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VIBRATIONS OF STEAll VESSELS. 

Mr. A. F. Yarrow presented recently, before the 
Institute of Naval Architects, a very able paper, 
descriptive of a series of practical experiments which 
he has lately conduct�d, relating to the causes of vi
bration in screw-propelled vessels. The paper is illus
trated with a number of diagrams. One of the instru
ments employed to show and record the vibrations 
consisted of a weighted drum hung in elastic slings and 
operated by clockwork, with paper and a pencil, the 
apparatus being so arranged that the pencil was made 
to shake by the vibration of the vessel, but the drum 
and paper remained at rest. In this way the pencil 
was made to mark the vibrations on the paper. The 
experiments were made on board of a fast torpedo boat 
in which the engines made 248 revolutions per minute. 
The author found that the vibration was not due, as 
has been heretofore commonly believed, to the action 
of the propeller in the water, but is caused by the un
equal balancing of the machinery-of the cranks, pis
ton rods, cams, etc. So great was the vibration of the 
experimental vessel that when held fast by cables in 
still water, the propeller being removed and the ma
chinery set in motion, the vibration of the hull was 
communicated to the surface of the water, and the 
waves so produced photographed. Different parts of 
the hull of the vessel showed different degrees of vibra
tion in the water ; that is to say, the shake varies in 
intensity at different points in the length of the hull. 
There are places where it is excessive, and places, term
ed "nodes," where it does not exist. We give an illus
tration on next page, which is from a photograph. It 
shows the vibrating sections and the nodes, and the ef
fect produced on the water. The vessel on which these 
experiments were tried was 130 feet in length, 13 feet 6 
inches beam, 1, 100 h. p., and had a speed of from 22 to 
23 knots. 

Mr. Yarrow shows that by the application of bal
ancing or bob weights and devices to the machinery 
the vibration can be very greatly reduced. The ves
sel was tried under three conditions: First, without 
any balancing weights whatever, with engines as usu
ally constructed; second, with balance weights on 
the cranks only ; third, with balance weights on 
the cranks and with bob weights. The use of the 
weights effected a very great reduction in the vibra
tion. 

This subject of the vibration of small steamers re
minds us of an experience we had a few years ago. 
We were invited to witness an experiment with a steam 
launch for which it was claimed a velocity of 30 miles 
an hour had been obtained. This launch was built at 
Amesbury, Mass., chiefly from English designs, and the 
builder pledged himself the boat had made the above 
time, and he would prove it to us by giving us a test of 
her speed. We duly attended, and the boat was put in 
motion. The builder said the way he had been accus
tomed to test the speed was by timing from on board, 
a watch being held in the hand and stakes on shore 
observed. 

The boat was started with the builder at the engine, 
and when the highest speed was attained the watch 
was observed, but so terrific was the vibration that it 
was impossible to see the position of the pointers, and 
observance of the correct time by that method was out 
of the question. We subsequently ascertained by a 
stop watch and other means that the vessel could not, 
on that occasion, at her highest speed and shortest 
spurt, reach 20 miles per hour. Where'unusual speeds 
are claimed by private owners or interested parties, 
the tests should be conducted by reliable persons who 
have no interest in the result, and the precise method 
of taking the speed should be fully explained. 

. ' . , . 

World's Fair Notes. 

An effort is being made to collect $25, 000, with which 
to build at the exposition a headquarters for the Sun
day schools of the United States. The scheme con
templates asking each school to contribute an amount 

of the crowd of sightseers and at the same time add to 
the financial resources of the exposition. 

The construction of the exposition buildings is pro
gressing in the most satisfactory manner, and there is 
no reason for doubt that all will be completed in time 
for dedication. The rough carpentry work is practi
cally finished on all of the large structures except Ma
chinery Hall and the Manufacturers' building, and on 
these it is in an advanced stage. Six or seven of the 
buildings have the exterior appearance almost of fin
ished structures, and look like imposing marble pal
aces. The erection of a number of the State buildings 
is now progressing. Landscape gardening and other 
work of beautifying the grounds is being pushed by a 
large force of men, and sodding, walk making, and the 
planting of thousands of trees, shrubs, etc., is in pro-
gress. 

. ' .. . 

The AIDIDonia Motor. 

The Standard Fireless Engine Company had a run 
of their ammonia motor, Sunday, April 24, on .Jack
son Park, the World's Fair site, for the benefit of those 
who could not come week days. On this occasion 36 
persons rode around the grounds on the motor. In 
our issue of .January 23, we gave a description of this 
novel motor and its operations; but since that time 
improvements have been made which have decreased 
the cost of running the motor from lllf cents per 
mile, as stated in that issue, to less than one cent 
per mile, while adding to the smoothness of the run
ning. The distance traversed on the construction 
tracks was 14 miles with two thirds of a charge. Among 
these present were several street railroad men and 
capitalists, some ladies of note and representatives of 
the press. This motor is a portion of an exhibit for 
the World's Fair of 1893, when the company will have 
a select location for operation in the front of the 
grounds terminating opposite the Administration 
Building. 

••••• 

Rapid Railroad Building. 

In an article in a recent number of the Engineering 

Magazine, Mr . .J. S. Coleman describes the process of 
track laying on the Texas and Pacific Railway, where 
as much as three miles of track were laid in one day, 
which is stated to be a record performance for a single 
force of tracklayers working from one end. The main 
difficulty in such performances is said to be the supply 
of the material. In this instance the sleepers had to 
be transported a distance of nearly 800 miles, and 
delays were therefore frequent, consequently reducing 
the rate of progress considerably. The arrangement 
of forces for laying was as follows: A tie squad in 
advance of all others who laid the ties. These ties 
were loaded in wagons and hauled by teams along the 
roadbed, and set and spaced under the care of the 
engineer who accompanied the squad. In the most 
rapid work this gang numbered 125. Behind the tie
setters and spacers came the iron gang, who brought 
with them the truck into which the rails were loaded; 
as they advanced, the rails were taken out of the car 
by twos and dropped into place on the ties. The ends 
were then brought snug with the last rails laid and 
placed at the proper gauge. The car was then advanced 
over these rails and the process repeated until it was 
empty, when it was tipped off the line to make way 
for a second truck and gang, who continued the work. 
Close behind this gang came the "strappers," who 
make the joints between the rails, and the first spikers 
who simply spiked the centers and ends of the rails to 
the ties, which held them securely enough for the 
loaded iron trucks t.o pass over them. These were fol
lowed by the main force of spikers who finished the 
work, so that the material trains could deliver the ties 
and rails as near the working point as possible. The 
"lining," "surfacing," and "black filling" was done 
by three separate squads of men in the order named, 
who left the work ready for inspection. 
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Sutro's Great Mining Tunnel. 

Adolph Sutro recently delivered an interesting lec
ture before the mining students at the University of 
California. In speaking of the development of the 
Comstock, he said; 

New obstacles now developed themselves, one of 
which was the rapid increase of heat. As a usual 
thing, the increa�e of heat in nearly all parts of the 
globe amounts to one degree of Fahrenheit for every 60 
feet of descent. On the Comstock the increase was 
more rapid, and when the mines had reached a depth 
of 2,000 feet, it was a common occurrence to find the 
thermometer in the lower drifts rise to 110 degrees and 
over. Such a temperature, in an atmosphere saturated 
with moisture, is almost unbearable, and it would 
often take three men to one pick ; that is to say, one 
man would work ten minutes 01' thereabout, and then 
retire to the cooling station, while the second man took 
his place, to again retire in order to make room for the 
third man, and so the rotation went on during eight 
working hours. The miners received $4 pel' day. In 
this mode of working, a day's labor amounted to $12. 

I visited Nevada for the first time in the early spring 
of 1860, and, traveling over the country, saw at a glance 
what an advantage to the mines a tunnel would be 
driven into the mountain from the valley of the 
Carson. 

Actual work on the tunnel was commenced in 1869, 
and it is my special object to allude to its construction 
and some of the obstacles encountered. 

At first all the work was performed by hand labor, 
and the progress was slow; but as more ample means 
were procured, drilling machinery driven by com
pressed air was introduced and the advance was more 
rapid, amounting to an average of 300 feet per month. 

J ,ttuttft, �tutri,au. 
and returning into the darkness from the bright sun
light the mules could not see anything and stumbled 
about, so a remedy was found, and that was to band
age up one eye before coming to daylight, which band
age was removed after the mule had re-entered the 
tunnel, thus enabling it to see perfectly with that eye. 

In driving the tunnel all the length of four miles 
many obstacles were encountered. As regards the sur
veys, it was not an easy matter to keep a perfectly 
straight line, for sometimes observations had to be made 
at short distances on account of the mist, and the slight
est variation in centers would throw it to one side or 
the other. 

After the tunnel, however, was completed and the 
connection made with the shafts at the Comstock lode, 
the foul and moist air was driven out within the first 
24 hours, and for the first time daylight was seen from 
its farther end, appearing as a small, tiny star of the 
fifth magnitude. 

If the tunnel had been driven a few miles more day
light would have been lost altogether, though the 
opening at the mouth was quite large. 

In this connection, speaking of surveying, we had 
another curious experience. 

Under the act of Congress the Sutro Tunnel Com
pany was given a right to all the mines discovered for 
a width of 2,000 feet on each side of the tunnel for its 
whole length. When the time came to survey this 
grant, application was made to the General Land 
Office at Washington for the survey of those 4,000 feet. 
The law provided that 2,000 feet should be projected at 
the tunnel level, but the Land Office at 'Washington 
proposed to run the lines on the surface to that width, 
to which we objected, for a line measured 1, 500 feet or 
2,000 feet under ground would have a greater width 

were terribly injured at different times through touch
ing the wires of these exploders with their naked 
fingers, which caused several thousands of them to ex
plode together. One man was killed outright, being 
penetrated with thousands of pieces of the copper 
which forms the exploder caps, while the other poor 
man 10st his eyesight. This last accident occurred 
notwithstanding the precautions which had been taken 
to make the men, before entering the exploder house, 
wet their shoes, while on the floor of the house was 
placed an iron plate connecting by means of wires with 
the water flowing below to carry off the electricity. 

Then followed a graphic account of the various 
theories on the origin and formation of the Comstock 
lode, and the difficulties of mining at great depths, and 
how they had been overcome. 

The lecture concluded with a display of excellent 
lantern slides illustrating the lecture, which Mr. Sutro 
had prepared in London and which were thrown on a 
screen by Prof. Christy. 

...... 

Transportation by ",Vater in tbe United States. 

In Census Bulletin 179 are presented statistics show
ing the condition of the industry of transportation by 
water in the United States in all its branches, except 
that of canals, for the year ended December 31, 1889. 

The text and tables have been prepared by Mr. 
Thomas J. Vivian, in charge of statistics of transpor
tation, under the general direction of Prof. Henry C. 
Adams, expert special 'agent, and the work exhibits 
rare ability. 

This is the first census that has undertaken to 
gather, compile, and publish full statistics concerning 
all classes of transportation by water, and the totals 

VIBRATIONS PRODUCED BY THE MACHINERY OF STEAM VESSELS, 

Ten, twelve or fifteen holes would be drilled in the 
face on each side, going toward the center, so when all 
these holes were charged with dynamite and exploded 
by electricity a wedge-shaped mass of rock would be 
blown out from the center to a depth of 6 or 8 feet, and 
afterward more holes were drilled on the side and 
similarly exploded, making an advance for the whole 
width of the tunnel of 6 or 8 feet or thereabout. 

After the tunnel had penetrated some thousands of 
feet, the air became worse and worse, and the heat 
commenced to increase. It was therefore necessary to 
have (besides the air derived from the drills) addition
al air thrown in by means of blowers placed at the 
mouth of the tunnel. 

Here I will note a curious fact, which I have never 
seen explained, and which is worthy of close investiga
tion by means of experiments. We found that the com
pressed air used for driving the machine drills, after 
having been compressed and expanded, and discharged 
from the drills, was not wholesome to breathe, and the 
men and mules would all crowd around the end of the 
blower pipe to get fresh air suitable to be inhaled by 
the lungs. 

Whether the air in being compressed has parted with 
some of its oxygen or become vitiated from some other 
cause, I do not know, and I hope that this subject will 
at some future day be carefully examined into. 

Speaking of mules reminds me of some of the peculi
arities of these intelligent animals, which were exten
sively utilized in the underground workings. We soon 
found that horses would not do, for if anything touched 
a horse's ears, it would throw its head upward, and so 
be apt to injure itself, while a mule, if anything 
touched its ears, very wisely dodged. 

We had as many as 200 mules employed in the trans
portation of debris from the works and otherwise. 
Going along through the tunnel a torch would be 
fastened to the mule's head, but coming out of the 
darkness into the sunlight their eyes became dazed, 

projected up to the surface, being a portion of the given in this bulletin are indications of the importance 
radius of a circle commencing at the center of the of the industry and the success made in reporting it. 
earth; it would have given us several feet more on the Among these totals are those which show that 
surface, which might have been of great value in that the transportation fleet of the United States at the 
country of bonanzas. beginning of 1890, with the exception noted above, 

The Land Office, however, refused to make that pro- numbered no fewer than 25, 540 vessels of all classes, 
jection, and so we had to accept the 4,000 feet as of which 6,067 were steamers, 8, 912 were sailing vessels, 
measured on the surface. and 10, 561 were barges or unrigged vessels, whose gross 

In driving the tunnel we encountered all sorts of tounage was 7,633,676 tons, and whose estimated value 
ground, nearly always rock, some as hard as flint, and stood at $215,069,296. Other totals show that during 
some of ordinary hardness. In very hard rock, the the preceding year the freight movemeut by the whole 
drills striking against it would illuminate the face of operating American mercantile flee� amounted to 
the tunnel with a thousaud sparks, and give the men 172, 110,423 tons of all commodities. Others show that 
and the machinery quite a ghastly appearance. the number of persons of all classes employed to make 

At many points great bodies of accumulated and up the ordinary or complementary crews of all oper
often hot waters were struck, which came out through ating vessels of the United States, exclusive of pleas
the crevices with such force as to throw the men down. ure craft on the Atlantic coast and Gulf of Mexico, 
At still other points great bodies of clay were en- numbered 106,436, and that the total amount paid out 
countered, especially when approaching the Comstock in wages was no less than $36,867,305. There are other 
lode. This clay, after being cut through, would swell, totals of an equally interesting nature, but enough 
and timbers 16 inches square would break in t wo like figures have been quoted to show how vast this in
mere reeds. The pressure in some places was so great dustry of transportation by water has become. It is, 
that a cap 16 inches square, placed on posts of the same moreover, almost wholly conducted in vessels of Amer
dimension, would be found to be pressed through by ican construction. 
the posts within 24 hours, showing an almost incon- -----__ .... 4 ... 0>-i1_ .. ------

ceivable force. In one place the track did swell up A Big Saw Cor Work on Metal Plates. 

every day, and had to be cut down thirteen times be- Carnegie, Phipps & Co., who have the government 
fore it remained level. contract for a portion of the armor plates of the new 

The heat in the face, though very high, could be navy, are to add to the finishing plant of the armor 
endured on account of the fresh air constantly being department at their Homestead mill, near Pittsburg, a 
blown in, but a few hundred feet back of the face the gigantic saw, weighing 110 tons, that will cut a nickel 
air would be insufferably hot, and so much deprived of steel armor plate as an ordinary saw does a plank. The 
oxygen that a candle could not be kept lighted. armor plates range in weight from 8 to 38 tons, and are 

In the dry atmosphere of Nevada, electricity accum- sometimes 29 feet long and 20 inches thick. The saw 
ulates very rapidly in the human body, and I could, has a blade 7!4. feet in diameter, geared frqm above 
first walking over the carpet, on almost any day, with and revolving horizontally. With it an angular slab 
my fingers light the gas. This was the cause of several of cold nickel steel, weighing perhaps a dozen tons, is 
accidents. We had a special house for the storage of taken off like the slab of a pine log. The saw is the 
electric exploders, and two men in charge of this house I first of its kind used in this country and cost $35,000. 
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PUltDUE UNIVERSITY, LAFAYETTE, IND. 

Purdue University is beautifully located at Lafayette, 
Ind. , a thriving city in direct line of communication be
tween the cities of Indianapolis and Chicago, Toledo 
and St. Louis, and Louisville and Chicago. Under the 
wise and energetic management of its president, Dr. 
.Tames H. Smart, extensive laboratories have been de
veloped for every branch of its scientific 
work. It is the purpose of the present 
article, with its accompanying illustra
tions, to present some features of the 
laboratories of the schools of mechanical, 
civil and electrical engineering. These 
laboratories, by bringing the students 
into direct contact with machines of 
many kinds, by giving them an oppor
tunity to study systematically their ac
tion, and to test their efficiency, consti
tute a most important element in the 
work of their college course. 

studied and its performance tested while the engine is 
run at any desired speed or load; the conditions being 
similar to those of the track. The power of the engine 
is absorbed by powerful friction brakes of special de
sign, and its tractive force is measured by a suitable 
dynamometer attached to the draw-bar. The boiler 
may be fired with coal in the usual way. A powerful 

tester for determining the relative value of cement and 
cement mortars; and a good supply of vernier and 
micrometer calipers, scales and gauges. 

For work in hydraulics there is a direct-acting steam 
pump; two centrifugal pumps; a turbine water wheel; 
two water motors, and apparatus for measuring the 
flow of water over weirs, in pipes and through orifices. 

A steam pump delivers the water supply 
from a well to a storage tank of 1,000 
barrels capacity, and an experimental 
stand pipe affords means for maintaining 
any d�ired range of water pressure. 

The technical work of all engineering 
students during the early part of their 
course at Purdue is such as will afford 
practice in working wood and iron. Prac
tice is given in bench work, turning, pat
tern making, moulding and casting, forg
ing, and in machine work. The exten
sive shops of the department of practical 
mechanics, wherein all of this work is 
accomplished, are equipped with tools 
and machines for the accommodation of 
150 students at a single time. Later in 
the course, the laboratory work for each 
of the several schools becomes more dis
tinct. ELECTRICAL LABORATORY, PURDUE UNIVERSITY, 

In civil engineering, instruction is offer
ed in railway engineering, bridge engi
neering, and hydraulic and sanitary engi
neering. For work in the field, the de
partment is well equipped with instru
ments of the highest grade. These con
sist of four complete sets of instruments, 
by different makers, 'and include transit, 
level, chains, tapes, rods, etc. In addi
tion to these, for refined field practice 
and geodetic work, the department pos
sesses a ten-inch alt-azimuth instrument, 
made to order for the department by 
Fauth & Co., of Washington, D. C. For 
work in river hydraulics, there is a cur
rent meter, and other apparatus designed 
by students in the department. In bridge 
engineering there are several models of 
various types of bridge and roof trusses, 
in wood and iron, and the instruction is 
made as valuable and practicable as pos
sible, by requiring the student to make 
complete designs of framed structures, 
including the calculation of strains, proThe mechanical engineering laboratory 

is a handsome room, 50 by 110 feet, and there is a 
boiler room attached, 25 by 40 feet. The equipment of 
this building is such as will provide for a large range 
of experimental work in steam engineering, applied 
mechanics, and hydraulics. The character of its 
equipment may be seen by reference to the following 
enumeration, which includes some of the more import
ant pieces of apparatus which have thus far been put 
in place. 

steam blower above the engine, but not in pipe connec- portioning of members, and making complete detail 
tion with it, takes up and carries off whatever may be shop drawings. 
given out from the locomotive stack. There are prob- The electrical laboratory is in a special building 
lems of great scientific and economic value relative to having facilities for exact experimental work. The 
the performance of the locomotive that cannot well be dynamo room of this laboratory contains a 22 horse
solved experimentally on the road; it is expected that power straight-line steam engine, and the following 
some of these will be subject to easy management in dynamos and motors: An original French Gramme, 
the laboratory. a Thomson-Houston arc, a Brush arc, an Edison 

A 100 horse-power triple-expansion steam engine has 
been designed and constructed especially for this 

There is also for work in steam engineering a specially, incandescent, a Slattery alternator, with full line of 
fitted slide-valve engine for practice in valve setting; I converters of various sizes and makers; a large Thom
a compound -Westinghouse engine, and a Pyle high son-Houston motor-type generator, a 5 horse-power 

laboratory. The engine cylinders are 8, 
15, and 22 inches in diameter respective
ly, by 24 inches stroke. The pipe con
nections are such that an�T of the cylinders 
may be worked singly, or they may be 
worked in combination under any one of 
six possible arrangements, thus giving, 
for the purposes of the laboratory, what 
is equivalent to nine different engines. 
The steam jackets of the cylil1ders and of 
the intermediate receivers may be thrown 
out of use at will. The crank of the high 
and of the low pressure cylinder may be 
set at an angle of 90, 120, and 180 degrees 
with that of the intermediate cylinder. 
Connected with the engine are a surface 
condenser, an independent air pump, 
tanks on scales in which may be weighed 
the condensed steam given up by the 
engine, tanks on scales in which may be 

LABORATORY OF PRACTICAL MECHANICS. 

weighed the cooling water which passes the condenser, speed engine. Altogether, the laboratory contains 
permanent indicator rigs, and the usual gauges and fourteen steam engines of different forms. 
counters. A 12 horse-power gas engine, especially arranged for 

A 104 horse-power boiler, having its safety valve set experimental work, is supplied with natural gas from 
at 160 pounds, supplies steam at high pressure for the the same pipe which feeds the fire under the fixed 
triple-expansion engine, and for general purposes. Ac- boiler. Means are thus afforded not only for carefully 
cessory appliances are provided for use in making boiler 

I 
testing the performance of the gas engine, but also for 

tests. making a direct comparison of its efficiency with that 
A high-speed passenger locomotive, weighing 85,000 I of the steam engine. 

pounds, is mounted upon supporting wheels in the For work in applied mechanics there is a 100,000 
laboratory in such a way as to allow its action to be pound testing machine driven by power, for determin

ing the strength of constructive 
materials under tensional, com
pressional a n d  t r a n  s v e r s e 
stresses; a 2,000 pound cement 

Perrett motor, a 5 horse-power Thom
son-Houston motor, and several smaller 
motors. A large Brackett cradle dyna
mometer, a bank of incandescent lamps, 
resistances for large currents, photome
tric apparatus, and other testing appli
ances have been provided. The appara
tus is of the latest design and from the 
best foreign and domestic makers. With 
the usual commercial testing bridges, am
meters and voltmeters, there are also the 
finer pieces, such as a Kew magnetome
ter, two Thomson balances, a Thomson 
quadrant electrometer, ten of the best 
mirror galvanometers, standard resist
ances, electrodynamometers, etc. The 
pier rooms and other laboratory rooms 
are well lighted and are pleasant rooms 
for work. 

Instruction and practice in mechanical 
drawing are continuous throughout all engineering 
courses. In the solution of problems and in the de
signing of new work the methods of the drawing room 
are constantly employed. 

The engineering chairs at Purdue are filled by W. F. 
lYI. GOBS, Professor of Experimental Engineering an d 
Director of the Mechanical Engineering Laboratory; 
J. J. Flather, Professor of Mechanical Engineering; 
A. E. Phillips, Professor of Civil Engineering; A. P. 
Carman, Professor of Physics and Applied Electricity; 
and M. J. Golden, Professor of Practical Mechanics. 
'They are assisted in their work by an efficient corps of 
instructors and assistants. 

There are at present six hundred and forty students 
in attendance at the University. 

ENGINEERING LABORATORY-STAND PIPE AND WEIR TANK. ENGINEERING LABORATORY-GENERAl. VIEW. 
PURDUE UNIVERSITY. LAF A YETTE. IND. 
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CARRYING A LIFE LINE ASHORE BY A KITE. [FOR THE SCIENTIFIC AMERICAN.] 

A few weeks since, on two different occasions, ex- The BesseDler Steel Discovery. 

perIments were made on some islands in the East Mr. Bessemer was a very learned metallurgist, and 
River, near New York City, to test a new method of was seeking a short and cheaper way of producing 
carrying a life line ashore from a vessel in distress, as steel from cast iron by reducing the excess of carbon. 
repres�nted in the accompanying illustration. The His process was to force air through the molten mass 
trials, however, were not made from a vessel actually and burn out the excess of carbon and such base min
in need, as portrayed by the artist, but the kite was erals or metals as it contained, and stop the blast at 
made to carry the buoy, with the life line attached, the proper time and thereby save the expense and 
across a strip of water five-eighths of a mile wide, in labor at the puddling furnace; but there was no way 
which the current was running at the rate of two and. to effect uniformity or to ascertain just when to stop. 
a half miles an hour. l One day in his experiments a very happy thought 

The kite used in the experiment was made with three struck him, which was to burn out all of the carbon, 
sticks, each 7 feet long by % of an inch thick, their or as near all as possible, and then restore a proper 
width tapering from 1 %  inches at the center to % inch quantity of carbon by pouring in a very high grade of 
at the ends. The weight of sticks and bolt is 3% metal and as free as possible from base materials injuri
pounds. The kite is foldable and can be made into a I ous to steel. This he found in certain qualities of ore 
small package of convenient shape. To make ready called spiegel or "spiegeleisen." His first experiment 
it is only n e c e s s a r y to 
spread the sticks and tie 
four strings to the ends of 
two of them, the covering 
being already tied to the 
ends of one stick while 
folded. Oiled muslin or 
duck is used for the cov
ering, and the tail is made 
of clothes line knotted in 
loops. 

ground that it was not new, and yet I was told when in 
Essen, at Mr. Krupp's works, that Mr. Fried. Krupp 
paid Mr. Bessemer $50,000 to go to Essen and teach 
them the method. Krupp had already spent consider
able money and time in trying to make Bessemer steel 
and failed to do so. 

Mr. Bessemer in 1869 was said to have amassed a 
fortune of about twenty millions from his invention, 
and it was said then to be the largest amount ever 
made by any one inventor, and probably was. 

The John Brown works were then the largest Besse
mer steel works in the world, and I went there to see 
about twenty tons converted at one time. A two 
hundred horse power engine was used at the blast 
furnace alone, and it was indeed very interesting to 
see the immense converting pot poured full of molten 
iron, and then the blast turned on, and see it boil and 
intensify with the varied colors as each base ingredient 

was destroyed by the heat, 
and when all was con
sumed except the quite 
pure iron, then the molten 
spiegel was poured in, and 
the affinity of the molten 
mass was so great that one 
could see its greedy appe
tite for the carbon, like a 
hungry swine for its swill. 
I was told that Mr. Besse
mer for a long time antici
pated the making of steel 
by his process equal to the 
best cast steel, but in this 
he of course failed. Still, 
while I was in Sheffield I 
was at a steel rolling mill 
where they used the sculps, 
as they are called, that 
come out of the converting 
pot. These were broken 
up, remelted, and a small 
mixture of better material 
used and melted together 
and poured into ingots, 
and that rolled into sheet 
metal and crosscut and pit 
saws made of it for the 
Russian market; and I was 
told that over six hundred 
thousand of them were 
sold there every year, be
sides saws made from it 
were sold all over the 
world. If there is any 
cheap method of producing 
anything of metal, Eng
land is among the first to 
adopt it. An immense 
amount of work that is 
done in America by men 
is done there by poor 
women for a mere pittance 
that will keep soul and 
body of part of them to
gether; but when sickness 
comes or their job is lost, 
it is the pauper house or 
the grave. No American 
can ever appreciate the 
glories of our free and 
liberal country and govern
ment until he goes to 
foreign lands. 

J. E. EMERSON. 
••• 

This kite is designed to 
stand any wind up to fifty 
miles an hour, having a 
safety factor of seven in a 
forty-mile wind, the break
ing of one of the six bridle 
strings in such a wind still 
leaving a safety factor of 
one and a half. In sending 
up the kite the three bridle 
strings of each side are 
connected to a single line, 
each of these lines leading 
to a separate reel, provided 
with a brake and ratchet, 
as shown in the detail view. 
By means of the cords from 
the two sides to the sepa
rate reels the kite can be 
held at an angle to the 
wind, so that it can be 
flown in a direction up to 
67" off the wind on each side 
of the dead to leeward 
point, and held to keep the 
given direction. The abi
lity to do this was fully 
demonstrated in the experi
ments. The kite having 
been raised a sufficient 
height and started in the 
required direction, the two 
lines are connected to the 
buoy to which the life line 
is attached. The weight of 
the buoy is a little less 
than the lifting power of 
the kite, when the forward 
movement of the latter is 
arrested, so that ordinarily 
the buoy will be held down 
to the water by the life 
line, although the kite can 
drag it over reefs, bars, 
and floating spars, obstruc
tions which stop such de
vices as self-propelling tor
pedoes, etc. When the kite 
is t r  a v e l i n  g its lifting 
power diminishes, and it 
simply tows the buoy, so 
that it is possible to take 

DAVIS' METHOD OF CARRYING A LIFE LINE ASHORE BY A KITE. 

Photogralllty 0.- Inks. 

Dr. J eserich claims it is 
possible to demonstrate 
differences in the colors of 
the inks which cannot be 

ashore in this way a much heavier line than can be 1 proved quite successful, but here he found a stumbling 
sent by rocket or shot. The pressure of a forty-mile block. Some man had patented a method of melting 
wind upon the 22 square feet of this kite, the kite being wrought iron and restoring it to steel by supplying it 
held vertical, equals 176 pounds; the strain upon the with molten spiegel, and he was quite successful except 
lines in flying, when the kite is inclined 30° from the that the metal must go through the puddling process, 
vertical, is calculated at 130 pounds, with a horizontal and then the remelting added another cost, which 
pulling force of 1 17 pounds and a lifting force of 56 made it quite as expensive as to convert wrought bars 
pounds. into blister steel, then melt it in the crucible and pour 

A patent for this improvement has been applied for it into ingots in the usual way. Under the English 
by Mr. J. Woodbridge Davis, of No. 645 Madison Ave- patent laws there must be an annuity paid after a cer-
nue, New York City. tain number of years or the patent ·becomes invalid. 

• I • , • The inventor of this process of melting wrought iron 
A COMMOTION was caused in all technical circles and restoring it with spiegel was in Mr. Bessemer's 

when, in 1885, congo red heralded the many-colored way, but in a short time, unless he paid the govern
array of that class of dyestuffs which dye cotton with- ment installment on his patent, it would become in
out mordants, that is direct. Like the fuchsine dis- valid. So Mr. Bessemer watched the records until the 
covered by A. W. von Hofmann in 1858, and the first poor unfortunate let it run out, then Mr. Bessemer 
alizarine synthetically produced by Graebe and Lieber- I that same day entered his claim, and his patent was 
mann in 1869, Boettiger's congo red was a red dyestuff granted, covering the entire process. I learned these 
forming the marking stone of a new period in the I facts in 1869 while at the John Brown Bessemer Steel 
history of the development of the tar dyestuff industry Works, in Sheffield, England. But when Mr. Bessemer 
and at the same time of the dyeing industry. applied for a patent in Germany, it was refused on the 

seen, the one ink appearing 
light and the other dark. This process depends on the 
following considerations: 

As is well known, the tints of the inks that are 
called black are either brown, red, green, or blue in 
shade. Such tones have but little effect on the 
eye, as it is chiefly sensitive to the yellow and red 
rays, but the chief sensitiveness of photographic 
plates, on the other hand, lies in the blue, violet, 
and ultra-violet. As, with ordinary sensitive plates, 
yellow and green subjects are rendered dark, and 
blue ones light, the same will follow in photograph
ing inks of various tones. This difference can be con
siderably intensified by the use of suitably colored 
light and color-sensitive plates. In this manner mark
ed differences in the various inks can be clearly and 
distinctly demonstrated. 

Among the subjects with which the author deals is 
the application of photography to the detection of the 
falsification of handwriting. In such cases photography 
can be of great service, as in an enlarged photographic 
picture erasures and alterations can be more clearly 
seen than in the original. 
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The Telephone in New- York. 

The New York Electrical Society has been engaged 
in practical missionary work in connection with the 
present agitation in the metropolis over the question 
of telephone service. It is generally believed that the 
opposition to the telephone companies is due largely to 
a misconception on the part of the general public and 
that the daily papers are in a great measure respons
ible for this condition of affairs. It was thought that 
an actual inspection of a representative telephone 
exchange would do more in the way of removing pop
ular errors than any amount of argument or mere 
statement of facts. Accordingly the society arranged 
with the Metropolitan Telegraph Telephone Com
pany for a meeting at the Cortlandt Street exchange 
to which the members might invite their friends. The 
opportunity was accepted by many persons interested 
in the agitation which has been stirring New York for 
several months, and on the evening of April 21 a large 
party gathered at the headquarters in Cortlandt 
Street. 

The visitors were received by J. J. Carty, electrician of 
the Metropolitan Company. Mr. Carty first described 
the outfit employed at the subscriber's station. He 
alluded to the fact that the public had been told that 
a telephone cost $1. 45 to make and that the rest of the 
apparatus was proportionally cheap. The subscriber 
would thus be led to figure out how many times he 
paid over and over again for the instrument during the 
year. The public gave no thought to the army of en
gineers and electricians employed in the building and 
repairing of lines, the laying down and testing of 
cables, and the equipment of exchanges, to say 
nothing of the staff of inspectors and the wire men who 
set up instruments and trace out the maze of wires 
running through the exchange from the ends of the 
cables to the switch board. The subscriber was too 
busy to gauge exactly the value of such facts as that, 
in addition to other appliances, the telephone service 
necessitated the use of 10,000 small dynamos in various 
parts of the city, that 30,000 cells of battery were em
ployed, that these 30,000 cells have to be renewed 
every eleven weeks, and that in New York alone the 
company had over 30, 000 miles of wire underground. 
It has been the fashion, Mr. Carty said, to imply that 
other nations were better off in the matter of telephone 
service than America, while as a matter of fact no other 
nation is so well supplied. Representatives of corpor
ations from the principal countries in Europe, and 
even from Japan, had visited New York to study the 
working of the telephone system. Both in technical 
equipment and general organization the Metropolitan 
Telegraph and Telephone Company was recognized as a 
model, not only by other companies in this country, 
but by all the continental governments of Europe. It 
was very suggestive of the state of the telephone ser
vice in England, as compared with our own, that in 
that country the parsons are taking an active part in 
the agitation for better service, on the ground that it 
will materially reduce the national profanity. There 
are in New York City alone more underground tele
phone wires than there are in the whole of Europe. 
No expense has been spared by the company to 
bring the service to the highest state of efficiency. 
Within the last five years every single wire, cable and 
switch board in use by the company has been removed 
in order to permit the use of metallic circuits. It was 
found that with wires put underground on the old 
system there was constant and confusing induction, 
and it was impossible to utilize the instruments of in
creased efficiency which progress in telephony had 
developed without intensifying the trouble. The re
sult of using the new instruments with the old wires 
would be that everybody could hear what everybody 
else was saying. To overcome this difficulty metallic 
circuits were adopted, and as two wires then became 
necessary instead of one, the heavy cost of wire 
throughout the system was doubled. All the metal
lic circuit subscribers, the only ones now taken by the 
company, are equipped with the highest type of long 
distance apparatus, which will enable the subscriber to 
talk not only to any part of New York City, but to any 
part of the eastern section of the United States, i. e. , 
to Buffalo, Pittsburg, Washington or Boston, and to 
the most distant points that are now reached or ever 
will be reached. With one of these instruments Mr. 
Carty made connection with Boston, and 40 additional 
instruments were connected, so that the members of 
the society could listen in relays of 40 to the conver
sation. And thus for a while the Gothamites held 
pleasant communion over the wire with the telephonic 
representative of the City of Culture ; whistling, 
whispering and vigorous denunciation were all dis
tinctly audible. Connection was also made to Boston 
over an instrument which was supplied with cur
rent from a thermopile. By me"·T\s of this appli
ance, the use of which for this puri)ose is in the initial 
stage, an efficient current of electricity can be gener
ated by the heat from a gas flame. The visitors were 
next conducted to the operating room on the eighth 
floor of the exchange, and Mr. Carty described the 
operation of the enormous switch board, which alone 
entailed a cost of $350,000, In his remarks Mr. Carty 

J t itutifit !mttitau. 
showed that, aside from its technical interest, the 
switch board furnished an interesting paradox in the 
laws of trade, in that it illustrates how the telephone 
business, unlike other branches of industry, is vastly 
more expensive under wholesal!l than retail conditions. 

A switch board sufficient to install 100 subscribers 
would cost, at the very outside, $500, but where 100 
subscribers are added to an existing 5,000 the additional 
expenditure necessitated would be over $5,000. The 
cause of this is that in the first instance facilities are re
quired for the intercommunication of only 100 stations, 
butin the second the connection of fifty-one hundred 
stations is necessary. And thus the expense of new in
stallations " rolls up," as Mr. Carty expresses it, " like 
a snowball running down hill. "  After following the 
course of the 12,000 wir!lS throughout the switch board, 
the visitors passed into the long distance room and in
vestigated its many remarkable features. A descent 
was then made to the basement, where bewildering 
ranges of lightning arresters, cable terminals, and 
distributing racks gave further evidence of the tremen
dous upheaval that the change from grounded to me
tallic circuits involved. By the time the tour of the 
building was completed, the visitors, although as
tounded at the magnitude and complexity of the plant, 
were able to form a very intelligent idea of the oper
ation of the exchange. The company provides one 
operator for every nine subscribers, so that each sub
scriber may know that one man in the telephone com
pany does an hour's work for him in some way or 
another every day. This proportion of operators to 
subscribers is larger than in any other city in the 
world. This is due to the fact that New Yorkers are 
notoriously impatient of delay, and the company seeks 
to give them the highest class of service. Considerable 
surprise was expressed when not long 'ago a quantity 
of American cutlery was sent to Sheffield, the cutlery 
fastness of England, but a still more remarkable indus
trial innovation has lately been recorded in the ship
ment of American telephone cables to London, the 
l;lOme of the cable manufacture. This is a gratifying 
recognition of the fact that in telephone cables, as well 
as in all other telephonic appliances, this country leads 
the world. An inspection of the costly and perfectly 
appointed Cortlandt Street exchange, in which the 
utmost resources of engineering and ingenuity are 
drawn upon to furnish service that is unequaled, 
should convert the veriest carper to the belief that he 
is getting excellent value for his mortey, even though 
he may not be able to go so far as did an eminent law
yer, who publicly stated, a month ago, in England, 
that if he paid $60,000 a year for his telephone, it 
would be cheap at the price. 

. . . . ..  

The Ne,v Star in Auriga. 

BY PROF. C. A. YOUNG. 
During the months of February and March as

tronomers have been in something like a state of ,:,x
citement over a new or " temporary " star which has 
been visible in the constellation of Auriga, about two 
degrees north of Beta Tauri. As compared with some 
of the recorded "'temporaries," it did not really amount 
to a great deal, since it never much exceeded the fifth 
magnitude in brightness, while the stars of 1866 and 
1876 botli. surpassed the second magnitude, and the 
famous star of 1572 more than equaled Venus at her 
brightest. The new star, however, though not at all 
obtrusive, was easily visible to the naked eye, and the 
circumstances of its discovery show that it is quite 
possible for such objects to appear and disappear en
tirely unnoticed. 

It made its first appearance some time in November 
or early in December, but was first discovered about 
January 30 (after it had actually begun to decline in 
brightness), by a Mr. Anderson, of Edinburgh, who, on 
February 2, sent a postal card announcement to Dr. 
Copeland, the astronomer royal for Scotland. Our 
statement as to its first appearance rests upon the fact 
that, while it is not visible upon any of the numerous 
photographs of the region made previous to November 
2, 1891, it is conspicuous on a negative taken at the ob
servatory of Harvard College on December 10. Dur
ing the remainder of that month and in January a 
considerable number of negatives were taken, and 
from their comparison it appears that the maximum 
brightness of the star (4� magnitude) was attained and 
passed about December 2O-at least a month before it 
was noticed by any one. 

On February 5 the star was a little above the fifth 
magnitude, and, excepting some peculiar fluctuations, 
it remained without much change until the 15th; 
then it began to fade pretty rapidly, so that by the 
end of the month it was barely visible to the naked 
eye, and by March 20 had run down to the eighth 
magnitude. At the time of writing (April 2) it is 
hardly of the tenth, and probably will soon disappear 
entirely, like the last of the " temporaries," which ap
peared in August, 1886, in the middle of the great 

bands, both bright and dark, which undoubtedly con
tained the record of a wonderful story if we could 
only decipher it completely. The most conspicuous 
feature was the brightness of the lines of hydrogen ; 
the whole series appeared to be present, iucluding the 
remarkable group in the ultra violet which ·are in
visible to the eye and come out only upon the photo
graphic* plate. Many other bright lines were also 
visible, especially the two D lines of sodium, a series of 
four very conspicuous ones in the green, and some 
twenty or more fainter ones in the region between F 
and H. As to the lines in the green, a very interest
ing question has arisen whether the two brightest of 
them are or are not coincident with the two brightest 
lines in the spectrum of the gaseous nebulre. Lockyer 
asserts the identity, while Huggins denies it. The ob
servations of Vogel, with which my own agree very 
closely, support the view of Dr. Huggins, and the 
comparison with the spectrum of the nebula of Orion, 
which was favorably situated for observation at the 
time, was so easy and direct that there is hardly a 
possibility of mistake. Speaking generally, the bright 
lines in the star spectrum seem to have been for the 
most part identical with those which are most fre
quently conspicuous in the solar chromosphere; and 
yet the line known as D" which, next to the hydrogen 
lines, is by far the brightest of all the lines in the spec
trum of the chromosphere, appears to have been wholly 
absent from the spectrum of the star-a very puzzling 
circumstance. 

But the most curious thing about the spectrum of 
the new star was that every one of the bright hydro
gen lines (not the other lines) was accompanied by a 
heavy, dark line on its " upper "-i. e. , its more re
frangible-edge. The natural explanation is to sup
pose that two bodies, at least, are concerned in the 
phenomenon-one of them showing the dark lines of 
hydrogen alone, like any ordinary star of the so-called 
" first type," while the other shows them bright, and 
accompanied by a multitude of other lines. The dark
lined star is rushing toward us and the other receding 
from us, each with a speed exceeding a hundred and 
fifty miles a second. The spectrum of the well known 
variable star Beta Lyrre presents a similar phenomenon 
at certain times. 

It is obvious that this doubling of the hydrogen lines 
agrees very well with the hypothesis which Mr. Lock
yer has proposed as an explanatiou of the phenomena 
of temporary stars, viz. , that two meteoric swarms en
counter each other, and light up for a short time, 
either in consequence, as he maintains, of actual col
lisions between the meteors or else, more likely, by 
means of electric discharges and other interactions be
tween the particles as they pass near each other with
out actually striking. A different hypothesis, origi
nally proposed by Dr. Huggins, regards the phenome
non as substantially the same which the sun presents 
in its eruptive prominences, but on an immensely 
vaster scale. This also agrees equally well with the 
general aspect of the spectrum, and especially with the 
apparently composite character of some of the bright 
lines in the star spectrum, which, as has been said, 
correspond very closely to certain groups of lines in 
the chromosphere ; but the absence of the " helium " 
line (D,) is nnfavorable to it, nor does it so readily ex
plain the doubling of the hydrogen lines.-Popular 
Science News. 

. . . � .  

Maple Sugar. 

According to the returns of the census of 1890, there 
were in the United States in 1889, 62,074 producers of 
maple sugar, and the quantity of sugar produced was 
32,952,927 pounds, and the quantity of maple sirup was 
2,258,376 gallons. The sugar was produced in the fol
lowing States, in quantity as shown herewith : 

Pounds. 
Arkansas . . . . . . .  . . . . . . . . . . . . . . • . . . • • • • . •  . . . . . . . . . . . . . 33.', 
Connecticut. . . . . . . . . . . . .  . . . . . . . . • • .  . . . . . . . .  • . . • . . . .  . . . . 8,617 
Illinois . . . . . . . . . . , . . . . . . . . •  . .  . . . . . . . . . . . . . . . . . . .  . . .  13,260 
Indiana. • • •  . . . . . . . . . • . • . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . 67,329 
Iowa. . . . . . . .  . . . . . . . • . . • . . . • . . . . . . . . . . .  . . . . . .  . . . . . . 45,120 
Kentucky. . . . . . . • . . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . .  11,259 
Maine . . . . . . . .  . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . .  84,537 
Maryland . . . . . . . . , . . .  . . . . . .  . . . . . . . . . . . . .  . . . . . .  156,284 
Massachusetts . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  558,674 

Michigan. . . . . .  . . . . • .  . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . • . 1,641,402 
Minnesota. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . .  . . . . 34,917 
Missouri . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  20,182 

Nebraska. . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . .  12 

New Hampshire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,124,515 

New Jersey . , . . .  . . . • . • . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  210 

New york . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,485,623 
North Carolina. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 7,713 

Ohio. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,575,562 
Pennsylvania. . . • . . . . . . . . . . . . . . . .  . . . • . . . • . . . . . . . . . . . . . • •  1,651,163 
Tennessee . .  . . • . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . 9,167 

Vermont . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  14,123,921 
Virginia .  . . . . . . . . . .  . . . .  . . . .  . . . . . . . .  . . . . .  . . . . . . . . .  . .. . .  26,991 
West Virginia. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17\',724 
Wisconsin . . . . . . . _ . . . . . . . . • . . .  . . . • • . . . . • . . .  . . . . . . .  . . . 128,410 

Totlll . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,952,927 

nebula of Andromeda, and had utterly vanished before * By a misunderstauding it was stated in the last number of the NeW8 
the end of the year. that the writer had obtained photographs of the spectrum of the star. 

Th A d d t t d littl f · t t The nou-completion of the prism train of our new spectroscope pre-
. . 

e n rome a
.
s ar presen e very e 0 In ere

.
s vented this : but Lockyer and Huggins in Englaud, Vogel in Germany, 

In Its spectrum ; WIth the new star the case was dif- and the astronomers at the Licl;l; Observatory were 1111 very successful 1D 
ferent. Its spectrum was crowded with lines and I this line. 
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@orre9ponClence. 

To the Editor of the Scientific American : 
I send you the inclosed photo. to show what an 

amateur can do when he tries, the dynamo having been 
made by me from your description from the patterns 
up. You will observe some changes from the standard 
model, dictated by expediency. They do not impair 
the efficiency. It has been tested and lights ten 16 
candle power lamps to full power at the standard 
speed. C. D. PARKHURST, 

Lieut. 4th Artillery. 
Fort Monroe, Va. , April 25, 1892. 

[The photo. sent by Lieut. Parkhurst shows a dynamo 
which could not be distinguished from the Edison 
machine were it not for the few alterations referred to. 
The machine both in appearance and performance 
does credit to its builder.-En.] 

• I • • •  

Electrical v... tlable Cars. 

To the Editor of the Scientific American : 
In the article on the " Transformation of a Cable 

Road, " in your issue of April 23, the statement is made 
that it is the only one in the world that has been com
pletely torn up from end to end and entirely replaced 
with new equipment. Allow me to say that exactly 
the same was done in this city last year. There was the 
same trouble from cables wearing out here on account 
of so many sharp corners, and nearly all of the expen
sive machinery and equipment was broken up and sold 
for old iron. The engines are being used, however, to 
drive the dynamos that furnish the current for the new 
system. 

The grip slots and rails are retained cm the hill lines, 
and an auxiliary brake has been fitted on the cars to 
catch on these rails in case of an emergency. 

The increased amount of patronage, together with 
the better facilities for doing business, will doubtless 
repay the company for the great expense in making 
the change. D. EGERY. 

Grand Rapids, April 26, 1892. 
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difficulty is to know how near the torpedo is to the ob- I system which delegates to two departments the respon
ject. It may appear to be close, while in fact there is sibility for the defense of our shores, and allows each 
considerable intervening space-and a slight miscalcu- to work independently as if the other had no existence. 
lation would render the attack abortive. It is time that this important question was placed on a 

As the torpedo runs below the surface the projection more satisfactory footing, or we may see repeated the 
above to show its position-which may be a disk or a blunder of acquiring some new weapon of such limited 
flag on a pole-is not a conspicuous object to those value as the controlled torpedo. 
guiding the torpedo, and is only visible in clear • . , . 
weather. As the small quick-firing guns, now so num- When the Sun Gives Out. 

erous afloat, make good shooting up to 2,000 yards, the Sir Robert Ban, who is one of the foremost astron
craft using the controlled torpedo at sea would prob- omers in Great Britain, speaking from scientific know
ably be disabled before her weapon could come into ledge, places the day when the world will come to an 
play. Her chance would be better if able to carry out end, as we know it, about four or five million years dis
the operation at high speed, but that has not been tant, but he gives us every reason to believe that this 
demonstrated, and we do not believe it feasible. We will be the final winding up of the existence of the 
have only alluded to the difficulty by day, but at night human race. It is comforting to have the date of this 
the difficulty of directing the torpedo successfully event so far off. It does not concern us personally, or 
would be much increased. There does not appear, the generations of the future, so far as we have to do 
therefore, any field for a controlled torpedo at sea. It with them. It is simply the statement of a scientific 
remains only to consider its value for harbor defense, fact which is based upon our present knowledge of the 
and for this purpose we may compare the controlled resources of the earth and of the sun. Sir Robert Ball 
torpedo with the other forms of submarine attack. in his Fortnightly article on this subject uses the de
What we have specially to guard against and provide terminations of our own Prof. Langley as the basis of 
for is the case of a hostile vessel rushing past certain his calculations. The amount of heat which he esti
points with a view to attain a position from whence mates that the sun originally contained would supply 
damage could be effected afloat or on shore. Such its radiation for 18,000,000 years at the present rate. It 
raids were common enough in the old days, and we is believed that the sun has already dissipated about 
have no reason to suppose they will not be repeated. four-fifths of the energy with which it may have origin
They will probably take place more often at night than ally been endowed, and this brings us to the conclusion 
by day. that at the present radiating energy it will last, per-

Now, under certain local conditions, no better pre- h:1ps, 5,000,000 years longer. This is all that we really 
ventive can be found than in submarine mines. When know about this mattero 
once placed they act equally by night or day, in thick The dependence of human life on the sun is absolute. 
or clear weather. No hostile vessel would venture to Even when the sun is withdrawn during the winter sea
pass through water where it was believed mines exist- son to only a slight degree from the extremities of the 
ed ; but, on the other hand, their efficient use depends earth, it is difficult to sustain life on this planet. What 
on the absence of current, and on a moderate depth of must it be for the whole planet if there should be any 
water. Moreover, if the area of approach is extensive, considerable diminution of its radiating energy ? This 
an enormous number of mines is required to render it I statement shows that, while the exhaustion of heat is 
secure. There is also a strong objection to the indis- not an immediate danger, it is a state of things that at 
criminate use of mines, as liable to impede the move- some time must be realized, and that nothing can stand 
ments of our own vessels seeking the harbor as a refuge, in the way of this culmination. In a lesser degree 
or in their ordinary trade avocations. For such rea- there are many things in life, as we know it to-day, 
sons stationary mines can only be recommended to a which show that, as a race, we are living beyond our 
limited extent. Over them the controlled torpedo has resources, and exhausting the supplies which nature 

Controlled 'J'orpedoes. this advantage, that it is practically independent of ages ago provided for us. The coal supply in England 
Some very pertinent remarks on the torpedo question depth of water and strength of current, though at night and Germany and in the United States has its assign

have lately been given by the Engineer, from which its use would be difficult and uncertain, while in thick able limits. Our later life is almost absolutely de
we make abstract as follows : weather it would be of little value. Now, the torpedo pendent for its large development upon the discovery 

Recent experiments with the Sims-Edison torpedo boat is free from these objections. It is a submarine of unlimited supplies of coal, or, in other words, the 
have so far demonstrated that a heavy charge of ex- mine with the power of locomotion ; it may be con- ability to supply heat in quantities sufficient for all the 
plosive can be set in motion and controlled throughout sidered a controlled torpedo with vastly increased needs of advanced civilization, but already the coal 
its course from a given point, whether on land or afloat. range. It does not wait till the predatory craft is at beds give signs of exhaustion. It is true that new 
These attributes have never been contested, and are your gates. but goes to meet him and prevent his ap- mines are discovered and can be opened, but the open
equally capable of proof with any other torpedo of this proach. Night and mist favor in this case the defense, ing of new deposits simply transfers the day when the 
class. Though the Brennan torpedo is worked from and the ubiquity of the torpedo thus carried enables it energy that is found in coal must be supplied from 
certain fixed points on shore, the apparatus can be to guard an extensive area, and more than one ap- some other source. In the distant geological ages the 
placed in a tug or gunboat with equal facility, and proach. sun itself was the principal agent in supplying the 
many consider its value diminished by the limitation Not only does it insure the safety of the vessels with- forces that incarnated heat in this form. It is not now 
of mobility now imposed. Several of the early experi- in the port, but it protects those without seeking possible to supply any new kinds of fuel. What we 
ments with it were carried out from a floating base, shelter. A raider who remained outside and said to the have exhausted is lost for all time to come, and it is the 
and the original proposal was to employ it in this man- latter, " Stand and deliver ! " would soon find it neces- loss in these material ways that limits the ability of 
nero As such an installation would have placed the sary to shift his quarters. The squadron hovering be- the earth to sustain life. 
weapon in naval hands, and the Admiralty had no faith yond the effective radius of mines and controlled tor- It is thus seen that the duration of human life on 
in a weapon of this nature, the Brennan was taken up pedo, with the object of shelling at long range, would this planet has certain definite and fixed limits. There 
by the Royal Engineers as a part of their fixed defenses find the attack of these wasps sadly interfere with such is no danger that the world will come to an end in our 
in certain localities where it is now being installed with an operation. It is sometimes claimed for the controlled day, but science is right in fixing a limit to the sun's 
great elaboration. We are not concerned, therefore, to torpedo that it carries a larger charge of explosive than capacity to heat this planet to a degree necessary to 
make any comparison between the different types of the Whitehead, but the latest type of the latter weapon support life, and there is a fixed limit for the supply of 
controlled torpedoes, but rather to consider whether is charged with 200 pounds of gun cotton, sufficient to the amount of heat necessary for carrying on the ope
this method of submarine attack has the advantages disable any vessel, and a slight increase in the dimen- rations for expanding life. It has been a subject of 
claimed for it over other forms now in use. Now, the sions of the torpedo would enable this amount to be vague speculation heretofore as to when and how the 
dirigible torpedo is dependent upon one or more wires doubled. We have seen within a few months an iron- earth would come to an end and the human race pass 
connecting it with the ship or shore from which it is clad sunk in less than five minutes by the explosion of off the stage as a finality. Science has now in a gene
directed. The wire may be of steel, and of fine dimen- 60 pounds of gun cotton, and the usual charge for elec- ral way told us as much as we can ever know probably 
sions, working a mechanical apparatus, as in the Bren- tro-contact mines does not exceed 100 pounds. Hence on this subject. Human life within the limits of his
nan, or it may be an electrical conductor as in the Sims- there is no necessity to employ excessive charges. tory goes back only about 3,000 years. Whatever else 
Edison. In either case the source of power is outside In thus comparing the controlled torpedo with the can be traced in the life of man is a matter of tradition 
the torpedo, and transmitted to it by means of the Whitehead, we have not alluded to the liability in the and is obscure. The human race is much older than 
wire. But the fact of thus trailing a wire behind is suf- former of a break in the connecting wire. When this 3, 000 or 4,000 years ; but there is every indication that 
ficient to cause its rejection by the navy as a ship happens to be an electrical conductor, circumstances there was a long period in the world's history when 
weapon for general use. compel it to be- of a fragile nature, so that its rupture human life, as we understand it, did not exist, when 

In action, the ship must be free to move in any direc- would follow any check to the course of the torpedo, the earth was, so to speak, " without form and void," 
tion, and a captain would be terribly hampered if he whether the wire fouled any object on the surface, or if and neither the animal nor the spiritual life was any
had to regulate his movements by an external object it did not unwind with perfect freedom. In this re- thing more than a germ yet to be realized. In the light 
of this nature. His anxiety would be constant lest a spect the Brennan has an advantage, because it is con- of what Sir Robert Ball states, that early condition of 
turn of the helm should bring his propeller in contact trolled by steel wires of considerable strength. These things is again to be realized, and this planet will by 
with the wire. Such an occurrence would not only at are details, however, which do not affect the main and by become a vast mass of dead matter in the uni
once render the torpedo useless, but migbt also en- principle of all such weapons. Their want of mobility, verse. We have the consolation, before that day comes, 
danger the ship using it. Hence, a controlled torpedo limitation of range, and difficulty in effective use, ren- that we shall be where it will be no concern of ours 
is inadmissible as regards battleships and cruisers. But der them in ' all cases inferior to the locomotive tor- whether the planet is one thing or another; but it is 
it is urged these objections would disappear if the tor- pedo carried in fast boats and manipulated with the one of the wonderful things about our scientific de
pedo were placed in special vessels whose movements skill and enterprise examples of which have been fre- velopments to-day that we can put out our measuring 
would be entirely subordinated to the manipulation of quently given in our naval maneuvers. lines and make estimates upon problems over which 
the torpedo. They would not have to approach within It may be rightly estimated that the Brennan tor- we have no pbysical or material control. It is only the 
close range, and would thus escape the deadly fire of pedo has cost the country a quarter of a million sterl- mind that rises to the greatness of these issues and 
machine guns. If the operation could be carried out ing, of which nearly half has gone into the pocket of measures them with its own rules and feels their gravity 
at a distance, say, of two miles, such a contention the inventor ; and we believe that only one locality has by its own elasticity and comprehensiveness. It is a 
might hold good. But though it is often stated a tor- been provided with an installation of the weapon. For singular evidence of the value of the sciences which 
pedo can be controlled and directed beyond the limits this sum we could have had twenty first-class torpedo seem to be most remote from a practical bearing that 
of machine gun fire, practical experience has not boats, which. divided between three ports, would have one of them should throw light upon the question of 
hitherto demonstrated the fact. Its effective action I been a more efficient protection. But the procedure in the length of time that the sun will survive, and this 
may be considered at the outside as 1,500 yards. The this matter only shows how costly to the country is the earth itself will be able to sustain life. 
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NEW DISAPPEARING ELSWICK GUN MOUNTING. great extent the value of the disappearing mounting. advantages : (1) No pumps of any sort are required ; 
The advantages of having a gun mounted on a disap- Moreover, the cylinder cannot be emptied of liquid to (2) there are no pipes about it at all; (3) no cup leathers 

pearing carriage are now too well known to need re- guard against frost or for examination without all the or other packings are used; (4) there are no valves 
capitulation. It will suffice to say that hitherto it has air pressure being blown off, and, unless air reservoirs whatever ; (5) no pressure gauges are wanted, as no 
only been successfully carried out by employing com- are employed, several hours are required to pump up air pressure is used, its place being taken by steel 
pressed air and a liquid, on what is known as the the air supply again. It is particularly necessary that springs; (6) the recoil press is practically a plain cylin
hydro-pneumatic system, with which there has always there should be no leakage, as otherwise, owing to the der, standing almost vertically in the center of the car
been certain accompanying disadvantages, the princi- carriage having to stand a long time with pressure up, riage, and constructed so that there are no joints or 
pal of which are the necessity of using air pumps, a very small escape either of air or water would reduce packings needed; (7) the liquid used in the recoil press 
lowering pumps, pressure gauges, recoil valves, by-pass or entirely let off the pressure. Recognizing these is buffer oil, and the recoil press and ram are of bronze, 
valves, cup leathers, and packings, all of which give facts, Elswick has recently designed a new disappear- so that no question of rusting can arise. Oil cannot 
trouble in inexperienced hands, and so discount to a ing carriage, which has, among others, the following be used in the high pressure cylinder, as it is found to 

LOADING POSITION. 

FIRING POSITION. 

NEW ELSWICK DISAPPEARING CARRIAGE FOR SIX INCH B. L. GUN. 
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froth too much ; (8) the gun is shown in the loading necessary the oil can be drawn from the cylinder by a at 4 deg. 20 min. depression. The time taken by the 
and firing position in Figs. 1 and 2 respectively, can be siphon or syringe, so that there is no need for a drain- gun, not loaded, to rise to the firing position was found 
lowered by turning a crank handle in connection with ing cock or plug. To prepare the recoil press for ser- to be four seconds. When fully loaded with 55 lb. of 
gearing which is arranged so as to slack off some of vice : With the gun down fill up the press by the powder and 100 lb. projectile, it was five seconds. The 
the springs, or without slacking off the springs, by a filling plug on the tank until no more oil can be got in. trials were most successful, and we understand that 

small block and tackle attached to the breech end of To increase the efficiency and rate of fire it is pro- the officers attending were impressed with the sim
the gun. posed to use a quick-firing gun, and for this purpose plicity of the new mounting and the facility with 

The makers have also embodied the following im- a rear platform is provided, and two sets of ammuni- which it could be handled.-The Engineer. 

provements in this mounting : (a) Automatic sighting tion boxes to carry the metal cartridge cases. The • ' . ,  • 
gear, the same as has been so successfully applied to numbers loading will be carried round as the mounting A GIRDER GAS PIPE. 

turret guns for the navy; (b) a sighting platform-A is trained, and will, therefore, be able to load the gun This self-supporting gas pipe was erected across the 
in Figs. 1 and 2-placed at the side of the gun clear of as rapidly if mounted on a naval carriage, an extra five Morris Canal by the United Gas Improvement Com
its recoil, and fitted up with training, elevating, and seconds only being required for the gun to rise. pany, of Jersey City. The canal is the old dividing 
firing gear, so that the eye may be kept on the target Both the training and elevating gear are arranged line between old Jersey City and Lafayette. To span 
up to the moment of firing; (e) a pair of reflecting so as to be worked either from the emplacement floor the canal at the least possible cost the company erected 
mirrors, moving with the leaf of the tangent sight B, or from the sighting platform. At the sighting plat- a pipe made of plates of sheet iron. It is made of � 
by means of which the sights can be seen from below form two training wheels are provided, one within inch iron and is 42;f feet in length from pier to pier. 
the shield. It should be noted that no inaccuracies reach if the ordinary or the telescopic sight is being It is 37f feet in height and 1 foot in width. It is put 
can arise from the use of the mirrors, as the actual used, and the other when the mirrors are in use. Only together in five sections, each section being 87f feet in 
sights are reflected in them, and they are arranged so one elevating wheel is necessary, as it is well within length. The top and bottom sections of the pipe are 
that the image is not inverted. Night sights and a reach at all times. C shows the winch and training flanged and are closely riveted to the side pieces. The 
telescopic sight can be used if required ; (d) various gear worked from the emplacement floor. The mount- side pieces are made secure by means of � inch iron 
alterations and improvements about the shield. ing can be trained on the object, and the elevation ad- plates, 11 inches in width, riveted over the joints. The 

These advantages are obtained by designing and justed while the gun is in the loading position, so that pipe is curved and rises in the center about 12 inches. 
constructing the carriage in the following manner : on the gun rising to the firing position, it may be fired The ends of the pipe rest in grooved castings on the tops 
The weight of the gun is counterbalanced in any immediately, as no further adjustment is necessary. of the piers and are made secure by means of bolts 1 inch 
position of its path by steel springs, designed so that With the automatic sights the greatest accuracy and in diameter, which pass through the castings and up 
at every point there is always a proper proportionate ease of movement is secured for laying on the object along the sides and through the iron plates on the top 
amount of spring power to support the gun, with a before the order to raise the gun is given, so that the of pipe, where they are held in place by heavy iron 
trifle in excess, to nuts. Small iron 
cause it to rise to b r a c e s  p l a c e d  
the firing position about 8 feet apart 
if allowed to do and fastened to 
so. This counter- the bridge keep 
balancing of the t h e  p i p e  f r o m  
gun is in no way swinging b a c k 
connected w i t  h and forth in case 
the recoil press, of storm or high 
but is an action winds. The street 
carried on inde- pipe which pro-
pendently of it. jects above the 
The strength of ground surface is 
the springs can be about 2 feet dia-
regulated by com- meter, a n d  i s 
pressing them or made in two sec-
allowing them to tions riveted to-
extend, by a screw gether. The con-
and nut arrange- nection between 
ment worked by the two pipes is 
a hand wheel. V Il h a p e d ,  and 
When the springs made of the same 
are s u ffi c i e n t l y  material as t h e  
slacked off, their main p i p  e ,  the 
tension is insuffi- small end being 
cient to support hammered out to 
the weight of the conform t o t h e 
gun, and it lowers s h a p  e of street 
to the loading po- pipe. The pipe 
sition. This gear weighs about four 
therefore t a k e s tons a n d  w a s  
the place of the erected at a cost 
lowering pump of of about $900. 
t h e  hydro-pneu- ___ __ 

matic disappear- Tile Sugar Trust. 

ing carriage, but By the purchase 
has the advantage or rather admis-
of taking less time sion into the trust 
and labor. There of the refinery of 
is no danger that A GIRDER GAS PIPE, JERSEY CITY, N. J. Claus Spreckels, 
too much of the at Philadelphia, 
supporting power will be removed, because the springs gun need be above the shield only some two or three the Sugar Trust completed its operations for the con
can only be slacked a definite amount sufficient to seconds at the most. This mounting will go on the trol of the sugar refineries of the country. The follow
lower the gun carefully, but not to let it fall at a same racer and live rollers as the present six inch hydro- ing are the refineries owned absolutely by the trust, 
dangerous speed. The recoil press would also check pneumatic disappearing carriage, and the same train- with their daily capacity in barrels : 
any undue speed. The springs are placed in com- ing rack may be used. The Havemeyer & Elder S. R. Co . •  Brooklyn . . . . . . . . . . . . ... 8,000 
pression, not tension, so that the breaking of a spring The electrical firing gear is arranged so that the The Brooklyn S. R. Co., Brooklyn . . . . . . . . . . . . . . . . . . . . . . .. . .  3,000 

would be a matter of no great moment. It is not, circuit can only be completed after the gun is properly The Decastro & Donner S. R. Co.,  Brooklyn . . . . . . . . . . . . . . . . 3,000 

however, at all likely that a spring will break, as ex- in the firing position, and with the quick-firing gun 
The Havemeyer S. R. Co.,  Brooklyn . . . . . . . . . . . . . . . . . . . . . . . 3,500 
The Havemeyer S. R. Co., Jersey City . . .  . . . . . . . . . • .  . • • . . . .  500 

perience has shown that the same pattern of spring in the further precaution of having the gun closed and The F. O . Matthie,sen & Wiechers S. R. Co., Jersey City . .  4,500 

the six inch quick-fire mounting stood hundreds of locked. The shield is rigidly supported on platework, The Standard S. R. Co., Boston ' "  . . . . . . . . . . . . . . . . . . . . . . .  3.000 

rounds, and in that case the spring is compressed at the I so that the gun and sights may always retain the same The Boston S. R. Co., Boston . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 1,500 
same speed as the gun recoils, whereas in the disap- relation to one another. A combing is raised round 

The Continental S. R. Co., Boston . . . . . . .  . . . . . . . . . . . . . • . . . .  500 
. 

t· th 
. . I d th 

The Forest City S. R. Co., Portland . . . . . . . . . . . . . . . . . . . . . . . .  500 
pearmg moun mg e sprmg IS on y compresse at a e edge of the port or opening in the overhead shield, The St. Lonis S. R. Co., St. Lonis . . . . . . . . . • . . . . . . . . . . . . . • . •  1.000 
third the rate of recoil. Provision is, however, made through which the gun rises, and when out of action The Loui.iana S. R. Co., New Orleans . • . • . . . • . . • • . . • • • . . .  3,000 

for inserting a new spring if necessary. this opening is covered in by a tarpaulin stretched The Lonisiana S. R. Co.,  New Orleans, Ilnd the Planters' S.  

The recoil press is made as a plain cylinder, mounted tightly over the combing. This will be found handier R. Co., New Orleans . . . . . . • • . . . . . • . . . . • • • • . . . . . . . . • • . .  3,000 

on trunnions, and fitted with a piston rod and piston. than using a tarpaulin large enough to cover the whole 
The Franklin S. R. Co., Philadelphia . . . . . . . . . . . . . . . • • • • • • .  6,000 

The E. C. Knight S. R. Co., Philadelphia . . . . . . . . . . . . . . .  ' "  1,300 
On recoil, all the liquid below the piston passes to the of the shield. The Spreckels S .  R. Co.,  Philadel phia .... . . . . . . . . . . . . . . . .  3,500 
upper side of it through a port, which varies in size to The official trial of the mounting was carried out at The Delaware S. R. Co., Philadelphia . .  • • •  . . . . . . . . . . . . .  500 

suit the varying velocity of the recoil in such a man- the Silloth range on October 23, 1891. The following The Baltimore S. R. Co., Baltimore . . . . . . . . . . , . . . .  . . . . •  . .  1,500 

ner as to produce an equal pressure throughout the officers were present on behalf of the War Office : Total daily capacity . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 44,800 

stroke and at the same time to give always a full recoil. Colonel Colquhoun, R. A., Colonel Walker, R. A. , and -N. Y. Com. Bulletin. 

It is important to have a full recoil with disappearing Major Penton, R.A. Three rounds were first fired - ' .  I -
guns, even with a three-quarter or a half charge, so as with a three-quarter charge, at a target 9 ft. square at Sending Insects by Mail. 

to bring the gun to the proper height for loading. The 1, 000 yards range, using the automatic sighting gear, Large-bodied insects should never be mailed or sent 
recoil press is cast with a tank on the top of it, to re- with very satisfactory results, each shot striking the by express when pinned, without first fastening the 
ceive the liquid displaced by the ram or piston rod on target. Three rounds were then fired with the full bodies so that they cannot break, and thus damage the 
the recoil of the gun, and this tank is made large charge, at angles of elevation of 5 deg., 10 deg. , and 15 rest of the specimens in the box. A little cotton drawn 
enough to give a certain storage of liquid, so as to in- deg., respectively, for testing the strength of the out and turned around the pin so that it holds tightly 
sure the cylinder always being full. A most important structure. Finally two rounds were fired with a half near the thorax, and then brought around the end of 
point is that leakage of oil is guarded against by not charge, in order to show that the recoil of the gun was the abdomen and again fastened to the pin, will be 
fitting plugs or cocks in the cylinder, the necessary practically the same as with the full charge. The first 1 found sufficient, especially if a few pins are used 
filling and air plugs being inserted in the tank. When of these was fired at 5 deg. elevation and the second around the body to prevent its otherwise moving. 
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312 
THE ACOUSTIC PROPERTIES OF ALUMINUM.* 

At the April meeting of the Physical Department of 
the Brooklyn Institute, Prof. Alfred M. Mayer, of the 
Stevens Institute of Technology, dtllivered a very inter
esting lecture on the acoustic properties of aluminum. 
From the beginning to the end of the lecture the in
terest was maintained by the instructive and entertain
ing manner of the lecturer, no less than by the subject 
matter of the lecture and the many interesting experi
ments by which it was illustrated. 

The lecturer began by describing the methods of 
various physicists of obtaining the modulus of elasti
city of metals, and told how he, knowing the modulus 
of elasticity of any metal, could calculate the rate of 
vibration of a given body of that metal. He then per
formed several experiments illustrating the elasticity 
of aluminum, the first being that of vibrating longi
tudinally a rod of aluminum. The rod was grasped at 
the middle by one hand while it was rubbed length
wise by a glove charged with resin and worn upon the 
other hand. The rod emitted a sound of very high 
pitch. The exact rate of longitudinal vibration of the 

� ,  � 
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Fig. 1. 

rod was ascertained by comparing the sound with that 
of a tuning fork having a known rate of vibration ; 
then the fork was made to vibrate sympathetically by 
causing the rod to vibrate in the vicinity Qf the fork, 
as shown in Fig. 1. The next experiment was one in 
which a column of confined air was vibrated in a tube 
by the longitudinally vibrating rod. Some light dust 
contained by the tube was heaped up at the nodes, or 
points of no vibration, and removed from the venters, 
or region of greatest vibration, thus showing how the 
air column is divided up into vibrating segments. He 
said the aluminum rod was divided into two vibrating 
segments with a node at the middle. 

In the next experiment a number of aluminum bars 
were supported at the nodal point upon a frame ele
vated a short distance above the table, something 
after the manner of a metallophone. These bars were 
tuned to the 1st, 3d, 5th and 8th of the scale. represent
ing the major chord. When these bars were struck with 
a mallet of suitable weight, beautifully clear notes 
were emitted, and the sound was prolonged beyond 
that produced by metallophone bars made of other 
metals. 

To show accurately the location of the nodes, bars 
were sprinkled with very fine sand and vibrated. The 
sand was piled up in fine transverse lines at exactly 
two-ninths of the length of the bar from the ends; a 
resonator applied at different points along the bar 
(lower part of Fig. 1) readily located the nodal lines. 
To re-enforce the sounds and more strikingly exhibit 

'Fig. 2. 

the quality of the tone emitted by the vibrating bars, 
a Helmholtz resonator was placed under each bar, 
when the sound was very loud and rich. The bar 
when struck bends downward at the center and up
ward at the ends, then by its own resiliency bows 
upward at the center and bends downward at the ends, 
thus producing opposite effects which partly neutral
ize each other. The lecturer said that the end portions 
of the bars outside of the nodes seriously diminished 
the total sound emitted by the bar. He therefore pro-

* Abstract of a lecture delivered by Prof. A. M. Mayer before the 
Physical Department of the Brooklyn Institute. April 22, l892. 
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duced a piece of cardboard (Fig. 2) having apertures 
in it corresponding in width, length and position with 
the several segments of the bars, and placing this over 
the series of bars so as to cover the portions lying out
side of the nodal lines, the effect was like that of a 
resonator, the sound having much more volume. 

Another interesting experiment consisted in placing 
one of the bars on cords stretched across a frame and 
supporting it a quarter of a wave length from the 
table, as shown in Fig. 3, noting the intensity of the 
sound as the bar was struck, then lifting the frame 
and bar from the table through a distance equal to 
several wave lengths. At certain intervals the sound 
was quenched, showing interference at those points. 
The same thing occurre1 on lowering the bar to its 
original resting place. 

Prof Mayer tried a large aluminum Chladni plate, 
producing several intricate sand figures showing the 
nodes and venters. The plate was explored with a re
sonator which re-enforced the sound at the venters, 
while at the nodes the effect was practically nothing. 

The experiment with the longitudinally vibrating 
aluminum rod was designed to show one method of 
getting the velocity of sound in a solid. The number 
of longitudinal vibrations per second of the rod, multi
plied by twice its length, gives a velocity of sound in it; 
similarly the length between two adjoining nodes in 
the tube experiment is a half wave length, and the 
length of the rod (which gives the half wave lengths) 
divided by the half wave length (as shown by the dust 
in the tube) shows how much faster is the propagation 
of sound in the rod than in the air column. 

The lecturer performed numerous other experiments, 
showing the superior resonant qualities of aluminum, 
and stated that all he had shown was merely prelim
inary to a further study of t�e subject. He intends 
to make a further investigation in Paris, with Koenig, 
during the coming summer, and will be able. when the 
investigations are completed, to publish the results. 

. 4' . , .  
Tannin In Tea. 

" Some examples which have been forwarded to us," 
says the British Medical Journal, " of the results of 
analyses for tannin and theine in tea indicate consider
able variation in the amount of tannin, according to 
the quality of the tea and the state of growth at which 
it is picked. In some blends of China teas the percent
age of tannin extracted by infusion for thirty minutes 
was 7 '44 ; theine, 3 '11 ; and a similar result was given 
in the examination of the finest Moning ; while, on the 
other hand, with fine Assam tea a percentage of 17'73 
of tannin by weight was extracted after infusion for 
fifteen minutes, and two blends of Assam and Ceylon 
tea gave, respectively, 8 '91 and 10 '26 of tannin. On the 
whole, it is probable that the Indian teas are much more 
heavily loaded with tannin than the China or Japan 
teas. Moreover, the common method of prolonged 
infusion in boiling water is well calculated to extract 
all the tannin, while it dissipates the flavor of the tea. 
To be drunk reasonably, tea should not be infused for 
more than a minute. and with water of which the tem
perature does not exceed 1700 F. It should be taken 
without sugar or milk, which would drown the flavor 
of the delicate and aromatic infusion thus obtained. 
This at least is how tea is drunk both in China and 
Japan, whence we have borrowed the use of it. With 
our European method of prolonged infusion in boiling 
water we destroy all the best flavor of the tea, and we 
extract such heavy proportions of tannin as to culti
vate indigestion as the result of tea drinking. Indiges
tion is unknown among tea drinkers in the East, and 
it is in all probability only the result of our defective 
use of the leaf." 

. , .  J .  
Parcels Post Extenllion. 

A postal treaty has been concluded between the 
United States and Great Britain, by which parcels 
may be sent by post to and from this country and the 
Windward Islands. These embrace the colonies of 
St. Lucia, St. Vincent, Barbados, Grenada, Tobago. 
No parcel can exceed eleven pounds weight, or five 
kilogrammes. Greatest length, 3 feet 6 inches. Great
est combined length and girth, 6 feet. Postage, 12 
cents per pound. 

.. I e  • •  
Photographing Bullets. 

In a lecture on this subject, delivered recently at the 
South Kensington Museu�, Professor C. V. Boys ex
plained his apparatus for the purpose. It consists of 
box lined with black cloth, in which the photographic 
plate is exposed, of a condenser formed of a plate of 
glass about a foot square; of a smaller condenser in the 
form'of a bottle, to act as a starter of the spark; and of 
a system of wire circuits and knobs to give the spark 
which throws the shadow of the bullet on the plate, 
and thus takes the photograph. The bullet enters and 
leaves the box by two holes, covered with paper to ex
clude the light, and in passing the plate the bullet 
touches the terminals of two wires. composed of thin 
lead wire, thus partly completing the circuit; a small 
flash passes from the smaller condenser, causing a 
larger flash to pass between the knobs of the plate 
condenser inside the box, and this flash, lasting less 

than one millionth of a second, takes the photograph 
of the bullet, no lens being employed. A wet string in 
the circuit of the small condenser is used to damp the 
electrical oscillations. Mr. Boys was able to infer from 
his experiments with a rifle that the bullet must have 

Fig. 3. 

received some three per cent of its velocity after leav
ing the muzzle, at which point the turning effort of 
the rifling must have necessarily ceaeed. 

• • • • • 
AN IMPROVED FLUE CLEANER. 

The boiler tube cleaner shown in the illustration, 
which has been patented by Mr. Michael J. Carbis, of 
Bingham, Utah Ter. , is designed to be quickly set up 
and readily operated to clean the tubes of scale. sedi
ment, or any obstructions, being especially adapted for 
cleaning the tubes of the Babcock & Wilcox and simi
lar styles of boilers, the machine being for this pur
pose set on a platform having the same inclination as 
the tubes, or extension tripod legs may be arranged for 
the purpose. In a suitable tripod stand is a vertical 
sleeve, in which slides a post having in one side gear 
teeth in mesh with a pinion actuated by a hand wheel, 
as shown in the principal view, whereby the post is 
raised and lowered. On the upper end of the post a 
pivot engages a socket on the under side of a horizontal 
casing, in which screws the feed screw rod, having on 
its outer end a scraper and brush, as shown likewise in 
the sectional view. The feed screw rod has a keyway 
engaged by a key on a sprocket wheel on the casing, 
as shown in one of the views, the sprocket wheel being 
rotated by means of a crank on a shaft in bearings 
lower down on the post. whereby the feed screw rod is 
moved inward or outward. The scraping plates are 

CARBIS' FLUE CLEANER. 

preferably made of thin steel, spirally curved, the small 
figure showing an end view of the scraper. 

The plates are sufficiently elastic to conform to the 
inner surface of the tube, and in a normal position are 
preferably somewhat in excess of the diameter of the 
tube. The brush is located directly in the rear of the 
scraper, is preferably circular in form, and has a diame
ter somewhat greater than that of the scraper, so that 
it will readily remove all the particles loosened by the 
latter. The feed screw rod is made in sections, rea
dily connected together, whereby the scraper may be 
passed through tubes of any length. If desired, the 
cleaner may be geared to run as high as two and a half 
or three revolutions on the driven sprocket wheel to 
one revolution of the driving wheel, thus doing the 
work very rapidly. Where tubes are badly incrusted, 
the cleaner and brush may be taken off and a suitable 
cutting tool attached to the outer end of the slotted 
shank of the feed screw rod by means of a set screw or 
a key, and in this way the worst cases of choked-up 
tubes can be efficiently dealt witn. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

STEAM ENGINE.-John N. Kemmerer, 
Loganton, Pa. Tbis inveution provides a novel me
cbanism to apply power to tbe crank sbaft, levers ar
ranged side by side baving a sliding connection wltb 
tbe crank, one of tbe levers being pivotally secnred at 
one side of tbe sbaft and tbe otber at tbe opposite side, 
witb operating devices to rock the levers, thus over
coming dead centers and increasing tbe power. Im
proved tbrottle devices are also provided for use in 
connection witb several steam cylinders and steam 
channels leading to their ollposite ends, so tbat steam 
may be admitted to tbe inner end of one cyl inder and 
tbe onter end of tbe other and tIice versa, there being 
likewise improvements in tbe valve gear for operating 
and controlling tbe valves of tbe different cylinders. 

S P A  R K ARRESTER. - Langford C. 
Mabie, Richmond, Va. Tbis is an improvement for 
locomoti vc and otber higb pressnre engines designed 
to entirely eliminate from the prodncts of combnstion 
all sparks and cinders and carry them to a place of 
temporary deposit, also carrying off the thick black 
smoke. Witbin the stack is a novel construction and 
arrangement of two freely revolving wbeels having 
radial blades set at an inclination to the plane of the 
wbeel like a windmill wbeel, the inclination of the 
blades of tbe two wheels being reversed to give them 
revolution iu opposite directions, separating, by centri· 
fugal action, tbe sparks and cinders from the blast at 
two different points. 

CUT-OFF GOVERNOR.-Levi O. Harris, 
Cadi l lac, Micb. 'fhis is an automatic device for steam 
engines, designed to secure an economy of fuel and tbe 
more steady runnlDg of the engine. Within a cylin
drical cRsinE( commnnlcating with tbe steam chest Is an 
annular chamber In wbicb revolves a closely fitting 
sleeve baving valves on its peripbery, and In this sleeve 
oscillates anotber sleeve witb ports corresponding Ito 
tbe ports of tbe casing, tbe first sleeve having an outer 
extension sleeve connected to a bevel gearing, wblle the 
inner one bas a sbaft connr-cled with tbe governor 
levers. Iu operation tbe steam has to pass throngb 
registering openings, and the ports are tbrown more 
ont of register as tbe engine runs too fast. being in per
fect register only as the engine is run at tbe speed 
designed. 

WRIST PLATE.-James Barclay, Sioux 
City, Iowa. Tbis device consists of two plates or disks 
arranl(ed concentrically and mounted to turn inde
pendently one of the other, one of tbe d isks being con
nected with the valve rods and tbe other w1th tbe hook 
or eccentric rod, tbere being also a locking device for 
connecting the two disks witb each otber. The wrist 
plate tbus provided is of simple and durable constrnction 
and tbe arrangement permits tbe engineer to easily 
start tbe engine witbout being compelled to lift the 
hook rod and hold it up while manipnlating the 
throttle valve and starting bar. 

BALANCED SLIDE VALVE.-William T. 
Harrison, Pooler, Ga. This is a valve of simple and 
durable construction, arranged to supply tbe cylinder 
with a full charge of steam at the t ime tbe piston is at 
the commencement of tbe stroke. Tbe invention con
si�ts of inlet ports formed in tbe slide valve and.a  
balance plate provided witb a port adapted to  conne�t 
witb tbe valve inlet ports at tbe time the steam is ad
mitted to the end of the cylinder. 

VEllCLE PROPELLING MECHANISM.
Isaac B. Jones, Xenia, Obio. A sbaft carrying a cone 
pnlley, and adapted to be driven in eitber direction by 
a motor, is located on the vehicle body, a belt connect
ing this pulley with a second cone pulley on the axle of 
the vehicle, a convenient shifting mecbanism for the 
br.lts being provided. The mecbanism is simple and 
durable and permits of readily changing tbe speed of 
tbe vebicle without changing tbe speed of the motor, 
while It is also arranged for conveniently rnnning and 
steering the vehicle in any desired direction. 

Ralhvay Appliances. 

CAR COUPLING,-E. H. B. Knowlton, 
West Superior, Wis. Tbls is an improvement in tbat 
claRs of devices known as .. twin jaw " con piers, and tbe 
invention provides means wbereby tbe jaws can be au
tomatically coupled and locked wben brought together, 
together with means for antomatically locking them in 
an nncoupled position when tbey are separated. Tbe 
lock can be qnickly and easily operated to unconple 
the jaws, and the top surface is witbont any irregulari
ties or openings to afford lodgment for ice, snow and 
dirt. 

RAILWAY GATE.-JOhn S. Chambers, 
Jr., Allegheny, Pa. Tbis ls a swinging gate wbicb will 
entirely close the crOSSing, and will fold when raised, 
thus clearing overhead electric wires and other obstruc
tions. It has a main arm to which is pivoted a snpple
mental arm, an inclined gnide pivoted to the main arm 
projecting over and beyond the pivot of the arms, 
while a cable has one end secured to tbe free end of the 
snpplemental arm and Is passed through the gnlde, its 
other end being secured to the snpport at the pivoted 
end of the mllin arm. The length of the arms lS varied 
according to the height of the obstructions above the 
track. 

TRAIN SMOKE CONDmT.-Chester L. 
Morrison, West Point, Va. Tbis invention covers an 
improvement in devices for carrying away smoke from 
a locomotive, providing for this purpose a simple and 
Inexpensive apparatus by means of which the cinders, 
smoke, etc., will be discharged from the rear end of the 
train, where tbey cannot annoy the passengers. It con
sists of a conduit made np in sections and open at each 
end, the section on the locomotive having a flaring 
month which is open over the smoke stack, and the 
conduit rUBning the entire length of the train. Simple 
and effective means are provided for conpling the 
several sections togetber, so that they will be smoke 
tight and will conform to the different movementa of 
the cara.  

J t itutifit �mttita •• 
Meehanlcal . Appliances. 

PUNCH. - Francis N. Simmonds, San 
Francisco, Cal. This Is an inexpensive article to make, 
while designed to operate efliciently, tbe penetrating 
portion of tbe punch being cbeaply and easily renewed 
after it is worn out. It has a removable face with a 
screw-tbreaded bore aligning wltb that of the body to 
wbicb it Is attached, and a bolt with an operating bead 
is passed dowu throngb the body and face, tbe lower 
end of the bolt belOg tbreaded to engage the tbreads of 
tbe bore of t.be fill''". The lower end of the bolt ' bas a 
sligbtly projecting bardened centering point, the several 
parts being so firmly nnlted tbat there is no liability of 
the face getting loose upon the bolt. 

COAL DRILL.-Charles S. Sheppard, 
Pittston, Pa. An anger is formed at one end with a 
dovetailed groove having its sides diverging outwardly, 
and a center cutter engages witb its shank one side of 
tbe groove. wbile a cntter standing at angle thereto 
enl(ages witb its shank tbe otber side of tbe groove, a 
bolt in the auger end havinli: its head wedge-shaped 
engali:ing tile adjacent Inner sides of tbe shanks of tbe 
center and cutter. Tbe drill Is of simple construction, 
and IS designed to easily and conveniently cut a large 
opening in the coal witbout requiring much power. 

Agricultural. 

PLANT FRAME. - Edward K. Jones, 
Portland, Oregon. Tbis frame has a soil receptacle, 
with a cover and fruit protector having openings for 
tbe plants to project through, and prevents the washing 
away of the soil and ita spattering upon the fru it. It is 
especially adapted for strawberry cnlture, and Is pre
ferably 5� by 12 feet in Size, accommodating 12 dozen 
plants, the openings being 4 Inches in diameter. It is 
adapted for nse in all localities, tbe plants being readily 
protected from heat or cold, and it is provided with per
fect means for ventilation, Irrigation, and drainage. 
With this frame fmit may be produced very early lO 
tbe season, and Its production continued until very 
late, young plants being forced to early maturity and 
made to yield large qnantities the first season. 

ANT HILL CUTTER. - J 0 h n T y m, 
Nortb Bend, Neb. Tbis device comprises a frame With 
side runners, with a cntter arranged obliquely to and 
secured at ita front end to one of the runners, wbile 
adapted at its rear end to permit trash and the like to 
P"ss olf. It is designed to be dragged over the ground 
by a horse, when tbe cutter will strip the ant hills off 
clooe to tbe ground surface, so tbey can be readily re
moved and tbe ground left In condition for cultivation. 
By means of an adjusting lever tbe cutter may be lifted 
and beld off tbe ground in moving the machine from 
place to place. 

Miscellaneous. 

METHOD OF MINING COAL.-Peter C. 
Forrester, Wilkeson, Washington. Tbe metbod of 
mining provided by tbis invention consists of first 
forming in the vein a series of vert i cal cnts and hori
zontal cnts or drifts or cross cuts Intersecting with tbe 
vertical cuts, and then nndercutting or blasting from 
below the pillars of material formed between tbe cuts 
and cross cuts. By this metbod tbe miner will not be at 
all subjected to tbe obnoxious gases arising in blasting 
or undercutting, and can al ways go to a place of safety 
whenever a blast is fired, while there is also a saving of 
lumber used in building tbe cuts. 

VEHICLE WHEEL. - August Bauer, 
Sandusky, Ohio. Tbis wbeel has a circular brace 
fast.ened to it at a point between the bub and felly, tbe 
brace consisting of two circular rings or flanges, with 
intermediate filling blocks or sections between the 
spokes, the rings and filling blocks being clamped to
gether by bolts or rivets. Tbls Improvement may be 
applied to any old wbeel to strengtben It and prolong 
its nsefulness, preventing the spokes from breakine:, 
bending or getting loose. 

T A I L BOARD SPRING. - Freeman 
Nickerson, Jr., Fall River, Maos. This Is a combined 

I spring and catcb, constrncted of two pieces of metal, 
for keeping the tail board of a vehicle closed when shut, 
while readily admitting of tbe openinl( or dropping or 
the board when tbe vebicle Is to be loaded or nnloaded. 
The spring Is made of sbeet steel, and tbe catcb. 
secured to it Is very solid and strong and made to pro
ject beyond the free end of the .pring, where it is of a 
roll or hook sbape above, to form a ready handle for 
lifting tbe spring. The device is designed to be mncb 
cheaper than the ordinary devices for the purpose. 

WIRING FENCE PICKETS.-Lemuel H. 
Slagle. East Brady, Pa. A macbine of simple and 
dnrable construction, designed to be very effective for 
tbis purpose, Is provided by this invention, the ma
chine crossing the wires after the picket Is inserted, 
and having a tension device to give a proper tension 
and twisting to the sets of wires. A series of levers are 
pivoted on a post, each lever having forked ends to re
ceive tbe wires, and a retaining wire is held on eacb 
lever to extend across the fork and hold the wires in 
place, while a bar is pivotally connected to the levers to 
give them a swinging motion. 

LADDER. - James F. Mitchell, Titus
ville, Fla. Tbis ladder is especially designed for pick
ing oranges and otber fruit. It has a stralgbt section, 
hinged to tbe top of which is a section that Is  curved 
and extended laterally in a plane at an angle of not less 
than forty-five degrees to the body of the ladder, the 
top section being in most cases extended at a right 
angle to tbe body portion. 

FEED TROUGH.-Earl B. French, Oak
land, Cal. In tbis feed trongh the feed is supplied 
gradnally, so that the animal will be compelled to eat 
his feed slowly and thoroughly masticate it. The 
trongb is made with a"side reservoir separated fr�m tbe 
other portion by a removable partition, a ratchet 
mecbanism holding the partition in position In the 
reservoir. Tbe flow of feed i. controlled by the move
meDt of the partition by tbe animal feeding, this also 
preventing the trougb from clogging, while the adjust
ment of the partition provides for different kinds of 
food. 

KNOCKDOWN EXHIBITION STAND.
Herman A. J. Rieckert, New York City. This stand 
has two connected corner posts, sides being IlInged to 
tbe posts and shelves hinged to the connectinQ: bars of 
tbe posts, eacu made in two parts binged togetber and 
resting on cleats formed on the sides. The stanq. Is of 
simple and durable construction, and can be readily 
folded for storing and. transportation. U Is arranged 
to be conveniently set nl= for use in stores, hotels, and 
like places, for exhibiting goods. 

JOURNAL PAGE FILE.-John O'Rourke, 
Mandan, North Dakota. Covers adapted to Inclose 
beavy indexed pages are hinged to a central baBe por
tion, a jointed section forming the back edge and per
mitting the Ille to be closed as an ordinary book. On tbe 
base Is a spring-pressed bar carrying curved file posts, 
tbe doubled.over npper ends of which enter sockets In 
tbe top of posts secured to suitable plates on the base, 
the pressi ng down of tbe curved posts forming the 
nsual file loops. and enabling the jourual sheets to be 
tnrued freely from one cover to tbe other. Tbe Im
provement forms a simple file wbich may he convenient
ly operated, and In which may be kept journal Rheets, 
statements, snmmaries. and matters of a similar na
tnre, in form for ready reCerence. 

BEER DRAWING APPARATUS.-Peter 
F. Gaynor, Greenbush, N. Y. Tbis invention affords a 
simple means by which beer may be conveniently drawn 
under pressnre from the cask, the device being inserted 
in tbe cask witbont spilling any beer or freeing any gas. 
The spile is of the usual external shape and within It Is 
a seat against which fits a rubber packing valve having 
at its lower end a swinging flap normally pressed np
ward by tbe pressnre witbin the cask. A novel form 
of stem and handle takes the place of tjIe ordinary cock, 
the beer flowing 9.S readily tbrongh it as tbrough the 
nsnal fancet. 

BAR FIXTURES. - John Neumann, 
Brooklyn, N. Y. Tbis Invention provides separable 
and intercbangeable bar fixtures, such as rinsing cham
bers, shelves, and drain trays, tbat tbe position of the 
parts may be changed as desired, and so tbat any of 
tbe parts may be readily detsched from otber adjacent 
parts for cleansing or repair. The Improvement is ap� 
plicable to counters or bars where liqnors of various 
kinds are served to customers by the glass. 

LAMP BURNER.-Patrick J. F. Graeme, 
B�nlab, Canada. A triangular frame is adapted for 
vertical movement at each side of the wick, and there 
are horizontal spring-actuated piston rods at each side 
of the frames, each having a head block contacting 
with the frames, wbile telescopic hoods secnred to the 
head blocks inclose the wick:tube. The constrnction is 
snch that tbe flame may be extingnished and the wick 
trimmed automatically upon lowering the wick, it 
being alHo provided that th .. wick may be raised and 
lowered without operating the extlngnlshlng and trim
ming mechanism. 

TEA KETTLE.-John Black and Fred. 
c. A. Natius, South Cbicago, Ill. Tbe breast of tbis 
kettle rises above the general level of the top and above 
the filling opening, forming an air space when tbe ket
tle is fllled, and tbis space is connected by a tube with 
the npper part of tbe spout, and the bail whee thrown 
over rests on projections which prevent undne heating. 
By tbis construction the water in the kettle Is prevented 
from boiHng over at either the spout or filling opening, 
and in bandling the kettle there is no danger of burning 
or scalding the hands. 

COOLING ApPARATUS.-Sherman L. 
Smitb, Plymouth Penn. This is an apparatns de
signed to facilitate tbe transportation in good condi
tion of butter and like articles In warm weather, pro
viding therefor a tray·holdlOg receptacle adapted to be 
placed in a cask containing Ice or spring water. tbere 
being a locking connection between the receptar·le and 
tbe cask. Tbe receptacle Is preferably made of sheet 
metal, and its construction Is such that portions of its 
contents may be readily removed witbout disturbing 
others. 

Toy.-George W. Galbreath, Sedalia, 
Mo. 'l'bis is a device constructed somewbat in the na
ture of a target, and provided with an attacbed elastic 
cord carrying a weight wbich may be made to strike 
tbe �t, tbe latter when being struck at tbe center 
automatically sounding an alarm. Tbe toy may be held 
In the hand, one or both hands being employed in its 
nse. 

TRUSS. - William A. Adair, Moline, 
Kansas. Tbis is an improvement in trusses to be worn 
on t,be body In cases of hernia, and is light, stron!!', and 
easily adjnstable, to enable the pads to bear where 
necessary, wbile it is adapted to conform to the move
ments of the body, and sufliciently elastlc to adapt 
itself to any momentary local expansion. 

URINAL.-Charles G. Zeilman, Albany, 
N. Y. Tbi. invention provides an automatically oper
ating flnsbing device, which also affords a positive seal 
at all times against the escape of sewer gas. The con
strnction Is simple and the parts are not liable to get 
out of order. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents eacb. Please 
send name of tbe patentee, title of invention and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

TRAVELS AMONG THE GREAT ANDES OF 
THE EQUATOR. By Edward Whym
per. With maps and illustrations. 
New York : Charles Scribner's Sons. 
1892. pp. xxiv, 456. Price $6. 

SUPPLEMENTARY ApPENDIX TO TRAVELS 
AMONG THE GREAT ANDES OF THE 
EQUATOR. By Edward WhY!D-per, 
with contributions from H. W. Bates, 
F. C. S. (and many others). London: 
John Murray. 1891. pp. xxiii, 147. 

These sumptuons and richly Illnstrated volumes it i. 
qalta lmpoealble to review within the limIta of the space 
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at our command. Edward Whymper is the first man 
who sncceeded In climblnli: tbe Matterhorn In Switzer
land, and his gtaphic acconnt of bis travels and monn
tain climbing in Sonth America Is simply fascinating. 
The desperate hardships encountered at.such high eleva
tions are pictured, and tbe odditl .. s of tbe cbaracters 
!'let with, whetber of b1S party or not, give an agreeable 
flavor of humor to the recital. The appendix, a sepa
rate volume, touches n pon the sCientiftc resn I ts of tbe 
expedition. 

TRANSACTIONS OF THE AMERldAN IN
STITUTE OF ELECTRICAL ENGINEERS. 
VoL VlI. 1891. New York: Pub
lished by the Institute. Pp. Xl, 635. 

All that Is necessary to say of tbis very hand.ome 
volume Is that every electriciall shonld possess it. Tbe 
papers, tbeir authors. and tbe discnssions annexed to 
such papers gi ve tbe blli:hest val ue to tbe work as an ex
ponent of advanced electrical views. Tbe steel engrav
iDE(, portrait of ElIbn Tbomson, will recall to many 
the features of the great engineer, tbe inventor of elec_ 
tric welding and investigator and inventor in many 
other branches of alternate cnrrent work. Among the 
more notable papers in it may be cited Tesla on Alter_ 
nate Currents of very hlgb Freqnency, Kennelly on in
ductance, with the discussion and committee's report. 
and reports on the Frankfort Electrical Congress. But 
this paticnlarization does not affect the value of the 
other papers with accompanying discussions.  

ENCYCLOPEDIE SCIENTIFIQUE DES AIDE-
MEMOIRE, PUBLIEE SOUS LA DIREC
TION DE M. LEAUTE, MEMBRE DE 
L'INSTITUT. Etude Experimentale 
Calorimetrique de la Machine a Va
peur. Par V. Dwelshauvers-Dery. 
Paris : Gauthier-Villars et Fils. J?..P. 
213.-Transmission de la Force Mo
trice par Air Comprime ou Barefie. 
Par Al. Gouilly. Paris : Gauthier
Villars et Fils. Pp. 170.-Resistance 
des Materiaux. Par M. Duquesnay. 
Paris : Gauthier-Villars et Fils. Pp. 
187.-La Distribution de l'Electricite. 
Installations Isolees. Par R. V. 
Picou. Paris : Gauthier-Villars et 
Fils. Pp. 168. Price per volume, 75 
cents. 

We note the reception of four little volumes of tbls 
encyclopedic aid to memory. The books are all well 
edited, and the snbjects seem well treated. Where re
qnired they are flIustrated, and the attractive appear
ance of tbe books adds materially to tbeir value. 

THE GALVANIC CIRCmT INVESTIGATED 
MATHEMATICALLY. By Dr. G. S. 
Ohm. New York : D. Van Nostrand 
Company. 1891. Pp. 269. Price 
50 cents. 

Tbe science series of the D. Van Nostrand Company 
has never received a more Interesting acquisition tban 
tbe present one. It is a translation of tbe famons 
paper of Dr. G. S. Ohm, pnblished in 1827, in wbich 
Ohm's law was enunCiated for the flrst time. The only 
previous translation has been hard to obtain, and elec
tricians will generally welcome the present translation. 

A MANUAL OF PHONOGRAPHY, OR WRIT-
ING BY SOUND. Br, Isaac Pitman. 
London: Isaac Pltman & Sons. 
Australia : Edwards, Dunlop & Co. 
1890. Pp. 87. Price 40 cents. 

THE PHONOGRAPllC TEACHER. By 
Isaac Pitman. New York : Isaac 
Pitman & Sons. Canada : The Copp, 
Clark Co. 1891. Pp. 46. Price 15 
cents. 

PRACTICAL CARRIAGE BUILDING. Com
piled by M. T. Richardson. Pro
fusely illustrated. Vol. 1. New York: 
M. T. Richardson Co. 1892. Pp. 222. 
Price $1. 

We have before now favorably commented on pre
vlons works on practical blacksmithing. We can ex· 
tend the same favorable consideraticn to tbls book. It 
seems thorongbly practical and to tbE> point. and well 
adapted for repairers who bave many different cases of 
breakage and wear to deal with. Numerous IIlnstra
tions are given to elncidate the text. Many contribu_ 
tions from practical workers make the book read like 
an emanation of experience. 
STEREOTYPING. The papier mache pro

cess. By C. S. Partridge. Chicago, 
Ill. 1892. Pp. 139. 

The flong process of stereotyping i. given in detail 
by Mr. Partridge. Tbe tools, presses, etc. , required are 
illnstrated, and every step of the process receives due 
consideration. Tbe author claims to have embodied tbe 
best receipts aud J1rocesses as evolved from seventeen 
years' personal experience. 

IRRIGATION CANALS AND OTHER IRRI
GATION WORKS. By P. J. Flynn, 
C. E. San Francisco, California. 1892. 
(Two vols. in one.) Pp. :xx, 398; x, 283. 
Price $8. 

The general subject of open cbannel irrigation as em
ployed injthelWestern regions of the Uni ted States is tbe 
topic treated in the seven hundred pag .. s of this work. 
Tbe first volnme is devoted to irril(ation canal. and 
other Irrigation works, the second to flow of water in 
irril!:ation canals. We can only make the old complaint 
tbat space forbids anything like an adequate review of 
this very handsome work. It Is a credit to the pnb· 
lisher as well as to the antbor, and will be found of ex
tensive use. 

SAFETY VALVES : THEIR HISTORY, IN
V1l!N,!ION, AND CALCULATION. By 
William B. Le Van. New York : N. 
W. Heilley & Co. pp. xiv, 155. 
Price $2. 

. 

As the safety of a boiler and the life of its engineer 
and others depend on the all-important safety valve, 
it is eminently appropriate that a book should he de
voted to so Important a topic. Sticking safety valves, 
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miscalculated levers and similar 1actors have ""en re
spomible for many disasters. In Mr. Le Van's work we 
have the full snbject properly presented, calcnla tions 
el ucidated, the d ifferent constructions shown, and last, 
but not least, the ills that safety valves are heir to are 
deecribed. The numerous il l ustrations are an excellent 
feature. 

RECORD OF SCIENTIFIC PROGRESS FOR 
THE YEAR 1891. By Robert Grim
shaw, M.E. ,  Ph. D. New York: Cas
sell Publishing Co. Pp. vi, 372. 
Price $1. 50. 

III brief form the entire field of scientific work is cov
ered by the author. The mere recital of his headings 
would fill the space IIllotted for a review. The absence 
of illustrations and the necessarily short treatment al
lotted to so many subjects are the features of the work 
which we can least approve of. The volume wi l l  be 
found, however, of use and interest. An excellent inde" 
closes the work. 

How TO MAKE INVENTIONS. By Edward 
P. Thompson . New York: D. Van 
Nostrand Co. No date. Pp. ii, 161. 
No index. Price $1. 

As this work covers the whole field of the arts it is cer
tain that if reviewed carefully errors could be indicated. 
But in the main it is an excellent manual, and will be 
read by many de�irou8 to become inventors. COllsidera
ble labor on the author's part must have been requi s i te 
to give so logical and clear an arrangement to such di
versified material. As is al ways the case when a book 
of this type Is well done, it  is  most interesting reading 
and can be commended to many others than in ven tor • •  
A CONCEPT O F  POLITICAL JUSTICE. By 

J. W. Sullivan. New York : Twen
tieth Century Publishing Co. 1891. 
Pp. 58. Price 10 cents. 

THE MODERN COOK BOOK. 
0. : Mart, Crowell & 
Pp. 320. 

Springfield, 
Kirkpatrick. 

THE FORGING OF THE SWORD AND 
OTHER POEMS. By Juan Lewis. Il
lustrated by Charles Bradford Hud
son. Pp. 103. 
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TABLE OF CONTENTS. 

1. Elegant plate in colors of a very handsome resi
dence erected at Sea Side Park, Bridgeport, 
Conn. Two perspecti ve views, floor plans, etc. 
J. W. Northrop, architect . Cost $17,000 com
plete. 

2. Plate in colors of a summer cottage erected on Dia
mond Island, near Portland, Me. Perspective ele
vatlOns and two floor plans. an excellent design. 
Cost $2,500 complete. 

3. A very attract ive summer cottage recently erected 
at Great Diamond Island. neur Portland, Me. 
Floor plans and perspective elevation. Cost $2,000 
complete. 

4_ A handsome residence in the colonial style of archi
tecture, at Bridgeport, Conn., recently erected for 
W. F. Hobbs, E.q. Cost about $7,500 complete. 
Perspective view and floor plans. J. W. North
rop, architect. 

5. A one story brick cottage erected at Rich mond, Mo. 
Perspective view and floor plans. Cost about 
$2,300 complete. 

6. Several photographic plates of handsome residences 
near New York. 

7. A suburban residence of attractive design erected 
at Bensonhnrs!, Long [sland, N. Y. Cost $5,300 
complete. Floor plans and perspective VieW. 

8. A very tasteful design for a stair hall, for a resi
dence in Cleveland, O. 

9. Perspective view and ground 'plan of St. Andrew's 
Episcopal Church. at 127th Street and Fifth 
Avenue, New York. H. M. Congdon, architect, 
New York. 

10. Sketch and plans of a convenient and economical 
house. Cost $1,100. 

11. A Cahfornia residence. Perspective elevation and 
floor plans. A pleasing design. 

12. Perspective and plans of the Manchester Palace of 
Varieties, Manchester. 

13. Examples of English interior decorations and 
furnishings. An entrance hall. A Chippendale 
drawing room. 

14. Miscellaneons contents : The white stain or elllo
reBcence on bricks.-Household pests.-The key
note of an anditorinm.-Curious foundation8.
An Albany house.-To keep iron pipes from rust
in g.-The Senate chamber new decorations.
Don't tnrn the exhaust into the sewer.-Floors 
and their finish.-Bedroom furnishing.-Moderate 
price screens, ilIustrated.-Improved hot water 
heater, illustrated. - French observations on 
Americnn constructions.-The compensation of 
architects. - A speaking tnbe and earlphone, 
illustrated.-Diamond wall finish.-Fireproofing 
receipts.-An improved hot water heater, illus
trated. 

The Scientific American Architects and Builders 
Bdition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, eqnal to abont 
two hundred ordinary book pages : forming, practi
cally. a large and splendid MAGAZINE OF ARCHITEC
TURE. richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectnral Construction and 
alJied snbjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CmCULATION 
of any Architectural publication in the world. Sold bJ 
all newsdealers. 
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For Sale-One 15 H. P. double cylinder, double drum, 
friction horizontal hoisting engine, with boiler and fix. 
tnres. New. Address W. p, DaViS, Rochester, N. Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 
.. U. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
6 Spindle 'I'urret Drill Presses. A.D. Quint, Hartford,Ct. 

For fonndrymen's metallic pattern letters and figures 

were both on the same cirouit and that the circuit was ing the lenE!th to 12 inches and increasing the dia
not broken in any way, yet the armature, which i. piv- meter correspondingly. Instead of using two layers 
oted in the middle, has each end alternately attracted. of No. 12 wire in the primary coil, we would suggest 
Not understandinl: the reason for this. will you please Ihe use of fonr layers of No. 16, wi th the ends brought 
explain it thoronghly? It was an old telephone not in ont, so tbat you can nse the several convolutions in 
use, and I don't know whether the bell is just like the series, or 2 in series and 2 in parallel, or all in parallel, 
ones in use now or not? A. The bell you examined to adapt the coil to different currents. The secondary 
was a polarized bell, and the current which operates wire is rather large for long sparks; however, it ought 
it is an alternating current. The armature of the bell is t o  give sparks of great intensity. The secondary coil 
magnetized, and the reversals of the cnrrent cause the shonld be made np in sections according to the method 
armature to be alternately attracted and repelled. 7. of Ritchie. Yon will probably succeed in producing a 
Could yon tell me of a way by which the gloss or shine 4 or 5 inch spark. 

send to H. W. Knight & Son, Seneca Falls, N. Y. 

Universal and Plain Milling Machines. 
Pedrick & Ayer, Philadelphia, Pa. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Colnmbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co .. Laight and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pnmpingplants. Irvin Van Wie, Syracuse,N. Y. 

For Sale or Wanted Manufactnred on Royalty-Wall 
and ceiling mop. Patent No. 465,188, issned Dec. 15, l891. 
Address Chas. Moore, Visalia, Tulare Co., Cal. 

For tbe original Bogardns Universal Eccentrlo Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

'I'he best book for electricians and beginners in elec
tricity is " Experimental SCience," by Geo. 11. Hopkins. 
By mail, $4 ; Mnnn & Co., publishers, 361 Broadway, N. Y. 

What do you want to buy ? We will send without cost 
to you, catalogues, price lists, and information concern
ing anything you wish. Paret, Willey & Co., 265 Broad
way, New York. 

Competent perSODS who desire agencies for a. new 
popular book. of ready sale, with handsome prOfit, may 
apply to Mnnn & Co., Scientiflc American Office, 361 
Broadway, New York. 

Any one having a specialty of merit, and desiring to 
have it pushed on the Pacific coast by ODe who has Borne 
money and much energy, address B. C. B., 61 Nevada 
Block, San Francisco. 

$30,000 to $40,000 capital is wanted to extend the manu
facture of a product for which there is a very wide f!eld 
in everyday usage. It is a purely commercial enter ... 
prise, in which a large sum has already been invested by 
New York merchants of the very best standing, for pro'" 
viding the plant and equipment. 'I'he practical adapta
bility of the product has been thoroughly tested and 
demonstrated, and it Is to extend the field of its opera
tions that additional capital is desired. 'I'he fullest op
portunity will be given to bona fide investors to investi
gate the business. Address " Security," care Scientific 
American, New York. 

rrSend for new and complete catalogue of Scientiflc 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

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

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

I n q u i ries not answered in reasonable time should 
be repeated: correspondents will bear in mind that 
Borne answers require not a little research, aud, 
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SpeCi a l  Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scie n tific A m erican Supplements referred 
to may be had at the olllce. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

lll inerais oent for examination should be distinctly 
marked or labeled. 

can be removed from clothes? A. It Is said that spong
ing with a solution formed by dissolving 1 ounce of 
ammoninm bicarbonate in 1 quart of water will remove 
the gloss from clothes. 

(4326) W. T. B. asks : 1. If a motor 
wound to have a resistance of 3 ohms be connected to a 
battery having E=5 and C=lO, what Is the strength of 
C in the motor, and what is the E ?  A. If your E.M.F. 
is 5 volts and your current is 10 amperes, the resistance 

E 
of your battery must be (according to - =C) � ohm. 

R 
� + 3=3�. This is, according to the same formula, 5+ 
3�=1'428 amperes. 2. Is watts= C  E correct for mo
tor? A. Yes. 3. By what rule or formula can one de
termine as to what the E, C, and Internal resistance of 
a battery must be, to be most elllcient to drive a motor 
havinlt a known resistance? A. The resistance of the 
battery should be equal to that of the external circuit. 
4. For a plunge battery what should be the proportion 
of water, onlphuric acid and bichromate of potash, by 
weight and by measnre ? A. Make a saturated solution 
of bichromate of potash and water ; to this slowly add 
one-fifth its weight of commercial sulphuric acid. 5. 
Which is the best way to connect the cells of such a 
battery to run a motor-in series, multiple arc, 
or multiple series ? A. It depends npon the reeist· 
ance of the molor ; if its resistance is low, the cells 
may be connected in parallel;  if it is very high, they 
must be connected in series. A little experiment will 
soon determine the best arrangement of batteries for 
a given motor. 6. Is the efficiency of a plunge bat
tery impaired by the fact that the carbon plates are only 
one-half the thickness of the zinc one, although there 
are two carbons to one zinc, the other dimensions 
being the same ? A. The thickness of the carbon plates 
is not very material, although those of medium thick
ness are preferable to very thin ones. 

(4327) G. L. B. asks : Are there any 
means by which the time required for the Bun to radiate 
all of its heat can be computed? A. There is no cer
tainty in any compntations in regard to the time that 
the sun will continne to give light enough to sustain life 
upon the earth. The temperature of the internal mass 
of the sun is only a conjecture. The temperature of 
the photosphere has been estimated by various ob
servers at from 3000° to several millions. Professor 
Yonng estimates that 18,000° Fah. is probably nearer 
the trnth than the extremes. From the radiant heat of 
the sun as observed on a given snrface of the earth is 
computed the radiation in all directions throughont the 
sun's sphere. With this as a divisor, and the assnmed 
units of heat held in the snn at some assnmed tempera
ture with the sun's mass as a dividend, the time is ob
tained. According to Newcomb, this is about 10,000,000 
years, in which to wind np the age of life on the earth. 

(4328) H. B. C. asks how kodak ca-
meras are made to load and unload the sensit ive film by 
daylight without injury. A. The roll of sensitive film 
has attached to Its inner and outer ends a strip of black 
paper about a foot long. The roll comes.in square_ 
shaped cardboard boxes with a slit in one corner 
through which the paper passes. To load the camera 
you simply drop the square box into the compartment 
in the camera, then draw the outer black paper across 
the stage to the wind-up roller. Attach the paper to 
the latter, pll t on the rnll hvlder to the camera, and 
wind off the black paper until the sensitive film is 
brought into the focal plane. A certain number of revo
lutIOns tells you when the sensitive film is in place. 

INDEX OF NOTES AND QUERIES. No. When the exposures are made, the black paper on the 

Dynamo and motor construction . . . . . . . . . . . . . . 4326. 4347 inner end of the roll now surrounds the outside by 
Electric circuits . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  4345 continuous winding and protects it from light. The 
Fuses for electric circuits . . • • . . . . . . . . . . . . . . . . . . . . . . 4325 tIlm IS made of celluloid by the Eastman Co., Roches-
Glass bottles, to cut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4346 
Glass, to drill .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4337 ter, N . Y. 
Induction coil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4330, 4339 (4329) W. McC. asks : 1. A railway com-
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. ',000· . 4325 pany in this vicinity have a pump to fill a tank for en-D ograp lC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " """"', 4336 
Silo, theory of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4332 gine use; the pump and tank are one·half mile apart, 

---------------------- and an electrical alarm is nsed to signal the engineer at 

(4325) N. S. P. asks (1) for a receipt for pump when tank is full. Six cells of Leclanche bat

an invisible ink whIch can be made visible by blowing tery are used , and a float closes its circuit. In very hot 

the breath on the paper containing it, and which after· weat her the alarm will not work, but in cold or wet 

ward returns to its invisible state. A. Writing made weather it works well. What is the trouble and what 

with a weak solution of chloride of cobalt is blue when will remedy it ? A. Possibly the expansion of the wire 

dry and pink when moist, therefore, if you write with at one or more of the joints may affect the resistance 

this ink upon blue paper, by breathing npon it you will of the line, but if a ground is used, the trouble is pro

produce a pink color. By writing on glass with very bably due to the dryness of the earth surrounding the 

dilute hydrofluuric aCid, an invisible etching IS made, gronnd plates. The remedy is obviously to place the 

which stands ont clearlv when the ltlasB is breathed ground plates at a lower level, where they will be sur

upon. See SUPPLEMENT, No. 378, for the full process rounded by mOIst earth. 2. Have you any books that 

of making magic pictnres. 2. What is the metal nsed you could recommend to show the manner of cutting 

in the plugs connected in an electric current, and what in wires on a swi tchboard, especially a loop ? Also any 

are all of the reasons for its being used in preference on the setting up of telegraph instruments, both the or

to other metals ? A. Tin is often nsed for the fusible dinary and .. quad"? A. For answers to these queries 
consult Prescott's " Electricity and the Electric Tele
graph," price by mail $7. 

plugs, and some of the fusible alloys are also need. 
The main requirements are a metal not easily oxidiza
bll', which will fuse at a heat below that required 
to char wood or burn the insnlation of wires. 3. Has 
it much resistance, and why do the plugs blow out ? 
A. The resistance is considerably above that of copp.lr. 
The pIngs do not In reality blow out, but melt. 4. If 
two wires carrying a cnrrent of electricity are put into 
a bucket of water, the wires touching nothing but the 
water, does any current pass ? If so, what per cent of 
the enrrent used ? A. With a low E. M. F. a very small 
percentage of the current will pass, and this per
centage increases as the E. M. F. increases. The 
amount of current will of course depend upon the snr
faces exposed to the water. 5. While an electric 
street car is runninlt, could it be stopped quickly by 
reversing the motor, or would it damage it to do so ? 
A. In most motors, if reversed quickly, there will be 
danger of burning out the armature. 6. While examin
ing the bell in a telephone I noticed that the two coils 

(4330) E. S. A. inquires in regard to the 
feasibil ity of constructing a large induction coil under 
the following data. Coil heads of black rubber J;( inch 
by 6 inches square, length between heads 20 inches, 
rubber tube one-sixteenth inch rubber on a side 1 inch 
iuternai diameter, in which the laminated core (which 
is mov,.b:�) will be placed. Core Of charcoal iron very 
thin with paper lamin., between. Two layers of No. 
12 doub:e-covered magnet wire, B and S gauge, for 
primary, 20 pounds .011 inch or No. 29 B and S gauge for 
secondary. 'I'he question is, will the amount and gange 
of the secondary wire compensate me, considerinE! the 
previous data ? Of course, extraordinary pains will be 
exercised in insnlation, and a condenser will be pJaced 
in primary circuit. Can you mform me as to the length 
of spark. or an approximate idea of the coil 's efficiency. 
A. We think the length of yonr coil is too great for 
its diameter; that you would succeed better by reduc-

(4331) W. S. asks (1) what to put in 
whitewash to keep flies ont ? A. We know of nothing 
that can be used for the purpose that will not be offen
sive and injurious to the occupants of the room. Dalma
tian insect powder blown around the room occasion
ally is effective. 2. What chemical is put in a retort 
and then heated to make oxygen gas ? A. Potassium 
chlorate and bJack oxide of manganese mixed are u sed 
for producing oxygen. 3. What makes the magnetized 
sewing needle described in SCIENTIFIC AMERICAN Re
ference Book, page 101, point north and south ? A. 
The earth has magnetic poles like a magnet, which cor
respond approximately with the earth's axis. This po
larity is now supposed to be due to electric currents 
circulating in the earth in planes approximately par
allel with the equator. 

(4332) N. C. H. asks : 1. Will you 
please explain to me the philosophy of the silo ? Why is 
it the ensilage does not spoil ? A. The preservation of 
food in the silo depends mainly on the exclnsion of air. 
This is accomplished by placi ng over the ensilage a 
movable close·fitting cover and weighting it heavily. 2. 
Will you tell me of a good confectioner's receipt book 
and where to get it? A. The following are good books 
on confectionery: H Confectioner's Hand Book," price 
$3;  ..  Complete Practical Confectioner," price $4; .. Or
namental Confectionery," price $2. We can send you 
either of these books on receipt of price. 

(4333) N. L. writes : Will you kindly 
inform me, through your columns of inquiry, the 
voltage of a magneto·electrlc machine, the fields of 
which are composed of six 6 inch permanent magnets ? 
The armature of one pair electro· magnets 2X1 inch, 
With 9-16 inch cores, wound with about No. 25 wire. 
A. It is impossible from the above data to estimate the 
voltage of the magneto'electric machine. Probably the 
only method of measuring the carrent wonld be by the 
decomposition of water and the measurement of the 
resulting mixed gas. 

(4334) C. D. B. asks : 1. Will you state 
the E. M. F. of an ordinary gravity cell, and could the 
motor described on page 497 of " Experimental Science " 
be run with gravity cells ? If so,how many are required ? 
A. The E. M. F. of a gravity cell is practically 1 volt. 
The gravity cell is not adapted to running motors, on 
account of its high resistance,but with a sufficient num
ber made up in series of six to secure the proper voltage, 
you can rnn the motor. It would probably require 60 
or more cells to run it properly. 2. Wi]; you also state 
the horse power of the motor? A. With a proper bat· 
tery the motor will generate one horse power. 

(4335) W. P. says : What is the compo
sition of the artiflcial flowers and fruit nsed on mil
linery ? A. Mix bread crumbs, magnesia, and finely 
powdered starch. When fermented, it can be formed 
and colored to ar.y pattern. Use the lakes to color, and 
a solution of gamboge in alcohol for a varnish. From 
the " Scientific American Cyclopedia of Receipts, Notes 
and Queries." 

(4336) O. D.-With gelatiue bromide 
paper, C brand, made by the Eastman Company, 
Rochester, New York, and the eikonogen developer YO Il  
can make prints b y  lamp light with the greatest ease. 
You should nse Saxe or Rives photograph paper for 
blue prints. Probably the iron salts affected your 
paper. 

(4337) F. W. D. asks : 1. Are street car 
motors run by the use of only one wire ? A. The cars 
propelled by the trolley sy stem are supplied with a 
cnrrent by a single wire suspended overhead, the cnr
rent being returned by the track rails or by the 
ground, or both. See SUPPLEMENT, Nos. 707, 708, 709. 
2. How can 1 drill plate glass ? A. Make yonr drill 
of new tool steel. Do not heat it above a 10 w red. Sharp
en it, and afterward temper it by heating it to a low red 
and plunging it in a solution of chloride of zinc. this 
solution being made by dissolving the zinc in muriatic 
acid until it will take no more. 3. Which is the cheap
est light and power? A. A steam or gas engine. 4. 
Describe electric welding and forging of metals. A. 
Electric weldinlt is accomplished by passing a very 
hcavy current through the pieces to be welded. You 
Will find a full description of electric welding in SuP
PLEMENT, Nos. 592, 682, 582, and 785. 5. Has anything 
been made to lift itself into the airY Has it wings or 
wheels?  Describe its power. A. Up to the prcsent time 
no aerial machine bas been made that will lift itself and 
its motive power. For information on aeronautics see 
SCIENTIFIC AMERICAN, No. 7,Vol . 66, and SUPPLEMENT, 
Nos. 738, 739. 6. What dynamo will heat a bar one inch 
diameter to a welding heat, and at what cost? A. Write 
themakers of electriC welding machinery for this inform
ntion. 7. For experimenting purposes would you advise 
the purchase of a good lathe instead of having my work 
done by some one else ? A. If you are a good workman 
and have plenty of time, you will probably derive more 
satisfactiou from doing yonr own work. 8. Can noise· 
less powder be nsed in guns?  A .  We know of no 
noiseless powder. 9. What SUPPLEMENT tel ls  how to 
make a water motor? A. You wil l  find articles on water 
motors in Suppr.EMENT, Nos. 611, 611. 455, 463. 10. Wlll 
80 lb. pressure from hydrant give eight sixteen-candle 
power lights with dynamo ? A. WIth sufficient volnme, 
yes. 

(4338) J. w. S. asks : Would it be 
practical to propel a small boat by means of a force 
pnmp operated by foot power? Thp. pnmp to take 
water throngh a tnbe at the bow of the boat and dis
charge at the stern. A. Yes. It would be practical, 
but a pair of oars would give you better speed and be 
easier. 
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(4339) A. B. writes : 1. I have an in
duction coil of about the .ize of the one de.cribed in 
H Experimental SCience," which is, however, wound 
with No. 32 silk-covered wire .traight acro •• the .pool 
to a depth of about three inches, each layer being 
.eparated hy two thicknes.eo of paper well .hellacked. 
It gives a three-eighths inch spark, and will give no 
longer spark with double the amount of battery. A. 
By your mode of winding you have removed tbe outer 
layers of the coil too far from its magnetic center ; 
furthermore, the wire you have used i. too large ; but 
taking the coil a. it now .tands, you would probably 
get a bettcr result by connecting your cells in par .. Uel. 
2. Which i. the most injurious to Iife-a current with 
one ampere and 600 volts, or 0. current. of one-half 
amperage aud the .ame voltage? A. Tbe voltage being 
the .ame, the larger tbe current tbe greater the daager. 
3. Is it more economIcal to conduct a five-lImpere cur
rent with an E.M.F. of 100 volts than with 75 ? A: 
More economical in the use of copper. 4. Does anode 
mean the positive and catlwde the negative pole ? A. 
Yes. The anode is the electrode through which the 
current enter., and tbe cathode is the one through which 
it emerges. 5. Wbat i. tbe price of platinum per 
gramme? A. Sixty cents. 

(4340) R. A. W. states that a Sawyer
Mann 16 candle 50 volt lamp requires one amperc 
instead of one-half ampere, as stated in Note. and 
Qlleries some time �ince. 

(4341) R. W.-For the information you 
desire concerning solar printing we refet you to 
'Vilson '8 H Photographics ," price St. 

(4342) E. A. asks : 1. How can I con
nect two dynamos together to increase tbe voltage ? A .  
Connect them iI1 series. a s  you would two batteries. 2. 
How can iron be soldered? A. Iron may be soldered 
with soft .older by first tinning it, after the application 
of chloride of zinc or soldering fluid. Wrought iron 
and .teel may be brazed. Use borax for a fiux, and 
.pelter, sbeet bras. or silver .older for .older. 

(4343) F. M. G.-In the construction of 
your dynamo, the n.e of gas pipe for the core of the 
armature is a mistake. The capacity of the machin� 
could not be stated without expcriment. 

(4344) W. C. G. writes : 1. I have made 
a telepbone described (Fig. 5) in SCIENTIFIC AMERICAN 
December 14, 1889, but cannot get satisfactory results. 
and would l ike to know : If a larger .pool and more 
wire (No. 36 s. c.) were nsed than what is .hown in 
diagram, would it interfere with the working of the 
instrument? A. Too much wire would interfere with 
the working of tbe telephone by introducing nnneces
.ary resistance into the circuit. 2. What effect would 
a smaller amount have, or if tbe quantity on each .pool 
was not exactly the .ame? A. Too little wire wonld 
produce only a slight effect. If the two .pools were of 
nearly but not exactly the .ame reSistance, there would 
be no perceptible difference in the working of the line. 
3. Would it make a dIfference in the working of the 
instrument jf the " positive " end of each magnet was 
placed on the pole of each telepbone, or .hould the " po· 
sitive " end be pJaced on one pole and the . �  negatIve" 
one the pole in other? A. It makes no difference which 
pole of the magnet is u.ed. 4. Should the instrument 
bc connected by tbe screw. P of each instrument, or 
by the .crew P of one and Q of tbe other? A. Tbis 
is Immaterial. 5. Would a .traight, pointed magnet 
3 or 4 inches long answer in place of the U magnet ? 
A. Yes. 6. What kmd of .teel .hould I nse to make a 
.traight magnet, and would it be as permanent as the 
U magnet? A. Any steel tbat can be hardened. Ma
chinery .teel i. often used for this purpose. 7. In what 
number (SUPPLEMENT or SCIENTIFIC AMERICA)iI) is 
tbe .. House " telephone described? A. Tbe . . House " 
teleplIone is described in No. 20, vol. 55, of the SCIEN
TIFIC AMERICAN, page 303. 8. In what number is the 
description of an induction co!!, illustrated. for shock
mg purpo.e.? Not an intricate affair, but what would 
give a good shock and such that one could make with
out machinists' tools, etc.? A. Such a coil a. you 
mention is described in SUPPLEMENT, No. 569. 9. 
Would two thicknesses of paper bet.ween the magnet 
pole and coil be snfficient ?  A. Yes. 

(4345) W. W. L. asks : 1. What is the 
rcsistance of a 16 candle power Edison incandescent 
lamp? A. Ahout 220 ohms. 2. How many amperes 
would fiow into a .torage battery connected with the 
Edison incandescent light wire (E. M. F. 112 volt.) with 
four 16 candle power lamp. connected in CIrcuit thu. : 

...L. 
�-----{)-o-o-o 1 

FIG. 1. 

A. 0'012 of an ampere. 3. How many amperes would 
flow into battery witb one, two, three, or four 16 
cwdle power lamps connected in circuit thus : 
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FIG. 2. 
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FIG. 3. 

A. A • •  hown in your diagram, Fig. 2, the amount would 
be limited only by the mains and .ervice wire •• II.'! no 
re.istance is interposed between tbe dynamo and bat
tery except the conductors. You can connect the lamps 
in parallel in the manner shown in the third diagram. 
Then assuming the E.M.F. to be 125 volts, 2'27 ampere. 
would fiow through your battery. 4. · What i. the name 
given to the way the lamps are connected in each of 
these illustration.? A. The lamps in Fig. 1 are con
nected m .eries, those in Fig. 2 in multiple arc or 
parallel, and tbose in Fig. 3 in multiple .eries. 

(4346) W. G. C. asks : Is there any way 
I can remove the bottom of a green glass bottle 80 as 

Ii titutifit �tUtritau. 
not to destroy either piece, and leave the edges 80 they 
can be stuck together again? A. You can cut off the 
bottom of the bottle by nsing a curved hot wire, turn.
ing the bottle in the wire so a. to cause it to heat on a 
circumferential line. It Is well to scratch the bottle 
with a .harp file at .ome point in it. circumference to 
start the fracture. If the bottle does not break, a drop 
of water applied to the .cratch will generally start the 
crack. 

(4347) E. R. H. asks : 1. What is the 
nature of tbe .o-called Foucault current? A. They are 
currents generated in the core of the armature and field 
magnet by induction, in the .ame manner as those gen
erated in the wire of the armatllre. 2. How doe. a 
laminated core promote the cooling effect in nn arma
ture core ? A. Laminre, with tbe in.ulation between 
the laminre, prevent the circulation of theee currents 
and thus prevent heat. 3. Are armature core. and field 
ma/!1let.s wound m"thematically correct with regard to 
the size and length of wire? A. They are practically 
oorrect ; a formula has been devi.ed which would render 
it possible to dcsign a dynamo by mathematical calcu
lation. alone. Many of the formnla. in electric work 
are impract.icable. 4. What is the limIt of speed in a 
low·.peed dynamo? A. It depends on the design of 
the dynamo; a dynamo may be constructed to generate 
a current at almost any speed. 

(4348) A. L. D. says : What papers or 
book. do you publish that wi l l  give me information on 
the construction of an incnbator, and al.o "hat work. 
could I get to instruct me in pboto-engraving process 
work? A. For incubators see SUPPLEMENT, Nos. 612, 
630, 778, &%. Regulator, 848. For photo-engraving, 
see SUPPLEMENT, Nos. 612, 731.768. 849. 656. 

(4349) W. F. A. asks for a simple test 
for iron in .al ammoniac. A. The color will show it. if 
in quantity. Dis.olve in water and add a drop of 
nitric aCid, boil, cool, and add .olution of pota •• ium 
ferrocyanide or sulphocyanide. Tbe fir.t will give a 
blue color, and perhaps a blue precipitate, if iron i. 
present ;  the latter will give a red color. 

(4350) G. A. W. asks : Will you please 
inform me bow pure bisulphite lime and sulphite lime 
are made ? A. By acting on caustic lime with .ulphurons 
oxide. The latter may be made by burning snlphur, 
or by boiling oil of vitriol and with snlphnr or with 
powdered charcoal. 

(4351) G. S. H. says : A car moves 
around a curve at a certain .peed ; the outer rail is high 
enough to insure safety; if the center of gravity is raised 
in the car by building it higher, what will be the effect? 
Will it add to the safety or detract from it? Will it be 
necessary for .afety to add to the elevation of the onter 
rail or not ? A. It will make the car more liable to be 
upset, and the outer rail mnst be raised to compensate 
for it. 

A. M. P. asks : How can I etch on steel, as knives, 
etc. ?-Prof. McD. a.ks for a table giving the atomic and 
equivalent weights of the elements, with t.heir quanti
valence. I have such tables, but they do not include 
the later element •• -B. G. T. wants receipt for lut.e. for 
retorts.-C. N. asks for a receipt for bleaching fluid. 
-A. G. M. asks how to make gold lace.-B. S. T. wants 
formulas for fiuore.ccnt Uquids.-P. W. S. asks instruc
tions for polishinll: tbe edges of leather .trop •• -H. H. 
K. asks for instructions for nsing .alicylic acid. 

An.wers to all of the above queries will be found in 
the " Scientific American Cyclopedia of Receipt., Notes 
and Queries," to which our correspondents are referred. 
The advertisement of this book is printed in another 
column. A new circular i. now ready. 

TO INVENTORS. 
An experience of forty year., and the preparation of 

mOre than one hundred thousan4 applications for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facUities for procuring patents everywhere. A 
synopsi. of the patent laws of the United States and all 
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abroad, are invited to write to this Office for prices which are low, in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
For which Letters Patent 0 1  the 

United States were Granted 

May 3 1892, 
4.ND E4.()H BE4.RING TH4.T DATE. 
[See note at end of list about copies of these patents.] 

Box. See Fmlt box. Journal bor. Letter box. 
Twine box. 

Box for .tationery, etc., G. B. Hurd . . . . . . . . . • . • . . . .  474,062 
Bracket. See Towel bracket. 
Brake. See Car brake. Cycle brake. Hemp 

b.ake. 
BriCk. C. Borwer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,285 
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Buckle, F. R. Tate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,198 
Bnckle, cross line. A. p. Story . . . . . . . . . . . . . . . . . . . . . . .  474,195 
Buckle, suspender, J. A. Traut . . . . . . . . . . . . . . . . . . . . .  474,199 
Buggy top lock, D. J. Shultz . . . . . . . . . . . . . . . . . . . . . . . . .  474,198 
Burner. See Gil.'! burner. Oil burner. Vapor 

burner. 
������'."J,\."j'2c������'. ::': ���������� ��. ��:: : : :  f��:� 
Button, S. W. Sh orey . .  . . . . . . .  . . . .  . . . . . . . . .  . . • • • • .  . . .  474,150 

����g� �a�El�e�I����H:rd:::-2��: : : : : : : : : : : : : : : :  f�f:r� 
Cable grip, T. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,185 

8:��e -g:l8R�:.:�chanism, W. Hewitt . . . . • . • • . . . .  474,249 

Ca:c bicyle electriC, E. M. Boynton . . . . . . . . . . . . . . . . . 474,331 Car brake, Neumann & pflanz . . . . . . . . . . . . . . . . . . . . . .  474,261 
Car couplmg, D. U. Graveline . . . . . . . . . • • • . . . . . . . . •• . .  474,123 
Car coupling S. F. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,124 
Car coupling, J. C. Look . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  474.090 
Car coupling. R. F. Ludlow . . . . . . . . . . . . . . . . . . . . . . . . . .  473,988 
Car coupling, C. H. Old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,951 
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Car vestibules, bellow. fold coupling for, E. L. 

Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.954 
Card .tripplng apparatus. E. Gibson . . . . . . . . . . . . . . . .  474,318 
Cardi'Y'l machines, top flat adju.tlng device for, 

E. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  414,349 
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Carrier. See Fruit carrier. Package carrier. 
8:g· re��:t:;�nC3�;co�J:f,1�\���bbott . . . . . . . . . .  474,278 
Ca.ter, Hardenbergh & Froehley . . . . . . . . . . . . . . . . . . . . 473,924 

c
e
'Y�ierv��I.� .���. ���.�I��. ���:��.� �r.��: . �: . �: 414,143 

Chain links, manufacture of drive, G. 1'. Hartt .. . .  474,086 
Chair. See Rocking chair. 
8g��'i.�:!.'t"t�:':,�c"a�e�::'�i,

n
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Churn dasher.IC. Ber.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,900 
Churn dusher, J. H. Edgerly . . . . . . . . . . . . . . . . . . . . . . . . .  474,117 
Cigar stamping machine, A. D. Cun

W' 
. . . . . . . . • . . . .  474,163 

8i�:p,:
ra��:

r C�f���g �I'����e, �b.ad;' T��:�iiii 474.1!J7 

Cla���
m
�ee Suspender clasp. 

Clasp, L. H. Buell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,156 
Clasp. J. S. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,277 
Clay pipe, W. J. Fryer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,006 
Cleaner. See Coal cleaner. Flue cleaner. 
8l�k, S�� fi�ti�f.;s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,058 
Clock motor, eJectric, A. Reckenzaun . . • • . . • • . • . . . .  � 473.960 

8lg�ge�a&g��7i��J�lfeb��r;�I�. � .�������: : :  : : : : :  1�!:� 
Clover hulling machines, feed table for, J. N. Kailor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,134 
Clutch, J. Neuert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,183 
Clutcb shifter, J. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . 474,203 
Coal and other minerals, separatinsc and cleaning, C. Luhrig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,022 
Coal cleaner, A. K. HllIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,045 

8gft��
a
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st��:�P:ri��i3.g �:�i�:d Jec�g�g.��: 473,957 

counterbalancing, W. T. Webb . . . . . . . . . . . . . . . . . .  474.274 
Collar fastener, horses, A. Ritter . . . . . . . . . . . . . . . . . . .  474,147 
Combination lock, J. E. Knowles . . . . . . . . . . . . . . . . .  , . .  474,017 
Conveyer, J. H. Diel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474.002 
Conveying app }Tatue, T. S. Miller . . . . • • • . . . . . • . . . . .  474,047 
Cooler. See Axle cooler. 
8g�li�c�E�:
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Coupling. See Airand .team coupling. Car coup-
cra��lr in���ln"e�'F.I��'iowler . . . . . . . . • • . . . . . . . . • . . . .  474,168 
Crank mechanism, Meigs & Leyden . . . . . . . . . . . . . . . . 473,942 
Cultivator, T. H. Noxon . . . . . . • . . . . . . . . . . . . . • . . . •. . . . .  474,1« 
Cultivator, W. Sobey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,309 
Cultivator replanting attachment. J. H. Rowlett .. 473,964 
Currying and brusbing machine, 8. A. Johansson. 474,325 
Curtain roller, window, B. E'. Wilkinson . . . . . . . . . • . .  473,900 
Cushion. See Bed slat cushion. 
Cutter. See Paper cutter. Weed cutter. 
Cycle brake, Woodhead & Angois . . . . . . . . . . . . • . . . . . .  474,051 
Cycle wheel, N. E. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . .  473,995 
Cylinder lock. E. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  474.348 
Damper, water cooled, S. B. Dexter . . . . . . . . . . . . . . . .  474,227 
Da.h pot, .team, A. J. Bates . . . . . . . . . . . . . . . . . . . . . . . .  473,994 
Delivery 

R
stems, daily sheet and record book 

fori J. . Sproat. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  473,973 

E��l� :�r:ii "i:�fn!':, �r.a,�wo,:y::: : : : : : : : : : : : : :  m:}�� 
Dental tool, A. M. Harri.on . . . . . . . . . . . . . . . . . . . . . . . . .  474,011 
Denture, artificial, J. J .  Stedman . . . . . . . . . . . . . . . . • • . . 474,104 
Derrick, A. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,142 
D

I
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�l. .�����.�' . .  ��������I.� . !�.I�� . ���'. ::" . �:.��� 473,919 

Door .prlng. W. H. Sidenstricker . . . . . . . . . . . . . . . . . . .  474,268 
Drangbt equalizer, F. L. Anderson . . • • . . . . . . . . . . . . .  473,895 
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Drill. See Rock drill. Rock core drill. 
Drilling apparatus, Bullock & Douglass . . . . . . . . . . . .  473,907 
Drilling apparatus, water swivel for, S. W. Doug-

lass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,918 
Drive gate, B. F. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,958 
Drying machine, rotary. R. E. Jf'ischer . . . . . . . . . . . . . .  474,005 Drying textile fabrics, machine for, W. Hartley, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474.087 
Dyeing black. M. Holfmann . . . . . . . . . . . . . . . . . . . . . . . . . .  473,928 
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Electric motor mechanism, R. E. Mower . . . . . . . . • . . 474,328 

�1����:� �:it::�J�f.°�o1;d�
i
.����.

i
�
g
::::::::: : : : : :  !��:� 

Electrical conductor system, C. J .  Kintner . . . . . . . .  473,932 
Electrical distribution, .ystem of, W. H. Elkins . .  474,166 
Elevator. See Hay elevator. Trunk elevator. 
"Elevator door operating device, E. Savage . . . . . . . .  474,066 
Embroidering machine beading attachment, F. 

1'. Langet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  473,986 
Engraving machine, plJntograph, C. H. Hope . . . . . .  474,324 
Envelope dampening device, E. L. King.ley . . . . . . .  474,174 
Eyeglass case. C. H. Farley . . . . . . . . . . . . . . . . . . . . . . . . . .  474.285 
Fan, fly, A. Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,141 

�:����F�l�s-Wmf.;gs.�:.?���.�: : : : : : : : : : : : : : : : : : : :  m:iWz 
Fence building machine, J. M. Graham . . . . . . . . . . . . 474,009 
Fence machine, E. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . .  473,930 
Fence machine, J. H. Morris . . . . . . . . . . . . . . . . . . . . . . . .  474.179 
Fence machine tension device, C. P. JJsmar . . • • . • •  474,137 
Fence post, metallic, H. A. Harrington . . . . . . . . . . . .  473,925 
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Fertilizer distributer, J. H. Ozley . . . . . . . . . . . . . . . . • . .  473,952 

�i�{� f::E�:
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Fifth wheel, E. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,151 

�ff:,'r:ig��l?w?N�r�:.��.�� . : : : : : : : : : : : : : : : : :: : : :  !��:� 
File, letter, G. A. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,230 

1i� �gg.�;�::i.°����!il.!.:1 ��������: : : : : : : : :  . :  : :  : : :  f��:� �:��,:n:�ci.\':g?.Ji�g�"-$�����. �'. ::" . �����.� ':::.: : : ���:&fa Air compressor, hydrauliC, S. Hanford . . . . . . . . • . . . .  474,296 Fire escape, J. Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,155 .Alloy, anti-friction, of. Fowler . . . . . . . . . . . . . . . . . . . . • . .  474,295 Fire extinguisher, J. E. Bott . . . . . . . . . . . . . . . . . . . . . . . .  474,209 Animal securing device. J. A. Hindman . . . . . . . . . . .  474,251 Fire extinguisber, portable, H. D. Greene . . . . . . . . . 474,042 Animal trap, A. F. ROckwen . . . . . . . . . . . . . . . . . . . . . . . .  j4174!)'i308 Fire extingui.hing apparatus, automatic, J. E. 
Anlmal trap. J. D. Sbalfer. . . . . . . . . . . . . . . . . . . . . . . . .. . .  Bott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,209 Annunciator, electrical, F. W. Steeg. . . . . . . . . . .  . . . .  . Fire guard and screen, adjustable, N. B. Gibson . .  474,239 
Ant trap, J. Royse. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . Fire lighter and receptacle, F. Sahlfeld . . . . . . . . . . . .  474,190 Atomizer, V. C. Vant Woud. . . . . . . . . . . . . . . . . . . . . . . . .  Fla.k. See Moulding flask. 
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i
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I
c, G. B. Hussey . . . . . . . . . . . . . . 474,046 Flue protector and wind guard, W . .curry . . . . . . . . . .  474,057 Balin� apparatus, cotton. E. D. Carter . . . . . . . . . . . . .  474,293 Fortification, revolving tower, T. R. Timby . . . . . . .  474,271 

�:���I �;ft�����'EfF��!!:'kinB·. ·:::::::. ·::::.:·:::::.: : �ii:�� J��:t ���i�,:,1r: :.
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::��I�ft:EE:::;�:A�'lfgJf�/����: : : : : : : :  : ::: : : : :  ��H� ����:!;,�. S�'e ����iiig' fii':':'ace: . . . . . . . . . . . . . . . . . . . . 474,086 
Bed case and wardrobe, combined folding, A. S. Furnace, P. Kieferjfr . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . .  474,173 

Bed��\��iig: i�: ·V: ·Mc}tiitoii:::.'::::::::::::: ::�: : : : :  ���:� ������e §��t§h:ng g���:y . . . . . . . . . . . . . . . . . . . . • . . . . 474,346 

Bed .Iat cu.hlon, A. Laliberte . . . . . . . . . . . . . . . . . . . . . . .  47',018 Game apparatus, R. & E. Rabiger . . . . . . . . . . . . . . . . . . . 474,188 
Bee swanner, W. Dibble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,115 Game apparatus, J. Schuman . . . . . . . . . . . . . . . . . . . . . . .  'f 474,102 
Bicycle, L. C. Jaquish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,981 Game apparatus. S. T. F. Sterick . . . . . . . . . . . . . . . . . . . . 474,310 
Bicycle, Meigs & Ziegler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,327 Game board. A. C. G. Williams-Foote . . . . . . . . . . . . . . 473.992 
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Blind stoP, J. A. Messina . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,258 Gas generating apparatus, W. H. Morgans . . . . . . . .  474,178 
Blind. window, H. Murdock . . . . . . . . . . . . . . . . . . . . . . . . .  474,259 Gas making apparatus, P. A. N. Winand . . . . . . . . . . .  474,201 
Blotter holder, J. S. Welch . . . . . . . . . . . . . . . . . . . . . . . . . .  413,983 Gas meter, coln-free1, W. Cowan . . . . . . . . . . . . . . . . . . .  474,219 
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" " " " " " " " " " ' " . • . . . 474,237 Gas producer, 1'. A. N. Wlnand . . . . . . . . . . . . . . . . . . . . .  474,202 

Bohhln winder. J. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,187 8:�r'S.fe bMfJ'�ICg�'e�
' 

�:;�';,et:ate.
" 'Lattice 474,058 

BOller. See Steam boiler. gate. 
Boiler safety: appliance, .team, J. Kastner, Jr . . . . .  474,135 Uate, Clements & Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,213 
Boilers, manhole cover for steam, N. Newman ... . . 474,028 Gate, J� L. Htggins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,250 
Boots or slIoes, attachlug heels to the soles of, F. Generator. See Steam generator. F. Raymond, 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 474.146 m,�s
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414,044 Governor, 1'. Piccard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m,OOoi 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  474,326 Grain binders, mechanical movemellt for, B. F. 
Bottle wII.'!her, faucet, C. H. Murphey . . . . . . . . ••. . • •  473,947 Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . . 473,976 

Graining mechani.m, J. Madden . . . . . . . . . . . . . . . . . . . .  47',093 
Grate, Carel & Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,292 
Grate, W. R . .Roney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,963 
Grate, Roney & Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,345 
Grate bar, J. A. Duncan . . • . . . . . . . • • • . • • • . . . • . . . . • . . . .  474,1l6 Gnard. See Fire guard. 
Gun. breech-loading, J. B. G. A. Canet . . . . . . . . . . . .  474,288 Guns, mounting for turret and other, J. B. G. A. 

Canet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,290 
Handle attachment for shovels, hoes, etc., L. 

Gayon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,121 
Hanger. See 1!l6ves trough hauger. Lamp 

hanger. 
Harrow, riding, R. L. Kirby . . . . . . . • • • • • • . • . . . . . • • . . . .  473,983 
Harvester, corn. M. C. Gates . . . . . . . . . . . . . . . . . . . . . . . .  474,007 
Harvester, corn, C. P. Haskell . . . . . . . . • • • • • • • • . . . . . .  473,926 
Hasp lock, C. C. Linindoll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,021 
Hay elevator. J. C. Culbertson . . • . . . • . • . . . . . . . • • . . . .  473,915 
Hay stacker, C. N. Haworth . . . . . . . . . . . . . . . . . . . . . . . . .  474,246 
Heat generating apparatus, H. A. Ramsay . . . . . . . .  474,3« 
Heat regulating device, A. B. Morse . . . . . . . . . . . .•• . .  474,139 
Heater. See Car beater. Sectional heater. 
����nM.����'3.��I���.��: : : : : : : : : : : : : : : : : : : : : : fitMi 
Holder. See Lamp holder. Sash holder. Tool holder. 
Hoop, W. A. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  474,101 
Horse blanket fastener, E. H. Danforth . . . . . . ... . . .  473,916 
Horse blanket fll.'!tener, Pitcher & Moody . . . . • . . . . .  474.264 
Horseshoe, C. Hammelmann . . . . . . . . . . . . . . . . . . . . . . . .  473,923 
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Hulling oats, barley. and other grains, machine 
for. J. E. Davi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,164 

Hydraulic motor, OSCillating, P. A. Gardner . . . . . . .  474.238 

I�a���rr;�
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n'il��ii�����erWat·er . iiitii': 474,012 

cator. 
Inkstand, envelope, and card holder, combined, 

E. G. Gereke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,317 
Insect trap, J. H. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,920 
Insulating support for electric railway wires, 
In.�l:.��;, t.EF����d':iCb.·. ' . . :: . .. .. ':. '::. : : ':.: :':: . . ::: . .. .... Z��t 
Ironing machine, Nelson & Kreuter . . . . . . . . . . . . . . . .  473,9fJ{) 
Jack. See Nailing jack. 
Joint. See Rail joint. 
Journal bOX, anti-friction. Stalford & Morgan . . . . .  473,974 
Knitting machine, circular. J. M. Slack et al . . . • • • •  474,330 
Knoh attacbment. H. J. P. Whipple . . . . . . . . . . . . . . . .  473,988 
Ladder and ironing board. combined step, D. W. 

Arave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,896 
Lamp, electric arc, W. B. Luce . . . . . . . . . . . . . . . . . . . . . . 474.091 
Lamp, electric arc, C. A. Pftuger . . . . . . . . . . .  e .473,955, 473,956 

t���'£����:� e'��'t�c,JE�8�iy:.r.�:: : : : : : : : : : : : : : : : : :  !�!:� 
Lamp holder, F. O. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,082 
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Lamps, wick raiser for central draught, J. Jauch. 474:,171 
Land roller, F. Baugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,038 
Las.o, E. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,103 
Last or support, G. T. Demary . . . . . . . . . . . . . . . . . . . . . .  474,385 

t:�g�
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Lattice gate, F. B. Conant . . . . . . . . . . . . . . . . . . . . . . . . . . .  474.161 
Lead lined pipe, G. W. Harrington . . . . . . . . . . . . . . . . .  474,322 
Letter box, M. J. Donahue . . . . . . . . . . . . . . . . . . . . . . . . . .  474,229 
Letter box and post therefor. W. W. Speer . . . . • • . .  473,972 

mt��. PI�:,:
bT�n�o,Jt?fl��:" " " " . . . . . . . . . . . . . . . . .  474,162 

Lock. See Buggy top lock. Combination lock. 
Cylinder lock. HII.'!p lock. Nut lock. Oar 
lock. 

Lock. W. R. Ballou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,281 

tgg����r::{, 'G,:w.
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Lubricator, N. Foley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,921 
Lubricator, F. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,089 
Machinery. step and bearing for, R. Brewster . . . . . 474:,286 
Maps manufacture of contour relief, J. E. 

BlantlIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,001 
Marking goods, device for, S. H. Brown .. . . . . . . . . . .  474-,O� 

�m�gi�:
c
���hf:i:·g���eraiiachiD.eiii; · 'il: '  '6-: 473,822 

Luther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  474,092 

�:r:�
re

S�
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���8 �er��' 'water'or'gaS meter·.· · · · ·  474,048 

Mining macblne, A. J. White . . . . . . . . . . . . . . . . . . . . . . . .  47'.110 

�g����':,'fe���
k
1'.cQ��r:. � .�.����: : : : : : : : : : : : : : :  ::: : :  ���� 

Motor. See Clock motor. Hydraulic motor. 
Water motor. 

Motor or treadle power, J. Cbarlton . . . . . . . . . . . . . . . .  474,054 
Mower grass receptacle. lawn, C. Even . . . . . . . . . . . . .  474,234 
Musical instrument, A. P. Venen . . . . . . . . . . . . . . . . . . . 473,981 
Musical instrument, stringed, F. J. Hafner . . . . . . . .  474,242 
Musical instruments, keyboard for, P. v. Janko . . .  474.016 
Musical instruments, mouthpiece for, J. E. Fow-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '7',118 
Nailing jack, J. & W. Bu.fleld . . . . . . . . . . . . . . . . . . . . . . . 414.081 
Nut lock, A. Duer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  414,315 
Oar lock, W. F. Spence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �74,194 
Ob.ervatory, rotary, F. C. Crowe . . . . . . . . . . . . . . . . . . . .  474.220 
Oil burner, J. Barrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,282 
Oil can, H. Kaplan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,172 
Ordnance, J. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,939 
Ordnance, breech-loading, J. B. G. A. Canet . . . . . . .  474,239 

g�: ��y�:�����
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Ores of different specific gravity, apparatuB for 
washing, separating, and · concentrating, C. 
Luhrig. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,023 

Package adapted for automatic delivery, A. H. 
Fancher . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . .  474,167 

?ackage carrier, C. E. Baldwin . . . . . . . . . . . . . . . . . . . . . .  473,897 
Pad. See Blotting pad. 
Pan conveying device. W. T. Harper . . . . . . . . . . . . . . .  474,340 
Paper bag machinery, C. B. Stilwell . .  . . . . . . . . . . . . . . 473,977 
Paper cutter, A. MaIm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,341 
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Piano action, upright, L. Merkel. . . . . . . . . . . . .  -. . . . . . .  473,944 

�l��o�e�
e����wo

p�:.ction for, V. Berdux . . . . . . . . . . .  474,112 

Pipe. See Clay pipe. Lead lined pipe. 
Pipe plug, D. A. Streeter . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  474,196 
Pipe wrench. G. McKercher . . . . . . . . . . . . .  " ' " . . . . . . .  474,300 
Piston, lubricatin�, W. Eerrenberg . . . . . . . . . . . . . . . . . 474,075 
Planter and fertilizer distributer, seed, J. Laude. 474,256 
Plow, H. Wiard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,989 
Plow harrow attachment, W. O. Silvey . . . . . . . . . . . .  474,269 
Plumber's trap, B. C. Anderson . . . . . . . . . . . . . . . . . . . . .  473.998 
Pneumatic tool. F. A. Bagnasco . . . . . . . . . . . . . . . . . . . . .  474,16' 
Post. See Metallic post. 
Pot. See Dash pot. 
Power. See Motor or treadle power. Water 

power. 
Press. See Printing press. 
Pressure apparatus, fluid, I. T. Dyer . . . . . . . . . . .. . . . .  474.059 
Pressure regulator, fluid. 1\ Hanson . . . . . . . . • .  " . . . . .  474,244 
Printing machine, O. Vining . . . . . . . . . . . . . . . . . . . . . . . . 474,108 
Prlntilljl machine. cylinder, C. B. Cottrell . . . . . . . . .  474,056 
Printing press, L. W. Southgate . . . . . . . . . . . . . . . . . . . .  474,032 
Propellers of vessels, re�ulating, A. Hellinger . . . .  474,169 
Protector. See Flue protector. 
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474,248 

man . . . . . . . . . . . . . . .  ' . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�4,321 
Radiators or other articles, leg for" W. N .Stevens 474,270 
Rail chair, tie plate, truss JOint, and jOint fasten-

I
ng, F. H. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474.127 

.Rail joint, F. H. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  414,129 Raiqoint fastening, tmss, F. H. Heath . . . . . . . . . . . .  474,126 
Rail Joints, combined rail brace and truss fasten� 

ing for, F'. H. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,123 

�:a::�' f�g��tb��.'Va�g�:::!��·:::::. '::::. '::. '.: : : : : :  ��1:!!M 
Rail way rail, B. G. Maerckleln . . . . . . . . . . . . . . . . . . . . . .  474.094 
Railway tie, H. Daily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.999 
Railway tie, O. M. Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,934 
Railway tie and stringer, metalliC, R. J. Colvin . . .  474,216 
Register. See Cash register. 
Regulator. See Pressure regulator. Riveting machine, D. D. Middlekauff . . . . . . . . . . • . . . .  474,177 
I-toasting and smelting apparatus, R. H. & W. 

Lanyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,019 
Rock boring app"ratus, C. HOflinann . . . . . . . . . . . . . . .  474,297 
Rock core drill, M. C. Bullock . . . . . . . . . . . . . . . . . . . . . . .  473,908 
Rock core drilling, M. C. Bullock . . . . . . . . . . . . . . . . . . . .  473,910 
.Rock drill, J. Sprenger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,069 
Rock drill core barrel, S. W. Douglass . . . . . . . . . . . . . .  474,337 
Rock drill support, J. Bervin . . . . . . . . . . . . . . . . . . . . . . . .  474,206 
Rock drilling apparatus. M. C. BullOck . . . . . . . . • . . . .  473,909 
Rock drilling apparatus, Bullock & Douglass . • . . . .  474.080 
Rocking chair. J. W. H. Doubler . . . . . . . . . . . . . . . . . . . .  474,314 
RoUer. See Curtain roller. 
Saddle, cart, J. Rodgers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,90'2 

�:�g�;,[���'.:7B�jj'.n�0�e������t::::: : :: : : :: : : : : : : : m:��� 
Sa.h fastener, B. G. Lowrey . . . . . . . . . . . . . . . . . . . . . . . . 474,299 
Sash holder, J. A. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . 473,898 
Saws, detachable planer bit for, 'Slaughter & 
sa��T:ertibie 'tooth 'for' diamond; 'ii: For.ter: : :  �+�:� 
Sawing machine, T. V. Rankin . . . . . . . . . . . . . . . . . . . . . . 4174,189 
Sawing machine, block, D • .R. Edwards . . . . . . . . . . . .  474.233 

��:�Fh1n�A�-li1�Ji:: : : : : :  : : : : : : : : : : : :  : : : : : : : : : : : : :  : : : : tJt:t1i� 
Seat. See Vehicle .eat. 
Sectional heater, E. p. Waggoner . . . . . • . • . . . • . . . . .  474,311 
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Sewing machines, leading-in device for overedge. 
E. B. ltudolpb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +1'3,996 
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Shade finishing clamp. L. Doll. . . . . . . . . . . . . . . . . . . . . •  473.917 
Shafts. cam clutch for rotatiIlJZ. B. J. Abbott • • . . . .  4H,312 
Shawl strap, E. G. Wheeler . . . . . . . . . . . . . . . . . . . . • • . . . .  474.071 
Shears, T. Berridge . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . • . .  474,284 
Sheet metal folding macbine, T. C. Belding . . . . . . •  474,283 
Shoe counters, waxing or waterproofing, G. W. 
Sho�¥!stening: C: A: HarVey'. ':::. '::. ':. '::. '::::.:: : : : :  tft;&H 
Show case corner, J. Hofman . . . . . . . . . . • . . . . . . . . . . . .  474,015 
SIfter, ash, Eckes & Crone . . . . . . . • • . • • . . . . . . • • . • • . • . .  474,083 
Sled starter, N. E. Brown . . . . . . . . . . . .  , . . . . . . . . .. . .. . .  473,905 

���'i,�rd'ga'ii.?·it�a�I'i,'"ci,:{cai · connectioiis; ' ii: ' 'ii: 474,111 
Hosford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  473.929 

Spectacle lens G W. & J. W. Meigs . . . . . . . . . . . . . . . .  474:aM 
Speed in motor ni.echanism, apparatus for main-

taining constant, J. W. Gibboney . . . . . . . . . . . . . . .  474.008 
Spinning machine drawing rolls, F. H. Richards . •  474,030 
Spinning rings, etc., compOSition of matter for, 

Jobnson & Brewster . . . . . . . . . . • • . . . . . . . . . . . . . • . . . .  474,253 
Spring. See Door spring. Semi-elliptic spring. 
��::: :���\��.
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Station indicator. J. H. Dean . . . . . . . . . . . . . . . . . . . . . . . . 474, 001 
��::� ���:�al�;tT.
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Stitching horse, H. Doering . . . . . . . . . . . • . . • . . • • • • . . . .  474.0,u 
��gg?c11,;g:�;,���'6�T.
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Store service apparatus, J. T. Cowley . . . . . . . • • • . . . .  474,£MO 
Stove and grate. combined. E. Scanlan . . • • . . . . • . . . •  474.191 
Straw carrier attachment, J. McQuillan . • • • • • • • . . . •  474.181 
Strap. See Shawl strap. 
Straw stacker, J. Grnbe . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  474,010 
Stringed instrument, A. Ganss . . . . . . . . . . . . . . . . . . . . . .  4i4,120 
Stubble shaver and cultivator, S. Dickerson . . . . • . .  474.336 
Surgical instrnment" P. Henger . . . . . . . . . . . . . . . . . . . . .  474,130 
Suspender clas

E
' J • .N. Faust .. . . . .. . .. . . .. . . ... .. ... 474.060 

Switch. See E ectric switch. Telephone switch. 
Table sUde, extension, E. Pleukharp . . • • . . . . . . . . . . .  474,186 
Tank. See Water closet tank. 
Ta

Pf��\:������;ll�: �.���.�� . .  �� . .  ��� . �.������.� 
Target, self marking and indicating, C. VogeL . . . .  
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Telephone exchange apparatus, J. J. Carty . . . • . . . .  
Telephone receiver, A .  T .  Collier . . . . . . . . . . . . . . . . • . . • 
Telephone switch, C. E. Scribner . . . . . . . . . . . . . . .. . . .  . 
Telephone system, house, C. E. Scribner . . . . . . . . .  . 
Thermostat, A. B. Morse . . . . . . . . . . . . . . • • . . . . . • • • . . . .  
Tbermostat. L .  G .  Rowand . . . . . . . . . . • . . . • . . • • • . . • • . .  
Thill coupling, V .  A .  Tyler . . • . . . . . . . . . . . . . . . . • . . • • . .  
Thrashers. beadlight for steam. F. H. Wilson . . . . .  
Thrashing machine, J .  Weller . . . . . . . . . . . . . . . . . . • . . . •  
ThrashIng machine belt reel. E .  D .  Mullaney • • . . . .  
Thrashing machine self-feeder, J .  Juel. . . . • . . . . . . .  
Tie. See Railway tie. 
Tiles, machine for edging and surfacing marble, 

G. 'L'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  474.033 
Tire setting machine, C. W. Cotton . . . . . . . • . . . . • . . . .  474, 162 
Tire setting machine. B. McGovern . . . . . . . . . .. . . . . . .  473, 948 
Tool holder. J. W. Plummer . . . . . . . . . . . . . . . . . . . . . . . . .  474.302 
Top roll. A. A. Andrews . . . . . . . . . . . . . . . . . . . . . . . . .• . . . .  474.204 
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Toy, w. V. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.970 Toy cart. C. M. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• . .  474.215 
Toy, coln-op'erated,.C. F. A. Roell . . . . . . • • . . . . . . . . . .  474,304 
Transom lifter. B. li. Lowrey . . . . . . . . . . . . . . . . . . . . • • . .  474,298 
Transom lifter, J. H. & W. A. Rose . . . . . . . . . . . . . . . . .  474.065 
Tra
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TrIcycle. C. R. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . .  474,279 Tricycle. T. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,096 
��gn:�\�?r�
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Trnnk. C. N. Romaine . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  474,1<18 Trunk elevator, E. R. Palmer . . . . . . . . . . . . . . . . . . . . .. . .  474,145 
Truss. T. Y. Kayne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  474,088 
Tubular rollers. making. C. D. Meneely . . . . . • . . . . . .  473.943 
Tug clip, harne, Stulken & Clute. Jr . . . . . . • • . . . . . . . .  473, 978 
�;��

e 
!��h�::Yf�'j�Bt�f(W�g' composed iiite. 474.076 

of. J. W. Scbuckers . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 474,306 
���::���r�i����i������1o:&FM��amara:.:: : : :  ���:� Typewriting machine, M. K. Morris . . . . . . . . . . . . . . . . 473,945 
Typewriting machine. S. J. Seifried . . . . . . . . . • . . . . . .  474,350 
Valve, balanced slide, W. J. Thomas . . . . . . . . . . . . . . .  474, 153 
Valve for compound engineB, intercepting. F. W. 

Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 474,000 
�:t�: jg� ��:J�:�J'::{::n�p�s,�i���ii?���ii :  ���:M� 
Valve gear. steam engin� lG. C. Buliock . . . . . . . . . . .  473,906 
Valve, steam eIlglne, D. rattee . . . . . . . . . . . . . . . . . . . . .  473,953 
�:R?�I���rJ�tr��"a'"t!t�,f3�.���: : : : : : : : : : : : : : : : : :  !ft� 
Vehicle, two-wheeled, W. F. Sumner . . . . . . . . • . • . . . •  474.197 
Veblcle running gear. J. J. Black . . . . . . • . . . . . . . . . . . . . 474,113 
Voting machine, Cline & Trimble . . . . . . . . . . . . . . . . . . .  473.913 
w�gn(ir.�I��

i
��i';;n�.�. ���:: .����.�, • .  ����i��.� 474, 138 

Washer. See Bottle washer. �:�l� :�R?��dS.Jb��:�� : : : : : : : : : : : : : : : : : : : : : : : :  �f�:� Watch, stoP. A. Reymond. .  . . . . . . . . . . . . . . . • . . . . . . .  474,100 Watchmaker's pliers, D. Mendelson . . . . . . . . . . . . . . . .  474, 257 
Water closet reserVOir, W. S. Cooper . . . . . . . . . . . . . . •  474.217 
Water closet tank or cistern, J. H. Tabele . . . . . . . . .  473,980 
Water indicator, shallow. A. G. Crossman . . • . . . . . .  474.221 
Water lifting apparatus, automatic, I. T. Dyer . • . • 474.338 
;:t:� �
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Ji:'t:·G.;(;diru..ii : : : ::::: : :  m;ffi Water power. A. C. Mather . . . . . . . . . . . . . . . . . . . . . • . . . .  41'3.941 Water raising mechanism, J. H. McGowan . . . . . . . .  473,949 Water wheel. J. H. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:74,098 Weed cutter for listed corn, M. A. Chamberlain . .  473.912 Wheel. See Cycle wheel. Fifth wheel. Water wheel. Wind wheel. 

Wbeel box. vehicle. L. Harris . . . . . . . . . . . . . . . . . . • . . . .  4740m Wheels. detachable fender for vehicle. E. B. 
Smead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  473,971 WhIIHetree attachment. J. A. Millan . . . . . . • • • . • . . . .  474.026 Wind wbeel. Smolley & Bonwell. Jr . . • • . . . . . . . . . . . .  474.308 Windmill. A. Wallace . . . • . . . . . . . . . . . • • . • • • . • . . . . . . . . .  473.982 Wire stretcher, G. A. Dean . . . . . . . . . . . . . . . . . . . . .. . . . .  4:74,224 Wire tightener. M. Berdan . . . . . . . . . . . . . • • • • • • • . . . . . .  473.899 
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Shannon . • • • • • . . . • • • • • .  474,307 

DESIGNS. 
Badge. C. F. Irons . . . . . . . . . . . . . . . . . . . . . . • • • • • . . . • • ••. . . .  21,512 Buckle, J. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.517 FirePlace

C
heater, J. J. Richardson . . • • . • . • . • • • • . • • . • 21,515 ��r.?r':i bo:�}��

r
!iichiioii;.·. '::: .. :::::::: .:::::: : : : �a� Match stand. O. Strom . . . . . . . . . . . . . . • • • • . . . . . • • . . . . • . .  21.511 �f��d�;; �:lf.: ftC"l��B: : : : : : : : : : : : : : : : : : : : : : : : : :  �a}¥ 

TRADE MARKS. 
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& Moore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,065 
Bicycles and tricycles, Quadrant Cycle Co .. . . . .. . . .  21,066 
Bicycles made partly of wood. Bradshaw Manu-
Boi::�t�re�

O
t�E:�Yatomi�ers.· and' powder' diS�.· 21,008 

tributers used for dispensing powders, liquids. and semi-liquids, McKesson & Robbins . . . . . . . • .  21,072 Game for outdoor and indoor use, J. C. Morrell . . . .  21,06<& f��e�� :fi'i1n�!?��';.�
s
��!fu��::l:��,:.ght. 

21,076 
and articles made of leather. J. Meredith-Jones 
& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.070 Medicine, headache, Cafazol Co . . . . . . . . . . . . . . . . ... . . .  21,009 Perspiration powders. G. T. RlelHin . . . . • • • • . . . . . . . . .  21, 079 Petroleum, refined. Arkell & Douglas . . • • . . • . . • . . . . .  21,060 

Razor strops. W. A. Shull . .  . . . . • • .  : • . . . . . . . . . . . . . • . . . •  21,073 ""zors. Bansom & Randolph . . . . . . . . . . . . . . . . . . . . . . . • .  21,077 Remedies for gonorrhea, gleet, and similar dis-
Sal:::':i'i.i"o���:rt�: 'Ii: "jamison: : '. : : : '. : : :'::.: : : : :  �t� Salves, Ointments, or liniments, and couglJ. mix'" 
Shi�:,

e
O�er!il�
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e
�aD"iaJ'ooiis' 'for' . mechanics; 21,080 

workin
lj, 

clothes).J. Levi . . . . . . . . . . . . . . . . . . . . . . . . . .  21.071 Stove polis • C. H. uurfew . . . . . . . . . . . . . . . . . . • . . . . . . • . .  21 061 Thread. GlasgO Yarn Mills Company . . . . . . . . . . . . . . . .  21:062 Toilet preparations, Foote & Jenks . . . . . . . . . . . . . . . . . .  21 067 Whisky. Fible & Crabb Distilling Company . . . . • . . . .  21:0'18 Wool dress goods, Firm of Friedrich Arnold . . . . . . .  21,075 
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Issued since 1863, will be furnished from thIs oIHce for 
25 cents. In ordering please state the name and number 
of the patent deSired, and remit to Munn & Co . •  361 
Broadway. New York. 

ve�tto��1��na::�r�t� 'f:�e���� �����
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fF����t;,r[�Ji�"ed ��:l :m s�,!,p
�e.li�h� ����� $f.1o�"f'i,�i 

Instrnctions address Munn & Co •• 361 Broadway, New , 
Y Grit. Oth .... foreign patenta may aIao be obtained. 

J t itutifit luttritau. 
Inside Page, each insertion _ - "Ii cents a line 
Back Page, eaell insert.ion - .. - - $1.00 a line 

The above are charges per agate line-about eigbt 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver
tisements at t,he same rate per agate line, by measure
ment, as the Jetter press. Advertisements must be 
received at PublicatIOn Office as early as Thursday 
morning to appear in the following week's issue. 

Drill Presses. Sbapers, Band. Circnlar. and Scroll Saws. 
Machinists· Tools and Supplies. Lathes on trial. 

rar Catalogue mailed on application. 
SEBASTIAN L ATHE COMPANY, 

44-46 Central Ave., CIncinnati, O. fIlWOI\DEN T',lIl.rKS 'O R R A I L R O A D S 
U 1U.'1 .;-;;:ii.-rE"R wo� 

LA,FiGEWATE.R TA Nk M I LL.S . FARMS &c  
-pLAN S  &. �SPE"'CiALTY. S �OM!.LE.�.:�_!_�ct� o .  

SPEC lr tCA"Tl0NS F URN!SHED U:::.� LU MBER 
rOR F O U N O A.T!ONS lkTOWERS W.E&LDWELL&C� 

N' 2 1 7  E M " ' N  S T  L O U I S V I L L E  Ky 

USE O R I N DSTO N ES? 
If so. we  can supply yon. All sizes 
mounted and unmoun ted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe
Cial purposes. ar- Ask for catalogue. 
Tbe ( : LEVEI,AND STONE CO, 

2d Floor. Wilshire, Cleveland, O. 

The Shimer Cutter Heads 
41i,OOO SOI,D. 

To work Car Siding. Flooring 
��u!'3'b��:' s�E;an� 
Blinds. Cope Heads to 
match. Sam'. J. Shlm .. 1' & SOUl, Centre St., Milton, Pa. 

G RA I N I N G .  -:��;�;�r�����atti���
i
�t�:iit�

ta
l�: 

different woods imitated in �aining. together with 
practical deSCription. Price $2.50. Send for descriptive 
Circular. House Painting Co . •  P. O. Box 1113. Phila
delphia. Pa. 

" ECONOMY IS WEALTH." 
Canvassers wanted t o  sell the N " W  Mo .. 
del Hall  'l'ypewrlter. Why will people buy a t 100 machine when t;{O will 
purchase a bettdf one! Send for i l lustrated 
catalogue and terms to County Agents. 

Address N. TYPEWRITER CO. 61 1 'Va�hinl!ton Street. Roston, !\la88. 
Mention SCientific American, 

I s  TH E B EST . ... M ARKET. 
Simple of Manipulation. 

Plates or Films are used. 
The Sh utter Is  always set. 
PR I C E  $1 8 . 00. 

Send for Catalogue and copy of  Modern Photography. 
W E)  M AK E  A LL K I N DS OF CAM E RAS. 

ROCHESTER OPTICAL COMPANY, 
14, S. Water St., ROCHESTER, N. Y. 

If you are interested in 

E L E C T R I C I T Y  
send for our special Price List z. 

BELLS, BAT'l'ERI ES, P USHES, 
WIRE, MOTORS, 

And a fun line of general 
ELECTRICAL SU PPLI ES, 

STANLEY & PATTERSON, 
Electrical House Fnrnisltings, 

32 & 34 Frankfort St .• N. Y. City. 

WELL DRII,L1NG MACHINERY. 
MAl..aFACTURED BY 

WILLIAMS BROTHERS, 
ITHACA, N .  V., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

The Sebastian-May Co. 
I mproved Screw Cutting 

�:�e�LATHES 
�i:�11 ft���r�ii£�,

u
��sc\ J)���l���:: 

Outfits. Lathes on trial. Cata
lo,;wes mailed on applieRtion. 161i to 167  H i llitiund Ave., 

SID N E V, O H I O .  

l'neum a. tio 'I ire Bioyoles. 
Eve.·y One Guaranteed. 

Send for Catalogue. ar A I!:�nts Wanted. 

- KIRKWOOD, M I LLER & CO. ,� 16 Soutli st .. Peoria. Ill. 

THE GENESEO 
R O A D  C A R T, 

Best Top a n d  Open Cart on earth. 
Rides as easy as a buggy or no sale 

rr' Ji'ree circulars for all. 

D. F. SARGENT & SON, 
GENESEO, Henry C o . ,  III.  

ao DAYS F R E E  TRIAL 
in your own home. First-class Sewing 

Machines at wholesale prices. :: Stan�ard Sin
,
'1er M�ine fO,r:::g 

. $56 Arlington ( U $19. 50 
, All latest improvements, light running. 

Warranted 6 yeart!. Complete set of 
at.tachments FREE. Send for catalogue. CASH BUYKRS' UNION, 358 Dearborn St. H 221 Chicago, Ill. 

SP ECIAL N OTIC E ! 
Two handsome photo-engraved display sheets 
entitled, 
U Recent Improvements in Air Compressors," 
4' Recent Improvements in Rock Drills," 
����i:��

e
e�� :;;d �:r;rllt\6 :i�i�'ti

t
h���: and address. 

INGERSOLL-SERGEANT DRILL CO. 
No. 10 Park Place. New York, U. S. A. 

LIGHTNING WELL -SINKING MACHINERY MAlUraCTURERS. Hyrdaulic, Jetting, Revolving, Artesian, Diamond Prospecting Tools, Engines, Bolle� 
W

ind 
M�!�r�ir;:::: ��ttfscJ�:t�?�:��t. 

nation quality water;mailed,25c. 
The Amorlcau Well Works, 

Aurora, ilL [ 11 " IS S. Canal 
SI.. Chl.ago, IlL 

L DalIa., TUllo 

M i n ing and E l ectrical :JiINt;,..:J:N:mE�, 
.A.l.:fred. G-"U.:ll.l.a."U.z:t1e 

ELECTRICAL .AND MINING ' 
M ach i n e ry a S pecia l ty. E lectric Lam ps for M i ners. 

Room 110'1, Owings Building, 
2 1 6  D E A R B O R N  S T R E E T ,  CHICACO. 

Ask for Guillaume's Revolving Dryer. 

aWIFE SAYS liD ClAN!lOT 81IB HO'if 
a .. · YOU DO IT I'OB 'J:HB .ONBY. 

$12 Boys . '16.00 laprooed Oxford 8iIIgU 
SewiD Machine ; end workiD au. . ablel finely :Fnlshed, adaf�ed to light .nrh"� .. att,:.%!;=::.ec:ne�:�t�=::af;5 :It . . )'I'an.BaydireclfromourfaetGry.am,daavedeal8111 

I!! andagentaprofil. Send for IlIIU C.lTnOQlJ1I, 
ID _ lU&. ClOJlP.ut. DBl"TD.18 \llIlC.l611t1Llo 

T H E  WA R D E N  M FC .  CO.,  
Germantown Junction, Pbila, Pa. 

BOI L E R S  
HORIZONTA l,. VERT I C A l" L O C OMOTIVE 

Manning Vertical Boiler. Large H. P. in small space. 
Warden Purifier, insures clean water for boilers. 

Atkinson lfeed Water Heater, no back pressure on engine m:r Send for Catalogue. 

45 sold in '88� 
2,288 sold in '89 
6,268 sold in '90 

20,049 sold in '9 . 
""U'-.UlUI� will be sold In '92 

A Steel Windmil l  and Steel 
Tower every 3 minutes. 
OJ" These figures tel l  the 
story of the ever-growl ng. 
ever - going, everlastins 
Steel Aermoter. Where 
one goes others fol low. 

and we "Take the Country." 
Though Bold, we were unable to make all of 
the 20,049 Aermotors in '91. Orders often 
waited Sweeks to be fiUed, but now we have 
vastly increased our plant a.nd are prepared 
t�b'ft��le t;o�!�:� ����:�I�::� in 

ever
y 

Are you curious to know how the Aer
motor Co. in the 4th yea.ror itll exist.. 
euce, came to make many times aa 
many: wlndmll ls as all other 
makers combined ? How we 
ca.me to originate the Steel Wheel, 
the Steel Fixed Tower,the Steel 'tJ ... 
Tilting Tower? '< :::T 1st. We- commenced in a field la CD CD 
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there seemed no talent or ambi· � .. 
tioD,and none has yet been shown "C 3 
except in /.eble Imitation D1 0 
�to�!folr�V::��?n�i�; the ;:' � 
ma.nufacture,exha.ustive scien- a "  
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mecbanical engineer, in which c: C 
over 5,000 dynamometric .. 3 
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and the AERMOTOR dally demonstrates f (II 
It has been done. ;+'C 
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'92 we furnish the most perfect bearings ever C CD 
put in a windmill. and have made an exhaustive re- :II � Yrr�� w�!tt�:ro���rJ,Os��� 11��d ��W':!!"o�if you !!! !l 
'Want the tower you don't have to climb (the Steel T lltlna:: (D CD 
'I'ower) and the Wheel that runs when aU others stand stirr, ; ,: ��� �Ot��l ���.!�:r�
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churn, grind, out feed, pump water, tUrn grindstone a.nd C. ,.. ::: ;ftoggi, �:i\e
d
Fo�S c!�{o:�[: i�fu!t��r�
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p�fn��� :::te�! .... � 

showing every conceivable £hase of windmill construction � C 
�� �:'�'C�����n �R12De g!:,�al;�r:�gls��k- f� 

Double 
Jet 

Injector. 

"GARFlELD " 
Loco.t1otive Inj ector, 

A u to.uatie Inj ector, 
Double Jet Inj ector 

Rnd Ejectol.-. 
Best Boiler Feeders known 

for Hot or Cold Water Lifting 
or taking water under pres

sure. JJr Send tor Price List. 
Til e Gnrfiel(l Tllj ector C o . ,  Mfs. 
P. O. Box 69. WADSWORTH. OHIO 

THOMAS ALVA EDISON. - A  BIO-
graphical "ketch of the great Inventor, with full-page 
portrait from a recent photograph. Contained in �(,lF.N
'j'lFIC A�H�RrCAN SUPPLEMENT, )1 0. '46 . Price 10 cents 
To be had at this office an

d 
from all newsdealers. 

$60 Screw-Cutting Foot Lathe 
Foot and Power Lathe�, Drill 

Presses, Scroll Saw A t t a c h 
ments, Chucks. Mandrels, Twist 
Drills, Dogs. CaliperlS, etc. 

T�athes on trial. Lathes on 
payment. 

Send for cat.alogue of Outfits 
for Amateurs or Artisans. 
Address H. 1 •• S H El'ARD. 

T����=�lI�- AG �;NT, 
a; 141 West 'ld Street. 

Cincinnati, Ohio" 

I NVENTORS'  I D EAS ���kl�:
o
Sh��"e'1,�

cal 
MIL I .IKEN & D'AMOU R, 

Cor. JOHN AND DUTCH STREETS. NEW YORK CITY. 
Machinists. Pattern and Model Makers. 

Useful Books! 
Manufacturers, AJ,rrlCulturists. Chemists. Engineers. Me

chaniCS. Builders, men of leisure, and profeRsional 
men, of all classes. need good books in the line of 
their respective callings. . Our post office department 
permits the transmission of books through the mails 
at very amaH cost. A comprehensive catalo�ue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desirinjil' 
a copy. have only to ask for it, and it will be mailed 
to them. Address, 
IU V N N  &: CO • •  361 IIroadway, New York. 

ESTABLISHED 1 850. 

DEFIANCE MACHINE WORKS 
DEFIANOE, OHIO, U. S. A" 

BUILDERS OF 

H U B ,  SPOKE ,  WH E EL, B E N D I II,  
WAGON A N D  CARRIAGE MACH I N E R Y. 

No. 1. HEAVY HUB BORING MACHINE. 

ELECTRIC PERCUSSION DRILLS. 
ELECTRICAL M IN ING  APPARATUS OF EVERY DESCRIPTION. 

SEND F O R  ILLU STRATED CATALOGUE IU 2. 
THOMSON-VAN DEPOELE ELECTRIC MINING CO., 

620 ATLANTIC AVE.. BOSTON. MASS. 

© 1892 SCIENTIFIC AMERICAN, INC.



A New and First-Class Book on Perfumery. 
JU�T REA D Y. 

A P R ACTICAL T R EATISE 
ON TRB 

Manufacture of Perfumery : 
Comprising Directions for Mskllljl all klnds of Per-

f�'cfe��'J,��:tic��:t��.
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Volatile Oils, Balsams, Resins, and other Natural and 
ArtifiCial Perfume Substances, Including the Manufac
ture of Fruit Ethers. and Tests of their Pnrity. By 
DR. C. A. DEITE, assisted by L. Borchert. F. Eichbaum, 
E. Kugler. H. Toep1l'ner, and other Experts. t'rom the 
��l:':o:cu,m'%!.t

L
���lpl B�t,f

N
illu:g!:r:d 'ify ;;��� 

gravlngs. In one volume, l2mo. 358 pages, price . .  $3.00 rr Free of postage w wny addr ... in tM world. 
ABSTRACT OF CONTEN1'S. 

p��u;,
r J"tIfir,!f1.ntti tI:�t":n��a�eg�r1erf�in��� 

nI. Testiug Volatile Oils. IV. The Volatile Oils Used 
In Perfumery. V. Resins and Balsams. VI. Perfume 
Substances from the Animal Kingdom. VII. Artificial 
Perfume Materials. Vln. Alcoholic Perfumes. IX. Dry 
a:::,

u
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. x1:- E::if��.:'s� �
s
,:'u.

ce
�ats::.il��. P�it 

Hair Pomades, Hair Oils and Hair TOnics, Hair Dyes 
and Depilatories. Xlll. Cosmetics. Index. rr TM above or any of OWl' B<Joks sent by mail. free of 
postage, at the publication price, to an-y address iIn the 'WOrld. rr A circular oj 4 pag .. quarto, gl,1YimQ tM fuU Table of 
Content. of thi.<! important Book. with specimens of tM 
('UustratWns, wiU be sent free of postage· to any one iIn any 
part oj the world who wilL furni.<!h hi.<! add,ress. tar Our NlJ'lo and Enlarged Catalogue of Practical and 

�,c,:�i�t���":;,� �;:n1�';;tS'!�� �V::lie�a��l�r.'�;�� 
• ent free and lree � -postage to any one in any part oj tM 
world who will fum""h us with hi.<! addr .... 

H E N R Y  C A R E Y  B A I R D  &. CO . ,  
INDUSTRIAL PUlILJSHERS, BOOKS ELLERS d: IMPORTERS 

S10 Walnut St. , Philadelphia, Pa .. U. S. A .  

N OW R E A DY I 
A NEW AND VALUABLE BOOK. 

1 2,000 Receipts. 680 Pages. Price $5. 
This splendid work contains a careful compila

tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub
lished in the Scientific A merican d uring t.he 
past fifty years ; together with many valuahle and 
Jmportant additions. 

Over TW'elve Thousand selected receipts 
are here collected ; nearly every branch of the use
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem
ists and workers in all parts of the world ; the in
formation given being of the highest value, ar
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulffi used in the various manufac
turing industries, will here be found answered. 

Instructions for working many different pro
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re
ceipts. embraCing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
'lnake sandpaper, emery paper, tracing paper, 
"ransfer paper, carbon paper, parchment paper, 
,olored papers, razor strop paper, paper for doing 
Ip cutlery, silverware ; how to make luminous 
paper, photograph papers. ete. 

Under the head of Inks we have nearly 450 re
wipts. including the finest and best writinJ> inks 
of all colors, drawing inks, luminous inks, mvisi
ble inkd. gold, silver and bronze inks. white inks,; 
directions for removal of inks ; restoration or 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most vuluable practical article, in which the 
complete process is described in such clear and ex
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me
tullurgy, 125 receipts ; Bronzmg, 127 receipts t Pho
tography and Microscopy are represented oy 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
BOO receipts, and include everything worth know
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materiafs. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who arp in search of independent business 
or employment, relatin� to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

MUNN &. CO., Publishers, 
SCIENTIFIC AMERICAN OFFlOE, 

361 Broadway, N ew York. 

J c itutific �mtticau. 
THE INTERNATIONAL CYCLOP1£DIA. 

REVISED EDITION OF 1892. 

Perhaps you do not know It, bnt this Is just the Cyclopredla you want. Critics say it Is 

The BEST READY REFERENCE CYCLOPfDlA in the ENGLISH LANGUAGE 
WUl you Investigate It ? Circulars describing special features will be mailed free. It Is sold through agents, and on easy payments, If desired • 

ACENTS, W H E R E  CAN YOU FI N D  B E T T E R  B U S I N E S S ? 

DODD MEAD & COMPANY SUBSCRIPTION DEPARTMENT, 

, , 1 9 th Street, bet. Fifth Ave. and Broadway, N. Y. 
gATES CK  a, O R E  B R EAKER 

Capaeity up to 200 toDB per hour. 

PROPOSALS. 
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:n:'�:"�Y�gM�ti��l

e
4Jl�

s ��u!�: ��
e
�r����r�:o:

l
��� 3&600 pounds of cast Iron and two maneuvering winches, wln be received at this 01llce until 8 p. m. of May 25 • .  

1892. and then opened. The attention of bidders is' ln
vited to the Acts of Congress. approved E'ebruar� 26, 
�;, "4�� �r!'t:i'e7 :l' l:,i:,
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o�ined by apglication to ADD ISON M SCOTT. Resident 

�fo���'co�t: o� =V:e�i:."il'. Sv:r:· P. CRAIGHILL, 

P RS
O 

';2J.;1-dL�":� � s�J�!fd,p�;rs�RM;;��J;: 
Seale� proposals, in t�PJicate. win be received at this 
Armory until 12 o'clock M. on Thursday, June 2, 1892. at 
which time the1J, will be opened In the presence of bld-
g�!i!°i;n���� ��fte�B��� i:t�

w
I�r ��

t
d�y��;

i
8�� 

erection ofssme in complete runniDEr order in the new 
shops at the Armory. The Government reserves the 
gg��Jgalt"d::;

t
"::fY.Jfgt��r f�E��:iO� ��e

t
�'::d�� 

application to CO
L

. A. MOR DECAl, Ordnance Depart
ment, U. S. A., Commanding. 

Has prod u ced more ballast, road 
�r��k:r

n
�r����

e
� ���t�� t

han 
WANTED _Inventors snd owners o f  patented 

Builders of High Grade Mining I novelties wishing to place them on �l ok 92 'WATER STREET, 
Jl i l tshu r glt , l'a.,  

Manufacturers of everyt

.

niog needed for 
.A.E.. TESZ A.1'Ir "I7V:JiIXOXO& 
for ei ther Gas. Oil, Water, or Mineral 

Tests. BOilers. Engines, Pipe. 

Machinery. Send for Catalogues. the market will do well to address STAR NOVELTY CO., 
a AT ES I R O N  W 0 R KS, 511iii�iiiiiJ eii��eijrsio�n:s,trie�et,iii

T
�
O
i
led
r.0"

O
i·t;;:=.�ji�ii11 

. Cord�e, Dril l ing Tools, etc. 
I l lustrated ca!.aloflue, price 
lists and discount sheets 

on request. 

Stencils. Steel Stamps. Rubber and 
Metal 1'ype Wheels. Dies, etc. 

M odel and I<:xperimental Work 
Small Machinery, Novelties, etc., man

ufactured by special contract. 
New York Stenci lWks. 100 Nassau St., N ,Y 

LEARN WATCH MAK I N a l-A�ra��i��� School for Watchmakers, Journeymen and Apprentices. 
For terms address W. F. A. WOODCOCK, Winona, Minn. 

50 C So. C linton St.,  Chicago I 136 C. Liberty Street, New York • 287 C, t'ranklln St., Boston, Mass 

P U RE TEM PERED COpp E R T H E  S AFEST M O ST OU RABLE & EC O N O M I O A L  M ETAL EV ER OFFER EO FOR VA R I O l  S MECH,AN ICAL  U S B  H I G H EST ANTI-FA ICi l0NAL  Q UALITI E.S l NO ISPENS I-1 BlE FOR ELEJTrl.IGAL WORK E.\JREKA "TEMPERED C O PPER  co. NORTH EAST FA. 

cu:: to �15 per day, at tUCI tD home, selling 

- LIGHTNING PLATER 
and platingjewe1ry, watcbCI 
tableware, &0. Plates the 
finest of jewelry good as 
new, on all kinds of metal 
with gold, silver or nickel. 

See Ulustrated notice in 
SCI. AM., Oct. 24, 1891 

ADJUSTABLE STOCKS AND DIES, 
u niversal ly acknowledged to be 

T�E :BEST. 
IT Send for 1891 Illustrated Catalogue and Pri ce List. 

ARMSTRONG M FG. CO. , Bridgeport, Conn. 

2nd � MACH INERY �� 
N. Y. Maoh'y Depot, Bridrre Store 16. Frankfort St., N.Y. 

Tho Belknap Little Giant Water Motor 
Best Water Motor, most powerful and efficient machine on the market. Electric Motors and Dynamos. 
C8�P���c!tfe�

e
��Y:����r������' Combined Motor and Mill In one esse, run by water or electricity. 

Writ. for Circulars. 

BELKNAP MOTOR CO. , 
23 Plum St., Portland, Maine. U. S, A. 

F ·Ish N ets Great redu ction In prices 
Seines $1.25 and ull. Send for Catalogue qnlck and ssve money. CHAS. B. PROUTY &; CO., 63 and 65 Washington Street, Chicago. 

WAT E R  WH E E L  
o!ji�� t�'i,�!fhi�\�:���!il. 
Simple and rellablej adapted 
�t�

v
£���}

e
Mf�et �'i,'J�� 

ward. W rite for Circulars. 
1'be PeltonW"t..,· \VheeI Co. 121A. Ma.in St.,  SaD Francieco, Cal . ,  
o r  235B Central BuUding, Liberty and 
Weat Streeta, New York. 

CL.A..R..�'S 
WOOL WASHERS, 

WARP DYEING AND SI ZING MACHINES, 
PATENT RUBBER COVEltED SQUEEZE 

ltOL LS, 
POWER WRINGERS FOR HOSIERY AND 

YAltN DYEI N G, 
D RYING A N D  VENTILATIN G  FANS, 

WOOL A N D  COTTON D RYERS, Etc. 
Catalogues free. 

C E O. P. C L A R K  
B o x  L. Windsor Locks, C o n n. 

ALLE -�E:i' CAST INGS FR�M SPECIA\(RN' � .= -AS A N D  F I N E  GRAY ,RON A L S O  ST E l l  

� -DEVlIN v. CO F IN E T,NN lNG JAPA.,. PA: ,, " F\;) Q\" F I N I S H I N G  l�N I N G  . Tt10M LEH IGH AVE II< AMERICAN � T  PH ILA  '--- �N� 

And all Fancy Woods. 
TEAK FOR YACHTS, SPA NISH CEDAR 

FOR SHELLS, etc. 

T H E  E .  D. A L B R O  CO., 
Eastern 1 �OO Lewi s Street, S New York, U. S. A. Branch. S Ft. E. 6th St., 1 
H. T. BARTLETT, Mg'r. F. W. HONERKAMP, Ass't lIIj{'r. 

(l\'Iil ls, Cincinnati, 0.) 

-FOR-

FREE SITES TO SUBSTANTIAL 
MAN U FACTU R ING  ENTERPRISES 

i� �he rapidly: �rowJng towns of Virginia and West Vir" Illnla, possessing C'RJJ:AP IRON. CHEAP LUMBER, CHEAP FUEL, and RAILROAD FACILITHCS, uddres8 J. H. DIN .. GEE. 330 Walnut Street, Philadelphia. Pa., PreSident and General Mana�er of numerous Land Companies ��y��e�. along the lines of the Norfolk &; Western 

P U RE C O N D EN S E D  M I LK P R E PARE O IN THE MOHAWK VALLEHHE FIHEST GRAZIHG. C FROM ABSOLUTELY PURE FRESH MIIK.EVERY PACKAGE GUARAN S O L lC1TED.- MOHAWK CONDENSED MILK co. ROCHE  

ST E E L ,  I R O N ,  COP P E R ,  Z I NO, B R ASS, T I N ,  
And all other Metals Perforated a s  Rpqnired for Grain Cleaning and MinIng Machinery, Woolen Cotton, Paper and Pulp Mills Rice, Flour and 011 Mills, Sngar and Malt Houses, Distilleries, Filter Presses, Stone. COal and Ore Screens, Brick and 

��'ir:�!�h��:�e�E.�';,�t
r
�'i�::���

a
�I:�� ��g�atr�rn �d �":'a. .. n.a::¥�fn 

S
��6�:: 

THE HARRINGTON & KING PERFORATING C O "  Chicalro, 

And :lSi Pearl Street. New York. 

PETROLEUM SOLIDI FICATION . .....,By 
Samuel Rideal . An Ul!cQunt of some interesting expe
riment s on the 8ubject with various materiaht. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. S47. Price 10 cent •. To be had at this office and from 
all newsdealers. 

� N ICKEL  
= AND i ELECTRO - PLA TI NG 
§ Apparatus aDd Material 
';: THE 
� Hanson & Van Winkle Co. � N ewark, 1'\ .  J. 
" 81 LIBERTY ST., N. Y. ;a 23 S. CANAL STREET, 
II: CHICAGO. 

f' TEEm 1'IrE� :JY:OD:JllXo "  
M A C I C  L A N T E R N .  
Single, Donble� or Triple. Ad

�
tedl to greater variety 

��::,st'i,"f;,.�
h
n?idP��' �.J!ll�'a I ?TL

i
t

t 
C tt;�,

n �r,��� 
turers, Photographers and Colorers, on the premises. 16 
Beekman Street, New York. Send for Circulars. 

" T i l E  SINTZ " 

GAS A N D  GASOLI N E  ENGI N ES 
Stationary and M a r i n e .  

Makes Is own supply of gsa from 
gasOline, and at Jess expense than 
��ln?��

e
:e;��:" ���O��th c��th� 

manufactured or natural gas. Spe
cially adapted for small boats and 
launches and electriC light work. Cir
culars free. pr ,Mention thi.<! paper. 

C LA R K  S I N TZ ,  M F R ., 
Springfield, Ohio. 

ever 
offered on t.be 
face of the 
earth at 'b. p:. ice, and we 

warrant. It • 
perfect time .. keeper. With 

.ach watch we 
aend our mammoth catalogue 

. and a lovely golt1 
plated chain anti 

charm free, .Iso • 
printed IrnaraD

tee which gives yOtl 
the prlvt1ege of returnIng the watch at any time 

wtthiD one year If U does Dot give satisfaction. Addre88 
T H r  NATIONAL MFB. a:. I M PORTlNB  CO., 

334 Dearborn St. ,  C h icago, I I I. 

W 0 R K I rl G M O D  E L S & L IGHT MACH INERY .  I NVENT IONS  OJ:VE L O PED .  Sen ff fo r· M o rl e l  C i r c u l a r . J ones  B r o s .  E C o  . . C i n · l l . O .  \ 
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Inside Page, each insertion _ _  "'Ii c ents a line 
Back Page, each insertion - - _ _  $1.00 a line 

The above are charges per agate line - about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at tlie same rate per agate line, by measure-
��;ve"t ;fe�'i,\l:tfo�s�c!d::'1:=t"e!';S

T�:::�; 
morning to appear In the following we�'s issue. 

O V E R M A N  W H EEL CO. 
BOSTON. WASHINGTON. DENVER. SAN "RAHelseo. 

A. G. SPALDING " BROS., Special Agents, 
CHIOAGO. NEW YORK. PHILADELPHIA. 

x) O "D' SEE:&:. :l? O �EB.'l 
We can supply i t  with the 

Motor of the 19th Century J��!�!�� lIi to '10 horse Power. � 
Cost about one cent an hour" to 
each indicated horse power. 
h In worth. not size, '11]IlJ 'Va�uelie8." 
What others think of me is stated _ in catalogue. 

CHARTER GAS ENGINE CO, 6..==_,=�:;;; P. O. Box 148, Sterling, I I I .  

W e  make a l.ow Water A l arm for Steam BOilers. 
Perfectly reliable ; acknowledged so by steam experts. I gar SOOAi for CWcular A. 

TH E VAN AU KEN STEAM SPECIALTY CO. , 
C H ICAGO. 

OY STER CULTURE.-A V ERY INTER-
e8tin� descri ption of the process of artitlcial oyat.er cu]
t.ure as practi ced at Arcachon, France. W ith 15 ill o s 
trations. Contained in SCIENTIFIC A MERICA N SUPPLE
MENT, No. &,-. Price 10 cents. To be had at this 
office and from all newsdealers. 

TIE AMERI�AI BELL TBLEPH�NB ��. 
95 M I LK ST . ,  BOST O N ,  M ASS.  

This Company owns t h e  Letters Patent 
granted to Alexander Graham Bell, March 

7th, 1876, No. 174,465, and January 30th, 

1877, No. 186, 787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in 

fringes the right secured to this C ompany 

by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 

thereof. and liabl e to suit  therefor. 

�ATENTS ! 
witI.E���ut\�1�m& 

O�O
ih!n s"g:::r��� . 

AMERICAN, continue to examine Improve
ments, and to I1ct as Solicitors of Patent. 
for Inventors. 

ln this line of business t)1ey have had fortY-Jim" years' 
experience, and now have l1/nequ,llea facilities for the 
preparation of Patent DraWings, Specifications, and the 
prosecution of Applications for Patents In the United 
States, Canada, and Foreign Countries. Messrs. Munn 
��ts ��� �����, tt:�e's�rffe��:!��� tss�:ri���ts�Ofld 
Reports on Infringements of Patents. All business in
trusted to them is done with special care and prompt
ne.iS� on very reasol18ble terms. 

A paml.hlet sent free of charge!; on application, con-
���':�e:� m�=�n

co���� �!t:I�� 8�;y�gy,rtt 
Designs, 'Patents} Appeals, Reissues, Infringements, ASSignments, ReJected Cases. Hints on the sale OI 
Patents, etc. 
t�et ... �:.e�o�o{��a;g:i 

a
a��::r:i�g� ��r:�� 

Patents in all the principal countries of the world. 
MUNN & C O . ,  Solicitors of P atents, 

361 Broadway, New York. 
BRANCH OFFICllIS.-No. 622 and 624 F StrO!lt. Pa

Cific B1I1ldlDal _ear 7th Street, WublDlltoll, D. C. 

1,1eut1£1, jna,r1,au. 
LOVELL DIAMOND 585 PneumatiC, Cushion and Solid Tires. 585 

Diamond Frame, Steel Drop Forgings. Steel Tubing, Adjus�ble 
�:�l

dre��:l��e�����J;� �����l�sK:g���u,:s�� 
Nickel. STRICTLY HIGH HRADE IN EVERY PARTICULAR. No BETTER MACHIN E MADE AT A NY PRICE. 

Bicycle Oatalo!1ll" lir... Se'1ld Bia; cents in stamps for our 100..page 
illustrated catalogue of Owns, Riftes, Revolvers, Sporting 

GOOtM of all I<iniU!, etc. 

J O H N  P. LOV E L L  A R M S  CO., 
1 47 W as h i ngton St reet, Boston, Mass. For Ladies. 

A R T E S I A N  
Wells, 011 and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We aiso mannfac-
�'::i�:.r'\��r :ri':{��:3I� 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1.000 feet. 
Write us stating exactly what is 
required and send for Illustrat-
:d8tt'IW�'h As'b��tY CO., 

STREET, NEW YORK. 

T H E P E R F E C T �R U D E  O I L  B U R N E R 
B EST R E G U LATI O N , -

- H I G H E S T  E C O N O M Y  
F O R A L L  P U R P O S ES � MANUFACTURED IN S I X  S1Z,ES B Y  

P M AN E N G I N E  M A N F G  G o  R Q C H E S T E R , N EW Y O R K 

SAW 8 Wanted 5OilOO Sawyers SAWS and L u m o e r m e n  to 

A send us their full address for a copy of Em- A erson's ar Book of SA WS, new 1892 edi-
tion. We are first to Introduce NATURAL 

W GAS for heating and temperinj!" Saws with W wonderful elfect upo ng their :ra-S IIZe�d �J'£.��:s'i!: '-*" �aIH; S � C O .  (Limited), eaver Falls, Pa. 

A GENTLEMAN'S LAUNCH .  

YOUR OWN ENGINEER. 
Launches 19 to 60 feet in leng1;h, with automatic ma

chinery. No SmOke. No Engineer. 
No Danger. No Dirt. 

PADDLE YOUR OWN CANOE. 
Canoes, Family Row and Sail Boats. Fishing and Hunt

ing Boats. Manufactured by 
THOMAS KANE & CO., Chicago. Ill. 

P" Send for Catalogue, specifying line desired. 

" Improvement the order of the age." 

Important Improvements. 
All the Essential Features greatly perfected. 

The Most Durable In Alignment. 
Easiest Runnlril< and Most Silent. 

All tl'pe cleaned In 10 seconds without soiling the hands. 
The :SmIth Premier Typewriter Co. , Syracuse, N, y"  U. S ,  A, gar Send for Catafogue. 

HOW TO MAKE A STORAGE B AT-
tery. - By G .  M. Hopkins. Directions for makinl< a 
Plante bl1t tery and for chnrlrlng the same. With 4 illus
trati ons. Contained in SCIENTIFIC A MERICA N SUP .. 
PL EMENT, No. 841i . Price 10 cents. 1'0 be had at this 
office and from all newsdeaters. 

K D D A K S . 
Regular 
Junior 
Folding 
Daylight 
Ordinary } 

I 4 styles and sizes 
for the season of 
I892, 

$6 .00 to $65.00.  
Latest improvements, regist ers for ex

posures ; glass plate attachment s ; daylight 
loading, etc"  etc. Send for catalogue. 

THE EASTM AN COMPANY, 
ROCHESTER. N. Y. 

E]:DISC> 1'T 
C E N � R A L  ELECT R I C  co. 

I N CANDESCENT A N D  A R C  LICHT PLANTS. 
Stationary and Railway Ilotors.-Lamps.-Cables.-Safety Devices. 

D I STRICT OFFICES. 
Canadian . . . . .  .Edison BulldinJl:. '17 Bay St., Toronto, Can. I Pacific Coast . • Edison B'Idlng, 112 Bush St., S.  Fran., Cal. 
Central . . . • • . . . . . . . . . . . . .  173 & 1'(5 Adams Stl Chlcag� Ill. PacifiC Northwest . . .  Flelschner Bulldlng, Portland, Ore. :!�'in�i8iid·::::.����� .�.����bri�t..SBO:�:' M�:: Rocky Mountain . . . . . . .  MasoulC Bulldlng, Denver, Colo. 
Mexican and South American Department • . . . • . • • • . . . . . . . . . . • . . . • . . . . . . .  Edison Building, Broad Stree� New York 
European Office . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34 Victoria Street, Westminster, Lllndon, S. ., England. 

W E m a uufacta r e BoU et·s, Radi ators, and 
other Specialties. and C O N TRAC'l' for the 

ERE()'l'J I I N  C O M P L E'I'E in any part of the 
country, the most Improved apparatus for 

H EATI N G  BY STEAM 

OR HOT WATER. 
We send experienced fitters and guarantee . satlsfac

tion. ar Send plans with full particulars for estimate. 
Broomell, Schmidt & Co., Ltd. ,  York, Pa. 

per 
$"1 to $"15 eaeh. Addresl 

THE VANDUZEN &, TIFT CO. ,  
102 t o  108 E. Second St. , Cincinnati, O. 

Steam! Steam!  
Qual ity H igher, Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 
2·Horse Eureka Boiler and Engine,  - $ 1 50 
4- " " " " "  - 250 
Other sizes at l o w  prices. Before you buy get our price •. 

B .  W. PAY N E ", SONS,  
D " awe,' 1i6. E L M I R A . N.  Y. 

B A R N ES'  
New Friction  Disk Dril l . 

FO R L I G HT W O R K. 
Hall th.811 Great A d uantage8: 

The speed caD be instantlr changed from 0 to 1600 :�b:�3u�� � S:��;'�i�ts�q:,s";:f:l;�l:h! 
smallest or largest drills within its range-a won· 
derful economy in time and great saving in driB 
breaka&,e. Send for catalogue. W. F. & JNO. BARNES CO.,  

1999 Ruby St" Rockford, I11. 

� 3 ,02»J,Qg%l.JI. BIOYOLES -" _,� A..nd lowest prices on all '92 makes & 2d n\ " 1\ hd. EaoypaymenJ.8. Wesell everywhere. 
'91 us 'D $S!) uno ... ballfl.S65 \ 40 in. $31 Victor J I' . ,balla $ 11 
'90 Urelcent ('91 ma..s:e) II S50 '91 $185 Rambler . .  $90 
'91 $ 14. 0ush'nHigh Gra.d.,OO And 20 other styles as ch ... ". 
Largest stoCk and oldest dealers in U. S. Agts. wanted 
Ca� ... free, Boa.e. ........ oI: llo •• 16 B, 8t., "'orl",IH 

,<;> f.;,TH E CRANDALL PACKING Go. &' "llC In M A N U F A C T U R ER S  O F  S RING � 1 ;0'  GRANDALLS PATENT pf\GK I NG , ,oJ�'" �� IMPROVED FOR STeAM ,WEK & ��MON\ �  
� ,,� i=

NEW yBo��ftG �r�i�\\ ST 
MAIN QFFIC£ &. WOR\\S 

;E'T,,'" C O I L  C HIC�G O  l B  SOUTH GANALST PALMYRA N Y 

OUT=DoOR 
PLEASURE. 

N o  exercise s o  healthful-so joyful
with so much of Nature's exhtlaration 
-so sensible-so fascinating-so pop
ular-Cycling is the monarch of sports
the Columbia, the king of strengthful 
lightness-the accumulation of bicycled 
everything-All About 'Columbias free 
on application to any Columbia agent, 
or sent by mail for two two-cent stamps. 
Pope Mfg. C O., 2 2 I  Columbus Av., Boston. 

�OOL AGENTS WANTEDI%Vf�YESS�P 
SEND IOc. FOA CATALOGU E , STATIO N E RY &:c. E . D . OT I S "  1 0 2 B  N . H A L ST E D  ST. ,CH ICAGO " ILL . 

AN UNUSUAL BUS INESS CHANCE : 
Reliable men with a few thousand doUars (the same 

secured) In any State and Canada to get into business 
for themselves, and have IL DIOnopoly and p-osi. 
live l y  safe and profitab l e  b u siness payin!< ,10,000 
to $20;000 per year. Write at oncer No riNk, aud 
nearly all prollt. Has been tested in America and 
�I��t o'1�'f�t��:' ��f�!a. toA,::���el�����W� 
Amusement Machine Co .. 123 S. 7th St., Philadelphia, Pa. 

W EITMYER PATENT F U R.NACE. STHAI ROAD ROLLERS IDE AND IDEAL AUTOMATIC E NGINES. 

TANDEM A N D  CROS� COMPO U N D  ENGINES. I BOILERS OF EV E R Y  DESCRIPTION. Manufactured by HARRISBU RG FOU NDRY AND MACH I N E  WORKS Harrisburg, Pa. , U. S. A. 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones. 

Grinding MachInes, 
Knife Sharpeners, 
Knife Grinders. 

STROU DSBU RG, PA. 
181 WASHINGTON ST • •  N EW YORK. 

NEW MAIL --$1 00-- ���� 
Cu���g'i-i.�:�;rt'Fc¥\':!s��y�es 
Also $135 and $lJiO patterns. :: ��r:sJ:,�t��C : : $l� 
Randsomest and best Diamond 

Safety. SOOAi for Catalogue 
a'1ld Secona-lla'1ld LiBt. 

Also Sole New England Agents for LITTLE GIANT 
PRICE, $31).00. 

Only Boy's Safety with a 
Spring Fork, preveuting in-

"I!i!!itilllllil.i�'" ". jury to young riders frolll 
" � .. '" jar and vibration. 

WI. READ & SONS, 1:��;�!n:1�:.
t. 

'J:' :a:  :El 

ESTA B),ISHED 1846. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, IncludinK PostaKe. 

Weekly-1i2 Numbers a Year. 

This widely circnlated and splendidly Illustrsted 
paper Is published weekly. Every number contains six
teen pages of useful information and a large number of 
orilrlnal engravings of new Inventions and discoveries. 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties In Mechanics, Mannfactures. 
Chemistry, ElectriCity, Telegraphy, Photogrsphy, Archi
tecture, Agriculture, Horticulture, Natural HiStory, 
etc. Complete list of patents each week. 

Terms of Sllbscription .-one copy of the SCIEN
Tlll'1C AMERICAN will be sent for one lIeaT-62 numbers
postage prepaid, to any snbscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers ; six months, $1.50 ; three months, '1.00. 

C l ubs.-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray. but Is at the sender's risk. Address 
all letters and make all orders. drafts. etc., payable to 

MUNN & C O . ,  361 Broadway, New York. 
---0-

T H E  
ltitutifit �mtdtal lupptttufnt 

ThiS Is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but Is uniform therewith In size, 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'rHE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week
ly, and Includes a very wide range of content.. It pre
sents the most recent papers by eminent writers In all 
the principal departments of SCience and the Useful 
Arts, embracing Biology, Geology. Mineralogy. Natural 
HiStory, Geography. Archreology, Astronomy Chemis
try, Electricity, Light, Raat, Mechanical Enlrlneering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

'I'he most imp<>rtant Engineering Works, Mechanisms. 
and Manufactures at home and abroad are Illustrated 
and described In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM
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