode, which 
on being connected with the negative electrode by a 
conductor having a negligible resi;;tance, allowed only 
0.02 of an ampere to pass through this short circuit, 
although it was subjected to a measured electrical 
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RECENTLY PATENTED INVENTIONS. 

E ngineering I Dl proveDlent ... 

R l� V E R S I N G  AN D CUT--Ol<'l� lIE C llAN I S lVI 
F O R  E N G  I N }oj  S. - WILLIAM A. l\I I I,LWA:-1, 

� t rasbu rg, I l l .  I t  is  the object of th� inven­
tion to provide a mechanism for use on various 
types of engines. notably locomotive and trac­
tion engi nes. The mechanism I s  easily manip­
ulated to shift the engine val ves for cut-off 01' 
reversing pu rposes, and i s  completely under 
the control of the engineer. 

Mechanical Device ... 

S POKE - D R I V I N G  l\IAC H I N K  - FERDI:-1AXD 

r X C K R I C H ,  Gal lon, Ohio. 'rhis inven tion re­
lates to an apparatus for hold ing wheel-hubs 
and for driving spokes. By means of this 
apparatus the hub Is held and tu rned as each 
spo"-e is driven therein : and the spokes are 
pl aced in position with me('hanlcal uniformity, 
a t  the sanie time. permitting the work to be 
done more rapidly and effectively than by 
hand. 

C I I AX(H] - G E A U I X(,. - K I lI K  G .  JOHX>!TO:-1, 

Piqua, Ohio.  This change-gearing i s  particu­
larly adapted' for automobiles and comprises 
but two gear-whee l s  so a r ranged that adjust­
ment of different speeds can be quickly made. 
The change-gearing is of very simple construc­
tion, and I s  not liable to be easily Injured. 

:\I O P- W R I l\' G E R .-THO lIAS 1<'. COXDO:-1, Dor­
set, Vt·. The w ringer can be used on any or­
dinary pall,  and squeezes the mop to any de­
si red degree. The construction comprises a 
supporting frame, prov ided with an upwardly­
p rojecting member. Bell-crank levers are piv­
oted to the frame : and squeez ing rollers are 
mounted in the bel l -c rank levers. A s l ide Is 
vertically movable on an upwardly-p rojecting 
member of the frame and extends Inwardly 
above the rollers. A link connects each of the 
bell -crank levers with the slide. 

J,ATHE.-\Vn,LIAlI ROBINSOX,  Aurora, I l l .  
T h e  invention Is a watch maker's lathe which 
Is especi a l l y  designed for automatically turn­
Ing articles having more than one diameter, 
such as balance-staffs. barrel -arbors, center­
staffs, cannon-pinions, third and fourth escape­
ment pinions, pallet arbors, type-bar pins for 
typew riting-machines, and the l ike. The novel 
features of the Invention a re a carriage sup­
ported by a spindle, mounted both t o  turn and 
to s l ide. On the spindle Is  a yoke. A revolv­
able-cam mechanism Is emp loyed to Impart a 
sl iding motion to the spindle and a swinging 
motion to the yoke, the cams being rotated to 
give the desired motion to the carriage so as 
to turn the article  according to a predeter­
mined design . 

D R I VING-G EAR.-Wn,I,IA)1  I I .  'OeNG and 
W I LLIAM R. DANLE Y, Rockyfo rd, C o l .  The 

patent shows a means of employing a bicycle I G A R ;\I E :"< T  - FASTENI<: R .  - W I  L L I N  II F. I shaped fulcrum to clutch the bolt-head and 
frame and gea ring as a convenient means fOl' SCH lI I D�', B i anco, Cal . ' The Inventor has de- I thereby hold the bolt against the turning 
effectively drivIng sma l l  machinery by foot- v i sed an improved garment-fastener, which Is strain, both In turn ing u p  nuts and In twisting 
power. In the p resent Instance the bicycle designed for use on skirt-bands for p roperly ; them 011'. 'I'he device is p ractical and cheap, 
sprocket-wheel is geared by a chain with the fastening the end of the ski rt-band together and holds bolts of a l l  sizes very firmly I n  a l -
central shaft of a coffee-m i l l .  a n d  for connecting t h e  skirt-band w i t h  th'" m o s t  a n y  position. 

B alhvay Contrivances. 

S W I'r C H .  -- JmlEl'H '1' .  I<JVA:-1S , Rushville,  
Neb. This rail way-switch Is arranged to be 
opened and c losed by a mechanism under the 
control of the engineer of a train, so that t'.Ie 
train can be run on the main track o r  on a 
side trac.k . An engineer can close a swi tcb 
which has carelessly been left open, and there­
by prevent accidents. The a rrangement com­
prises a switch-shifter having a three·armed 
level' adapted to be actuated by a device under 
the control of the engineer. Notched bars are 
connected with the lever. A shifting-lever has 
connection with the switch points, and Is 
adapted to be a l ternately engaged by the 
notched bars. 

Vehicle A.cce .... orle ... 

MEANS FOR S I<JC UlUNG I'J L A � T I C  'r nm s 
'1'0 W J I I� E L S .-WILLIAM F. Wn,LIAlI S. 1 7  and 
1 8  Great Pu l teney S t reet, Golden �quare. Lon­
don I·]ngland. The means of attachment com­
prise inwardly-projecting lI anges or wire edges 
on the t i re o r  its cover, which are recelYed In 
the groove of the rim ; a metal strip or strips 
adapted to engage the lIanges and to encircle 
the wheel-rim, so that when drawn tightly 
they hold the tire securely i n  position In the 
gl"oove of the rim ; and by means of which the 
tension may be appl ied to the band o r  bands 
and maintained after the t i re has been put o n  
the w h e e l ,  so as to I n s u r e  a close butt-joint of 
the ends of the t i re and prevent c reeping. 

waist to hold the skirt In position and give I t  AT'I'ACHMENT F O R  REED OR P I PE OR-
the proper hang. GANS.-EDGERLY H. BAILEY, Clarinda, Ia.  By 

C H I CKEN-COOP. - CHARLES H . CA:-1FIELD. the usc of this attachment chords or tones 
Bath, X. , . The coop has two compartments once struc k continue i n  dur�tion as desired by 
In wh ich fowl may be p l aced, and from which .  the performer, thereby permitting further exe­
the� . may be I ndependently removed. The cutlon, the tones thus p roduced intermingling var IOUs arrangements of parts provide proper with the sustained ones. I n  other words, cer­ventilation for the fow l ,  and also enables them taln keys may be struck and held uepressed to be readily seen and Inspected . The coop, Indefin itely without requiring continued p res­when not I n  u se, may be folded and tra�s- sure of the p layer's hand, so that the corre; ported from place to p l ace, thus occupymg sponding notes w i l l  d a J d . d very little space. or until the depress:�u�eyS 

s 
a r�n�:c

s
ha:����l; 

H O R SE-BOOT .-AR�·HUR COLE, Oak Lodge, released at the w i l l  of the p l ayer. 
Telford Park, S t reatham H i l l ,  London, S .  W., 

England. This Invention relates to improve­
ments fo r boots for horses when empl oyed on 
grass lands for the pu rpose of drawing rol lers, 
mowing-machines, carts and the l ike, chiefly 
used in keeping golf-links, c ricke t-grounds, 
parks and lawns In p roper condition. Such 
boots are used to prevent, as far as possible.  
t .he marking and cutting u p  of the grass hy 
the animals' feet, espec ially in wet weather, 
when the ground Is soft. 

P R O J E C 'I' I L E. - DR. WILLIAM 1<'. COLE, 
Provident Bui l ding, \Yaeo, Texas. 'I'he projec· 
tile Is to be used only in a gun having an e l l lp· 
tical bore, since this form has merits which 
are of much Importance. The projectile Is 
e l l iptical i n  c ross section throughout the length 
of its body, and Is. also twisted to conform with 
the bore of the gun. The front portion of the 
body I s  l ikewise tapered toward the point, 
which Is constructed with a thin edge having 
a twist or reverse curve. With this form of 

W J�ATHER- STRI P.-Mrs. ALICE HAZELTO:-1 , projectile the rapidity of rotation Is maln­
Lamoni. Iowa, Administratrix of Norman N .  ta ined and the fl ight even Increased, while the H azelton. The threshold i s  formed with a resistance and friction of the a l l'  are said to be longitudinal recess in Its upper face, suc h re o reduced. 
cess being in advance of the recess formed In N O N - R E F I L LAB LE BOTTLES .-ALEXANDER a lower plane than the corresponding . fac e In BRIEL MAYER, South Nyack, N .  Y. The non­the rear of the recess .  A retain ing-plate is refi l l able bottle comprises a casing fixed in the secured upon the threshold In the rear o f  the neck of the bottle. I n  this casing a conical recess, and Is projected at its front edge over stopper having an outlet-channel Is mounted the recess. The weather-strip is formed w i tb to sl ide. An outlet-tube i s  fixed I n  the casing a guard-plate. and with cu rved ribs above and and opens at one end Into the bottle, the other below the plane of the guard-p late. The end of the tube opening into the stopper-outlet weather-strip operates when the door is open when the stoppe l' has moved Into an outermost Miscellaneou.. I nvention.. as a wear-plate for the s i l l ,  and is adjusted position upon t i l ting the bottle. After the con-

FAL L  - BOARD AND MUS IC - DE S K.- by the door, In position, to serve as a weather- tents have been poured out of the bott le, and 
CHARLES 1<'. REEPS, A l bany, N .  Y. The inven- I strip when the door Is c l osed. the bottle Is placed upright, then the stopper 
tion provides a new fall -board and music-desk T R I PPING ATTAC H I\I J<: NT FOR CANI� - by Its own weight gl ides back to clostl the out­
for pianos and organs. The construction I s . S L I NG S .  - LO U I S H. AYET, Plaquemine, La. let-channel . 
such that the board Is noise less in operation. S l ings for l ifting suga r-cane. hay, corn, and D I S TANCE AND A L T I 'rUDI<J M EASUR IN G  
and Is adapted to fol d  very compac t l y  to per- t h e  l ike. a re commonly provided w i t h  pivoted I N STRUMENT.-LE W I S  N .  HORN BECK . Minco, 
m i t  the music-desk o r  rack to come close to hooks, wh ich can be tri pped to release the Ind.  Ty. The Instrument Is an Imp roved com. 
the keys. The music-desk is automatically s l ing to di scharge the load. Such hooks must blnatlon distance and a l t itude measuring In­
moved Into an active position upon opening the be restored to their normal position by hand strument designed for use by mariners and by 
fal l -board. and re-engaged with the releasing device. Mr. surveyors and engineers. The instrument Is 

C OM B IN ED U NDI<J RVE ST AND C O R S I<JT- Avet h as devised a construction and arrange- particularly noteworthy for the rapidity with 
COVER.-CORI N :-1E DUFOUR, ' Savannah, G a. ment of s l i ng-hooks which restores them t o  which results are obtained. 
The combined undervest and corset cover com - their original pogltlon automatically, thus sav- PO LY PH ON I<J ATTAC H MENT. _ N1IiWMAN 
prises a ' body having a front and rear lIap se- ing time and labor. 

JENSEN . Eureka, Cal. This Invention provides 
cu red t o  its upper end. these lIaps being 1'1'0- ROLT-HO J,DER.-HERMAN STADE . Fl and- an attachment for phonographs which Is de­
vlded with means for s<'curing their outer co\'- reau. S. Dak. The bolt-holder Is p rov ided with signed to reproduce the recorded sound with 
ners t.ogether. Thus the combined garment. a lever haYing a chisel -shaped fulcrum made double the usual volume. The arrangemen t 
can be us<,d for t b <,  p l'otl'!'tlon of the chest and to elut('h tbe holt-head, while the outer end consists of two sty l i  and diaphragms fi tted to 
back with an o rdinary dress. or employed as a of the lever is an chored to some solid part to I two tubes opening into a common horn. N o t  
( 'orset-cover with a low-necked dress. permit pressure to be brought on the chlsel- only Is the volume of sound Increased, . but Its 
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quality is enhanced ; for the very rapid repro- Busintss and Ptrsonal duction of the sound produced by one stylus 
gives to the tone something of that human 
timbre which is only too often lacking in 

Wants. 
talking-machines. 

READ THIS COLUMN CAREFULLY,-You 

wili find inquiries for certain classes of articles 

numbered in consecutive order, If you manu­

facture these goods write us at once and we will 

send your name and address to the party desiring 

the information_ In every case It is neces­

sary to give the nUlDber of the Inquiry. 

M U N N  & CO. 

Marine Iron Works. Chicago. Catalollue free. 

I'I CTUlnJ l I A N G I·m. - I. II. SOLOMON, 48 
Center Street, :\Ianhattan, New York city. This 
device is intended to regu late the position, 
height and incl ination of a hanging picture. 
I n  other words, with this attachment in use, 
auy picture may be tilted so that it assumes 
the position most favorable to its proper exhi­
bition. If, after having been thus inc l ined, inf���' iry No. 46�.-For manufacturers of alum-

I t  be found that the picture hangs too h igh or 
too low, the height desired may easily be at­
tained. '1'hese operations may be very rapidly 
performed by any one. I n  order to secure the 

" U. S." Metal Polish. Indianapoiis. Samples free. 
Inquiry No. 463 .-For manufacturers of taxi­

dermy supplies. 
Motor Vehicles, Duryea Power Co., Reading, Penn_ 

resu lt mentioned it is not necessary to remove J nqulry No. 464.-�'or mannfacturers of spring-
the picture from the wall ,  nor is the frame or motor fans. 
wire In the least Injured. The device may be 
operated as often as is desired and may be at­
tached to a frame of any size with perfect 
safety. 

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

LOCK-BOLT.-E n w I "  F .  CO"BER, Selkirk, 
Yankee Notions. Waterb\1ry Button Co .. Waterb'y, Ct. 

Mani toba, Can. This lock-bolt for door-locks ru
I
b���

iry No. 466.-For manufacturers of sponge 
Is prov ided with a bo l t  lengthwise adj ustable, Dies & Special Machinery. Amer. Hdw. Mfg. Co., 
so that under all conditions it  w i l l  sufficiently Ottawa, Ill. 
clutch the hasp or bolt clutch. This adjust­
ment enables the bo lt to be engaged securely 
with this hasp or catch, should the door or 
frame shrink, without necessitating the reset­
ting of the lock or its hasp. 

PAPER EOX.-JOSEPH T. CRAW, Jersey 
C ity, N .  J .  The paper box is especially adapt­
ed to be used as a wrapper for fine bricks. The 
construction is such that the box may be par­
tially open at both ends, or entirely open at 
one end and partially open at the opposite 
end. '['he end of the box can be partially 
closed by side and end flaps, cushions being 
formed against which another box containing 
a brick may a but.  Thus, bricks can be packed 
and shipped without damage. 

ATTACIBIENT ]1'OR INK - BOTTLE S . ­
LO lTI s  SeHoE", lIIanhattan, New York city. Mr. 
Schoen has invented a simple device which Is  
readily attached to the neck of an ink-bottle 
and which inc ludes i n  its construction a pen­
rack, a penwiper, and a lid which supports a 
cork for the bottle. A portion of the cork can 
be utilized for clamping pens which are to . be 
removed from a penholder. 

WI NDOW-SlI CTTER.-FRAxK CHASE, South 
Sutton, N .  II. The object of the invention is 
to provide a window-shutter arranged to per­
mit the operator to open or close the slats 
conveniently from the inJide of a room without 
being compelled to open the window-sash. A 
finger-lever is fulcru med on the window-frame 
below the sash, the fulcrum of the lever being 
coincident with the sash to permit the rocking 
of the level' when the sash is closed. A con­
nec tion between the level' and an adjustable 
part of the window-shutter permits the opera­
tion of the latter. 

A U X I LIARY BOX-COVEH.-l\IOItITZ MEYER, 
Manhattan, New York city. The inventor has 
devised an auxil iary box-cover for use on cigar­
boxes. The covel' can be attached to the box 
without disturbing the cigars 01' without re­
quiring the removal of the original box-covel'.  
'1'he improvement permits the contents of the 
box to be conveniently removed, excludes dust, 
moisture, and the like. 

B UST-FORM.-E'lILY H .  WRIGHT, Manhat· 
tan, New York city. The bust-form provided 
by this Invention Is easily attached to a corset, 
readily maintains its form, and gives the dress 
the propel' hang. The bust-form has sufficient 
flexibility readily to conform to the motion of 
the body without discomfort to the wearer. 

Designw. 

Inquiry No. 461.-For manufacturers of machin­
ery for making hair felt. 

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

Inquiry No. 46S.-For manufacturers of all kinds 
of rubber specialties. 

.. For saie New Automobile Steam-$((I(}. Wilson 
Bros .• Easton. Pa." 

Inquiry No. 469.-For parties to make a bent wire 
novelty. 

Sheet Metal Stamping : difficult forms a speclaity. 
'I'he Crosby Company, MulJalo, N. Y. 

Inquiry '" o. 410.-For a small ice plant of about 2 
tons capacity. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13. Montpelier. Vt. 

I lIquit'y No. 411 .-�'or manufacturers of very 
strong paper boards. 

Our number 4 Catalogue of Automobile{parts, write us, 
Standard Welding Co., Cleveland Ohio. 

Inquiry No. 41�.-For 8mall gas engine develop­
·ing about }:( of a horse power. 

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

I lIquh'Y No. 413.-F'or manufacturers of · small 
gasohne or kerosene el1�'ines suitable for farm work. 

SA W MILLS.-Variable friction feed. Send for Cata­
lo�ue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry N o .  474.-For manufacturers of rubber 
wading pants with boots attached for flshermens' use. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicat.or Co., 5 Hanover St., N. Y. city. 

Inquiry No. 41�.-For special rubber rivets and 
compounds for repairing pneumatic carriage tires. 

Machine Work of every description. Jobbing and reo 
paIrIng. The Garvin MaChine Co . •  149 Varick, cor. 
Spring Sts., N_ Y_ 

Inqu iry No. 416.-For manufacturers of sheet 
iron 24 inches wide and up. 

For sale and introductIOn in Scandinavia, of Ameri­
can goods, any and all. Apply to O. P. Jespersen and 
Sonner, Copenhagen, Denmark. 

Inquiry No_ 411.-For small Dutter making ma­
chines for domestic use. 

The celebrated " Hornsny-Akroyd " Patent Safety Oil 
En�ine is built by the De La Vergne Refrigerating Ma­
chine Company. Foot of East 138th Street, New York. 

l nqulry No. 418.-For a. street outfit for making 
popcorn. 

For Sale.-Rll(ht to take out foreil'n patents on my 
invention, Suspender End Attachment, U_ S_ patent to 
issue May 4, 1901_ Address C. H. Dome, Pre8cott, Ark. 

c!������be��g!��aJ;��: 
manufacturers of small 

Will sell outright, or on royalty to manufacture my 
patented poison guard paper, a device to be used as a 
safe· guard against accidents with poison. For making 
Wrapping Paper, Roll Paper, Paper Bags, Boxes. 
Envelopes, Labels, etc.. and changing any ordinary 
bottle to a poison bottle by pasting the paper on it : 
also poison packages. For Wholesale and Retail 

SIIOELACIO] FASTENER. - BENJA'I I N  F.  Dru�gists. Manufacturers of Chemicals, Paint. etc. 
Will stand full investigation. For particulars. Ad­
dress. Patent, care of the SCIENTIFIC AMERICAN. 
New York. 

KOCH and SA'WEL BLOO", Brooklyn, New York 
city. The leading feature of this design is a 
cylindric al body portion having a hook-l ike 
projection at one side terminating in an en­
largement. 

NOTE,-Copies of any of these patents will be 
furnished by lIlunn & Co. for ten cents each. 
Please state the name of the patentee, titlc of 

the invention, and date of this paper. 

NEW BOOKS, ETC. 
GAME AND FI S H  COMMISSIO"ERS' REPORT. 

Inqui ry No. 480.-For manufacturers of cabJe 
cbaill made from � inch to � inch wire. 

Sheet Metal Novelties, Articles and Stampings of all 
sizes. Tools and dies manufactured on contract. Ad­
dress Standard Stamping Co. Cor. 7th & Hudson Sts., 
ButJalo, N. Y. U. S. A. 

Inquh'y No. 481 .-For dealers in wood engravers' 
supplies. 

Wanted.-Skilled artist in mechanical art work. No 
one need apply who bas not a knowledge of mechanics 
coupled with artistic ability and experience. Address 
Artist, P. O. Box 773, New York. 

Inquiry No. 482.-For parties to make a cheap tin 
box. flat and round ; of a balf pint capacity. 

A Winton motor carriage. model 1899. for sale. Price. 
$500 f. o. b. cars Syracuse. This machine is in JZood run· 

Inquil'Y N o .  4S�.-�'or the makers of machines 
������r��ts :�g f�:t����s. 

belts with solid copper two-

e!g�;::s�"
y No. 486.-lfor manufacturers of boiler 

m!:.:.,":.��r.,I:'
o
, 

481.-For parties to make light sheet 

Inquiry No.  488.-�'or dealers in new or second 
��:::i�:

s
g��

n
;f ����:7;o°�ot

b
n
o
d�

t �t:h� horse power, for 

Inquiry No. 4S9.-J:j'or manufacturers of stereo. scopes and magnifying IiUasses. 
Inqnil'>: No. 490.-For dealers In life motion pic· ture machmes. such as the Chronophotographic Mach­ine, the Mutograph and others. 
Inquiry No.  491 .-For manufacturers of round 

���:gur;[���S 
2
� 

in. dia.meter with meta) rIms ; also 

Inqul l'y No. 492.-For manufacturers of cheHp mechanical telegraph iustruments, key and sounder combined-no battery. 
Inquiry No. 493.-For manufacturers of tin tubing­

�:a%
e
s
v
:gb�xst(�\����d.

inch and � inch in diameter, the 

peres with ease in the ope" air. 3_ Wir" 
tables give ca<'rying capac ity of wire thl'l.s : 
"Concealed" and "opeR." When is It sup­
posed to be open and concealed ? A .  "Con­
cealed" wire is wire i n  molding so as to be 
out of sight and away from a cool ing draft 
of air. I t  w i l l  heat worse than open wi.re or 
wire exposed to the air. 4.  A l lowing 2,000 
amperes per square inch phase, state rule for 
figuring carrying capacity of any size wire. 
A.  A wire cut open exposes a c ircular end. 
Find the area of that circle by measuring the 
diameter and m ul tiplying the square of the 
diameter by 0.7854.  Multiplying this resul t  
b y  2,000, y o u  have t h e  a mperes of carrying 
capacity. 

(817 0) R. S. V_ asks : 1. Is there any 

a�.r����Kgr:�pa��!;t:�O��b
l
i G�

'i.
f.'

aking machines way in which I can tel l  the difference between 

Inquiry No. 49ii.-For manufacturers of steel tub- iron and steel ; and between common copper 
in� one-sixteenth inch thick by 4 in diameter and over wire and magnet wire ? A .  I t  is not easy for 
.2 feet Ion". an inexperienced person to tell  iron f rom 

N��tt���t:"':,; �o�
ti'-�'or the present address of the stee l .  Magnet wire is copper wire covered 

luquiry No. 491.-For parties handling the 'I'rope- with a winding of cotton or silk thread. 2. In 
nas process for steel castings. making a magnet c lose the i ron core half to 

ty����:{:rs.
NO. 49S.-�'or small practical and cheap be covered with paper or some other non­

Inquiry No. 499.-For manufacturers uf glass conductor, will common wire do Instead of 
moulding machinery. magnet wire '! The iron core should be cov­

rn!�i'l,,!� l
'y No_ iiOO.-For machinery for envelope ered so that the copper wire shal l  not come 

Inquiry No • .  :i01 .-�'or nlanufacturers of up.to- in contact with it. The copper wire must be 
date brick and tIie machlllery. covered with cotton winding so as not to come 
. InlJui o·y No. :)O'J.:-�'or manufacturers of gasoline I in contact with any other wire 3 What kind hghtmg system for bmldulgs. . . 

Iuquiry N o. :i03.-�'or manufacturers of liquid-air of instrument measures the ohms of resistance 
motors and generators for use in a boat. of anything '1 A.  There is no instrument for 

fO��:!n�� l��;i�lg�g�
r��� 

manufacturers of machines measuring resistance. A standard of resist­

HI NTS TO CORRESPONDENTS. 

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

References to former articles or answers should give 
date of pappr and page or nUlllber of question. 

Inquiries not answert'd in reasonable time should be 
repeated ; (Wrrt'spondents will bear in mind that 
some answers rpl)uire not a little research, and, 
though we eudea VOl' to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver­
tised in our coluDlns will be furnished ,vith 
ig�

r
::�

e
e
8
. 

of houses manufacturing or carrying 
Special Written Information on matters of personal 

rather than general interest cannot be expectetJ. 
without remuneration. 

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

Books referred to promptly supplied on receil!t at 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(8165) W. F_ G. writes : Please refer 
me to some article or work where I can fi nd 
plain and easy directions and specifications for 
making and constructing a home-made appara­
tus for practice work and experiment ( w ith 
the ordinary Morse key and sounde r )  I n wire­
less telegraphy '! A. We can furnish you Fahie's 
"H istory of Wireless Telegraphy, "  price $2 by 
mail.  Also SUPPLEMENT 1 1 3 1 ,  1 1 77 ,  1 1 92, 
1 2 1 3 ,  1 2 1\),  price ten cents each, a l l  containing 
information concerning wireless telegraphy. 

(8166) A. G_ asks : 1. Can I use any 
other metal instead of platinum on the spring 
and screw of the induction coil described in 
SUPPLE�IENT 1 60, as I have difficulty in get­
ting it ? A. Platinum should be used because it 
burns very slowly and does not oxidize easily. 
2 .  Can I use well-varnished wood instead of 
vnlcanlte as a commutator cylinder ? A .  Yes ; 
but use shellac varnish. 

( 8167) C_ A, asks : Would you kindly 
tell me what way to arrange the carbo'ns in an 
electric arc fu rnace so that I could get about 
one square inch of heating su rface, that is, the 
arc between the carbons ; and could two large 
carbons be used, say, fou l' Inches long, with a 
quarter-inch arc, or would it be advisable to 
use small ones '! Could you give me an idea of 
what heat there is in an arc, and would It be 
very expensive to run such a furnace 'I A. 
You can arrange the carbons as yon propose 
for an electric furnace, and increase the num­
ber of pairs till  you have the heating surface 
you require. The heat of an electric furnace is 
the highest on the earth ever produced by man. 
Any desire .. heating effect can be produced by 
continu ing the current for a sufficient time. 
SUPPLE 'IENT 1077 gives an account of a num­
ber of electric furnaces ; price ten cents. 

(8168) J_ K. asks : Will you please tell 

ance Is required and a galvanometer. Books 
on electrieal measurement w i l l  tell you the 
process. 4 .  Will those small carbon rods you 
tell  how to make in "Bxpel'imental Science," 
on page 70;;, do for pendants for the micro­
phone on page ;;8;; instead of battery carbon ? 
A. Yes ; if made small enough. 5. What Is 
meant by c autery work. A. Cau tery Is cutting 
by a hot knife or wire heated by electricity_ 
6. For that water decomposer in "Experimental 
Science" on page li60, do you need to use plati­
num wire a l l  the way to the batteries ? Should 
I t  be insu lated, and what size should it  be ? A. 

Platinum wire is needed only for the parts 
under the water. Any size will do. 

(8171) R. L. S. asks : 1. What is the 
method for testing fields and armatures fo r 
short circuits '! A. Measure the resistance as 
the work proceeds, and if that does not de­
crease there should be no short circuits. Par­
ham's " Shop and Road Testing of Dynamos 
and Motors," price $:! by mail, should meet 
your needs. 2 .  How can I make a cheap rheo­
stat to be used with current up to 30 volts and 
8 amperes ? A. If  by your question you mean 
that you want 30 volts in your external cir­
cuit and will take up the rest of the voltage 
in the rheostat, you wil l  proceed as fo l lows : 
Suppose the voltage of the c lrcuit  Is 1 10. 
,['here will be a drop of 80 volts In the rheo­
stat, and 30 in your apparatus ; 8 amperes 
will flow through both. You will require 1 0  
o h m s  of w i r e  arranged in c o i l s  with air circu­
lat ing througb them so as to keep them cool. 
No. 13 iron wire will be the right wire to use. 
You will need 600 feet of it.  I f  the voltage 
is other than 110,  proceed in the same way as 
above, and calculate the length of wire at 

about 60 feet per ohm. We should suppose i t  

to b e  better to buy a rheostat from some dealer 
in your city. 

INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

APRIL 16, 1 90 1 ,  

A N D  B A C H  B B A R I N G  T H A T  D A T B. 
[See note at end ofUst about coples ot these patents. ] 

Abdominal supporter, W. J. Teutel . . . . . . . .  672,391 
Acid and making same, salicylglycolic, H. 

Vieth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 156 
Air brake, G .  Westinghouse . . . . . . . . . . . . . . . . 672, 1 1 5  
Air hrakes, low-pressure alarm and indicator 

for, A. H. Parsons . . . . . . . . . . . . . . . . . . . .  672, 106 
Amalgam containing copper or precious 

metals, treatment of, J. H .  Burfeind . .  671 , 988 
Ammonia, retort oven for recovery of, O. 

von Giese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672.059 
Ankle protector. 1-1. 'J. Collis . . . . . . . . . . . . . . 672, 146 
Armatures and inductors for dynamo-electric 

machines or motors, construction of, O. 
Lasche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,232 

Assorting machine, J .  B. Eberling . . . . . . . . . .  672,209 
Automatic switch for groups of transform-

ers, A. Schlatter . . . . . . . . . . . . . . . . . . . . .  . 

'rhe I.<'ourth Annual Report of the New York 
Game and Fish Commissions for the year 
ending September 30, 1 8\)8, has just been re­
ceived at this office. The Commissioners de­
serve much credit for producing this work, 
copiously I l l u strated with handsome colored 
photographs of many varieties of both game 
and fish, which are as true to nature as art 
can show them. A large variety of both salt 
and fresh water fish are shown, colored very 
natural to life, while the Illustrations of 
ducks, pheasants and plovers are most inter­
esting. The letterpress is extremely in terest­
Ing, treating in detail the habits and diseases 
of many kinds of fish. The increasing Interest 
In all out-of-door sports and the l iving things 
of nature is wonderfu l ,  anq is proving of great 
benefit to the country at large. To many 
sportsmen the love of natu re, the propagating 
and p':otection of game and studying their 
habits has in a measure taken the place of a de­
sire to k i l l  everything in sight. The Game and 
Fish Commissioners are all well-known men, 
who have truly at heart, without any selfish 
motives, the protection and welfare of the 
game and fish of the State of New York and 
elsewhere. 

ning order, and was run less than 500 miles. Address, me whether there Is  any way of taking the 
William Schmidt, 339 East Genesee St., Syracuse, N. Y. Ink from hal f-tone pictures or engravings on 

Axle. adjustable whef"l, C.  L. }1�ahnestock . .  
Axle box fastening. vehicle. W. C. Page . . . .  
Badge, I!'. I!�raizer . . . . . . . . . . . . . . . • . . . . . . . • .  
Bag. S('(� Traveling bag. 

672,015 
672,098 
672,007 
672,321 

Inquiry No. 4"'3.-�'or manufacturers of an elec- paper off on glass so as to show in a magic Bale cover, cylindrical. T. T. 'Munford . . . . . •  672,282 
Baling cotton, means for, T. T. Munford . . . •  672,283 
Baling pr('ss, H. L. Duncan . . . . . . . . . . . . . . . .  672.394 

tric pen for perforating maps or patterns. lantern ? A. We do not know any way of re-
MOistener and Sealer. For mOistening and sealing moving a pie ture from paper to glass so as to 

stamps, Envelopes and I.abeI8. Patents for sale or on use the glass as a lantern slide. The best way royalty. Excellent chance for manllfacturer with 
Ball bearing shears, L. A.  Williamson . . . . .  _ 672,050 
Band cutter and feeupr, W. Saighman . . . . . .  671 . 079 

facilities for introducing a useful device. Address. is to make a pho tographic copy of the picture 

CHAS. L. VOSE. Westerly, R. 1. and use that as a slide. 

Basket handle, fruit, L. A. Sprague . . . . . . . .  672 , 1 08 
Bath tubs, vapor and shower bath attach-

ment for, II. G. Larzelere . . . . . . . . . . . . .  672,380 

Inquiry No. 484.-�'or parties to install system for 
electric weldinJl of iron tubing. 

TEMPTING TERMS. - Those who are planninJl an 
early trip to the Pan. American Exposition will be 
interested to learn that the $12 excursion tickets from 
New York to Butralo. over tbe J�ackawanna Railroad 
wil l be on sale every day during May. The Jimit is ten 
days.-Another excursioll' trip is for $L8 and tickets will 
be .rood for flfteen dRYS, beginning June 1. A pRrticu­
larly tempting rate is a $9 excursion ticket to be sold 
on Tuesdays during May. good for tlve days. and hon­
ored only in coaches.-A beauttful Iluide to the Expo­
sition. telling about it� many wonderful features. is 
being sent out in response to requests accompanied by 
four cents in stftmps, to T. W. Lee. General Passenger 
Agent, New York City. Write for one. 

Bearing, bicycle or vehicle spring , F. L. 
{ 8169) G. E. H. writes : 1. The in- Be,,:(���l�::, ' W�i�h ' & ' R�i;';';,� : : : : : : : : : : : : :  

structions for the constru('tion of voltmeter Bed topping machhll', .J. H. Luhrs . . . . . . . .  . 
and ammeter. in S CPPLI<� l\l E N'l' 1 2 1 5 , are par- ����:�l:�' hI;�id�.: �i�c��

r�s
�ith : : : : : : : : : : : : : : :  

ticularly for g from 0 to 1 25.  How mueh Bicycle support, R. AxeL . . . . . . . . . . . . . . . . .  . 

672 , 1 72 
672,025 
672, 1 &,)0 
672 , 1 :15 
672,070 
672,401 

less wire No. 40 would I use to get a better Bind"rs. Rtraw twine mechanism for selt. T. 
reading for electro-plating dynamo of 8 volts, Blot�::r ()I����' ,;,;,i ' �;)py' 'h�l;i,:,:, ' i��p�d; . wiil: 

672,422 

al lowing a range of 0 to H .  volts 'I A. To iams & Tilfo .. 'l . . . . . . . . . . . . . . . . . . . . . .  . .  
change a vol tmeter so that it  Rhall  give about ��:�i::�> h��I; (,(�V:�l:

t
�!�l

g
ri����;,�· : : : : : : : : : : : : : : : : : :  

the same deflection for 1 0  volts as for 12u Hoilpr fUl·WH'P. sit'am. W . . J.  Foster . . . . . . . . 

672,087 
672, 251 
672,053 
672,077 

volts, you will  need about one-eighth as many Bon�:'n�CIl �t: • . . (:(:l�l.p.O.S.
i�i.().l� . ��� . ��>���i

.��, 
. . �: 672,285 

turns of wire in the coil .  2. The capacity of Boi1pr tulw plpunf'r or scraper, G .  C. st. 
machine will  be 85 amperes. Would not No. 8 .Tohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
be about right for winding the solenoid for ���t��·, ���s�bi���� ��;i��i�g.i�;, ��

e
r
e
����bS : : 

the anuueter ? A, No, 8 wire carries 35 am- I �Cantintwd an page :869) 

672,296 
671 , 964 671 ,96:) 
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I titutifit �mtrital. 
Books, machine for casing-in, H. M. & H. E. 

Plimpton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,010 
Books with tlexilJle lJilluing, fustpnpr for, C.  

L' Enfant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,234 
Bottle filling machine, M. W .  Norkewitz . . . . 672,006 
Box and blank therefor, W .  E. Leighton . . . 672, :U 5  
B o x  staple machine, N .  E. Brown . . . . . . . . . .  672,353 
Boxes, machine for applying bottoms to 

pasteboard, A .  E. Stinehour . . . . . . . . . . . .  672,020 
Brake shoe, C.  Herron . . . . . . . . . . . . . . . . . . . . .  672,365 
Bricks, tiles, slabs, etc. , manufacture of, J. 

Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,240 
Buckle, S .  P. G ibbons . . . . . . . . . . . . . . . . . . . . . .  672, 396 
Buggy step, A. & B. H .  Saunders . . . . . . . . . .  672,289 

WOOD or METAL Workers .... ...!!!!! 
Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood.working Machinery, 
B-Latbes. etc. 

SENECA FALLS Mfa. CO. 695 Wster St .. SeoecaFslls, N.V.;Ji!���r::: 
��::�:�� �l���: "i. TSt:�1:'�� : : : : : : : : : : : : : : :  ���:�! ROTARY ENGINES.-ARTICLES ON 
Burner. See Hydrocarbon burner. this type Of en.une. Ji!'iving mJlny details and 111ustra-
Butter cutter, R. F. Stewart . . . . . . . . . . . . . . 672 , 1 36 tiona. are contained in SUPPLEMENT Nos. 11:5S. 
Button, G. H .  Andprson . . . . . . . . . . . . . . . . . .  672,052 1 186, 1193 and 1309. Price 10 cents each; For 
Button, separable, E. J. Haverly . . . . . . . . . .  671 , 959 sale_by Munn & Co. and all newsdealers. 
Caliper adjusting attachmput, Coombs & 

Lipbcben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,313 
Calipers and dividers, L. S. Sta rret t .  . . . . . . . 672,424 
Can making machine feed mechanism, G. E. 

Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �2 , 1 48 
Can top resbaper, M. H. Hitchcock . . . . . . . .  672,063 
C'allc{�ler and post marker, stamp, C. J. 

Dorticus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,225 
Candle holder, R. Simmonds . • • . . • . . . . . . . . . •  672,291 
Car, A. Heiden . • . . . . . . . . . . . . . . . . • • • • • . . . . •  671 , 960 
Car coupling, G. Westinghouse . . . . . . . . . . . . . 672 , 1 1 3  
Car coupling, M. C .  Priddy . . . . . . . . . . . . . . . .  672,389 
Car door, grain, J.  R. Tay lor . . . . . . . . . . . . . .  672,341 
Car draft appliancf', railway. G. \Vesting-

bouse . . . . . . . . . . . . . . . . . . . . . . . . .  672, 1 1 2 ,  672, 1 1 4  
C a r  dumping, N .  P. Cowell . . . . . . . . . . . . . . . . 672,076 
Cars, automatic fender for street, W. Mack . 672,276 
Carbon, arc lamp, II . A. Couchman . . . . . . . .  672,032 
Carbon sorting machinf', 1\1. M. Zellers . . . .  672,201 
Card punching apparatus for the production 

of j acquard cards, electrical, J .  Szcze-
panik . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,243 

Case. See Packing case. 
Cash register, T. Carney . . . . . . . . . . . . . . . . . .  . 
Cash register, J. P. Clea l .  . . . . . . . . . . . . . . .  . 
Casb'r guard, furniture, )1. E. Stockwell . . .  . 
Casting mold, duplicating, 1'-'. Cowden . . . . .  . 
Cattle guard, E. W. Wiley, Jr . . . . . . . . . . .  . 
Cattle tie, D. E. Pugb . . . . . . . . . . . . . . . . . .  . . 
Ct'iling, metal, }1'. H. S. Hawley . . . . . . . . .  . 
Cellulose for the manufacture of thread, 

671 , 950 
671 , 951 
672, 138 
672,402 
672,343 
672, 134 
672,362 

preparing solutions of, E. Bronnert et a l  672,350 
Cemf'nt or concrete construction, F .  Mel-

ber . . . . . . . . . . . . . . . . . . . . . . . . . . . 672 , 1 75, 672 , 1 76 
Chain ling welding machine, electriC, E.  Ii'. 

Giraud . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  672,268 
Cbalr, N. B. Harmon ( reissue ) . . . . . . . . . . . .  1 1 , 906 
Chair seat and making same, H. B. Morris 672 , 1 02 
Chairs to tables, apparatus for suspension 

of, IC Zimmermann . . . . . . . . . . . . . . . . . .  . 
Cheese press, A. Macy . . . . . . . . . . . . . . . . . . . .  . 
Cigar bunching machine, N. Du Brul . . . . .  . 
Cigar cutter, E. A. Willard . . . . . . . . . . . . . . .  . 
Cigar vending machine, coin controlled, O .  

Beese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cigarette machine, J. A. Ronsack . . . . . . . . .  . 
Cithern, J.  R. Green . . . . . . . . . . . . . . . . . . . . . .  . 
Clock dial, G. C. Davison . . . . . . . . . . . . . . . . .  . 
Clothes rack, J. L. Kerstetter . . . • . . . . . . . . .  
Clutcb, Davey & Ladd . . . . . . . . . . . . . . . . . . .  . 
Coat hanger, locking, Sudheimer & Thon . . .  . 
Cock and valve, J. Tiernan . . . . . . . . . . . . . . .  . 
Cock, stop, G. H. Harrington . . . . . . . . . . . . .  . 
Coin controlled mechanism, W. Darley . . . .  . 
Coin rolling or w rapping device, C. }1\ Gold-

672,252 
672, 129 
672,096 
672, 157 

671 , 948 
672,348 
672, 270 
672,357 
671 , 966 
672,056 
672, 390 
671 , 984 
672,078 
672,403 

beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,325 
Coin wrapping machine, C. F. Goldbeck . . . .  672,32-1 
Collar shaping machine, fold, Grant & Van 

IIoevenbergh . . . . . . . . . . . . . . . . . . . . . . . .  . 
Column, sectionkl wood, E. S. Stone . . . . . .  . 
Composition of matter, L. A. Brown . . . . .  . 
Composition of m atter, forming, L. A. 

Bro\vn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Concentrator, trough, C.  A. Taylor . . . . . . .  . 
Condenser, steam, S.  E.  Freeman . . . . . . . . .  . 
Conveyer, endless belt, J. M. Dodge . . . . . . .  . 
Conveyer loading mechanism, A. L. Le Grand 
Cooker, feed, G .  Clifton . . . . . . . . . . . . . . . . . .  . 
Copy holder, E. B. Merrill . . . . . . . . . . . . . . . .  . 
Corn binding macbinf'3, spring retarding 

672,188 
671 , 981 
672,351 

672,352 
672,298 
672,211 
672,358 
672,421 
672,094 
672, 278 

arm for, B. M. Hnzell . . . . . . . . . . . . . . . . 672,212 
Cotton, machine for forming laps from 

sbeets of, W. I. Lewis . . . . . . . . . . . . . . .  . 
Counter, I. S. Dpmf'nt . . . . . . . . . . . . . . . . . . . .  . 
Counterbalancp, R. E. Ford . . . . . . . . . . . . . . .  . 
C ross head, }1". E.  Stanlt·y . . . . . . . . . . . . . . . .  . 
Crucible furnace, electric, G. de Chalmot . .  
Crushing machint:', H. II . Boggs . . . . . . . . . . .  . 
C ultivator, Joyce & Flarity . . . . . . . . . . . . . .  . 
Cultivator attachment, I. L. Vanschoiack . .  
Cultivator, shovel, G. H. Sommer . . . . . . . .  . 
Cu rrpnt interrupter, automatic, H. Shoe-

maker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Curtain bracket, C. B. St. Clair . . . . . . . . . . .  . 
Cut-otI, rain water, 'V. Bpcker . . . . . . . . . . . .  . 
Cutting machine, 'V. A. Van BerkeL . . . . .  . 
Cyclp saddlps, finding surface form for, D. 

672,215 
672, 1&1 
672,X20 
672,a37 
672,054 
672,223 
672, :l75 
672, 1 1 1  
672,294 

672, 195 
672,045 
672, 1 60 
672,301 

M. McKinlay . . . . . . . . . . . . . . . . . . . . . . . . .  672, 193 
Damper regulator, S.  A. Kellam . . . . . . . . . . . .  672, 378 
Delinting and hulling machine, W. A. 

Pollock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,068 
Df'nture, removahle, A .  C .  Caldwell . . . . . . . .  672 , 1 63 
Die for stamping out labels, etc. , R. Gentsch 672,323 
Dilator, W. D. Kearns . . . . . . . . . . . . . . . . . . . .  672,377 
Dish washer, J.  Parrottee . . . . . . . . . . . . . . . . .  671 , 976 
Door check. Jj ..... H. Ogden . . . . . . . . . . . . . . . . . .  672,237 
1I00r cbeck, liquid, N .  W. Crandall . . . . . . . .  672,033 
Hough working and shaping machine, W .  S. 

& C .  I. Corby . . . . . . . . . . . . . . . . . . . . . . . . . .  672,414 
Dough working, shaping, and molding ma-

cbine, W. S.  & C .  I .  Corby . . . . . . . . . . .  672,224 
Draw gear and butting apparatus, G. West-

Inghouse . . . . . . . . . . . . . . . . . . . . . . 672, 1 1 6, 672, 1 1 7  
Drawers supportt:'r, S.  K a t z  . . . . . . . . . . . . . . . •  672,002 
I>redgf', mining, ".T. T. U rie . . . . . . . . . . . . . .  672,072 
I>l'e-dging apparatus, 'Vhpeler & Mashpk . . . . 672,2-17 
])ripr and pulvt;'rizpr, Snydpl" & �pldllPr . . . . 671 , nSO 
])rilling tool wrf'nch, Burdic & Zillafro . . . .  672 , 1 62 
Drinking fountains, coin controlled valvp 

for, S.  Wilt' . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,221 
Educa tional appliance, H. Hansteill . . . . . . . .  672,062 
�JIN�tric battery, A. L. Stevt·ns . . . . . . . . . . . .  672,219 
I<Jlp('tric furnace, F. J. Patten . . . . . . . . . . . .  672,067 
I<Jlpctric gt:'nerator, G .  A. Burwt:'ll . . . . . . . . . .  672,029 
I<J}pctric motors, m(�ans for controlling, F. A. 

Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,419 
Elp('t rical COllIlf'ctor, T. J. �IcTigh(' . . . . . . . . 672,a87 
J1JIt'ctl'ical rt;'sistau('e with small hpating ca-

pacity, K .  Ocbs . . . . . . . . . . . . . . . . . . . . . . . . 672,2�6 
Elpctrodl!', II. E .  Waitt:' . . . . . . . . . . . . . . . . . . . 672,047 
J1Jlevator. Spe Mf'ehanical t,]pvator. 
Engines, plpctric igniter for gas, Spvison 

& Uond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,017 
Engiup, electrical ignitpr for explosive, M.  

�'. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672 , 4 1 1  
EnghH-'s, sparking igniter f o r  explosivf", "". 

R. Simms . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,196 
Engint:'s, sparking igniter for explosivp, ,\V. 

Roche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Envelope, filing, E. R. Kittredge . . . . . . . . . .  . 
Excavator, G. ", ... King . . . . . . . . . . . . . . . . . . .  . 

672,332 
671 , 968 
672,039 

!1'ans, etc . ,  supporting devict:' for plpctric, L. 
N .  D.  Williams . . . . . . . . . . . . . . . . . . . . . . .  672,�03 

Fastener, W. P. Dpvine . . . . . . . . . . . . . . . . . . .  672,095 
.F(�('d apparatus, automatic boilpr, "T. P. 

Kidder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
}<"ped mpchanism, S. E. & A. J.  DiPscllPl' . .  
}<'ppd table, S.  E. Dieschf'r . . . . . . . . . . . . . . .  . 
Fet'<i('r, boiler, J. H. Bullard . . . . . . . . . . . . . .  . 
}1't'Nling water to boilers, A. G. Watprhouse 
I+"pnct', picket, W. H. Snyder . . . . . . . . . . . . . .  . 
}<'PlHler. See Plow f('uder. 

672, 127 
671 , 990 
671 , 991 
672,427 
672,246 
672,293 

fj"illrous article and producing sam(', G .  
Kplly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,214 

FHtpl', water, E. P. Lynn . . . . . . . . . . . . . . . . .  672,003 
Filtpring material, manufacture of, G .  Mac-

Donald . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  672, 192 
Firpo alarm system, elpctri(', F. Gardner . . .  672,266 
[1'irparm trigger attachmt'nt, C .  J .  Hoehn . .  672, 149 
I1'ire f"scape, A. J. Dodd . . . . . . . . . . . . . . . . . . .  672,206 
Fireproof building ma tt'rial, constructing 

ligbt, C.  W .  Lutbpr . . . . . . . . . . . . . . . . . .  672,383 
Floors, manufacturf' of, :\1. Kopnf'n . . . . . . . .  672, :�79 
�'Iour bolting macblne, C.  L. Whit .. . . . . . . . 672,248 
Il"ly paper, sticky, L. G .  Hpinritz . . . . . . . . . .  671 , 961 
Furna('f" door oppra ting dpvi('f", L. Hartel . .  672,000 
}1'urnace fpf"d machan islD , S. E. & A. J. 

Furn�t;:s�
h:p;�� 'io

'
r' ���i£�g '��p's

' f�';)� 'r'o"a's't: 671 , 989 

ing, J . . Ta('obs . . . . . . . . . . . . . . . . . . . . . . . .  672,:17::1 
Gagp, A . . T. Luc.v . . . . . . . . . . . . . . . . . . . . . . . . . .  672.:1R2 
Game tabl.·, S. B. Comstock . . . . . . . . . . . . . . .  672,354 

�E NG INE.&' FOOTJ M A C H I N E.  ;, H O P  O U T F i T S , 
TOOLS AND SUPPLIE S .' J','!Jc, ATHEs.  S[BAST IAN lATHl co '�?�Z����,; ,s6 

Foot and Power and Tn .... et I.athe'!t Plan­
er'lo Shapers, and OrOl flessea. 

SH EPARD LATHE CO., 133 W. 2d St •• CinCinnati , O .  

TO OL S 
Eve .. y kind 01 

Tool Co .. Steam, 
Gas, and Wate .. 
Fitte .. s. E v e  .. y 
T o o l  h a s  on .. 
personal guar­
antee. We have 
been the Lead­

in" Tool MannCactu .. e .. s Co .. Fifty Yea .. s • • •  

WALWORTH M FC .  CO. , 
1 28 TO 1 36 FEDERAL ST. , BOSTON,  M ASS. 

wanted and we will quote prices. It costs you 
nothing and may save you much. We ship 

stock quoted promptly and therefore 
make prices only on exact specifi­

cations. AERMOTOR CO., 
Chleag. Height., III. 

Co ld  Stocks Free ! 

AUTOMOBILE STEAM BOILERS 
These Boilers are made of flre 

bux stee1. which has a tensile 
strengtb of 55.000 pounds. A 
double butt strap seam is used. 
The bottom end of shell is ftang-

:r8�O ::::s tJ::r�
e
g2 · dji�:::��f� 

expansion between shell and 
copper tubes. Each boiler is 
tested to 600 pounds C. W. P. 
Can also furnish boilers wltb 
seamles� cold drawn sbell. 
- - - EVERETT, MASS. -----------------------

WORK SHOPS 
of Wood and Metal Workers. with­
out steam power, equipped with 
BA R N E S '  FOOT P O W E R  
M A C H I N E R y  ___ __ 
allow lower bids on johs, and give 
greater proOt on tbe work. MachInes 
sent on trial if desired. . Catalog Free. 

W. F. &. JOHN BA R N E S  CO. 
1 999 RUBY ST. , ROCKFO R D ,  I LL. 

:�
t
�:

. 
p!J��:!f'�f:( :h\� ��1�

e8�very laslalld guaranteed. Manufactured by 
FANE U I L  WATCH TOOL CO.,  Brighto" ,  Bosto",  Mass. 

Thousands of People 
won 't wear wool a n d  can not 
wear wool n ext  to the skin be­
canse it irritates them. Their 
n u mber is legion who would not 
wear wool if they k n e w  what 
harm wool is doing them. 

D r. Deimel's  Linen-Mesh Un­
derwear has beco m e  famous the 
world o ,-er for its h ealthful ness 
and comfort in  all sorts of 

weathe r. and a l l  sea­
son s  of t h e  year. 

All genuine Dr. 
DEl M E r ,  Un der-gar­
m e n t s  bear this 
Trade-mark. If you 
cannot obtain them, 
write to us. 

Booklet ani! sam.ples of the cloth free. 

The Deimel Linen-Mesh System Go. 
491 B .. oadway, New ¥o .. k. 

SAN FRANCISCO, CAL., III  Montgomery St. 
WASHINGTON. 728 FiftEenth St., N. W. 
MONTREAL, CAN . . 2202 St. Catherine St. 
LONDON, E. C.,  10-12 Bread St. 

Garbage furnace, beat utilizing, J. C. H. 
Stut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,242 

Garment or fabric fastener, E. Snpdekel' . . . .  672, 107 
Gas generator, acetylene, J.  T. Edwards, 

672, 186, 672, 187 ' 
Gas generator, acetyl('ne, A. C. Einstein . . . . 672,227 
Gases as motive power, means for u tilizing 

liquefied, G. A. Bobrick . . . . . . . . . . . . . . . 672,256 
Gate, H. F. K ing . . . . . . . . . . . . . . . . . . . . . . . . .  672,080 
Gate, W. �'. Hazlett . . . . . . . . . . . . . . . . . . . . . . 672,364 
Gearing, dilferentlal, B. I. Rydberg . . . . . . .  672,013 
Generator. See Electric generator. Gas gen-

erator. 
Glass articles, manufacturing bollow, P. T. 

Sievert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672 , 1 53 
Glass cyUnders, apparatus for ma king, R. 

R. Morrison . . . . . . . . . . . . . . . • . . . . . . . . . .  
Glass tube cutter, H .  Cook . . . . . • . . . . . . . . . .  
Glazing bar, L. D. }1�olse . . . . . . . . . . . . . . . . .  . 
Gold, machine for saving fine and flour, W. 

672,281 
672,312 
672 , 1 47 

Moberry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  671 , 973 
Gold saving appllancp, T. J .  Burke . . . . . . . .  672,413 
Golf bole device, F .  B. �'elton . . . . . . . . . . . . .  672,395 
Governor, }1'. L. Whitmore . . . . . . . . . . . . . . . .  672, 142 
Governor, explosive engine, C. n. Daellen-

bacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 671 ,952 
Governor, marine engine, S.  J. Sydney . . . . . . 671 , 983 
Grain conducting apparatus, pneumatic, D. 

Scbeidegger . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,409 
Hair pin bunching machine, I. H.  Peck, 

672,330, 
Hair retainer, "1. S .  Bechtold . . . . . . . . . . .  . 
Hammock, M. D. Huff' . . . . . . . . . . . . . . . . . . . .  . 
Hand drill, portable, R. M. Nuttall . . . . . .  . 
Handle. See Basket band Ie. Tool bandle. 

672, 331 
672, 159 
672,228 
672,284 

Harness attachment, Dean & Adrean . . . . . .  672,262 
Harness hanger, vertically movable, H.  A. 

Skreberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,292 
Harrow, H .  von Schuckmann . . . . . . . . . . . . . .  672,290 
Hat box attacbment, J. C .  Dunlop . . . . . . . . . 672,264 
Hat forming machine, Brew & Mallory . . . . 672,203 
Hay rakp, horse, E.  J.  Cantwell . . . . . . . . . . . 672,091 
Heat radia ting pipe or tube, E.  T. Birdsall 672,412 
Heater, L. Dutrle . . . . . . . . . . . . . . . . . . . . . . . . . 671 , 992 
Heating furnace, A. Laughlin . . . . . . . . . . . . . .  672,:UH 
Hltcblng device, P. M. Bragunler . . . . . . . . . . . 672,349 
Hog cbopplng macblne, J.  Hickey . . . . . . . . .  672 , 1 26 
Hog sbackle, C. W. Hinman . . . . . . . . . . . . . .  672,079 
Horse detacber, J. E.  Naill . . . . . . . . . . . . . . . .  672,005 
Horseshoe, T. Cutsinger . . . . . . . . . . . . . . . . . . . .  672,314 
Horseshoe blanks, machine for making, J.  

H .  Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Horseshoe, spring tread, W. Cooper . . . . . . .  . 
Hose coupling, R. W. Read . . . . . . . . . . . . . . .  . 
Hose pipe or nozzle, C. Callahan . . . . . . . . . .  . 
Hot water furnace, J. '1\ Robbins . . . . . . . . .  . 
Hydrant, B. F.  Farrar . . . . . . . . . . . . . . . . . . .  . 
Hydrocarbon burner, E.  B. Raymond . . . . . .  . 
Ice manufacturing apparatus, A. Freeston . 
Ice shaving machine, W. A. Harvey . . . . . .  . 
I ncubator, M. L. Trester . . . . . . . . . . . . . . . .  . 
Indicating mechanism, coin controlled, G. 

672,410 
672, 121 
672 , 1 80 
672 , 1 64 
672,400 
672,265 
672,288 
672,036 
672, 418 
672 , 1 55 

W. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,027 
I ndicator. See Time indicator. 
I ndigo paste, making soluble, E. Flick, Jr. 
Ingot stripper, S.  S.  Wales . . . . . . . . . . . . . . • •  
Inbaler, W. H .  Metcalf . . . . . . . . . . . . . . . . . .  . . 
Inhaler, anesthetic, E. M. Morgan . . . . . . . . . •  
Inhaler for menthol or similar substances, 

T. H .  Gellbaus . . . . . . . . . . . . . . . . . . . . . . .  . 
Ink,  B. MllllsOD . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I n king pad, F. Carl . . . . . . . . . . . . . . . . . . . . .  . .  
I nkstand, J. H .  H iggins . . . . . . . . . . . . . . . . . .  . 
I nspct guard, E. Randolph . . . • . . . . . . . . . . . .  
Insula ting duct, flrept'oof, H .  N.  & E. D.  

Speer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Insulator for conduit electric railways, J. 

M. Eadie et al . . . . . . . . . . . . . . . . . . . . . . .  . 
Jack, C. L. Keene . . . . . . . . . . . . . . . . . . . . . . .  . 
Jar closure, C. Taylor . . . . . . . . . . . . . . . . . . .  . 
Jar cover, fruit, W. S.  Weir . . . . . . . . . . . . .  . 
Junction box, G. L. Holshuh . . . . . . . . . . . . .  . 
Kiln and drying oven, com biued, H. F. J. 

671 , 994 
672, 198 
672 , 1 77 
672,151 

672,322 
671 , 972 
672,120 
672, 167 
671 , 978 

672, 319 
672 , 1 90 
672,046 
672,049 
672,368 

Weijers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' .  672,302 
Kiln for burning sewer pipe, brick, ptc. , 

W. L. Jackson . . . . . . . . . . . . . . . . . . . . . . .  . 
Knit undergarment, lady 's, R. M. Appleton . 
Knitting machinp, E. J.  }1"ranck . . . . . . . . . . .  . 
Knitting machinp, A. Sedmihradsky . . . . . .  . 
Knob, ('arriage curtain, }1'. A. Neidpr . . . . .  . 
Label holdpr, T. Awdry . . . . . . . . . . . . . . . . . .  . 
Lamp, electric incandpscent, A. Sillding-

Larsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp fount indicator, W. A. Penfield . . . . .  . 
Lamp, night, H. Moller . . . . . . . . . . . . . . . . . .  . 
Lantern, W. R. Dodson . . . . . . . . . . . . . . . . . .  . 
Lantern holder, J.  H. Clark . . . . . . . . . . . . . .  . 
Lathe, J. Hartness . . . . . . . . . . . . . . . . . . . . . . .  . 
Laundrying, apparatus for electrical, G. D. 

672, 372 
672,028 
671 , 995 
672,182 
672,040 
672, 1 58 

672,019 
672, 178 
672,328 
672,404 
672,093 
672,398 

Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,074 
Lawn sprinkler, Havard & Kinn . . . . . . . . . . . .  671 , 958 
Life preserver, G.  W. Mitcbell . . . . . . . . . . . . .  672,216 
Lifting or bolstlng devices, reglstprlng ap· 

paratus for use in connection with, W. 
A. A. Roper . . . . . . . . . . . . . . . . . . . . . . . . . 672,012 

Linotype, Whittaker & West . . . . . . . . . . . . .  672,200 
Linotype machine mold, Wblttaker & West 672, 199 
Liquids, rotating apparatus for tempering, 

C .  W. Ramstedt . . . . . . . . . . . . . . . . . . . . . .  672,011 
Lock.  See Permutation lock.  Sasb lock. 
Lock, W. Scbuleter . . . . . . . . . . . . . . . . . . . . . . .  672,181 
Loom filling changing mechanism, O .  Ja-

nelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672 , 1 69 
Loom for weaving pile fabrics, J. Buckler . . 672,393 
Looms, automatic stop and releasing device 

for, B. F. Meyer . . . . . . . . . . . . . . . . . . . . .  . 
Lubricating device, H. A. Knox . • . . . . . . . • . .  
Lubricator, F. W .  Marvin . • . . . . . . . . . . . . . .  
Lubricator, W. W. Dodge . . • . . . . . . . . . . . • . .  
Lumber joint, M. B. Eaton . . . . . . . . . . . . . .  . .  
Magnifying glass, J. B. Porter . . . . . . . . . . .  . 
Mall and package receptacle, M. S. Field . .  
Match machine, G. Everson . . . . . . . . . . . . . . .  . 
Measuring liquids, automatic apparatus for, 

W. M.  S .  Selwyn . . . . . . . . . . . . . . . . . . . .  . 
Meat tenderer, M. E. Bonte . . . . . . . . . . . . . .  . 
Mechanical elevator for loading wagons, H. 

B. Sackett . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Mechanical movement. H .  L. Arnold . . . . . .  . 
Micrometer attachment, J. Hamilton . . . . .  . 
Middlings purifier, C. G. Tbompson . . . . . .  . 
Milking macblne, C. von Becbtolsbeim . . .  . 
Mill. See Rolling mill. 
Minerals, locating metalliC, F. H. Brown . .  . 
Miter box, C.  N. Felix . . . . . . . . . . . . . . . . . . .  . 
Molding machine, L. Bogner . . . . . . . . . . . . .  . 
Motor. See Spring motor. Wave motor. 
Mower, lawn, W. L. Hardy . . . . . . . . . . . . . .  . 
Muzzle, dog, McManus & Dilatush . . . . . . .  . 
Nut lOCk, Morgan & Main . . . . . . . . . . . . . . .  . 
Nut lock, Catlin & Kilbourne . . . . . . . . . . . . .  . 
Oiler, traveling, J.  H. "roodard . . . . . . . . . . .  . 
O re oxidizing apparatus, H. C. Lawrence . .  . 
Package holder, N. B. Le Fevrf' . . . . . . . . .  . 
Package holder, pnf'umatic, O. H. Wall . . .  . 
Packing case, W. Stroop . . . . . . . . . . . . . . . . .  . 
Packing, piston rod, F. D. Pblllp . . . 672,009, 
Packing, stUffing box, C. J.  L. Boberg . .  . .  
Paper box machine, L. F. Fales . . . . . . . . . .  . 

672,309 
672,405 
672 , 1 61 

672,361 
672,329 
672 , 1 32 
672,260 
672,249 
672,065 
672, 1 7:1 
671 , 987 
tl72,241 
672,2BS 
672,255 
672,430 

Pen cap and. filling device, fountain, T. 
Stpvenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672.295 

Permutation lock, D. A. Leonard . . . . . . . . . . .  672, 1 74 
Pbotometer, E. W. Cusblng . . . . . . . . . . . . . . .  672, 1 84 
Pile driver, J.  W. Rollins, Jr . . . . . . . . . . . . . . .  672, 1 94 
Pipe joint, R. S.  v. Traunfpls . . . . . . . . . . . . . . 672,244 
Pipe manufacturf', conveyor and regulator 

for skplp sbeet. In, J.  A.  & n. W. Hook 672,367 
Pipes, machine for clOSing locking bars of, 

rivetless, G .  J. Hoskins . . . . . . . . . . . . . . ... 672,001 
Pistol, magazine, W. J .  Turnhull . . . . . . . . . .  672,300 
Placket closurf', garmpnt, H. A. Taylor . . . .  672 , 1 40 
Planter and guano distributor, combined cot-

ton, S.  S. Cudd . . . . . . . . . . . . . . . . . . . . . . . .  672,355 
Planter marker, corn, L. J.  Lindsay . . . . . . . .  672,101 
Plow, W. O. Morton . ·  . . . . . . . . . . . . . . . . . . . . .  672,386 
Plow fendpr, G .  H. Jf'rnigan . . . . . . . . . . . . . .  672, ::174 
Plows, endlf"ss conVl'yor for grading, S. 

Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pneumatic drill, portable, W. E. Df'an . . . .  . 
Pnf"umatic tool, T. Ba rrow . . . . . . . . . . . . . .  . 
Potato cutter and planter, W. H. nillon . .  . 

672,334 
672,263 
672,306 
671 , 953 

Power, device for the periodic utilization of, 
M.  Gebre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,267 

Printing machine delivery apparatus, w('b, 
J.  L. Firm . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Printing press fppd gage, J.  W. Leary . .  . . 
Propelling vesspls, J.  G. Plnkert . . . . . . . . .  . 
Protractor, anglp, E. L. Holcomb . . . . . . . . .  . 
Punching metallic bodies, apparatus for, G .  

A Dornln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Puzzle, W. F. Feldboft' . . . . . . . . . . . . . . . . . .  . .  

(Continued on page 270) 

671 , 99� 
672,233 
672,287 
672'213 1 
672, 31 6 
672, 1 65  

PRATT & WHITNEY CO. 
Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive priCE's. 

� Send for particulars. 
HA R TFO R D, CON N .  

NEW YORK : Cor. Liberty and Greenwlcb St •. BOSTON: 
144 Pearl St. Bu .... ALO : Cor, Seneca and Well. Sts. 
CHICAGO : 42 and 44 South Clinton Ht. 

GRAND PRIX, PARIS, 1900. 

STEEL ROLLS 
for lIattenlng wire for all purposes 

1m'"' Send for Catalogue. 

BLAKE & J O H N SO N ,  
P. O. Box 7 ,  WATE R B U R Y ,  CON N .  
------�-----------E A.G-LE' Acety l e n e  Generators 

A R E  P E R F E CT. 

Over 1 0 ,000 Machines Sold.  
They Bre endorsed b y  every user. 

Send for prices. 
Hsndsome.y illustrated C iltalogue 
District R.epreseutstivef all OVt:J 

the world. 

HOT  B LAST" 
WATER JAC K ET 

FUR NACES 
FOR 

C O P P E R  O R E S .  
MATTE C .. om !SULPHIDES 

AT O N E  O PERATI O N .  

U N ION I R O N  W O R K S ,  
S
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S_e_nd�f_ar_Catalogues. 

T H E  E U R E K A  C LI P  
The most useful artic]e ever invented 

tor the purpose . Indispensable to Law­
ye].'s. Editors, Students, Bankers. Insur. 
ance Companies and business men gen­
erally. Rook marker and paper c1ip. 
Does not mutilate the paper. Can be 
��et�e��rat�11:1i �go��!n���� !�iio;n2e�8 and notion dealers. or by mail on receipt 
of price. Sample card, b¥ mail, free. Man. 
Y.1a,:'

t
��� 1j[ox<-i�1�'lfl��:a:ld�1�Y. 

FOR LI GHT A N D  MEDIUM WO R K  
tbls new If inch 

�J'.����fIr�� �t�
e
!r��'t:.I�fl�lm

e
.fr�IY1:'.:'J; 

U.16 of an Incb up to � of an incb and is a 
8tron�, well buUt, durable tool. 

It doesn't cost 8 whole lot either. De­
tails are yours for the asking. 
B. F. BARNES CO M PANY, Rockford, . III. 

" O L DS" ����N '· ' --
ARE REMARKABLE FOR. 

S I M P L IC ITY 
' A . A� I 

E C O N O M Y  .1 , , • •  
Write far Prices. 

OLDS MOTOR WORKS, 1 3 2 8  Jell. Ave . ,  Detroit, M ich.  

ALWAYS READY. No tinkering and fussing. .. Just ·a turn of 8 wheel and s�e �or�s. " For perfect power 'for 
boats there ]s notbmg made that in any sense 
competes with the 

LOZIER llIARINE GAS ENGINE. 
Our 1901 advance catalogue sent free upon request. 

T H E LOZ I E R  MOTOR CO • •  26 WATER STREET, PLATTSBURGH.  N .  Y.  

© 1901 SCIENTIFIC AMERICAN, INC.



C O L D  M E DAL PARIS AWA R D E D  AT 

Exposition ,  
.. .. , --_. 1 9 0 0  -!��:< ��>� . � " " ���J;l:�: Handsome Illus­

trated Catalogue 
mailed 011 request 

UNDERWOOD 
V i s i b l e  W r it i nQ . U n iversal Keyboard , Speed,  To uch . 

W AC N E R  T Y P E W R I T E R CO. 
1 8 9  Xonroe !'-Ot., (' h l ('llJr:O. 21S.220 ll'wuy, N e w  York. 026 Twelfth !'!iot., �. \\r. ,  \\� uldling-ton, n. C. 

VITALITY ��:h:8:1��
i
:;a��;�!C�:�::v�!: 

of a wheel depends upon it. G & J TIRES live longer, 
ride easier, are safer and Jnore easily mended tha.n any 

other tire made. a &. J TIRE CO., Indi&aapolil, Ind. 

Economical Gas Engine Igniters 
of every description for 

Statioll Rry. llinrine or 
Automobile Engines, 
DynnlDoS, MagnetOli�, 
Starters, C o i  I s  an d 
Plugs for either touch 
or jump spark. 

Mfg . Co., 8 0  St. C l a i r  S t . ,  Dayt o n ,  O. 

Straightens It Out 
no matter bow tangled 
and twisted, and cuts it in 
required lengths-long or 
short, tbe 
Long Cut Automatic 
Wire·Straighten i n g  
a n d  Cutting Machine 

T H E 
A N C L E  LA M P  

"�(je LiC HT lbat' 
NEVER fAllj" 
1 :-1  not n imh' won<lt'rful for tllo..: f:lt ' t  liI:lt. 1 1  � l n'jI !l l i;:lIt a .... L..ri l l ia l l l :l'i U:l."I or t · ] ' · I ' tr l . - i l." !it i\ I o lw  " . .  "t . 
but I t  i!l :11 ... I l l' 1 I 1 :I rKab l . - b.·.·au,.,· <If I I ,;  l' I I I 1 1 I ':U':l 1 h' ,; ly  

:!:;I�t; ::::;�:.I' 111� �' :�'t�\�,:�i ;�� L�L,r�I:,��\::::':I:�l: I;: :�L; "!�i��,::li\� :�:: ��\ 'i:': i�:� 
ttl..:, �LlLd lna"s th"II:-:L I l . I �  l . r  I h " 1 1 1  :11'.' i l l  1 l �  • • •  '1 I I I I ik,. 

S . .  l li l i I l I - W  ,0 \' " (, ' 1 1 1 ,,, . 1 \ , , 1 ,\ 1 , 1 \' 1.!·,�" l i l l \ · .  i l  h ah"(" u h .: ! \· 
x:lr .. uu. l"r  ,'1 1 1  . · � '" d l l lnn" . . I t i lT . ' : i l :a I  . . .!'IIl·  .\t . •  \I • .  �hO\\;s 
!ill s ty l.:�  fr' J l l L  � I ." I  up, S..: u ' /  for i t. 

T i l E .\ C\' ( : U: L .U\ !'  CO., 
Z t; Park jJ'1u(�l't New Y ork. 

J c itutific !mtritau. APRIL 27 ,  1 90 1 •  
Ruil bond, Thwing & "'V iborg . . . . . .  , . . . . . .  . 
Hail joint,  Y l'ster & Soh·s . . . . . . .  , 
Ita il joint,  J. A. I1.rle . . . . . . . . .  , . , . . . . . . . .  . 
Hailwa,r, J. I. Nt'w IHlrg . . . . . . . .  , . . . . . . . . .  . 
H,a ilwa.,· SIlikl',  S. P. Shitit' t .  . . . . . .  , . . • . . .  
H,ailwa.r switeh, C .  B .  Vo.ruo\\' . . . . . . . , . • . . .  
lta zor, safpt.r ,  I<; • •  J .  Fuchs . . . . . . . . . . . . . . . .  . 
ItazOl', safl't,r, J. A. Butll'r . . . . . . .  . 
Rt'et'ptaelt', I�. )1. Ppuco(' k . .  , . . . . . . . . . .  , . . . 
Itt'eord It'af with thiekt'Jlt'tl pdgt', E. It. Kit-

U72 , 1 4 1  
672, 1 1 8  
672,370 
H72, 06G 
tl72,U11l 
U72, 024 
()7 1 , B9tj 
672, 204 
U71 , U77 

trt'd�t' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 1 7 1  
ltpcords, rulpd slwpt f o r  cOlljoint,  A .  O.  K i t -

trt'fig-e . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .  (\72, 1 28 
Rl'fmetor, l-]. U. Sh,phl'ns . . . . . . . . . . . . . . . . .  6n, l UIl 
Itt'frigt'l'atol', 0. A. Bobri('k . . . . . . . . . . . . . . . .  H7!!, 257 
Hil1g',  J .  L. He rzog . . . . . . . . . . . . . . . . . . . . . . . .  U72, :Wt) 
itoek <I t'i ll, H. l'-och . . . .  " . . . .  , . . . . . . . . . . . .  07 1 , 97U 
Hoek cIrill, L. T .  Sicka . . . . . . . . . .  , . .  G72, 082. ()72,OS:{ 
Holling mill,  I·� . Truxall . . . . . . . . . . . . . . . . . . . .  U72, 2-15 

:':�:t� rt�', (��{!.��)(�!��' �:�
lg

U�
t'

"A�hf���I: ��� : : : : : : : : :  :�+�:��E 
Safdy pill,  g.  ( i pLhard t  . . . . . . . . . . . . . . . .  , .  (j72� 1 t)H 
Sandpapering !Jlo('k,  )1 . I·� . McAfee . . . . . . . . .  H72, -lOS 
Sash fastt'llt'l', H. A. Hannum . . . . . . . . . . . . . .  U71 , H57 
Sash fuStt'llt'I',  UOOUllOW & A lldersull . .  ; . . . . .  072, UUU 
Sash lock, J. II. Ura cC'y . . . . . . . . . . . . . . . . . .  672. :1\17 
Sawmill t riv lJloek, �1 . )1 . (lay . . . . . . . . . . . .  U7 1 , BUS 
Scissors, ptc. , dt'tiN'ted bandIt' for, \Y. 

Seilt't'l'pr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H72,014 
SCt'eells, stroke cusbioll a ttu('bml'llt for shak-

ing, A. L. Le G rand . . . . . . . . . . . . . . . .  . .  
St'ulpl' ,  j a r  cap, 'V .  L. Ingram . . . . . . . . . . .  . 
Sp('tional lJoilel', horizontal, M. B. �lool"t, . .  
Sectional Loilpr, vt'rtical, M.  B .  Moon' . . . .  
Sepd delinting machint', Swenson & Andt'l'-

672, 420 
tl72,371 
U7�,:av 
()7 �, 2�O 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  072,297 
Sewing huttons onto garlllt'llts, pte. , mueh im' 

for, rl'homson & Good.yt'ar . . . . . . . . . . . . .  ti72,U22 
Sewing machine th rl'ad gnidt', ... . A .  Ba l'lH't t  U72, :{05 
Sewk!(�hl�a:��l

.
l� . .  

t
.I
'��l.�l.i�l� . . � ������.

t'
.
I
�
t
.' . .  �): U72,0.H 

Shadt's, sashps, etc. , fastt'nt'r fo,', H .  E.  N. 
])O\V • • . • • . • • . • • . • • • • . . . • . • • . . . . . . • • • • .  

Shaft u ttachnw n t ,  Brokaw &, \Y ilt'y . . . . . . .  . 
�hapPl', VOl"tahlt.', C. L. Uadtit'hl . . . . . . . . . .  . 
Sht'ars. St'P Ra Il-he a ring sht'c.l l"s. 

G72 , 4 1 6  
t.i72, 1·U 
U72, OG8 

Shee\;.��:��a�Oi�
a�I�: ll*. 

fS�' c�����e ���
l
.
i
�
l
� . . I�)�)��� 672, 261 

ShiPIu�:��:d 
. 1:t:��1�d.

i�I� . .  ���}��·���l�, • •  �-\: • • f: .. .  ].)��� 672, 1 2:3 
Ships, movable ring fot· mooring, A. U. I) .  

�la l'tin . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  . 
Shoe, ventilat(\d , H. E. Slwll . . . . . . . . . .  , . .  . 
Shoveling LoUt'd, \Y. B. Sturgis . . . . . . . . . .  . 
Shutter releasing <Ipviee, B. A. Sloeum " . .  
Silicotluorids, making, C .  Enoch . . . . . . . . . . .  . 
Skate, W. S. J udll . . . . . . . . . . . . . . . . . . . . . . .  . 
Snatch block, Amuudson & Knight . . . . . . . .  . 
Snat<.:h block, \-V. J. lIonst' . . . . . . . . . . . . . . .  . 
Soap press, D. J. St rohuH'.n'r . . . . . . . . . . . . .  . 
Solder to mt'tallie artieips, lllt'allS for apply-

ing, Bt'sst' & 1.:\1Li11 . • • • • . • • • •  , • • . . • • • . •  
Sound produciug' instrulllPnt,  11' . �IYl'rs . . . . .  . 
Sowing macbint', sPPu, C. Bristow . . . . . . . .  . 
Speculum, 'Yo E. Dow . . . . . . . . . . . . . . .  , . . .  . 
Speculum, vaginal, C. J. Pillillg . . . . . . • . . . .  
Spike making machine, E. Pu l'kl'l' . . . . .  , . . . . 
Spittoon, fountain, J. C. Blair . . . . . . . . . . . .  . 
Spool bolul'r, 'Y o A. \Voods . . . . . . . .  , . . . . . .  . 
Hprayel', UI'Y powdl'l', K hw l' & .T ohnsoll . . . .  , . 
Spring motor, \V. J. Brittuin . . . . . . . . . . . . .  . 
Stacker, ha,r, E. J. C u lltwpll . .  , . . . . , . . . .  . 
Stacker, bay or straw, :K J. & O. B. Cant-

tl72,:m6 
U72,aa6 
(l72,:J39 
U72, 3:J3 
672,210 
672. :176 
U72, a44 
672, 4U7 
m2, II1l2 

"'ell . . . . . . .  , . . . . . . . . . . . . . . . . . .  , . .  , . . . .  672, 090 
Stair lift,  J. )1. Dodge . . . .  , . . . . . . . . .  , . . . .  G72,a59 
Stamp for post office uSP, hand, C .  .J. 

Dorticus . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . 
Starch making apparatus, 'Y. 11. Uhland . .  
Stlltic machitH', H .  :E�.  'Yal tt' . . . . . . . . . . . . .  . 
Stay, garllt'ut,  F. O. C. Brown . . . . . . . . . . .  . 
Steam and ht'at consprvu to.r, B. \V. Taylor . 
Stpam LoUer, "'.... Kell lH'd�· . . . . . . . . . . . . . . .  . 
Sh'am boiler, A. "'Vol'thillgtoll . . . . . . . . . . . .  . 
Stpam hoilt'l', C. Edgertoll . . . . . . . . .  , . . . . . .  . 
Steam hoiler, ",V. C. Tl'mplp . . . . . .  , G72,-125, 
8tt'am t'ngitH', Mellick & HOul'l'tz . . . . . . . . . .  . 
Steam pngillt.', J. E.  SwPt't . . . . . . . . . . • . . . . .  
Stpam 01' other piIJl', T.  Cunningham . . . . . .  . 
Stpam 1)l'PS8, P. Dvorak . . . . . . . . . . . . . . . . . .  . 
:Stone scaooling machiIlt', B. Cu l'ut'lius . . . .  . 
Stool for spwing llluehhll', piauos, 01' organs, 

672, 226 
672, 086 
G72,041l 
672,:nO 
G72, 1 :19 
671 , �Hm 
072, 250 
672, :l60 
072,420 
672, 1 :10 
672, :HO 
672, 034 
672, 208 
672, 25S 

folding', B.  C .  Talbot t . . . . . . . . . . . . . . . •  672, 1 1 0  
StOYt', o i l ,  1". P .  Glazier . . . . . . . . . . . . . . . . • • •  672, 26H 
:stoyppipt', A .  J.  'Velllndel' . . . . . .  , . . . . . . • • • •  672, 342 
Ston', straw Lurning, H .  E. MCCOlllH'll . . • •  672 , 1 03 
Ktrainpr or SCI't 'pn, watpr, C. O. Tuggs . . . . .  672.021 
Stt'ing instl'UllH'nt,  G. A .  Fullerton . . . . . • • •  671 , 997 
Swaging Il[lilratus, C. A. 1'Ilitlll'L· . . . . . . . . . •  672,081 
Syring .. , J .  A .  Dulln . . . . . . . . . . . . . . . . . . . . . . . 672 , 207 
TllPping mach ine, I... D. Castlt' . . . . . . • . • • • .  672, 205 
Telegraph soundl'r, 'V. A.  Hudson . . . . . . . . . .  672, 1 68 
Teh'phoue pxchange swit('h, F. A. Lundquist 672,827 
Tplpphone l im's, eomhhwd tll'sk tt-'IPlIhollP 

and switch stand for i ntt'l'cOIlllecting, 
H .  Hl'rhstri t t  . . .  , . . . . .  , . . . . . . . . . . . . . .  . 

Telephone metering S,YStPlll, N. II . Holland 
Telephone rt'celvPI' boldt'l', C.  H. �('whall . .  
Telppholle s"witchboard tlpplianct', "r . \V. 

672, 406 
672. 064 
672, :l1l8 

n""ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 1 22 
Telppbone toll collectillg machiIH', \Y. A. 

1·'os8 . . . . . . . . . . . . .  " . .  , . . . . . . . . . . . . . . . .  672,O;{5 
Tellurian, U. '1'. HuO' . . . . . . . . , . . . . .. . . . . . . . .  672,214 
Tt'mlwratUl'P I'Pgulating apparatus, J .  V. 

Stout . • . . . . . . • . . . . . . . . . . . .  , . . . . . . . . . .  672, 3a8 
rrht'att'h'ul dt'viep, S .  'W". Combs . . . . . . . . . . . .  672 , :U 1 
Tllt'utf'i('u l  sePllt'ry , device for opt' rating, R. 

H),dl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  072, :lGD 
Thill  eoupling, R. W. How .. I1 - . . . . . . . . . . . . .  671 , 9H2 
rr).ll't'shing machine fepding UH'C'hunislll, II : 

1�. 'Y u n'ick . . . . . . . . . .  , . . . . . . . . . . . . . . . .  672,020 
TIt' .  S(,p Cattle tie. 
'rime Indicator, A. F .  Humphrey . . . . . . . . . .  672, 32(; 
Tire alld DlPUnS fOf securing same in plact-', 

"T. F .  BeaslC'.v . . . . . . . . . . . . . . . . . . . . . .  , . 
Tire armor, pneumatic, B. "'Vukt'lUall . . . . .  . 
Tire bolt wrpl1ch , "T. G. Gotschall . . . . .  , . . 
T i n' ,  pl1t'umatic vehicle, H. I.... "'u l"lwr . . .  . 
Tire R(·ttlng machine, I�. S(mdelhaeb . . . . . . . •  
T i re, spring, J .  Arn . . . . . . . . . . . . . . .  , . . . . . . . . 
Tire valve tool, pneuma tie, E. )1 . No�·es . .  , 
Tirt-'., vebicl<" L. E. A llt'n . . . . . . . . . . . . . . . . .  . 
Tirps, apparatus for sptting l'ublwl", H. A .  

672, 1 1 n  
67 1 , 980 
672,061 
672, 07:1 
672,06\1 
672, a04 
672 , 2 1 7  
672,25:1 

Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672 , 1 04 
Tires together, apparRtlls for closing ends 

of rubbpr, H .  A .  Palmpr . . . . . . . . . . . . . .  672, 105 
Tobacco moistcning device', h'u f ,  L. G rathwol 672, 1 8H 
Tool, comhination, A. P. IIpidt . . . . . . . . . . . . . 672, 1 25 
'rool hundlp, A. B . .  Jaqnith . . . . . . . . . . . . . . . 672, O:U� 
Tool holder, .J. Hartness . . . . . . . . . . . . . . . . . . •  072, :Um 
Toy, ,v. II. Jackson . . . . . . . . . . . . . . . . 672, 099, 672, 1 00 
Toy, pneumatic, J. L. Muull . . . . . . . .  , . . .  , .  672,277 
Train pipe coupling, automa tic, \Y. G .  

Tretheway . . .. . . . . . . . .. .. . .. . . . . .. . . . . . . . . . 672 , 1 8� 
Traveling hag, telt'scopic, G. Bong-hIlPI' . . . . . 672, 1 4;; , 
Triplica ting' mal'hitw ,  1>. H. IIa�'wooc1 , . . . . G72, Bt1:{ 
Trolh'y poll' ntt a('hlllt 'nt,  'V. P. Hmith . . . . .  ()72,�:m 
Tt'\I('k,  L. E.  Ruhf'l" . . . . . . . . . . . . . . . . . . . . . . .  072. 152 
Truek, p}('vu ting', J.  E. Ppniek . . . . . . . . . . . .  072, 2 1 8  
Trnss, bprnial ,  11' • •  J.  Hagp, Sr . . . . . . . . . . . . . fl71 , Bnn 
Tulll' drhwing' apparatus. J. H. Nif'holsOll . .  072, 1 ;{:� 
Tubf' pickling uPPl'a tus, mptal, Stlpfl & 

Nicholson . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  672, 1 �7 
Tug, hamt', F. "' ... . IIodgps . . . . . . . . , . . . . . . . .  672.272 
Twine holdpl', J .  E. Trolhw . . . . . . . . . . . . . . .  071 . HP:) 
Tympan cIt:'a lling mpehanism, T. )1 . North . .  ()71 , n74 
Typp justif,rillg' spa('(·. automatic, L. E.  & 

II. S. �kL'ri11 . . . . . . . . . . . . . . .. . . . . .. . . . . .  672, 1 � 1  
Umbrella noteh, 1 > .  B. Simpson . . . . . . . . . . . .  072,084 
Valve, H .  Li npold . . . . . . . . . . . . . . . . . . . . . . . . . .  ()7 1 , !l71 
Valve, cut-off ltrak(' ,  F l'aspr &, "'VPikly . . . . . . 672, 057 
Valvp fitting, st'-H Ill hoilPl', "-T .  R. Park . . . .  072, 008 
Valvp gpar, t'xplof'livp PII /!itW. II. A. Bpl'tiwun ()72,202 
Valvp, inflatioll, R, C. Hilton . ,  . . . . . . . . . . . .  672. 271 
Vulvt' , Iloh;H'lpss Splf-H ('ting, .J. Af'ton . . . . . . 672,mn 
VphiC'lp, II.  & n.  B. BipnhotT . ,  . . . . . . . . . . . . 671 , fl4!l 
V('hi('h� hody . 1·\ Rtrntton . . . . . . . . . . . . . . . . .  072. 220 
Vphif'lp, motoI',  n. T. Cla rk . . . . . . . . . . . .  , . . .  672. 0�O 
Vph i ('}p rn!l lling' fl·i.l nH', ,J . II. H u l I n l'd . . . . . .  {\72, 428 
VphiC'lp spring aud running gPHr, A. L. 

Stpvpns . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  . 
Vehie}p st('prill� �par. I'J. II . ('ow:1rt . . . . . . .  . 
Vphi('}p top attaC'h m c n t ,  n. n. Tipl·IWy . . . .  . 
Vt'll t ilu tol' and draft )"pgulatol', G. A .  

l I u l lpl' . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  . 
Vo1 t a i e  ('(' I I ,  'V. II.  Lawrt-'t1(·p . . . . . . . . . • . . . .  
'Vagoll Inmlwr, .J. T .  Hovi�  . . . . . . . . . . . . . . .  . 
Washing and h(>atillg pngill(" R . . J. K i sRock . 
Washing muehint', W. N. Cn rtt'r . . . . . . . . . . .  . 
WaAhtng machint',  "-�. Drf'VPI' . . . .  , . . . . . .  ' . .  . 
,,"att'r, apPH l'atus for the purification of, J. 

672, 1 1) 7  
fl72.07r; 
672,02:1 

()7 1 , !l5(j 
672, H H  
672, 27:1 
672. 1 70 
672,25!l 
672, R 1 8  

M. A. Lacomme . . . . . . . . . . . . . . . . . . . . . . .  672, 230 

(ConUnued on page !71) 

Savinus Banks 3% VS. InBustIg 12% 
IF YOU Have some money in a savings bank or have investments 

that are paying you but three or four per cent. , WRITE TO 
US and we will show you our plan for the investment of your money where 

it will probably net you 1 2  per cent. per annum. 

The United States Steel Company 
Has been established for two years, and we have one plant which alone cost us .$250,000, but it is too 
small to fill  the orders for J G PITER STEEL CASTIN(;S.  

The capital stock o f  The U n ited States Steel  COlupany is three m i l lion dol lars.  divided iuto 
six hundred thousand shares; "\\,ith a par value of $:,),00 each. E \'ery share is full paid and nOll­
assessable. Three hundred a n d  forty thousand sha res of this stock have been issued, and for 

eighteen lllonths a dividend of 12 per cent. per allnUln has been paid on the outstanding �.toC'k. 
The U n ited States Steel Company has the sol e right to manufacture J U PITER STEEL 

CASTIKGS, which are castings of the qual ity of forgings, and the NEAL D U PLEX B R A K E, 
which is now in use on the system of the Boston Elevated Railroad and other roads. See descrip­
tion, April 6, of this paper. 

To provide further capital for the �nlargement of their plant, so that they can snpply the 
demand for Jupiter Steel Castings and to build the Neal DLlplex Brakes, the Board of Directors 
have authorized the sale of ten thousand shares of the treasnry stock at par ($5.00) per share. 

We will he pl eased to send to those who are interested in an i nvestlnent a ful l  prospectus of 

this company, together with a record of what has been acC'otuplished ill  the past two years. 

TH E UNITED STATES STEEL COMPANY 
143 O LIVER STR EET, BOSTO N ,  MASS, 

N E W B I N O C U L A R .  

-(The Trieder. ) 
Small as un opera glass: More 
powerful than the largest t1eld 
gla�B. Send for Circutars. 

Q U E E N  & C O .  
Optical and ScientijW Instru­

ment Works, 

1 0 1 0  Chest n u t  Street, 

That unsightly sign will not be needed if you ha.ve the HARTMAN S T E E L  R O D  LAWN F E N CE. 

N E W  Y OH K : 59 Fifth Ave. PHILADELPHIA, PA. 

Keepsoff everytbingbut sunshineand rain. Best for Lawns Schoolll, Churches, Cemete1'ies. etc. Steel Posts And Gates. C&tal�gue free. JlARTMAN M:FG. CO • •  Box 69 ,Ellwood City, Plio 
Or Room 99 . iO BroadwB;r, NewYork Clt7. 

CUTTING DIES �!s:�:��on 

THE STEAM T URBINE ; THE STEAM 
!�f
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series of articles having cuts of some of the more effi­
cient engines of this type ,-the Parsons', De Laval, Dow. 
etc.; with exhaUf�tive tables giving the result of t ests 
and much JZ'eneral data on the subject. Contained in 
SUPPLEM ENT Nos. 1306, 1307 and 1 308. Price 10 
cents each. For sale by Munn & Co. and all newsdealers. 

For Leather, Paper, Cloth & �ubber 
Manufactured by 

JOSEPH E, KNOX & CO., LYNN, MA SS. 
Ask for Catalogue. A. 

WILL SHIP C. O. D. FOR $2 5 .0 0 
W I T H  P R IV I L E C E  O F  E XA M I N AT I O N .  

H T H E  
F R E I C HT P R E PA I D  TO Y O U R  STA T I O N . 

'VV I LLA R D  ST E E L  RA N G E  
Has 6 8-tn. lids. oven 17x21x12, 15-�allon reservoir and wllrmin� closet, lined 
tbroughout with asbestus, burns wood ur coal. l.'his speClal inducement is 
offered for a limited time only. Mentit Jll this paper. 

WM. G. WI LLAR D ,  Manufacturer, 6 1 9  and 62 1 N .  4th St. , St. Louis, Mo. 

SAV E M O N EY BY U S I N G  T H E rP' 
COMMER.CIAL MUTOSCOPE. 

A M E R I CAN M U TOSCO P E  8c B I O C R A P H  CO.,  841 B road w ay, N e w  York. 

VA N D UZ E N  I Oc.-BLACK & WHITE PHOTOS-50. Steam .Jet Pumps T o  introduce our " Black and White" 
1iiiii;::::�....."=,,, Espe('ially serviceab l e  for Brick- '0. S !

e
Ji�6�ii�y a�SI�8! �n���t!e:e1o';:�; 

���*E.N yards, Qu arri es. f':: offe r  DaniS, �"\. to develop 5U 4x5 prints surb as Dixie. 
-

--
Mines. T"" u b e  Welll"j, Paper iUil1s, -----0 Velox or any df>velopmg paper� 

Breweries, Tanneries, etc. Will elevate Everybouy i n terest ed in ph otogl'ft-
muddy and sandy water w i thout injury to C'" phr should send for our Ilew catalog� 
pump. Simple. portable, durable. Ten sizes.  � iffl PrlC�N th� lowe8t. Devel opinl! ,  &c. IF' Write for catalog 100. • 

C'I '\ L,' SxIO brom idE' enlargements, 35 cents_ 
T H E  E. W. VAN D U Z E N  C O . ,  • _ C I N C I NN A T I ,  O .  D I a m o n d  Camera & Photo S u p p ly C o . ,  2 4 0  B'way, N .  Y .  

SEN�ITIVE LABOR ATO�Y BALANCE. GAS ENGINE IGN ITERS 
B y  N. Monroe H opkins. l.'bis " built-up " laboratory 
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by any ramateur skilled i n  the use of tool�, RIJd it  will 
work as well as a $125 halance. rrhe artlcle is  r CCuID­
pani2d by detailed. working d rawi ngs showing various 
stages of the work. '1'11 i s  article is contained in SnF.N­
TU'IO A)t ER I CA N S UPPLE)U:NT, No. 11 S4. Price 10 
cents. For sale by l\1I.':l'\"� & Co., 001 Broadway, New 
Y ork City. or any' book!,!p.llp.r or n{'w�dealer. 

for Mari ne, Stationary and 
.A utomobi1e engi nes. Win 
save t h e i r  cost many times 
over i n  one year. 

ROOF  YOU R  OWN B U I LD I N O S  Write for circulars. 

at slight expense of time. labor or money with 
The C a r l i s l e  & Fi nch Co . •  23:l E .  Cl ifton A H'" Cinl'innati, O. 

Warre n' s  Nat u ral  Asphalt Sto n e  S u rface Ready Roofi ng .  HOW TO MAKE AN ELECTRICAL Surface is completed nt Furnace for Amateur'� IJ se.-'l'he utilization of 1 1 0  Volt fftctory ann requireto' no p.lectric ( irnu l tR for small furnace work.  By N. )tonrne painting . . J) u r a b I e and Hopkins. 'l'h i� v al ualJJ e article is accompam ed by de­compaTattvel v fire-proof. tailed worKing drawings on a large 8cale, and the fur­In rol J fI  of 1� sq u�r� �eet. na�e cun be m" dp, by any umateur wbo is versed in the made of genUl.ne '1 rmldad use of t.ools. 1'b i� article is contained in Sf'lE:S'f l]'IC asph alt. WI'Ite for par-
I 

AM1<;RTCA � � U PPL I!::M EN'I' No. 1 1 �2. Price 10 cents. tlculars to For sale by MUl'\''S & Co., �fl] Broadway, New Y ork City . 
Warren Chemical  & Mfg . C o . ,  8 5  Fu lton St. ,  New Y o r k .  or by any bookseller or newsdealer 

ELf eTR I  C" FO  U NTA I N S  E L E CTR l c? �O'0� t�l�l&oru P P LV C O .  
1 1 2 0  R EA L  E STATE T R U S T  B L D G  . •  

P H I L A D E L P H I A  , . P A . 

? ? ? . - . 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of busines5. 
No':dties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DE VICES •. 

MU�N & CO. , PubUsber5CIi tbe SCieNTifiC AMeR.ICAN, 36 1 B�OADWAY. NEW YO�K. 

© 1901 SCIENTIFIC AMERICAN, INC.



APRIL 27, 1 90 1 .  I , ieu tiii, �meti,aa. 
The Search 

for Work 
The man who can do 80mething bettbl" than aDJ'one else doesn't 
search for work. Employers 
search for him. We teach the 
theory of engineering and the 
trAdes to men already at work. 
Thousands of our students have 
secured .. 

Salary-Raising 
Ed ucation 

in  Mechanical, Electrical, Steam. 
Civil or Minin,- Engineering, 
Ohemi8t

:1i
; Architecture ; Plumb ... 

in
�h��

g 
��i:�"���:88ubject in 

which interested. 
InfAlmational Correspondenee School., 

BOl[ 942 , Scranton, Pa. 

E LECTR I CAL E N I I N E E r. I N G  
TAU G HT B Y  M A I L .  

Write for our Free Illustrated Book. 
.. CAN I BECOM E AN ELEC­

T�ICAL ENOINEE� ? "  
\Ve tt'ach Electrkal EngilwerillJr, E lectrw l.JJrhtil l�. I<:lectric RaIlways, Mechanical Engiueering, Steam ":nJ,l'i. neer.jng. Mechanical Drawing, at your hOUlE> by mal l .  

�i��:�
e
-iKIIC1iYE�Gi�'EJ<i��onl ;'���i�'UTE, 

Water closet flushing apparatus, A. La 
Bontl' . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . . . .  672,431 

Water cooler, J .  W .  Baker . . • • • • • • • • • •  ; . . . .  672,254 
Wat!'r, device for the purification of, J.  M. 

A. Lacomm(' . . . . . . . . . . . . . . . . . . . . . . . . . . 672,231 
'Vater or other hyg-ienlc PU l'POSPS, appal'utuB 

for the purUicatiun of, J.  M. A. La-
com me . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 229 

Water wheel, impact, W .  A. Doble . . . . . . . . .  672, 315 
Wave motor, P. B. Ti ngley . . . . . . . . . . . . . . . .  672,085 
Weighing m achlnt', a u tomatic, C h ristiansen 

& Dewing . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672 , 1 45 
Well boring a pparatus, �\ A. Eastman . . . . . .  672,097 
Well, tool for l'emovi llg bl'ok(�l1 suckt'l' 1'OW8 

from , C .  O. Taylor . . . • . . . . . . . . . . . . . . . .  672 , 1 54 
Wheel retaiIwl', .J. N. Clonse. . . . . . . . . . . . . . . .  672,031 
Wlncb, H .  H .  Boggs . . . . . . . . . . . . . . . . . . . . . .  672, 222 
Wire stretcher, lI . W.  Gulln . . . . . . . . . . . . . . . .  67 1 , 955 
,V rapping and lalJelillg packages, machine 

for, Peters & Hungerford . . • • . . . . . . . . . . .  672, 286 
Wrench, P.  G relson . . . . . . . • • . . . • . . . . . . . . . . .  672,037 
W ringer, C. P. Searlps . . . . . . . . . . . . . . . . . . . . .  672, 423 
Writing machine, J .  H. Sheckler . . . . . . . . . . •  672,043 
Y a rns and fabrics froll) sUk waste, munufac-

turing, D .  E .  Coe . . . . . . . . . . . . . . . . . . . . . .  672,055 

DESIGNS. 
Axle end, C. T .  MCCIU� . . . . • • • • • . •  0 • •  0 0 0  • •  0 .  
Axle end, R. D. Wondfo .. d . . . . . . . . . . . . . . . .  . . 
BpIt, L. Sande .. s . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Bicycle frame, G. W. Manson . . . . . . . . . . •  0 • • •  
Billiard tabl .. , O. I" . BarteL . . . . . . . . . . . . . . • •  
Binding, skirt, J .  Jasper . . . . . . . . . . . . . . . . . . . •  
Bottle, E .  H .  N('}sol) . . . . . . . . . . . . . . . . . . . . . . . •  
Box, J .  A. K ieselp . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Buckle, Gelabert & Nelson . . . . . • . • • . . . . . . • • .  
Buckle back, Neubpl'ger & Cleary . • . . . . . . . . .  
Button, 1\1. B .  Sbantz . . . . . . . . . . . . . . . . . . . . . .  . 
Cigar clipper cast·, G. ��uchs . . . . . . . . . . . . . . .  . D'pt. A, 1140-11411 W. 1I3d lOt . . New York. _ Cigar cutter, E .  A.  Willard . . . . . . . . . . . . . . . .  . 
Clock ease basp', Jennings & Mosman . . . . . . .  . 

34,379 
34, 380 
34, 387 
34,381 
34, 382 
34, 389 
34, 372 
34, 37:1 
ai, :l68 
:�4, an9 
:14, :167 
34,:360 
a4, a05 
34,:36:1 

The Worcester 
Polytechnic Institute, 

WORCESTER. MA SS. 
�ou�;'s�f�l�:;'NI�t�!h�nrc�i�civ1i':.;'�·'El;�t'J'��i 
EllJiOneeriDR. Chemistry and General Science. New 
and extensive laboratories in Engineering, Electricity

, Pb'fsics, and General Bnd Industrial ChemIstry. �pecia 
faCI l ities In Hydraulics. 200-palle cataiollue, showing 

app"1��:� $-�uit� bNI':\I£�1i'i::Cl!le'll;:t8trar. 

SparkIng 
Plug 

CAM BRIDGEPORT, MASS. 

3 to 5 H. P .  M OTORS 

C o i l s  
Batteries 

Carb u retora 

HOO-HOO 
BABBITT METAL 
Is the very best for high speed jouma\s and heavy bear-

\Ilgs. Made only by 
MORr:-J O N E S  8RASS & METAL 00. ,  

ST. L O U IS, MO. 

IHtt .. .... aobiItI fUlllI J'OII' ''­
IWItI .Itd ."",. '/'RB 

NUB. AI �_. or ., 
..... 86 UIII& SIz ,.."",.· .. �ripw 

, .... •  ,.tIO, TJtIIDB NBIDI PUBUS.,NG 
co .• 'I(p.Mr 6 24 M"� S"..,. NEID. roUe 

K R O M S K O P  
Color Photography 

Nature's Reflex ! ' "  1t stems almost a m(racl", ! "  
. .  To the dJready long list of marvelous devices wblch 
w i l l  come into common every-oay use must be added 
tb:U.!':!.���;f:t it;.a:��:�:8sc!�::.cekrom8ko '8 Cameras, now ready. or Send stamp tO'l" booktt. 
I V ES K ROM SKO P  COMPANY, Incorporated, 1 3�4 Chestnnt Street. Philadelphia. 

IMPE�IAL FILTER 
S T Y  I,E, D O M ESTIC. 

One good feature Is Its filtering sur­
faces, 90 s1uare inches. Another good 
t���':3 �y ?e�

e
;
i
::r:�1 �O:��:h���1 

Lust, but not least. is its retail price 
from which we quote liberal dis'counts 
to live agents. Write for catalogue. 

IM PERIA L FI LTER CO . . 1221 Washington Ave., St. Louis. Mo. 

BLECTRIC AUTOMOBILE. - DffiEC­
��t�i:�

t
�o��*o

i
1�f��f!!O�:e ���e��Tu;�:'J��; 

No. 1 193. Tbe motor and battery are also treated of 
in detail. Price 10 cents. J!'or sale by Munn & Co. and 
all newsdealers. 

Asbesto -

'Clothes wringer geut' wbpel boxing, H. P. 
Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34, 377 

C ream separator bottom blank, P. C .  Hmith . .  :-i-l,a74 
Drinking fountain body, P. J .  Madd .. '] . . . . . . .  :14, :175 
Eyeglass strap, O. W. M(·y row ltz . . . . . . . . . . . .  :H,:!62 
Finger ring band, 1\1. L. W piss . . . . . . . . . . . . . . :14, ;)60 
�'Iy trap, F.  Zwick . . . . . . . . . . . . . . . . . . . . . . . . .  :14,:176 
Hat frame, lady ' s, T.  J. Henson . . . . . . . . . . . .  34, :l88 
Horseshoe pad, J. Ewing . . . . . . . . . . . . . . . . . . . .  34, 378 
Hub, tbumb turn, H. G .  Volgh t .  . . . . . . . . . . . .  :14 , ;)71 
Key ring, H .  A. Welhman . . . . . . . . . . . . . . . . . .  34, :170 
Medal, silver souvenir, J. Lesher . . . . . . . . . . . .  34, 359 
M usical instrument case o r  cabiupt, T. P. 

PUZ:':°t:.� �; . ���,' E: ii: b'��;'�f�;d : : : : : : : : : 
Regalia  collar, C. H. Llnd .. nbprg . . . . . . . . . . .  . 
Spoons, forks, etc . ,  handle for, J. ClulN� . . . .  . 
Syringe nozzle, P. Lundy . . • . . . . . . . . . . . . . . . . .  
Type, font of, D. J. Seaman . . . . . . . . . . . . . .  . . 

TRADE MARKS. 

34, 384 
:14,:183 
34, :186 
34,361 
34, 364 
34,385 

Apparel, certain named, Brill Brothers . . . . . .  36,244 
Beverage, certain named, Metto Company . . . .  36,251 
Boots and shoes, certain named, Humilton, 

Brown Shoe Co . . . . . . . . . . . . . . . . . . . . . . . . .  36, 245 
Calculators, certain nam£'d, C. K olsborll . • . • • :J6,272 
C a r  fenders, W .  T. Wa tson . . . . . . . . . . . . . . . . .  36,281 
Carbureters for petroleum motors, L. Lumiere 36,280 
Coffee, prune, A + C Ham Co . . . . . . . . . . . . . . . .  36,252 
Confectionery, j pllips, e x t racts, and nuts, J. 

G. McDonald Candy Co . . . . . . . . . . . . . . . . .  36, 249 
Cough cures, corn cnres, and other curative 

prepara tions, W .  L.  HacklC'y . . . . . . . . . . . .  36,264 
Cougb d rops, W .  P. Logue . . . . . . . . . . . . . . . . . .  36, 263 
Dentifricps, tooth powders, tooth wasbps, and 

tooth paste, C .  G .  Peast' . . . . . • . . . . . . . . . .  36, 262 
Fire extingulsbers, chemical, J. B. M iller . . .  36, 279 
:E'rults, d ried o r  evapol'ated, J .  S .  Twombly . •  36, 250 
Furniture polish, J.  E. Cook & Co . . . . . . . . . . .  36, 259 
Gla ss, certain named, Libbpy Glass Co . . . . • .  36,27 1  
H a t  pillS, ornamental, l\l c R a e  & I{eeler . • • . . .  36,242 
Hats, certain named, Berg Bros . . . . . . . . . . . . •  36, 243 
Medicines o r  remedies, proprietary, W. F .  

Grier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,267 
Metal and wood and wood clpansers and 

stains, preserva tives for, Protectus Com· 
pany . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,261 

Metal war(', certail,J. named, Gorhum Manufac-
t u ring Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,277 

011, (>ssencps, oils, vazalatum, and ammonia, 
ta steless castor, Ii'. L. Beggs . . . . . . . . . . . .  36, 265 

Painting apparatus, certain named, Muralo 
Company . . . . . . . .  . . . . . . . .  . .  . .  . .  . . . . . . . .  36,276 

Paper cutting machines, Cblld Acme Cutter & 
Press Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,275 

Polish, S. A. Everett . . . . . . . . . . . . . . . . . . . . . . .  36, 260 
Product of the suprarenal glands, J. Ta ka-

mine • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 269 
Remedies, proprietary, H. Y .  Bready . . . . . . . .  :16,266 
Salt, F .  D. Moulton & Co . . . . . . . . .  : . . . . . . . . .  36, 253 
Salves and ointments, J. J. Mercio! . . . . . . . . .  36,270 
Scouring and dyeing m a  terials, certain named, 

Rlcbman, Foley & Watkins . . . . . . . . . . . . . 30,258 
Seeds and seed grains, grass, clover, and 

field, Albert D ickinson Co . . . • .  36, 254 to 36,257 
Sewing machines and accessories, New Home 

Sewing Machine Company . . . . . . . . . . . . . . .  36,274 
Sho .. s, Charles Case Sboe Company . . . . . . . . . .  36,246 
Stlffpning m a tprial, certain. named, Warren 

�' .. ath.rbone Co . . . . . . . . . . . . . . . . . . . . . . . . .  36,248 
Stovps, rangps, and their parts, Pittsburg 

�tovP & Rangp Co • • • • • • • • . . • • • • • • • • • • • •  36,278 
Thprapputic prpparations for digpstive pur-

poses, Ch('mischp }'abl"ik Rhpuania . . . . . .  36, 268 
Tim .. dptpctors, watchmpn's,  R. I(opp . • • . • . .  36, 27:1 
Whalebone dress bone, G. A. Dodge • . • • • • • • •  30,247 

LABELS. 
"California C itrus "''''ash lng Powder," for 

washing POWdPI', Citrus Soap Co . . • . . • • . . •  8,315 
"Colpma n ' s  G u a r�n t{'p , "  for a mpdiclnp, Cole-

man Rpmedy Co . . . . • • . . . . . . . . . . • • • • • • • • •  8, 302 
uGarlock PackI ng, " for packing, G a rlock 

Packing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 298 
"Good a s  Hold , " for a washIng, scouring, and 

clpansing com pound. 1\1. C .  Snidpr . . . . . . . .  8,316 
"Lathl'u, " fot· fllrnItll l'(' polish and cl(>aning 

("omIJOllnd. W .  A. Rl("h . . . . . . . . . . . . . . . • • •  8 , R 1 4  
" Madonna, " f o r  PUll de ("olognt', .T. lIe }t'a rinR. 8, 306 
"Magic I�lixir, " fo .. a mPtliC'i tw, Thomas Medi-

cine Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,301 
"Natural H a I r  RpstOl'PI', " for a h a h' restorer, 

S.  Bronson . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  8, R05 
" Palathw . "  for tahlt� watpr, .J. Strassner . • . . .  8, a09 
" Pansy Brand, "  fol' ccm fp("tiollPI',)", P. }". 

Belcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 308 
"Rpllable Pile Curt> , "  fur a lllt'd iclnp, S. "J. 

.'Ipld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 303 
"Sanitarium Dpl"m u l  l.Ot iOIl , "  for a lotion, 

Sanitarium Rnppl;\� Co . . . . . . . . . . . . . . . . . . . .  8. :l04 

fj!f1i.�l!qq!l,. 
STEEL PENS 

i 
Every Kind of Steel Pen for 

Every Kind of Hand. 
Works, Camden, N. J. THE ESTERB ROOK STEEL PEN CO. 26 Joh n St. ,  New York. 

WALRATH C�J'g����E 
From 4 �o 200 H. P. Made In one. two. three and four cylinder type. The 
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well qualified for electric Iblhtlng. Guaranteed to produce a first-class 
commercIal Iillht without the aid of countershafts or masslve·fly-wbeels. 
Neat In deSign, simple In constructlooJ economical In operation sell­
lubricating. all parts interchanlleable ano accessible. Send lor catalOg us." 
Mari nette Iron Works Mfg .  Co. , Mari nette, Wis. , U .  S.  A. 
G .  F. WHEELER, General Sales Agent, Chicago Office, 301 Fisher B'ld'g. 

Improved Rheostat I CE ��Cd!!iI:!\ ���\:rn:::.inlil'H:Vit.{ili:� 
lU'G. co., 899 Clinton Street. Milwaukee. Wis . 

u. S; A .  Patent No. 649,9�7 especially adapted 
�Y�(.f:g��·o�ti�e���:t��e:�:.r:��
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sure. Supplied by 
C A R L  F L O H R  M A C H INE WORKS, 

Berlin, N. Germany. 
T�� a uf;}!3l!.
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A G R A D UATE D  Automatic R E DUCI NG VALVE 
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users of power require tha 
AUTOMATIC REDUCING VALVE. 

Graduated to rejl"ulat .. the pressure exaclly 
f�:'I�°a'\�_Ug't��
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leakage. Handles high or low pres-
8ureM or temperatures. Only Valve 
known that retains a uniform low 

In(lel)e.,de·nt of varying high pressure. 
Valve Co. , 1 2 5  la Sal l e  St.,Chicago 

WELL DRILLING 
MachInes 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any k.ina of Boil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

I��eci� 
'�pl5. W H EELS.  MODELl &..EXP£RIMENTAL WDRK.IMALLWOIIRm L�DVELTIEII .. ETC. NEW 1D eTENCIL WORK. lao ""a&AU II! N.". 

Experimental & Mode l  Work 
Vir. &: advice tree. Wm. �ardam &; Son.41).61 Rose St .. N .  Y. 

I N V E N T I O N S  P E R F E CT E D. 
Accu rate Model a n d  Tool Work. WrIte for CIrcul ar. 

PAR SEll & WEED,  1 2 9· 1 3 1  West 3 1st St., New York. 

m �!!!�lent!�aPa�!�!!1�:, 
over 700 engravlnlltl, 260. Parlor 'l'rlcks Catalol{ue, free. 
MARTINKA & CO. Mfrs., 493 Sixth Ave., New York. �TELESC O �A���O G � ; .-.,� w. &  D.  M O  G E Y.  

- .  B AY O N N E  C I T Y  N � 

98u U S E  G R I NDSTO N E S  P • .  VOLNEY W. MAS O N  & C O . ,  
[ f  s o  we  can supp.y you. A l l  slZeo Friction P u l l eys,  O l utches & E l evators mounted and 1I 1l 1ll 0 U ll l ed .  always 
kept in stock. R"mem'oer, we make a _____ ......:.P..:R�O:..V..:..:.I
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specialtyof selectlnll stone. for a\l spe- . 
Clal purposes. nr Ask to'l" catalO(lue. 
The C LEVELAND STONE CO. 

2d Floor. W i l s h i re,  C l eveland , O. 

D 'AMO U R  & II TLEDALE MACH INE  C O. 1 3 0  W O  T H  S T  . .  N E. W Y O R K 
PATT E R N  A N D M O D E L  M A K E R S .  

Expert Model Makin&". Established1867. Wm.Traut-
man, Proprietor Chicago Model Works, Chicago. 1lI. 179 MOD ELS &. E X  P E R  I M E N  TA L W 0 R K .  E .  Madison St. Write for catalogue or Model Supplies. InventiollB developed. Special Machinery. 

50 Y E A R S '  
E X P E R I E N C E 

PATENTS 
TRADE M A RK S  

D E S I G N S  
COPYR I G HTS cl e .  
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sent free. Oldest allency for securin� patents . 
Patents taken throUlZh Muun & Co. receive 

special notice. without charge, in the 

Scitntific J(mtrlcan. 
A handsomely illustrated weekly. Lllrllest clr­
culatlon of any scient.iflc journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. MUNN & Co . 36 1 B roadway, New York 

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

I 
"Hawkins' New 1 9 0 0  Oatech ism " 

OF THE STEA M ENGINE. 
P R I C E . $ 2 . 00.  

Postpaid to  any address. A practical book on 
ellJ!ine running, valve setttDll, etc. Strictly up­
to·date. Money refunded If not satisfactory. 
T H E a .  A U D E l  C O . ,  63 Fifth Ave .. New Y o rk C ily. (I;; pNLY WAT¥R MOTOR to hlow air 

r- I II  Rny direction. 500 revulutlons a min­a' u.te at 10 lbs., 17UO at 60 Ibs. pressure. M"tor, � � an and Guard $14.40 cash. Motor and Pul· 
� ley $I2.UO to run sewlnjl" machine, cellinI! fan, 
Y' etc. A<ijust and tighUn belt l>y motor. 
� A. ROSE NBERG CO , Balt i more,  Md , U .S .A.  

E .  V. BAlllARD,  F o x  Bldg . •  Fra n k l i n  Square, New Yo rk. 

Y O U R B I CYC L E  
May .need a new C":ank han�er or higher gear. We can 
fumlsh sprocket and. cranks complete with cups� cones 
halls and dust caps, to fit any Wheel. Anybody can 

c
ui 

It III the wheel, Write u. for full Information and pr ceo 
The Avery & Jen ness Co., 60 S .  Canal St .. Ch icago , I I I .  

THE P R I N O I PAL O HARAOTER I STICS 
of the NIckel Plate R<)ad which make It the popnlar line for tbe traveling public are competent trSin service fine roadbed and courteous employes. 'I'he Nickel Plate 
Road Is the Short Line betwe�n Hulfalo and Chicago 
'I'be Great Pan-American Exposition tbls summer wui 
present unusual attractions. 'rhe Nickel Plate Road will be In position to accommodate thIs travel with satetY

j 
speed and comfort. Writ�_ wire. 'phone or call 

on F. . . Moore. General AlI"ent, 291 Main 8t., Bulfalo,N. Y .  

PRElfl'L BALL RACES 
L A R C E  S I Z E S  A S P E C I A LTY . 

OTTO K O N I G SLOW,  C leveland ,  Oh io  
F ine  Experi mental and  Mode l  W o rk 

E DWAR D k l E I NSCH M I DT ,  1 2 2 Fu ltvn  St . ,  New Y o r k :  
I make a Specialty of Developing Electrical Inventlon�. 

FAGTORY 
FOR SALE ! 

Large fully equipped factory with a capacity for 500 hands, suitable for the manufacture of Automobiles. Electrll.· work. ete. 'l'hls 
E
lant Is in first-class condition 

t��g�?
:�3�ri'm,����e�m��

ce. Can be purchased at a 

Address S. B. PAGE, MIDDLETOWN, CONN. -- - ----
"" for A utomoblles. Boats, etc. Your en. 
:1! . glne wlth this device speeded like a st eam Meta l l i c  

����- Packings "Saphoros8 , "  fUl' ("i�al's, Amprican Litho 
' graphl c  Comp" n�' . . . . . . . . . . . . . . . . .  8,31 2, 8, :1 1 :1 1 

"St. Nlc, " for an i n sP('ticldp, A . .  J. !lough . . . .  8, 29B 
- 'Supprh-Ex trHs , "  fol' cannpd goods, L. Z{'ck-

��D�K.:'M CJARDIJRE'I'TEK 
2: . en

f,
me. Build Yonr Own Automo-� :rn:. f!O��t�o 

'W. �rt8. Gasoline En. 
Pot A. J ... Dl.· K E, LeDlnar Bldg., 8t. Lout., MOe 

S H E ETI N G ,  GASKETS.  TAPE and PISTON PAC K I N G S .  

h;X:�url:�"o::.
e r;h��if:�:U::,,;�� e!�e
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V. W. TRAINER IFG. GO., (Kst. 1874 ) ,  88 Pearl St.. Boston, U. I!. A. 
elldorf & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 3 1 0  

" Walkpr's Rpstorative Tonic, " f o r  a medi-
cine, F.  S. Walke!" . . . . . . . . . . . . . . . . . . . . . . .  8, 300 

" Washington R;\'p Brpad, " for r.n· hl'Pud, J. 
Pflnnpl" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  8 31 1  

- ' Whitp Rost> Ro("k (,"andy D rips, " for rock-
' 

candy drll  " I,'ar!"pll & Co . . . . . . • . . . . • • . • •  8, 307 

PRINTS. 
' -Blp8chpd S pongP 8 , "  for blp8ched sponges, 

�'alIs City Duster Co . . . . . . . . . . . . . . . . . . . . . .  324 
"I Like That, " for a d lstUlpd beverage, Ameri-

can Llthogranhic Company . . . . . . . . . . . • . . . .  325 
"The Original Mill End Salp , "  for mill ends, 

M .  W .  Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323 

A printed copy of the speclfteatlon and drawing of 
any patpnt In thp forpgoing list, or any pat(>n\ in 
prInt ISSUNl since 1 863, will be fnrnlshed from 
this office for 10 c<>nts . I n  ordering please state 
the na ntP and numher of the patpnt desired, and 
remit to l\Iunn & Co. , 301 Broadway, New York. 

Cana.dian patents may now be obtained by the In­
ventors for any of the InvE"ntions named in the fore­
going list, provldf"d th{'y are simple, I\t a cost (.f 
$45 eacb. If complicated the COot will he a little 1�=��g��!!�;g����=;!:;==:=1 more. For- tull instruC"tions addrpss Mnnn & C o . ,  

I :�y �Is:
d
b;

"
�bt:'��. 

York. Other foreign patents 

Most fatal diseaoes come from drinkllljl" 
impure water. Protect yourself and 
family by using " T H E  MONARCH" 

f; ;::;'ll::';�tr:i.
ia

'lJ:e��'i[o ���C;::b1:�Ct� 
Hx. ( 'an be attached to any plain or 
threaded faucet. �Implest in co"struo­
tion. Easiest to clean. Price 83.00 
Express prepaid. When ordering state 
wbether for plain or threaded faucet. 
Descriptlv.. catalogue on applicatIOn. 
Hygeia Fi lter  Co .• 54 F i rst st .. Det r o i t ,  M ich . 

BICYCLES BELOW COST 
5000 HICh Orade cuaranteed t 90 t MOdels $IO$18 with be>.t equipments, 10 

'99 & '00 MODELS, $7 to $I! 
Good Second Hand Wheels, $3$8 beot makes In perfect rld- 10 tog order. Must be closed out. 

We ship anywhe!,e on .10 days 
trial without a cent In advance .  

EARN A BIOYOLEdistribo 
uting catalogs for us. You can 
make money as our agent. 

Write at onc:e for our Bargain 
List and Special Offer. 
MEAD CYOLE 00. Dept.62 l Chiaro. 
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Expenses • 

• Are Little 
in running tbe 
W I NTON 

M OTOR 

CARRIAGE 
Tbe first cost Is 

prllctically all tbe 
outlay involved. It 
is the bandsomest, PRICE $ 1 ,200. ���

ed
��!t dB��

e
�l� 

Automobile on the 
market. All parts interchangeable. 
'.rHE WINTON MOTOR CARRIAGE CO •• 

486 Belden Street. Cleveland, Obio, U. S. A. 
EASTERN DEPOT. 150-152 East 58tb Street, New York. 

S I M P L I C ITY, 
R E LI A B I LITY., 
D U RABI L ITY, 

OLIVE BICYCLES 
$30.00 to $50.00 

MORE ATTRACTIVE THAN EVER. 
�MP:��rPl�o�:,W,w;,��red to the trade. 

T H E  O L I V E  W H E E L  CO., Sy�acu se,!'I' Y. 

P AT E E 
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PATE E  BICYCLE CO. ,  Ind ianapo l i s ,  I nd . , U. S. A. 

CHARTER ENG I NE  USED ::YA:';Ab�E 
F O R  ANY PURPOSE 

FU�I,-Gasoline, Gas, Distillate 
Stationaries, Portables, E n g i nes and 

P u m ps, Holsters 
nr State Your Power Needs 

CHARTER GAS E N G I N E  C O . ,  Box 148 .  STERL I NG . ILl.  

Patents 
PAT E N T  

PR O T E CT E D. BY THE 
pp.1' (NTTiTL E  rv AND CO \.J lJ A RA N T ££ • 

N E W  Y O R K .  

Protected 
Agai nst I nfri ngers. 

Dealers and Manufacturers 
of 

PATENTED 
ARTICLES 

PROTECTED 
against dangerons litigation 

at a nominal cost. 
ALSO C O PYR I G HTS AND TRAD E MARKS. 

Booklet on appl ication. 
PATENT TITLE 4: GUAR.ANTEE CO. ,  

CAPlTAL SliOO,OOO.OO. Tel. fffi33 Cortlandt. 150 Broadway. New York. 

THROW 
AWAY 

YOUR. OIL-CAN . 
Racycle bearings with 

magazine self - oilers 
run a whole Beason without 
attention. 

No Other Machine 
has This Feature. 

A Racycle runs 27% ea.ler 
tban a bicycle. If yon don't 
know why send for our band-
�mS'/�tJu"t

a�\fr�E If 
you represent us in your 
town. 

Miami Cyt'le '& Mfg_ Co. Middletown, Ohio. F. M.  JON�;S, SaI'ramento, Cal . ,  
Padfil' COMt Agent. 

NIi:LSON S. DAVt!'l, Providence, R. I. 
New England Agent. 

J t itutiftt �mtri,au. 

AUTOMOBILES 
ELECTR\C PHAETON. In Sixth Year of Successful Service. 

FORTY MILES ON ONE CHAR.GE OF BATTERIES. 

RELIABILITY. SIMPLICITY. CLEANLINESS. 
Where current cannot · be conveniently supplied1 we are prepared to furnish estimates for, and erect 

when desired, simple aod automatic plants for charging electric vehicles. 
Send for 190 1 Illustrated CataloKue and Revised Price List. 

ELECTRIC VEHICLE CO., tOO BROADWAY. NEW YORK. 

VV A T C H E S ! 
No advertisement can properly portray 

�a����s�h¥b��
e
��: iYr����fgd \� g� 

BLU E BOOK showi ng Lad ies' Watches 
in a1 l metals and exquisite enamels ; 
our 

BOOK showing Men's and Boys' 
Watches 
with up·to·date attractive designs. 

Either Blue or Red Book sent on appl ication. 
T H E  N E W  E N C L A N D  WATCH CO., 

37 & 39 Maiden Lane. 149 State Street. 
New York G'Ity. Chicago. 

Spreckels BUilding, San Francisco. 

Tells About Tools 
A perfect encyclopedia of tools In use 
in every trade and profession with 
prices and dhwounts of same. 

Montgomery & OO:S 
Tool Oatalogue.  

510 page.. well printed. Copiously 
illustrated. A valuable book of refer. 
ence for · everybody interested in 

tools or machinery. Mailed for 25 cents, sent to 
MONTGO M ERY & C O . ,  1 0 6 Fu lton ·St . ,  New York City. 

APRIL 27, 190 1 .  

GRAND PR1X\ o PAR I S  1900 . ��-;.. 
Ql" 6� �/Jking a\\ !<\e 

WYCKOFF, SEAMANS &. BENEDICT, 327 Broadway, New York . 
BlCYL li] TIRE REPAIRING. - THE 
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pliers and pluggers. together Wit� rubber band plu�gmg 
and the use of puncture bands. 9 illustrations. Con­
tained in SUPPLEME"'T 1 1 11�. Price 10 cents. For 
sale by M unn & Co. and all newsdealers. 

•••••••••••••••••••••••••••• 
: Bench : • • 
: Levels. : 
: Adjustable. with ground and graduated vials, ac- : • ��;� �£�s I�
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• our free 1l�1J,@ cataloque for prices. THE L. S • •  • STARRETT CO., I1ox I3. Atbol, Masa •• U. S.A . •  
• ••••••••••••••••••••••••••• 

( VIE W OF TRA IN BEA RING FO UR TEEN GRIFFIN !'IflLLS TO lOLA CEMh·NT CO.) 

M OST SATISFACTORY A N D  ECO N O M I CAL." 
l O L A  P O R T L A N D  C E M E N T  COMPAN Y .  

BRADLEY PULV E R I Z E R  CO. ,  Boston, Mass. 
DETROIT, M ICH . ,  Oct. 16, 1900. 

GClltlemcll. ; - Y o u r  inquiry as to the satisfa c t i o n  the Griffin Mil ls  are giving u s  duly received. 'Ve have forty-two 30 in . Griffin 
Mills i n  our plant. The writer has had a large ex per ience with m05t kinds of grinding machinery, and is prepared t ( 1  say that for grind­
ing Portland cement c l inker the  Griffin M i l l  is the  most sat isfactory and econ omical grinding machine  on thl! mark e t . 
Each of the above mills has at times run o v e r  ten barrels per hour,  and o n  long runs has averaged nine and a hal{  barrel s each 
per hour. Yours truly, l O L A  PORTLA N I )  C E M  E\TT CO. ,  (Sgd . ,  Per  ]O I· IN  T .  H OLMES, lIfrlllt'll.{/ng nir�ctor. 

We invite everyone in terested in reducing refractory substances to an even degree of fineness to write for descriptive 
catalogue of this remark able mill. It will surely interest you and may save you money. 

TH E B R ADLEY P U LV E R I Z E R  CO.,  B O STO N .  
. . .. . .... =_._ ............ .. . . .. u . w  •• _ ••• • •• � •••••• �. 

B R I STOL' S 
R ECOR D I N G  I NSTR U M ENTS. 

Pressure Gauges, Vacuum Gauges. Volt­
meters, Amperemeters, Wattmeters, and 
'J hermometer8, make continuous records Dqy ana Night. wm pay for tbemselves. 
'W�n

i
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e
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nJ::gi:c�.� 
!drs and Specimen Ghart. The Bristol Oompany Waterbury, Oonn. 

SILVER MEDAL PARIS EXPOSITION. 

" WOLVE R I N E "  

Gas and Gasol ine  Engines 
STAT I O NARY and MAR I N E .  

"Wolverine" i s  the only reversible 
MarineGas Engine on the markp.t. 
It is the liJlhtest enlline for its 
power. Requires no licensed en� 
gineer. AbsoluteLy,a!e. Mfd. by 
WOLVE R I N E  M OTOR WORKS. 

12 Huron Street, 
Grand Rapids. Mich . A C  E T V  L .E N E GASOLINE AUTOMOBILES. - VALU- ! DO YOU KNOW that tbe most light, least trouble. able illustrated articles on the above subject containing I 
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c,� �. s��r:��W�w�,gOO�i:*W��: rna�y details ,of the motors and vehlclt;s},.are contained : Write Inclosin" 25 cents, for sample. New Argand ,2 50. l in �tTPPI,I"'ENT Nos. 1 099. 1 270. 1 2uli a1'd 1 3 1 1 .  , 
S1'ATE j,INE MFG. CO . •  Cbattanooga. Tenn . •  U. s. A . I !'�::d!�

I
���ts eacb. For sale by Munn & Co. and all 

ODOMETERS 

Reads miles and fractions at a glance. No hfiguring." 
Can be read plainly from the seat. 

Attachable to any axles from j( to 1� inches. 

F O R rr 
Carriages, Automobiles 

and all Vehicles. 
WeiKht 6 Ounces. Price. Com"lete, $3. ;;0. 

THE VEEDER MFEi .  CO . ,  
Makers of 

HARTFO R D ,  CON N. 

Odometers, Cyclometers, 
Counters, Castings. 

Special Attach ing  Fixtu res Made for Automobi les. 

12 page catalogue free. MORROWCOASTER 
B R A K E .  . FITS ANY CYCLE, I O  0 , 0 0 0  I N  U S E  .. ADDS �lEASURE AND SAFETY- A LL DEA LERS SELL THEM. RIDE�E��)�!�f!��.l ONLY 35. ECLIPSE MANUFACTURING  C�, ELff.�AXN.Y. 

Fortunes for Oil I nvestors 
I F  Y O U B U Y  N O 'VV. 

STOCK 

fij�!!i/� 12�C. 
- tj'- CaJ!/OrniaJ PER 

S H A R E .  

P A R  VAL U E  $ 1  FULL PAI D  A N D  NON·ASSESSABLE.' 

1.'he (;rescent Oil Company is one of tbe lar�est com­
panies operating in the oil flelds of Caltfornia. It has 
,�:�CZ ��cuS� n ��r�rt.i��,O�':t:��
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Kern Counties, three of lhe richest oil.prodne-
��l��::�:ft�sc���::y�t::.��·pr�::�re��
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tract in Santa Cruz is under the immediate supervision 
of Mr. H. M. Murray, who for many years was employed 
a:-\ foreman by the Htalldard on Company. It is expect­
ed almost any day to �trikp oil , when the stock should 
advance to very much higher flgures, and ultimately 
become worth at lea�t par and possibly several dollars 
�i�:�:

r
1;. �!Wfg��l���\�: '::;�s�n��'j:!�let���:�s�t! 

ment bein .. that of ( ' 01.  L. P. Crane. Pre�ident 01 
the California  Petroleum Miners' ASMociation. 
The officers and oirertors are San Francisco's foremost 
business men, being- !arJreJy cfomposf'd of oil operators 
and mininR" engineers, who court the closest investhm­
tion as to their personal standin£! and the company 
which they represent. They aim to make this one of 
the most succeM�ful oil companies on the Pacific 
��:ts:h

a
r:v��i�p���':���1a��� ��t§:���:et: 

the 
Write at once for prospectus and ful1est information 

reJitardijg thi8 company. Forward all orders for stock 
and make remittaTlre for same at the rate of � cents 
per sbare payable to the company's flsca.] lWl"ent8. 

T H E  A l E R ! C A N  I NV ESTM ENT CO . •  

2 K I LBY STREET, BOSTON, MASS. 

GAS ENGl NE DETAILS.-A VALUA-
ble and fully illustrated article on this snbject Is con· 
tained in SUPPI.>'ME"'T No. 1 292. Price l0 cent •. For 
sale by Munn & Co. and Illl newsdealers. 

J r:"" SSO P 'S ST E E LTHN�[-r a- F O R  T O O L S ,  S AW S  E TC.  W� J E S SOP & S O N S  iC e  91 J O H N  S T  N E VI'  Y O R K  
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