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NATURAL RESOURCES OF VIRGINIA AND WEST 

VIRGINIA. 

BY B. G. UNDEHWOOD. 
In natural and varied resources, Virginia and West 

V i  r g i  n i a  are 
unrivaled, and 
the m a r k e d  
advance made 
b y  b o t h  o f  
these common­
wealths during 
the p a s t  de­
cade is worthy 
of note. 

Virginia, a s 
one of the ori­
ginal thirteen 
S t a t  e s, held 
first p 0 s i tion 
up to the cen­
sus o f  1 8 1 0, 
and, owing to 
the separation 
of West Virgi­
nia, in 1 8  6 3, I 
wa s N o. 1 0;1 
1 8 8 0, No. 1 4; I 
and in 1890,No. i 
15. West Vir- I gillia g a i n  e d 
o n e  point in 
the l a s t  cen­
sus, being No. 
29 in 1880 and 
No. 28 in 1890. 

W e  h a v e  
p r e f e r red in 
the p r e s e  n t 
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article to show a few of the many beautiful views I Saltpeter Cave, which has a peculiar history, is given 
with which both State!' abound, rather than any of on another page. From this cave the confederate 
the many manufact uring establishments which have I government obtained niter for use in manufacturing 
lately been so largely established. gunpowder, and it was guarded during the war. It is 

On this page is given one of many beautiful views situated near Natural Bridge, and below the mouth of 
on New River near Thermal, West Virginia, on the the cave the little stream flows which runs under 
line of the Chesapeake and Ohio Railr, ad. Natural Bridge. Saltville, Virginia, is also shown. 

Here during the war a large force was 
stationed, as a large share of the salt 
used in the confederacy came from this 
point. 

The rifle pits and old fortifications 
built to defend the salt works are in 

(Continued on page 404.) 

ON NEW RIVER CHESAPEAKE AND OHIO RAILROAD, NEAR THERMAL, W. VA. 

VIRGINIA AND WEST VIRGINIA-INDUBTRIAL TOWNS AND CITIES, RAILROAD TRUNK LINES AND STEAMSBIl' ROUTES. 
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PROGRESS OF OUR NAVY. 

It is gratifying to note the very substantial progress 
which has been made, as evidenced in the annual re­
port of Secretary Tracy, in the building up of our new 
navy. It is, as the secretary says, "a progress both in 
ships and in ordnance, by which the United States has 
emerged from its condition of helplessness at sea, and, 
by the employment of its own resources, has distanced 
its more experienced competitors, marking an epoch in 
the naval development not only of this country,�but 
of the world ."  

On March 4 ,  1889, there were in our navy only three 
modern steel vessels, with an aggregate tonnage of 
7,863 tons, and mounting thirteen 6-inch and four 8-inch 
guns, the forgings for which last, as well as the shaft­
ing for the vessels, had been purchased from abroad, as 
they could not be made in this country. On the 4th 
of March next it is expected that there will be 
twenty-two modern vessels in commission, while nine 
additional vessels, none of which in speed, armor and 
armament has a superior in any foreign navy, prom­
ise to be ready for launching within the next twelve 
months. The nineteen vessels thus added to the navy 
in four years have an aggregate tonnage of 54, 832 tons, 
mounting altogether two 12-inch, six 10-inch, sixteen 
8-inch and eighty-two 6-inch guns, all of which, with 
the exception of five of the earliest, have been manu­
factured in this country. Three new steel tugs have 
also been constructed and put in service during this 
period. 

Our new navy, including all ves�els built or author­
ized, now consists of the following vessels : One seago­
ing battleship (first-class)-Iowa; three coast-line bat­
tleships (first-class)-Massachusetts, Indiana, Oregon; 
two battleships (second-class)-Maine, Texas ; six 
double-turreted harbor defense vessels-Puritan, Mon­
terey, Miantonomoh, Monadnock, Terror, Amphitrite; 
two armored cruisers-New York, Brooklyn ; one ram ; 
two protected cruisers of extreme speed-Columbia, 
Minneapolis ; fourteen cruisers-Olympia, Baltimore, 
Chicago, Philadelphia, San Francisco, Newark, 
Charleston, Boston, Atlanta, Cincinnati, Raleigh , De­
troit, Montgomery, Marblehead; one dispatch vessel­
Dolphin ; six gunboats-Yorktown, Concord, Ben­
nington, Machias, Castine, Petrel ; one dynamite 
vessel-Vesuvius; one practice vessel-Bancroft; two 
torpedo boats-Cushing, No. 2. Making a total of 
forty-two vessels. 

The three great first-class battle ships have a dis 
placement of over 10, 000 tons each, are protected by 
18 inches of armor, carry 13-inch guns, and throw an 
aggregate of over three tons of projectiles at a single 
discharge, while the armored cruiser New York, for­
merly declared by the Secretary to be "the best all 
round vessel of any type, " is now to be outdone by the 
new Brooklyn, of 9, 150 tons, greater coal endurance 
and greater battery power. The two triple screw pro­
tected cruisers, Columbia and Minneapolis, with their 
maximum speed of 22 knots and sustained sea speed of 
21 knots, with a very large radius of action, repre­
sent the highest type thus far attempted in this class 
of vessels. 

A resume is given of the exppriments and tests un­
dertaken to obtain the best possible protective armor, 

SCIENTIFIC AMERICAN SUPPLEMENT resulting in the development of Harveyized nickel­
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steel for this purpose, from which our armor plates are 
now made, "far superior to any hitherto known, and 
destined to furnish the standard, both of quality 
and manufacture, for the great· naval powers of 
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tion on the ships for which they are intended. Five 12-
inch guns have been completed, of which two have 
been proved and are being installed on the Monterey. 
The first 13-inch gun is approaching completion, and 
the forgings of the second have been received. 

The development of a new smokeless powder, and of 
a safe high explosive for the shells in high-power guns, 
and the manufacture of armor-piercing projectiles 
equal or superior to those of auy other nation, are each 
the subject of a discriminating and most satisfactory 
notice by the secretary. As to smokeless powder, it is 
said that the department, "by independent investiga­
tion and experiments, conducted by its own agencies 
at its own establishments, has succeeded in develop­
ing a smokeless powder which in efficiency and endur­
ance gives better results than any known powder 
abroad. " In conclusion, the secretary expresses the 
opinion that there can be but little doubt, in view of 
the progress of naval science, that the advance toward 
higher and higher types will continue steadily in the 
future, a progress in which American inventors will, 
doubless, be full participators. 

THE USE OF PHOTOGRAPHY IN PHYSICAL RESEARCH. 

This is the title of a very interesting and instructive 
lecture delivered before the Physical Department of 
the Brooklyn Institute of Arts and Sciences, Dec. 13, 
by Prof. Edward L. Nichols, of Cornell University. 

The lecturer began by stating that photography is 
now used in almost every branch of physical research; 
that it is often used advantageously as a substitute for 
drawing when making observations. Prof. Nichols 
projected upon the screen a number of views, illustrat­
ing the exploration of the magnetic field , showing the 
lines of force, and of various phenomena which have 
heretofore been illustrated by drawings made by the 
hand of the observer. In some cases the hand-made 
drawings compared favorably with the photographs, 
while in others they appeared to be incorrect. The lec­
turer spoke of the value of photography in making 
long-continued observations; also in making observa­
tions of phenomena developed instantaneously, as in 
the case of lightning flashes, electrical discharges, 
sound vibrations, etc. He also showed upon the screen 
a plate illustrating diffraction fringes formed by a 
small triangular aperture in a piece of tinfoil, the figure 
being very intricate, and altogether different from 
what might have been expected. 

An interesting illustration was that of photographs 
of the manometric flame, the flame for this purpose be­
ing produced by a concentric burner, the illuminating 
gas being supplied to the central orifice while the oxy­
gen flowed through the annular orifice. The photo­
graphic flames produced in this way were very bright, 
clear, and sharply defined, and although drawings 
heretofore made compared favorably with the photo­
graphic record, they were not, of course, as accurate as 
the photographs. 

Interesting views of the electric arc were shown, with 
which the hand-made drawings heretofore used com­
pared very favorably. The photographs, however, re­
vealed some phenomena which had not been observed 
by the eye. Among these were the brilliant particles 
thrown off from the arc, also the superior actinic qual­
ity of the light given by the incandescent copper cov­
ering of the carbons. A photograph of an arc on an 
alternating circuit showed a succession of light flashes, 
proving the intermittent character of the aro v'bl'!r1 
produced by an alternating current. Othe!" peculiar 
features were shown, among them an illustration of the 
arc oscillating from one side of the carbon to the other. 
This the lecturer supposes to be due to the attraction 
and repulsion of the earth's magnetism. He stated that 
the singing of the arc was clearly due to rapid inter­
missions, and that the pitch of the sound proceeding 
from the arc was what would be expected from the rate 
of the reversals of the current. 

An attempt has been made to produce a photographic 
record of the alternating current by means of a tele­
phone having attached to its diaphragm a mirror, the 
incident beam being projected on the mirror, the re­
flected beam being received on a moving sensitive 
plate. The result showed that the fundamental vibra­
tion of the telephone diaphragm interfered with the 
production of a correct record. For this method was 
substituted one in which a stream of mercury carried 
the alternating current, the apparatus being so arrang­
ed as to allow the stream to pass between the poles of 
a magnet. The mercury was oscillated by the attrac­
tion and repulsion of the magnet, the movement corre­
spondingly exactly with the reversals of the current. 
The mercury stream was photographed through a slit 
located at the point of greatest amplitude of vibration, 
and the curve produced was the sinuous curve expected 
from an alternating current produced by a machine 
working normally. 

One of the most interesting illustrations of the eve­
ning was that of sun spots taken by means of the spec­
troscope. This method of investigation appears to 
have shown conclusively that the fecula around the 
dark portion of the sun spot correspond with the 
flames projected from the sun. 
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American Society o� Mechanical Engineers. 

Papers of more than usual interest and containing 
much original and important matter were read at the 
recent meeting in this city. In a paper, an Analysis. 
of the Shaft Governor, the remarkable fact was 
brought out that, notwithstanding the great impor­
tance of the governor as a means of protection from 
accident, not to mention its other uses, not a single 
complete work, trE'ating of this, either descriptive or 
scientific, has ever been brought out. 

[Readers of the SCIEN'.rIFIC AMERICAN will recall 
the series of fly-wheel breaks during the past year, a 
notable one in the Amoskeag mills at Manchester, N. 
H. , in all of which the governors failed to prevent the 
racing which led to disaster. ] 

The author of the paper described a governor of his 
own construction, which, if it will work with certainty 
under all conditions, is a remarkable design. After a 
mathematical description of the forces involved, 
and his mode of dealing with them, he says of the 
mechanical result, that is to say of the new governor : 

"At a recent test of the device in an electric light 
station, on an engine of 500 horse power, running at a 
speed of 220 revolutions per minute, where the balance 
found it necessary to resist reciprocating pressures of 
21 tons at each extreme of the stroke, there was not 
even one revolution difference between the correspond-
ing speeds of no load and full load. " 0 

John T. Hawkins, of Taunton, Mass. , described a 
new graduating steam radiator which he had been led 
to design because of the well-known defects of those 
now in the market. He said : 

"The impossibility of adjusting the heating effect of 
the ordinary steam radiator to changes in the tem­
perature of the outer air is probably the greatest 
objection to that system; the facility with which this 
adjustment is effected in the hot water systems consti­
tuting the principal advantage which the latter pos­
sess over the former; while the simplicity and per­
fection with which the combustion in the furnace is 
automatically regulated in the steam system gives it 
au equally decided advantage over the hot water 
system; to say nothing of the greater first cost of the 
latter. " 

His own design.was operated in his own apartments 
last winter, working admirably (that's what he says of 
it), giving all needed relief from an overheated room in 
mild weather, while giving ample warmth when the 
thermometer ranged low. It also conclusively estab­
lished its immunity from leakage when, upon a second 
occasion, the attendant upon the boiler forgot to shut 
off the boiler feed and filled every radiator in the 
house with water, this being the only one out of nine­
teen that was not discharging water pretty fr.eely about 
the floors from the automatic air valves, until the sur­
plus water was drawn from the system through the 
boiler blow-off cock. 

An elaborate and lengthy paper was read by George 
Richmond, of New York, on the Refrigeration Pro­
cess and Its Proper Place in Thermo-dynamics. We 
may sum it up by saying that the fundamental prin­
ciple insisted upon is that heat can leave a body only 
by transformation into work or by transfer to some 
other body. The graphical method, though it can give 
no information as to the actual transfers between the 
steam and the cylinder, is peculiarly adapted to the 
representation of such transfers. This subject is mere­
ly touched upon in an application of the principles to 
the study of the practical refrigeration process, the ob­
ject of the paper being principally to present a method 
which it is believed will be found peculiarly useful to 
those who are not familiar with the analytic methods 
and in sufficient completeness to enable a judgment to 
be formed as to its merits. 

The mathematical formulre introduced are in a large 
measure due to the translation of the results into the 
usual notation, and there are few questions arising in 
practice, so the author says, which a draughtsman 
could not solve in an intelligible and accurate manner 
by the methods with which he is most familiar. One 
noticeable result is the graphical determination of the 
amount of superheating required to produce any de­
gree of dryness finally in the steam cylinder (apart 
from the action of the walls) or the superheating of a 
vapor by compression-results for which Zeuner's 
formula for superheating gases is generally used. 
The value of this formula is not in question, so says 
the author, but as a general principle it is unsatisfac­
tory to use formulre on trust when we can reach the 
same results directly by easily understood methods. 

In the paper, Tests on the Triple Engine at the Mas­
sachusetts Institute of Technology, these tests having 
been a part of the regular work in the laboratory of 
steam engineering for the last school year, the con­
clusion reached is that" it makes but l ittle difference 
where steam jackets are used on an engine, provided 

I tieutifi, jmeritlu. 401 
. 'r. - _ .·r -.- . -

to its axis and dividing it symmetrically, with means I that he was called a short time ago to examine a boiler 
for varying the distance of the two parts, one from the of the same construction as the one referred to in this 
other. paper. It had been overheated directly over the fire 

Given a belt adapted for the purpose, it will, in run- box. making the shell plates wavy. After carefully 
ning on such a pulley, lie nearer the center as the two drawing the water from the boiler, nothing could be 
part.s are more widely separated, and recede as they discovered on the plate excepting a whitish powder. 
are brought nearer together. Such a pulley may be There was neither scale nor mud. 
used on either the driving or driven shaft, or both, " The conclusions the writer arrives at are that the 
and it is evident that the shafts may be at any prac- importance of mechanical, physical and chemical tests 
tical distance apart, also that the greater the pull on cannot be overrated. While the plate makers invari­
the belt the greater its hug and consequent freedom ably subject their plates to tests and stamp them ac­
from slip. In some cases it is desirable to place a loose cordingly, at the same time a confirmation of quality 
pulley between the two parts referred to, making a by the consumer is desirable, for we have seen that in 
compact arrangement for starting, stopping, and vary- the tests at Watertown one plate was condemned. If 
ing speed in the space ordinarily occupied by a single the ruptured plate had been of improper material or 
pulley of the usual style. had contained sufficient carbon to harden when the 

W. F. Durand, of Ithaca, N. Y. , read a paper on the water came in contact with the overheated plate, 8. 
Limit of Propeller Efficiency as Dependent on the crack might have developed, resulting in a serious ex­
Surface Form of the Propeller, setting forth the result plosion, possibly destroying the entire plant and caus­
of a long series of studies and some striking formulas ing a loss of life. " 
by which he endeavored to show : In the discussion that followed the reading of this 

(1) That:the limiting efficiency of the element of the paper, J. McBride, an experienced boilermaker, gave 
surface of a propeller, working under any given con-. it as his opinion that dirt caused the trouble. J. F. 
ditions, is an absolute geometrical quantity , depend- Holloway, another expert, attributed it to a blister or 
ing solely on its direction and motion, and on the air bubble in the plate. Geo. H. Babcock, the boiler­
motion of the ship. maker, said :  "The dirt will gather at a definite point; 

(2) That the limiting efficiency of an entire propeller, it will not spread over the bottom of the boiler, the 
composed of helicoidal surfaces of the same uniform circulation tending to bring it toward one point, where 
pitch, is equally simple and definite. it will gather in a mass and cause a burning out. " 

(3) That the limiting efficiency of propellers in Professor Denton said : "It has been shown that a 
general, whether considered as surfaces not truly heli- scale of very small thickness, which would ordinarily 
coidal or as solids such as are actually used, depends escape the attention of a boilerman, would cause this 
on the additional consideration of the distribution of result. " 
work over their surfaces. The latter being a subject of The Process of Cutting Cams, was read by W. A. 
great complexity, and depending on the ship as well as Gabriel, of Elgin, Ill. Mr. Gabriel is a designer of 
on the propeller, does not admit of general analytical small and intricate machinery for the manufacture of 
treatment. It is shown, however, that certain limits parts of watches and, in the course of his experience, 
may usually be laid down between which the efficiency found it necessary to produce cams of greater accuracy 
in any given case must lie ; and in the case of solids, as than could be obtained by the old and well known 
actually used, it is shown that such suppositions as can ways. 
be made lead to the natural conclusion that thickness A paper on Tests of a Pump Receiving Suction Water 
in general is detrimental to efficiency. under Pressure, described a series of experiments made 

Samuel Webber, of Charlestown, N. H. ,  gave the tabu- with a view of determining the advantages of the 
lated result of some interesting Tests of Driving Belts, plan of feeding water under pressure to a direct-act­
the result of the tests. The strain on the belts was ing pump over that of drawing the water from a re-
837:1' pounds per inch, though at times it exceeded this ceiving well. No measurement of the water pumped 
somewhat. Summing up, the author said : under the two conditions was attempted, as it went 

.. The' leather-lined canvas ' belt gave excellent re- directly into the supply pipes; but the pumps ap­
sults, as before, but its opponents object to it from the peared to work more smoothly and to keep the stand 
difficulty of making perfect joints by lacing; and the pipe level more constant under pressure than when 
, slotted '  leather belt called the 'Eureka, , when sucking. 
dressed so as to be perfectly supple, gave very nearly Experimental Determination of the Heat Generated 
as high result!', and showed about the same coefficient per Candle Power by Oil and Gas Lamps, was the title 
of friction, which diminished a little in the last test, of a paper read by D. S. Jacobus, of Hoboken, N. J. 
when the strain was increased from 837:1' to 91%" pounds J. B. Stanwood, of Cincinnati, 0., treated Strains in 
per inch." the Rims of Fly-band Wheels, the conclusion being 

An interesting boiler explosion was the subject of a that this strain varies nearly as the rim velocity �quar­
paper by F. Daniels, of Worcester, Mass. , de.scribing the ed, and, if the velocity is doubled, the strain is quad­
precautions taken by the owners of the mill by whom rupled and the factor of safety is reduced to a 
he is employed t.o secure sound material for a new set minimum. 
of horizontal tubular boilers, subjecting all the plates A highly instructive series of experiments was de­
to a careful test before they were made up ; and how scribed by R. C. Carpenter, of Ithaca, N. Y., on Com­
that even then some of them proved to be weak, and parative Variation in Economy with Change of Load 
a rupture (mistakenly called .. explosion") occurred. in Simple and Compound Engines, Effect of Steam 
The author said : "These boilers have been in success- Jackets on High Speed Engines. By the use of dia,­
ful operation for nearly six years and are still in use. grams, the author was enabled to show the actual re­
They are inspected every week. The water is run out, suIts lobtained very clearly. From these it appeared 
the manholes removed, and the interior as well as the that for most conditions the engine with the cylinders 
exterior of the boilers carefully examined. As the wa- steam-jacketed consumed less than when not jacketed; 
ter in the streams in the vicinity of Worcester is very that this diffflrence was greatest for the least loads, 
pure, coming as it does from the granite hills, we never was probably about 2 per cent at rated (',apacity, and 
find scale in the boilers, but in the spring and fall dur- the conditions were reversed for heavy loads, the un­
ing high water it is not uncommon to find a small de- jacketed cylinder becoming the more economical 
posit of debris, which is carefully washed out. Considering these results only for loads between 60 

"With all this care, the accident was to us a real sur- and 1 20  horse power, the author found as the average: 
prise. When it happened, the plant was running as 
usual, but the boilers were somewhat forced, although 
not to any extreme limit. Without any warning what­
ever, and with very little noise, the firing doors of the 
furnace were burst open, coal, ashes and water thrown 
out, and the boiler house , in an instant, filled with 
steam. 

"As soon as an examination could be made, it was 
found that one of the plates in the third row, just over 
the most intense heat, had bagged and ruptured, leav­
ing an orifice about one inch in diameter, thinning the 
metal around the orifice to a knife edge. The remain­
der of the shell was not damaged, because the boiler 
quickly emptied itself of water and steam, which ex­
tinguished the fire and cooled the brickwork. The 
analysis of the ruptured plate is as follows: 

Phosphorus . • • •  0 • • •  0 • • • • •  0 0 • • • ••• • • • • • • • • • • • ••• • • •  0'063 per cent. 
Snlphnr . • • • 0 • •  0 • • • • •••• • •  0 • • • • • •• • • • • •  0 • •• • • • • • •  00022 .. 
tlilicon • • • • • • • • . . . •••••••••••• 0 • • • • • • • •  0 0 • • • • • • •• 0"024 
Manganese • • •••••• • • • • . . • ••. 0 . . . . . . . . . . . . . . . .. 0 • • •  0'261 
Carbon 0 • • • • • • • • • • • • • • • 0 • 0 . . . . . . . . . . . . .. . 0 • o .  0 • • •  0"]0 

With steam JOn J'ackets ! 19']0 pounds of dry steam per I. horse 
.... ) power per hour. 

With no steam in jackets { 20'1 pound. of dry steam per I. horse • power per hour. 

These tests, the lecturer said, show in all cases a 
slight gain due to the use of the steam jackets, the 
amounts varying in the different tests to from 2'75 per 
cent to 5 per cent of the steam consumed. The use 
of the high pressure jacket alone seems to have pro­
duced no especial effect, the results being better with­
out it. 

It should also be noticed, as pointed out by Dr. R. 
H. Thurston in Paper CCCCXXV. , Vol. XII. , of the 
Transactions, that in actual use the jackets would 
produce somewhat better results than shown in the 
test, due to the fact that the water of condensation 
from the jackets would ordinarily be returned directly 
to the boiler, thus saving the heat required to raise a 
given weight of feed water through the required range 
of temperature. 

the jacketing is carried far enough and not too far. " "It was suggested that this thin scale covered the 

Strains in Lathe Beds was the title of a paper read 
by G. W. Bissell, Ames, Iowa. De Volson Wood read 
one on Hydraulic Reaction Motors and another on 
Negative Specific Heat. This is certainly a remarkable conclusion and seems entire surface over the fracture before the rupture, and 

scaTcely to compensate for a season's work. was caused by oil which had become burned onto the 
A Variable Speed Steam Power Transmission, the plate; but as the feed water for this plant was sup­

invention of E. F. Gordon. M.E. , was described with plied from a closed heater, it is difficult to see how oil 
much detail. Simply stated., the device consists of a I could have found its way into the boiler. We have 
deeply grooved pulley, split by a plane perpendicular been informed by Mr. Robinson (who made the boiler) 

....... 
TELESCOPIC steel masts or rods are to be used in 

lighting the public squares in Brussels. The object of 
this system is to preserve the beauties of the parks in 
the daytime. 
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THE TALLEST WROUGHT IRON CHIMNEY. 

The annexed illustration is from a photograph of a 
large wrought iron chimney, erected at Darwen, in 
North Lancashire, by the Pearson & Knowles Coal 
and Iron Company, of 'Yarrington, for the Darwen 
and Mostyn Iron Company. It was designed, says the 
Engineer, by Mr. J. 'r. Smith, of Rhine Hill, Strat-

10 feet U inches ; taper from top of cone to top 
of chimney, 6 feet ; number of tiers of plates, 66 ; total 
number of plateb in chimney, 308 ; diameter of base 
plate, 27 feet 6 inches ; base plate made in six seg­
ments; number of rivets used in construction, 17,000 ;  
twelve foundation bolts, 16 feet 3 inches long, by 2% 
inches diameter, with swelled and screwed ends ; total 
weight of iron work, 114 tons 7 cwt.; thickness of brick 
lining at bottom, 1 foot 6 inches ; thickness of brick 
lining at top, 3 inches ; time occupied in erection of 
iron work, 11 weeks ; total weight of chimney, including 
foundations and lining, about 1, 100 tons ; total weight 
of a brick chimney same height, over 3,000 tons. 

This system of construction, for chimneys about the 
same height, has many advantages. These should re­
ceive the careful consideration undoubtedly due to 
them by all interested in the subject. In the first 

Interesting experiments have recently been made 
under Mr. 'V. H. Preece, with a vi ew to electric COlll­
lllunication between distant points without wire con­
neetion, namely, through air, water, or earth. Mr. 
Preece proposed to conduct experiments in three dif­
ferent methods. First, by running a wire along the 
shore on light poles for a distance of about a mile, and 
a second wire from stem to stern of the ship, the two 
acting upon each other inductively through the inter­
vening space ; secondly, by suspending a short line over 
the side of the ship, so that it might dip into the sea in 
the direction of the end of the shore line, to work by 
conduction through the sea ; and, thirdly, by running 
out a light cable from the shore to the ship, terminat­
ing in a coil at the bottom of the sea, near the ship, 
but not attached to it, while another coil is placed on 
board. These two coils are expected to act inductively, 
and to give ample sound on telephones by means of 
rapid alternations. The experiments by the first 
method have been carried to a successful issue within 
the last few days, the shore wire having been erected 
along the Welsh coast, commencing at Lavernock 
Point, a little south of Cardiff, and proceeding for a 
mile in the direction of Lavernock House. The light­
ship was represented for the occasion by the island of 
Flat Holme, in the Bristol Channel ; and the line there 
erected, parallel to the first and three miles distant 
from it, was about halt a mile long. The shore line 
was furnished with a powerful generator at Lavernock 
Point, and the island line with a sounder to receive the 
messages. The result was that the words dispatched 
into the mainland wire were heard on the island with 
perfect distinctness, but we can scarcely admit that 
Flat Holme represents the conditions of a ship. This 
method is analogous to that patented by Mr. Edison I for establishing telegraphic communication between I two vessels when at sea. 

I place, there is a saving in the cost as compared with a 

I chimney of similar height built in any other manner. 
The time occupied in erection is also much shorter, 

.... I" 
Society of Naval Architects and Marine Engineers. 

Prominent men in the shipbuilding and shipping in­
terests of the United States have completed the pre­
liminary organization of a professional society, to be 
called the Society of Naval Architects and Marine En­
gineers, whose object will be to promote the art of 
shipbuilding in all its branches, both commercial and 
naval. The committee of organization, consisting of 
William H. Webb, of New York ; Lewis Nixon, general 
manager of Cramp's Shipbuilding Company, of Phila­
delphia; Col. E. A. Stevens, of Hoboken; Francis T. 
Bowles, Naval Constructor, United States navy; and 
(ex-o.tJicio) Clement A. Griscom, president of the Inter­
national Navigation Company, expect to incorporate 
the society in New York and are now sending ont invi­
tations to membership. 

.. t .... 
FALL OF A RAILWAY BRIDGE AT TERRE HAUTE. 

Our engraving is reproduced from a photograph 
showing the very serious consequences which re8ulted 
from a rather slight butting collision at Terre Haute, 
Ind., on October 28. The bridge, which carries the 
track of the Cleveland, Cincinnati, Chicago and St. 
Louis road, crosses the Wabash River at an elevation 
of about 50 feet above the water. The cars which 
appear at the right of the engraving were those of a 
train which had been run 
upon the bridge for a few 
minutes to get out of the 
way of a n o t h e r  train, 
switching in the y a r d .  
While it stood there it was 
run into by the stock train 
from the opposite direction 
and a truss was broken 
sufficiently to cause it to 
give way, letting both en­
gines and eight cars of cat­
tle and coal into the river. 
One of the engines was 
entirely submerged. One 
engineer was killed. The 
other IUen on both trains 
saved themselves. T h e  
published accounts indi­
cate, so says the Railroad 
Gazette, that there was 
fault on both sides; that 
the brakeman of the stand­
ing train did not go far 
enough with his flag, and 
that the approaching train 
was running too fast. 

••• 
Morley's Pollslting Paste. 

WROUGHT IRON CHIMNEY AT DARWEN. 

ford-on-Ayon, and the Pearson & Knowles Coal and 
Iron Company, to supersede brick stacks of the ordi­
nary description, which were used for carrying off the 
gases from the blast furnaces of the Darwen and Mos­
tyn I ron Company. This chimney is 275 feet high 
froUl foundation to top, and the tallest iron structure 
of its kind in Great Britain. Shortly after erection, 
and before more than half the lining was in, it with-
8tood without injury and in a perfectly satisfactory 
manner one of t.he severest gales experienced for many 
years. 

The following are a few general particulars of this 
chimney. As stated above, the total height, including 

FALL OF A BRIDGE FROM COLLISION. 

Made by calcining flint 
and grinding the calcined 
material to a very fine pow­
der, then mixing with fat, 
oil, or other such liquid to make a suitable paste, I foundation, is 275 feet; height from 'bottom of base 
which" is put up or sold preferably in tins or boxes,' plate to top of chimney, 260 feet 6 inches ; 
and on the application of a little ILlobture ill ready for distance from bottom to top of cone, 28 feet ; 
use." For cleaning glass the levigated flint is sold dry distance from top of cone to top of chimney, 232 
to be used with wa ter. feet 6 inches; taper from bottom to top of cone, 

and, under certain circumstances, this must be a con­
siderable advantage, especially as the work is not af­
fected or stopped by frost. It is well known that the 
uncertain and imperfect nature of ground upon which 
a chimney may have to be constructed is often a source 
of grave anxiety to owners of chimneys, architects 
and builders. If, therefore, a reduction from the ordi­
nary weight can be effected by building with iron, 
without, at the same time, in any way impairing the 
margin of safety, this should be a recommendation to 
the system. It  is proved that iron chimneys are of 
much less weight. There is also the satisfaction of 
knowing that chimneys built in this way are neces­
sarily free from the liability to sudden collapse, 
and to cause accident by material falling from them, 
due in brick chimneys to the cracking and displace­
ment of the external surface, caused by the high tem­
perature of the gases or defective workmanship. An 
additional advantage of this form of construction, to 
the Darwen and Mostyn Iron Company, is the free­
dom from damage to their chimney by excessive heat,  
produced in the manufacture of ferro-manganese. 

In America there are many wrought iron chimneys 
erected in connection with different works. The Penn­
sylvania Steel Company have no less than eight such 
chimneys, varying in height from 110 feet to 170 feet. 
The Cleveland Rolling Mill Company, Ohio, has one 

1
213 feet high. In France and Russia iron chimneys 
are also used. :MM. Schneider & Company have one 

,at Creusot, France, 280 feet high, and Mr. Bhekol­I din, of Kineshnia, RUbsia, has one at his paper mills 
170 feet high. There are also several smaller chim­
neys of the same kind in this country, in addition 
to that at Darwen already described. The Pearson 
& Knowles Coal and Iron Company, Limited, has 
seven, varying in height from 50 feet to 87 feet. 
The Acklam Iron Company, Limited, has two, 
165 feet high, at the Acklam iron works, near Mid­
dlesbrough. There is one at :Messrs. B. Heath & Sons 
works, Stoke-on-Trent, and also at the Nine Elms 
cement works, and several at different iron works in 
the Middlesbrough district. 

The tallest brick chimney in the United Kingdom is 
at Glasgow. It is 468 feet from bottom of foundation 
to top of coping ; diameter outside at ground line, 32 

feet; at top, 13 feet 4 
inches ; thickness of brick 
work at bottom, 5 feet 7 
inches ; at top, 1 foot 2 
inches. No piles were used 
in the foundation, the blue 
clay upon which the chim­
ney was built proving sat­
isfactory. One million and 
a half bricks were used in 
its construction, and the 
time occupied about three 
years. Total weight, about 
8, 000 tons ; t o t  a I c o s  t , 
about £8,000. The next 
tallest chimney, also at 
G l a s g o w, is 455 feet 6 
i n c  h e s from bottom of 
foundation to top of cop­
ing ; outside diameter at 
f o und a t i o n ,  50 feet ; at 
ground line, 40 feet ; at 
top, 13 feet 6 inches. 

A short account of the 
successful demolition of a 
tall brick chimney may be 
interesting. Some years 
ago the tall circular brick 
chimney at Messrs. Mus­
pratt's chemical w 0 r k s ,  
Warrington, 406 feet high, 
46 feet diameter at base, 
17 feet diameter at top, 

was dest.royed by gunpowder. The works having been 
moved to another locality, the chimney was not re­
quired. Mr. Stephen Court, engineer and architect to 
the St. Helens Canal and Railway Company, superin­
tended these operations. A number of holes were dug 
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round the base, and 10urteen charges of gunpowder 
inserted. These charges were fired at 2 :30 1'- .m. Nine 
charges exploded without any apparent damage to the 
stability of the chimney, but the report of the tenth 
had no sooner been heard than the chimney was seen 
to be rent from top to bottom, and the huge mass dis­
integrated from the base upward. The chimney fell 
very nearly within the circumference of its own base. 
No accident occurred. 

We understand that a steel chimney, 350 feet high, 
is now being constructed at the Chicago Exhibition. 

. �  . .  

Sugar C rystals. 

A correspondent asks the editor of the Louisiana 
Planter : " Does a grain of sugar contain any impurity 
in itself ? It appears to me that sugar in crystallizing 
would repel all foreign matters. " To which the editor 
replies as follows : 

., A grain of sugar is rather an indefinite term. 
Sugar may crystallize in large crystals or small, and 
seemingly large crystals of sugar are frequently an 
ag'glomeration of smaller crystals, in the interstices 
between which impurities may be retained. Further, 
a thin film of impurity, ordinarily containing colored 
matter, surrounds each crystal of ordinary sugar, and 
if it were possible to remove this coloring matter, such 
crystals would be transparent. The largest single 
crystals of sugar known are made by the rock candy 
process, and such crystals are comparatively trans­
parent. 

We may, therefore, say that our correspondent 
is correct ill believing that sugar in crystallizing 
would repel all foreign matter, but that practically 
sugar does not crystallize into individual crystals, but 
into agglomerations of crystals, which may, and or­
dinarily do, engage considerable foreign matter with 
them." 

THE BOHEMIAN TWINS. 

The twin sisters, Rosa and Josepha, who were 
lately exhibited in Vienna, exeited the interest, not 
only of scientists, but also of the lay public, on account 
of the union of their bodies. They were born in Skrey­
chow, Bohemia, and are now fifteen years old. Their 
parents, simple people named Blazel, gave them up to 
the French impresario ForM, who first brought them 
before the public in Paris, at the " Theatre Imperial 
de la Gaite, " and is now taking them on a tour through 
Europe. 

Rosa and Josepha, of whom we publish an engrav­
ing, are not ;veIl grown for their age, but are delicate 
and frail. Their complexions and hair are dark, and 
their faces, which are very much alike, show no traces 
of their nationality. As will be seen from the cut, the 
first impression is that they are two perfectly formed 
individuals with a connection at the hips, but an in­
vestigation proves that this is not the case; for, al­
though the upper parts of their bodies are separate, 
the backbones grow together in the re-
gion of the coccyx, and there is only one 
pelvis; strangely enough, however, there 
are four legs instead of two. Therefore, 
we have not two complete beings th at 
have grown together, but two half female 
bodies, so to speak, that are normally 
developed only as far as the hips. Under 
the circumstances a separation by means 
of a surgical operation was impossible. 
When one half of this unfortunate dou­
ble creature dies, the other sister must 
soon meet the same fate.-lllw;trirte 
Zeitung. 

... . ... 

Prize for Ked C ross IDlproveDlents. 

The King and Queen of Italy, as is well 
known, have been interested for many 
years in all improvements for the care of 
the siek and wounded. They have now 
offered a prize of 10, 000 lire, or $2, 500, for 
the best apparatus for earrying the 
wounded and sick to places where they 
may be cared for. The offer is a result 
of the recent meeting of the Society of 
the Red Cross in Rome. Inventors of all 
countries are invited to enter the compe­
tition for the prize. :Models, not less than 
one-fourth the size of the origin als, must 
be sent to Rome, in care of Signor L. 
delli Sanaglia, not later than June 30, 
1893. The models must be accompanied 
by detailed descriptions in French or 
Italian, or translations into one of those 
tongues. An exhibition of the appara­
tuses will be held in Rome from August 
11 to September 1 5. A jury, consisting 
of fourteen representatives of the coun­
tries which took part in the congress of 
the Red Cross, will a ward the prize. 

, 4 
EXPERIENCE in electrically welding 

"hows the metal is strengthened at the 
point of welding. 

AN IMPROVED AUTOMATIC BOILER FEED. The Old Saugus Iron Works. 

The feed regulating valve shown in the illustration, An old fashioned iron pot, said to be the first iron 
and which has been patented by :Mr. William K. Far- casting made in America, in 1642, was lately presented 
rand, is positive in operation, not liable to get out of to the city of Lynn, :Mass. , on which occasion C. J. H. 
repair, and operates automatically to preserve the ex- Woodbury, of Boston, delivered an address on the 
act correct height of water in the boiler. The water Saugus Iron Works, where the casting was made. 
column is for convenience made in two parts, a nipple I The Saugus Iron Works were an important factor in 
at the top connecting with the steam space of the the inception and early development of American in­
boiler and one at the bottom with the water space, so dustries. 
that the water will always be at the same height in the The site of the works was situated at the head of 
column as in the boiler, and will be thus indicated on navigation, by the ford in the highway from Boston to 
the water gauge. In an extension at one side of the Salem, at a water power, and near to the bog iron are 

FARRAND'S FEED REGULATING VALVE. 

water column screws the stem of a valve casing, in  
which is  a water inlet and a water outlet, a s  showp by 
the arrows, there being at the outer end of the casing 
a removable cap, on the inner surface of which is se­
cured a semispherical seat, preferably of rubber. Op­
posite this seat is a cylindrical valve, fitting snugly in 
the casing and adapted to move horizontally, the valve 
being beveled on its inner edge to fit smoothly and 
tightly upon the seat. The valve is open at both ends, 
and its stem extends through the stem of the casing to 
a pivotal connection with one arm of a bell crank lever 
fulcrumed at its elbow on a suitable support, the other 
long bent arm of the lever having a float secured to its 
free end. The float has a chamber in its bottom, de­
signed to create an excessive suction, so that, should 
the valve stick as the water in the column dropped, 
the suction created by reason of the chamber would 
cause the float to be pulled d own with force to start 
the valve from its seat. This valve may:be used 
regulating the supply of water in receptacles other 
than boilers. 

Further information relative to this improvement 
may be obtained by addressing :Mrs. Elizabeth Riley, 
No. 452 Classon Avenue, Brooklyn, N. Y. 

THE BOHEMIAN TWINS. 

deposits, whose exact location is unknown, save that 
they were in Adam Hawkes' meadows. The whole iron 
works tract probably covered 3, 000 acres. 

The works contained a blast furnace, in which bog 
iron are was reduced by mean,.; of charcoal, using as a 
flux lime, which in the earliest days of the works was 
obtained from the oyster shells which then abounded 
on the coast of Massachusetts Bay . Cannon were also 
melted at this found ry, far in advance of the time when 
swords were to be beaten into plowshares or spears 
into pruning hooks. 

The iron from the blast furnace was run into straight 
trenches in the :sand, and thereby cast into long tri­
angular bars called • •  sowe iron, "  which were converted 
into wrought iron and steel. Castings were made di­
rectly from the metal flowing from the blast furnace 
into a pool. whence it was dipped by crucibles and 
poured into the moulds. The cupola furnace was not 
invented until 1790. 

The wrougllt iron and steel were made in a blomary, 
which may be described as a charcoal fire four feet 
thick in a blacksmith's forge. The end of a bar of sow 
iron was plunged into the fire, and in time a pasty 
Illass of wrought iron would settle to the bottom. 
Other portions of the bar would be converted into steel 
when the process stopped at the intermediary stage be­
tween cast and wrought iron. This process of steel 
making is still used throughout the Oriental nations, 
and also in the mountainous region south of the Ohio 
River. 

The iron works also included a machine shop, in 
which the first fire engines made in America were built 
for the town of Boston, in accordance with a vote of 
the town meeting, :March 1, 1654. 

When Governor John Endicott began the oak tree 
and pine tree coinage, in 1652, the dies were made by 
Joseph Jenks at the Saugus Iron Works. 

It is stated by Judge James R. Newh all that the de­
signs were made by Elizabeth, the wife of Joseph 
Jenks, the master mechanic. 

Joseph Jenks also invented a sawmill, which received 
a patent for fourteen years from the General Court. on 
June 10, 1646, being the first patent granted in America, 
and also a water engine for mills, which was undoubt­
edly a form of water wheel, and not the hydraulic en­
gine which that term would now &signify. 

He also invented the modern American scythe. long 
and narrow, and stiffened by a ridge 
along the back, a marked improvement 
" for the more speedie cutting of grasse " 
over the broad, short bushwack scythe 
made from a thin plate of steel, and richly 
deserved the patent for seven years which 
was granted by the General Court, :May 
23, 1655. 

In 1667 he petitioned the General Court 
relative to a wire manufactory. and :May 
15, 1672, his petition for authority to coin 
money was refused. 

The works are not known to have been 
in operation after 1688, when the tract 
had diminished to 600 acres and passed 
into individual ownership. 

•• • 
'J'lle StlDlson Iostltute, New York. 

The institute was founded four years 
ago to provide American labor with the 
facilities for acquiring skil l and taste in 
design. In four years over four hundred 
students have been educated. 

At present the teaching force consists 
of twelve specialists, in charge of :Mr. 
Stimson, and a numerous and enthusiastic 
body of pupils drawn from all parts of the 
United States is in attendance. The range 
of instruction embraces architecture, 
sculpture, painting, and drawing in all 
their forms, book illustration and cover­
ing, wood carving, wall paper designing 
and mural decoration; silk, calico, crs­
tonne, and carpet designing; ceramic, tile, 
and porcelain work; meta and jewelry 
designing, with other ornamental do­
mestic arts where now we are obliged to 
employ foreign skill if we require first­
dass work. What is immediately needed 
to put this institute on a sure foundation 
is practical support by men who appreci­
ate what is being done abroad and what 
must be done at home in the line of the 
technical education of the artisan. 
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NATURAL RESOURCES OF VIRGINIA AND WEST 
VIRGINIA. 

(Continued from first page.) 

plain view of the railroad. About 10,000 tons of fine 
salt are shipped annually, and it is proposed to enlarge 
the works and double the production at an early date. 
The brine from these salt wells is stronger in saline 
matter than from any other salt well in this country. 

The comparative table of population of some of the 
more important of these towns during the past ten years 
which we publish in this issue will show how marked 
has been the progress made, Roanoke, Virginia, and 
Huntington, West Virginia, showing the largest per­
centage of gain. The former is one of the solid cities 
of the new South, and while t,he location of the shops 
of the Norfolk and Western system gave it its start, 
the many large industrial concerns that have since lo­
cated at this point give evidence of the solid growth of 
the place. We give a view of Crystal Spring Park, 
which is located in Roanoke. This is delightfully situ­
ated, and derives its name from the famous spring from 
which the city receives its water supply, and it gushes 
in apparently inexhaustible supply from tha limestone 
mountain near the city. 

Both Virginia and West Virginia are rich in miner­
als of all kinds, particularly in coal and iron, and the 
mines in the Pocahontas region of West Virginia, 
which produce a superior kind of steam coal, are 
noted, and it has become necessary to double track the 
railroad to Lambert's Point, Norfolk, to bring this 
coal to tide water. 

The foreign and coastwise commerce of these States 
has grown very rapidly, and on one page we show the 
three great shipping points for the three trunkline roads 
that reach the Atlantic. Newport News, the outlet 
for the Chesapeake and Ohio, has increased very rapid­
ly, as it was not incorporated in 1880. Here is located 
the large shipbuilding establishment, whicn is one of 
the most complete in this country, and from this port 

J citut if ic  �mtritau. 
-- --... -- " ---
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published elsewhere, increased from 557 in 1880 to 2, 018 the rapid development of the many industrial to wns 
in 1890. which have so recently come into existence. 

Lambert's Point, which is tbe outlet of the Norfolk 
and Western Railroad, has grown very rapidly, and POPULATION OF INDUSTRIAL TOWNS AND CITIES IN 
during the year 1891 handled almost 1, 700, 000 tons of VIRGINIA AND WEST VIRGINIA I<'OR 1880 AND 

1890. 
Virginia. 

Population. 
Cities and Towns. 

1890 . 1880 . 

Gain in 
Percentage . 

_._---_._------ -- - - -- - - � �  -- --

Richmond . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
NorfOlk . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
��������g. : : ' : .

: : : : :
"

: : : : : : : : :

'

: : :

: 

Danv i l le . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Manet.ester . . . . 0 '  . . . . . . . . 0 ' . . . . . . .  . . . 
Charlotte.ville . . . . . . . . . . . . . . . . . . . . . .  . . 
Newport News . . . . . . . . . . . . . . . . .  . . .  . 
Berkley . . . . . . . . . . . . . . . . . . . . .  . . • . . .  
North DanvIl le . . . . . . .  . . . . . . .  . . . . . .  
Suffolk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Salem . . . . • • • . • . . . . . . . . . . . . . . . . . . . . . .  
Pocahonta .. . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bristol . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lnray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
W ythevilie . . . . . . . . . . . . . . . . . . . . . . . . 
Pulaski . . . . . . . . . • . . . . . . . . . . . . . . . . . .  
Radford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
West Point .  . . . . . . . . . . . . . . . . . . . . . . . 

81,388 
34,871 
19.709 
16,159 
10,301\ 

9,246 
5,5!l1 
4.449 
3.899 
3,799 
3.3M 
3,279 
2,953 
2.902 
2.809 
2,570 
2,1 12 
2,060 
2,018 

6.1.600 
21.966 
15,n59 

66n 
7.256 
5.729 
2,676 

1 .200 
1 ,963 
1,759 

. .  i:562 
632 

1 ,885 

5.17 

27 ' 97 
58 ' 75 
23'50 

2,315 ' 40 
86 ' 93 
61 ' 39 

108 ' 93 

266 ' 58 
70 ' 86 
86 '41 

"8.�;79 
344 ' 46  

36 ' 34  

Total for State . . . . . . . . . . . . . . . . . . . 1,61;5,980 1,1)12,565 0 ' 48 

West Virginia. 

Po]>ulat ion. 
Cities and Towns. 

1800 . 1880 . 

Gain i n  
Percentage . 

------------ -- -- ---- -- --

Wheeling . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
HuntIngton . . . . • . . . . . . . • . . . . . . . . . • . . .  
Parken;burg . . . . . . . .  . . . . . . .  . . . . 

ABOVE HARPER'S FERRY-BALTIMORE AND OHIO RAILROAD. 
Charle�ton . . . . . . . . . . . . . . . . . . . . . . .  . 
Benwood . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

34,5�2 
1 0,108 

8,408 
6.74� 
2,n:{4 
2,688 
2,570 
2,305 

30,737 
a,174 
6,5R2 
4,192 

' 1,774 

1 2 ' 3 1  
218 ' 46 

27 ' 74 
60' 83  
lii :52 

192 ' 38 
89 ' 24 it is proposed to run a new steamship line, consisting 

of six first-class vessels, to Liverpool. 
West Point is tbe outlet for tbe Richm ond and Dan­

vi lle Railroad and is one of the largest cotton shipping 
ports in this section, standing second to Norfolk. Tbe 
population of this place, as will be seen from the table 

freight, or about 30 per cent of all carried by tbis road. 
Virginia and West Virginia are fortunate in baving 
railroads witbin their borders with such liberal ideas, 
and to the Baltimore and Obio, Chesapeake and Ohio, 
Richmond and Danville, and Norfolk and Western, 
is due the marked advance made by these States and 

Moundsville . . . . . . . . . . . . . . . . . . . . . _ . .  . 
Hinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
New Cumberlandtown . . . . . . . . . . . . . .  . 

Total for Stute . . . . . . . .  . . . . . . . . . . . 762,794 

879 
1 ,218 

618,457 2'.1 ' 34 

The shipments of coal and coke transported over 
tbe Norfolk and Western Railroad since the completion 

WEST POINT, VA.-SHIPPING PIERS OF RICHMOND AND DANVILLE RAILROAD. 
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of their New Rivflr Division to the Pocahontas Flat. : 
Top coal fields have been as follows: 

Coal. 
Net Toos. 

1882. . . . . . . . . . . . . . . . •  . . . . . . . . . . • • . • . . • . .  4.'735 

1883 . . . . . . . •  . . . . . . • . . • . . . . . • . • . • . • . • . • •  82,043 
1884 . . . . . . . • . • • . . • . . . . . . . . . . • • • • .  : . . . . . 215,818 

1885. . . . . . . . . . . • . . . .  . . . .  . . . .  . . . . . . .  . . . . .  003,416 

1886 . . . .  . . . . . . . . . . . . . . . . . .  • .• . . • . . . . . . . . . 870,614 
1887 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 1 ,157,423 
1888 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,567,983 

1889 . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . • • . . . . . 1,813,745 

1890. • • • . . . . . . . .  . . . . . . . . . . .  . .  . . . .  2,044,567 

1891. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,341,:l"� 

1892 partl y  estimated . . . . . . . . . . . . . . . . . . . .  2,950,000 

Coke. 
Net Toos. 

�,762 
56,360 
48,571 
59,021 

151,171 
202,808 
310,504 • 
433,319 
466,016 
550,000 

The shipments at the present time are far behind I the orders, owing to scarcity of transportation facili­
ties. 

West Virginia has ' more squard miles of coal than 
Great Britain, Germany and France combined, and 
though her development career has j ust begun , she 
stands fifth in point of coal production in the United 
States. A table of the output for the years 1888, 1889 
and 1890 is given herewith : 

D istrict. Toos 1888. 
From El k Gardeo . . . . . . . . • .  . . . 564,3Il7 
From Kanawha, per C. &, 0. . .  1,000,000 
From KaolllVha, by water. ' "  1,350.000 
From l ine of B. &, O. road . . .  6.';(1,000 
From other source s . . . . . . . . . . .  ::;00,000 

Tons 18S9. 
576,047 

1,700.000 
1,200.000 

7!iO,OOO 
::;00,000 

Making a total product for years named : 

Tons 1890. 

77'4,904 
2.000,000 
1 ,250,000 

900.000 
500,000 

1888 . . . . .  . . . . .  . .  . . .  . . . . . . . . . . . . .  . . . . . .  . . . . . . 4,700,000 tooo. 
1889. . . . . . . .  . . . .  . . . .  . . .  . . . . . . . .  . . . . . . . . . . . . .  4,726.000 toos. 
1890 . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . .  . .  . . .  5,424,904 toos. 

We also publish a view of Danville on the Dan River, 
on Rich mond and Dan ville Railroad. This place is 
growing rapidly and lllany factories are being located 
at this point. 

Radford, Va. , on the line of the Norfolk and West­
ern Railroad, is also ill ustrated. It is delightfully 
situated on New River, as shown in the cut, and is 
g-rowing very rapidly, having lllore than doubled in 
population since the census of 1890 was taken. 

The view of the Shenandoah Valley which we give 
was taken from the Baltimore and Ohio Railroad, and 
is the best farming region of these States. 

At the Bertha Zinc \Vorks, Pulaski, Va. , zinc of the 
best quality is made, and it is  used at the United States 
mint in Philadelphia, and is there regarded as the 
standard. 

Th e only views we have given in the vicinity of Nor­
folk are of Newport News and Lambert's Point, which 
are the outlets of the trunk lines that bring coal and 
iron to tide water. 

We are unable to give the production of these States 
for 1890, as the Census Office has not yet completed the 
tables, but enough is known to show that they will 
take their place among the great manufacturing sec­
tions of the country, and for beautiful and diversified 
scenery they stand to-day unrivaled. 

J Cituttf t c  �mtti,au. 
Brick PaveDlents. 

There were put down last fall nine and three­
quarter mile" of vitrified brick pavements in Evans­
ville, Ind. The brick used was from New Cumberland, 
W. Va. , and the foundation was of broken stone, with 
only one layer of brick. Brick pavements have been 
used for years in Evansville, and also Decatur, Ill. , 
and have given the greatest satisfaction. In Decatur 
one pavement has been down for several years, 

is practically as smooth as asphalt, and will retain an 
even surface, which no other pavement does so satis­
factorily as brick. It is easily repaired, and when it 
is necessary to take it up for the purpose of tapping 
or repairing sewers, water or gas pipes, or for any 
other purpose, the work can be done by ordinary 
workmen, while a limited number only of skilled and 
high-priced workmen can repair asphalt pavement, 
and only, moreover, in certain kinds of weather. It 

SALTPETER CAVE, NEAR NATURAL BRIDGE, VA. 

and no repairs have been necessary yet, and the has been truly said that .. the best pavement is the 
general assumption is that the pavement will re- one most easily repaireJ. "  The necessary repairs to 
main in good condition for at least twenty years water and gas pipes alone should convince every one 
yet. There can be no doubt that the coming pave- of this fact. Cities can construct and maintain a 
ment is to be constructed of vitrified brick. It is vitrified brick pavement at less cost than any other 
the nearest approach to the ideal pavement for city kind of material. The life of this pavement has been 
streets. It is not so dusty as asphalt, which, in this put at twelve years, but twenty-five years represents 
respect, is highly objectionable. Brick pavement, too, more truly its average lasting capacity.-Clay Record. 

RADFORD, VA. . ON NORFOLK AND WESTERN RAILROAD. 
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The "",tlaotie Steamers, Commencing with side lever engines for paddle wheel 

The development of the machinery of Atlantic lin- vessels, the various types of machinery of this class 
ers was the subject which Mr. Arthur J. Maginnis, were described, followed by descriptions of screw-pro­
M. I .N.A. ,  the well known engineer and surveyor, Liv- pelling machinery, in the various forms of beam, stee­
erpool, had for a most interesting and valuable paper pie, oscillating, and other geared screw engines, also 
which he read before the Liverpool Engineering Society, various types of direct-acting engines, and the evolu-

in 1840, the machinery alone would nearly equal the 
whole of the displacement of the vessel, as it would 
reach 18, 750 tons, and would require a consumption of 
something like 1, 500 tons per twenty-four hours. 

But while he was able to point out the great im­
provements that had been Illade on the marine engine, 

ROANOKE. VA.-VIEW IN CRYSTAL SPRING PARK. 

on the 9th of November. The Steamship gives a sum- I tion to compound and triple-expansion engines. He also the author was unable to allude to any great change or 
mary, from which we derive the following : r pointed out the gradual saving which had been effected advancement in the efficien<?y of the boiler. That the 

Mr. Maginnis pointed out the gradual development in the weight of the engines per horse power, as well as marine boiler is at a standstill, as it were, in the matter 
in the horse power, displacement, and speed of various the saving in the consumption of fuel. As showing of efficiency, has long been matter for surprise, and it 
representative vessels, from the Savannah in 1819 to the the difference in the weight of the Illachinery no wadays is to be hoped that it Illay now receive a little more at­
coming Cunarder Campania, which .vas estimated to as compared with fifty years ago, the author instanced tention than in the past. The pressing need of im­
represent 20,000 tons displacement propelled 22 knots the striking fact that if the 30,000 horse power engines provement was commented upon to reduce the weight 
with 1 '5 indicated horse power to the displacement ton. of the Campania were to be built the weights possible and space occupied on board ship, and it was noticed 

VIEW OF SHENANDOAH V ALLEY, VIRGINIA, FROM BALTIMORE AND OHIO RAILROAD. 
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DAN RIVER BRIDGE DANVILLE VA., ON RICHMOND AND DANVILLE RAILROAD. 

that of all the various forms used , marine engineers 
looked to the locomotive type as coming nearest to 
meet their requirements in the future. With the im­
provements in the feed and general working of boilers 
which have taken place, the author considers that the 
successful working of this class of boiler 
is now within measurable distance ; and 
he says it now .. only remains for an 
enterprising Atlantic l ine and engineer­
ing firm to take the step and test it under 
the favorable conditions now existing. " 
That the step is well worth considering ' 
might be seen frolIl the comparison drawn 
by Mr. F. C. 1\1arshall, in a paper read 
before the Institution of Naval Archi­
teets, in 1888, which, among other war 
vessels, gave two of exactly equal indi­
cated horse power, one with modified 
locomoti ve and the other with naval 
boilers, the  weights with water being in 
the former 49 pounds per indicated horse 
power and 74 pounds in the latter, so 
that the locomotive boiler effects a saving 
in weight of 33 per cent. This, in the 
weight gi ven fur the new Campania-viz. , 
1, 200 tons-would mean a gain of 400 tons 
in earning weight. 

says that, taking the year ending 1st October last, out of 
a total of nearly 4, 000 departures froUl port, or an aver­
age of 74 per week, he had only been able to trace seven 
breakdowns of machinery which caused serious delay, 
and only three total disablements. That there should 

although redounding to the credit of both builders and 
owners in proving that the best designs, materials, and 
workmanship have been utilized . it would be idle to 
deny that were it not for the care and attention taken 
and given by the engineers in charge at sea-the men 

who bear the heat and brunt of the day, 
from the chief downward - the result 
would not be so satisfactory nor the ad­
vances which have been made become 
practicable. 

. �  . . .  
, Lanoline. 

There is a very pleasing feature in con­
nection with the Atlantic traffic which 
Mr. Maginnis takes special note of to­
ward the end of h is paper, and that is the 

NEWPORT NEWS VA.-SHIPPING WHARVES CHESAPEAKE AND OHIO RAILROAD. 

Wool fat contains wax-like substances, 
which are produced by the splitting up 
of the cholesterin, isocholesterin, and 
higher alcohols. 'J'his wax detracts from 
the medicinal fitness of wool fat, and Dr. 
Benno Jaffe and Dr. Ludwig DarIIlstadter 
have devised a process for effecting an 
improvement. This process consists in 
dissolving the wool fat in benzol, toluol, 
ether, chloroform, or other suitable sol­
vent, several of which are named, and 
adding to the solution ethyl or methyl 
alcohol, which has the effect of t h row­
ing out the wool wax proportionately 
to the amount added. An alternative 
method is to dissolve the crude fat at 
its melting point in fusel oil, and it is 
found, on cooling, that the wool wax 

great imUlunity from breakdown of machinery which 
at present characterizes the vessels engaged on the 
Atlantic ferry. Although the voyage • .  is admittedly 
th e wildest and most trying in the world, " the author 

be such immunity from breakdown where there is such 
an enormous traffic is nothing short of marvelous. 
Such a gratifying condition of things, even in this age 
of unique achievements, is worthy of note, and,  

crystallizes out. The result in  either 
case is that the purified fat is much improved, especi­
ally ill consistency. and it makes " an exeellent lano­
line " on further treatment by the applicants' well-
known process. 

LAMBERT'S POINT NORFOLK, VA.-SHIPPING WHARVES OF N ORFOLK AND WESTERN RAILROAD. 
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"'he Great Electric Light Suit. A. Pulverlzlng Bill Plant In Brooklyn, N. Y. 

In the case of the Edison General Electric Co. vs. The Bradley Fertilizer Company, of Boston, have re-
the Sawyer-Man Co. and the Westinghouse Electric cently erected a complete plant at the foot of Thirty­
Co. , the U. S. Circuit Court of Appeals has granted an ninth Street, Brooklyn, for the purpose of showing the 
injunction prohibiting the defendants from making in- GrifHn roller mill to those interested in the kind of 
candescent electric lights covered by the following : work it will do. This embraces the pulverizing of all 

.. It is the combination of carbon filaments with a kinds of ores, phosphates, cements, carbon, foundry 
receiver made entirely of glass and conductors passing facings, plumbago, and other hard and refractory sub­
through the glass, and from which receiver the air is stances. Theo mill is installed to grind in ordinary way 
exhausted, for the purposes set forth. "  u p  to 1 00  mesh, and beyond this point and u p  t o  250 

The objections of the defendants against the grant mesh a system of air separation is connected, thus ex-
of the injunction were overruled. hibiting a plant in actual operation with a range from 

The court, among other things, holds as follows : 30 to 250 mesh, the product of th� mill being delivered, 
.. The present complainants are entitled by the finished, and of any mesh desired. The company ex­

patent laws to a monopoly for the term of the patent press a willingness to grind samples for any one desir­
of the manufacture and sale of the lamps made under ing to judge of the quality of the work and the ad­
it. The right to this monopoly is the very foundation vantages of this method of grinding. A full illustrated 
of the' patent systeom. They do not lose that right mere- I description of the Griffin roller mill appeared in the 
ly because they may have joined in a combination with II SCIENTIFIC AMERICAN of August 6, 1892. 

when quite young and to manipulate the chin, so that 
it is drawn forward and theo lower incisors are made to 
protrude so as to overlap the upper lip, thus producing 
an artificial prognathism. In Indo-China and Japan 
a girl on her marriage paints her teeth with a black 
varnish. However, as this operation requires time and 
money, it is only practiced by the wealthy class. Liv­
ingstone reported that among the Kafirs a child whose 
upper teeth erupted before the lower ones was regarded 
as a monster and killed. On the Upper Nile the ne­
groes have their upper incisors extracted, in order to 
avoid being sold as slaves, because of the loss of value 
brou�ht about by this mutilation. Among the Esqm­
maux, as deoscribed by the Abbe Peritat, in some re­
gions there exists a custom of transversely cutting off 
the upper incisors, the object of this being, according 
to local tradition, to prevent the human chin looking 
like that· of a dog.-Lancet. 

• • • • •  
others holding other patents securing similar monopo- • ' . , • A. Word to Mall Sub8crl bers. 
lies, which combination may, when judicially exam- Tceth Mutilation, At the end of every year a great many subscriptions 

to the various SCIENTIFIC AMERICAN publications ex­
pire. 

ined in the proper forum, be held to be unlawful. Dr. Magitot, of Paris, has published an interesting 
" We do not feel justified in assuming upon the facts account of the mutilation of the teeth practiced hy va­

in the present suit that the use which the complain- rious savage tribes. One variety, which is chiefly met 
ants propose to make of the inj unction will be such with on the coasts of Africa and the west coast of New 
as to promote any other monopoly. When it shall be Guinea, c�nsists of the breaking of a portion of the in­
made to appear that some one, to whom in fairness and cisor by means of a knife and a piece of wood, and is 
good conscience these same complainants should sell performed between the ages of twenty and twenty-five. 
their lamps, has beE'n arbitrarily refused them, sa ve The custom of extracting the two central incisors is 
upon oppressive and unreasonable terms, it will be found in both hemispheres. According to Zarate, it 
time to consider whether the complainants should be has been practiced in Peru from time immemorial, 
allowed to continue in possession of the injunction. where it is inflicted on conquered tri bes as a sign of 

The bills for 1893 for the SCIENTIFIC AMERICAN, the 
SCIENTIFIC AMERICAN SUPPLEMENT, and the ARCHI­

TECT'S AND BUILDER'S EDITION of the SCIENTIFIC 
AMERICAN are now being mailed to th ose whose sub­
scriptions come to an end with the year. Responding 
promptly to the invitation to renew saves removing 
the name from our subscription books, and secures 
without interruption the reception of the paper by tho 
subscriber. "The inj unction order appealed from should be mod- slavery. In Africa it has been observed on the Congo, 

ified so as to cover only lamps made in infringement of among the Hottentots and the Batoxas. The mutila­
the second claim of the patent, the other claims not tion by filing has for its exclusive center the Malayan 
having been infringed according to the adjudication Archipelago, whence it has spread to the adjoining 
of the circuit court or of this court. It should also islands. It is a religious act, which is celebrated with 
contain a provision reserving the right to the defend- great festivities at the age of puberty, but this only by 
ant to move hereafter for the vacation, suspension, or the Mohammedans. The degree and character of this 
modification of the inj unction upon proof of specific filing vary with the habits of the family or caste. The 
instances of refusal upon the part of the complain- operation is performed by an expert, the Tukang pan­
ants, or either of them, to supply the lamps of the gur (filer), by means of a chisel, three bricks, two files, 
patent upon terms reasonable under the circumstances a small saw, and a pair of cutting nippers, the instru­
of the particular case to the owners of electric light ments being rubbed with arsenic and lemon juice be­
plants which were installed before the rendition of the fore being used. 
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This includes postage, -v.- hich we pay. Remit by 
interlocutory decree of the circuit court sustaining It is the fashion among some tribes on the Senegal 
the validity of the patent. " River to extract the upper temporary incisors in girls 

postal or express money order or check to order of 
Munn & Co. , 361 Broadway, New York. 

RECENTLY PATENTED INVENTIONS. 

Engineering. 

STEAM GENERAToR. -Pierre A. Chate­
net, Paris. France. This invention consists principally 
of a tuhlllar casing <'Iosed at its ends and adapted to 
be heated, the casing being connected with a water 
charging device arranged to spray in the water in a 
finely d ivided state. while a tube open at its inner end 
is held in the casing to form a Darrow annular space 
for the passage of the vapor. as it is heated hy the wall 
of the casing. to the open inner end of the tabe. The 
hIghly heated dried steam is passed from the Inner 
t il he to a steam-receiving vessel or to the engme. 

rear sides, and the head having a lateral fiange on the 
front side. This spike is designed to he employed 
wherever an ordinary spike may be nsed, and especially 
in layinl!: railroad rai l s, the dual shanks holding so 
t hat the spike cannot he canted from side to side. 
and will not be loosened hy the vihrations of the 
rails. 

Mechanical. 

POWER TRANSMITTING MECHANISM.­

David C. Frazear, N"w Market, N. J. A shaft jonr­
naled in a snitable snpportinlt frame carries a drive 
wheel or fixed gear, while on the shaft is mounted a 
tnhalar .baft having one or more toothed wheels ar­

SUBSTRUCTURE. - Samuel A. Oliver, ranged to mesh with tbe teeth on and traverse the 
Houston. Texas. This is an improvement in suh­
structnres designed to form supports for bridge pie·rs 
and similar·uses. Combined with the main structure 
is  an inclosing caisson for its lower portion. a filling 
between the caisson and the main structu re, and an in­
clined protecting plate for the top of the caisson. This 
snbstructnre i8 designed to be ' conveniently erected 
and ptrong. amply protected against the action of 
water, and so bnilt that the protective part of it may 
he easily renewed when necessary. 

periphery of the drive wheel. an internally toothed rim 
being formed on the peripheral edges of the toothed 
wheels. The invention also includes other novel 
features. the mechanism being designed to impart in­
creMCd velocity and power to a rotary shaft with 
which it is connected. 

BALL COcK.-Gaylord S. Hunter, Paw­
tncket. R. I. This is an improvement in hydranlic 
safety valves. snch as are used for automatically 
shnttlng 011 the Bnpply of a tank of any kind. It has a 
cRRing held in the wa:1 of the tank. and when the 

Rall-way Appliance .. , water rises to tbe required height it lifts a fioat and 

CAR C o  U P L I N  G. - Michael Werner, tilts a lever to close the valve firmly npon its seat. The 

Al lel!:heny. Pa. In this device the coupling hook is construction is such that, if the fioat or lev"r should be 

pivoted in the drawhead. and has a tail and lip hroken, the head of the water woald close the valve. 

projecting down throagh and into a base slot. The device may be adjusted to automatically shut 011 
and a top extension projecting into an npper open- the snpply at any time. and it  is designed to keep it­

ing. a transverse shaft carrying a finger to engage Belf clean Irom rust or scale. 

the tail piece. while the ends of the shaft have each a L A S  T . -Arthur M. Leighton, Port 
crank at the side of the car. by which the Bhaft may be Townpend. Washinltton. This is an adjustahle coh­
rocked to e1lect an nncoupling. The device may also bler's last. aatomatically'adj ustable k> closely fit any 
he operat�d from the top of t·he car, and the coupling size of boot or shoe. no matter whether i t  has a pointed 
i. entirely antomatlc as the cars come together. This l or wide toe. A reach bar having a lockinl!: notch con­
coapling is very simple

. 
and inexpensive, and may be nects the toe and heel sections of this last. a spiral 

ased when the opposmg draw head i s  only adapted , spring wonnd aronnd a portion of the har hearing 
for the ordinary form of l ink and pin coupl ing. against the heel .ectlon. When the last is placed in a 

CAR COUPLING.-Levi W. Houghton, hoot or shoe the several parts are expanded by the 

Bath. Me. This coupl ing is designed to be readi ly ap- sprmg, which is released hy presoing a catch on the 

plied to drawheads of the ordinary construction. and ontsule. the last then completely fitting the boot or 

is arranged for antomatic coupling. The invention shoe, ready for the workman. 

consists of arms mounted to swing a&d adapted to 
snpport the conpling pin. with an arm for moving the 
swinging arms, and supported on the drawhead, to be 
en2a2..o. hy a like arm on the opposite drawhead of the 

approaching car. 

DRAW BAR ATTACHMENT.-Wilber B. 
Orton.  Nickerson, Kan.as. This invention relates to 
lugs to take the thrnst or pull of the drawhead or 
drawbar spring when a car is pulling or hacking 
np. The lug plate forming the spring pocket has in· 
tegral vertical .ol id  In2s for receiv ing t.he thrnst of the 
sprmg follower., the lug plate aloo having other novel 
featnres of construction to make t.he logs strengthen 
tbe draught tim bers. 

Ae:rlcnIturai . 

ing at their outer ends in rings or loops. and all adapted 
for attachmen t to a trip mechanism. a back rope hav­
ing both ends secured to the pole heing also connected 
with the tie rope of the tri p mechanism. The hay or 
straw may be carried by this device from the delivery 
spont of a thrashing machine to the place where a 
stack Is to be formed. the load not heing dumped or 
spilled out except as it  is plar.ed in the deSired position. 

BRANDING TOOL. - John R. Todd, 
Glenrock. Wyom ing. This implement conoists of a 
tube with pointed end •• in which slides a plunger, 
while there is  an adjustable gange on the tube. The 
pointed end of the tube IS plnnged into an animal, and 
then a tag previously placed in the tube is driven in­
ward through the tube hy the plunger. the tal!' being 
left in the fiesh nnder the h ide after the tube is with_ 
drawn. The tag cannot afterward be removed wi th­
out mutilating the animal, heina: found in the beef 
only as it ill marketed. 

Ml8cellaneou 8. 
BICYCLE TIRE.-George R. Bassett, 

New York City. This i.  a pneumatic tire on which is 
a tread piece. with two separate cushions between the 
wheel rim and tire. and a fibrons envelope around the 
cnshion rings and between the tread piece and pneu­
matic tire. The improvement forms a detachable sboe. 
readily removable. partly or entirely, when desired, 
and preventing injury to the inner pneumatic tire. 

BICYCLE ATTACHMENT.-Allen Mar­
thens. Pittsburg, Pa. This is a simple device for auto­
matlcaliy locking the steering fork, and which may be 
readily released when necessary to bring the steering 
wheel onder the complete control of the driver. A 

spring lock normally engages the fork to hold it from 
rotation in its sleeve, the lock having a vertical arm 
held from lateral movement, while a laterall y  movahle 

swinl!:ing bearing member is carried hy the fork and 
engages the lock rod. and an operating lever enga2es 
the bearing. 

CARRIAGE BRAKE.-Philippe Brailly, 
Bellaire. Ohio. The hrake beam of th is  device is jonr­
naled in vertical bearing blocks resting upon a trans­
verse spring. in connection with which are an operating 
rope and gnide pulleys. a winding drum, foot levers. 
pitmen. and intermittent grippicg devices, forming a 
hrake readily operated by foot power. and in which al l  
the operat ive mechanism is concealed from view and 
protected from the element.s. The connecti on of the 
hody with the rear springs is also simplified. and the 
several parts of the brake mechani.m are au tomatical­
ly retnrned to their normal position after the brake is 
relea.ed. 

CURRYCOMB. -George W. Neuls, Kane, 
Pa. The body and teeth of this implement are made 
entirely of wood. and the grain of the wood runs 
lengthwise with the teeth. the latter bei ng so tapered 
that they will he thoronghly etfectlve withont prodnc­
ing undne irritat.ion. and withont I.earing or cntt.ing the 
hair. The com h 10 00 m ade a. t.o he very dnrable anl1 

simple and durahle hit su pport, convenlently adjust­
ahle to properly fit the ani mal's head withont the nse of 
huckles or similar fastening devices. It consists of a 
smgle endless strap douhled npon itself  and formed 
into two cheek sections and throat latch !Oections. hit­
supporting loops being formed at the j unctll re of thp. 
lower ends of the side sect.ionR, while a slide or ring 

connects the throat latch sections above the bit loops. 
above which also Is a nose strap, and a slide or ring 
connects the npper crossed ends of the cheek and 
throat latch pections. 

COMBINATION TICKET.-Martin Ralph, 
Qneens, N. Y. This ticket has a central continllou8 
weh, sufficiently strong to hold the tickets toeetber, hut 
which may be readily torn Mander when necessary. the 
tickets bei n g  separate npon the weh. and the loss of time 
necessary to cut apart being thus saved. The improve­
ment is applicahle for railway conpon t ickets, or for 
price or tag tickets. the tickets heing provided in the 
latt.er case with fastening pins. 

LETTER Box.-Oliver P. Johnston and 
Calvin M. Gat" •• Butte City, Montana. This is an im­
proved mail hox for the reception of letters, papers and 
other mail matter, to protect the contents from the 
weather and keep them from the reach of unauthorized 
persolls. The casing has at its top a letter slot and an 
open inlt to receive papers. etc., and a ph'ot.ed cap 

covert! the slot and the olM'ning. At one end of the 
casin2 is a door. fastened by a ba.p and lock. 

ELEVATOR.-Lucas M. Kuehn, Wa­
ba.ha, Minn. This is a device more especial ly designed 
for nse on large ice boxes and other receptacles, for 
conveniently elevating and depositing blocks of ice or 

other articles i n  the receptacles. It consist.s of a frame 
adapted to be raised and lowered on which is mO\m l:�d 
to swing a platform that may be automat.l Cal l y  trippell 
to move into an inclined posir.ion to deliver Ihe elevated 
article into t.he desired place. 

SHIFTING DEVICE FOR ELEVATORS. 
James Flemming. Buffalo. N. Y. A simple and d u rable 
devire is  provided by this invention. more especially 
designed for grain el evators n!Oed to

' 
10a:1 or un load 

vessel •• and arranged to conveniently shIft the elevatnr 
leg. to hold it  in con tact with the grain. The Ie!! is 
pivoted at i ts upper end to the frame, while a 8winl!'ing 
arm pivot.ed to the frame engages at its free end I.he 
back of the elevator leg. a counterweight hold ing the 
free end np against the leg. novel means bei n g  pro­
vided for operat.ing the swinging arm . 

GUN. -Robert A. Steinert, Wa�hbum, 
Wis. The b ... ech of t.his gnn has a transverse recess i n 

which is monnted n sliding breech-hlock carrying a 
spring-projected firing pin engaged hy a detent. a cam 
or incline on the breech heing adapted to retract the 
pin. for which there is  also a releaser udapted to release 
the pin when t.he breech block r"aches its inner or 
c;osed position. or which may be moved into inactive 
posItion. The construction i. s impl e  and d urahle. and 
arranged to secnr�:y lock the cartridge in place for 
ftr!n!! lind at the same time actuate the firi ng pin. SPIKE.-Emma A. Streeter, New York 

City. N. Y . • and Bradford W. Nichols. Herkimer, 
N, Y. This is an improved donhle-sbanked spike. 

the shanks being straight' and parallel sided. with 
It. poiots similarly beveled on oppollte front and 

PLow. -Frederick S. Moore, Hanford, 
Cal. This plow io especial l y  adapted for nse In vine­
yards and orchards. The heam Is pivoted to the for­
ward part of a share-carrying frame, a short, distance 
from its inner end, in which is  a longitudinal slot. 
while an angle lever fulcramed on the frame has on its 
inner end a pin working in the slot of the heam. there 
being between the handles a rack with which the u pper 
end 'of the lever en�ages. With this construction t.he 
draaght may be qnickly and easily changed from right 
to left by the plowman, so that the near or 011 horse of 
a two or three horse team can walk in the farrow. and 
so throw the shares of the plow closer to Ii tree or vine 
than would otherwise be possible. inexpensive. mean" being provided for at.t.aching t.he On, FILTER. -Oskar Linl1berg, Hel-

HAY SLING.-James M. Kellogg, Buze- handle to the bod y in a very sol id manner. 
s inllborg, Sw..o.en. This i. a sectional filler. w h i c h  may 

man, Montana. The carrier of this device consiot. of a BRIDLE. -Alexander and Louis H a!;sel- he read i l y taken apart. cleaned and pnt np a!!o i.n , and 
pole from wblcb Ia projected a lerlel of ropell terminat· bauer, New York Cit,. 'l'bi. iDvebt,on provide. a ill! conetruction ie Bucb that the oil placed in the npper 
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portion percolates throUll;h variou" layers of filtering I NEW BOOKS AND PUBLICATIONS. 
material and straine ... reaching the bottom thoroughly THE CALIFORNIA. VINE DISEASE. A cleansed of 1111 i m puriti�s. The filter has a series of preliminary report of investigations. valves whereby the llow of oil may be stopped at any By Newton B. Pierce. Washington : desired point in the length of the filter. Government Printing Office. 1892. 

HOT WATER HEATER.-Micheal E. Pp. 222. 
Herbert. :st.  Joseph, Mo. In this heater, all the walls 
of the tire box constitute a water t'pace, the �rate also 
consisting of water tn he!:', and a series ot drop ttl bee be­
ing arranged in the path of the discharge of the pro­
d ucts ot combustion, affording a great a mount of 
"""face for the absorption of heat. The construction is 
designed to be economical i n  fuel and 11 rapid heater, 
lind the different parts are so arranged as to he light of 
wei�ht, easy to handle, and Q u ickly connected together, 
masoury being dispensed with in the settinll; np. It is 
de.igned also to thorongb l y  bnrn the smoke and gases, 
nIHI to be easi ly  cleaned. 

LAMP C H I M N E Y  COVER PLATE.­
Jumes H.  H u n t ,  lIIassil lon, Ohio. This is a p l u t e  o f  
non-combustible material, preferably mica, w i t h  a cen­
t.rIll aperture of less diameter tban the lamp chimney. 
and fitting over its top, another plate Slid ing in guidee 
being adapted to increase or dimiuish the d raught. 
The device is  designpd for attachment to any kind of 
chimney, and by adjuRting the pressure until the llame 
stops smoking a compact., even and dense l ight is pro­
duced, of much greS!t!r volnme than the flame presflure 
wili produce with the plate removed. 

CHIMNEY RACK.-Nehemiah H. Brown, 
Norwich, N. Y. T h i s  is a Ehow raCK for �upportiDg 
the chimuey. so they wili  be well  displayed to view 
and read i l y  acces8i ble. It consists of a rotatlng cone 
bavlng pins "et at an angle in its side, a base and shaft 
supporting the cone. 

RACK FOR HATS, ETC.- Howard U. 
Ackerman, ,",orth Ir,dianapol i., Ind. This device has 
a wall boanl w i th enlarged openings for the passage of 
pins alld their I I1g�, and the rack com priscs a series of 
hrackets each formed w i t h  hooks "nd connected by 
rod. to ench other to form a shelf. 

SASH· CORD FASTENER. -Margaret J. 
Hllfman, Ashland, Pa. This d evice consIst. ot a box 
or casing to be secured in the u pper ends of the stIles 
of each window sash, the box having an open outer 
side. a slot in its outer edll;e at the top, and pins. a 
hinged cover, and a donble latcb. When it is desired 
to remove the sash from the window, it is pulled out 
of its gnideways, the lid of the box is swnng, and the 
cord readily removed from the caRing, so that the .ash 
Is disconnected, and can be moved away as may be de­
sired. 

CASH RECORDER AND D R  A W E  R.­
Lloyd M. lII i l ia, Grand Rapids, lII ich. This is a ma­
chine arranged to print on a tape a record of all sales 
made, and also print on a tape a detachable ticket in­
dicating the individual sale. The device bas a suitable 
casing in the bottom ot which s l i de. a money drawer, 
t.he locklH� bolt or which is conue�ted with a lever. 
By the use ot ten keys the operator can record any 
sale from one cent to a hund t ed do1l3r., the recording 
tape remaining inf.lide tbe locked caSing, and a corre­
sponding coupon for each sale being cnt off by a spring­
prcs.cd knife. 

BOOK OR COpy HOLDER. - Barney 
Gard i nier, Chi ppewa Fal i.,  W18. 'fiti. is a simple de­
vice to .upport copy or a book at a distance above a 
table, in such position as may be desired. The device 
is capable of quick and convenient manipulation, and 
when not in use may be folded to occupy but a small 
epu.ce. 

AUTOMATIC ADVERTISING DEVICE.­
Theodore B. Hafertep, Chicago, I l l .  An exhibitor for 
use in public con veyances is provided by this inven­
tion. It consiRts or an end iess band supported to move 
iongitUllinaliy on a bracket rrame projecting from the 
side or roof inside the vehicle. the band carrying ad­
vertisementl'! i n  serief.l. and motion being communicated 
to it  from the car axle, so that when the car is moved 
in either dIrection all tbe advertisements on the band 
w i l l  be brought into view. 

DISINFECTING ApPARATus.-Emil and 
Salomou Taussig, New York City. The graduated dis­
charge or a disinfecting fluid in places ueeding such 
treatment i8 the object of tbis invention. The devicc 
i8  simple and inexpensive, and can b� automatical l y 
actualed to allow the escape of the lluid, which is re­
tuined from discharge by hermet ical iy  Mealing the con­
taining vessel above the lluid that w i l i  flow rrom below 
when the partly estab i ished vacuum prodltced by such 
l3ealing' i� brokeu. and air admitted to equalize pres­
sure of the utmosphere above the fiuid and at the point 
of di�charge. 

ELECTRO-THERAPEUTIC PROCESS AND 
ApPARATUS.-Joshua M. Wardell ,  Cud i l l ac, �I ich. This 
inveJJ t ion provides a process and an im plement to 
facil i tate iujecting a fluid into the vaginal canal . and 
thcn applying an electrical current to and di.seminat­
iog it through \he fluid. 

Designs. 

SPOON.-J. S. Rathbone, Mystic, Conn. 
The handle of this spoon has a configu ration aud orna­
mentation representative of  the golden rod, and in· 
clOSing a bust-like fignre or Washington, while the 
bowl is ornamented by a shield. 

Another design for a spoon by tbe same inventor 
also utilizes the golden rod in n similar manner, but 
the handle has on the front a different bust-like figure 
and on the back a shield, while in the bowl is a repre­
sentation of an eagle. 

SCARF PIN.-John G. Brokaw, Somer­
ville, �. J. The heud of t hi. pm i. an oval ring hav­
Ing ornamental appendages, a di.k representing an 
eye, another disk showing a heart, and intermediately 
a representation of clasped hands. while a laterally 
curved bar is arranll;ed on onc side of the. oval ring. 

NOTE.-Copies of any or the above patents will  be 
furnisbed by lIIunn & Co., for 25 cents cach. Please 
send name or  the patentee, t.itle or invention, and date 
or this paper. 

This monograph is an excellent exemplification of the 
solid work done by the Department of Agriculture of 
Washington. It is excellently printed and illustrated, 
some colored prints being especial iy  worthy of notice. 
It has a very long index, and, ir it may be accepted as a 
pledge of the work to be done by that department i n  
the future, i t  wil l  have t h e  tendency to make a l l  farmers 
wish well for the last of the federal department •. 
ENERGY AND VISION. By S. P. Langley. 

National Academy of Sciences. Vol. 
V. First memoir. Pp. 18; 4 plates. 

In commencing his paper the author says : ..  While it 
is quite a famil iar fact that the lumi co.ity of any spec­
tral ray increases proportionately to the heat in this 
ray, and indeed is but anot.her man i festation of the 
same energy, I have recently had occusion to notlce 
that there is on the part of some physicists a fail ure to 
recognize how totally different opt ical effects may be 
prodnccd by one and the same amouut of energy, ac· 
cording to the wave length in wAich this energy is ex­
hibited. I have u ndertaken, therefore, during the last 
few months, an experimental reinvestigation of this 
subject with such a statemcnt eSlJecially in view." The 
experiments are very intere.ring t o  those who are fonll 
of advanced physics and reflect great credit u pon t h i s  
eminent f.lcientist. 
NATURE STORIES FOR YOUNG READERS. 

Boston : D. C. Heath & Co. An in­
structive little book for young people. 
Price 30 cents. 

LE REGIME DES EAUX A LILLE. Etude 
sur l'Hygiene et l'Assainment des 
Villes. By Ange Descamps. Publi­
cation of the Societe Industrielle du 
Nord de la France. 8vo. Pp. 140. 
Maps and plans. 

This report is chiefiy interesting to ciVIl eugineers, 
and we might remark to the engineers of Lille, for the 
work is of purely local interest. The Lillois ure evi­
dently extremely well plea.ed with their water supply, 
tbeir sewers-8Dd themselves. 
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'XBu.ine •• ani) ";!Per.anaL. tricity. Latin, while  it is desirable, is not absolu tely 
necessary to an eleclrical engineer. We would sngf!e.t 
the following books ror your nse : . .  Experimental 

The char!/< tor Insertion undtr this htad I.s One Douar a line Scipnce," Ayrton's .. Practical . Elec!.rici ty, ,. Thomp. 
for each inaeriion : about eight words to a hne. Adt'er.. Bon's " Dynamo Electric Machinery " Kempe's " Hand 
tiBements must be received at publication office as earlll as . . " p' ' H  • 
Thursdau mornint} to appear in the foUowing week's issue , Book of Elect .. cal Testmg. Lockwood s ElectrIcal 

Mesl:mrements," Sloane's H Electrical Arithmetic. " 
Pattern letters and ligures may be ordered from the (4619) R. M. F. -German silver has 13 

largest variety, of Knigbt & Son, Seneca Falls. N. Y. times the resistance of copper. It require. of No. 16 
Acme engine, 1 to a H. P. See adv. nen Issue. copper wire 234� reet for the resisl ance of J ohm. A8 
.. U. S." metal polish. Indianapolis. Samples free. stated above, it  wil!  require only 1-13 or t hIS amonnt 
Presses & Dies. Ferracute Mach. Co .• Bridgeton. N. J or German sliver of the ."me size for 1 ohm. With 
Best baling presses. Ryther Mfg. Co., Watertown, N.Y. this a8 a basis, if you know the resistance of your 

Universal aod Plain Milling Macblnes. 
Pedrick & Ayer. PbUadelphia, Pa. 

Jessop's Steel bas been tn the market ninety .. nine years. 
Few tool makers not familiar with It. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. :U Columbia St., New York. 

Btow flextble shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton. N. Y. See ad v., p�e 396. 

Screw machines. milling machines. and drill presses. 
The Garvin Macb. Co .. Lahzht IUld Canal Sts., New York. 

lamp. yon can make the necessary calculations. 
(4620) W. P. C.-You can make your 

mou l d .  of w ood or metal. It y ou i n teud to n8e them 
a great deul, i t  wonld, perhaps, be well to make t.hem of 
hard bronze. Yonr clllY cylinder should fir.t be dried 
i n  the open air, then heated slowly to a red heat and 
kept at that. heat for several hours. It requires experi­
ence to j urlge when the work is done. We would sug· 
ge.t the purcha.e of a work on pottery. 

(4621) O. J.-There is very little action Portable engines and bolters. Yacht engines and 
boilers. B. W. Payne & Sons, Elmira, N. Y., and H Dey in the battery referred to when the circlli t  is open. 
Street, New Y ork. Carbon piece. can be granulated, and pul veri zed aud 

THE ENGINEERING RECORD (Prior to 1887, the Sani­
tary Engineer). Publisbed Saturdays. 277 Pearl Street. 
New York. 12 cents a copy. 

To Let-A suite of desirable omces, adjacent to the 
Scientlftc American offices. to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Hydrocarbon Burner (Meyer's patent) for burning 
crude petroleum under low prp.ssure. See adv. page 
381. Standard all Fuel Burner Co., Fort Plain, N. Y. 

mou lded t ogether after being mixed with a l i ttie fiour 
and mola�8e8 and then baked. See U ExperimenTsI 
Science, " for informat ion on mouldin£, carbons. For 
points on nickel and ts i lver pJatine- commlt SUPPLEMENT, 
No. 310. 

(4622) T. J. R-If most of the lines of 
force pass to the armature as indicated by your .ketch, 
it serves to render the core more magnetic and t hereby 
increa.es the efficiency of the machine. It  i. not defi­
nitely settled that it i. advantageous in all machines to 
prOVIde teeth as £lllggested . 

(4623) W. Z. writes : We have a private 
Fine Castings In Brass, Bronze, Composition (Gun 

Metall. German Silver. Unequaled facilities Jas. J . 
Mc Kenna & Bro .• 4:U and 426 East 23d St., New York. telegraph l i n e  of 12 instrument •• each wound to 20 

For Sale-Foundry and blacksmith works making a ohms resistance. Could we run the l ine with a dy­
specialty. wm sel! cbeap. Good reasons for selJing. namo ? Will it  be lcs. expensive than batterie., con· 
Inquire of F. D. Vreeland, 91 Bridge St . •  Paterson, N. J.I sidering that we construct the dynamo oursel vc., and 

For the original Bogardus Universal Eccentric 1I1ill, olso have free use of water power to run it?  A. You 
Foot and Power Presses, Drills. Shears, etc., address can operat.e YOl1r telegraph line by means of a dynnmn, 
J. S. & G. F. Simpson, 26 to 36 Rodney St .. Brooklyn, N. Y. b ut. we think a battery would be preferable for a small 

Tbe best book for electricians and beginners in elec- in.tal iat.1on, as i t  i. al ways ready for nse. 
trlcity is U Experimental SCience," by Geo. 1\1. Hopkins. 
By mall. U ;  Munn & Co., publisbers, 361 Broadway. N. Y. (4624) J. F-The only suggestion we 

clin make in regard to your bclt i. to wet it evcnly ali  
Competent persons who deSIre agencies for a new ov�r, stretch i t  until  i t  is �traight., and al low it t o  dry, 

popular book. of ready sale, wltb handsome proftt. may afterward til l ing the leather W i lh some of the dres.ingo 
apply to Munn & Co., SCientlllc American omce, 361 I u"ed for that purpose. We think, however, it wi l l  be Broadway, New York. better for you t.o write to the manuracturers of t be bel t. 

Wanted-Engineers and pilots. Twenty licensed en- : They may h ltve more simplc trcatment. 
glneers and pUots to ru� small passenger steamers tor (4625) C. L S -If you have placed the the summer months or 1893, in connection With the ! . • . 
World's Fair. Sober, steady men are invited to write us poles or your dy nnmo on an I ron bR�e, YOII  CKnnot ex­
for further Information. Chas. P. Willard & Co., Cl y- I pect it to work a8 • d ynamo. and it would not he a 8UC­
bourn and Soutbport Aves., Cblcago. Ill. cess 8S a motor. Place the m achine of a woc;den or 

The Engineering Record, the recognized authority on 
muntclpal and building engtneerlng, has recently been 
enlarged by the addition of a department in wblch 
notable Industrial plants are regularly described and U­
lustrated, the steam and power plants bein� a cODspicu" 

a brass base, and you wil l  llnd it . will  behave qu ite d if­
ferently. 

TO INVENTORS, 

ous feature. Recent publications Include the great An experience of forty years. and the preparation of 
Ivorydale plant of Me.srs. Proctor & Gamble. descrtbed more than one bundred thousand applications for pa­
In 23 columns and iHustrated by 57 drawings. The steam tents at home and abroad, enable us to understand·the 
plant at lvoryda.le is separately treated tn 13 columns laws and practice on both continents, and to possess un­
and 31 drawings. The new foundry of Henry R. Worth- equaled facilities for procuring patents everywhere. A 
Ington, at Elizabethport, N. J . •  16 columns. 26 !Unstra- synopsis of tbe patent laws of tbe United St.ates and all 
ttODS. National Meter Company's foundry and brass foreign countries may be had on u.pplication, and persons 
ftnishioJt shop, Brooklyn, 13 columns, 29 illustrations. contemplating t he securing of patents, either at borne or 
Nia,(ara Power Plant (now in process of publication), 6 abroad, are invited to write to this office for prices 
columns, 6 Illustrations. Steam power plant of the I which are low, tn accordance with the times and our ex .. 
Dwight Manufacturing Co., Chicope�. Mass., 9 columns. tensive facilities for conducting the business. Address 
7 Illustrations. Macblnery Hall steam power plant, 8 MUNN & CO., omce SCIENTIFIC AMERICAN, 361 Broad­
columns, 6 i11ustrations. Published Saturdays. 12cents way. New York. 
a copy. Tbe Engineering Record. 277 Pearl St .• New!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
York. 

fF'Send for new and complete catalogue of Sclentillc 
and other Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on applt�ation. 

HINTS TO CORRESPONDENTS. 
NalDe. and " ddre •• must accompany all  letters, 

or no attention will be paid tbereto. This is for our 
inrormation anti not for publication. 

Kelerenl'e. to former articles or answers should 
give date of pnper and puge or number of question. 

I I1 q u l rle8 DOt answered in reaElonable time fhon ld  
be relJeated ; correspondents wil l  bear in mind that Borne answers require DOt a l itt le reE'eurch. and, 
though wc endeavor to repiy to all eith�r by letter 
or i n  this depnrtment. euch must tslte his turn. 

Speci a l  W ritte n I n forlDa lloD on matters ot 
p<'rsonnl rather than general interest cnnnot be 
expected withont  remunerat ion. 

Scl e n l i lt c  A lD e rll'an S lI P I, l e lD ent. referred 
to may he had at. t.he office. Price 10 cents each. 

BoolI.. referred t.o promptly supplied on receipt of 
prIce. 

M i n e ral .. oent for exam ination shou l d  be distinctly 
markt-d or iabeled. 

INDEX OF INVENTIONS 
For which Lettera Patent of th e 

United State. were Granted 

December 13, 1892, 
" N D  EACH B E A R I N G  'I'H A 'I"  DA'.I'E. 

[See note at end of list about copies of these !)atents.] 

Account keeping device, W. W. Maxwell . . . . . . . . . .  487,953 
Adbesives, production of. L. Kern . . . . . . . . . . . . . . . . .  487,928 
Agtnlit and purifying liquors, apparatus for, A. L. 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,104 f�'�':1 t�::. ��If?W'r�:::��iJ . ���� .����: . . . . . .. . . . .  4€8,11l 
Armature, electriC machine, B.  G. Lamme . . . . . . . .  488.016 
Armature for electro�magnetic machInes, R. 

Lundell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.756 
Atomizer, C. M. Blackman . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,873 
f���:l\�

i
�e�"u���.:':" :Ou�h�:�Wbit;;::::.:: : : :  �:m 

AutomatiC switch, N. Newman . . . . . . . . . . . . . . . . . . . . . .  487.881 
Axes, manufacture of, C. W. Hubbard, Jr . . . . . . . . .  487.948 
Balance, L. Da Rozir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4BR,H2 Balltng sUvers, machine for, W. M. Pawling . . . . . .  .a7.891 
Band cutter and feeder, W. P. Burke . . . . . .  , . . . . . . .  487,987 Banjos or viOlins. tail piece for. H. C. Middle-

brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,879 
Barrel bead macblne. F. H. Kane . . . . . . . . . . . . . . . . . .  488.167 
Batb tub seat. G. A. Keene . . . . . . . . . . . . . . . . . . . . . . . . . .  488,011 
Battery. See Galvanic battery. 
Bed spring, J. B. Russel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488,030 
Beer cooler, W. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.144 

(4617) R. L. B. asks : Who was the in- Beer IIlling apparatus, H. Stockhelm . . . . . . . . . . . . . . . 487,7lJO 
ventor of the friction match ? A. It i. said M. Deroone ��lh:,�rJ���

c
W�·F���;:l!.iid·:::::::::::::::::: : : : : : :  �:r.M 

made a fric l i on match with a phosphorus tip in 1816. 

A n  impetus was ((Iven t o  the match industry by the 
Dobereiner lamp, and in 1827 the first rcally pract.ical 
fnction matches were made hy Mr. John Walker, a 
druggist of Stockton-on-Tees. They were known as 
U Congreve!:l," and consist.ed of wooden spl i n ts or sticks 
of cardboard coated wit.h sulphur and t Ipped wit.h n 
mixture of antimony sul phide, pota •• ium chlorate and 
gum. Each hox contained 8� and thpy were retai led at 
a shilJ ing. With each box there was supplied a folded 
piece of glass paper, the folds of which were to be 
tight l y  pressed together when the match was druwn 
through them. 

Beltln!!" O'Connell & Medcraft . . . . . . . . . . . . . . . . . . . . . .  487,856 
:1'or;.��e

d
s
o
fd�re�IJ�l: �ie�j,�r�����·.·.: 

.: ............. :':::.'. �:!,g 
Bit. See Bridle bit. Dado or moulding bit. 
Blacking kit, boot, H. Pistorins  . . . . . . . . . . . . . . . . . . . . . 487.963 
:l��:. f

eig�'§'h��;�c�io�. W
. Miner . . . . . . . . . . . . . . . .  488,084 

Blower, centrlful1:al, M. R. Ruble . . . . . . . . . . . . . . . . . . . 487,883 Bobbin used In spinning and twisting trames, J. 
H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,Q4l; Boller. See Steam bOiler. Tubular boiler. 

Boller, T. L. & T. J. Sturtevant . . . . . . . . . . . . . . . . . . . . .  487,793 
Boilers, downdrau�ht furnace for steam, J. }4 .  

Wangler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,800 
Bolting reel, 1I0ur, G. L. Jarrett . . . . . . . . . . . . . . . . . . . .  487,838 
Hottle �stopper lock. F. Jordan . . . . . . . . . . . . . . . . . . . . . .  ('!7,748 
Bottle washer. S. R. King . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (87,�42 
Bottle washer and rinser, O. Elck . . . . . . . . . . . . . . . . . . . 487,999 
Box. See Fruit box. Paper box. 
Box machine, J. Neelf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,ffi6 
Box machine, C. W. Roberts . . . . . . . . . . . . . . . . . . . . . . . .  48;,961 

class ��:���t·se�e6,;;r
l��a

b::.CkI't�lIer brake. (4618) R F.-To become a first 
elect.rician or electrical engineer, you w i l l  need. fir�t of Brick. drying, C,. J.  Dion . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 487,82'1 
all,  11 good mathpmatical education. If yon have not n Brick machine. ;\. P. BatlCock . . . . . . . . . . . . . . . . . . . . . . .  4&;,100 
good edncation, you can of course secure it by study ing :�:a�.::

r
l�"B�;.;,��. �

a
�c

o
�.� 

.
. : : : : : : : : : : : : : : : : : : : : : : : : :  �:�� 

the ordinary school book •• It you are well up in ��g�Yeb:;;�e/8�da�r;.��I�':-i.iej.: ·A: iiooili·::::: : : : :  �:!)M 
mathematic_, the rest is simple and rlaln. By stndying 

I 
:��':-': al��, 6" ... V'tju�::�ns�m

p
" ijunier: ' 'oii 488,162 

ele�t.ril:al book. fOu �an a�qutre a knowledge of ele�' burner, 
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4 1 0  J t itutifit !mtritan. 
Button and buttonhole, adjustable, F. S. Rudge . .  488,090 I Heater. See Feedwater heater. Tank heater. I SewIng machine, button hole, J. Reece . . . . . . . . . . . .  488,028 1 �bl)erfieemente Button blanks, dev1ce for grinding, J. Huebner . . .  �7.741 Heater, J. Nelson . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  488,131 I Sewing machine lap seam flulde, A. Iversen . . . . . . .  488.073

, 
• 

Button, collar, D. O. Park • . . . . . . . . . . . . . . . . . . . . . . . . . .  488,026 Hinlle, gate) G. W. Good . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,070 'I Sewing machine .huttle cop bolder, Wilkinson & ___ . __________________ _ 
Calendar. L. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,929 Hinges. maKing butt, R. T. Smith . . . . . . . . . . . . . . . . .  487,939 l'almer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487,910 

I
I 'd P e e  c l i t ' 7 �  t I ' e 

Camera shutter, J. \-V. Grantland . . . . . . . . . . . . . . . . . .  487,833 HItching post. C. W. Erath . . . . . . . . . . . . . . . . . . .  , . . . . . .  487,727 Sewing on buttons, machine for.l' P. Schoen . . . . . . . 487,972 O S I  e ag , R I u se)' 1011 - - a ce n s a I II 
Cane mill. Sander. & Herrington . . . . . . . . . . . . . . . . . . . 488.o:n Hog trougb. J. C. F. Hurst . . . . . . . . . . . . . . . . . . . . . . . . . .  487.836 Shade fixture. window, Carthy .,. Flynn . . . . . . . . . . .  487.714 l "nck I' nlle, ench i n s e r t i o n  - - - - $ 1 . 0 0  a l i n e CapsuJe flller, C. Ii'. Hausmann . . . . . . . . . . . . . . . . . . . . . .  487,886 HO�Bttng apparatuB, �. E. Walsh . . . . . . . ... . . . . . . . . . . .  488,00 Sbade holder, J.J. Spitzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,858 'llbe above are charges per ag-ate line-about eight ('ar body, W. N. Haring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,925 HOtsting macbine, dtlferentiai. C. F. Cltlf . . . . . . . . . .  487,994 , Shaft .npport. vehicle, C" H. ElUs . . . . . . . . . . . . . . . . . 488.000 words per line. Thi. notice shows the widtb of the line. Car brake, S. Fairman . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  488,118 Holdback, vehICle, W. Dunn . . . . . . . . . . . . . . . . . . . . . . . .  487,828 Shed, portable hay or gr�lnt T. J. Ke�ley . . . . . . . . . . .  487,927 and is set in agate type. Eng-ravings may head adver-Car brake, T. A. Marriott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,868 Hook. See Snap hook. Sheet metal plate for tInnIng and Its manufac- , tisements at the same rate per agate line, by measure-Car brake, L. Pflugst . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 487,768 Hopple} W: H. Westen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,86H . ture, E. �orton . . . ,' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,151 lJlent, as the letter press. Advertisements must be Car coupling, C. \V. Diedericb . . . . . . . . . . . . . . . . . . . . . . .  487,916 Horsesnoel!lg appa!atus, J. Lamb . . . . . . . . . . . . . . . . . . 488,077 Shim and railway r8:il jomt, meta], W. F. Gould . . .  487,832 received at PublicatIOn Office as early as 'l1hursday Car coupling, P. Doersom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,885 Hose couplIng, Schllnper & Zoller . . : . . . . . . . . . . . . . .  487,893 S'!:toe born, C. E. Vall . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . .  487,860 morning to appear in the following week's issue. Car coupling. W. S. Edwards . . . . . . . . . . . . . . . . . . . . . . . . 488,065 Hub blank for metal wbeels. J. R. Ltttle . . . . . . . . . .  488.125 Stgn bracket and frame, combmed, F. E. Schoen-
8� �g�g�i��: }ia�i; r���r;.a::: : : : : : : : : :::::::: � : : : :  �:m ����:�fig�f��:i�r��l'�E.

i
��������� . .  �.����.��: : �:�� Sig�:f.g·8ee ·Muiiiijle 8·wiicbbOard Sign;,.i: · · · · · · · · ·  488,002 

('ar coupling. P. Hien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,!l26 I
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p'a�g· ��i.t.t.I.C.�: : : : : : : : : : : : : : : : :  �'.� Cer coupling, C. T. Kincaid . . . . . . . . . . . . . . . . . . . . . . . . . .  487,751 .� .., 
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Car coupling, A. C. Merritt . . . . . . . . . . . . . . . . . . . . . . . . . . 487,756 Insulator, C. \Virt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488,046 Snap hook, S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,980 
Car coupling. E. B. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.772 Jack. See Lifting jack. Snatch block, G. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.734 
Car coupling, W. H. Stults . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,153 Journal bearing, J. M. Andrews . . . . . . . . . . . . . . . . . . . . .  487,R15 Soap press. automatic, O. W. Band . . . . . . . . . . . . . . . . . 487,818 
Car coupling, T. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.159 Keyboard operator. automatic. H. S. Prentiss . . . . . 487.936 Soda di.tributer. cau.tlc. W. S. Fickett . . . . . . . . . . . 487.729 
Car. freigbt, C. B. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . .  487,743 Knife cleaner and pOlisber. J. F. C. Farqubar . . . . .  487,728 Speed Indicator, W. H. Abbott . . . . . . . . . . . . . . . . . . . . . . 487.702 
Car, railway, A. Fordham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,918 KniJo'g�gJ'fi�����?n���tt:J'.����.

t
.��.��:. :..���� 488,019 �g���i�Nc������.
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.����� .�: .�:. �:���: : : : : :  m:t� g:� ��f�t�efai:.· :'·f.1�b�on: ·. : ·. : '. : : : '. : : : '. : '. :  : '. : : :  �g� Knitting macbine, circular, Ward & Lancashire . .  488,100 Spool, C. Back . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,704 

Car step, automatic, J. AlacCollom . . . . . . . . . . . . . . . . . .  487,867 KnittIng machine stop mechanism, circular. Spring. See Bed Spring. 
Car. apparatus for transferring railway A D Snyder & Flsber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.0H9 Spring. W. I. Bunker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.060 

Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . .  : . . .  : 487,717 Lamp burner, central draugbt, J. C. Miller . . . . . . . .  487.900 Spring jack switcb\ Scribner & Warner . . . . . . . . . . .  . '  488,033 
Car

iio!:����.��� . .  ���.���.
t
.
i
�� . .  ��� . .  ���.s.�����: .�:.�'. 487,776 t::g ����e�

l
l:�:J���t��t�ftff�j.r.: �.��.: : : : : �:Ar� �g���I�r�to�e�·t;e;t�p�T��ler·.· · · · · · · · · · · · · · · · · · · ·  487,.45 

Carbon sheet holder, J. S. llcDon1tld . . . . . . . . . . . . . . .  487,%9 Lamp banger, G. Albee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.977 Stairistringers,lluide for use in gaining, R. Martin 4R7,889 
Carriage. W. H. Sparks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487,788 Lamp. incandescent. E. W. Applegate . . . . . . . . . . . . . .  488.139 Stamping pre.s, J. B. Foote . . . . . . . . . . . . . . . . . . . . . . . . .  487,073 Carrier. See Bundle carrier. Hay carrier. Lamps, castinll for bases of incandescent, Lean & Steam boiler, sectional, D. S. Richardson . . . . . . . . . .  487.774 

Carving machine, H. H. Adams . . . . . . . . . . . . . . . . . . . . . 488,047 C. Pauthonier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,800 Street sprinkler, Walshe & Sallenger . . . . . . . . . . . . . . .  487,80( 

The Sebast ian-May Co 
Improved Screw Cutting 

�:�e�LATHES 2:�: �g���A�15��
d
u��:: .��T:.�: .���I.�� : : : :  

.
. : : : : : : : :  ��:� La::?elt;!�liiactiire' 'of' 'incandesceni' electric: 487,846 1 ��;:: �:��i���

r G��' �o�ii�i]����.�����:: : : : : : : :  m:i� 
Cash carrier apparatus, )1. \V. Sherwood . . . . . . . . . .  487.906 Lantern, magic, D. R. Breed . . . . . . . . . . . . . . . . . . . . . . . 481:.1.057 �treet sweeper, C. H. La Due . . . . . . . . . . . . . . . . . . . . . . . 487.7M Cash indicator and recorder, T. Carney . . . . . . . . . . . .  488,063 Lantern slides, clamp for binding the edges of, D. � I Stump puller, A . C. French . . . . . . . . . . . . . . . . . . . . . . . . . . 488,001 Drill Presses, Chucks, Drills, DOJ!s. g::� ��:::���: �?�

e
H�����.� �. ��.

i
�� : : :  : .. .. : : '. '. : .. .. .. �:� Lap�·t��

e
��·e�ie;: ·A.· M: 'Coiler::::::::::::::: :.: : : : :  �:� ��gg��f�g f�:':n�,

a
::�ro

t
:a���?�;�erod . . . . . . . . . . 487, 765 �)��rtt�.a

c)j������' n��dtri�l�atci[:: 

Screw Cut­ting Auto­matic CroB' Feed, etc. 

Catalogue Free 
of all our Machinery. 
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Lathe tool, J. H. Hurley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4AA,145 Suspenders, E. F. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487,758 , Jue-tIes mai led on appl icat IOn.  w n Lifting jack. W. R. Proctor . . . . . . . . . . . . . . . . . . . . . . . . .  487.770 Switch. See Automatic switch. Railway switch Hi .. to 1 Ii 7  fl i "', l and A v e . ,  Chaj�w �
��i�

�lding chair. Recliningchalr. Win- tl�g���it�Oacr�:;'t��: ��'W: iiarton: : : ·. : : : ·. : : :·. : : :  '. : : : �:� �'ir:�;;"itc'b�tch. Spring jack switch. 'I'ram-
___ ",_. I_I_'_N_E_y_._C_l l_I_I_C_' _. __________ _ Chamber, O. P. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,747 Lime, apparatus for making bisu]phite of, 'V. H. Switch rail rods or braces, straightener for, P. Change maker and receiver, Hill & Alter . . . . . . . . . .  488.007 Howel l . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4S7.887 McCann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.958 I mproved Screw Cutt ing L AT HE S Chart . dress, B. Viau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487,801 Link, separaule, C. S. Kershaw . . . . . . . . . . . . . . . . . . . . . .  487,R41 Syringe. urethral, E. P. Roche . . . . . . . . . . . . . . . . . . . . . .  488,089 Chimney cowl. rotary. H. & L Iwan . . . . . . . . . . . . . . . . 488,074 Liquid separator. centrifu/lal. H. F. Beimlinl'( . . . . .  487.943 Tank. See Flusblnl'( tank. Foot and Power 

bg��E�X. ���h1��:�� .�����.��· . . . . . . . . . . . . . . . . . . . . . .  487,870 
Liq

��<!: ��?W.�.
s
L
e
�idwn:;:�.�� . . ���. �.���?��i.��. :��� 487.817 �:re��a��er' ��f;�h�: Ac�el� ' BUCkingh'am: " " 487,806 I Drill Presses, Shapers, Band, Circular, and Scroll Saws. 

Clamp. See Floor clamp. Lock. See Bottle stopper lock. Cylinuer lock. • 487.981 to 487,9803, 487.9M, 487,986 1 Machini.t.' Tool. and Supplie.. Lathes on trial. 
(�Iasp, J. Lang pt al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488,017 Lock, q. E. Deny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487.9;!5 Telegrapb, synchronous multiple, C. L. Buck- ;::Jr Oatalogue mailed on application. 
('leaner. See Knife cleaner. Window cleaner. Lock, :,;. �. Long . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4R7.R. 8 Ingbam . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  : . . . . . . . . . . . . . . . .  487,984 SEBASTI A N  L A'rUE C 0 1U P A N Y ,  
8��?�e

s
;J'.ft?��.

n
l ��Wi

s
C';;'Ck���:·. �: c: �.

i
� : : : : : : : :  �HM t���tt':t�;..SJ.bL�'i'!��;'.� : : :  :': : : : : : : : : : : : : : : : : : : : : : : : : :  �:r;a Tel���o

f�� e6.
c��s��im���t.��� . .  ��.

t
����.

r
.ilJ��. 488.038 1 20 a n d  1 22 Cu lvert Street, C i n c i n n ati, O .  

Clod crusher and land roller, combined, H. F. Lum�er drier, :T. W. Piver . . . . .  : . . . . . . . . . . . . . . . . . . . . .  487.005 Telephone 'switchboard apparatus, C. E. Scribner 48R,007 Dernell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,722 MacbInery. adjustable connectlOn for, C. De Kalb 4R7,721 Tempering furnace, W. H. Dayton . . . . . . . . . . . . . . . . .  487.944 
f,l�l�h���\��fo�,

a
I'.���1If':t������.�: : : : : : : : : : : : :  : : :  �gfl ����:.IUei�w.t,i'tid!fi. �:.
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. : .. . ::. : .:. : .. :'. : : : :  : : :  �:�71 ������ �:�!m;,.'1. �.��·r Sii';;lers::: : : : :  : : : : : : �:�� 

8g������fs�,cw�Ui:;.�'.�: . �.�����: : : : : : : : : : : : : : :  �+:� Meat mixing machin.e, J. 'l'ritz . . : . . . . . . . . . . . . . . . . . . .  488,0<J8 'l'hermostatic vessel, H. Carmichael . . . . . . . . . . . . . . . .  487,713 
Compasses, beam. W. S. Robinson . . . . . . . . . . . . . . . . . .  487,892 l\l

et
��r���

e�ifu3���ri� . .  ��� . .  ��:.
I�� . .  ��� . �����.�'. 488.025 �r�.

l1 S��Pii!ji��y
Bii:.

organ . . . . . . . . . . . . . . . . . . . . . . . . .  488,130 
('onoenser, 1\ Craney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,997 )jetal wheels. dIe for making, J. R. Little . . . . . . . . . .  4AA,l27 Tile, illuminating. J. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . 4BR,I22 Cnoler. See Beer cooler. Metai wheels. machine for making. J. R. Little . . .  4RR.124 Tile .heet metal, J. White (r) . . . . . . . . . . . . . . . . . . . . . .  11.294 Cotton chopper, J. Y. Dye . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,725 Metal wheels, mak�ng, J. R. Little . . . . . . . . . . . . . . . . . .  488,126 'l'in plate or metallic sheets, cleaning, E. Norton. 487,763 
�g�lg� �gg�g��: ��A�Wevei : : : : : : : : : : : : : : :  : : : : : : : : :  �+:�� �����·re�r:t���c;rt�f:��

r
ine��:n�s�

e
[orrecord_ ���:'t������:�!1.Sp.F�]��!�: : :  : : : : : : '. : : :  : : : : : : : : : : : : : :  :�+:�+� COu-llI���.

co��1i;�r ;.;�;���KPli!��ctric coupling. ing the state of. H. A.  Tobey . . . . . . . . . . . . . . . . . . . . 487.00!l Tire. vehicie, W. I. Bunker . . . . . . . . . . . . . . . . . . . . . . . . . .  488,061 
Crane. swinging, �. W. Kin.man . . . . . . . . . . . . . . . . . . . .  488.076 ����ld�;'� �:��. ��

l
korrls . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,8.11 r.g�eer�'W.l%'.e&afd:elf.d��� .. .. : :  .. .. : : .... : :  : : : :  : :  : : : : : : :  �i:llM Crane turning mechanism, C. Mercader . . . . . . . . . . . .  487,954 MouJding machine, H. A. Billings . . . . . . . . . . . . . . . . . .  488,055 Tov savings bank, automatic, D. R. Reynolds . . . . .  487,773 Cream tempering apparatus. J. Boyd . . . . . . . . . . . . . . .  487,700 Moon's orbit, apparatus for delineating the, J .  'l'ramway switch. J. H. Reinhardt . . . . . . . . . . . . . . . . . .  488.132 Crematory, garbage. J. C. Kessler . . . . . . . . . . . . . . . . . . . 488.11\9 Trol.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.800 Trap. See Animal trap. Cro •• bead. J. B. Stanwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,895 Mop wrm!{er. W. H. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,821 Tricycle, C. Koenig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.753 Crusher. See Clod crusher. Motor. See Gravity motor. Spring motor. Trolley catcher, WerliIlll & Agnew . . . . . . . . . . . . . . . . .  487,fl)8 Cultivator. J. Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.978 Mower. lawn .. H. Broom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487,711 Trough. See Hog trough. Cultivator, F. P. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,933 Multiple sw�tcbboard busy test apparatus, J. L. r:rruck, brick, C. H. Horton . . . . . . . . . . . . . . . . . . . . . . . . . .  487,835 Cultivator, J. H. Wendel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,807 McQuarrIe . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . 487.854 Truck car. W. N. Haring . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,923 Cultivator, wheel. E. A. Oven.hire . . . . . . . . . . . . . . . . .  487,8R2 Mu��f�tS;i£���Q���r�t ���� . ����.��� .��� . .  ����� 487.8503 ��'t';,�a�

a�oWer 
G
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r
-1: 'L: ·&·T: :I'.' Sturtevani: �+:+� 8��af;:t;f�iu�·,��1.i§�'!.� .. : : : : : : : : : : : : : : : : : : : : : : : : :  ��:��A MUitipie switchboard c.ircuit, A. H: McCulloch . . .  487,�2 Tug, sbaft, J. A. Lesh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.950 THE GOULDS MFG. CO. Seneca Falls, N. Y. Cut���t

e
�ee Band cntter. Curd cutter. Paper ��lngl� ::l�g�gg:�� �:fs¥�li;'�UIr.

a
�t1� ·iieil·. ·::: : : �:� ���j.:r��at �: ��f::��leric: : : : : : : : : : : : : : : : : : : : : : : : : Ws:rsl '\ Warerooms 16 Murray St., New York. 

Cutter for gasket •• etc., J. H. Sbield . . . . . . . . . . . . . . .  487,R94 Multipl� .w!tchboards. m,eans for preventing In- Type ca.e stand. G. B. Miles . . . . . . . . . . . . . . . . . . . . . . . . .  487,932 IIlr Mention SCIENTIFIC AMERICAN. 
Cylinder lock, R. Sarltent . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,969 �uctlOn m cable. of. C, E. Scflbner . . . . . . . . . . . . .  488.034 Type writer letter copier. J. T. Davis . . . . . . . . . . . . . . .  488.143 Dado or moulding bit, E. Gollins . . . . . . . . . . . . . . . . . . . .  487,921 )IUSIC, �pp�fatus for tUrIllng over the leaves of, Type writing machine, C. H. McClellan . . . . . . . . . . . .  487,761 ThO Belknap L'lttl G'la t W t Motor Dampening machine. F. H. Weem . . . . . . . . . . . . . . . . . .  488.102 q. PtttrlCh . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  487,769 Type wrltinl'( machine, C. W. Walker . . . . . . . . . . . . . . 487,802 U e n a er Dental crowns, forminll, J .  G .  Hollingsworth . . . . . .  488,008 MUSIC rack attachment for gUItars, etc., P .  Ben- Type writing machine, J. E. Wilson . . . . . . . . . . . . . . . .  487,897 B Dentai plugger. H. R. Kline . . . . . . . . . . . . . . . . . . . . . . . . .  487.843 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.820 Valve and muffler. safety. A. Lohblller . . . . . . . . . . . .  488.020 est Water Motor, most powerful and 
Denta] regulator, J. A. Enard . . . . . . . . . . . . . . . . . . . . . . .  487,726 Musical i!ls.trument stril,1gs, impervious case for Valve, balanced slide, Parker & Clark . . . . . . . . . . . . . .  487.962 effiCiell� machme on the market. 
Dental separator, B. Simons . . . . . . . . . . . . . . . . . . . . . . . . .  487,973 contaInIng, F. H. GrIffith . . . . . . . . . . . . . . . . . . . . . . . . 488,005 Valve, hydrant, S. W. Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  488,079 C 

E.lectnc Motors and Dynamos. 
Dlgestinl! apparatu., A. Selkirk . . . . . . . . . . . . . . 487.783. 487,784 Napkin adju.ter. W. P. Burnett . . . . . . . . . . . . . . . . . . . .  488.140 Valve. p,.ton. W. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  488,096 ombmed Water¥otor. and Dyn,amo •. 
Disinfectin� device, J. W. Bowerbank . . . . . . . . . . . . . .  487,979 Ne'tVspaper elevator, A. R. Stone . . . . . . . . . . . . . . . . . . .  487,71;)1 Valve, radiat(lr, G. C. Blackmore . . . . . . . . . . . . . . . . . . .  487,901 

c
CYClqne Coffee MIlls fo:a:G..:ocers use. 

Disintegratmg fibrous substances, process of and Nut or pipe wrench, J. P. Hunt . . . . . . . . . . . . . . . . . . . .  487.742 Valve, relief, C. Callahan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,991 ombl:-ed Motor and MIn 1� pne case, 
apparatus for, Carter & Berst . . . . . . . . . . . . . . . . . . .  487,912 OJ] burner, J. Barrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,100 Valve safety, J. G. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,809 un by �ater o� electrICIty. 

Disintegrating machine, fiber, Carter & Berst . . . . .  487.913 OUer, die stock, G. L. Le Vesconte . . . . . . . . . . . . . . . . .  487.R47 Vehicle attachment, W. E. Mlller . . . . . . . . . . . . . . . . . .  488,00 Wn.te for Ctrculars. Disintegrating vegetable substances, A. Selkirk . .  487,782 Oiler. watch, I. L. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487.732 Vent for cask8. automatic air, E. R. Buhrman . . . .  48ft.t60 BELKN P Doll joint. E. Verpillier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.861 Order holder, .T. S. McDonald, Jr . . . . . . . . . . . . . . . . . . . . 487.960 Wagon body, I. A. Mancbester . . . . . . . . . . . . . . . . . . . . .  48R.081 A MOTOR CO. , Dough raiser and fruit drier, Kline & Parks . . . . . . .  488,004 Organ, J. ChIlleen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487.716 Wan finish and making same. B. Moore . . . . . . . . . . .  488,004 23 Plum St . •  Portland, Maine U. S. A. Drawbar carrier, and face plate, C. T. Schoen . . . . .  487,779 Organs
\ 
pneumatic action for, J. Peloubet . . . . . . . . .  487.767 War� 

threads, machine for drawing in, L. P. 
B�lfI�' Ss"e"e J!�����i�

r. Lumber drier. 
�!��lb:��: �!".i'E.�'iii�e 'af; :n"e.t· · ·: ':::::. : : : : :  �i:�� Wa�h:;.m��,; Bottie w;.sher: . . . . . . . . . . . . . . . . . . . . . . . .  487,938 A M O D  ERN BATH .  

B��� &e:����a:�: J.·H: ·iiaBOn: : : : : ·. : ·. : : : : : : : : : : : : :  =:�� �:g:� tg�'�a:hi�����E: ·poweii ·:::::::::::::::.: : :  �:Wt : �:�g�
n
tfi��

c
���:c:����

te
J �����:�e'�· · · · · · · · · ·  =,� 7116 Latest ana Best. 

Easel, cabinet. H. Pistorius . . . . . . . . . . . . . . . . . . . . . . . . . .  487,964 Paper cutt�r. ron, \Y. S. Mendenhall . . . . . . . . . . . . . . .  4�,129 ! Watchmaker's too] , G. w: Cameron . . . . . .  : : :  : : : : : : :  487:988 QUic.k self-heatinJl or TOilet Cabi-Eaves trough fasten.er. R . . G. Kelso . . . . . . . . . . . . . . . . .  488,075 Paper cuttl.ng machine, Home & Barrett . . . . . . . . . .  481 ,7� Watchmaker's tool, U. W. Frink . . . . . . . . . . . . . . . . . . .  488,069 net In pla�e of Heater. No .bath Edge runner or vertIcal mIllstone, H. Mantey, Paper feedIng ma�hlne, F. Hart . . . . . . . . . . . . . . . . . . . .  488,006 Watch movement box, C. H. Smith . . . . . . . . . . . . . . . . 488,097 roo� reqUIred. Ornamental, lnex-
. . 487,930, 488,146 Paper pulp, machme for making tubes from, E. Q Water gate, automatic G. W. Norton . . . . . . . . . . . . . .  487,961 penSIve, cqmplete, practical. F.lectrlC couphng, J. J. Purcell . . . . . . . . . . . . . . . . . . . . . .  48a.027 1 Metzger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48i .149 Water wbeel, J. w .  & F. M. Bookwalter . . . . . . . . . . .  488.056 rable for mty or town. Electric Jighting systems, time meter for, J. O. Pattern, adjustable, B. Musse . . . . . . . . . . . . . . . . . . . . . . .  4R7,760 "rater wheel, turbme W. W. Rossman . . . . . . . . . . . .  48H,029 I Sella 2 ct. stamp jor , Ball . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  488,107 Penholderi duplex, Green & Haley . . . . . . . . . . . . . . . . .  488.119 Weatber .trlp. O. A. Gallatin . . . . . . . . . . . . . . . . . . . . . . .  487,8.'10 I 'l'h e M osel Fo ldi n Electric machmes)" automatic safety devlce for Pen rack, . W . . Housser . . . . . . . . . . . . . . . . . . . .  ,' . . . . . . . . .  488,(.109 Well d rilling aPr.aratus. De La Mare & Mecham . 488,116 1 y g 

dynamo. F. B. Hadt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.816 Pens. lead penml attachment for fountam, J. R. Wei! drillinl< too , '1'. G. Chapman . . . . . . . . . . . . . . . . . .  487,989 Bath T u b  C o . ,  
Electric meter, C. W. Ayton . . . . . . . . . . . . . . . . . . . . . . . . .  487.703 Townse�d . . .  : . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,799 Wheel. Fifth wbeel. Fortune wheel. Water 1U86�S�0':..�C�a.IJn�a�I �S:t.�, �i<:B�-.::����������� Electric motor, I. E. Storey . . . . . . . . . . . . . . . . . . . . . . . . . .  488.041 Pbotographlc prIntIng apparatus and process, U. wheel. _ Electric signal circuit. J. V. young . . . . . . . . . . . . . . . . .  488.138 . S. Rush . . . . . . : . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,937 Wbip .ocket, F. A. Arne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.814 THE COPYING PAD HOW TO MAKE ElectrICal safety cut-out, H. S. Keating . . . . . . . . . . . . 488,123 PICker. Se� Ifrmt pICker. Whip socket fastener, F. E. Benton . . . . . . . . . . . . . . . .  488,109 , . . -: ' " Electrodes. l!lanufacture of secondary battery, P!ctore exh�b�tor. D. J. Rogers . . . . . . . . . . . . . . . . . . . . . .  oiAA,l34 Windmill, W. P. Kimbrell . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,750 ' and how to use , WIth an engraVIng. PractICal dl!�ctI�ns W. W. ,Grtscom . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  487,834 P!cture exhIbItor, A. Sven�son . . . . . . . . . . : . . . . . . . . . .  488,042 Windmil1, Opperud & Brorby . . . . . . . . . . . . . . . . . . . . . .  488.087 how tq prepare the gelatine pad, and also the amlIn� Ink ElectrolytIC apparatus, '1. Craney . . : . . . . . . . . . . .  ; . . . .  487,996 Pile o!- velvets, etc., kmfe for cuttIng, J. H. Windmill to�er, Smith & .Wead . . . . . . . . . . . . . . . . . . . .  487,787 by which the copies are made, how to apply the wrttten Electrotype plates. means for bendmg. C. B. Cot- Smtth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,974 Window chatr. F. Staedeh . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.859 letter .to tJ:te pad, how to take 011' copies of the letter. tren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,915 Pile or fence post driver, W. L. George . . . . . . . . . . . .  487.920 Window cleaner, A. R. Kolb . . . . . . . . . . . . . . . . . . . . . . . .  ,{87,888 ContaIned In SCIENTIFIC AMERICAN SUPPLEMENT, No. Elevator. See Hydraulic elevator. Newspaper Pipe coupling, W. R. England . . . . . . . . . . . . . . . . . . . . . . .  487.82\1 Wire drawing machine, Lamb & Campbell . . . . . . . . .  487,R44 438. Price lO cents. For .ale at this offlce and by all elevator. Planter attachment, corn or cotton, S. J. Adkins . . 487,9U Wire netting, B. Scarles . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.032 newsdealers In all parts of the country. Eievator safe�y appliance, R. Uren . . . . . . . . . . . . . . . . .  488.13� Planter. hand corn, I .  Mackey . . . . . . . . . . . . . . . . . . . . . .  487.849 Wrench See Nut or pipe wrench. ----_____ _ End gate lockmll rod. T. M. Owen . . . . . . . . . . . . . . . . . . . 487.766 Plow, Z. R. Kea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.149 Wrencb. D. C. Wie.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,158 Engine. See Gas eng-ine. Plow a�d s�ede� combined, H. Scmmerfeld . . . . . . .  487,871 Wringer. See Mop wringer. Essences. process of and apparatus for making, PlOW, dltcbIn�, 1:". T. Montgomery . . . . . . . . . . . . . . . . . .  487.869 Yam from scutched flax, manufacturing, J. V. H. Huvelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,837 Pole tip, carrIage, E. W. RIder . . . . . . . . . . . . . . . . . . . . . . �,133 Eves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,875 Exhaust head. J. J. J. De Rycke . . . . . . . . . . . . . . . . . . . .  487.72.1 Polishing macbine, C. Seymour . . . . . . . . . . . . . . . . . . . . .  48 •• 785 
�:���r���'ili�e�:.�.�����: : : : : : : : : : : : : : : : : : : :  : : : : : :  ��:� �g�er,
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l;r ��:�s���f�������walsb . . . . .  487,805 

Feed mechanism, duplex. F. H. Richards . . . . . . . . . .  487.775 Power, system of electrical transmission of, N. 
Feedwater beater and purifler"T. J . J. De Rycke . . 487.724 '[·esla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.796 
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G�\���t�;I�� : �N2A pre��a�;ii.:�t;:.fre ••. Drop press. Soap pre ••. 

Fertilizer distributer, 'I'. R. Crane . . . . . . . . . . . . . . . . . . 487,719 Printer's chase, J. S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . 487.710 
Fiftb wbeel, H. H. Botbe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.110 Printing cylinder plate holder, J. J. Clau.e . . . . . . . . 487.\192 
Fifth wheel. E. L. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.010 Printing machine feeding apparatus, C. B. Cot-
Fire alarm, pneumatic. A. A. Lebmann . . . . . . . . . . . .  488.018 trell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,914 
Fire extinguisher, R. J. Gilmore . . . . . . . . . . . . . . . . . . . .  488,003 Printing press ink roller, R. W. Murphy . . . . . . . . . . . . 487,759 

DESIGNS. 
Bicycler's bag, S. B. Gilbuly . . . . . . . . . . . . . . . . . . . . . . . . . .  22,057 
Bottle. F. S. & F. B. RockwoOd . . . . . . . . . . . . . . . . . . . . . . . 22.058 
Watch case, J. C. Dueber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.056 

TRADE MARKS. Jl�:k�oS����;id�r�s· �a:��rtin . . . . . . . . . . . . . . . . . . . .  488.148 ;�the�cr:ee;, ��j�fl���l:;� . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,166 Floor clamp, Ii'. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,147 Pulp screening machine, C. J. Foster . . . . . . . . . . . . . . .  488,067 Baking powder, A. W. Ruhl . . . . . . . . . . . . . . . . . . . . . . . . . . 22,165 Flushing tank, E. C. Stover . . . . . . . . . . . . . . . . . .  487,906, 4R7,940 Puncb, check, E. G. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488,052 Bakin� powder. T. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.166 Foldmg chair, J. Cornell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.115 Puuch. keyboard. H. Holleritb . . . . . . . . . . . . . . . . . . . . . . 487,7037 .Beer, lager. Ruff Brewing Company . . . . . . . . . . . . . . . .  22,170 Folding chair, knockdown, Scott & Schaaf . . . . . . . .  4BR.09.!) Puzzle, E. L. Tburnston . . . . . . . . . . . . . . . . . . . . . . 487,797, 487.798 Bolts. nuts, rivets, and screws, J. H. Sternbergh Foldin/l seat. J. B. J enson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487.876 PyrotechniC device. G. J. M. A.hby . . . . . . . .  487,898. 487.899 & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,177 li"'ortune wheel, COin-controlled, Russell & Gierd- Radiator, C. C. Mulford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,880 Boots and shoes, Munroes, Packard & Linscott . . . .  22,157 Inll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487,968 Rail, contact. F. E. Kinsm.n . . . . . . . . . . . . . . . . . . . . . . . .  487.752 Bottle., A. G. Smalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.156 Iframe. See Supporting frame. Railway conduit, electric, J.  W. Hayden . . . . . . . . . . .  487.735 Butter and cheese, F. M. Peck . . . . . . . . . . . . . . . . . . . . .  22,168 fi'ruit bOX, W. R. Stokeley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.040 Railway. doubJe track elevated, E. M. 'l1ufl•er . . . .  488,157 Calendars ano paper weights, A. D. Palmer . . . . . . . .  22,152 Fruit packages, shearing macbinefor, J. H. Schu- Ranway, elevated, E. M. 'llumer . . . . . . . . . .  488,I54 to 488,156 Fuel certain chemically prepared American macher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,781 Railway frog, J. S. McAdams . . . . . . . . . . . . . . . . . . . . . . .  487.957 Safety Fuel Company • 22 100 Ji'ruit picker. R. Mays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487,931 Railway signalinll device, Z. Krulis . . . . . . . . . . . . . . . . 487,904: Linings embracing stJesis' sateens"cam';rics ' and ' Fumes, !1Pparatus for condenSing, A. F. Ra�]way switch, B. Bennett . . . . . . . . . . . . . . . . . . . . . . . . .  487,705 twil1s, Burton Bros. & Co . . . . . . .  : . . . . . . . . . . .  : . . . . .  22,158 , Scbnetder . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .  ; . . . . . .  487.971 Ra!lway sw!tch, D. M. Cburc\! . . . . . . . ... . . . . . . . . . . . . . 488,161 1 Meats, salted and pickled, Ferraz Sobrinho & Co . . . 22,169 Ii urnace& �ee Garballe bummg f:urnace. 8moke RaIlway SWitch stand and dIstant SIgnal, W. W. Medicated beveralZes or toniCS, Quirye Company . .  22,172 consummg furnace. Tempenng furnace. Le Grande . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,R77 O� -'s, rolled. W. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,167 ��urnac�. T. P. Mabon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48R,171 Railway t,e. metal l !c. A. J . Hartford . . . . . . . . . . . . . . . 487,733 011 and grea.e. lubricatlng. Magie Brother . . . . . . . . .  22.159 halvanlC battery, H. T: J ohnson . . . . . . . . . . . . . . . . . . . .  481.839 RaIlway tIe. metaJlIc, /l. Mathjetz . . . . . . . . . . . . . . . . .  4B7,952 Pens, fountain, W. A. Leary . . . . . . . . . . . . . . . . . . . . . . . .  22.151 qame board. J .. S. Wilhams . .. . . . . . . . . . . . .  . . . .  . . . . . . .  Railway trolley, electflc. D. M.son .. . . . . . . . .  488.022. 4&�,02? Petroleum Ferraz Sobrlnho & Co . . . . . . . . . . . . . . . . . . 22,161 harne. mecbamcal ball, CurtIS. Jr .• & Hallowell. . .  Ratlway trolleY,.!,lectrlc. A. Worner . . . . . . . . . . . . . . .  487.81. Pbotogr.phic developers, Actien-Ge.ell.chaft (}arballe burnmg furn�ce, J. C. Kes.sler. . . . . . . . . . . .  Razo.r strop, J .  w .  De �ratf . . . . . . . . . . . . . . . . . . . . . . . . . .  4B7,826 Fur Anilln Fabrikation . . . . . . . . . . . . . . . . . . . . .  22,I53. 22.154 Garment catche.8. makmg, E. S. �mttb . . . . . . . . . . . . .  481'1,135 Rechnlng chair, E. I. Galloway . . . . . . . . . . . . . . . . . . . . . .  487.919 Pianos, Siegel Cooper & Company . . . . . . . . . . . . . . . . . . .  22,176 Garment fastenmg, H. A. Fra!1Cls. . . . . . . . . .  . . . . . .  488,068 Reel� See .Bolting r.eel. ... ... Preparation fOI6prevention of diseases caused by Garment support�rhJ: C. Pettibone . . . . . . . . . . . . . . . .  488,ffiS RefpgeratIng machIne, L .. Bloc.k . . . . . . . . . . . . . . . . : . .  48 4 , dJ6 infectious air, J. Schuch & Co . . . . . . . . . . . . . . . . . . . .  22,173 Gas burner, self-hg tlJ�.2, A. P. Jacob . . . . . . . . . . . . . . 487,744 RegIster. See AutograpbIC reglster. «!ash reg:J- Remedies for rhematism and gout, E. Z. Brievo-Gas burners, automatIc cut-off for, F. W. Mer- ter. Fare regjster. q-as meter reg-Ister. Iil'elle. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,178 • chant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.082 Regulator. See AntomatIC regulator. Dental re- Remedy for acute and chronic Inllammation, A. J. (,·as eng!ne, .E. �. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,165 .I:::::ulator. .. � Pidgeon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,174 Gas e.ng-Ine Igmtmg apparatus. H. Schumm . . . . . . . . 488,00.1 Retn bold�r, G. W. Thqn,:tpson . . . . .  ,' . . . . . . . . . . . . . . . .  48 / .970 Remedy for rheumatism, E. S. Powere . . . . . . . . . . . . . .  22,175 f?as hghter, electric, KIlburn & Van Etten . . . . . . . .  488,012 Road makIng and repaIrIng machIne. M. G. Bun- Saccharate similar to saccharine, Lehn & Fink . . . .  22,171 has meter, H. A. Tobey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487,907 nelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.112 Saponaceous compound for cleansing carpets and (-jas meter re�l�ter, H. A. Tobey . . . . . . . . . . . . . . . . . . . .  487,908 Roller and roller bear:ing, G. A. Weber. . . . . . . . . . . .  487.884 for laundry purposes, J. S. Silver . . . . . . . . . . . . . . . .  22,162 Gate. 'lee Sl,dm/l gate. Water llate. Roller brake. H. C. Fmkler . . . . . . . . . . . . . . . . . . . . . . . . . .  488.066 Soap for laundry and hou.ebold use Maple City (�ate. Cline & Kilpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.718 Rolling ma�bine .• metal. J. J. Anderson . . . . . . . . . . . . 488.04S Soap Work . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . . . . . . . . . . .  22.163 Generator. See Steam �enerator. Ropeway �h� WIre, B. McIntire . . . . . . . . . . . . . . . . . . . . 488,085 �oap, laundry, Kendall Manufacturing Company .. 22,164 Glass, aPT!aratns fqr rol lIng i-Iate, E. Walsh, Jr .. . .  487,80.3 Safety sWltC . ' R. T. Murphy . . . . . . . . . . . . . . . . . . . . . . . .  488.172 I Vaporizers�vo]atiltzers,and inhalers, C. L. Coulter. 22.155 1 m���������a�grg�r'i��i �. A.C�����(i,;: : : : : : ·:.: : :  �:Mt �:�� ���� ��l�:' 8: �o��if��� : : : : : : : : : : : : : : : : : : : : :  :�Ug I Gio-ye fa�tener, Booth & Rutty . . . . . . . . . . . . . . . . . . . . . .  487.822 Sash hOlderli�' Motley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48!.934 [ A p r i n ted copy of the .peclfication and drawing of I GraIn drter, H. T. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . .  487,738 SaWIng mac Ine, cll:cular, .f. H. Gateley . . . . . . . . . . .  48 dM7 any patent in the foregoing Jist, or any patent in print Grate, tubular water, R. Mac��arlane . . . . . . . . . . . . . . .  488,liO �cale poise, computIng, J. W. Culmer . . . . . . . . . . . . . .  487.B24 issued siuce 1863 will be furnished from this office for Gravi�y mot.or. J. E. Carver . . . . . . . . . . . . . . . . . . . . . . . .  487.715 Sci •• or. sharpener. E. A. Tblssell . . . . . . . . . . . . . . . . . .  488.043 25 cents. In ordering plea.e .tate the name and nljmber I Grindmg tWtst drill., holder �or. J. H. Bergstrom 488,054 Screen . . See Pulp .creen. of the patent de.lred. and remit to Munn & Co . •  861 Gu
':ie:�¥;'.���� . .  �:�
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riip�g c:oi�a::rC�·for; Fj: No':': 487,948 Broadway, New York. 
Hammock bodies. prodUCing. A. O. Rood . . . . . . . . . .  487.857 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487.764 Canadi an patents may now be obtained by the in-Harness, B. F. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  487,900 Seat. See Foldinll seat. ventors for any of tbe inventions named in the fore-Harrow and CUltivator, combined, N. P. Lewis . . . . 487,848 Seed drUI, R. P. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,072 [ "oing list, provided they are simple. a ta  cost of $40 each. M:� =:!��w. 1rlt��k:�.�: .Sb
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r J�� Hay carrier and elevator track. J. E. Porter . . . . . . .  487.966 tor. MagnetiC separator. York. Other foreisn patents Dla), also be obtained. 

REFLECTING TELESCOPES H IG H  POWE R. Perfect definition. Superior to the Refractor for Planets and close Double or Colored Stars, at O N J<:-THIRD THE C O IS'I'. Illu.trated circu­lar free. W. C. EDGE(JOIll U, My�tic , C o n n .  

Caveats, 
Tra d e  Marks, 

Co pyrights, 
DeSigns, etc. 

Handbook and information concerning Patents Bent free of charge. Oldest bureau for securing Patents in America. Over 100,000 applications have been Wed by MUNN & Co., 361 Broadway, N. Y. 

© 1892 SCIENTIFIC AMERICAN, INC.
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}I� I O Il ]" DI'UKS. Plasters, Ilert i l i zel',.. . and all kinds of 
Pcnvders. Ten sizes ; 10 1bs. 
to 10 barrels. 

Se'lirl Jur catalog u e  of all kincls 
of Jll:r.init �[Dc1i�r.t {; O. 

Cinci nnati , 01110. 
Branch Office, 35 Murray St., 

New York. 

Simplest and most econOlDlcal 
engines on earth. . 

Fully Guaranteed. 
A boy starts it, requires only a 
few mlnuteB'...w;.t�t.ion a day. 
Guaranteed cost�nlng I ct 
per bour per H. p, Write for 
catalogue. Address ]}r&wer 200. 

Weher Gasoline Engine Co. 
KANSAS CITY, MO. 

'" .. " N I C KEL  
" AND 

� ELECTRO - PLA TI NG § Apparatlls and Material. 
r-1 THE � Hanson & Van Winkle Co, � �ewark, N .  J .  
" 8 1  LIBERTY ST., N .  Y .  ;a 23 S .  C A N A L  STREET, 
� CHICAGO. 

1)2 e I,IFF WI' . ,  N En' YOltK. 
MANUFACTUREH8 OF 

Gate Valves, Fi re Hydrants, 
etc., etc. p- lrrite fO'r catalogue ,. R," (lnd lowest 
di.scount.�. 

The Kenuedy Valve .. al'e always 
the Be .. t .  

TO BUS I N ESS MEN 
'J.1he value of the SCIE:!'JTIFIC AMERICAN as an adver. 

tising medium cannot be overestimated. Its circulation 
is many Urnes greater than that of nny similar journal 
now pubUshed. It goes into all tbe States and 'l'errlto­
rles, and Is re"d in all the principal Ubrarles and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news­
paper. He wants circulation. Tbis he has when he ad­
vertises in tbe SCIEXTI FIC AMERICAN. And do not let 
the advertising 8,J!ent infiuence you to substitute some 
other paper for the SCIENTIFIC AMERICAS, when se ... 
lecting a !lst of publications In which you decide It is for 
your interest to advertise. This Is frequently done for 
the reason that the agent gets a. larger commission from 
the papers having a small circuiatlon than Is allowed on 
the SCIE�TIFIC AMERICAN. 

For rates see top of first colUmn of this page or ad­
dress IU U N N  &; C O . ,  l'ublishel·s. 

361 Bl'oadway. N ew York. 

The Cheavest, The Best $1 A complete Electric Motor and 
Battery Outfit, mstructiveand en­
tertaining for old and young, ope. 
rating by means of ·our patent.ed 
battery pads, doing away with li­
quid acids and chemicals. Sent 
by mail or express, prepaid, on 
receipt of 81.25. Eleet.l'o.N o,·eity C�o •• Roxuury, Mass., Mfrs. of Toy 
Motors, Amateur Electro- Plating 
Outfits, etc. send for catalogue. 

See " Sci. Am." July Zkl 

FOR SALE TEN MILF.S, 
• More or Less, 

of Spiral Weld Pipe, S-inch, I. D., tested to 250 lbs. pres­
sure, coated with the usual coal tar composition ; coup ... 
lings for lead jOints, pipe lengths, 16 ft. to 18 ft.; weight 
of pipe, 6 lb. per ft. Tender will be received for this 
pipe f. o.  b. Chicago, where it may be seen If desired. 

Address all communications to 
J. E, IUc ELROY, 

Z81 "',,basb Avenlle, Cbicalfo. 

MUD :  A MATERIAL IN PERSIAN 
and Eastern Architecture,-By William Simpson, R.I., 
M.R.A.S. An interesting London Society of Arts lec­
ture on the mud-built structures of the East. With 7 
illustrations. Contained in �CIENTn'IC A MERICAN 
SUPPLE1I EXT, No. S61). PrIce 10 cents. To be had at 
this office and from all llewsdealers. 

C H A N D L E R'S 
Micrometer Holder 
I t  allows the hand t o  be free �hN:e 

tt?:,e 
o����sth':Mc�'l.':; 

work. Prlce ;J O  cents. 
CHANDLER & FARQUHAR 

No, 179 Washington Street, 
BOSTON, MASS. 

Send for Catalogue of Tools. -------------------
" 

I
" �O O T  18TH ES, BE��H §HEA��S�IAl0 5Eu{ 'J ' '?) -'"l'l��j:[:l' [� r. [' [)'" I :[;7"f; • rR! . 

B E N C H  D R I L L S - , w "W  O L I VE f\.,  
, RO L L I N G M I L L S ' B U F F A L O N Y  

$ !it tl ti f i !  !nttri!au. 
PATENT PETReLEHM MeTeRS BEEMAN'S PEPSIN GUM 

T H E  P E R FECTION STATIONARY A N D  P O RTABLE .  (NO BENZI N E .) OF C H E W I NC C U M _  
The most ReJlable, Uompact, and Economical 

Motor for all Industrial Purposes. 
A DELICIOUS 

R E M E DY 
FOR ALL FORMS OF 

I N D I C ESTI O N. 
� 103 of an ounce of Pure Pep­� sin mailed on receipt of 25c, 

CA.UTION-See that the llame 
No Soot, No Smoke. No Coal, No Engineer. P rt bl E '  

Model 1892. 'Ve alMo manufactul'e I M PROVED (;;A S  E�CHN I':S_ Shi�pe� e 
m�'f:i:t"e.t. 

DeeJD.an 1s on each wrapper. 

dJ�:ct��b�:af��
t
�}n�)gd� f\T�ln. ����t

e
'b!!

n
ob�����f�-;o� 

17' Our Motors will be exhibited at Columbian Exposition, Chicago, in Section F, No, 744. dealers, Bend five cents 1n stamps "or sample pa.ckage to 

J M GRO B & CO Mfrs 17' Send for lllustrated Catalogue and Price List, Free. 
o 0 0 ,  0 ,  L E I PZ I C  - E U T R ITZSC H (C E R M A N Y). 

BEEMAN CHEMICAL CO., 70 Lake St, Cleveland, O. , ORIGINATORS OF PEPSIN CHEWINO GUM. 

USE 
SYKES Im�roved l Ion an d  Steel 

R O O F I N G  • 
For all classes of buildings, easily applied, cheaper 

than shlnilles, wlll last a Ilfetime, and is absolutely ' 
fire and lightning proof. Reduces your insurance 
and Is the best roof manufaetured. Write for our 
hand8°'llHti�'f�8:n: �.f:.J};W,n J�l>�r��J"CO., 

Chicago, lIl., or Niles. Ohio. 

G A LANSON CARY � �\\ " , , ' FA Cu h l R  J F  L.. SPR I N GS ' )�I 
',' " G"f"I'If"ffrrrrmJ ST££ OF E�RIPTION 2 4 0  & 2 4 2  W 2 9� s r  N E W-YO R K  

p ����:�l����! S 
Fairy Plays, Ethiopian Plays, Guide Books, Speake .... , 
Pantomi mes, Charades, Jarley's Wax Work�. BUrnt ('ork, Theatrical Face Preparation., WillS. Beards. Moustaches, and Paper Scenery. New Catalogues, 
����"i1n��t ��¥E Y'1Yii��T' full description and 

T. B. FREN C H ,  llS West �3d St., N. Y. 
Don't buy the old style vise when 

cun, with SU'nnge's l�at. 
_;o�' v·,,· ·,· ���;t�oYs

i � �e? l��l
ld 

For circulars and price 
Works, Taunton, Mass. 

The AUTOGRAPHIC 
REGISTER, 
, A l ,abol' . Snvill/(  
Busi lleHH �}'steill. 
Enfort�ill" IIollesty 

and A C(·lI rncy. 
Chicago Autographic Register ('0. 

1 4S to lii4 MonToe St. 
C II H) A G O ,  1 1, 1  . .  

Send for catn. l()f1ue &: price liet. 

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

45.000 SOLD. 
To work Car Sidinl!' Floorlnp: Ceil- i i' This splendid work contains a careful compila-

Ing and Ship Lap ; to ' tion of the most useful Heceipts llnd Heplies g'i ven 

.. " Bhnds. Cope Heads to . . ... lished in the S e l e n titic A Ill eri('an d u ring' the . . . . .

. 

I . 
M,?Uld Doors, Sash and . .

.
. '

.. 
' i n rhe Notes and

. 
Queries of correspondents as pub· . w.�,,�bj. "him .. & "nn., · · pust lifty year� : tog'ether with man)' nt.i uuble and 

,Shimer Culter Heaiits 1 2, 0 0 0  Receipts. 6 8 0  Pal/:es. Pri(' e  $ ,� .  

Centre St,. Milton. Pa. I m portant a(ldltlOns. , _____________________________________________ ; Ovel' 'l' welve 'rh oll sand selected receipts 
are here collected ; nearly e " cry branch of the use· 
ful arts being represented. 1 t is by far the most 

LATEST IMPROVEMENTS. 

NEW STYLE. 

NEW PRICES. 

cOUlprehensl \'e volume of t h e  k i n d  ever placed be­
fore the pu hlic. 

'rhe work mny be regarded as the prod uct of tbe 
studies and practical experience of the ablest chem­
ists and wo rkers in all parts of the world ; the in­
formation given bei ng of tbe hi�'hest vnlue, ar­
ranged and condensed in concise form convenient 
for ready use. 

A l most e ,'ery i n quiry that can he t h ou ght of, 

GROWING RAPIDLY ' FAVOR 
relating to form u l ffi  used i n  the various manufac-In turing industries, will here be found answered. 

____ . __________ :.. ___ -=-_________________________ I nstructions for working many differen t pro-
cesses in the arts are given. 

O F  A L L  M ETALS 
For Cotton, Oll and Rice Mills, Sugar Houses, Distilleries, Pbosphate and Fertilizer Works, Mining and Concentrating, Gas and Water Works, Elevators, 1.'hreshers, Sepa­rators, Corn She.Ilers. and all kinds of Grain Cleaning Machinery. Heavy t'teel and Iron Plates !Iond CylInders for Screening Ore, Coal, Stone. For Filters, Strainers, Ventila­tors, Od, Gas and Vapor Stoves and all special purposes. Special sizes for Coffee Clean­Ing and Roasting Macbinery. Perforated Tin and Brass. 

The Harl'inglon &; Kiug I'el'fol'ating c.:o .. Chicago, and 284 Pearl St., N.Y 

JteSlal'tiug, 
Shnple, 

l·ositive. 
Eagle Lubricator Co" 

l OS Cannl �tl'eet, 
C LEVELA N D, O. 

R O T I C E . 

I. 

Canning Machinery 
O utfits Co m pl ete. 

Oil Buruet's for Soldel'iug. A i r  
PUlnps, Cnn \Vipel's, C n n  

Testers, Labeliug lllachines, 
PRESSES A N D  DIES. 

B U R T M F C .  C O., 
ROCHESTER, N. Y. 

CLARIFICATION OF SOGAR CANE 
Jui ces.-By E. W. Deeming. Descript.1on of a new pro­
cess of clarification which contemplates flltering con ... 
tinuously all the juices by wholly dispensing w i t h  the 
use of open clarifiers or tanks. Contai ned in SC1ENTIFIC 
AMERICA N SUPPLEMENT, No. 863. Price 10 cents, 
To be had at this office and from u11 newsdeaiers. 

CLA.R.�'S 
WOOL WASHERS, 

W A R P  D Y E I N H  A N I) S I Z I N H  M A C H IN E�. 
P A T E N T  R UBB ,,: R C O V E R E D  ISQlJ EEZ E RO L I ,IS, PO WER W iU M; E ltS ,,' O at H O !'! I E R Y  A N D  

VARN U Y E I N G .  
U R Y I N G  AND V E N 'I' I L A T H i G  F A NS, 

WOOL A N D  c.: O T 'I' O N  DRYERS, Etc. 
Catalogues free. 

C EO. P. C LA R K  
W i ndsor Locks, Conn.  

G��FREE 
"""_, •••. •• rr A fine Uk gold plated watch 

to every reader 0 f this paper. 
this out and send it to us 
your full name and ad· 

and we will  send you 
one of these elegant richly 
je weled gold fini�hed wntches 
by ex press for examination, 
and i r you think it is equal in 
appearance to any e25.00 gold 
U�5���'n��l i�

ur
O����

p
�� l�!�� 

with the watch our guarantee 
that you can return it at any 
time within one year it not 
satisfactory, and if you sell 
or �nuse the saJe of six we 
wil l give you ";'De Free. Write 
at once as we shall send out 
samples for 8ix�r days only. 
T H E  N ATI ONAL M ' F'O  &. I M PO RTING CO , . 3 3 4  O'ea rborn Street. C H I CACO, I LL. 

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

Under the bead of Paper we have nearly 250 re­
ceipts, embracing how to make papier mach,, : how 
to make paper water proof and fire prOof : how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchmen t paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re­
ceipts, including the finest and best writing' inl{s 
of aB colors, drawing ini{s, luminous inks, invisi­
ble inks, gold, sil ver and bronze inks, white i n l{s ; 
directions for removal of inks ; restoration of 
faded in ks, etc. 

Under the head of A l lol's over 700 receipts are 
given, covering a vast amount of val uable i n for­
mation. 

Of Cements we h ave some 600 receipts, which 
include almost every lmown adhesi ve preparatiGn, 
and the modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most valuable practical article, i n  which the 
complete process is described i n  such clear and ex­
plicit terms thnt any mtelhgent person may rendily 
learn the art. 

For Lncquers there are 1 20 receipts : Electro-Me­
tnllurgy, 125 receipts ; Bronzmg', 127 receipts ; Pho­
togrnphy and Microscopy are represented by 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 
800 receipts, and include everything worth know­
ing on those subjects. 

U nder the head of Cleansing over 500 receipts 
are given, the scope being very brond , embra c i n  
t h e  removal of spots a n d  stai ns from al l  sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, cloth ing', glass, lenther, metals, 
and the restoration and preservution of aU kinds 
of objects and materials. 

In Cosmetics and Perfumcry some 500 receipts 
are gl\'en. 

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 calling's. 

Those who are in search of in dependent business 
or employment, relating to the home manufa cture 
of sample articles, will  lind in it hundreds of most 
excellent suggestions. 

IF Send for descr'ipf'i1'e ci1·C11 1ar. 

MUNN & CO.,  Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway. N ew York. 

H ave You Exh a u st Stea m C o i ng to Waste ? 
Are your Feed Water Heaters ohtaining the best results, in heating and purifying the feed water for your boilers ? 

Are you heating your buildings with live steam or exhaust ? 
If You Desire to Get Better R esu lts from your present feed water beaters, and to heat your buIldings by exhaust steam, without back 

pressure upon engines, saving power and water of condensation, together with G RE � '''E R  ECONOMY IN F IJ J<; L, send for our catalognes of 
Webster Vacuum Feed Water Heater and Purifier. and Williames Vacuum System of Steam Heating, which contains some of the largc'st plants in 
the United Stutes as references. 

We visit plants in any part of the United States, at our expense, and furnish our apparatus, which may be attached to your present plant, 
upon trial, under guarantee. 

WAR R E N  WEBSTER & CO" Managers and Sole Licensees for the Sale of Patent Rights in the United States. 
Main Office and Works, 491 N. 3d St., Philadelphia. 

Patentees. Proprletol'tl and Manufacturel'tl ot the Webster Vacuum Feed Water Heater and Parlfler, rr SEND FOR CATALOGUE, 

© 1892 SCIENTIFIC AMERICAN, INC.
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1AI:II�il]'!1I. 
to h i s  own I nterest. who deals In Arms and 
A m m u n ition, o r  who shoots a R ifle, P isto l, or Shot C u n ,  and has not a copy of the I D E A L  
H A N D  B O O K ,  No. 3 A .  64 pages of sol id  I n­formation. .Just out. (Mention SCl.N'l'IPlC AIoBICAJI'.) 

BE ALIVE and send for one F R E E .  

I d I M f C 
Staml!!' for postage will not provoke .... ea g. O. Drawer 1:160, N ew Haven, Ct., U ,S,A, 

One l\Isn with the N o . 1 

UNION CO M ���T I O N  

��';,g
O
t�rS:"I,::

k
R��J�':t &'1�1 us�� 

Mitring, Rabbeting, GroovinE, Waln­
lng, Dadoln

�
, E

�
mg-u

f
' JOlntl

� r::::d ��wer ��chl��r�. 
Foot an 

Sold em Trial. Catalogue Free. ��1j��S EN ECA FALLS MFG. CO. 
694. Water St., Seneca Falls, N. Y. 

Model & Experimental Work 
Small articles manufactured i n  quantities. Inventions 
perfected and developed. Working in A l um i n nm a 
specialty. Sl' h e�t el' P. l)enlMon. Designer & Build­
er of Fine Machinery. 143 Centre Street. New York City. 

ENG INE  CASTINGS 
from � t o  6 horse power. in 
rOllllh or finished. Upright, 
Horizontal and Marine. 
S und  1 6 I ,hellt U Y Il Rlnn .. 

Simple and Fan Motor Cast­
Ings or Finished Machines. 

Lathe (!n r;tillgl!l. 

Send stamp tor new Catalogue. 
PALIUER B ItOS. , 

Minu u K ,  ()oon. 

I N  Y E N  T O R  S' I D E  A S ���kl�!
O
sh,:�

c
t�
c
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IU I L I . I K E N  & f)' A :U O U U .  
Cor. JOHN AND DUTCH STREETS, NEW YORK C ITY 

Jl(lchini.�ts, Pattern and i't1odel ltlukers. 

LIGHTNING WELL -SINKING IIACH IRElY lIuuraCTUI£IS. 
Hyrdaulic, Jetting, Revolving, MesiaD. Dfamo�����.g i�::' :t:��d'1��1,� 

engravings, Earthfs Strata, Determl­
nation quality water;mailed,25e. The Amerlun lVell "orll., 

olorora, III. l 11 " 18 8. Cual St., Chleago, IlL 
l DaI .... TeDIo 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SC I EN­
TIFIC A1tIEHIC' AN on the quel!ltion Of the speed of ice 
bOllts, demonst rating how and why it is that these craft 
Bail faster than the wind which propels them. I l l ustrated 
with 10 explanatory diagrams. Contained in :scnJNTIFIC 
AMERICAN SUPPLEME"T, No. 2 1 4 .  Price 10 cents. 
To be had at this uffice Hnd from all newsdealers. 

A R T E SI A N  
Wells, 011 and Gas Wells, drilled 
by contract to any depth, trom 60 
to 3(OJ feet. We also manufac­
ture and furnish everything re .. 
quired to drill and complete 
same. Portable Horse Power 
lind Mounted Steam Drilling 
��ff:;';,�

s
s�M��Ji�.:::r. 

required snd send for 111ustrat-
:
d
8&'IW�'hA�-8�h CO� 

STREET. NEW YORK. 
-FOK-

FREE  S ITES TO SU BSTANTIAL 
M A N U FACT U R I N G  ENTERPR ISES 

i n  the rapidly growmg towns of  Virgima and West Vir­
�iniat possessina CBICAP I HOX. CHEAP LUl\olBEH, CHEAP 
FUEL. and RAILROAD FACILITIKS. address J. H. DIN ... 
GEE. 333 Walnut Street. Ph iladelphia. Pa., President 
and General Manst!er of l L umerons Land Companies 
Situlltpd alonl{ the l i nes ot the Norfolk & Westerp 
Rai lroad. . 

HAVE YOU READ �perirnen.tal 
� �ien.ce? @.P� 

This new book. by Geo. M. Hopkins. is just what 
you need to l! i ve you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can alford to be without the kind of scien· tific information contained in thls book. It is not only instructive. but entertaining. 

Over 700 pages : 680 fine cuts ; substantially and 
beautifully bound. Price by mail, $4.00. 

pr-.send for iUustratea circular. 

MUNN & CO., Publ ishers, 
Office of the SCI E N T I FIC A M E R ICAN, 

361 BROAD WAY, NBW YORK. 

I citutific �tutticJu. 
�Iler':-Burgla;-Proof �kS. 

The SAFE ST, NEATEST, L I G H T EST, yet STRO NGEST 
LOCK for H O U S E  DOORS ever manufactured. 

Packed In box with 50 C t two keys and screws, en s. Made of Steel and ABSOLUTEL Y Burglar Proof, 
W ar::o...er Lock Oo� 

Maf,hattan Building, CHICA G O, ILL. 

SPECIAL MACHINERY for SHINGLE 
Heading and Stave MillS, for Fruit Package, Cbeese 
Box Factories and Veneer Cutting. 

tr Send Ju/' cata/uj lu " A. . " 
H A N D ).E MA C lI I N I!:R \' ,  for Tumin

� 
Handles 

t����?g��ke��rg: ��e�J�� C��:'lUP..1t�,' Cant 

WOOD PUJ.P llI A C H INERY. Sendfor Cat. " V." 
MANUFACTURED BY 

Improved Gange Lathe. TREVOR MFG. CO . ,  LOCKPORT, N. Y. PIl;;;'t 

tl & 9� WATER STREET, 
Plttsbnrg, Pa.,  

Manufacturers of everything needed for 
.A.�'X'EaI.A.:l'If �E LX.S 

for either Gas
j 
Oil, Water, or Minerai , Tests, Bol ers

l 
EnJrines. Pipe, 

C
I�r�:lrit�

rl
��:::io!����rl

e
�:

. 
lists and discount sheets . 

on request. 

' ''THE EXPERT" DATINO STAM P. 
mulrated L. ScM.tlllle .AM. f'ep. InI, p Ut, 

THE GREATEST ADVANCE IN RUBBER DATING STAMPS. 
COMPLETE FOR E VER Y hOUR IN 10 YEARS. 

with Die to order. Post-paid $2. 7�. 

R. H. SM ITH M FG. CO. , SPRINGFIELD, MAss. • .. IIf,.. .flW_BodI..! Rubbt. .. T,J'pe. "'''', • .te. CataJope Cree. 

MENTAL EVOL UTION IN M A N  AND 
the Lower Anlmllls.-By Alice Bodlngton. An inter­
esting paper, favoring the hypothesis that the human 
mind hus followed the laws of evolution l ike everything 
else W� know of in the universe. and that t.he apparent 
abyss between the intellect of man nnd that of the lower 
animals lies in the nature of the organ that haR been 
speciu.lly evolved in homo sapiens. ContairlP.d in 8CIJ!.:N­
Tn'IC AMERICAN HUPPJ.EMEl<1T. No. S66. Price 10 
cent8. 1'u be had at this office and from all newsdealers. 

TH E A URA PHONE IATES CK a, ORE B REAKER 
Capaeity o p  to 200 toos per hour, 

Has produced more ballast, road 
metal, and broken more ore than 
all otber Breake s combined. 

THE DEA F  MA Y HEA R  I 
T�n t.�v��lhfeO�!pl::RY�': f;I

����"n!�ri
e
l':!

O
�a:'s� 

It Is easily Inserted or withdrawn by anyone, and wi l l  
i���t�le��:r�gS(�l�t,��n.'�.e�

O
nj�b�-?

e not stone deaf. 
THE AURAPHONE COMP .\NY, 

No. 607 Masonic Temple, Chicago, Ill. 
Pamphlet sent for two cent stamp. 

Builders of Hillb Grade lIUning 
Macblnery. Send for (;atalogoes. 

C A T E S  I R O N  W O R KS, 
�o C �o. (� l intnn �t. , Chicnaro 

l.36 C, Liberty Street, New York, 
237 C, Franklin St., Boston, Mas. 

��� WATER WREELS 
Many Styles and Sizes, Upright and Horizontal. 

3 0  Y E A R S C O N T I N U O U S  B U S I N E S S  
affords every facility for adapting them to all situation", 

E L ECT R I C, M I N I N C ,  I R R I CAT I.fII C &. M A N U FACTU R I N C .  
Plants o f  all kinds driven by them. Easy working gates. We guarantee 

highest power, with smallest qua.ntity of water, at full 8.04 part ga.tes ; 1 I 1surlng 
easy regulation and steady motion. Successfully operating under heads of a 
to .. oo feet. Write us for fine pamphlet and state your w&nts. 

JAMES LEFFEL & CO S P R I N G F I E LD , O H I O . U. S. A. 
THE · . ,  1 1 0  L I S E RTY ST.,  N EW Y O R K  C ITY. 

.A L 'U :L\I.I: Z lST 'U :L\I.I: 
In all shapes. Manufactured by 

Cowles Electric Smelting and Aluminum Co., 
Correspondence soliCited. LOCKPORT, N. Y. 

DEL A N EY' S 
Expansion Pnckinfls for Steam, Water & Ammonia 
are best aDd cheapest. 

)) E L A  N I': Y ' S  _ Metallic G aMkel8 and , 
Fln llg.s 

make everlasting jOints. 
H . ... . D e l a n ey &. Co. Mfrs. Third & Fowler Ste., MIlwaukee, Wil. 

WM . B RAYE R  TAN K  WO RKS,  
(INCORPORATED.) 

Maoulacturers 01 Iron and Steel 

STORAGE TANKS. 
OFFICE, 

3d Floor, Rookery Bldg.  
C H I CAGO. ILL. 
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than 300 different subjects. Ilrranged under a 
new plan with cross references and author's 
index, will be mailed free to any address In 
tbe world on application. Address 

TRADES UNIONS. T H E  TENDENCY 

:L\I.I:'UlSTlST .., C C> "  
Publ ishers " Scie ntific American , "  

No, 3 6 1  BROADWAY, NEW YORK. of.- By Herbert Sl?ence�. An . abie pa.per, pOintiDIl out _ the great dlmcult1e� or deal lnll with complex social • ____ • questionS!. Contained tn SCIENTIFlO AMERICAN SuP. 
�Al��!�J'f�u

om �� �·e:'��:I��.
cents. To be bad at tbls 

.. ECONOMY IS WEALTH." 
Caov:'lIen WAnted � Bel l  the N ,·w 110. ::olpJ!I�� .. l"Jee������::�he�:lo :m 
purcblLlt" a bettllr one' Send for i l lustrated 
catalogue and terms to COU01Y AgentL 

Add, ... N. TYPEW RITER CO. 61 1 W&flbinl!�n �treet. BOlton, Mau. Mention Sclt"ntific American. 

[DECEMBER 24, 18c}2. 

AND • 
WASHINGTON. 

A special Stock of O ne MIl l ion Dollars 
Worth of P I A N O S  and O RCANS to select 
nom at Wholes8 Ie Cost. ALL OUR HOLIDAY OFFERS NOW AVAILABLE. 
You can get J U ST W H AT Y O U  W A N T  
and Pay W H E N  and H O W  Y O U  L I KE. 

Write at once for our new Catalogue. I t  gives Full 
Particulars and Prices of all the Celebrated 
Cornish Pianos AND Organs. 
Sold direct from Factory t o  Family at Wholesale Cost. 

:!:tl:, CORNISH eft CO., Washington, J:r,:�. 
THE  B EST L O O S E  PU L L E Y  O I L E R  

I N  T H E WO R L D .  VANDUZEN PAT. L. PUL. OILER 
Keeps Pulley oiled 3 to . weeks with ODe 
filling. Cost 25. 30, 4.0, 50, 65 and 85 eenta 
eacb. Send Price and T R Y  O N E .  
St.ate diameter and speed o r  Pulley. Will 
send Calalogue free. Mention this  paper. 

VANDUZEN " TIJtT CO.CllltIDDaU,o.U.8,.A. 

Stencils. Steel Stamps, Rubber and 
Metal Type Wbeels, Dies. etc. 

Model R n d  ":x I1 t-"1·i l l l f · l I t n l  \\'ol"k. 
Small Machinery, Novelties, etc., man .. 

ufactured by speCial contract. 
York Stenc i lWks. 100 N assau St" N. V 

ESTA BI.nmED I S46. 

The Most Popular Scientific Paper in the World 
Only 83.00 a Year. Including Postall'e. 

Weekly-li2 Numbers It Year. 

T h i s  wIdely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful information and a large number of 
original engravlnlls of new inventions and discoveries. 
representing Engineering Works. Steam Macbinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telellraphy, Photography, Arcbl­
tecture, Agriculture, HorttcuJture, Natural HiStory, 
etc. Complete list of patents each week. 

T e l'lII s of �llb�c1"i l)t ion .-One COpy of the SeIEN­
TU'W AMERICAN will be sent for flllf, 'Jlf'ar-52 numbers­
postage prepaid, to any .ubscriber In the United States. 
Canada, or Mexico. on receipt of three dol l arM by the 
publlsbers ; six months, '1.50 ; tbree montbs. $1.00. 

C I n  bs.-Special rates for several names. and to Post 
Masters. Write for pllrticulars. 
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 sende�'s risk. Address 
all letters and make all orders. drafts, etc., payable to 

M U N N  ... CO •• 36 1 Broadway, New York. 

---0---
T H E 

Jdtntifie �mtrienu Juppltmrnt 
Tbls Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size • 
every number containing sixteen Jarge 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 contents. It pre­
sents tbe most recent papers by eminent writers In aU 
tbe principal departments of Science and the Useful 
Arts. embracing Biology, Geology. Mineralogy. Natural 
History. Geograpby. Arcbreology. Astronomy Cbemls­
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering. Mining, Ship Building, 
Marine Engineering, Photography. Technology, Manu­
facturing Industries. Sanitary Engineering, Agriculture. 
Hortlcnlture. Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

The most important Engineering lVorks, 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 tbe SCIENTIFIC AM. 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies. 10 cents. Address and 
remit by postal order. express money order, or cbeck, 

M U N N  ... C O • • 36 1 Brondway, New York. 
---0---

�uitdinJl �ditillU • 
THE SCIENTIFIC AMERICAN ARCH ITECTS' AND 

BUILDERS' EDITION Is Issued montbly. $2.50 a year. 
Single copies. 25 cents. Forty large quarto pages. equal 
to about two bundred ordinary book pages : forming a 

• large and splendid Magazine of Architecture. richly I adorned with eleQant piatf.s in colors, and with otber flne 
-------------------------------------------- engravings ; Illustrating the most Interesting examples 

Write " THE PRATT CHUCK CO. " Clalvllle, N. Y. U. S. A. for I of modern architectural construction and allied subjects. 
tree Illustrated catalogue of l'OSITIVJi, URIVING U H i'L I .  I A special feature Is the presentation In each number �lI�N,���' 
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only pertect system ever devised for of a varlety of the latest and best plans for private resl­DRILL CHUCKS. 
Forehrn AlI'encles : Ph. Roux et Cle., 54 Boulevard du Temple. Paris France. E. Sonnenthal, Jr., Nueu Prom. dences. city and country, including those of very mod· 

�nade, No. 5, Berlin. Germany. Selig, Sonnenthal & Co., 85 Queen VictOria Street, London, E. C., England. erate cost as well as the more expensive. Drawings In 

NO SKILLED ENGINEER. 
THE SHIPMAN AUTOMATIC STEAM ENGINE. 

KEROSENE OIL FUEL, 1, 2, 4, 6 and 8 HO RSE POWER 
No extra Insurance. Efficient, Economical , Durable. 

perspective and In color are given, togetber with full 
Plans. Specifications. Sbeets of Details. Estimates. etc. 
The elegance and cheapness of this mlllOlificent work 

have won for it the I �nl'$lest (;il'cu lation of any 
Architectural publication In the world. Sold by all news­
dealers. $2.50 a year. Remit to 

MUNN &: CO.,  Publisher", 

361 Hroudway, New Yo,·k. S H I P M A N  E N e l N E  C O M P A N Y, 
200 SU .. ..  ER ST R E ET, BOSTON MASS. BEATTY �1}:�o:l)::·rf:e:t��w'!,':io�'if.1j: 

© 1892 SCIENTIFIC AMERICAN, INC.



J U ST R E ADY. 
BRANNT. -The Practical Scourer and Garment 

Drer. Comprising Dry or Cbemlcal Cleaning ; the Art 
o Removing !"iotains ; FlneWashil!J{, Bleaching and Dye­
Ing of Straw Hats. Gloves and Feathers of all kinds; 
Dyeing of Worn Clotbes of all FabriCs, Including Mlxea 
Goods. by One Dip, and the Manufacture of �oar.s and 
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Book." Illustrated. lUI pages, l2mo. PrIce . . . . .  S�. 1I1I 
LIEB I.: It.-The Assayer's Guide ' or. Practical DI­

rections to A8�yers, Miners and Smeiters, for the 'l'ests 
and Assays. by Heat and by Wet Processes, of the Ores 
of all the Principal Metals .... of Gold and Silver Coins and 
Alloys, and of Coal. etc. ..y Oscar M. Lieber. A new. 
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UUNCAN . -The Practical Surveyor's Guide. Con­
taining tbe necessary Information to Make any Person ��i'l'f3':;P :'.f::�lie�. �·W�
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revised and enlarged edition. Illustrated by '12 enf.av-
Ings. 214 pages, l2mo. Price . . . . . . . . . . . . . . . . . . . . . . .  $ .3 11 

RECENTLY PUBLISHED. 
UEITE.-A Practical Treatise on the Manufacture 
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rials, Dentifrices. CosmetiCS, etc. ,etc.; with a full account 
of the Volatile Oils, Balsams, Resins, and other Natural 
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Dr C. Delte ... assisted by L. Borchert, F. Eichbaum, 'il!. 
Kugler, H. Toe
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and other Experts. �'rom the 
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·I .A N GREIN .-A Complete Treatise on the Electro­
Deposition of Metals. Comprlslug Electro-Plating and 
Galvanor,lastlc o�eratlons. the Deposition of Metals bl' 
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Processes used In every Department of the Art. From 
tbe German of Dr. George Langbein. By William T. 
Brannt. 125 engravings. Svo, 404 pages. PrIce . . l84.00 

I .A ItK IN .-The Practical Hrass and Iron Founder's �'!\�;. ..!d �t���
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I .EH�ER.-The Manufacture of Ink. Comprising 
the Raw Materials, and tbe Pr

'{f.
aration of Wrltillg. 
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n
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grapbic Inks and Crayons, Printing Ink, Ink or Aniline 
PenCils, Markl

� 
Inks, Ink Speclaltle� Sympathetic }�� �t'!."'8e�an 
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OSUOItN.-The Prospector's Field Book and Guide 
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LL.D . •  author of "A  Practical Manual of Minerals, 
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WAHNSCHAFFE.-A Guide to the Scientlllc Exa­
mlnatlon of Soils. Comprising Select Methods of Me-
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BIf A NNT-W A H I  .. -The Techno-Chemical Receipt 
BOOk. Containing several thousand Re"elpts. covering 
the Latest. most Im�ortllntt and most U8�ful Discover-
���:�ncr:�tc;:"��
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BItA N NT.-The Metal Worker's Handy Book of Re­
ceipts and Processes. 68 engravings. 536 pages l2mo. 
Price . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.311 
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rules for descrll>lng various kinds of Patterns used by 
Tin, Sheet-Iron and Copper-Plate Workers. Practical 
Geometry; Mensuration of Surfaces and Solids ; Ta­
bles of the Welllhts and Strengtbs of Metals and other 
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with numerous valuable Receipts and Manlpulations 
for every-day use In the workshop. By Leroy J. Blinn. 
Master Mechanic. A new, revised

i. 
and enlarged edltiO,:a 
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VA N C I .EVE - EIlWA lr nS.-The English and 
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EDW.-\ It I}S.-,600 Examinstlon Questions and An­
swers for Engineers and Firemen CLand and Marine) ,  
who desire to  obtain a U .  S. Government or  State 
�A:��ei2sB��

or
t:r�����· . . .  ��':"�����. ���$i .\IIJ 

ED W A R n S .  - The American Marine Engineer : Theoretical and Practical, with Examples of the "Latest and Most Approved Marine Practice. For the use of Marine Engineers and Students. By Emory Edwards. 
Illustrated by 86 engravings. «0 pages. PrIce . . .  $!!.50 I3r Descript-Ive circular., giving the full  tabIR. of con.­
tf''I1 ts oj all. tik- abo1.'e 'works, sent free to any one who will 
(tPIJIUa IF" The abiroe or any of our Books Bent by mail, fru of 
postaqf � at. the publicat·imt prices, to any address in the world 

I3r OUr N elO and .Revised cataloll"e of Practical and 
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H E N R Y  CA R E Y  B A I R D  ct. CO. 
INDU8T'UAL PUBLISHERS. BOOKSELLERS & IMPORTERS 

8 1 11  Walnut l!!t .. Plliladelphia, Pa., U. S. A. 

BARR'S Book on Ste,m B!lilertl, cloth. 53.00. 
I. Combu8tlon of COal ,  cloth , 52.50. 

are recognized Standard Text Books 0 0  theee important. sub­ject.l. New edition jus, ready. Address, D. Van Nostrand Com. 
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S T E R EOPT I CON S .  MAG I C  � AN T E R N S  A N D) 
ACCESSO R I ES. S E N D  FOR CATALOGUE 
TO CHAS BESElERMAKERZI8CE.NTRE:ST. 

N E.W YO R K ; 

F R E E  , • 
A Scientific and P ractica l Pamphlet 
on l ubrication is sent free to all  who 
wish it. It contain s  interesting and 
valuable information. 

JOS . DIXON CRUCI BLE CO. 
JEItSEY CITY, N. J .  

I titutifit �mtrital. 
Foot Power Lathes 

Electrical and Experimental Work. 
For Gunsmiths and Tool Makers. 

For General Machine Shop 
Work. 

High grade Tools; correct in principle, 
elegant in design, superior in construc­
t i o n .  T H E  B E ST FOOT - P O W E �  
LATHES nADE. Send for catalogue 
and prices. 

W. F. &. JOHN BARNES CO.,  
999 �uby St. , ROCKFO�D, ILLS. 

LAW BATT E R Y  CO M PA NY, 8 3  John �t . ,  New York. 
MAKERS OF THE 

I LA"W' BATTER Y 
FOR 

Telephones, Bells. Physicians' U Be, I 
L�oJ:��:IlU'=�n���[c"lb'.i; 

Law D'Arsonval Mllllam-Met.er, 
Law Electro-Medical Olllce Outllt8, 

IT Cata!og�d·'!'Ii�l';,':,;'1 �\!'t� o�::J\".fll�.UPPlies 

1 MARYEL OF POWER, SIIPLICITT 
'RO LOW COST. 

AhraYlready. No Boiler. No FlTe. No 
Engineer. No License. No Da�. 
Stat.ionary, Marine and Portable nel 
for Boats, Pumpa, Factoria, etc., 
1.2 to 10 H. P. Send for Catalogue. 

SAnn Y IPOI EnIIE CO" . 
16 MvlQUY Sn:Kn. - Naw You 

CHUCKS Catalogue No. 12, Just Issued 
• with over 4C new illustrations 

The Cushmau Chucr
n
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e
iI�::::�, Conn. 

Patent Cut­
ting-Off and 

Centering 
Mach:ne. 

811 .. A", 8" , ''', IY'. 8" 
.ADB BY 

HU RLBUT. ROGERS 
MACH ' N E  CO. South SudbW'1, ..... Ohas. Chunhill l Co., Ltd. AguIla, 21 OrGas St., LondoD, 

IDrl&lld. 

LECTURERS 
and all using the UPTI<!AL LANTERN, shonld be 
aware that with our 

M U LTIFOCAL ATTACHMENT 
they require but one medium power objective to make 
allY size piCtUI'C required. at any dlst.ance from the 
screen. 

Satisfaction guaranteed. Send for clronlar to 
J. W. QUEEN & CO. ,  Philadelphia, Pa. 

VANDUZEN SJ�M PUMP THE BEST IN THE WOIl • •  Pumps Any Kind of Liquid. 
Alway. in Order, never 010g1 Dor 

c".' .• . _----. Every Pump Guaranteed.. 

p.r 
Cost ''1' to ''1'5 .'Dh. Addre •• THE VANOUZEN &, TIFT CO., lOt to 108 E.  leeoad St. ,  ClaeloDlti, O. 

THE PRATT & WBITRIY GO. 
H A R T F O R D ,  CO N N . ,  U. S. A. 

Manufacture machinery for general and speCial service In the manufacture of Electrical 
Appaxatus, Typewriters. Bicycles, Firearms, Sewing Machines and parts thereof. 

Lathes. Planers, Shapers, Milling. Drilling. Prollllng. Threading, Drop Forging. and 
Die Sinklug Machines. 

Shaft Centering, Shaft Dri l l ing, Flour M i l l  Rol l  Grooving, 
Metal Band Sawing and Brass Finishing Machlnefl', Automatic Grain Scales. Taps

i. 
Dies, 

��':,'r
e'i'lla<t:�Ch��lIng Cutters. Renshaw Ratchet Drills, Combination Lathe C ucks. 

ar ASK FOR CA.TALOGUE A. 

ENVELOPES PIUNTE I),J�'k�:.Erb�\_;.:,¥E�liit�k AT ONCE, 
Pay alld Catillogue Ellvelopes, A II Sizes. C. W. R. SMITH ..... Manufr·s Agent, 3l S 6th St .• PHILA •• PA. 

.uaily capacity. Two Million. 

For THE 1 89.3 
AMERICAN ANN UAL of PHOTOGRAPHY 

AND 

PHOTOGRAPHIC TIMES ALMANAO 
F O R  1 893 IS NOW R EADY. 
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two lRemlspheres ' �ew Tab�e8,Tew Formnlas 
nnd New Methods ; Revised Lists of I'hoto­
Ilra)!hlc Societies , Record of Patent .. , New 
Books, ane!, In short. everytllln\rela,iug to l'ho-
tOl�aJ:�I�' �!��!�J�ggkfl}�r �:
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YOUl!J! or ore!, amateur or professional. The lIrst e�tlon 
Is I S. IIOO copie�. This Is an unprecedented demand 
for a photographiC work. but the book Itself .. unpre­
cedented in the all ll ais of I'hotography I 

The price remains the same. 

nttit Jf:::X�Llbr";u.y Edltl";,n,) - SY:3S 
Postage Is 15 cents extra. 

Putting It within the reach of all. 
THE SOOVILL & ADAMS OOMPANY, Pnblishel"S, 

(Publication Department.) 
4!!3 BROOiUE STREE'l', NEW YORK. 

DON'T PAY A CENT 
UntllA.RerFull ElI:amlD&&lODe bUt:��·��)� 

and we 

W .. HILL " ('0., WIIoleu.le .Jewelpn. 

ALUMINUM : ITS USES AND AP-
plications. A valuable and interesting article by G. L. 
Addenbruoke. Contained in SCIENTIFIC AMERICAN 
SUPPI.EMENT. No. 839. Price 10 cents. To be bad at 
tbls olllce and from all newsdealers. f�WOQDEN TANKS Fr ��� �,F , :p C 

lA�G E-W- A � E R  T A � ' .... • M I L L S  F A ;; �  (l. " I _ ''< " S  Me' E � ,  T J  r r pLAN:; &. � S P E C I A LT Y  \11 '=-c;y - '::': R 
P E r I F l r A � I O N S F J H N ' H t=-C VV Y r r'  ,--ur. �E  F O R  F O lJ N C A1 I ,N S &.TO ,..,.. E R S  tCALDWELL C !2  

N '  2 1 7  E M A I N  ST L O U I S V I L L E  Ky 

The COMPTOMETER 
All Arithmetical Performs Problems 

Connected with accounting and scientific computation 
at a saving of sixty per cent of time. It insures abso­
lute accuracy and relieves all mental strain. Foots 
scattered items jnst as well as regular columns. Many, 
after trying one Comptometer, have purchased two. 
three and four. 

Mr. I .  D. Elliott. Assistant Cashier Farm�rs' and nerchants' Bank. Humansville, no •• writes : "I consider it the greatest labor saver for 
accountants ever put on the market." 

Mr. Oeo. L. Chase, President Hartford Fire Insurance Co •• writes. 
"We feel that we could not dispense with it without causing us great 
inconvenience. ' 1  

Mr. A .  5 .  Van Sandt. Clarinda. Iowa. writes: "I think i t  the onl}' 
specific for office headache. and hope those afflicted may obtain the relief 
I have." No AGENTS. WRITlC FOR PAMPHLET. 
152-158 ILLINOIS ST . .  FELT ... TARRANT MFG .  C O .  CHICAGO. 

THE MASON STEAM 

DAM PER REGULATOR 
Is made I n  accordance with an entlrel)!, 
novel.prlnclple in the construction of 
dumper regulators. The steam Is 00-��'i!:,":' :�g::

I
}�:\l.'!.'"':,��

h
u':.�':r4! 

dlapbragm which Is attached to an 
auxiliary valve, which either lets In 
t::� ��� �o���I�d[:e

l
�y�rg:l'e:'

he
/�r; 

piston being forced down by the steam 
pressure. and carried back by 
the weight on the damper 
�i';l:fi. �;:" �e ��'i! �til'J: 
Is connected to the damper. 
By an Ingenious arrange­
ment the damper Is not 
thrown entirely open by 
the sl\a"htest change of pres­
s u r e  fn  t h e  
�i�� u

b
:� l; 

o p en ed  as 
the pressure 
�h�b�

g e
n�i 

�!g
w
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variations of 
draft, where­
by the coal Is 
wasted. 

We manu­
facture on l y  
one size. The 
regulators are 
mad e  o f  the best 
steam metal through­
out; each one Is nick-
el �J:.

d. PrI'!::��� 
rnc l u d l nl bracke� :t. an 20 feet 0 

We also manufac­
ture other steam reg-
�=tl���C:6Ic���end for our catalogue. 
Mason Regulator Co. , Boston, Mass. , U. S, A. 

U S E  I R I N DSTO N ES? 
If so. we  can supply you. All sizes 
mounted and unmoun ted, always 
kept In stock. Remember. we make a 
�r.s�=t

e
�l:ff: ��f:��"J'::-

'l'he ( :LEVELAND STON!1 (JO. 
Ild Floor. Wilshire, Oleveland, O. "3 MONTHS ON TRIAL" FOR 10 Bubier's Popular Electrician. C. 

An illustrated monthly journal for the amateur, experl. 
menter and public. BUBIER PUB. 00. , LYNN, .A.SS. 
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,frlple. SCienti-
110 Attachments. 

Art and 
Educational 

Views. 

THE MISS ING WAR LI NK ,  
Out of sight from I S01 t o  1 80 .1 ,  FOUND In tbe 

THREE EMANCIPATORS. 
Valuable Information that everybody should have. 

Sent by mall on receipt of One Dime. Mrs. Cleveland 
In letter of Aug. 4, 1892, says of the book : .• It Is full of 
usefnl lnformatlon.'· . 

JNO, I" S<!HILLJNG, BELI.A IRE, OHIO. 

::OUST Z ::OUST Z 
Gibbs Patent Dust Protector 
protects the nose and mouth from In­

hallng poisonous dust. Invaluable 
In every indul!trY where dnst Is 
troublesome. Perfect protection 
with pel'feet ventilation. Inh .... 
Iatlon of dust causes catnrrh, 
consumption and many otber Be .. 
rlous disorders. Thousands In use. 
�d:�·<f:i.IW:��!I� �rn�

d 
Gibbs 

3l
R.:'�:�t: �I�O. 

PROMOTION OF NAVAL ENGIN-
eers.-A series of questions from the new United 
States Navy regulation Circular, which will prove of in-
terest to steam engineers generally. Contained In SCI­
ENTIFIC AMERICAN SUPPLEMENT. No. S7 1 .  Price 
10 cente. To be had at this olllce and from all news­
dealers. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
eugravlngs. Contained In SCIENTIFIC AMERICAN SUP­
PLEMENT. liD. Price 10 cents. To be had at thiS ofIIce 
and from all newsdealers. -------------------

W 0 R K I N  G M O O  E L S & L IGHT MAC H I N ERY.  I NVENT I O N S  D EV E L O PED .  S e mi for M o rl e l  Ci rc u l a r. J o n e s  B r o s .  E C o  .. C i n · t i . O .  \ 
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J titutif it �ttteritau. 
I nside Page, each insertion - - "'Ii cents a line 
Rack Page, eRch i n!iiel' t ion .. .. .. ..  $ 1 . 0 0  n l ine 

Westinghouse E lectric and Manufacturi ng Co. 
'llhe 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 the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
::���i�� t�

t 
a��:��Cr�

i
�ge ��1��rn8g ::!k':�s���

rSday 

OV E R M A N  W H EE L  CO. 
.O.TON. WASH INGTON. DENVER. S A N  ""ANO'.CO. 

A. G. SPALDING & BROS., Special Agents, 
OHICAGO. NEW YORK. PHIUDELPHlA. 

PITTSBURGH, PA., November 30, 1892. 

LAMPS-Efficiency, Long Life.  No Decrease in CamUe Power, 
SO CKETS-Simple, Ornamental , Reliable, Cheap. 

Ou r New LRlnps not only do not infringe the Edison Patent, but they are fully covered by patents of our own. 
lly 1luans of an importan t  ti iSC01'l'1"Y Ole b U r1U'r 'is rend.ered stah/f, its 1',tfifit' l lclJ incnasett, its life prolonged, and 

its n ormal cawilf' p01Vt"l" 1Jw i n t aint'd. 

P R J ( )E�.-By reason of economies effected in the manufacture of our new lamp in large quantities by the 
use of special machinery, we are able to quote the t'ollowing low prices : 

r3, ni� :1?d��C�J�dr�·'P�!�:;·U£�!JI�ip� : :  : :  .. : : : : :  .. .. : : : : : : : : :  :$3:i� �\�
t
t r.�i�: 

DISCOUNT"'.-Central Stations, 10 p. ct. discount ; and to all others, 2� to 10 p. ct., according to quantity. 
A 1. I.oW A N(:ES.-A credit of ten cents will be given for every unbroken hurned out lamp delivered at the 

factory of the Company. 'l'he saving by decreased cost of lamps and renewals should equal nearly one per cent. 
on the capital stock of any central station. 

The constant e:fforts of the agents of the General Electric Company to induce our customers to exchange 
Generating Apparatus of our make for 'rhomson-Houston Generating Apparatus is fully explained by the fact 
that '1' H E  '1'H O ,U"'ON·l[U t; ";'I' U:>;  VCUIPA N Y  I ' A \" '" n" ,  throullh the Consolidated ElectrIc Light 
S���Wh'J���r���

t
: �;p��:��:���������tn��Ccl�r:��T;: 

for the right to sell such lamps for use in connee-

While we do not sell our new lamp for use in connection with Thomson.Houston Generating Apparatus, the 
present users of the same may avail themselves of our new lamp by substituting our Generating Apparatus, the 
quality and efficiency of which will fully warrant the cost. 

NOTE.-A denier came to our office and stated that he had the excl usive Male of second hand apparatus 
for the Hene" n l  Electric ( : O Ill IJB Il Y ; and be o1fered five of our Number One Alternating Current Generators 
for sale, to be delivered a. few weeks hence, as they are still in use. \Ve cll n  of ("OU I'se C O IIl Ill t' I H) th i8 
appal'atns i f  in Mood order. 
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General Electric Company for the exclusive use of their apparatus. He frankly avowed that his purpose was, by 
securing a contract with us, to have a monopoly of electric l ight and power in the distri�t covered by his station. 

WE THOUGHT IT BET'l'ER TO LEAVE 'l'HA'l' PLACE OPEN FOR COMPE'l'ITION. 
We have also been informed that one other company bad executed "'orm D contract of the General Electric " SDllr Po Int�d" Wood Serows Company. These three are the only instances we have discovered where they have succeeded in doinll husiness in the direction of inducing users of our apparatus to discard it for apparatus made by members of the Trust . 

• I Although we have many tons of apparatus made by the various members of the 'l'rust, taken in the course of trade, we have not cared to otfer it for sale, for we believe the sale of inferior apparatuB does great harm to the 
P t t d M 10 J I 19 1887 · 0 t 29 1889 .  electric trade in general. s en e sy , u y '. ' c . , , We have perfected devices that can be inserted in the various sockets now in use, thereby making them Aug. 19, Oct. 21, 1890 i Apnl 7, May 12, 1891 ; standard, for the use of our new lamps 'f1he manufacture of these in sufficient quantities to meet the demand 

July 19, 1892. has been unexpectedlY delayed, so that the delivery of lamps and these attachments will be made only from and 
J t �  A dval l tngt'8 are : after January 1. \V E�'1' I N G H O U ";E E I.ECJ'I'IUC A N D  llI A N IJ FA V 'I'U R I N H  VO.  

1 .  Stronger than a common screw. 
2. Uniform and wide slot. 
3. Requires the use of but one hit In hard 

WOOd. 
4. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 
7. The screw being eold Forged. instead 

of (� lI t .  leaves on  its entire surface a 
metallic skin. 

""' Send for samples to 

A M  E R I C  A N S C R EW C O. 
P R OV I D E N C E ,  R. I .  

LARIiE CONTRACTS SOLICITED FOR AUTOMATIC.KEAVV & OIF;ICULTSHEET METAL BLANKED, STAMPED & DRAWN WORK,TUBES &,. HICKEL & BRASS PLA TlN �, TIHNINIl.JAPAHMING Ie DIE MAKING. BRIDGEPORL COHN. 
EI�Z&T<>X.'. 

RECORDING PRESSURE GAUGE 
Makes a contlnnous record, day and nl��' a�d
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tion of your plant. 
Simple in construction, accurate in 

operatioll, and low in price. IF'Sena for circular and Jacsintile chart. 

The Bristol's Mfg. Co., Waterbury, Conn. 

I t  wi nds up iike any good 

stem·winding watch, in about 
fi ve seconds. 

H onest it always was ; now 
it is handsome·-·with jeweied 

movement, enamel dial ,  coi n­
silver or gold-filled case ; 
either l ady' s or ge ntleman s 
watch. Far better than any 
Swiss watch at the pri ce. 
That is sti l l  low-kept down 
by American mach inery and 
brains. 

Ask your jeweler about i t  
-The new (juick·wzndilZg 

"Waterbury." 13 

�ATENTS ! 
; . ... '. , MESSRS. MUNN & co. in connection . 

" 
. .  _ith the publication of the SCIENTIFIC 

"· AMER1CAN. continue to examine improve­
ments, and to act as Solicitors of Patentp 
for.-Inventors. 

In this line of business they have had tort7l-jl"e 11'"ro· 
txperiena, and now have u 1 l eqlw lt'd ,fadHNes for the 
preparation of Patent Drawings, Spectftcations, and the 
prosecution of Applications for Patents tn the United 
states, Canada. and Foreign Countries. Messrs. MUlln 
& Co. also attend to the preparation of Caveats, Copy· 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in­
trusted to them is done with special care and prompt­
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con­
taining full information about Patents and how to pro­
cure them ' directions concerning Labels, Copyrights, 
DeSigns, Patents; Appeals, Reissues, Infringements, 
ASSignments, Rejected Cases. Hints on the sale or 
Patent •• etc. 

We al80 send, free of cliarge. a Synopsis of Foreign Pa­
!.ent Laws, sbowlng the cost and method of securing 
Patents In all the principal countries of the world. 

M U N N  &; C O . ,  Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and � F Street, Pa­olac Bulldlllll .ear 7th Street, Wublugton, D. C, 

S A W S Wanted 5O,!Xli Sawyers S A W  S and L um D e rmen  to 
send us their full address for a copy of Rm .. A erson's iT Book of � . .\ \\- �. new 189:t edi-A tion. We are first to introduce NATUHAL 

W GAS for heating and tempering �n ws with W wonderful effect upon improving their qua-
lity and toughness, _ enabling us to reduce S S pnces. Address Kn E R "; O ;\" ,  � ]I I 'I' 1l &; CO. (l.illl i ted). Beaver Falls. l'a. 

NEW M ETHOD OF D EALING WITH Q U I CKSA R D. 
Patented in United States, Canada and European 

countries. Information given. Examinations mad�. 
L
�gg:::: f�'W���'s, t:��,

k
l ���J����'N::'¥�::, N. Y. 

James Smith Woolen Machinery Co. 
MANUFACTURERS OF 

THE HUB FRICTION CLUTCH 
P O W E R  TRAN S M I S S I O N  MACH I N E RY, 
_.I!IIII. 411  to 42 1 R ace Street, 

FEEZL.A...:J:lELP:E[Z.A.. F.A.. 

Applie\) to Pulleys, Gears, Sprocket Wheels. Reverslhle Coun. 
��������8a���c���ri:fct5°cV�::��8on �t�

e 
m�����
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to transmit from 2 up to 1000 h. p., at slow or fast speed. Over 10, 000 in use. ur Write tfor cuts, description, price list and discounts. 

H .  VV. JOH N S' Asbestos 
Sectional Pipe 
Coverings. 

Non - Conducting e�vering. for Steam and H ot Water Pipes,  Boiler • •  etc. 
BEADILY ATTACHED OR REMOVED BY ANY ONE. 

..A. S S ::E: S 'r O S  :a O ::C J:.. :El B  O O V' :El � ::C N G S _  
We are prepared to take contracts for apJllying Steam Pipe and Boller Coverings in an,. part of the United States. 

H .  W .  J O H N S  M A N U F A C T U R I N G  C O M P A N Y ,  H .  W. Johns' Asbestos Millboard, Sh eath ings. Bililding Felts, Fire·Proof Paints, Liquid Paints, 
Asbestos Roofing. Etc. 

87 M A I D E N  "" N E, N, Y. ; J ElleEY CITY, C H I CAGO, P H I,U D E LPH I A ,  BOSTO N _  ATLA N TA ,  LO N DO N .  

" IMPROVEME�T THE ORDER OF THE AGE. " � 
The Smith Premier Typewriter i1 
Embodies the most Progressive Mechanical PrincIples. � All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 
Easiest Rnnning. and Nearly Silent. 

All type cleaned in Ten Seconds wltbout Soiling the Hands. 
The Smith Premier Typewriter Co. ,  Syracuse, N. Y. , U. S. A. 

\\" e have 20 hrancb offices In the principal cities througbout the United States. 

D O  Y O U W I S H  T O  S E L L Y O U R  I N V E N T I O N ? 
Write for particulars regarding exblblt during World's Fair. Colnmbia M'f'g and Supply Co., Cbicago. 

� EDISON INCANDESCENT LAMP 
Is the only Incandescent lamp lawful ly made, 

All others i .. frln"" the Edhon Patents, nnd nre counteJ·feit8. 

Ele�::c
d
£?����!.���� 8�ctJ'.l'.r��gb��

s
t. y�

dlson Electric Light Companyv8. Uulted States 
Copies of thIs decl.fon will be sent on application. 
GE NEBAL ELECTBJ:C CO�l?ANY_ 

EI�.A._O� <>FFZO:JiJ8 . 
620 Atlantic Avenue . . . • . . . . . . . . . . .  Bost!ln, Mass. 1 509 Arch Street . . . . . . . . . . . . . . . . PhlladelPhl

ti 
Pa. � ��sF�t-�l:'�f.�r:t��: : : :  : : :  : :  :cl��l��'fSi,I8: �W �i:�:l :�'*��: : : :  :: : : :  :Wa��i!���, J�8: 
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For Snap.Shots Out· Doors, 
For Time Exposures In-Doors, 

For Flash-Li.Rhts at Night. 
The Jun.'or are the most compact 

camera made. Perfectly 
• Koda 1 , _  • adapted t o  hand o r  tripod � use. Can be used with roll 

films or glass plntes. Fitted with focusing index 
and counter for exposures. 

$40 a:nd $50. 
I Send FOr } , Catalogue. 

EASTMAN KODAK CO •• 
Rochester, N. Y. 

THE AMERI�AN DELL TELEPH�NE ��. 
95 M I LK ST . ,  BOSTO N ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell , March 

7th, 1876. No. 174, 165, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forms of Elpctric Speaki n g  Telephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its I ieensees responsible for such 
unlaw ful use, and all the consequences 
thereof, and liable to suit therefor. 

A neat mo�.el of the most powerful weapon of war, 
which dictates peace to all nations. This toy Is built 
on a scale about one Inch tQ a foot, can be used in 
any parlor. For holidays nothIng gives more amuse­
ment to boys than ODe of those Toys ; are entIrely 
harmless and will even Interest SCientific men. 

We have secnred the exclusive rillht from LouiS 
Gathmann to manufacture a toy torpedo gun, accor .. 
dlnll to hiS Invention and designs. Full dIrections 
with each gun, descriptive Circular free. Price : No. 
1, $2.00; No. 2, $3.00; No. 3, $UJO. On receipt we send 
this gun with two torpedoes, an iron clad as a target. 
free to any part of the United St"tes or Canada, other 
countdes expo paid on receipt. TOY G U N  CO. ,  

2'8 & 250 W. T.ake Rt. , Chicago, IlL 

Columbia daily memoranda calendar is 
ready-ample room for daily memoranda--:resting 
upon metallic stand-indispensable desk neces­
sity. To cover actual cost-there is no objection­
able advertising upon it-this calen dar will be 
sent, prepaid, upon receipt of twenty cents in 
stamps. Address, Calendar Department, Pope 
M fg. Co., Boston,  1\1as5. 

© 1892 SCIENTIFIC AMERICAN, INC.




