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At the first meeting of the Astronomical Department 
of the Brooklyn Institute, which occurred recently, 
Mr. Garrett P. Serviss, the well-known astronomer and 
astronomical lecturer, delivered a very interesting 
illustrated lecture on the planet Mars, in which he re
viewed the works of numerous observers, but more es
pecially that of lSchiaparelli. 

The special interest in Mars at this time is due to the 
fact that Mars is, or will be on the 20th of this month, 
in oppo�ition, at which time it will be in a more favor
able position for observation than it will be again in 
two years. The lecturer said the great question in re
gard to Mars is as to whether it is now inhabited, or 
whether its ability to support animal life had long 
since departed. 

He said that while some of the observed phenomena 
required the existence of an atmosphere, Prof. Oamp
bell, of the Lick Observatory, has, by means of spectro
scopic observation, proved that Mars shows no more 
evidence of an atmosphere than the moon. Yet the 
existence of polar snows and of moisture seemed to in
dicate the presence of an atmosphere which, although 
possibly very rare, might be sufficient to support some 
form of animal life adapted to such an atmosphere. 

Indeed, Prof. Oampbell's observations were not in
consistent with the existence on Mars of an atmosphere 
one-quarter as dense as that of the earth. The lecturer 
referred to the strange markings discovered and 
mapped by Prof. Schiaparelli, and to the difficulty ex
perienced in verifying the observations of Schiaparelli. 

Mr. Serviss learned in an interview with Prof. 
Schiaparelli, at his observatory in Milan last summer, 
something of the secrets of the success of the famous 
Italian astronomer in his observation of Mars. Mars 
is a red planet, and the light reflected from it is red. 
Prof. Schiaparelli conceived the idea of a telescope cor
rected for the red rays, and had an instrument con
structed to carry out his idea. The results are known 
throughout the world, and without a like instrument, 
no one can call in question the wonderful and glowing 
reports of Schiaparelli. It was through the munificence 
of a wealthy lady of Milan, who is interested in astro
nomical science, that Prof. Schiaparelli was enabled to 
obtain a larger and still finer telescope of the same 
kind as that with which his original discoveries were 
lllade. 

The lecturer said that what, in more recent observa
tions, appeared like a mountain projecting beyond the 
terminator of the planet might be a chain of mountains 
with the sun illuminating their peaks, or it might be 
clouds. He also said that some of the white spots seen 
on the surface of the planet were in all probability 
clouds which were shaped hy the configuration of the 
planet's surface, as clouds in our own valleys were 
shaped by the adjacent mountains. 

In conclusion, the lecturer said he hoped the day 
was not distant when Brooklyn might be provided 
with facilities as good as any in existence for the use 
of her astronomers in studies like this. 

••••• 
The St. Louis Vnlon StatioD. 

The boast of St. Louis, that in the new passenger 
station recently opened there it has the finest build
ing of the kind in the world, is pardonable, if not lit
erally true, for the main structure is spacious and 
architecturally imposing, and the equipments are on 
a most elaborate scale. The total cost, including land, 
builrlings, power house, train shed and tracks, was 
$8,000,000. The passenger station itself is eighty by 
four hundred and fifty-six feet, and is three stories 
in height, surmounted by a clock which can be seen 
from all parts of the city. The material is gray stone. 
The ground floor is taken up by the carriage entrance, 
concourse, restaurant, pm,t office, telegraph office, bar
ber shop and wash rooms, emigrants' room and ticket 
office. The second story contains the general hall, 
ladies' and gentlemen's waiting rooms, the dining hall, 
kitchen, smoking room, news and cigar stands, and 
parcel and check rooms. The third story is occupied 
by the Terminal Railroad Association's offices. The 
waiting rooms are richly decorated and are elegant in 
their appointments. Especially is this so in the case 
of the ladies' waiting room, which has a tiled floor, 
walls of blue and white and gold, and heavy oak fur
niture. The train sbed, which covers twelve acres, is 
built of iron and wood, with a concave glass roof. 
There is room in it for thirty tracks, besides ap
proacbes, platforms and mail and baggage sheds. 
Five million pounds of iron and four million feet of 
lumber were used in its construction. Beyond the 
train shed are three express houses and a milk plat
form, 350 feet long. The houses are 50 X 250 feet and 
provided with spurs of track on one side and a pave
ment for teams on the other. But of all the features 
of tbe new station, the arraI!gements for handling 
traffic are the most interesting. The thirty tracks are 
joined by a system of switches to the four main tracks 
within the passenger station. 'Fhe power to work the 
switches IlInd signals is furnished by com.pressed air 
delivered through pipes from the power house. The 
wires are set in motion electrically by means of small 
magnetic valves. When the operators ill the tower 
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desire a certain switch or signal thrown, they move III 
small lever three or four inches long, which closes the 
circuits in the tower, and by working the magnet 
valves at the switch or signal let in the compressed 
air, which completes the movement. The intel"loelE
ing system is so constructed that it is impossible to 
make a mistake. Every switch in a given route must 
be set in its correct position before the signal can be 
given for the train to move. In like manner, after a 
signal is once given a train, it is impossible to move 
any of the switches on the route governed by the sig. 
nal, or to give signals for any other routes. The i8+ 
terlocking mlwhine is the largest in the United States. 
It has 66 switch levers and 65 signal levers, controlling 
130 pairs of movable switch points and 103 signals. 
Some of the switches and signals are nearly 2,000 feet 
distant from the tower, a distance which would make 
it impossible tohandle them mechanically. Over 127 
miles of insulated wire were used to connect the vari
ous switches and signals with the tower.-N. Y. Even
ing Post. 

The Steam Jacket. 

Professor Thurston has gathered a large amount of 
data upon the subject of the value of the steam jacket, 
whicb contains many illustrations of modern practice, 
but does not settle the question itself as the results vary 
so materially. The gist of the arguments and the con
clusions of Professsor Thurston are as follows : 

1. The jacket should be provided with ample supply 
pipes and with effective traps or other drainage 
arrangements, and for removal of air as well as water. 
If the jacket can be made to drain back to the boiler, 
that plan should always be adopted. 2. They should 
be kept supplied with steam at a pressure equal to 
that in the boiler. 3. All surfaces exposed to full· 
pressure steam should be jacketed, if practicable. 4-
The jacket itself should be very carefully and thorough
ly lagged, and so made secure against serious external 
waste of heat. 5. Provision for safe expansions and 
contractions should be very carefully made. 6. It 
should be seen that the jacket steam bas everywhere 
complete contact with the inner or working cylinder, 
and that all water precipitated therefrom may prompt
lyand completely drain away. 7. The walls of the 
cylinder, or "liner," should be as thin as practicable, 
and yet safe; all core spaces should be free and clear; 
all core sand thoroughly removed; no pockets should 
exist in which water may gather, and all fits and joints 
should be made with extreme care. 8. It is probably 
wise to jacket all the cylinders of a multip]e-cylin,(,H�J! 
engine, if maximum economy is sought. 9. The jack.
et, in cases in which steam passes through it on tl!te
way to the working cylinder, should be designed and 
proportioned to act as an effective separator. It may 
then give good results by the currents of stelllID sweep
ing the cylinder surface free from films of gatl'lel1i.ng 
water. A jacket through which the steam. em.terimg 
the cylinder should pass would have a great adVlllntage 
in efficiency of heat transfer; but unless the entrained 
water and condensed steam could be completely re
moved, it would cause counterbalancing, and probably 
greater losses, as compared with the usual arrange
ment, by carrying that water into the engine to exagge
rate waste. In all cases, and under all conditions, 1 he 
use of a steam jacket is "a violation of the fundamen
tal law of maximum efficiency of heat engines, which 
requiret! that they should receive all their heat at the 
maximum and give it . out at the millimum tempera
ture, and not, as in the case of an engine with a steam 
jacket, at temperatures between these, and at times 
when the heat imparted lessens efficiency, which it 
evidently must do at and near the end of the stroke." 
It is .. a necessary evil, justified only by tbe conditions 
affecting the use and the construction of the engine. 
The advantage to be derived thus varies according to 
circumstances, and the jacket may not only sometimes 
be useless, but wasteful." That is w here one difficulty 
comes. III actual practice the engine jackets do not 
get that care and drainage they do when tested, and 
they never will, and this faet will go a long way to, 
keep steam jackets off engines. 

• Ie· • 
The New Record oC the Lucanla. 

The Ounard steamer Lucania arrived off Sandy 
Hook, September 28, having made the trip over a 
course of 2, 782 Illiles in five days, seven hours and for· 
ty-eight minut.es, breaking all records. The previous 
fastest trip. ending September 14, was made by the 
same vessel between Sandy Hook and Daunt's Rock, 
the time being five days, eight hours and thirty-eight 
minutes. By 3! singular coincidence this eastward 
trip was made in exactly the same time as the preced
ing (westward) trip which ended August 31. The east
ward voyage was, however, the longest as regards dis
tance. The performance of the Lucania in making 
two successive trips of nearly three thousand miles 
with. the precision of a ferryboat is one of the most re
markable feats of ocean navigation. The Lucania 
also holds the record for the greatest day's run, 560 
miles, and for the best hourly speed across the Atlan-' 
tic, 21 '89· miles. 

© 1894 SCIENTIFIC AMERICAN, INC.
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A LocOinotlve Load. is attached, which opens in two or three places on 

A certain Eastern road has a large number of ten- hinges. This mould is of very thick cast iron and re
wheeled locomotives, which at this season of the year tains the heat. A vertical core moved by a machine 
ha ve been rated both east and west bound at 40 loaded crosses the mould from side to side. The melted glass 
cars. When this rating was made the maximum car is poured into this mould in suitable quantities. The 
capacity was 40.000 pounds, and the average car load I core is turned rapidly. The glass is driven against the 
in both directions was supposed to be about 10 to 12 walls of the mould and takes the impressions. Several 
tons. The yardmasters, train dispatchers, and division moulds are grouped and form a battery. If pipes are 
superintendents have never had any meaus of know- to be moulded, a length of two meters is given to each 
ing what tonnage cars contained, and have followed one; the battery is comprhed of eight moulds and 
the rule to give the engines loads equal to 40 loaded cores; these easily perform fifteen operations an hour 
cars. The,advent of the 50, 000 and 60, 000 pounds ca- aud prod uce thirty meters of pipe, which, with the 
pacity cars resulted in a slight reduction in t he rating waste, gives a production of five hundred meters a day. 
when the train was composed of a large n umber of By this method glass pipes are produced which rival 
large capacity cars. Recently the road in question has those of sandstone and even of cast iron, and which 
been making some interesting investigations to ascer- have the advantage of not being affected by the soil. 
tain what tonnage was being hauled by locomotives. The resistance of glass is very great. Glass slabs can 
The following table, which we are permitted to print, very easily support carriages of great weight, and 
shows the tOlmage and characteristics of the freight champagne bottles are veritable explosive machines, 
on certain east bound trains for one day: charged with a pressure of twenty-five atmospheres. 

Number 
of 

loads. 
Freight. Total 

pounds. 

IAverage lb. 
per loRded 

car. 

For certain experiments in physics, gas with a pressure 
of one hundred atmospheres has been sometimes placed 
in glass tubes. 

M. Henrivaux hopes to have a house made entirely 
--- ---------------1----- ---- of glass as one of the sights of the next exposition. The 

36 
23 
38 
3� 
at 
34 
36 
37 
38 
34 
29 
33 

403 

Flour, beef, and mdse .............. . . Cattle . . . . . . . . . . . . . . . . . .... . . ... . . . . .  . Cattle and beef ..................... .. 
Sheep, horses, anll provisions . . • • , . .•• 
Graiu and mixed freight . . . . . . . . • • . .• •  
Beef and provisions ................. . Cotton, malt, and provisions. . .• . . . . •  
Flour, provisions, and mdse .......... . 
Flonr, provisions, and �ain . . . . . . ••• • Cotton, flour, and proVlBions • • • •••• • • •  
Lumber and mixed freight . . . . . . • • . . . .  
Sheep, cattle, and beef. . . . . . . . . . . . . .  . 

876,278 24,341 walls will be constructed of an iron skeleton, on which 510,920 22,214 
806,800 21,232 will be placed slabs of glass in such a manner as to 
751,200 22 (/94 

1,025,136 aa;069 form a double wall, in the interior of which hot air 
742,908 21,850 will be circulated in winter, and in summer compressed 992,343 27,565 
867,038 23,433 air, which will cool the walls. The roof will be of glass 
��:� �f� on a network of iron, �nd also the wails, the staircases, 

��:� ;::� etc. As glass lends itself readily to all kinds of deco-
---- ---- rations, brick, marble, etc. , can be imitated. 

.................... .................. 9,857,577 24,460 Flat surfaces are now being manufactured which are 
very pretty. On one of the surfaces are shown, in 

It will be seen that the average car load varies from relief, various designs obtained at the moment of cool
about 10),2' tons to 16�� tons, according to the charac- ing by the action of a stamping roller. These can be 
teristics of the freight. Engines drawing 37 and 38 gilded or silvered in various combinations. They are 
loaded cars, and erroneously supposed to have been used in decorating walls, ceilings, etc. We will soon 
loaded nearly up to their economIcal capacity, had in eve n  have glass hangings and tapestries. M. Henrivaux 
reality much lighter trains than another engine of the draws on glass with an aluminum pencil. T he metal 
same class WIth only 31 loaded cars. An offiCIal of the 

I 
remains on the glass, and the designs appear in very 

transportation department of the road in question ad- soft tones. We may look forward to many surprises 
__ vises us thaUhese engin

.es will m�ke fair time with trains connected with this material.-Public Opinion, from 
()nocSfi �1 or gram averagmg 50,000 pounds a car. Journal des Debats. 
This would appe��blish the maximum capacity - '., • 
of these engines at about 2;'OSO,�unds, or 1,000 tons Chilled Shot for Sto ne Sawing. 

of paying freight on a road whose m���go �..Qf chilled metallic shot has completely revo
not exceed 35 feet per mile. His investigation has de- lutionized the ston� trade, by reason o� the 
veloped the astonishing fact that, as now rated, his rapidity with which the work cann accomplished 
engines in many cases are not haUling half that I as compared with the times when the sawing rna eria 
amount of tonnage. The demand for quick time with consisted only of quartzose sand. It is obvious that 
high class freight unquestionably has much to do with in s�wing granite, for instance, the sand alluded to, 
the light loading of locomotives, but the principal fac- not being harder than q uartz, was incapable of doing 
tor is the erroneous idea of rating locomotives upon much work, as that mineral exists so abundantly in 
the basis of the number of cars per train. granite. What was wanted was something harder 

Another fact worthy of note is that the above tabu- than quartz. Several minerals answered the purpose, 
lated statement only shows east bound trains, upon among which were corundum (emery) and the dia
which the average car load is about 12 tons. Our in- mond. The former of these is occasionally used for 
formant states that his investigation proved that the sawing, and largely for rubbing granite, marble and 
tonnage west bound was found to average only a little the like, preparatory to the polishing process ; the 
over 6 tons per car. West bound freight consisted mostly latter has for some years been employed to a limited 
of light and bulky merchandise and not much of it in extent for sawing the hardest kinds of stone, and dia
a car, but no difference was made in the rating of the mond disks may be found in the workshops of every 
locomotives. In one instance he found 15 loaded cars lapidary. But these minerals are rather expensive, 
in one west bound train .which did Dot average more especially the latter, and until within recent years 
than 3,500 pounds per car, making the aggregate equal' sharp sand was still almost universally employed 
to only one good big car load. Then a Dew material, known as chilled shot, was intro-

This road is now considering a plan to increase the duced and was rapidly taken up. During our visitR to 
average tonnage of freight per car, and to change the various granite centers in 1886-87 we found it had al
basis of rating locomotives from the car basis to the ready gained a firm foothold, as the rate of sawing 
tonnage basis.-Equipment Guide. was greatly increased by its use ; it was also very eco-

• , • • • nomical in working, and has been much employed to 
Modern Glass Making. this day. The foregoing observations were suggested 

The maufacture of glass has progressed so rapidly in by some samples and a trade description of "Krushite" 
the. last twelve years that it may now pertinently be recently sent to us, which is said to be a new material. 
asked' what cannot be done with glass. M. J. Henri- It appears to be chilled metallic shot, and is very simi
vaux, a prominent French manufacturer of t.his article, lar to, though probably not identical in composition 
an original and enthusiastic inventor, has recently with, w hat we saw in use some eight years since. At 
proved to us, by means of a veritable museum of curi- any rate, the use of chilled metallic shot for sawing 
ous samples,. that everything is becoming possible to hard stone is by no means a .. new " idea either here 
the modern glassmaker. Even conducting pipes ofllarge or in America. ' Krushite" is said to be capable of 
diameter have been made of it, tiles, drains, tubs, cur- sawing blocks of granite at the rate of four inches and 
tains, furniture, chimneys, and even houses. hard grit stone at nine inches in depth per hour, with 

Glass is now blown mechanically. M. L. Appert, twelve blades in the frame. It is manufactured in 
vice-president of the Society of Civil Engineers, some several different sizes, the largest (about the size of 
years ago substituted for the human breath an injec- small rabbit shot) being suitable for sandstone and the 
tion of compressed air. This was a great advance in smallest (fine dust) for the rubbing bed. The material 
the perfecting of glassmaking. The work of blowin� is used in sand blast apparatus in lieu of sand, and in 
was painful and injurious to thehealth of the workmen; substitution for diamonds in boring and drilling. It is 
to-day it is the mttchine which blows ; the lungs rest. described as being absolutely without points or edges, 
And as this maeb<:ihe' htts the' breath of a giant, it has though we do not find this statement borne out by the 
become very easy to manufacture objects of great size. samples sent. However, there can be no question that 
This industry has' been still fu'rther revolutionized by the chilled metallic sh0t is hy far the best and most 
met'uodical mouldin!!'� This was formerly done by economical material hitherto discovered for sawing the 
placing the glass. which had been made' plastic by hardest descriptions of stone and for use in the initial 
heat, between two metallic surfaces. But these surfaces 

I 
stages of rubbing. It mus.t be handled with great 

cooled so quickly, and the glass with them,· that it was care, though, in the manufacture of marble. Only the 
impossible to obtain large pieces. M. Appert went other day we saw a beautiful slab utterly ruined dur
resolutely to work to find some way of mould ing while! ing the final polishing- with putty powder, by reason 
the glass was in a malleable condition, so that larger' of a few chilled shots having found their way under 
pieces could be made. At a short distance from the i the felt polisher, with the result that the smooth sur· 
melting oven is fixed a post, to which a vertical mould face of the stone was deeply scored before the machin-

227 
ery could be stopped. That, of course, is sheer care
lessness; the fact that the chilled shot wa& capable of 
scratching so deeply in such a short space of time is 
distinctly in its favor as a sawing material. - The 
Builder, London. 

• I .... 
Loog Distance Water Power 'J'ransloisslon. 

Various modifications of turbines and water motors 
have iu recent years been applied to the utilization 
of water powers heretofore thought impracticable, 
but which have become available through the intro
duction of the electrical system of transmission. 
Water powers located at inaccessible points can be 
made to furnish or transmit the power to places of 
convenience, where it can be utilized for any purpose 
in demand, the distance of such transmission being 
limited only to cost of t he transmission line, the gen
erator and the motor, long Jines, of course, sacrificing 
to a greater or less extent the available effect, but 
frequently are desirable even at considerable loss of 
power. 

There are, according to the Electrical Review, three 
pairs of water wheels at the Falls of Juanacatlan, 
Mexico, each of which is rated at 600 horse power, or, 
approximately, an agg-regate of 1, 800 for the three 
pairs, but two pairs only are in constant use, the 
other pair being held as a reserve power, and to be 
used in case of accident in the motive power plant. 
The distance over which the power is transmitted is 
nearly 18 miles, being situated over 17 miles from Gua
dalajara, one of the largest cities in the republic of 
Mexico, to which point this power is carried and the 
electric lighting of the city accomplished. 

These 20 inch turbines are placed under a head of 60 
feet, and are producing remarkably fine results. They 
combine a number of ne w features and important im
provements adapted to turbine use, and their auto
matic regulation has proved highly satisfactory. They 
represent the highest art in turbine building, the 
wheel, or runner proper, being made of bronze, the 
sl).afts of the best hammered scrap wrought iron, and 
other parts of the combination requiring strength are 
made,of steel, the whole design being of the most per· 
fect construction. 

The transmission of the power from the turbines is 
made to an intermediate line shaft, from which shaft 
the power is taken to the generators and is accom
plished by thEl modern hemp rope improved transmis
sion. The ropes are of the continuous style passing 
from a groove in the pulley on the water wheel shaft 

. , • on wer line and 
from that groove returning again to an adjacent groo .� 

on the water wheel pulley and thence to another 
groove on the main line, thus returning- back and forth 
until 16 grooves are filled on thelwater wheel shaft. 
In order to keep the rope taut, a carriage is placed be
tween the pulley and the water wheel shaft on the 
main line, to which is attached a counterweight. This 
carriage pulls back and forth, somewhat upon the 
cable railway plan, thus easily and nicely effecting a 
uniform tension in the rope in all conditions of the 
atmosphere and under all variations of power given 
by the wheels. 

The power is taken from the pair of 20 inch water 
wheels by two of these rope pulleys, one placed on 
each side of the pair of wheels. Of course, the same 
arrangement is observed in both of the other pair of 
wheels, all being connected to the same main interme
diate line shaft, from which the power is belted to the 
generators. 

------------.. �,�.� ... ------------
Solder for ,\.IUInIOUIn • 

The only solder for aluminum which has attained to 
any extensive use, and which may be said to be the 
most successful thus far invented, is that of Mr. J os
eph Richards, of the Delaware Metal Refinery, Phila
delphia. Mr. Richards found that by ad ding a small 
percentage of phosphorus to the best solders hith erto 
used they were invariably improved, the particular point 
of advantage being their increased ability to bite on 
the aluminum. The best alloy thus prepared contains 
zinc, tin, aluminum and phosphorus, the first two 
constituting the bulk of the alloy, and being united in 
their chemical equivalents as a true alloy. This solder 
can be used before the blowpipe or with a solder
ing iron.. In the former case, a little silver can be 
added to it without making it too hard to melt, and 
giving it a better color. For use with the copper bolt, 
this solder leaves little to be desired. The surfaces to 
be united are first scraped clean, and then tinned 
with the solder itself, by rubbing it on hard with the 
bolt. The prepared edges are then soldered together 
with ease, using a hot iron and no flux of any descrip
tion. This solder has been adopted for over two years 
by the Swiss Aluminum Company, the largest manu
facturers of aluminum, and by the largest makers of 
aluminum goods in America. 

While nothing terrestrial can be said to be so g'ood 
that no better could be wished, yet, in view of the im
provements in soldering aluminum made since 1890, it 
may reasonably be asserted that a satisfactory solu
tion of the problem has been reached. -Al uminum 
World. 

© 1894 SCIENTIFIC AMERICAN, INC.



AN IMPROVED STREET SWEEPER. 

This machine delivers its sweepings into a vehicle, of 
which the sweeping mechanism forms a part, means 
being provided for conveniently dumping the ve
hicle and for readily lifting the sweeping m9ch
anism from contact with the ground, as desired, when 
the machine is to be moved from place to place. The 
improvement has been patented by Mr. Frederick W. 
Dessau, of No. 10 Willard Street, Amsterdam, N. Y. 
The body, which receives the sweepings, has a central 
well, whose rear wall supports an inclined board over 
which the main brushes operate, between sideboards, 
in carrying the sweepings up into the vehicle, prevent-

j'citutiflc �tUtticau. 
in convenient reach of the driver, the levers being con
nected by chains with tbe brush supports, and t he 
arrangement being such tbat each side broom may be 
manipulated independently_ The dumping is effected 
by means of cbains connected witb two downwardly 
opening doors in tbe bottom of the vebicle body, tbe 
cbains extending upward over a flanged segmental 
drum in central bearings at tbe top of the machine, 
the drum having a handle and latch. 

..• J. 
AN IMPROVED GUN-SIGHT. 

A convenient gun-sight for firearms, which may be 
readily taken from the gun and carried in the pocket 
w hen not in nse, is shown in tbe engraving, and bas 
been patented by Mr. Harold Strandwold, of Trysil. 
North Dakota. It consists of a standard having a 
forked lower end and at its upper end a disk witb a 
peep hole. In the forked end of the standard is a 
clamping screw, whereby the standard may be clamped 
to a plate held in inclined position on the stock, the 
.plate having longitudinal grooves adapted to be en
gaged by projections on the lower ends of the forks, as 
sbown in the small sectional view. When the clamp
ing screw is loosened tbe sigbt is readily moved forward 
or backward, as desired, along the stock plate, or can 
be removed entirely by sliding it off from one end of 
the plate. 

------------.�,�.�,�.�----------
OLD AND NEW BUILDINGS OF NEW YORK. 

We h�ve recently illustrated in these columns on 
several occasions the progress of building in this and 
other cities. Our present cut gives a view of the lower 
portion of New York, taken across the East River 

DESSAU'S STREET SWEEPER. from the Brooklyn shore, and brings into vivid relief 
the contrast between tbe old and the new. The back

ing the escape of dust. The elevator has lower mov- ground of tbe picture is almost filled with the gigantic 
able sections with caster wheels, which travel on the bnildings erected during the last few years. As a speciee 
gronnd when the machine is in operation, and in these of bench mark the spire of Trinity Church, seen to
sections are jonrnaled rollers over which pass endless ward the right of the cut among the buildings may 
chains, in which are secured the heads of the main be referred to; this in its day was the highest struc
brushes or brooms, the cbains being moved by sprocket ture within the area which we show. Now it is 
wheels actuated from tbe main driving shaft, and the dwarfed. In the extreme right of the picture is the 
latter being driven by gear and clutch connection with beautiful building of the Lawyers' Title Insurance 
the hnbs of the rear supporting wheels of the machine. Company, now barely completed. Next to it. on the left 

The lower. movable sections of the elevator are held towers up the building of the Mutual Life Insurance 
in position for the brushes to contact with the ground Company, its wal18 surmonnted by a loggia just nnder 
by means of latches. but to the latches are attached the roof. This top story is devoted to the uses of the 
chains carried over friction rollers to a drum at the Insurance Club of New York Oity, conta.ini� �au
rear of the driver's seat, the arrangement being such rant, reception rooms, and t'ne 1Ike. The open corri
that by operating a lever the driver can lift the dol' surronn� the rooms it is desil.med to close by 
brushe� � contact with the gronnd. At each side glass for the winter. Higher than this building, and 
of the m·achine, in advanc� of the elevator and main further to the left, surmounted by a tower and dome, 
brushes, is a brush set at an angle, to sweep the dirt is the great Manhattan building, the tallest office 
into the path of the rear brushes, the side brushes building in the world. It fronts on Broadway with 
being raised from contact with the ground by· levers seventeen stories, 242 feet from curb to parapet, while 

[OCTOBER .13, 1&)4. 
tbe dome and tower rise 108 feet more, giving a total 
of 350 feet. Its foundations. laid by caissons, go down 
over 50 feet below the street level. It contains its own 
independent electric light and power plant .. 

Other buildings only inferior to it in height surround 
it on all sides. Referring to the cut, between the lower 
stories of tbe Manbattan Life building and tbe spec
tator is the Wallace bnilding. As we go downt9wn, 
the Custom House in Wall Street, famous in its days 
in the way of impressive architecture, is almost hid-

STRANDWOLD'S GUN-SIGHT. 

den. A little to the left of the center of the picture 
is seen the small hemispherical dome of the Washington 
building. N-o. 1 Broad way, and a little to i t.s left appear 
the Welles building and the Standard Oil building, all 
situated on Broadway. Still keeping to the left, we 
find the low tower of the Cotton Exchange and imme
diately back of it the very tall tower of the Produce 
Exchange. Further. down town the United States 
Army building, almost fort-like in appearance, .can be 
seen. 

The foreground of the pJct.arepresents It different 
scene. Soutb�t:ll.'ltr ent€red by Burling Slip, Fulton 
Street,' �eekman Street and Peck Slip, appears, with 
old and new houses intermingled .. tbe old ones with 
their gable roofs, never exceeding four stories in 
height, presenting a great contrast to their near neigh
bors, the giant office bnildings already described. 
Peck Slip is seen on the extreme right of the picturf', 
while South Street runs along the river edge. It is 
in this corner of the picture that some of the most 

THE CHANGING ARCHITECTURE OF NEW YORK. 
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distinctively old buildings are seen. · Back of this The!'e hams, etc. , are left to chill for about 24 hours, 
region is the old time United States Hotel, one of the which takes out the heat and prepares them for curing. 
oldest hostelries of the city, with its square tower The curing vats are made of artificial stone. They are 
and cupola presenting an interesting reminiscence of about 4� feet square, 5� feet in depth and about 6 
the past. Fulton Market and the wholesalp Fish inches in thickness. About 3, 500 pounds of the meat 
Market are seen occupying iuominent positions on is placed into each of these vats in a 65° solution com
South Street; Off the fish market lies a fleet of fish- posed of water, raw sugar, and salt and left for thirty
ing smacks, representatives of one of the best devel- five dayI'. At the expiration of five days, the top 
opments of old time naval architecture, while in the pieces are placed down at the bottom and then left 
foreground the propeller Richard Peck, of the New for the remaining number of days. After curing they 
Haven line, is a representative of the most advanced are removed from the vats and placed into hogsheads 
type of Sound steamer. of cold water and soaked for about ten hours, the soak-

It would be very difficult to approximate the millions ing process drawing out the salt and also preventing 
of dollars represented by the steel framed, fireproof them from turn ing white after leaving the vats. After 
buildings of the do wntown business district of New , soaking they are laid on benches and a cord run 

/ N T E R I O ,?  OF Jf 
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York. What we show is but a portion of the 
wealth of New York as represented in its best 
class of office buildings. 

FORK PACKING IN NEW JERSEY. 

The hogs raised in the U nited States for packiBg 
purposes come principally from the Southern and 
Western States. ':[,hey are raised on farms and 
ranches in vast numbers. In the year 1880 there 
were reared within the l imits of the United 
States, 49, 772. 700 hogs. The pork packing in- PORK PACKING IN NEW JERSEY. 
d ustry is carried on principally in the Eastern 
and Western cities. In this part of the country I through the shanks, and then carted to the smoke 
(Jersey City) the first process is the cutting up of house. The smoke house is made of brick and is from 
the pork. A hog is first halved or split )ength- top to bottom about 25 feet in hpight and 6 X 10 feet 
wise, then placed on a circular chopping block about in width. The hams, etc .• are hung on circular iron 
6 feet in diameter and about 2 feet in height. The rods, the ends of which rest on iron bars set into the 
operator then with a 22 inch cleavet" cuts the animal brickwork a few feet apart, one over the oth('�. About 
up into hams, shoulders, bacon, etc. As soon as the 375 hams are strung on these rods at a time, the pieces 
parts are severed the a,ttendants, by means of hooks, being placed so as not to touch each .other. A hickory 
pass the pieces along to the trimmer, who cuts wood fire is then started at the bottom of the house 
and trims the hams, etc., into shape. An expert cut- and about a half barrel of mahogany sawd ust thrown. 
ter can cut up 120 hogs per hour, making 17 cuts for on, which smoulders and throws out the smoke, which 
each hog. After the parts are trimmed they are put ascends upward through the rows of hams above, 
into trucks and taken to the chilling room. The chill- slowly smoking and coloring them. After smoking for 
ing tank is made of iron, 15 feet in length, 7 feet 15 to 20 hours, they are taken out and . are ready for 
in width, and about 5 feet in height, and contains mar:k et. Hams that are to be boiled go through the 
about 2, 500 gallons of brine, at a tem perature of about same process of curing as the others. After being 
8° to 10° above zero. On top of the tank is a wooden soaked, the bone is taken out and tbe ham tied up 
frame, upon which are placed about 300 hams, etc. with strong twine, · each ham taking about 6 feet. 

About 40 of the hams are then put into a jacket boiler, 
which has first been heated up to a boiling point and 
allowed to simmer for 4� hours. These boilers are 4 feet 
in diameter and about 4 feet in depth. The hams shrink 
in cooking about two ounces to the pound. The bellies 
of the hogs also go through the curing process, and are 
salted and packed into wooden boxes in 550 lb. lots and 
shipped to all parts of the country. The trimmings 
from the pork are made into sausage. bologna, etc, 
The meat is first cut up into about 3 inch chunks and 
put into a revolving meat cutter. The circular pan in 
which the meat is placed is ahout 36 inches in diameter 
and about 14 inches in depth, the bottom of which is 
made of hickory blocks securely pinned together, The 
meat is cut up by four circular knives, 12 and 9 inches 
in diameter, which revolve around the center of the 
pan at the rate of 300 revolutions per minute, t he pan 
containing the meat traveling in the opposite direction 
at about 50 revolutions per minute. About 300 lb. of 
meat is cut up at a time, the cutting taking about 10 
minutes. 

During the operation the material is moistened with 
water, also seasoned with salt, pepper. sage, allspice, 
cloves, etc. After cutting, the material is put into 

wooden trays and taken to .the sausage stuffer. The 
stuffer is an iron cylinder 18 inches in diameter and 24 
inches in depth, and is securely bolted to the top of a 
circular steam chest. At the bottom of the stuffer is 
an accurately fitting plunger or piston, which con
nects with the steam chest. About 80 lb. of the 
chopped meat is put into the stuffer and th e cover 
clamped down. The steam is then turned on at a pres
sure of 60 lb., which forces the plunger upward, which, 
in turn, presses the material up against the cover, the 
cbopped meat finding an outlet through two small 
spouts connected to the side of the upper part of the 
stuffer. The meat is forced from the stuffer into the 
casings of hogs, beef, and sheep. The casings are 
drawn over the spouts by the hands, and, when full, 
the supply of material is cut off by means of a gate, 
which can be opened and closed hy the operator. 
Some of these casings are thirty yards in length. T wo 
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men can run out about 600 lb. of sausage meat per THE NEW CROTON DAl[ ON THE CORNELL SITE. 
hour. The sausage is then linked by an operator, giv- Over t wo year/:! ago, in the SCIENTIFIC AMERICAN of 
ing the stuffed casing a winding movement as it is July 9, 1892, we illustrated the new Croton dam and 
held in his hands, one or more twists forming the link, lake to be formed through its agency for supplying 
the operation being repeated until the whole casing is the city of New York with water. In 1842 the original 
formed into links. The large casings come from the and present Croton dam was built, and in connection 
neck of the bullock, they being about two feet in with the aqueduct of the same period it sepured for 
li.>ngth. Before smoking sausages, a hot green hickory many years a supply of water for New York. The old 
fire is required, burning at least two hours. This aqueduct running from Croton Lake. to the city was 
makes an intense smoke, which circulates through the carried along near the surface of the ground, describ
material, the smoking being finished in about thirty ing almost a contour line on its serpentine course to 
minutes. The fat of the hogs is put into what is called the south. Some years ago the new aqueduct was 
a rendering tank. This tank is circular, being funnel- completed. This was built on radically different lines 
shaped at the bottom . It is made of steel, and is 15 from the old one, taking a far more direct course, and 
feet in height and 6 feet in diameter. Two or three in many places being many feet underground. 
pails of water are first poured into the manhole at the As it became manifest that the old Croton Lake was 
top of the tank, and 10, 500 lb. of hog fat is added ; the of insufficient size for its purpose, other dams were 
manh ole is then closed and about 50 lb. of steam built back of it, to some extent increasing the water 
turned on, which thoroughly melts the fat in about impounded. But nothing definitely final or adequate 
eight hours. The plate is then taken off at the top for the provision of a sufficient reservoir of water had 
and the melted lard allowed to run out through a cock yet been done, and Quaker Bridge dam was proposed ; 
about six feet from the top of the tank down through a gigantic structure which would have surpassed any
a pipe to a cooler below. After the melted material is thing of its kind which the world had yet seen. This 
run out above the cock the remaining lard is forced up dam it was proposed to erect near the Hudson River, the 
and out by running in water at the bottom of the structure crossing the valley through which the Croton 
tank. After the lard has all passed out, the gatA at River runs on its way to the Hudson River. Then Mr. 
the bottom of the tank is opened, letting out the M. A. Fteley, chief engineer, proposed instead of this 
scrap, which falls down into the water box below. a dam immediately below the present one, much higher 
The lard, if any, escapes with the scrap and floats on and increasing the reservoir capacity enough for the 
the surface. This is scooped out and put into the needs of years to come. After much discussion an in
cooler and the fat taken out of the scrap by means of termediate site was chosen for the new dam-the Oor
a press. Water is then let into the tank at the top, nell site as it is termed-about 3� miles below the 
cleaning it out for another supply of fat. The cooler old Croton dam. The formation of the valley of the 
is made of iron 10 feet by 6 inches in length and 3 feet Croton is such as to provide excellent sites for dams, 
6 inches in width and about 3 foet in height. After its somewhat precipitous sides acting as walls for the 
the lard is run into the cooler, the steam is turued on reservoir and as abutments for the dam. 
for one and one-quarter hours, to take out the water " Our small cut gives the general view of the new 
that escaped out of the tank with the lard. It is then Croton dam as it will appear when completed. The 
allowed to cool for twenty-four hours, and then run part on the right is to be of earth with a rubble 
into 400 lb. barrels for the market. Exported pork masonry core. Then comes the masonry dam, founded 
products amount to about $37,000, 000 yearly ; lard on the bed rock, in some places ninety feet below the 
amounting to $22,000, 000 yearly. Fresh pork con- surface. All the earth is to be removed and the dam 
sumed in 1880 in the United States amounted to is to be built on the solid rock. Two trenches, each 
506,077,052 lb. ; salt 
pork, 859,045, 987 lb. ; 
bacon a n d  hams, 
1, 122, 742,816 lb. ; lard, 
501,471, 698 lb. The 
sketches were taken 
from the plant of 
Bush Brothers, J er
sey City, N. J. 

I • •  
Ebonizing Wood. 

to be deflected from its C9ul"Se. &8 the foundations 
for the new dam in being mQ.de upon the bed rock iJ1" 
volve . the removal of 90 feet of soil underlying tba 
present water course. As engineering achievements 
advance, the deflection of a river, as in the present 
case, becomes an incident of the greater work, but it 
is none the less one of the remarkable things done ill 
the construction of this dam. 

When the dam is complete, it will provide a r(\8el'
voir of some 30,000 millions of gallons capacity in pliwe 
of the present one of only 2, 000 millions capacity. As 
the water rises, it will submerge the present dam and 
Muscoot dam far back in the interior. Its peculiar 
shape is seen in the small view of the completed work, 
where is shown the spillway, running back nearly at 
right angles to the main dam, and (he overflow being 
delivered through the new channel at the north end. 
Over the gap between the dam and the side a bridge 
is to be erected, and a roadway will run across the val
ley over the bridge and along the crest of the dam. It 
is proposed to construct two other roads, one along the 
north side and the other along the south side of the 
lake. 

The general dimensions of the dam are as follows. 
lt will be understood that owing to the nature of the 
work they will be departed from a little in practice. 
The earthwork dam has a maximum height of 245 feet 
from the bed rock, where its base is 550 feet wide. The 
crest is 30 feet wide. The slope of the sides is 1 foot 
vertical on 2 feet horizontal A rubble core 225 feet 
high, 18 feet thick at the base and 6 feet thick at the 
top, runs through its center. 

The masonry dam is to be 610 feet long, 238 feet high 
from the bed rock, 188 feet thick at the base, and 
21-#11 feet thick at the crest. It is to rise 150 feet above 
the restored surface or bottom of the lake, at which 
level it will be 109T'lo feet thick. 

By running the spillway off nearly rat right angles 
an immense overflow capacity is secured. This is one 
of the most remarkable and original features of the 
work. The maximum section of the spillway gives it 
a height of 142 ± feet and a bottom width of 119No 
feet. The outside face is made up of a series of steps 

in general of 8 feet 
rise and -4 feet hori
zontal p I a n e .  Its 
crest is 14 feet below 
the crest of the dam. 

P h o t o g r a p-h i c  
Work says that the 
best way to produce 
the beautiful black GENERAL PLAN OF THE NEW CROTON DAM, SPILLWAY, AND DEFLECTING DAM. 

The gap left be
tween the spillway 
and ballk is crossed 
by the bridge already 
mentioned, and the 
total width of the 
gap closed by the 
dam and bridge is 
put at 1, 660 feet. 

The great J ohns-
so admired in certain 
articles of furniture, etc" is to moisten the surface with 
dilute sulphuric acid, and then h eat until the desired 
stain is produced. The rationale is, of course, that 
the heat drives off the water, and so concentrates the 
acid that it carbonizes the tissue. 

Such dilute acid, to which a little white sugar has 
been added, makes an excellent " sympathetic ink, " 
the writing being invisible till the paper is heated, 
when the acid abstracts the water from the sugar, 
liberating the carbon. 

The Cold Bend Test. 

town disaster was 
ten feet wide, are to be made in the rock, and into I due to the carrying away of a dam whose spillway was 
them the masonry of the dam is to descend to prevent of insufficient capacity. By providing so large a spill
the great mass from sliding laterally. Thus a great way, one with a crest 1,000 feet long, and in removing 
part of the excavation will be done nearly a hundred all the overflow off to one side of the base of the dam, a 
feet below the level of the present river. The general most remarkable improvement upon the usual plan has 
relation of the dam to the country is shown in the been effected. No conceivable freshet could maintain 
diagram on this page. Referring to it, the lines of ex- a cascade of water over the 1,000 feet crest of sufficient 
cavation can be traced down to the rock. On the left depth to involve the overtopping of the top of the 
of the dam is to be its spillway, 1,000 feet long, and de- dam 14 feet above it. The removal also of the over
livering its overflow through the 220 foot opening in- flow to one . side of the main structure removes all 
dicated. The shaded portions show the material possible danger of the scouring of the earth froni its 
which is to be excavated. base, and the disposition leaves the main dam intact 

At the Brooklyn meeting of the American Associa
tion for the Advancement of Science, Mansfield Merri
man, in his vice-presidential address on " The Resist
ance of Materials under Impact," said that during all 
this development of �tatic testing one impact test has 
survived and everywhere h eld its own. This is the 
cold bend test for wrought iron and steel. In the roll
ing mill it is used to judge of the purity and quality of 
the muck bar, in the steel mill it serves to classify and 
grade the material almost as well as chemical analysis 
can do, and in the purchase of shape iron it affords a 
quick and reliable method of estimating toughness, 
ductility, strength, and resilience. lt is true that 
numerical values of these qualities are not obtained, 
but the indications are so valuable that if all tests 
except one were to be abandoned, the simple cold bend 
test would probably be the one which the majority of 
engineers would desire to retain. 

Preservation oC Wines. 

The calcium salt of (1-naphthol sulphonic acid (C,.H, 
OSO.).Ca + 2H.0, previously described under the 
names of asaprol (Jour. Soc. Chem. Ind. , 1892, 772) 
and abrastol, has been found to exert a remarkable 
preservative influence on wine, entirely preventing as 
it does, even under the most trying circumstances, the 
development of acidity, etc. Moreover, Dujardin
Beaumetz and Stackler have shown that the new 
antiseptic is perfectly harmless to the consumer, even 
when used in much larger quantities than necessary 
for the preservation of wine (ten grms. per hectoliter). 

The excavations al e rapidly progressing to a point in its work of supporting the hydraulic pressure of the 
when the Croton River has to be disposed of, and our water without its having to supply an, overflow. The 
large cut shows the present condition of the work. spillway and dam are Feparate and distinct elements 
The soil is attacked on several levels, and trains of of the structure. 
dump cars are busily traversing the terraces and the 
bottom, carrying off the earth, the whole making a 
most impressive scene. Through the excavations the 
Croton River is seen winding its way toward the Hud
son. Crib work is in process of construction on the 
right, which is to form the basis of a deflecting dam to 
carry the water of the Croton River to one side. In the 
diagram on the front page is shown the plan of the de· 
flecting dam, and the change it is to produce in the 
river channel is there indicated. In itself this is a re
markable achievement. An approximately semicircu
lar line of cribwork is carried along near the edge of 
the excavation, and by addition of earth the dam is to 
be completed and the river is to be turned into the 
new channel thus provided. This will leave the ground 
to the south clear for excavation. The work on the de
flecting dam is shown more in detail in the lower cut 
on the front page. On the left the rock rises ver
tically, while the cribwork determines the general 
line of the deflecting dam. 

A visitor to the Croton region will, in summer, find 
little or no water passing through the bed of the Cro
ton River below the present dam, the great consump
tion of water in New York absorbing practically the 
flow of the river. But at other seasons the great water
shed delivers a quantity in great excess of the New 
York consumption, and it is this excess which the 
new dam is intended to impound, and which has 

.. . . . . 
Rernovlng Old Bolt •• 

One of the most difficult operations in the repairing 
or rebuilding of locomotives is the removing of old 
bolts from the frames of engines. These bolts are 
originally machine fitted, which alone would make 
their removal difficult, but as they are always badly 
rusted the process is doubly tedious. The method 
always in use is to force them out by upward blows 
from heavy hammers, but frequently the drill has to 
be used. The Boston Journal of Commerce says : A 
workman in the Erie railway shops, at Hornellsville, 
N. Y., conceived the idea that these bolts could be 
quickly and effectively removed by a projectile fired 
from a cannon. The master mechanic resolved to test 
the idea, and a steel mortar-shaped piece of ordnance 
was made for the purpose, with a two inch bore; seven 
inches deep. This is fitted with a steel projectile the 
same length as the bore. The first test of this novel 
tool was made recently. The mortar was loaded and 
the drill projectile placed beneath a bolt in an engine 
frame. At the first discharge the bolt, a particularly 
obstinate one, was driven from its hold. The entire 
frame was dispossessed of its numerous bolts by the 
projectile in a much shorter time than a single bolt 
was ever taken out before. The success of the ord
nance tool will mark an important revolut!Qn in the 
work of loComotive re:pa.iriug. 
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Alltronomical Theories by an Amateur. 

To the Editor of the SCIENTIFIC AMERICAN. 
I have an idea in the shape of an astronomical 

theory, which I would like to unfold, but before doing 
so, desire to make a brief comment on the liberties 
astronomers generally take in their theories, by with

. holding such facts as would tend to cast a shade of 
doubt on the ideas they put forth. 

As an example, take the article in your issue of Sep
tember 22, by Prof. Lewis Swift, on the subject of the 
moon. He says the moon has no atmosphere, that it 
at one time had an atmosphere, which has long since 
been absorbed by the planet itself. 

He does not state why he thinks no atmosphere 
exists on the moon, but I understand this theory is 
based upon the fact that none has ever been observed. 
When a star approaches the disk of the moon, its ap
parent position in the heavens is not affected by re
fraction, as would be the case if the moon had an 
atmosphere. Now, it is a fact rarely mentione d, never 
d welt upon, that the moon's atmosphere, if any exist, 
is very small. It should be in proportion to the 
moon's bulk as the earth's atmosphere is to the earth's 
bulk. Astronomers give us no figures as to the size of 
the atmosphere with which the moon, at this ratio, 
should be endowed, and the mathematics involved in 
a computation of this kind is far beyond my caliber, 
but in round numbers let us assume the earth's p€'r
ceptible atmosphere is what it used to be, 45 miles high, 
and that the moon's atmosphere should reach one mile 
above its surface. The pressure of such an atmo
sphere at the moon's surface would be less than 1-5 of 
a pound to the square inch. It would require a deli
cate instrument to measure the refraction produced 
by such a thin atmosphere, and letting the proposition 
rest as it is. it seems to me an assumption indeed to as
sert that the moon has no atmosphere. 

Now, let it be borne in mind that the moon ought 
to have an atmosphere at the present time, and that 
if it were not for the fact that it cannot be seen, we 
would never believe the moon to be so cannibalistic 
as to devour her own air. But, is it not a fact that 
the moon's atmosphere, if it has one, would be at
tracted by the €'arth in the same manner as the earth's 
atmosphere and water is attracted by the moon, and 
in a far greater degree, owing to the earth's greater 
bulk, and .would this not cause almost one-half of the 
moon's atmosphf'lre to be accumulated around the 
center of its face presented to the earth, while the 
other half of the atmosphere would be concentrated 
on the other side ? 

The moon causes our tides. If the moon were larger 
or the earth smaller, these tides would be greater. The 
earth . has a greater attraction for the moon's atmo
sphere than the moon has for the earth's, and the 
moon has less attraction for its atmosphere than the 
earth has for hers. Therefore the atmol:lpheric tides 
of the moon are enormous ; and it is not at all im
probable that no atmosphere whatever remains around 
the edges of the moon's disk, to affect the position of 
stars eclipsed. 

If astronomers can take such liberties with facts in 
their theories, why not allow a fellow like me a few 
fiights of imagination in a little theory of my own ? I 
believe the main difficulty in presenting a theory is in 
introd ucing it. As soon as the wise man reads the 
proposition he laughs at its absurdity, and rarel y  pro
ceeds to the arguments put forth to sustain the theo
rist's position. 

You can laugh if you wish, but I have discovered a 
new planet. I have never seen it any more than Prof. 
S wift has seen the moon's atmosphere, but it exists all 
the same. I cannot tell how large it is, b ut it is pretty 
big. 1 will tell you all I know about it : 

It belongs to the solar system. 
Its orbit is identical with the earth's. 
It travels around the sun in the same period of time 

as the earth. 
It sometimes approaches within 184,000, 000 miles of 

the earth. Sometimes it is 190, 000,000 miles away from 
the earth. 

It is always in syzygy (I got that word out of a book) 
with the sun and earth. 

The sun is al ways between this planet and the earth ; 
hence it can never be seen from the earth. But it can 
be seen from other planets, and perhaps some day. 
when we have established communication with Mars, 
we will know more about it. Until then we can only 
know it is there. 

There were gay times on this new planet in 1839, 
which I intend to tell about. 

You know Biela's comet used to make the run from 
a point out beyond Uranus' orbit to the point which 
the earth passes November 13. It made the round trip 
in six and two-thirds years. This com€'t once had reg
ular babits. It was seen several times prior to 1839, 
and would have been seen in that year if the position 
of the sun had not interfered. In 1845-46 it was seen, 
or rather " it were seen," as the comet was tben a 
double one, each part complete in itself, the two being 

$ c itutific �lUtritau. 
separated b y  more than 100, 000 miles of space. I n  1852 
the parts were again observed, and had separated to a 
distance of more than 1, 000, 000 miles. This was the 
last seen of them, and with the exception of a few 
shooting stars in November, we may never hope to see 
the same again. 

The canse of this comet's behavior has puzzled more 
than one astronomer, and if you would read the vari
ous theories propounded, you would die laughing. 

Sir Johu Herschel said : " Can it have come into 
contact with some asteroid as yet undiscovered, or 
peradventure plunged into and got bewildered among 
the rings of meteorites, which astronomers more than 
suspect ? "  

Mars, Jupiter, Saturn, Uranus and the larger aster
oids were at the time quite distant from the comet's 
course. 

Nevertheless, the comet parted, aud my opinion is it 
did not part itself. 'L'he comet was seen for the last 
time iu 1852, when it reached perihelion September 23. 
The astronomies to which I have access do not state 
when it reached perihelion in 1845 or in 1832, so I have 
to figure from t.he data I can obtain. It made the 
round trip in six and two-thirds years ; hence in 1839 it 
would reach perihelion about May 23, i. e. , on May 23, 
1839. the comet was where the earth would be on No
vem bel' 13. On the same date the new planet would 
be at the point which the earth passes November 22. 
Hence a given point in this great solar system is passed 
by two great bodies nine days apart, the planet hav
ing traveled 13, 000, 000 miles in the interim. Lessen 
this distance somewhat on account of the attraction 
which probably exists between all bodies, take into 
consideration the fact that the comet is traveling in 
the same general direction as the planet, that its speed 
is probably snfficient to enable it to overtake the  
planet in  less than twenty-four hours, then get out of 
the way and prepare for a disintegrated comet ! 

HENRY W. ENGLISH. 
Jacksonville, Ill. , Sept. 24, ' 1894. 

in favor of the exercise. B ut we have given equally 
honest attention to its faults and dangers, and we 
shall continue to do so, assured that the profes�ion and 
the public at large will listen to what we hope is a 
judicial and altogether unbiased expression, until 
through the whole of the cycling community sensible 
reforms and moderate counsels have asserted their 
power over dangerous competitions and unrestricted 
enthusiasm. -London Lancet. 

JI niversal Athletics. 

From the United States sport has spread throughout 
Europe; it has gained a firm footing in France, Bel
;dum, Holland, Germany; it is r<tpidly instating itself 
in Hungary, Italy, ISpain, Switzerland. Upon all rivers 
glides the light race boat, upon all roads runs the 
bicycle, and football forces an entrance into all col le
giate establishments. The same sun in the course of 
twenty-four hours lets its light fall upon a boat race in 
Australia, a football party in  Uruguay, and the car
riage of President Kruger on his way to Pretoria, Cape 
Colony, for the celebration of I know not what great 
occasion, under the -escort of eighty bicyclists. It was 
not without struggle, or at least without protestation, 
that. this conquest of sport was made. Many opponents 
endeavored to check it and scorned its title to recog
nition. To some it seemed treason against patriotisn' ; 
they considered sports as the product of English civil
ization, because it was in England that they reappeared 
in the nineteenth century, and the opponents imagined 
naively that what is called " English sport " must tend 
to produce Englishmen, or at least Anglomaniacs. In 
rpality, it is but the expression of a h uman principle, 
old as the world, and results from the twofold €'xistence 
in man of spirit and muscle. If there had been two 
Adams in the terrestrial paradise, I can imagine the 
first saying to the second, . •  Let us try our strengtM; I 
believe I can run faster than you, jump higher, strike 
harder. " And after th eir first contest I can fancy the 
vanquished Adam shaking hands with the victor and 
then going away to train himself to be in his turn the 

C ycling. conqueror. 
The Academy of Medicine of France has taken up The much-vexed question of amateurism and pro

for discussion the subject of cycling and its effects on fessionalism as connected with sports has not yet been 
health-the first occasion of the kind in a society settled. Floods of ink have been used in this quarrel 
purely medical, although one of the greatest moment. without as yet seeming to bring it any nearer to solu
It is a singular fact that the learned of th€' French pro- I tion. The problem in a modified form existed in old 
fession should have led th e way in this matter, seeing Olympia. In all time some have run for gain, others 
that the art and practice of cycling have gained so re- for pleasure; some have sought money, others glory. 
markable a place in this country ; but it is satisfactory But this modern civilization has singularly complicated 
that the subject has be€'n started, for few of medical the matter. Sporting has now become a career; it has 
import are more deserving of study and discussion. In its colors, its jockeys, its trainers, and the deplorable 
the Academy Dr. Petit-good historical name-opened betting of the crowd concerning it is one of its regular 
or took a leading part in the debate. He had met with features. Sporting can only produce good moral effects, 
three fatal cases of persons suffering from heart disease can, indeed, maintain its existence, only as it is found
in whom death seemed to be accelerated by the prac- ed upon disiuterestedness, loyalty, and chivalric senti
tice of cycling. He also argued that as in the streets ment. The ancient amateur struggled for a simple 
of Paris there are at the present time no fewer than branch of wild olive, and law excluded from the contest 
100,000 persons who ride on cycles, and that among all the unworth y, all those in whose li ves there were 
these there must be one in every 100 suffering from any misdemeanors. We are no longer in allY danger of 
cardiac disease, the danger of cycling is much greater seeing the arena transformed by a passion for blood, 
than is generally supposed. In the young this danger or the better exhibitions of the stage replaced by the 
will be, to some extent, minimized; but in persons of bestialities of the old circus; but there exists as the 
middle age, like those to whom Dr. Petit specially re- great corruptor of the present day, as the eternal enemy 
ferred-one of whom was sixty years and the t wo others of all pure sport, the greed for money. Contests in their 
forty years old-there must be a maximum of danger best form ought to be carried on without any thought 
from the pursuit. He held also that among the young of gain. Fencing attests that it is not impossible to 
who were not suffering from actual cardiac disease the reach a high ideal in sports which are absolutely freed 
excitement incidental to traveling through the streets from this incentive. A fencer very seldom receives 
of a crowded city, in the midst of the most varied even a medal as his gage of victory. It is thought 
traffic, was of necessity attended with bodily risk, both that to be simply declared victor carries in itself the 
from external collision and from internal strain and highest recompense which can be decreed him, the 
injury. only one which the hand that holds the sword can 

The testimony thus borne is specially valuable to accept. 
ourselvps, owing to the part which, through good and At intervals of four yeal'S it is hoped that the twen
bad report alike, we have uniformly taken in this con- tieth century may see its youth assembling at the great 
troversy. It is many years now since we entered the capitals of the world in order to contest with force and 
lists, always with a certain approval of cycling, always skill for the symbolic branch. Without doubt, there 
seeing that it had a great future before it, alwaYIl ob- are many obstacles to overcome before this new de
serving that within certain reasonable limits it aided parture shall be reached, among which are, as we have 
largely as a sanitary pastime, bringing 'health to those just seen, customs, traditions, race instincts. and all 
who by its m eans found themselves able to escape from the peculiarities which sporting life borrows from 
the close and vitiated air of town life into the pure and climate, from legislation, from circumstances. But, 
life-giving air of the meadows and open fields, ane. note well, it will not be necessary to renounce all of 
always admitting that in some carefully selected cases these; it will be sufficient to make some sacrifice as to 
of disease it afforded even a method of, or an aid to, details here and there and to show a little good will 
successful treatment. We expressed recently what toward the international committee which is going to 
we hope was, and what we think most people have undertake this great work and to attempt to institute 
conceded to be, the com mon s€'nse of the argument. in six years the first international contest. Modern, very 
We have warned, as Dr. Petit has warned, riders of modern, will be these restored Olympian games. There 
all periods of life to be moderate in their application is no question of reviving the old-time dress and man
of the pleasure, or pastime, or competition, or work, ners ; and those who suppose that it will be upon some 
of cycling. sacred hill and to the revived tones of the " Hymn of 

We have admitted that many of the experiences that Apollo " that the contest will be waged have only their 
have been learned about cycling are among the mar- own imaginations to thank for the mistake. There will 
vels of the century-the attainment, for instanc,e, of be no tripods, no incense; those things are d€'ad, and 
an art that enables a man to com pet€', not with a horse, dead things do not revive. It is only the idea ern bodied 
but, far beyond that, with a steam engine, coursing in them that can revive, and it m ust be adapted to the 
awa y at twenty-five miles an hour. We have treated needs and the taste of the present age. From antiquity 
on some advantages of cycling to the aged, and have we seek to establish only one tbing: relaxation, blessed 
shown that the muscles of an octogenarian can be re- r€'laxation, which the Greek nations welcomed in order 
developed to a great extent by the exercise. We have I that they might contemplate lasting youth and a 
honestly admitted every word that can fairly be spoken futureo-Chautauquan, from the Revue de Paris. 
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GERMAN SHEPHERD DOGS. 

Among the many reforms tbat were taken up 
' througbout Germany soon after the clolle of th e Ger
man campaign against France, we may count the ef
forts to obtain pure breeds of the German dogs. Many 
know of the good results of this work, the effect of 
which is more and more evident, but few realize the 
fact that the most useful of our dogs, the German shep
herd dog, has received least consideration, and until 
lately was th rown far in the background by other Ger
, man and foreign breeds. The reason for this remarka
ble neglect was the difficulty in determining the char
acteristics of the breed. At first it was supposed that 
there was only one breed of German shepherd ' dogs, 
but observation soon showed that there was a most 
confusing variety of dogs of this type, and many who 
were interested gave up the attempt to classify them. 
After investigation and comparison they were divided 
into three distinct breeds which had been crossed con· 
tinuously. Thus the way out of the labyrinth was 
found, and these dogs were distinguished as first, the 
short, stiff-haired breed ; second, the rough-coated 
breed ; and third, the long-haired breed ; and now the 
distinguishing features can be easily recognized from 

, typical specimens. After a great deal of work t he 

COmmll!SIOn discovered the marks of the different 
breeds and published them in the " Deutschen Hund
Stammbuch " (book giving the pedigrees of German 
dogs). 

In 1891 a special club was started, chiefly by Count 
Cl. Hahn and Mr. Riechelmann, of Grossvahlberg, 
'under the name of the Phylax Society, which gradual
ly directed the work into the right channel. As the 
majority of the shepherd dogs are owned by shep
herds, who, being simple and generally poor people, 
are satisfied with the usefulness of individual speci 
mens and are seldom interested in securing pure 
breeds or in sending dogs to exhibitions, it cannot be 
expected tb at many of these dogs will be sent to the 
international exhibitions, and therefore the Phylax 
Society determined to connect itself directly with the 
agricultural associations, and an excellent opportunity 
for carrying out their purpose was offered by the 
eighth fair of the German Agricultural Association 
held at Berlin in .June, tbe directors of which imme
diately granted the Phylax Society permission to hold 

, a  sho w  of shepherd dogs at their fair and appropriated 
money for extra prizes for the dogs exhibited. 

The brilliant success of this show of shepherd dogs 
promises well for all future exhibitions, and especially 
for those connected with the agricultural fairs.-Illus
trirte Zeitung. 

J , ieutili, �mtti,au. 
Machine for Asiatic Cotton. Georcla Watermelons. -

A news item b as been going the rounds of the press A writer in the IndepeIident states that in - Georgia 
of an invention by a Southerner for ginning Asiatic watermelons are planted in 'hills fourteen feet apart, 
cotton. Tbe question has been put to us, says the and from four to six melons are allowed to set on a 
Manufacturers' Gazette, why any particular kind of vine. All these do not mature properly, so that 'a 
ginning or other machinery should be required for thousand marketable melons to the acre may be con
this growth of cotton different from that for the Ameri- sidered a large yield. These will make a carload if 
can upland varieties. In the first place we will state they are of average size-that is, weighing- from twenty 
that the invention referred to is not a ginning machine, to twenty-five pounds each. Early in the season the 
but simply one for separating the capsule or pod from grower may realize $125 net for a carload at the ,  point 
the cotton and cleansing the latter. The machine reo of shipment, but from this point the price runs down 
ceives in a hopper the capsule or full boll or pod just until they are sometimes sold out for the freight. Oc
as it grows on the bush, and delivers the bolls on one casionally a grower will go into the refineinents of cul
side and the seed cotton 011 the other, practically free tivation and allow a vine to perfect only one fruit of 
from all foreign matter and cleaned ready for the gin. some good variety, the others being removed as soon 
The practical value of this machine has not been fully as they are set. Melons weighing sixty or seventy 
determined, but one has been sent to Central Asia to pounds have been grown in this way, and easily mar
be tested Iiear the cotton fields. But little can be said keted at $1. 00 each, even when there was It glut of the 
concerning it till these tests have been made. We commoner fruit. The melon most commonly sent North 
have had some Asiatic cotton sent to I1S for examina- is the handsome variety known as Kolb's Gem, which 
tion that was cleansed by this machine, and afterward is a good shipper, owing to its heavy rind, and it is of 
ginned, and certainly it appeared well for condition �ood quality. Of much finer grain and flavor is the 
and grade (good middling). variety k.nown as Rattlesnake, a melon of great length 

The importance of a machine of this kind that will in proportion to its girth at 'the waist, and curiously 
strip the capsule from the seed cotton will be appre· and irregularly striped and mottled. In Chattanooga 

GERMAN SHEPHERD DOGS. 

cia ted when it is stated that the capsule of Asiatic cot
ton (Gossypium herbaceum) has much the appearance 
of a hickory nut, that it neyer bursts open like our cot
ton bolls, b ut .  simply cracks, making it exceedingly 
difficult to extract the cotton from it. The cost of 
harvesting cotton is thus greatly enhanced. All 
Asiatic indigenous cotton is alike in this respect, from 
Asia Minor to .Japan. It is to reduce this cost of sepa
ration of capsule from the seed cotton and make it a 
factor of small consequence that this invention is in
tended to accomplish. Whether it will is yet to be seen. 

e 4 • • • 
Paper for Bank Notes. 

A fine, transparent, open mesh fabric made of 
slender but strong threads is passed into paper pulp, 
made from the best raw niaterials, while such pulp is 
moving over the wire in its passage from the stuff vat 
to the couch rolls and before it. reaches the latter. The 
fabric may be plain or with designs in it. In t,his 
state the fabric, lying flat upon the wire, is encom
passed on all sides with pulp and passes through the 
couch rolls, whereupon an intimate combination takes 
place between and through the meshes of the fabric. 
It is claimed for the paper thus produced that it offers 
an absolute bar to imitation and falsification, and that 
it possesses a high degree of tenacity and durability. 
-Buttner and Will, Germany. 

the name of a certain grower was found tagged to 
every Rattlesnake melon which he had sent, and in 
an o verstocked market, with melons of the same 
variety selling for almost nothing, those labeled 
" Dean, Grower," were at once taken up by dealers 
and consumers at fair prices. There is an obvious 
moral to this little story. The Rattlesnake melon, 
having a thin rind, does not endure carriage to North
ern markets, although it is largely grown in Georgia 
for horne use. When care is taken in packing a car, 
however, and the bottom courses are laid in such a 
manner as to break joints and distribute the weight of 
the top courses, the crnshing of the lower ones is 
measurably avoided, and melons with a tender shell 
will carry safely. Melons too small to market, or those 
which are specked or rotted from contact with the 
ground, are usually fed to the hogs. 

• e · .  
Improved Alloy. 

The alloy consists of nickel, 2 to 3 parts by weight, 
zinc, 10 to 14, and copper 83 to 88. The copper and 
nickel are melted together and the zinc afterward 
added. The alloy is manufactured into wire in the 
usual manner ; and the object of the above composi· 
tion is to diminish the liability to corrode in making 
endless wires for paper-making machines and other 
purposes. 
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THE LOWE OBSERVATORY. as benumbed his senses. At Echo Mountain the mercu- �anta:ge of several years' residence in South Africa, 

thus placing the entire southern hemisphere under his A new astronomical observatory has been estab- ry seldom descends to 40 degrees Fahrenheit, and his 
lished In Southern California by Professor T. S. C. mental powers will alwaYB be on the alert. scrutiny. WM. H. KNIGHT. 

Lowe. the proj ector, builder, and president of the Dr. Swi ft has been the recipient of many dis tin
Moun't Lowe Railway, an illustrated description of ' guished honors from eminent institutions in America 
which was published in our issue of February 3, 1894. and Europe. Three gold medals were awarded by the 
Its location is seven miles by rail north of Pasadena Imperial Academy of Science at Vienna for comet dis
and sixteen miles north east of Los Angeles, the rapidly coveries in 1817, 1878, and 1879. The Lalande prize, 
growin� metropolis of the Southwest. valued at 500 francs, and a silver medal were given by 

The new ob�ervatory is well equipped with the the French Academy of Sciences in recognition of the 
great 16 inch Clark refractor and other inRtrumenttl, rapidity of his astronomical ditlcoveries in 1881. The 
which have done notable work in the 

Los Angeles, August 28, 1894.. 

HUT-BUILDING SEVENTEEN-YEAR CICADAS. 

AN ATTEMPT AT AN EXPLANATION. 

BY BENJAMIN LANDER. 

Warner Observatory at Rochester, 
under the director ship of the eminent 
astronomer Dr. Lewis S wift. The 
buildings <,onsist of a central tower 
32 feet in diameter, surmounted by a 
light dome, and two unequal wings
the smaller containing a dark room 
for photographic work and the lar�er 
furnished with cases for the extensive 
astronomical library of reference 
gathered by Dr. S wift in the course of 
his profflssional career. A large plat
form in front will have am ple room to 
manipulate the comet seeker, and to 
accommodate the throngs of visitors 
who will cla,im his attention on stated 
occasions. 

Th e  Sierra Madre Mountain!', upon 
which the Lowe O bservatory is lo
cated, have an east and west trend, 
and rise abruptly from the San Gab
riel Valley on the south to an altitude 
exceeding 6, 000 feet above sea level. 
The observatory is built upon a south
ern spur of these mountaiml, about 15) 
feet higher th an the Echo Mountain 
House, reached by the Mount Lowe 
Railway, and half a mile west of it. 
Its a l titude is about 3, 600 feet above 
the Sl a and 2,000 feet above the foot 
hill nesa at the base of the moun-
tains, which are very steep at this point. While the 
crest of the range rises high above the observatory 
and shelters it on the north, leaving, however, the 
north star visible, the en tire southern horizon is 
unobstructed, extending to the  rim of a large .seg
·ment of the Pacific Ocean, about 100 miles distant on 
the south and west. Astronomically it is nearly at 
the intersection of 34th parallel of north latitude with 
the 118th meridian of longitude west of Greenwich. 
This very low latitude. combir;ed with a high altitude, 
gives Dr. Swift a zone of the celestial sphere ten de· 
grees wide not visible from his Rochester Observatory, 
and his longitude enables him to observe celestial ob
jects three hours after they are below the horizon at 
the Harvard O bservatory. One advan · 
tage of his n e w  location was made mani
"fest a few weeks ago while h e  was search
ing for comets near the southern horizon, 
when a star of the second magnitude 
whose identity was unknown to him 
entered the field of his telescope. 

Referring to his charts, he discovered 
that it was the most northern star in the 
famous constellation of the Southern 
Cross. 

Besides tli.e ten degrees of south latitude 
at the Lowe Observatory not commanded 
by Dr. Swift at Rochester, he now pos
sesses other advantages which must be 
fruitful of important scientific results. 
The large proportion of clear nights will 
enable him to make continuous and 
uninterrupted observations. When a new 
discovery is made, whether a comet., an 
asteroid,  a nebula, or a new star blazing 
forth from the depths of space, he will be 
able to follow it night after night with 
telescope and spectroscope and camera, 
and catch and hold the celestial object 
in all its varying phases and motions. 

But besides an unclouded sky, there 
is a peculiar clearness in the atmosph ere. 

Three-fourths of a mile of the densest 
portion of the atmosphere, with its dust, 
fog, h aze, and other impurities, is below 
the observatory and Dr. Swift is able to 
use much high er powers on his instru
ments at all times t.han he could under 
the most favorable conditions at Roches
ter, thus vastly increasing the efficiency 
of their use. 

Another advantage not. to be overlook
ed is the equable tem perature of Echo 
Mountain. As the astronomer cannot 
permit artificial heat in his observatory, 
the exposure in cold weather is very try· 
ing. At Rochester he was sometimes en· 
veloped in three great coats, besides wrap
ping h i s  lower limbs in blankets and 
rugs, which impeded his motiontl as well 

OF THE SEVENTEEN-YEAR CICADA. 

At the recent convention of the American Associa 
tion for the Advancement of SCience, held in Brookl y n ,  

much interest was shown in the life· 
history of the seventeen-year cicada 
(" locust "). One of the most interest
ing papers read treat.ed of the remark· 
able earthen huts which, in rare cases, 
are built by the pupre on the surface 
of the ground, serving as a domed ex
tension of their underground burrows. 
It was stated that no satisfactory ex
planation of the causes that occasioned 
their construction, their uses, or why 
they are so exceptional has been 
offered. 

During the late inva sion of the Hud · 
son valley by the grand army of ci
cadas, the writer had unusual oppor
tunities to study the habits of the in
sects; and having been so fortunate as 
to discover a vast " locust " city of 
adobe huts near his home, his obser
vations seem to offer clews to the solu
tion of the three m ysteries alluded to. 
B ut before stating them a more ex
plicit allusion to the phenomenal LUi· 
putian city might be of interest : in
deed, the peculiarities of its locality 
bear directly upon the tentativ!l ex
planation of their construction. 

On the fourth of May, while passing 
over a burnt section of the woods on 
South Mountain, near Nyack-on·the 

. Hudson, great quantities of small, 
bronze medal of the Astronomical Society of the Pacific irregular earth en protuberances were observed on the 
was awarded for the discovery of the famous many- surface of the ground, extending in every direction. 
tailed comet of 1892. To one acquainted with the literature pertaining to 

But brilliant as are his achievements in the d

.

iscOVery I sev

.

enteen-year cicadas, their origin was manifest : they 
of comets, they are almo�t insignificant when compared were the wonderful h uts of those insects. 
with the work accomplished in an entirely different There was no exit, and on breaking them off they 
field of investigation. Dr. Swift has discovered and were found to be built in continuation of the bur
catalogued more nflbulre than any other living astron· rows of the pupre. In height, they varied from one to 
omer. The number of th ese faint, elusive, tantalizing, four inches. Some were very symmetrical, even beau
and h ighly interesting objects first detected and accu- tiful, especially when built of clay impregnated with a 
rately described by him now reaches the surprising rich red iron oxide. 
total of 960. Only the two Herschels, father and son, The area of the original discovery extended over 
surpass this record. Sir William began his researches about two acres, the huts gradually disappear· 
more than a century ago, and Sir John had the ad- ing as the ground dipped to a deep gully-a min-

DR. LE\lIS SWIFT. 

iat.ure valley, three or four hundred feet 
wide, an im portant fact in the attempt 
to explain their cause. Subseq uent ex
plorations beyond the gnlly re.-ealed a 
wide extension .of the mysterious struc
tures, a conservative e1Stimate making the 
aggregate area where they abounded at 
least sixty acres. Almost every square 
yard h ad more or Iess of them ; frequently 
eight or ten to the foot. In one case 
twenty-three were counted in . this small 
space, many of them joined externally; 

" the separating walls of t.he chambers in 
some cases not more than an eigh th of an 
inch thick. So populous was this mar
velous city that in August the writer col
lected and preserved in balsam ovel' sixty 
thousand larvre, hatched from eggs de
posited in the twi�s of four or five trees. 

Professor C V. Riley, late government 
entomologist, in a recently published 
article, attempts to explain the mysteries 
of the huts on the supposition that they 
are built (when on low ground) to pro
tect the burrows from the inflow of 
water, but admits an objection in the 
fact that they are also found on high and 
dry �round, and suggests that in the 
latter case they are constructed by the 
progeny of cicadas which had built in 
low, damp places, the inherited building 
instinct rema.ining through the lapse of 
years-a theory which , in the light of 
observations made during the recent ap
pearance of the insects, seems quit e 
untenable. In the same article it is tltated 
that " t.he tubes are generally closed at 
the top, with an orifice at t.he surface of 
the ground"-a statement which seems 
inexplicable, save on the ground that it 
was based on the word of some superficial 
observer. 

Out of countleE.s thousands of these 
buildings seen by the writer, not one had 
an orifice at the surface of the ground a+ 
any time ; repeated visits to the hut 
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areas after the emergence of the pupre showed that in in many places it could be uncovered with an or4inary 
every instance the exit had been made at the top, and garden trowel, deepening ' to and below the average 
was only large enough to emit the insect. Among frost line. 
the many specimens collected is one ' unusually inter- Thus it would happen that · the same thermal con
es1;ing. Its little builder had made a miscalculation, ditions would act alike upon the vast numbers of 
bad clawed out a hole a trifle too small, but was able pupm within the affected area. Not an open burrow 
to get far enough out to split its shell, emerging a per- was seen in any of the hutted spaces. Indeed, aIJIong 
fect cicada ; the cast-off case remaining a flxture in the few, even individual s, situated in like manner, the 
the orifice. Occasionally there would be a roofless effect would be the same ; and it is presumable, in 
tower among the multitude of structures, but it was view Qf the uniform physical features of the localities 
perfeQtly apparent that it had been left unflnished, whe� these huts abonnded, that like conditions ob
as the opening at the top was in each case the ex-' tain in other places whence similar discoveries of these 
act width of the burrow ; the pellets showing on the remarkable structures have been reported. 
rim that it was not broken. Doubtless the little archi- Only twice have these huts been mentioned in the lit
tect had been surprised and captured at his belated erature pertaining to the periodical cicada, and hitherto 
work by SOD;le " early bird" or other forager. but one specimen was known to be in any museu m. The 

All of the large aggregations of structures observed cause of their phenomenal appearance this year can 
by the writer were on high ground (a small one of only be explained, it would seem, by the unusual and 
importance will be alluded to later), and were not intense heat of April; tbe instinct (why not say rea
subject to overflow. They were either on the top of son ?) of the hut builders being all-sufficient to meet 
iofty hills or on the Palisades. All were finished, were the exigencies of exceptional environment. 
discovered very early, and must have been built 
in April, considerably in advance of the open bur
rows of the rest of the great brood. Some were on 
ground that had been cieared since the 1877 swarm
quite d,estitute of dead leaves, or anyth ing that would 
retain moilsture ; in every case remote from low levels. 

It is well kno wn by observers that the Cicada 
septendecim, ulike its congener, Cicada canicularis, or 
harvest fly, is extremely inert, its flight very short ; 
and it is bey'ond the bounds of possibility that these 
high-ground builders were the progeny of low-ground 
builders who migrated in a body to the elevated places 
in order to deposit tbe eggs from whicb this year's 
pupm were hatched ; for unlike tbe grasshopper, they 
neither migrate nor fly collectively. 

It is also well known that the Palisades and the 
hills on the west shore of Tappau Bay are identical in 
their origin, having been squeezed up in a plastic 
state from below by some tremendous convulsion of 
nature, and their . tops are more or less smoothly 
ground by the mighty glaciers of past ages, the m ould 
accumulated upon their highest parts varying from a 
few inches to three or four feet, while in many places 
the massive trap rock crops above the surface. 

It wiJl be remembered that the month of April was 
phenomenally hot. It seems no great flight of the im
agination to suppose that the pupm in the shallow 
earth covering the smooth, unbroken and impervious 
rock would be early stirred to activity by the un
wonted heat, and would build their burrows to the 
snrface in advance of those in deeper and cooler 
ground ; obeying the same impulse that the latter 
would feel when the warmth of the more advanced 
season would reach their more remote abiding places 
and stir them with new life. Especially would this be 
sO where the woods had been recently burned over, as 
was the case with several hut localities observed by 
the writer. The undeveloped state of the pupm of 
these domed burrows is shown by their size, which, in 
those collected during the first week in May, is only 
about two-thirds that of those which emerged fully 
grown some three or four weeks later. 

It does not seem unlikely th at the wonderful intelli
gence of these marvelous creatures, apparent in so 
many ways to those who have carefully observed their 

' habits, would impel them to build closed extensions 
to their short burrows as a protection from the prema
ture heat ; which , purpl)se would, in some measure, be 
served, and possibly, to shut out inj urious intruders 
during the incidentally lengthened period they would 
have to wait for full development over that of those 
who would later open their deeper shafts, unroofed, 

• •  e ,  • 
.;Josiah ParSODS Cooke. 

Josiah Parsons Cooke, for many years an associate 
editor of the American Journal of Science, was born 
in Bol!ton. October 12, 1827, and died in Newport Sep
tember 8, 1894. When he was a stndent in Harvard 
College the chemical department was so thoroughly 
disorganized that his teaching in this branch was con
fined to a few disjointed lectures, and to these he 
added after grRduation some months of study with 
Regnault, in Paris. With these meager exceptions, 
his chemical knowledge was' acquired by his nnaided 
efforts, and these had been so successful, even in bis 
boyhood and youth, that at twenty · t wo he . was ap
pointed Ewing Professor of Chemistry and Mineral
ogy in Harvard University, a position which he held 
till his death. 

As a teacber he has had a deep and lasting i nfluence 
on the characters of a multitnde of students by means 
of his elementary lectures given for over forty years 
to the whole of each class which has passed through 
Harvard College ; and his advanced students have 
drawn from bim the best instruction and inspiration. 
The chemical department of Harvard College he has 
raised from the state of entire collapse, in which he 
fonnd it, to one of the strongest and best equipped 
departments in the college, established in one whole 
building and part of another, both of which , together 
with the rich mineral cabinet, were presented to the 
college principally through his exertions. 

But b is influence was not bounded by the college 
walls ; his brilliant popular lectures have spread a 
taste for science and a knowledge of chemistry in the 
outside world, and his numerous books, ra.nging from 
abstruse college text books to popular expositions of 
his favorite subject and scientific essays, have reached 
even a wider audience. 

These labors have met with recogonition by his elec
tion to numerous learned societies, and especially by 
the degree of doctor of laws, which he received from 
the University of Cambridg€" England, and by his 
selection as president of the American Academy, a 
position which he held at the time of his death. 

The eminence of which I have tried to give an out
line was due to his complete and loving devotion to 
his chosen science, his brilliant talents, his remarkable 
executive ability, and to his ceaseless and unwearied 
industry. He leaves a gap in Harvard Un iv€'rsity and 
the scientific world which it will be hard to fill·
American Journal. 

.. ' . ' " 

at the surface of the ground ; the covered huts ren- Pins. 

dered more or less durable by the admixture with An article in a recent number of Machinery, by Mr. 
the fine earth composing them of a waterproof cement Fred H. Colvin, contains some interesting particulars. 
exuded by their builders. Eq ual intelligence in com- The manufacture of pins was one of the first mechani
bating actual vicissitudes, and foresight for contingen- cal industries which engaged the attention of our fore
cies, iu other creatures of the lower orders will present father!!, for as early as 1775 the colony of Carolina 
themselves to the mind of any natnralist. offered prizes for native-made pins, and a factory was 

The 'theory that the heat of the thin crust of earth started in 1812, but failed. Twelve years later Mr. 
covering the widely extended, smooth rock had some- Lemuel W. Wrigbt, a native of Massachusetts, was 
thing to do with the early appearance and hut build· granted a patent in England for a pin-making machine, 
ing of the pupm it contained is rendered well nigh con- but this, for some reason, was not introduced into the 
clusive by the fact that the deep gully previously re- United States ; and in 1842 Dr. John T. Howe, a New 
ferred to as crossing the large cicada city was entirely York physician in charge of an hospital. whose con
free from the buildings, for there the earth is much valescents occupied their time by making pins by hand, 
deeper, as in all such places. by reason of the great determined to introduce into America the manufa� 
accumulation of alluvial detritus. Here, at a later ture by machinery of these smaH articles. After a 
period, the ground was honeycombed with open un- I period of careful study, during which time he acquire9 
hntted shafts. Could anything be more couclusive ? I kriowledge of their manufacture. he returned to this 

Only in one case was any considerabl!'l aggregation country, _bringing with him the necessary machinery 
of these structures observed on low ground, arid that for a factory, and founded what is now the Howe Man
was very early in the season and in a dry locality, but nfacturing C o. ,  of Birmingham, Conn. 
th e feature that bears out the heat and shallow burrow The ingots, or bars from which the pins are finally 
theory is .the 'fact that it also was on thin ground, cov- made, are cast in iron moulds, and are about l'i by 3 
ering a massive fonndation of old red sandstone, ad- inches and 6 feet long, being a mixture of two parts 
jacent to a quarry, where the thin earth covering was copper to one part zinc. By continuous rolling and 
in evidence. frequent annealing these bars are reduced to sheets 

Indeed, all of the aggregations noticed-nine in all, about one-eighth of an inch thick. and then passed 
varying from half an acre to sixty acres-were over ex- between rollers which slit them into small square 
tensive masses of smooth impervious rock, permitting strips ready for drawing. The process of drawing is 
no deep burrowing, so thinly covered with earth that well known, dies of different sizes being provided, and 
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by continuous drawings and annealing the wire as
sumes the right diameter for pins. 

. When it reaches the pin department proper the wire 
must first be straightened, as on the small reels it 
takes a permanent set, which is not aHowable in the 
pin machines. From the small reels it . is wound to tlie 
standard pin machine reel, 22 inches in diameter; at 
the rate of over 1,000 feet per minute, passing through 
a combination of horizontal and vertical straightening 
rolls. which effectually take out tbe kink and leave it 
ready for the pin machine. The reel is now placed on 
the rack beside the pin machine, and rollers draw tlle 
wire into the machine, where it is first ' cut off, then 
headed by three distinct blows, given by a cam and 
toggle. 

Tbe headed blanks are carried down on the surface 
of a vertical wheel, to horizontal disks below. Here 
they pass between tbe two disks and are revolved by 
one running much faster than the other. at the same 
time being moved to the left over revolving steel files, 
four in nnmber, which make tbe points, finishing with 
an emery belt. These machines are speeded to make 
160 pins per minute, and fifty machines work in one 
room. As these machines require practically no atten
tion, they are run about fourteen hours a day, and the 
number of pins made, allowin g  for stoppages, will ex
ceed 5,000,000 per diem, the aggregate weight being 
from 1, 200 to 1, 500 pound fl, according tO flize ; the differ
ent sizes varying in weight from 1, 100 to 18, 000 to the 
pound. 

The pins then travel to the tinning room, where 
they are tumbled with sawdust for ten minutes to re
move all oil and dirt, boiled for four hours wit h pure 
Banca tin, in a prepared solution, and after a bath of 
strong soapsuds to give them a smooth surface, a. flnal 
tumbling with sawdust makes them ready for the 
sticking room. Once there, they are dumped into the 
hoppers of the sticking machines and thence pushed 
out by revolving fingers to an inclined bed with radial 
slots, or " runs," into which large numbers of the pins 
fal l, some being caught by the head , others escaping 
through openings to a pan below to be replaced in the 
hopper at leisure. The pins feed down tbese slots and 
drop in the " cutting-off " plate as it is moved slightly 
across tbe row, and when full tbe movement of a lever 
drives tbe small hammers down, forcing them into the 
paper, which is crimped at the same time and held for 
the sticking. These power sticking machines were 
designed by Mr. Naramore in 1884, and have as many 
runs as tbere are pins in the row, the ones for cut 
sbeets having 30 . pins to the row an d i2 rows to the paper hehig used in this: machine, the attendant stick
ing about 2,400 sheets per hour. 

Some of the sticking machines similar to the ones 
shown are adapted for the cheaper pins, which are 
stuck into continuous rolls at the rate of 100 rows a 
minute and cut up into the req uired lengtbs after they 
leave the machine. These machines need very little 
attention, filling the hopper and renewing the rolls be
ing all that is required. About the only feature of the 
business which has not ,, ",_nged is the style of putting 
up the pins, the old numbers of 14 rows of 20 each 'for 
cheaper pins and 12 rows of 80 each for the better 
grades still being used. 

Fifty years ago when Mr. Joseph Naramore was a. 
boy in the pin factory at Birmingham, Conn.,  the pins 
were put into the paper by hand, the creases being 
rolled in by a machine, and the pins and paper were 
taken home by the farmers to do evenings. being paid 
at tbe rate of six cents per dozen papers. Next came the 
b and macbines shown, having a single slot or " runj "  in 
place of 20 or SO, as are ' now nsed, and having a . .  cut
ting-off ,. plate and hammers much as in the latest ma
chine, being operated by the levers at the side of the 
machine. 

The first pins were made with wrapped or spun heads, 
the solid or .. upset " head not being satisfactorily 
accomplished until it was discovered that two or more 
blows were necessary, and three has now become uni
versally the practice. The flrm of Wallace & Bons had 
its origin in 1848, and has grown so that the pin de
partment is a small portion of the whole, the electrical 
industries having created an immense demand for ('op
per wire in various forms, and this forms probably 
their largest department. 

• •  e l  • 

New Signaling Apparatus. 

A new si!:!:naling apparatus, the joint invention of 
Prince Louis of Battenberg and Captain Percy Scott, 
of the ordnance committee, has been fitted for trial on 
board the Insolent at Portsmouth, England. The 
advantages claimed for it are clearness, certainty, and 
rapidity in the transmission of orders by the Morse 
system of telegraphy. It consists of a collapsible can· 
vas spher!) constructed with ribs somewha� like an 
umbrella. and is made to open and close by means 01 
movable collars attached to the mast. The collars are 
connected with rods which pass through the interiot 
of the mast to the lower deck and are actuated by 
levers worked within the protection of the side armor 
in battleships or beneath ,the protection decks of 
cruisers. 
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Peary In. Gree'nlan.d. 

Lieutenant Peary has heroically remained in Green
land to carry on the work of exploration for another 
year. To any one familiar with Arctic exploration the 
situation is perfectly clear, As has happened often 
enough in the past, the weather and conditions of one 
season have proved no criterion of the weather in a 
sncceeding season. Kane pushed the Advance north 
into Smith Sound with little difficulty. For the next 
two years the ice was solid about the vessel. Bis sec
ond summer he was able to leave the vessel in boats. 
The first 'summer his exploring party was stopped, its 
members frostbitten, and the Advance turned into a 
hospital by a storm which was precisely like that which 
overwhelmed Lieutenant Peary on his trip to Inde
pendence Bay on a track which he cros�ed with no 
danger whatever two years before. The vessel which 
took ,up the Greely party went the length of Smith 
Sound and beyond as easily as a vessel goes up the 
St. Lawrence in summer. The vessel which went to 
Greely's relief was crushed before it entered Smith 
Sound. 

These are the constant risks and hazards of Arctic 
exploration. In a year of general disaster Lieutenant 
Peary has faced them all with success. Bis theory 
that northern exploration iR safer on the ice cap than 
elsewhere is demonstrated by hiE safe return after the 
most terrible storm recorded in Arctic annals as much 
as it was proved by his success in crossing Greenland 
in 1892. In a good season, on tbis route, extended ex
ploration is possible and in a bad season a safe retreat. 
With the daring, energy, and perfect self-command he 
has al  ways shown, he has used his  advance this year to 
cache supplies for hisjad vance next summer. In the in
terval between his return to the coast and the appear
ance of the Falcon he was accumulating supplies with 
an energy whicb suggests what might have been done 
by other Arctic parties in the same region. No previous 
explorer has recorded a tidal wave such as destroyed 
part of his stock of fuel, the tides being unusually 
stable on the Greenland coast. Even with this disaster 
the expedition endured nothing not familiar in all 
Arctic expeditions. In short, Lieutenant Peary has 
shown the same ability in the face of untoward con
ditions which he has displayed under more favorable 
circumstances.-Philadelphia Press. 

. I .  I • 
ARTIFICIAL MIRAGES. 

Midsummer is the season that in our climate most 
readily p�rmits of the observation of mirages. As well 
kPOWD, what we designate by this name are symmetri
cal and inverted images of objects that are seen, under 
certain atmospheric conditions, as if reflected from 

sheets of water. The phe
nomen on is frequent upon 
the plains of Egypt. It 
gives rise to the most start
ling illusions, and we well 
know the cruel deceptions 
that, during the campaign 
in Egypt, were experienced 
by our soldiers when, in 
the extreme heat of the 
day, they ran exhausted 
by thirst and fatigue tow
ard the villages that they 
saw emerging from large 
chimerical lakes. Such dis
tresses were good for some 
thing at least, for we are 
indebted to them for the 
first scientific explanation 
of the phenomenon, which 
was given by Gaspard 

Monge. Struck by the rays of the sun, the sand be
comes exceedingly hot, and the heat is communicated 
to one after the other of the different strata of air, but 
it is those tbat are nearest the earth that are the hot
test and lightest. The heat and lightness of the strata 
continually diminish in ascending. 

If a l uminous ray, such, for example, as that which 
is emitted by the top of the palm tree of our figure, 
traverses them from top to bottom, it will be more and 
more deflected from the vertical by the lighter and 
lighter strata. Its behavior will be j ust the reverse 
that of the ray that is sent to us by the sun. and 
wn.c'fi, �raversing heavier and heavier strata of air in 
measure as it draws near us, tends every time to ap
proach the vertical and makes the orb appear to us 
further above the horizon than it really i8. In short, 
our luminous ray, through the curved route traced in 
the figure. will finally meet the surface of separation 
Of two strata, and, as it will meet this almost in grazing 
it, it will not traverse it, but will be reflected, and thus, 
in rising, reach the eye of the observer, who will see 
the image of the object upon the prolongation of the 
ray (that is  to say, inverted and symmetrical u pon a 
white background due to the brightness of the sky), 
and having the appearance of a beautiful lake. Our 
figure represents an experiment that has recently been 
made with a view to reproducing a mirage by photo
graphy. 

A very even plate of sheet iron is taken and placed 

J'itutiflt �mtri'Ju. 
horizontally upon two supports. The plate is heated I Tbe:' " Japane.e Victory. 

very uniformly and sprinkled with sand. Then a small The first serious engagement between the Chinese 
Egyptian landscape is arranged at one end of the plate and the Japanese forces in Corea has resulted, as COffi
and the eye or the photographic instrument is so petent judges have fore.seen all along, in the com
placed that the visual ray shall properly graze the plete victory of the latter. The strong position of. Ping· 

Yang, lying north of the Tatong River, on the road 
from Seoul to Mukden and Pekin, was carried by 
assault in the small hours of Sunday morning, Septem
ber 16, 1894. The Chinese troops who held it. to the 
number, it is reported, of 20,000 men, were routed with 
a loss in killed, wounded, and prisoners estimated at 
four-fifths of their entire force. The residue are said 
to be scattered in all directions, and the victors are 
stated already to have dispatched a flying column to 
seize and occupy the passes between Corea and China 
to the north. There never was much question that, 
if the Japanese could manage to get to &lose quarters 
with their opponents before the winter set in. they 
would succeed in inflicting upon them It severe defeat. 
It has long been known, on the authority of military 
experts, that their infantry and artillery at any rate 
are in a high state of efficiency. The men themselves 
are' hardy, active, brave, and intelligent. Their drill 
and discipline have been carefully adapted from the 
best European models. Their arms are of the latest 
and most destructive patterns that science has de
vised, and every detail in their equipment and accou
terments has been thoroughly thought out and care
fully provided. The officers who have had the skill 
and the energy to create such a force are, it need 
hardly be said, worthy to lead it. All of them have 
made a scientific study of their profession, and some 
among' them have devoted themselves . to a close in
vestigation of the more famous European military 
systems, under the guidance of distinguished strate
gists. But, while it was evident that such an army, so 
led, would have an easy task in defeating and dis
persing any force which the Chinese were likely to 
assemble against it at short notice in Corea, it was 
by no means certain that the Japanese could force on 
an engagement before the Corean winter made seri-' 
ous operations impracticable. The Japanese com
mander has shown that he has mastered the great 
secret of modern warfare. Be has known how to move 
his troops with rapidity and with preci8ion, and by 
doing so he bas succeeded in dealing what is un
doubtedly a heavy blo w  to China with trifling loss to 
himself.-London Times. 

. . . .. .. 
Velvo-Carbon BaUerle •• 

A MIRAGE IN A CONCERT HALL. 

By invitation of the Battery and Motor Company. a 
number of scientific experts were present lately at the 
company's work8, on Petersham Island, Richmond, to 

plate. A mirage can be obtained still more easily, witness the application of the velvo-carbon principle 
when the air is very calm, by lying flat upon the to launch propulsion. The Velvoca, which has 
stomach upon a road or well heated sandy lane. In been specially built, is a 35 ft. open boat. and has a 
placing the eye very near the ground one can obtain ' beam of 6 ft. 6 in. The batteries, weighing, 14 cwt. , 
an inverted and symmet.rical image of sprigs of grasS, are placed in the center, and have a cover which can 
pebbles, etc. This is a diversion that may agreeably be utilized for a seat, so that no space is wasted. Vel vo
break the monotony of long hours of revery in the carbon, it should be stated, is a special class of nega
country. tive electrode for electric batteries, consisting of or· 

In a music hall and in well-lighted places, in the dinary carbon with a surface of carbonized cotton 
evening, it is thus possible to vary an often monoton- velvet. Batteries employing these carbons were shown 
ous show and create new surprises for one's self. With to be both light and powerful, and may be used with 
the greatest care, and without mixing them, superpose a weak s olution of sulphuric acid only as an excitant. 
in a glass two liq uids that are capable of gradually The patent in corrodible connections are made of pure 
uniting at their surface of separation, such,  for ex- silver or platinum, and owing to their form, are cheap�r 
ample, as water and lemon sirup. Now look at the than the connections used hitherto, both in first cost 
diva through the stratum of the liquids that have and in maintenance. Trial was made of the Velvoca 
j ust mixed, and the spectacle will be fantastic. O ur at full speed and at half speed, and it was !ltated that 
figure is capable of giving but a very incomplete idea she could be charged to run for a few hours at half 
of it. This experiment, like the one first described, is speed if so desired. It is claimed that velvo-carbon for 
a practical demonstration of Monge's principle and of electric launches possesses many advantages over the 
the value of his explanation. -Le Monde Illustre. existing system. 
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$ t itutifit �liltritad. 
Recent Eruptlo� o� Kilauea. cloud of steam, smoke and dust, fall with· an appal� 

ling down-plunge into the boiling lake, causing great 
waves and breakers of fire to dash into the air, and a 
mighty " ground swell" to sweep across the lake; 
dashing against the opposite cliffs like storm waves 
upon a lee shore. 

making fiery cascades down the sides of the bluff. 
.There were five such lava streams at one time. This great volcano has ·been active for several 

months past, the nrincipal characteristic being a ·  re-
markable rise and fall of melted lava within the crater. 
L. A. Thurston gives the following among other par
ticulars · in the Pacific Commercial Advertiser. In 
March; 1894, the lava had risen almost to the top of the 
crater, the rise being 447 feet in 19 months. 

Most of the falling rocks were immediately swallowed 
up by the lake, but when one of the great downfalls 
referred to occurred, .  it would not immediately sink, 
but would float off across the lake, a great floating 
island of rock. 

The light from the surface of the lake, the red hot 
walls and the molten streams lighted up the entire 
area, bringing out every detail with the utmost dis
tinctness, and lighted up a tall column of dust and 
smoke which arose straight UP. During- the entire 
period of the subsidence the ·  lava fountains upon 
the surface of the lake continued in action, precisely 
as though nothing unusual was taking place. 

On the evening of July 6, a party of tourists found 
the lake in a state of moderate activity, the surface of 
the ll!>va being about twelve feet below the banks. 

As the lava subsided, most of the surrounding banks 
. . .  ' . On Saturday, the 7th, the surface of the lake raised 

so that the entire surface ·was visible from the Volcano 
House • .  That night it overflowed into the main crater, 
and a. blow hole was thrown up some 200 yards outside 
and to the north of the lake, from which a flow issued. 
There were two other . hot cones in the immediate 
vicinity which were thrown up about three weeks be
fore: On Sunday, Monday and Tuesday; July 8, 9 and 
10, tlie surface of the lake rose and fell several times, 
varying from full to the brim to 15 feet below the 
edge of the banks. 

were seen to be slightly overhanging, and as the Jat- Busslan Iron Production .  

eral support o f  the molten lava was withdrawn, great A consular report issued recently on the iron m-
slices of the overhanging banks on all sides of the lake dustry of European Russia states that d uring the past 
would suddenly split off and fall into the lake be- twelve years the output of pig iron has more tSaR 
neath. As these changes took place the exposed sur- doubled, rising from 460,000 tons to 1,060,000 tons, and 
face, sometimes 100 feet across and upward, would be the combined output of wrought iron and steel has 
left red hot, the break, evidently, having taken place risen from 575,000 tons to 1, 000,000 tons. A. notable 
on the line of a heat crack which had extended down feature is the increased pace at which the production 
into the lake. rises during the closing years of this period, marking 

. On the morning of the 11th the hill was found to 
have sunk down to the level of the other banks, and 
frequent columns of rising dust indicated that the 
banks were falling in. The lake · had fallen some 50 
feet, through the escape of the lava by some subter
ranean passage, and the wall of the lake formed by 
the hill was falling in at frequent iIJtervals. 

From 6 to 8 o'clock the entire face of this bluff, some the decisive expansion of the home industry at the ex-
800 feet in length and over 200 feet in height, was a pense of imports. Thus, pig iron rose at the rate of 
shifting mass of color, varying from the intense light 16,000 to 24,000 tons a year up to 1886, after which the 
of molten lava to all the varying shades of rose and yearly increase is 48,000 to 80,000 tons, and from 1889·90 
red to black, as the different portions were successively to 177,000 tons. Steel fell after 1881, an abnormal year, 
exposed by a fall of rock and then cooled by exposure owing to the issue of great government orders for steel 
to the air. During this period the crash of the fa11- rails ; shows no advance from 1883-89, but between 1889-
ing banks was incessant. Sometimes a great mass 92 rises from 253,000 tons to 516, 000 tons. Wrought iron is 
would fall forward like a wall ; at others it would stationary from 1884-88, and rises constantly up to 1892. 
simply collapse and slide down, making red-hot fiery A corresponding movement is noticeable in imports of 
landslides ;  and again enormous bowlders, as big as a pig iron, which from 1886-91 fell from 258,000 tons to 
house, singly and in groups, would leap from their 80,000 tons, and of wrought iron, which rose up to 1890, 
fastenings and, all aglow; chase each other down aild '  and from 1890·92 fell from 93,000 tons to 49,800 tons. 
leap far out into the lake. The import of steel rose up to 1890, and from 1890-91 

The lava in the lake continued to fall steadily, at 
the rate of about 20 feet an hour from 10 o'clock in the 
morning uutil 8 in the evening. There was scarcely a 
moment when the crash · of the faIling banks was not 
going ·on. As the level of the lake sank, the falling 
rock!1 of · the · banks, undermined by the escape of the 
lava" caused a constantly increasing commotion in the 
lake as they struck the surface of the molten lava in 
their fall A number of times a section of the bank, 
from 200 to 500 feet long, 150 to 200 feet high; and 20 
to 30 feet thick, would split off from the adjoining 
rocks, and with a tremendous roar, amid a blinding 

The awful grandeur and terrible magnificence of the fell from 16,000 tons to 12,900 tons. While the gross 
scene at this stage are indescribable. As night came production of steel rose from 1882-92 from 242,000 tons 
on, and yet hotter recesses were uncovered, the molten to 516,000 tons, the manufacture of steel rails shows 
lava which remained in the many caverns leading off little change (153, 000 tons in 1882 to 182, 000 tons in 1892). 
through ' the . banks to other portious of the crater be- Nearly half the total weight of steel prepared in Rus
gao to run back and fall down into the lake beneath, sia is used in the manufacture of steel rails. 

RECENTLY PATENTED INVENTIONS. 

Engineel"lng. 

INCREASING CRANK THROW OF STEAM 
ENGINlIs.-Henryl. Schanck, Holmdel, N. J. According 
to this Improvement there are two cranks on the main 
shaft joined by a heavy wrist pin on which are two ec
centrics, and on the Ollter end of the piston rod is a 
longitudinally channeled and slotted croBBhead, there 
being· a heart-shaped cam block in the channel, a 
transVerSe cam· shaft fsSt in the cam block and loose 
in the slots of the croBBhead, while there are guides for 
the crosshead, cranks on the ends of the cam shaft, 
rOds between the cranks and the eccentric straps, and a 
main forked connecting rod. The iniprovement is more 
particularly applicable to high preBBnre, quick speed, 
horizontal and upright engines, and is designed to in
crease their efficiency. 

SECTIONAL BOILER. -Hany A. R. Diet
rich, South Bethlehem, Pa. This is an improvement on 
a former patented Invention of the same inventor, the ini
proved boiler being designed for steam or hot water heat 
ing, and particularly adapted for heating buildings by hot 
water:circulation. A particular feature consists of a hollow 
bottom wall, a1l0rding an extended heating surface which 
receives heat from the ash pit and from a central heat 
conduit, 

. 
and there are throttle gates So controlling the 

heat currents that increased absorption Is secured for the 
water iu the legs of the boiler sections. The main heat 
conduit and fine connections insure extended contact 
of the heat currents with water-heating surfaces, increas
ing the efficiency of the boiler and conducing to economy 
of fuel. 

· S T E A M  BOILER.-Harry H. Kelley, 
Elyria, Ohio. This boiler has a steam drum · from which 
depends a shell containing a cylinder perforated at its 
lower end and adapted to receive the feed water, there 
being a specially constructed water Circulating pipe ex
teriorly on the shell. The shell is made in sections, 
heads held on the end sections being connected with each 
other by stay bolts, the npper head opening into the bot
tom of the boiler, and the shell depending into the boiler 
furnace, while the cylinder is suspended within the shell 
from the lowermost head. 

Ballway Appliance •• 
TIE PLATE.-Walter H. Wilson, New 

York City. This is a plate for preserving wooden ties by 
preventing checking, etc., and also preventing the rail 
from shearing or grinding the spike heads. The plate 
has on its upper surface a rail seat and its nnder side is 
concaved in a direction longitudinal with the rail seat, 
while there are cutting edges at the sides.of the concave 
for.entering the tie. The plate is-of comparatively light 
weight, has spike holes, and the metal is upset in such a 
way that the plate may be quickly and securely applied 
and will embed itself in the tie. 

APPLYING HOSE TO COUPLINGS. -Pe
ter Whyte, Meridian, Miss. For connecting air brake 
pipes this inventor has devised a siniple and efficient ap
paratus tor applying the screw clamps which. flll!ten the 
hose sections to the nipples. Combined with a recipro
cating hose clamp having tapered jaws fixed on yielding 
arms, whereby they are adupted to move toward or from 
each other laterally, is a tapered socket adapted to re
celve the jaws and close them upon a hose, with means 
for forcing the clamp forward into the socket, and a de
vice for holding the nipple. 

Electrical. 

VOLTAGE REGULATOR FOR DYNAMOS. 
- -Malcom P. Ryder, New York City. This is a simple 

device which, in connection with a rheostat, operates au
tomatically to maintain a constant voltage in the line, 
the arrangement being such that the rheostat may be 
operated by hand withont interfering with the system. 
Combined with II regulator lilagnet and swinging armature 
is a circuit breaker actuated by the armature and compris
ing a slide plate on which is an insulated conduc1'\ng 
block, while condncting springs secured to a stationary 
support are adapted to contact with the conducting 
plate. When the improvem!\Ilt is applied to. tlie, �ter: 
nating system, the controller is connected to the statton 
transformer and the current to operate the regulator 
magnets Is taken from the exciter. 

REGISTERING MECHANISM FOR LiGHT 
CmcUlTs.-Willi8m McNiell, Chicago, m., arid James 
H. Tinder, Winchester, Ky. This is a positively acting 
mechanism for indicating the lamp hours to be charged 
to the consumer. Combined with a star wheel is a slid
ing swinging bar carrying pallets moving in right lines 
that are not parallel one with another, there being elec
tro-magnetic mechanism for reciprocating the bar, and 
registering and carrying wheels and number disks. 

CLOSED CONDUIT FOR RAILWAYS. 
Charles D. Tisdale, Boston, Mass. According to this 
invention the main conductor Is inserted In a tube of 
ftexible material, npon which is placed an·auxiliary sec
tional conductor provided with cont!Wt pins extending 
thrcugh the walls of the tubA in position to be brought 
into contact with the main condnctor when the auxlliary 
conductor and the tube are compressed by the trolley .car
ried by the car. It is designed in this way to facilitate 
making local connections with the main conductor, and 
avoid the dangers attending the use of an exposed main 
line. 

CAB SIGNAL FOR RAILWAYS.-Edgar 
C. Wiley, Bristol, Tenn. This is an improvement on a 
formerly patented invention of the same inventor, where 
an alarm bell on the locomotive has a local battery and 
circuit connections operated by induction through mag
nets along the roadbed. The present invention em
ploys an ordinary make-and-break circuit bell, sup
plements the weakness of a relay operated by induction, 
and saves WIII!te in the battery power for energizing the 
Inducing magnets by a novel construction and arrange
ment of circuits, batteries, and their connection with the 
various mechanical parts. 

IU:lnlng. 

SETTLING T A N K.-Daniel W. Fall, 
Frank B. Wineland, and Samuel L. Richards, Brecken
ridge, Col. This tank has Partitions for cllll!sifying the 
slimes in the treatment of ore�, and an agitating fan or 
wheel creating within the tank a regulated current, 
forcine: the ftoating slimes to travel over all of the parti
tions and to one end of the tank. It also hili! a valve to 
control the discharge of sand and water, the force of 
which Is used to drive the fan or wheel. A second tank 
receives the fiooting sliniee beneath the snrface of the 
water, a part sinking to the bottom, and the tank having 
an overfiow chute so arranged that only a ftnid will 
pass. 

shank, to which one of the parts Is rigidly secured, whne 
the other is pivoted to the shank, the cutting edges of 
the bits being ftush with one another, and the rear end of 
the pivoted bit section having a bevel engaged by a 
sprlne: secured to the shank. 

TYPE FOUNDING MACHINE. -Auguste 
Foucher, '11 Boulevard Voltaire, Paris, France. This is 
a machine to cast two types simultaneously, having two 
models and two ftr.ishing m�lsms, the monIds and 
their sprue breaking, body dreBBing and l1nishlng me
chanisms being arranged .1n sequence, . but echeloned in 
dI1ferent vertical planes, whtJelthe corresponding moving 
parts are rigidly conpled together to be moved simulta
neously in the same directions. All parts of the machine 
may be overlooked by the operator, and two ftnished 
types are made at each cast instead of one; The in. 
vention is an Improvement npon an invention patented 
in 1887. 

Miscellaneous. 

ICE VELOCIPEDE. - Dan G. Bolton, 
Cooperstown, N. Y. The frame of this deviCe is sup
ported by single front and rear runners:, to which it is 
connected. by horizontal pivots, while a spiked propelling 
chain traveling along the nnder surface of the rea,r run
ner is driven from a pedal shaft by a spocket wheel 
mounted on the pivot connecting the runner with the 
frame .

. 
The runners are capable of su1llclent rocking 

motion to permit passing over weven gronnd, and the 
front runner.is turned for steering purposes by a hat\dle 
bar. The machine is designed to enable a rider til travel 
over snow and ice at a:high rate of speed. 

P R I N T I N G  ON GLASS, ETC. -Alfred 
Brookman, New York· City .

. 
To give clean and distinct 

Impressions of the designs 
'
without ciaIqrer · of breaking 

the articles printed upon, this inventor ·  has devised an 
apparatus in whlch two beds having independent sli<ling 
movement may be separately actuated, a transfer pad be
Ing pivotally monnted on a slide arranged between the 
beds and adapted to be locked to either of them. to slide 
therewith, while rollers journaled in stati01l81"y bearings 
contact with the transfer pad during the sliding move
ment. The rollers may, If desired, be employed for 
printing, in connection with the movable beds, without 
the pad, the rollers then having an air cushion, over 
which is canVIII! and a .  covering of printers' roller com-
position. 

D E C O R A T I N G  GLASS, ETC.-James 
Budd, New York City. For the production of signs. 
letters, and ornamental designs on glass or enameled 
surfaces by acid or sand blast processes, this inventor 
has devised an iniproved method of producing and apply
Ing the necessary protective coating, which consist<! of 
an adhesive powdered and fibrou� material . A roller 
covered with printers' roller composition· is em:ployed to 
apply the coating. the design on a block ·or plate being 
1lrst inked with a varnish and picked lip by · the . roller 
for transfer to the surface to be coated, and the coating 
thus transferred bellig dusted with the ftnishing cOvering 
to enable it to resist the acid or sand blast. The improved 
method is designed to give better resnlts, and at a lower 
cost than the processes her:etofore followed. 

C O A L  S C R E E N.-George · W. Cross, 
Mechanical. Pittston, Pa. This screen is particularly adapted for 

picking or separating slllte from the coal, and is made of 
WELL · DRILL.-Cb arlie M. Lindholm, series of segments or sections having longitudinal alter

Rancho, TeXlill. This invention relates to deep well nate troughs and ribs, the walls of the ribs converging at 
sinking · apparatus, providing a drill arranged to auto- their npper edges and the troughs having a. their bot
matically expand in the bottom of the well below the toms slotted perforations. Both the troughs and the 
tubing, cutting a hole large enough for the tubing with- ribs diminish toward the lower end of the segments, 
out requiring a second drilling or reaming. Two bit meeting near the lower end a ftat slotted surface from 
parts are arranged on opposite sides of and inclosing the 

. 
which is projected a slotted 1la.nge. Flat or slab coal 

will be likeWIse screened III! well as the slate by this 
screen; 

OPEN GRATE HEATER.-John Lawlor, 
Brooklyn, N. Y. This improvement may be used In 
connection with an ordinary open fireplace, and may �lso 
be readily employed III! a portable heater. It provides for 
thoroughly ventilating a room, reliey1ng it of heavy and 
impure air, insuring a uniform, perfect dranght and com
plete combustion, without the use of a blower, while 
preventing the heat and smoke from escaping directly 
into the chimney fiue. When used independently of an 
open fireplace, a heater casing is employed, adapted to 
rest on the ftoor or hearth, when convenient connection 
may be had with the smoke fiue. 

DOOR HANGER. -Theodore C. Prouty, 
St. Joseph, Mich. This Invention relates more particu
larly to. double traCk hangers for sliding doors, providing 
for snch service a cheap and durab!� blill'bearing hanger, 
to be struck up from sheet metal. ., The hanger may be 
used in connection with the ordirui.ry doublL�way wood 
tracks, and the carriage Is adjustably connected to the 
door to receive a shaft centrally mounted on two rows of 
bearing halls, one on each side of Its middle, the two 
ends of the shaft receiving the supporting wheels. �'he 
hane:er is adjustably coimected to the door to permit of 
properly placing the door vertically with relation to the 
supportlilg track. 

WAGON BRAKE.-James W. Brubaker, 
Tracy, Iowa; The back pressure on· the pole III! tke 
wagon descends a grade, according to the iniprovement 
patented by this inventor, operates to draw forward a 
connecting rod and forcibly set the brakes, but the 
wagon may be backed without setting the brakes on 
setting a simple form of brake latch. The brake bar is 
normally held set by a spring when the wagon is at a 
standstill, in opposition to which the draught devices 
act when the draught is on, and in conjunction there
with when the draught strain is 011, so that the greater 
the back pressure, with a heavy lOad, the harder will the 
brake be applied. 

HALTER.-Edward · P. WaterA, Rose
ville, m. This halter is very similar to the ordinary 
five-ring halter, but is inexpensively made, substantially 
of a single piece, doubled upon itself to form a nose 
band, extended in opposite directions through a ring and 
formed into chin pieces, doubled to form cheek pieces 
and its ends overlapped to form a crown piece, the ends 
being made flll!t to the chin pieces and the cheek pieces 
at thejr junctions, bit rings being held in the lower ends 
of the cheek pieces. 

FIRE A L A R M. - John P • . . Williams, 
South Pittsburg, Tenn. The alarm mechanism devised 
by this inventor comprises a mllin wire passed through 
the several rooms of a bnnding and having a series of 
fusible joints. alarm bells being connected with the wire, which has weights or tension devices at each end. 
When the wires separate, the sections are drawn out
ward and the bells connected are operated. Snpplemen
tal portions are provided with loop sections and pivoted 
tripper devices to normally hold the bells from ringing, 
and, where the devices are used in a lare:e building, .one 
end of each of the wires preferably leads to an indicator 
in the office, to locate the ftoor on which the fue occurs. 

HOTEL REGISTER.-David F. Riegle, 
Portland, Oregon. As an Improved article of manufacture this register has Its covers provided, beyond the 
leaves, with separable hinged extensions containing 
transparently covered advertising panels, the arrange
mentbeing such that when the book is filled and ftled 
away the extension may be severed from it. Advertise
ments on the outer and inner faces of the extensions 
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are prominently displayed, whether the book is cIosed or 
. op'en. 

TRUNK. - William S. �oster, Dallas, 
Wis. The shell of this trunk is ' cylindrical, and has 

· rims, so that the closed trunk may be conveniently rolled 
about on the floor or ground. Mounted to turn In the 
sh.ell is a cylindrical compartment box with partitlons at 
right angles to each other, the partitions forming two 
sets of compartments, one set provided with lids and the 
other with straps. The shell is made in two hinged sec-. 
tions, and when these are opened' one half of the com 
partment box is disClosed. By turning this box on its 
trUrinions all of the compartments are successively 
brought to the top, as required, for packing or removing 
goods. 

BAG.-William H. Field, Port Chester, 
N. Y. A strong and very cheap oog is made by this in-

· ventor, for carrying coal, etc., by forming the bait .  with 
· a double bottom and relatively light sides, flat handles 
on the sides at the top counecting with the double bot
. tom in such way that the bag will withstand the . . straln 
lind may be easily carried. 

,DISPENSING LIQUORS, ETC. � JameS 
Tomlhtson, Granby, Canada. Thie is an apparatus for 
registering the amount sold, and consists of reservoirs in 
a ease, each having a discharge p;.pe terminatiug in a 
faucet provided with a 1IIter, induction pipes being 
gra,duated to show the level of the liquor in the reser
voir. Tell-tale tubes connected with the faucets are 
c,urved at their upper ends and provided with cups for 
receiving any liquor that may be forced out of the pipes. 
The invention covers three forms of regis1;er, one for 
the drachm.or glWls only, one for wine measure only, 
and one combining}both the. drachm and wine mell.!l1!}"e 
scales. 

front and slotted to allow for ·the swing or revolution of 
a kuife, spring actuated, but held normally stationary 
by a trigger, below which is 'a tilting platform adapted to 
be depressed by the weight of the animal. On the de
pression of the platform the trigger is disengaged and 
the knife swings around, the trigger being then again 
in position to engage Its shank, while the knife kills 
the animal and sweeps him from the platform during its 
revolution. 

GAME A p P A R A T U S .  - William A. 
Barnes, New York City. This is an apparatus for use in 
connection with bllllard, pool, or bagatelle tables. The 
balls are set up on the table In .substantlally circnlar ar
rangement, and then inclosed by a ring of tissue paper 
or, similar material and covered by a piece of card
board, or oth,er: substance, that the numbers on the 
dlfterent halls may not be seen. With the tmpact of the 
cue . ball the Paper envelope is broken and the balls 
scatteied over the table, and if any drop into a pocket, 
the player holdlng a I!1IlliIarly numbered small ball, of 
those preViously distri buOOd, wins the game • 

DOLL • .....; Frederick B. Schultz, New 
York City; · T�ht an improvement in jointed dolls pre
viously patented by the. same inventor, the present In
. vention providing a doll in which the articolated mem
bers can be readily turned without danger of breaking 
-or 'dislocating the jointed parts. The parts ate joined 
by ball and socket joints, and an individual ehaln is 
used for each articulated member, -each chain being pro
Vlded with yielding deviceS to permit of exerting pnlls 
on 'the parts of't�e memberil, and also permit of turning 
them. 

N oim.-Copies of lI.Ily of the above patents will be 
furJ;lished by Munn & .Co., for 25 cents each. Plell.!le 
send�e.-ef ·the paten�,'-title ot· mvention, &ad date 
of this paper. 

SCIENTIFIC AMERICAN 
B U I L D I N O  E D I T I O N . 

BOTTLING MACHINE.-August Wernel', 
'Brooklyn, N. Y. Connected with the storage cask ar6 a 
liquid supply pipe and a gas snpply pipe, while a bottle
fllling valve of especial construction is connected with 
the bottle. the liquid supply pipe, and the gas supply 
pipe, in such manner that on first opening the . valve 
plug the gas passes into the bottle to drive out the alr, OCTOBEB, 1 894.-CNo. 108.) 

"lind on further opening tl).e valve the air escape is cut oft TABLE OF CONTENTS. 
and the bottle 1IIled 'with the liquid, the gas in the bottle 1. Elegant plate in colors showing a Colonial residence receding to the·storage CWlk, ' The machine is com� at PJalnJield, N. J., recently erected for B. A. tiv.el'y . simple and 1!lls beer .and other liquids into HegelnaD, Jr. Two �tive elevations and door stetilized bottles without waste, and so that the beer plans, also an Interior view • Cost $6,000. A pic will retain its valuable properties without danger �f tnresque dssign. Mr. Frank W. Beall, architect, . spoiling. New York City. 

. ICE SHAVER AND , PICK.--'-WilUam-·M. 2. Piate ln colors showing a v� attractive stone dwell-
Seaman, Goldman Landing, La. Thls shaver comprises Ing recently erected for H. J. Peet, Esq., at Buena 
a casing having a slotted bottom, a cutter projecting an Park:, Ill. Two perspective elevations and floor 
a<ij�sted distance th�!igh the slot, and a hingecl. cover plans. A 'pleasing design • . . Mr. J. L. Silsb,., arch1-

. 1,iav'ing on it<! pivot end.an extension within the c8sin�, tect, Chicago, Ill. 
to,push the accumulated icc forward on. opening the lid. 8 • .  A dwelling at Bridgeport, Conn., recently erected for 

' Th�'casing, forms a handle for a pick of the ordinary .Fr!Plk Fow�, �sq. �wo perspective elevations 
kfnd," which is removably secured to the CWling by a arid floor plans. Cost complete 85.600. Mr. A. H. 
whig \luj;, 'Beers, architect, Bridgeport, Conn. 

laE CREAM FREEZER. - Ed ward L. 4. A cottage at stratford, .Conn., recently completed 
VIt�stq!l, Washington, D. C. l'wo or more kinds of for . Robert Wheeler, Esq. Perspective elevation 
cream .can be frozen at once in this freezer, with no and floor plan· A unique dssign presenting plell.!l-
greater labor than that of freezing one klnd in an or- mg ' elevations and '. a well ' atnIIlg'ed plan. . CdSt' 
dlnary freezer. Independent freezers or ' cylinders are $6,200 complete. Mr. Ede;ar Osborne, builder, 
located in a siitgle tube, surrounded by the necesSary Stratford, Conn. 
ice, and the handle shafts are journaled in a shaft frame, 5. The residence at Belle Haven, 'Conn., recently com: 
the shafts being geared and a detachable coupling em- pleted for J. E. Kent, Esq. An attractive d�lgn 
ployed by which the sections may be locked together 'or In the modern Colonial style. Two perspective 
freed to move independently. elevations and floor plans. Cost $6,850 complete. 

GARMENT FITTING PATTERN. -Simon �:rs' Rossiter & Wright, IIl'Chltects, New York 
Christiansen, New York City. Two patentii have been 6. A Colonial double house recently completed at granted this inventor under this title, both shoWIng .im- Bayonne City, N. J. Perspective elevation and provements upon a former patented invention of the flpor pllll)S. Cost $4,800. Mr. Arthur C. Long-s8!Ue inventor. One patent provides a plate of fiexible year, architect, New York City. material, with angular edge, the plate having a border 7. A dwelling at Bensonhuri!t. L. I., recently erected .. incision to form a flexible edge strip Connected at, 'one for John P. Jepson, Esq. An eXcellent example end only, tabs connected to the strip tu be 8djusted for a suburhah: home. Two perspective elevations toward and from the plate, while other tabs are mso ad- 8J!.d !i091' plaJi�. Cost $5,620 complete, ready for 

· justably secured to the plate and carry ' a fiexible mar- �JlY", :Mr. William H. Mersereau, architect, gina! etrip. Accordi\lg to -the other patent the pattern -New'York crty� . . . . . . 
. . 

plate has an edge with angniar out1ine, and pivotally se- . 11. A dwellin/tlitirIatbnsh, t. I. , recently completed for cured to its ,outer edge is a series of independent articu- Ri� �i!lktm. Esq. A design in the Colonial lated links extending outwardly, each consisting of a �yle> , 'TW;0,Pel'spective elevations and floor plans. plurality of pivotally conuected members, a flexible . iMllSSlS .. . .  J...{l, Gady & . Co., architects, New York strip beiug COnnected with the outer ends of the ouj;er . "  . "CitY; . . .  . . . . .. -- . � . .  . . members, whereby auy portion of the strip may be 9 •. A small ColoirlaI cottage at Bayonne City, N. J. Per-moved toward or. from the plate. The improvement is s�ctive elevation and flom: P4n. Cost complete, designed to facilitate taking correct measures, and en- $2,IIdO: Mr.' Arthur C. Longyear, architect, New able the'operator to at once cut the material from the York City. ' pattem. , 
' . 

10. A residence at Pompton, N. J" built for Wm. F. SLEEVE P ATTERN.-This is a further Hall, Esq. Co�, $7,500. A good example of an patent of the sarne inventor for an improvement facili- all-theryear-round residence. 
tating *e taking of the proper measure of ' the arm and 11. The new Protestant Cathedral at Berlin, Germany, the convenient cuttiog of the material into upper and costing $2,400,000. Designed by Prof. Julins under s,\eeve parts. The pattern comprises a series of' Raschdoft. 
sections in sets of two pivotally connected by links, and ' 12. Roman remains at Bath, England. 
also pivotally connected with each other, a rod engaging 13'. The Temple of Neptune at Paestum. the se-werm pivotal connections, while a seCond rod 14. MIscellaneous Oontents : Mahogany plIvement.-Pro-held onl orie of the pattern sections has a sliding con- . portion in arclrltecture.-The architect who never nection:with the'drat rod. , No especial skill is required exceeded estunates.-Bome difterence between in using the pattern to obtain simultaneously the proper the English and American plumbers.-Decay of shape 01 both the upper and und"r sleeve parts. stone.-Wood water JUaln.-Artidcial marble.-

UNDER COAT S L E E V E HOLDER. _ Art mo,dl� illu8trated.--8now guards for roofs. 
Jamesll:oftman, New York City. This is a device for • ej;c.,)!!nstl'li"ted,.-Double tenouingbymachinery.-
holding:a coat sleeve close to the cuft while an overcoat 1 Tran.$pai.:ent : brlcks for hothouses.-The Capital 
is being'put on, preventing the sleeve ot the under coat :. ,.he8b!r" Dinatratecl.-The Poppert patent improved 
from slipping upward, It consi�ts of a curVed body ·weight sliding blinds, ilIusl:rnted.-The new deco-
plate having one end upturned to "form 'a book, Iiri 'elastic ration in -the aPse of Ik Paul's.-Pleparing walls 
with double loops being fastened to the plalie. The de- for. paperiug.-An improved carpenter's clamp, 
vice is quickly applied and may be folded to occupy but illustrated.-An Improved sanitary appliance, illus-
little space in th, pocket. trated.-Hughes' improved drawing table, illus-

ANIMAL TRAP. -J ohn Ross, Halifax, 
trated.-Helping the deaf to hear, illustrated. ' The Scientific AmeriCan Architects and Builders Canada. This is practically a double trap. and has pro- EdItion is' issued mon1hly. $2.50 a year. Single copies, visIOn for holding animals at each end. It has doors on: 25 cents. . Forty large quarto pages, eqna! to about" jts upper side riear the ends, and downwardly Inclined: two hundred. ord4tary book pages ;  forming, practi-· gates beneath the doors. in connectjon'with tubular end: cally, a large . and splendid MAGAZINE 011' ARcmTEosections in which . are sliding pistons to forcibly eject: TUBE, richly adorned with elegant plates in colors and '1inimaIs thrOugh the doors. There are trap 'doors in the: with fine engravings, illustrating the most interesting top, upon which tiltiog platforms mounted on th� top ot examples of . Modern Architectoral Construction and . the 'box 'deliver, a bait ' rod sustaining hait near the- 'allied subjects. platforms. . . .. The rnune.ss, Richness, CheapUess, and Convenience ANIMAL- TRAP. � Chal'les A. Snow, of thiii work have won for it the LABGBsT CmCULATlON . :L1me .Bprings, Iowa . .  This trap .when, sprnng actjULtes a of any .Archltectural Publication in the world. Bold by 

· knife which killil th'l aninial, the trap afterward resetting all newsdealers. MUNN & CO., PuBLISHERS, itself, Ris made with a cylindrical case, cut aWay in ' 361 Broadway, New York. 

ThIl cllMge far Imertw.. under tMB head iB One Dollar a lim 

far _II wet'tw.. ; about eiflllt wot'dB to a lim. Ad"er

tiBem/mtB mwt be .... _ at publicatfon office ao ..... iv a. 
711urBdav momma to appeat'in tile foUowifW week's iBsue 

.. U. B." metal polish. Indianapolis. Samples free. 
Dl. catalog tools, l5c. Fras.o, 19 W8.rreu St .• N. Y. 
For storie quarry engines. J. S. Mundy, Newark. N. J 
Best Handle Maob'y. Trevor Mfg. Co., Lockport, N.Y. 
We make absolutely a perfect loose pulley oiler. Krld. 

ler Mfg. Co., Grand Rapids, Mlch. Send for circular. 
Bcrew machiues, milling maChines. and drill presses. 

The Garviu Mach. Co .. Lal .. ht and Canal Sts., New York. 
CeJlt,rlfugal Pumps. Capacity, lOO to 40,000 gals. per 

minute. All sizes In stock. IrvtnVan Wle, Syracuse, N."t . 
Guild & Garrison, Brooklyn, N. Y., manufacture steam 

pumps, vacuum pumps. vacuum apparatus, air .pumps. 
acid blowers. filter press pumps. etc. 

Emerson, Smith & Co.. Ltd.. saw manufacturers. 
Beaver Falls, Pa., will send Sawyers' Hand Book on Clr
culars and Band' Saws free to any address in tbe world • 

'J'he best book for electricians and beginners In elec. 

may live for several days in a very small qwui.tity of 
water if it is aerated sn1llciently to keep up the . sltpply 
of air drawn from the water by the fish. A small tribe 
reaching to the bottom of the pail and air bloWn into 1he 
water by a bellows for a few minutes, every few' hours Is 
all that is necessary. A very little food only Is required, 
so as not to contaminate the wuter by the dissolved f<XXI. 

TO - INVENTORS, 

An experlenc<I of nearly Ofty years. and the prepafatlon of more than one bundred thousand applications for Datents at home and abroad. enable us to understand tbe laws. and practice on both continents, and to possess unequaled fs.cilities for procuring patents everywhere. ; A synopsl. of the patent law. of tile United States and :all 
����:l�=r����.!'r��a�fo�a'tJ',��;f�e�tC::��� abroad. are invited to write to tbl. office for prices which are low. in accordance with the time. and our ex· tensive facilities for conducting the business. Addre.s lIlUNN & CO .• office SCIENTIFIC AMBRICA,N, 361 Broadway. New York. 

INDEX OF INVENTIONS 
. J.I'or which LeUer. Patent o r  tbe 

United S l ate. w ere Granted 

October 2, 1894, 
trlclty Is " Experimental Sclence." by Geo. M. Hopkins. A.ND EA. CH BEA.BING THA.T DA.TE. By mall. t4 ; Munn & Co .. publlsbers, 361 Broadway, N. Y. 

For the or\gina\ Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills. Shears, etc . •  address 
J . S. & G. F. Slmpson. 26to36Rodney St .. Brooklyn, N. Y. 

Competent persons who deSIre 8Ilencle. for a new 
popular bOok. of ready sale, with handsome profit. may 
apply to lIlunn & Co., Bclentlflc American office. 361 
Broadway. New York, 

prSend for new and cOIllPlete catalogue of Scientific 
and otber Books for saJe by Munn · & Co .. 361 Broadway. 
New York. Free on 8ppll .... tlon. 

HINTS TO CORRESPONDENTS. 
Name. and A. dd rel!l. must Q.!:company an letters, or no attention will be paid thereto. This is for our information and not for publication. 
Reference. to former articles or answers should give date of paper and page or number of question . 
Inq u lrie. not answered ill rBWlOnable time shonld be repeated ; correspondents will bear in mind that some answers require not a little research, and, though we endeavor to reply to all either by letter or in this department. each must take his turn . BUfue:: �toJJ�rc::S�::�l�O!d�� 

houses manufacturing or carrying the same. 
Special Wr1t.ten InforlDati o n  on matters of 

personal rather than general interest cannot be expected without remuneration. . 
Scientific A.m erican Su pplement. referred 

to may be had at the office. Pnce 10 cents each. Book. referred to promptly suppUed on receipt of price. 
lUi nera). senU or examination shonld be distinctly m,arked or labeled. ' , 

(6263) J. D. F. says : Please tell me how 
to color old gun batrei8 where the color has worn oft. 
Want blue and brown. A. Bluing barrels.-The blu
ing of gIpl barrels is eftected by heating evenly In a 
mn1lle Mtil the desired blue color is raised, the barrel 
being first made clean and bright with emery cloth, leav
ing no marks of grease or dirt upon the metal when the 
blning takes place, and then allow to cool in the air. It 
requires considerable experience to obtain an even clear 
blue. Browning inns.:"'The folloWIng recipe for brown
ing is from the United States Ordnance Manual : Spirits 
of wine, 1� ounce; tincture of· iron, 1� ounce; corrosive 
sublimate, 1� ounce; sweet spirits of niter, l� ounce ; 
blue vitriol. 1 ounce; nitric acid, '" ounce. Mix and 
dissolve in 1 quart of warm water and keep iri a glass jar. 
Clean the barrel well with caustic soda water to remove' 
grease or 011. Then clean the surface of all stains and 
marks by emery paper or cloth, so as to produce an even 
bright surface for the acid to act upon, and one without 
finger markS. Stop the bore and vent with wooden plugs. 
Then apply the mixture to every part with a sponge or 
rag, and· expose to the air for twenty-four hours, when 
the loose rust shonld be rubbed pft with a �teel 
scratch brush. Use the mixture and the scratch brush 
twice, and more if necessary, and finally wash in boiling 
water, dry quickly, and wipe with linseed oil or varnish 
with shellac. 

(6264) E. R. asks : 1. Upon our ranch 
we have a hydraulic ram which forces water for domestic 
purposes into a tank 80 feet high. The ram is fed from 
an artesian well and the water has a fall of 24 Inches to 
It. Every six or seven months, the air chamber becomes 
so 1IIled \vith water that it scarcely operates until the 
chamber is removed and water allowed to escape. When 
the chamber is in that condltion, the valve in operating 
pounds very hard, as though it was striking somethmg 
solid. . What causes the chamber to fill witl!. water � A. 
The air in the air chamber is absorbed by the water under 
pressure. when the water having no air cll£lhion and beinK 
non-elastic produces a sharp concussion of the valve as 
observed;' The air chamber should luive an air cock at 
the bottom to let out the water and allow air to draw in 
when the air in the chamber has been absorbed. 2. Can 
I make an earth battery in the following manner. First 
dig a deep trench in moist earth, then stand a copper 
plate 4X4 feet upright In one end of the ·trench, then a 
ZlDC plate; same size, a' short distance from the copper, 
and so ou, copper and zinc alternately. indefinitely ; the 
space between the plates to be filled with moist earth � 
Would the current become stronger if salt deposits were 
made between the sheets of metals � A. Thls will make 
an earj;h battery if you connect all your zincs together 
and all your copper plates together. No zinc and cop
per must touch. The battery will be very feeble, and 
will if used soon polarize. No reliable calcnlation of its 
power in watts can be given. BaIt water poured on the 
surface wonld increase the power. 

(6265) J. M. S. asks if there is any way 
of prolonging the life of a fish 20 or 24 hours in a 

. smalJ quantity of. water sulll.!lient tci �ver them in a 
bucket. If the matter consunied .by them to retain life 
cOold . be artI1Icially suppIied, and if SO how �_ A. Fish 

[Bee note at end of list about copies of the.e patenta.] 
Advertising apparatus, W. H. Belll' . . . . . . . . . . . . . . . .  527.024 Aerator, H. Fowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526;998 tl::'� v'i,���:8�(r�:�'bIfn:::'�·�:�c; p:· '6: �700 

Thompeon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ft�i��r':'!���J:�::'��: �: :-!:��.":':��::::::::: ::.�::'.: Baga.se burner. E. A. Koch . . . . . . . . . . . . . . . . . . . . . . . . .  . Bake pan, C. J. Rundberg . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Baling press. A .  Wickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . Banjo mute or damper, J. D. Hlll'JIer . . . . . . . . . . . . . .  ; Barrel. A. C. Calboun . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  . Uarrel cover. Cooper & Jacoby . . . . . . . . . . . . . . . . . . . .  . .  Base and column. lmockdown. W .  Hetterschled • .  Battery. Bee Electric mouth ·battery. 
I:a: !�IJ�':f.'o�S.S&':¥:;�: : : : : : : : : : : : :  : : : : : : : : : : : : : : :  =:= Beds or seats. elastic wire support for, G. D(lml. -

nick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Bell, m8jllleto call. J. B. 8mith . . . . . . . . . . . . . .. .  , . . . .  � .  
::li·be����rc;,t.:�p��n���ayior::::::::::::::::.: : :  
t:rI1�s 19� ff�I}�J,E:r;A1���:.�: �:.��.�: Blower or Injector tor boiler fur/l8ce�, steam. D. D. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 526.703 Boat detaching apparatu •• F. Blanding . . . . . . . . . . . .  526,989 Boller. See Steam boiler. " 
Boller cleaner. mechanical. C. W. Brown . . . . . . . . . .  526.853 Boller fiue •• machine for lengtbening, J. Cum- . 
. mllll!' . . . . . . . . . . . . . . . . . . . . . . . . . .  c . . . . . . . . . . ... . . . . . . . . .  �688 
Igll:� ����a�<;.'"Vi�'�· �;,�1���·liii8i-iii,:s oi: �919 Forsytb &; BelL .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526.99'l Book. clieck. Mlddlekautr & Aitken . . . . . . . . . . . . . . . . .  �787 Bottle and stoPller therefor. G. B. Barnes . • . . • • . . .  �6n 

tgtU:' ���!¥ti�:d C,j�i�:::k��':::�iniid; ' W: ' Eo: 526,772 
Ware . . . . . . . . • • . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  526,sso Bottles. macblne for slroplng and fi1Jing siphon, . 
T. Fel'l(11llon . . . . . . . . . . . . .. ' .' . . . . . . . . . . . . . . . . . . . . . . . 526,861 Bottling apparatu., D. Doyle . . . , .. . . . . . . . . . . . . . . .. . .  626,T13 Box. See Paper box. Spool box. '. Bracket. See Curtain bracket. . . .; Brake. See Car brake. Elevator: slU'ety brake. FrIction brake. . ' Bread. method of and apparatus lot prpduclng ' letters or characters in. R. M. Sball\ir . . . .  ;· . . . . .  527.1Y.1( Bricks from coal dust. making. B • . MuIler • . . . • •  , • .  626.\136 Bridle brow band. C. H. Hartwig . . . . . . : . . . . . . . .  ; . . .. 526.706 Brosb support, G. F. Whiting . . . . . . . . ; . ;  . . . . . . . . . . . .  627.032 Burner. See Bagasse burner. HYdrocarbon . burner. . , . But��Ck:�i' ����i':.' lr�� . .  ���.���� . ��� . .  �� Button. a. l'o.Bchel . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . .  . .  

g:'�::������:r�����?ll.�. ����: : : : : : : : : : : :  8:� ���n�, �g°ti'���e�,I��1iniid: w; 'Wiillace Car fender. A. J. B. Berger . . . . . . . . . . . . . .  : . . . . . . . . . . . 
g: I:�a:�: t\;. ���".i'c�ii.i::::::::::::::.:::;·::::::.: ' IltII 
g: �::16':i'��i:gg=:�r�a!; ���.ii:'c:Bii� . , 702 houp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 526.803 
�t·o�t"��l��. r:c�:��t:'io":ltge ��Jf.!'Jt:"� 626,115 
eari'f,;1e. :':1��l.'3� Vi: Jaitiiison': .:;�::::::::;.:::::;:. Carri8lle. folding baby, H. Anhalizer . . . . . . . . . . . . . . .  Case. See File case. Case or holder for letters, etc., I. C. GOuld . . . . . , . .. �'17ll 
8::rl�:�J:'!����8�����il!I�,j;.uri.; iipiia� , 768 
celft��u:o�rll-J;e�8 .�. �: �: .����::;;::::.:.::::::::: . 4 
g:::,':,lg€.ein����u!eo�: ���P£l'g"bu::::::.;::;.::::: CbiLIklug device. IIne,.,J. W. Nell' . . . . . . . . . . . . . . . . . . .  . Cbocolate dlpf,er. C. \7ou •• e� . .  : . . . .  ; . . . . . . . . . . .  , . .  . .  
g��I�fs��. �.RW �W;�8ii.�,·.·:.·::::::.·:::::::�·:::: 
g:�s:;.pll:�k�M;,�?�.��::::::::::::::::::::::::::::: 
g:r:;��\J,wr.'M.n�\.�o:;��: : : : : : : : : : : : : : : : : : : : : : , . : 
g:r.,t"'�'e�;'��i;df.igA&n�:l�·ii:: ·Lortot: : :·.: Clothes drier. J • .  B.rown . . . . . . . . . . . . . . . . . � . . .  � �  . . . . . .  . 
�o<>!�r����'i:'i�:·�W.'ii�tiipiire;:;:�.·.�.·.:·:.·:.·.·.: : : Commutator. H. G. Reist . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Conductor swltcb. G. H. Benjamin . • . .  , � . . . . . . • • • . .  

gg����J';�rj�Ji:.�B��iTfn:: : : : : : : : : : : : : : : : : : : : : : : : : :  
gg���'k�t��'::y.�:.�����: : : : : : : : : : : : : : : : : : : : : : : : : Coupling. See Car coupling. Tbill ooupllng. 
�::t;:�yC���:e�t3�t!.s&JS.J���Jg�y:::·.:: :·. : : : Crevasse closer, lIi. A. Las� . . . . . . . . . . . . . . . . . . . . . .  . .  
g:m.i��\��:·df.ksA�lewBro;,k: : : : : : : : : : : : : : : : : : : : : : : :  Cultivator. hand, T .  T .  Rodes . . . . . . . . . . . . . . . . . . . . .. . . 

�y�f�a;:d1ieIfien�tb�Jiiimbe;:s:::::::::::. Current distribution. combined .ystem of alter-
cuJ:l�Jfr:��e�l:ffu.talli8�'!f.bGre.;n·.·.·.·.·.·:.·. : :  : Cycle. trOlley, H. L. Gardner . . . . . . . . . . . . . . . . . . . . . .  . . Decorative films. device for applying. W. H. po�. Dental vulcanizer. T. G. Lewis . .  . . . . . . . . . . . . . . . . . . . .  786 
8ir.\'ti'i';i .. �:cI:g}:��.W.�·E. Jescbk� . . . . . . . . . . . . s20.!MW. Door bolt socket. Jocbmus & Bonghton . . . . . . . . . . . . . 62/i.1l24 &,O::�·hfi:�:��.0(v �F.';Jr����?��·:. ·. '::.'. '::: . . : . .... '::.: : :  526,� 
Rgg� :��al�hB�:B!ci:-.:.����: .��: : : : : : : : : : : : : : : :  
Eg:;:he:l'il�� g�":�rtin�' �::'Jl�:�I.F.Adiii;:::.� :.: 
E�:���i����gl��foJ'h��:,ej�ir���:.·.·::.·::::.:: �: Drier. Bee Clothes drier. . Drying cylinder. A. G. PauL . . . . . . . . . . . . . . . . . . . . . . . .. 526,734 Dye. black .8.Zo, A. Weinberli . . . . . . . . . . . . . . . . . . . . . . . 526.763 
�r.':\:ur;.:-:;��a����� . . . . e::�.::::::::::::::::: : : �W Ele'i?'lI'i:g�l!.�o� .• .'. �?��?������. �� . ����t20�?21, lm��J:l� :::��h�:.d�r!�O; iii: Vi: Rice; J'::::::::.': Electric motor. J. H. Clark . . . . . . . . . . . . . . . . . . . . . . .  . .  
lm::�i� �o;�,:sd\!t�'g��lt,g:=arn.ffo��:i� tin!!. C. HolTmann . . . . . . . . . . . . . . . . . ; . . . . .  ; . . . . .. . . .  �810 ·Electnc mouth batte'Z, L. L. Funk . . . . . . . . . . . . . . . . .  527.037 
m:��:� :�rct:"i.c8'. Be�����.� :::::::::::::.: :.: : :  m� Electrical switch setting, Indicating. and control • 

Ele�:��e.j:':;.�n��:��t��m; · M.· 'ii: Cb�8io� 521i,813 
Ele��:�:��feiy 'brBke; MaybriCk' &; Asliwii':ili:::::  �:;\n 
ft:������u���o�n'::��?S'lo:n!���i. · enirtiii.: 626,1l'11 Pumping engine. Rotary. engine. . '.' Envelope. W. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1126.'1911 Extlngulsber. autom.atlc. C. Btreblow . • • . • . . . • . . . • •  626,8'15 Extractor. Bee Nail extractor. ' . . . .  

© 1894 SCIENTIFIC AMERICAN, INC.



J c itutific  !mtticau. 
FFaann'mJ'ecSb' Mana,. Csmkl.e:ily'.' L" e'no' ir"&' ' 's'ewa' rii:::::::::::::: �m Reel carrier. E. N' Dunwiddle . . . . . . . . . . . . . . . . . . . . . . . 526.692 

""'" �:gj�:�:lg�·c�j.�8.sg��iU-dy: : .. .. : :  .... : .::. : :':. : : ':.:::: ���� 
J:���es::et��:�:t��dd���lels�vlr: �ri�ri8S' '& 527,018 Register. See Fare register. Rot" air register. 

8mith . . . . . . . 
' 

. . .  '., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  526,727 Register for counting the strokes of pistons, etc., 
Feedwater beater and steam generator. D. Myers 526.841 F. L. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526.884 
Fence, J. H. Long . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . . .  526.927 Registets, air mOistening attachment for hot air, 
�:���,!�g��';,n6�r 'f��d.r.: A. Leyner . . . . . . . . . . . . . . . .  526,718 Rell�"t!��W�!ChaniC8i.· iiiovement 'for engine; if: 526.923 

File. W. H. Morden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526,726 L. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526,885 
File case or cabinet, P. J. Pauly, Jr . . . . . . . . . . . . . . . . .  526,815 Retinning batbtubs, D. B. Hilton . . . . . . . . . . . . . . . . . . . 526.836 

�:l���: &: J:'p1f,'ft��J .. ::::. '.'. '.' ':::::::::. '::::::::::::.: : : g�:�i� �ll,�g�aie.Pct· ::���:[��n,;;echaiiiS·m: c: Ei: J:oiinson g�:� Filt��il���. ���������!����r����c�: E.aif:nrt;.���: 526.922 ���an�'i.�n�e::��fn��I1ffniversal, J. Bap-wen . . . . . .  526,673 
Fire alarm telegraph system, W. E. Decrow . . . . . . .  526,893 Rod support for screw or other machInes, C. E. 
Fir'ilii'JN:s& ri:���n���.i:.i�� . .  �p.p����u� . .  �.��: 526.728 I ROl��b.::r[I� ·j: W: 'VaUghan: : : : : : : : : : : : :  : : : : : . : : : : ; : :  �J� Fire escape. E. 1. Blount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526.679 Rolling car wbeel tIres, macbine for, W. E. W,l-
�lre extlnllulsber, cbemical ..... M. L. Bosworth . . . . . . 527,036 llams . . . . . . . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . .  527.038 Flanging macbine, Kirby & Henning . . . . . . . . . . . . . . .  526,714 ROOfing, combination, C. H. Dana . . . . . . . . . . . . . . . . . .  526.994 Flesb lng machine, C. J. Mayer . . . . . . . . . . . . . . . . . . . . . 526,724 Rooting tool, C. H. Dana . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526,995 
Floor. fireproof. O. W. Norcross . . . . . . . . . . . . . . . . . . . . . 526,731 Rotary engine, T. L. Blackwell . . . . . . . . . . . . . . . . . . . . . .  526.801 Fodder preparlllg apparatus, A. F. Davis . . . . . . . . . .  526,689 Routing macbine, Scbraubstadter, Jr., & Scbill-Food screen. Rboads & Spannagel . . . . . . . . . . . . . . . . .  526.942 lUg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527,025 
���:'��.br�:�'c���\�i�;"�a�:�s . . . . . . . . .

.
. . . . . . . . .  526,968 Sadj:lyn . .  ����l��.' . .  �ac��� . .  ���. ����.�'. �:. ���� 526,672 Furnace, Gallagber & Moore . . . . . . . . . . . . . . . . . . . . . . . .  526.770 Saddle, barness, H. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526,716 

���rtc:r�o�a���tW�nl. ���c�: .�.���.�i.S.Ci:::::::::::.: �:�� �:�g��l:��� r���i�rt;;u�g�r .�����: : : : : : : : : : : : : : : : g�:��g Game apparatus. Parker & Friend . . . . . . . . . . . . . . . . . .  526.908 Sash fastenerj U. A. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . .. 526,863 Game apparatus, F. R. Scbleininger . . . . . . . . . . . . . . . .  526,946 Sasb bulder, . Weldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526.764 

a:����tn���e�: ¥iiis';,'t.c.���:::::::::::: .:::::::::::.: g�:�� ���:g��,a;i:';!\�d�n1: ����i�a�: .�: .��.��.�: :  : : : :  g�:�i� 
g:�e�

a��� �����;e,:!t�?Xil�fi:ayBC�6!!r�g·�aie: 526
.
852 ���:���g We�c���� :�::�n�' F. Bernard . . . . . . . ..• . •  526,675 

Gate, W. F. Gatewood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526.701 Sbafting banger, J. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . .  526,710 Gearmg, adjustable. W. Scbnurr . . . . . . . . . . . . . . . . . . . . 526.750 Sbears, Nickerson & Keller . . . . . . . . . . . . . . . . . . . . . . . . . .  526,814 Governor. R. c. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . .  526,856 Sbips, construction of, S. Stuart . . . . . . . . . . . . . . . . . . . .  526,823 

8�:��: �a.�G�*"-�W��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: ��� ���rt��S}:�';in�r.�.����t . .  ::::::::::::::::::::::: ��:� GriIldinJit lawn mower knives. device for. W. J. Sign, endless. J .  M. Long . . . . . . . . . . . . . .• .. . . . . . . . . . . .  5·!6.905 Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526.824 Sleigb, bob, S. C. Paulson . . . . . . . . . . . . . . . . . . . . . . . . . . . 526.938 Guns, shell ejector for breakdown, W. C. Daven- Spark arrester. H. Bell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526.828 

HaE��: ' see' Door iiange;,: ' Lamii 'hanger: Shait� 526.690 �g�'i�I:ac:rJ�r::cgrri���r�·�J>..'it:���: : : : : : : : : : : : :  g�::lMi . ing banger. Trolley wire banger. Spool box. C. Tullner . . . . . . . . . . . . . . . . . .• . . . • . . .• . . . . . .  526,876 

�:��:te� c:;,.��bl.�.;iner::::::::::::. ::::::::. �:�.i �g�i:: P��. v,.���h������: . . . . . . . . . . . . . . . . . . . . . . . . .. 526,895 Harvester cutter bar, A. J. Woodin . . . . . . . . . . . . . . . .  526.827 Square, G. G. F. Boswell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.035 Hat bodles on cones, machine for wettiDjl. Grover Stamp, time, J. J. Busenbenz. . . . . . . . .•• . . . . . .•• . • . . 526,8a4 & Nortbrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526,999 Steam boiler. J .  E. Scblieper . . . . . . . . . . . . . . . . . . . . . . .  526,947 Hay carrier apparatus, W. Louden . . . . . . . . . . . . . . . . .  526,839 1 Steam trap, O. Gassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526,862 Hay rake and stacker. combined, A. Ryan . . . . . . . . . 526.819 Steerin" gear, vessel, D. M. Maxon . . . . . . . . . . . . . . . . .  526.930 Hay rake. horse, P. F. & C. A. Fleming . . . . . . . . . . . . . 526.80'7 Stetboscopic instrumentj R. C. M. Bowles . . . . . . . . . 526.802 

n:�t���
e, ��!s"F�';d�at�Ct'i,�ter: " . Hot . 'water 526

,
886 ��gg��i1!fi�i'B�die�\':,���':: ' " ' ' ' ' ' ' ' ' ' ' ' ' ' ' . . . . . .  526,916 

heater. Tire beater. Stove ash-pi.t mould, Kahn & Moore . . . . . . . . . . . . . . . . 526,90:1: Heating' and ventilatin� rooms, apparatus for. T. Stove boards, manufacture of, Scbultz & West-N. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526,792 lake (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,#1 Heating apparatus, J. T. Grindrod . . . . . . . . . . . . . . . . . . 526,780 Stove, gas, Robertsbaw & Cooper . . . . . . . . . . . . . . . . . . . 526,791 Heating, metbod of, W. P. Skiffington . . . . . . . . . . . . . 527.029 Stoves or ranges, oven door for cooking. F. V. Heating system, A. G. Paul . . . . . . . . . . . . . . . . . . . . . . . . . 526.738 Knauss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526.974 

:::f���Ji�:ap�aiat�:'i��1ii'�.nj: 'P: . BusHeid .': g�:� ��������T'il::reg-al�iJl�����nrinii: E: iI:C But.: :  g�:�� Hermetically closing gazogenes, etc., means for. Switch. See Electric switch. ElectriC snap 
Hi;';e��!�t��· iJ:';vice,"W: it: wiiliam,; : : : : . : : : : : :  : :: ��:� SwI���t;.�;,k!'�il;:;:lb�'ril��: C. L. Lincoln . . . . . . . . .  526.979 Hitch lDf:{ horses, means for, M. P. Hagen . . • . . . . • •  526,898 Table. See Draughting table. Hollow ware, machine for makinI', Dyer & Bing- Teetbing ring. M. L. Metzger . . . . . . . . . . . . . . . . . . . . . . . 526.932 bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 526,693 Telegrapb key and sounder, combined, P. D. Cox. 526,965 

:g�:eSb�';,� !l:;\e,°t��;'d. L. A. Anderson . . . . . . . . . .  526,671 r.:l:g�g�:'t�.:n'."miti��,ek: 0: :AnthOny:::::::::: : :  g�;:i Hot air register, E. A. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . 526,848 Tbill coupling. R. & E. Brent . . . . . . . . . . . . . . . . . . . . .. . .  527,01Q Hot box Indicator and oiler. A. F. Gregg . . . . . . . . . . .  526,921 Tbill support, J. E. Dolber . . . . . . . . . . . . . . . . . . . . . . . . . . . 526.691 Hot water beater, Eisert & Talcott . . . . . . . . . . . . . . . . . 526.967 Tbrasblng macbine. pea, C. E. Paterson . . . . . . . . . . .  526.869 Rydrocarbon burner. H. Clulf. . . . . . . . . . . . . . . .  . . . .  527.012 Tire beater, Liefbroer & Tendolien . . . . . . . . . . . . . . . . . 526,977 Hydrocarbons, apparatus for burning liquid, W. Tire. pneumatie, C. K. Welch . . . . . . . . . . . . . . . . . . . . . . . 526,882 R. Pearson . . . . . . . . . . . . . . . . . . _ . . ' "  . . . . . . . . . . . . . . .  526.737 Tires, armor for pneumatic. S . .M.. Schindel. . . . . . . .  526,846 Indicator. See Hot box indicator. Micrometer Trace fastening. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . • . . 526,681 indicator. Trap. See Steam trap. Inbaling apparatus, A. L. Lonnerberg . . . . . . . .. . . . . . 526.906 Trap. H. 1'. Busb . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  526.991 Injector, J. Desmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 526.918 Traveling cases, fastener for telescopic, J. B. Iron. See Curling Iron. DUgUId . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526.829 Journal bearin�, Farnsworth & Roberts. . . . .  . . . . . • •  Trolley guard, H. J. Tanner . . . . . . . . . . . . . . . . . . . . . . . . . 526.756 Journal bearing. Sendelbacb & Wilkins . . . . . . . . . . . .  

I 
Trolley spring, J. L. Hanson . . . . . . . . . . . . . . . . . . . . . . . . .  526,705 

k�fc���arca�ie;!�� � �'l:'�;np';oii ':: ':::::::::::::: : : : r.�g�:lr:���e��g��r�.J: ��';,'iI'!,ii: : : : : : : : : : : : :  : : : : :  g�:�� 
l�r!e�inge��'l.��ln�o���e�· Webber. . . . . . . . . . . . • 

�����: ��;�7j·. t.��fit�':,g��: : : : : : : : : : :::::::.: : : ��:� Knittinll machines, thickening thread mechanism Truck pedestal and axle bOX, car. E. Cliff . . . . . . . . . . 526.857 for, Lang & Danie]l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527,019 Trucks, center bearing for cart W. Robinson . . . . . . 526.844 Lace fastener, sboe, E. R. Dulje . . . . . . . . . . . . . . . . . . . .  526,830 Type bolder, R. A. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  526,822 Lamp, coach, G. H. C. Tolman . . . . . . . . . . . . . . . . . . . . . .  526,877 Typewriting machine, L. P. Diss . . . . . . . . . . . . . . . . . • . . 526,894 Lampbanger, electric, W. S. Weston . . . . . . . . . . . . . . .  526.825 Tyoewrlting macbine, J. Felbel . .  . . . . . . . . . . . . . . . . . . .  526,774 t:::k='ii��:il�"i� .. �· J ��h't�e·. · . . ::::::. ':::: .. ::� . g�:�M � :l��: :�;1�: �:�:'����T �B.'ta::�';,'ii : : : : : : : : : : . : : ��+� Lamp, str\let, W. Ritter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 526,870 Valve. gate. L. S. Wbeaton . . . . . . . . . . . . . . . . . . . . . . . . . .  526.79'7 Lamp snpporter, vehicle, J. Wise . . . . . . . . . . . . . . . . . . .  526,798 1 Valve, steam engine. W. G. Sbepberd . . . . . . . . . . . . . . 526,847 Lasts for boots or sboes. macbine for manufac- Vebicle. two .wbeeled. W. F. Valentine . . . . . . . . . . . .  526,952 Lat�w.mi'k�is�n ������: : : : : : : : : : : : : : : : :  : : : : : : : :  : : : :  g�:�i � :lg�l�:��; �, «a. �fet;l;;g"r:::::::::::::::::::::::. g�:m Latcb and lock. J. MacLacblan . . . . . . . . . . . . . . . . . . . . . . 526.980 Vent tltting. O. Scblemmer . . . . . . . . . . . . . . . . . . . . . . . . . .  026,912 Leather dressing compound, J. E. M. Bourgeois . .  526,769 Vessels, means for raising sunken, E. M. Arnold .. 526,959 Lighting apparatus, building. J. S. Roblin . . . . . . . . . 527,005 Vessels, means for raising snnken, J. A. Bisceglia 526,800 

��;��:p::-!t��elo:,:ifBi����orowe;'ing ' iieavy: 526,736 �!r;,li'iJl�I�';ip,:ing· b"':rr"i; 'C: 'Moriet: : ':. ':::::::::. ': g�:�M H. A. Eckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526,694 Watcb winding, S. ScbisgaU . . . . . . . . . . . . . . . . . . . . . . . . . 526,871 Lock. See Combination lock. Electric lock. Mor-

I 
Water closet, J .  Campbell . . . . . . . . . . . . . . . . . . . . . . . . .. . .  526.891 

J..oc������V"ittnm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526,878 � :tle£.Itlh��v���a��1��: �: }t. ii��fg�d: : : : : : :  : :  : : : :  g�:�M Locomotive driving g-ear. A. Pr&watke . . . . . . . . . . . . . 526,981 Wheels, suspension rim for vehicle, Ie. B. Killen .. 526,713 

t:�o�r;��� ft����e'i-':���.��.�: �: .�������: : : : : :: ���� Wb����r�.::.�����������. �.��.������ �.���.����: .�: 527,000 

t:g:::'s�u�tl�?��Biiwortii: : : : : : : : : : : : : : : : : : : : : : : . : g�:�}� �l��g'�l��od�%:�ufton���s�: Rawdoii: : : : : : : : : : : : :  g�J� Lubricator, J .  P. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526,838 Wire stretcber and staple puller, combined. G. Lubricator, H. Pennington . . . . . . . . . . . . . . . . . . . . . . . . . .  526.816 H. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 527,008 Measure. gange, W. J. & M. R. Littell . . . . . . . . . . . . . 526,926 Measurf'ng instruments. Bcale and index for electrical, E. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527,034 Measuring machines, signaling device for auto-matic, J. H. Wiemers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526.615 Mecbanically propelled figure. S. Wilson . . . . . . . . . . .  526,ge4 Micrometer indicator, J. Bath . . • • . • • • • ••• • ••• . . . . . •  526,960 
MIU. See Roller mill. Mould. See Stove asb-pit mould. Mould mOi.st""..ner, H .. C. :3crader . . . . . . . . . . . . . . . . . . . . 526,948 

MO�����d�n�a��'�����c��lti��r:�l ::1��� 
ed, A. C. Pemberton . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  026,738 Mortise lock, F. P. Burkbardt . . . . . . . . . . . . . . . ' "  . . . . .  527.011 

Motor. See Electric motor. Motor, J. S. Mackie . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  526,928 Mncilage, device .for mecbanically applying, V. 
H. Bazerqne .. . . .. . . .. . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  527.009 

lItull' and purse. combined, I. Sprung . . . . . . . . . . . . .. . .  526,950 Nail extractor, R. Blake . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . 526,678 Nipple bolder, .T. H. Vinton . . . . . . . . . . . . . . . . . . . . . . . . .. 527,031 Nut and bolt lock. A. & A. Franklin . . . • . . • . . . . . . . . .  526.697 Nut lOCk, A. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526.996 Nut lock, W. H. Gelbaugb . . . . . . . . . . . . . . . . . . . . .. . . . .  526.896 Packing, piston, W. Buckley . . . . . . . . . . . . . . . . . . . . . . .  526.682 Padlock, permutation, I. B. Rapaport . . . . . . . . . . . . . .  526,7<10 Pan. See Bake pan. Paper box. Howe & Davidson . . . . . . . . . . . . . . . . . . . . . . . 526.782 Paper doll, C. N. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526,1101 Paper fastener, H. H. Cabot . . . . . . . . . . . . . . . . . . . . . . . . . 526.855 

J;:¥��i�����p��f.ig�W: �o�rii-:�� : :  : : :  : : : :  : : : : : :  ��:rs8 Pattern for curvilinear designs, adjustable. W. J. Henley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526.900 Perf.oratin� device, J. G. Goff . . . . . . . . . . . . . . . . . . . . . .  526,777 Pianoforte repetition attacbment, W. Simkins .. . .  527.028 

�1�n'i'i.t;�::;'b�i.�':D�::r!;,���'n��: : : : : : : : : : : : :  : : : :  : : :  g�:Ull Planter, corn, E. E. Schlosser . . . . . . . . . . . . . . . . . . . . . • . . 526.749 Planter, seed, V. G. Richey . . . . . . . . . . . . . . . . . . . . . . . 526,7!U Pliers, wire crimping and fastening, E. L. Wil-liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526,768 Plow and planter. combined, J. F. & E. J. Wil-liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526,765 Plow. rotary. J. W. Dunbar . . . . . . . . . . . . . . . . . . . . . . . . . .  626.806 Plow stock, combination, A. E. Jones . . . . . . . . . . . . . . 526, Plow sulky, H. Clawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526 Plow, sulky. Westervelt & Clapp . . . . . . . . . . . . . . . . . . .  526, Potato digger. W. F. McNamire . . . . . . . . . . . . . . . . . . .  . . Powder divider, R. E. McClelland . . . . . . . . . . . . . . . .  . . ��:;:�:f�:�'g���I� aif����'. �'. �:. ����.��: : : : : :  g�:ri Press. See Baling press. Double-actinJ,r press. Press for ·flnishing moulded articles, Laraway & West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526,717 
FrO���I�ftz,sJ'r�� . .  ��r . .  :�sse��, . .  ��t�o�rd: . .  C: . . �: 526,751 Pulverizing rock, machine for. P. McKellar . . . . . . .. 526,788 �:::�: ror�e����:·i .. hoiiipson : : : : : : : : : : : : : : : : : : : : :: :  ��:�M P)lmp, bydraulic air, E. H .  Weatberhead . . . . . . . . . .  526. Pump v:alve, T. S. La· France . . . . . . . . . . . . . . . . . . . . . . .  . Pumping engine, Wbiting & Wbeeler . . . . . . . . . . . . . .  526, Hail. ftan�er guard, C. H. Sberwood . . . . . . . . . . . . . . . .  526. ltailway conduit. electriC, M. Cattori . . .• . . . . . . . .• . .  526 B.aH'way conduit, electriC, R. B. Wilson . . . . . . . . . . . .  526 Railway crossing gate, G. W. Pbillippi. . . . . . . . . . . . .  526.941 Railway !late. F. Carlson. . . . . . . . . . . . . . . . . . . . . . . . . . 526,770 RaHway gate. automatic pneumatic, C. H. Sher-wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Railway joint bridge. C. C. Wells . . . . . . . . . . . . . . . . . .  .. Railway signal case, U. G. Selby . . . . . . . . . . . . . . . . . .  . Railway switcb, Crow & Mulkey . . . . . . . . . . . . . . . . . .  . .  

D ESIGNS. 

Billiard table enshion rail bolts, covering ' plate for. M. BenSinger . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.670 Brusbes, etc . •  back for. C. C. Wientge . . . . . . . . . . . . . . .  23,668 

8���.i'.::xA:�·1.rWe���:�. ������� .���: �'. �: .�.�����: �:�� Dust pan, M. C. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,676 

E���'i;���tJ� 5�\{i:J;e(�.�u:.���::::::::::::.23:672 'to ��:�n Lamp cbimney, W. J. Patterson . . . . . . . . . . . . . . . . . . . . . 23,675 Lamp fount holder, M,ller & Scbmitz . . . . . . . . . . . . ... . 23,671 Lever, band, N. Du Brul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.680 Pen rack stand . . T. M. Keep . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,677 Wall paper. L. Clemencet . . . . . . . . . . . . . . . . . . . . 23,662 to 23,666 Wall paper, M. G. Hatch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,867 

TRADE MARKS. 
Bitters, vegetable. E. N. Bates . . . . . . . . . . . . . . . . . . . . . . .  25,295 Buttons, pins. and cbarms, gold, C. L. Rost . . . . . . . . .  25,279 Cement, Portland. Lagerdorfer Portland Cement Fabrik von Eug. Lion & Company . . . . . . . . . . . . . . . 25,298 Cheese, La Societe des Caves et des Producteurs Reunis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,2H5 Clotbes pins, Howells, Moffitt & Company . . . . . . . . . .  25.302 Clothing for men and boys; Greenewald & Com-pany. . . .  . . .  . . . . .  . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  25.283 Collars and cuffs made of pyroxylin materials, �'iberloid Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,280 Condensers. steam engine, Geo. T. Blake Manu-facturing Company . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . .  25,304 Corsets and gloves. J. Lichtenstein & Sons . . . . . . . . .  25.281 Fertilizers, L. Sanderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.299 Flour. wbeat, Norton & Company . . . . . . . . . . . . . . . . . . . .  25,286 Gum, cbewlng. Cbattanooga Medicine ICompanv . .  25.234 Hardware, certain named, Marshall-Wells Hard· . 

ware Company . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25.305 : Knit underwear, Hay & Todd Manufacturing , 
Linfri'.�.ftanlor . horses ' and . other 'animai';: ' ti: w: 25,282 1 

Pomroy, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  25.290 1 Mineral water, natural. M. V. Saunders . . . . . . . . . . . . .  25,296 Music, powder to facilitate the execution of, L. H. Gunnerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,301 Oils, JubrlCating, W. H. Crossman & Brother . . . . . . .  25,297 Remedies for purifying tbe blood, internal, F. Ox-nard . . .  . . . .  . . . .  . .  . . . .  . .  . .  . . . . . . . .  . .  . . . . . .  . .  . . .  . .  . . . .  25,29� Remedy, cough. Stuart Medicine Company . . . . . . . . • 25,292 Remedy for certain DamEd diseases. tonic. Lange Tonic Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.'5,291 Remedy for diseases of borses, H. L. Lobmeyer . . .  25.289 Roacb powder, G. Rolke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,300 Seed, clover, Gillett & Hall . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,287 Tablets for tbe enre of beart disease, W. W. Lacey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .. . . . •. . .  25,293 Veterinary remedies, G. B. Stewart . . . . . . . . . . . . . . . . . 25,288 Water wheels. James Lelfel & Company . . . . . . . . . . . .  25,300 

A pri n t e d  copy of the speCification and drawing of 
r:siE:t:::c�n 1�� ��rle£�ilj�;h�rd �lo�a��r: �Nic�rl�; 
25 cents. In ordering please state the name and number of tbe patent desired. and remit to Munn & Co., 361 Broadway, New York. 

RaHway switcb, C. L. Lincoln . . . . . . .  . . . .• . .• . . . • . . . .  C an adian pat.e n t s  may now be obtained by the in-Railway trolley, conduit, R, J. Hewitt. . . . . . . . . . . . . ventors for any of the inventions named in the fore-
I:ll::�s�r��::;m:�1gt��t!j, "'1o���ckiC; wrigiii fF���;;Jt;,!':�J1�';,dc���y,.fI;e g�IDfIMtea :g;e�f \.�re"f'i'ri 1W<�V�':"ii .. y rake.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·" . .  1i26,!l85 , W�;�ct��g�r'����r� :��,,��&!: �rg::.r:.;d. N
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ORDIN A RY RATES. 
I nside P alre, each i n sertion - _ "3 cenU a I Il1e  
lSacl. I'alre, each i n sel"ti o n  - - - - Sl .00 II. l i n e  

nr For some classes 01 AdverUsements, Special and 
Higher rates are required. 

'11he above are char�es per a�a.te line-abont eilZht words per Jine. '!'his notice shows the width of the line. and is set in agate type. "E�ravtng8 may head advertisements at the same rate per a�ate line, by measure. 'Dent, as th e letter press. Advertisements must be received at Publication Offioo a.s early as rrhursday morning to appear in the followiD.6l week's issue. 

Screw Cnttin�Automahc Cross Feed, etc. 

Catalogue Free 
of all our 

Machinery. 
695 Water St., Seneca Falls. N.Y. 

LAT H E S Shapers Planers, Drills, Macblne Sbop 
• Outfits, Foot Latbesl..Tools and Supplies. Catalogue Free. SEBAS1'IAN LATHE CO . •  

120 CULVERT ST .• CINCINNATI, O. 

M U S I C  AND LON G E VITY. -A PAP ER by Eph raim Cutter, M.D., in which the author endeavors to show that music prolongs or is thought to prolong life ; that diseases pecul iar to and preventive of longevity are those that impede the Circulation of air, blood and nerve force. That music is physiological ly capable of enlarll:ing the chest and the capillnries and of calming 
��ge�ert:l:;��n�'et�ft�����rT���n:vft�rvs1����e·b�ign��� musical people. Contained in SCIENTIFIC AMERICAN SUPPI,EMENT. No. 9�4. Price 10 cents. 1'0 be bad at this office and from all newsdealers. 

The Full Mounted Lightning Screw 
Plate for Pipe 
N e w  thing i ll Pipe 

Stocks and Dies. 

A stock wltb each die. 
Send for Supplement No. 2. 

Wi ley & Russel l Mfg, Co., Greenfield, Mass. , U .S.A, 

TO BUSI N ESS MEN 
Tbe value of tbe SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Itii:l circulation 
Is many times greater than that of any similar journal 
now publisbed. It goes into all the States and 'l'errlto
ries, and is read in al1 the principal libraries and reading 
rooms of the world. A business man wants Bomething 
more tban to see his advertisement in a printed news .. 
paper. He wants circulation. This he has when he ad
vertises in tbe SCIENTIFlC AMERICAN. And do not let 
tbe advertising ..,ent intluence you to substitnte some 
otber paper for the SCIENTIFIC AMERICAN when se
lecting a list of publications in which yon decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
tbe papers having a small circulation than is allowed on 
tbe SCIENTIFIC AMERICAN. 

For rates see top of tlrst column of this page or ad
dress lU U N N  &; CO., l'llbli slIe1'8, 

361 Broadway. N ew York. 

Pum�ing W,t;r ay �om�nll;! Air. 
We take pleasure in announcing that by arrangements made witb J. G. Pohle, we are enabled to furnish our customers with the 

POHI.E A IR LIFT PUMP. 
protected by numerous American and Foreign patents. 
so��:ss�����:;��fb��i>��f!�r�� :�::t���� t::tPee:.-

T��Jr:e�:rsg�k.i���� �*�{�n�r�t�N��''y ork. 

s; tar * IIla P$ 

By Richard A .  Proctor, F , R . A . S .  
* * 

A series of twelve elegantly printed Maps ')f tbe 
Heavens, one for every month in the year. Specially 
prepared for us.e in North America. With descriptions 
accompanying each map, giving the names of the prm
cipal stars and constellations, showing their relati.ve 
position'3 at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

1'0 whicb is added a description of the metbod of 
preparing and using artifiCial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations. by Alfred E. Beach. 

Altogether this is one of the most popular, useful 
and valuable works of tbe kind ever publisbed. 

One quarto volume. elegantly bound in cloth. Price 
$2.1)0, postpaid. 

MUNN &;; CO., Publishers, 
361 Broadway, N ew York. 
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ARTESIAN W�LLS -BY PRO F. E. G. Smith. A paper on artesian wells as a source of water supply. Essential geolog-ical con ditions of arte .. sian wells. Some cbemical features of artesian well supply. Contained in SCIENTI FIC AMEltlCAN SuP .. PI.EMENT. No. 943. Price 10 cents. '1.'0 be bad at tbis office and from all neWSdealers. 

O I L  WELL SU P P LY GO. 
l\Ianufactnrers of everything needed for 

ARTESIAN WELLS 
f�o�i��:.r �::tg�!: �r;:�c��:!���rCril:i��' Tools, etc. lllus'a catalogue, pr-ice / lSLS, 

and d·iscol.£nt sheets on. request .  

Pittsburg, 01 1  City and Bradford, Pa. 
Also, 32 Cortlandt St., New York. 

B U Y  
T E LE P H O N E S 
That Ilre Irood-n ot .. cheap lhina-s." The differ .. ence in cost is litt1e. We guarantee our apparatus and 
���r:::!;:n��� �;:�ti��t�ma;:l�:;elB��rIfa��jh��ts. 

WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block. CHICAGO. 

Largest Manufacturers of Telephones in the United States. 

1/4 H .  P. GAS ENGINE  CASTINGS 
nr Sema stamp fOf" 

TI!ustrated Booklet. 

A. F.WEEO & CO. 
106 & 108 Liberty St. 

N e w  York. 
Castings and Parts 

for Small Engines, 
Boilers, Dynamos. 

TR.ANSMISI:HON OF P O  W E R .  BY Friction Pul leys.-By G. D. HiSCOX, M.E. DesCt'lption and IllustratlOn of some of the many forms and com binations possible for the transmission and direction of power by contact pulIeys. With 17 engravings. Contained in SCI ENTIFI C AMERICAN SUPPLEMENT, No. 
9 :> 7 .  Price 10 cents. To be bad at tbis office and from all newsdealers. 

SINTZ GAS ENG INE  00.  
GRAND RAPIDS, lIUOH., 

u. S. A. 
Manufacturers of the S i n t z  !"ta. 
ti o n a  .. y a n d  lURl'tll e HaN-and !�:s��IJ II fo:;���t;San:sir����� Li��ting. Rnns witb manufactured or natural gas - Boats and launcbes. Prices within the reach of all. lIT Se;na for Catalogue. Mention this paper. 

B..EA.DY ! 
Fourteenth Edition of 

Experimental Science 

REVISED AND ENLARGED. 
1 �0 I'alres and 1 1 0  � u p e rb Cnt. added. 

Just the thing for a present for any man, woman. l'Itndent, teacher, or any one interested in SCience. In the new matter contained in the last edition will be found tbe Scientific Use of tbe Pbono!lrapb, tbe cnrious optical illusion known as the Anortboscope, together with other new and interesting Optical Illusions, the 
Rri!�le�l&i:�Y�d�:c�Jt�:s�b����. ��}rir:r�r�h���� 
���f:�s �c����ic�lati�sg���r��. �r�ctrf:aT8"r�s'Ff��� er, Electrical Rocker. Electric Chimes, How to Color Lantern Slides. Study of tbe Stars. and a great deal of other new matter WhICh will prove of interest to scientific readers. 

840 pages, 782 line cuts, substantially and beautifully bonnd. PrIce in clotb, by mail. $ 4 .  Half morocco. $5. 
arSend jor illustTated circular. 

M U N N  & CO., Pub l ishers, 
Office of the SCI E N TIFIC A M E R ICAN, 

361. BROAD WA.Y. N E W  YOR K .  

© 1894 SCIENTIFIC AMERICAN, INC.
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HENRY CAREY 8AIRD &: CO. 
INDUSTRIAL PUlILISHBRS,:QOOKSBLLEBS & IMpoRTERS 

8 1 0  Walnut St., Philadelphia, Pa., U. S. A . 
p" OUr New and Revised Cata.!ogue of Practical and 
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ence applled totbe ArtsJ 8ent free and free of POs�e 
to any one in any.part OJ: the world who will furirlsb bI8 
address. 

hatest Scientific 
Publications. 

A N  INTROD UCTION TO THE STUDY OF �U�.tiltJ,l;�:;.J..ed and enlarIIed. By W. Co Ro-
berts-Austen. C. B •• F. R.S., Professor of Metallurgy In 
tbe Royal College of Science, Chemist and A88ayer of 
tbe Royal Mint. Illustrated. 8vo, cloth. PrIce . .  84.00 

TH K M ETA I.LI1RG Y  OF (i (n.D. :l���k
�s.:a g;.
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C.B., F.R.S. Wltb numerou8 lllustrstions. 1 voL SVo. 
Price . . . . . . • .  , • . . . • • . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . .  16.50 

ORE A ND STO NE M I N ING. A Textbook of. For tbe U8e of Mine Owners, Mine 
Managers, ProsJll!(ltorll, and all Interested In Ore and 
Stone IWning. By Clement Le Neve F08ter. D."c., 
F.R.S., Profes80r of MIning. Roya.! College of Science, 
H. M. Inspector of Mlne8. Wltb 700 illustrations. 
Large SVo. PrIce . . . . • . . . . . . . . . . • . . . . . , . . .  , • • • . • • • . . . . .  ero.oo 
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W:terworks.1I by Profe8sor John !l(ijne, F.R.�. Largll 
81'0, w:ith 25'l lllustration8 and " pl,lllllllS. PrIce. . • , .tII.OII 

EI .)W'.'RTCITY A N D MAGl'iE'I'ISM. 
By C. G, Knott, D.Sc. (Edln.). 12mo, cloth. PrIce ,75c. 

DIC'1'I0 � A R V O F  T i l E  ACTIVE PIUN CI. 
I' L ES OF P LA N TS. ������ �lu��rAe! :I·�lier.:,

C
B�Ur::'a.!.§�1�!J\��a 

8l:.':h�t:;;�'ir::�rJns�:lt.tr�t,.sn't�� 
Genera.! Indexe8. Crown SVo, clotb. PrIce . . . . . . . . 13.00 

THE N E W  U N I T ED STA T ES D I SPE N SA. 
')'()R Y .  . 
Seventeenth edition. By Profe.801'8 Wood, Remlngum 
and Sadtler. The 17th edition of tbl8 Indl8pen.able 
gnlde and autbority has been carefully and tboroughly 
revi8ed upon tbe basis of the New PblLl'Illacop<Bla by 
the editors, Profes80rs Wood, Re!Dlngt.Qn and Sadtler. 
19'1' P

W,j
88, w:ith origlna.! lllu8tration8. PrI

'l1I 
elo�h ex-��J..� \"'��..s'dlfl'o�. ha.lf Bussla, til. . Patent 

SO I: RCE AN D 'l ODE OF "' O L A R  E "i ERG Y .  ��.�: .�����: .��' . .  ��������: . .  ��:. �:�& 
IF Few sale by aU Bo01tt::fb1t.;:;;..� be """t d4irect by the 

J , · I. UPPINCOTT COMPANY, Phi ladelphia, Pa. 

OataloJrues Wanted. re�:a�=OI�
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cia.ltles, oM'ce noveltie8 and 8upl'!!es, and a.!uminum arti
cles, please 8end price8, etc., to Wbole8a.le, care sa . .Am. 

�:� �lh�rc\'1''''8 N INVENTORS. 

J c itutif ic �mtricau. 
UN te l"TYPEWRITER irrespectlTe The Best J KUL of rice, .' Proves it. a lona Write for 18:','/'1 01 Color Wert ::J' CatiJogne E. Aak fortl.ecfal

. 

Ocl. Off.,.. 8� �IJAJI. "National" Typewriter Co., '.1 ���:.rr., ,:: , 
SCIENTIFIC AMERlCAN DYN A MO. 
De8cription of a plain shunt-wound dynamo of .Imple 
��:'m.c;��r'I��:s��r�KM'��� o� �'tk°it!8':.. � �:r lh.:\O:�!fit ��\'h!':��� ��\�

n
:='ll� -��:1�J. �Mr. W.·S. Bishop, of New Haven, Conn. It is de

ed to meet tbe want8 of mechanics and amat�urs 
w 0 de8ire to construct a 8imple dynamo for their own 
use, but wbo do not care to enter into the 8ubject sclen
tlfloally. Witb :U ijlustratlons. Contained In �CIBNTIFIC 
AMERICAN �UPPLEMENT, No. !006!l. PrIce 10 cent8. To 
be bad at. tbi8 office and from a.!1 newsdea.lers. 

a, ORE BREAKER REOEIVER 'S  SALE
' 

The entlre plant and lltood 
Capacity up to 200 toll8 per hour. ' .  will of the Stark Machine 

Has produced more ba.llast, road ::. ���,0eic.
ln.s�d�u::�8

e
gi��"iI�'b�'o��I

�.i metal, and broken more ore tban banl Tbls p'lant Is located at tbe comer of Hud80n all ot�er Brea",e .s comblned.. . and Seventb Bts. Bulfalo, N. Y., and con.lst8 of' a four Butlders of �'I'h Grade MlDlDa 8tory brick bnlldlng fully equipped for tbe manufacture Machinery. King-Darr""b Con- of tinner'8 machlne8 and tooi8 machinery for worklmg centrator. Conn\,rsvllle Blower8. 8heet meta.!, pre8ses, dle8, etc. Tbe factory 18 now In <send for lJatalogues. operation, and all Information In reference to same C A T ES I R O N  W O R KS,  cbeerfully Riven. Addres8 MICHAEL NEWlIlLL Be
.) 0 ( � ,",o.  ( ! I hu lln  �t .. e h l enl'o ce\ver, cor. Hudson and Seventh Sts., Bulfa.!o, N. Y: 

i36 C, Liberty St. N.Y. 211'l C. �ranklin St .. B08tOU. JIdaI!S. 

Parson's Horological Institute. 

�cbool for UIatcblIlaker55 
ENGRAVERS AN D J EWELERS. 

p"" Send, fO'l" Catalo!/'U6 and BeffJrmc ... 

PARSON'S HOROLOGICAL INSTITUTE, 
302 Bradley Avenue, PEORIA . ILL. ! Telephones 

• . =:::.tt:N;��=���':.t�
rder. 

.Sultable for exchanges or private plants. 
pr- Send, for Teatil'lW'lllials and PTic ... 

. Some good territory left for reliable agent8. 
M ASON TELEPHONE CO. , R ICHMOND, VA. 

NICK EL : ITS H ISTORY. USES, AND 
���8:t���I�t-;;-:' "f�n���

us
;i�h

a
�
d
ii'i������l'o�:�

e
�o� 

tRined in SCl1!,NTIFIC AMBRICAN SUPPLBMENT. Nos. 
963. 964 and 96!l. Price 10 cents ellcb. To be bad 
at this ollice and from all new8dea.!ers. 

WHAT HAVE YOU ? 
We bave nneqna.!ed facilltle8 for markctlng New In

ventions, Hou8ehold Articles, NOVelti� etc., to manu-
���;;:[�.?O�:rrs��I'h�.aef�:n *"ii�

e
�p�; 

e:z;plainltIg anything new .,.OU have to o1i'er. Addres8 
FAVORITE MFG. CO., 3{2 Wabash Ave.; Cbicago, lll. 

Useful Books! 
Manufacturer8, Agriculturists, Cbemlsts, llluglneers 

Meebanlcs Builders, men of lel8ure and profession .. 
men, of a.!1 cla88e8, need good books In tbe line of 
their re8pectlve call1ng8. Our P08t office department 
permits the transmi8810n of books throngb tbe mail8 
at very small C08t.- A. comprebensive cata.!ogue of 
useful books by difl'erent authors, on more than fifty 
difl'erent 8ubjects, bas ' recently been pub1l8bed for 
free clrculation at the office of tbis paper. Subjects 
cla8sifled with names of authors. Person8 de8lrinlf a 
copy bave only to ask for It, and It will be malled to 
them. .A.ddress, 

' 

MUNN & CO.,  361 Broadway, New York. 

A C REMATION SCENE.-EXPLAN· 
atton of the enrioue, and. at the same time, 8cientlftc. 
spectacle exhibited by Powell, the well-known illusion
ist, and 8ug�e8ted by the cave scene in Hatzgard's novel, 
U She." With 4: Illustrations. Contained in SCIBN'rIFlC 
AMERICAN SUPPLBlIIBNT, No. 962. Price 10 cent •• To 
be had at this office and from all newsdealers. 

* THE U MUNSON " TYPEWRITER. * 
. ; Tbloi machlne 18 an .. evolutiOn," tbe outgi-owtb of yean! 111 exPerIence 'and' tbo best ��;"�f ����';,.

w0'i" l.x
ts
Lf.

ri��
pr.'n:yr,aL:�n

on�t� 
the 

Eusily operated, w:ith U nrver.al Key Boar:r. 
INTERCHANGEABLE STEEL TYPE WHEEL, 

lug �:�e���8i��:"1� �bo�:rf: �:r:.'ib:=e8�eigbt, w:ith carry. 
HI.ghe:Jt Medal .Awarded, World? Faor, ChWago, l893. Sena for .... cular to The M unson Typewriter Co" 1 1 1 E. Division Street, Chicago. 1 1 1 ' 1  U. S. A. 

THE NEW TOWER BRIDGE. LON-
don.-Description of the new bascule brldl'e recen�ly 
erected over the Thames. in the vicinity of the Tower j 
with a comparison therewIth of the Van BUren street 
Urth

b
r8f:�t�tIJ.\':. 

H
��':}:..�;:�

e
T� 1��:��

d
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C
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a
:� 

ICAN SUPPLBMENT, No. 973. Price 10 cent8. To be 
bad at tbis office and froIfi all' netrsdea.!ers. 

S T E R E O P T I C O N S .  MAG I C  L AN T E R N S  A N D 
ACCESSO R I ES. S E. N D  FOR CATALO G U E.  
TO CHAS BESELER t-1AKER218ClNTRE 5T. 

239 
PROPOS A LS. · 

U 8. lIlNGINEER OFFICE ARMY BUILDING, NEW 
• York September llI; iSifi.-Sealed. proJlo8a.ls for 

dredging iioo,OIIO cubic lard •. more or Ie .... of ni",terlal 
���

e
ID�r

v
�:r'ove������n�"lJrllf��:lii�� �.:: 

teriaJs and workmansblp for construction of about IlOO �:I�t��g�CI�y=��:!8��ro�r��nr�t�,:!�h���: 
until 12 o'clock, !,oon, October 18, isiU, and then plibllcly 
op.ened. All mformatlon furnished on appHcatlQn. 
ROBERT McGRlIlGOR, 2d Lieutenant, E'III!ineers, 

Tho TYDmilof 
, EXOHANGE�O 

8 Barclay St' l New ¥ork, 
We will 8ave you from 10 to 50 per cent. on Typewriters 
of Iill makes. . 

P"" Sma jO'l" cata!Ojple. 

PHOTOGRAPHIC LABORATORY.-
Description by Gaston Tissandler of an inexpensive !lnd 
eaoUy arranged laboratory for the use of amateur pho
tolltrapber. . With 2 illustrations. Conta ined 10 SCIEN
TIFIC AMBRICAN SUPPLEMENT, No. 964. Price 10 
cent8. To be had at this office and from all newsde.a,lers. 

HYPNOTI SM :  �t:,.Nr a�g.e�b
::':nYPne� 8fl::::'�8 

book, 81.  Dr. Anderson, S�, Masonic 'rem .. Chicago 
��---�----:,-- ------MODEL n n d  EX'b"rimental Work at moderate 

Armature8 =::nd. '.rn"ft�. ':rd
E1�y� �rn=: 

ce8 made. C. R. NBTHING, 148 Centre St., New yoJ::.. 

HO W TO MAKE T ELEPHONES AND 
Telephone Cuns.-Directlons for mskinl' the. latest and :��rd�J�!�� l�r

:bY���fiPtt':':Rri�
t
:�:��:�

t
�i��� 

full sioe. A paper for the benefit of thooe wbo' are de
sirous of makinlil telephones for their own 11se pr for 
.ale. With 20 illustrations • .  Contained In 8cI EN�IFJC 
AMBRICAN SUPPLEMBNT, No. 966. Price lO- cent8. 
To be had at tbis omce and from all newsdealers • 

ExIl!lrlmenta.! work of every de8cr1Jltion. Automatic machinery de8iJrned and built. P" Bend for circular. 
MALTBY MFG. CO., Brooklyn, N. Y. - �  N EW Y O R K  . A Valuable "B()ok 

Experimental & Model Work · 

" 

MAN'S WORK IN THE DEFENSE OF 
PJant".-By Joseph F • •  Iames. A paper on ' tbe Insects =�������J�!���!� J'�:t��{:ir �����

e ��� �'Y8��i:'a� 
tlon8. Contained in SCIBNTTFIC AMERICAN SUPPLB
MENT. Nos. 9·86 and 96 7 .  Price 10 cents each. To be 
bad at tbis ollice and from all newsdealers. 

MATCH � MACHINERY. 

T� Scientif ic A merican 

PUBLICATIONS FOR 1 8 94. 
The prices ,of the dllferent publ.catlons In the United 

States, Canada. and Mexico are as folloW8 : . 
RATES BY MAIL. 

TlI\l Scientlflc American (weekly), one year 13.011 
TlIe Scientific American Supplement (weekly),. one year, - - - - - '-' - - - '  - 5.00 
The Bclentlflc American, Spanish Edition (month-

ly), one year, - 3.00 
The ScientifiC American Architects and Builders 

lIldition (monthly). one year. - - - 2.50 
COMBINED RATES. 

The Scientific American and Supplement - '7.00 
The Scientific American and Arcbltects and Build-

ers EdItion, - - 5.00 
The 8clentlflc American, Supplement, and Archi-

tects and Builders Edition, " 9.00 
Proportwnate Rat .. fO'l" Six lIContho. 

·ThIs Includes postage, which we pay. Remit by posta.! 
iii' expre8II money order, or draft to order'of . 

Jl[UNN &. CO., 361 Br..atlway, New Y.rL 

MESSRS. MUNN & CO. , Solicitors 
of Patents. bave had nearly fifty 
years' continUOU8 experience. � 
one may qulekly aecertain, free, 
whether an Invention probably Is 
J1&tentable by writing to Munn &·Co. 
Communications 8trictIy. confldenflia.!. A handbook of patents and 
bow'to Obtain· them �t free. 

PATENTS 

Electrical Instruments, Fine Macblnery, SIlOOia.l Appa
ratus, Telephone8, Photograpb Maebln", 'Repairs, etc. 

E. V. BAlLLARD, 106 Liberty Street, N. Y. 

Perfect Newspaper Fi le 
Tbe Koch Patent File, for preserving Newspapers, Mag-
;Zj�

s
r:J':c!'.t.

am
§�\:'��:"rs

b
:g

n
t6:��;!rN�j,rg��::t CAN and SCIBNTIFIC AMERICAN SUPPLEMBNT can be �HI'J'JI� f8:'l�he 10:.

prii!le��Lb�..M �"J!8?
r ��Jtl�: " SCIENTIFIJ''1MERICAN '' in gilt. Nece8sary for 

every one wbo wisbe8 to pre8erve the paper. Addre88 
E L E CT R I C A L  A P P A R A T U S  DES I C N E D. llIUNN & C O . ,  Publl.hers SCIENTIFI(1 AMBRlCAN 
Invention8 Developed. Corr� Sol(C-lte4. . 
�: B. CO_�Y, M.E.; '1'3 Hatbaway Bulldlng, B08ton. Rubber Ro lls and Wheels. �u I.:s:te Power Wringing Macblne8,. Drytng imd Ventilatlnlf 

TYPE WHEELS. MIIDELI LDPERIMENTAL watc . .......:_'mlY Iran.. A11 8tyle8 of Truck8 made �o order. Cata.!ogue8 
NOVE�TI •• • tTc. ImW 'O'" .n .... L WaNl. '00 _u ..,. ... T. free. GEORGE P. ( . "ARK . 

ALLO YS.--A SERIES OF LECTURES 
devoted to a consideration of the investigations to 
which alloys bave been subjected durinJl' the lMt. five 
years. The I ljlht that has been tbrown on the particular 
grouping of aSSOCiated metals. The new aHoys thH.t bave 
been discovered. and that possess great sclenr,ific in
ter�st as well 88 industrial value. Description of the 
various ap.pliances (mlUlY of them new) used In tbe in-
�:!��t�f�gl���{��ri.���mt:n� ir:::�ri�

d
m�taf�::� ����: 

Ell"ect of pressure on the molecular change In fusible 
metal .. The 'Prof,ound change &rOdll,eed in the properties r!i::J"I� blfc������b1�'BRI��bN :aJJll��t;��':r, ��: 
94cl . 942, 94.3. 944, 94!l, 94 6. 94 7 snd 948. 
Price 10 cent8 each. '1'0 be 'had at this ollice and from 
a.!1 new8dea.!ers. . 

Box L, Wind"or Lo"k .. , Conn. 

The Bailey Automatic Bicycle Brake 018 is as quick In action a8 thoujlht Itself. So unobtru8lve. the rider would never know he had It were It not for the In.tant and elfective aid 
����t��:aat��'b�t�:&���l. 

US E S  OF BORAX. - A  PAPER BY 
E. L. J!'leming, upon tbe varioua QP.8 to which bnru.x may 
be put. with not.es upon the sources whence it comes. 
flont.ained in SCIBNTIFIO AMBRICAN SUPPI,EMBNT, No. 96�. Price 10 cents. To be bad at tbls oftlce and from 
all newsdl!alers. 

CRITERION MAGIC LANTERNS Stere�;ticon8. 
on, Lime or Electl1c Lilfht. Front of Lanterns easily removable for mb8t1tntlon . of 8c1ent1f1c attachments. We make lantern8 and vlew8 for all kinds of U898. ...... - Cntal9gu.es frf� • •  1 .  B. C O LT' & eo .. H I  Beekman . "'t .... N ew Y .... k. 189 La Salle Street, Cblcago, IlL 1UO Market Street, San Jl'raaclaco, �. 

12,500 Recell,tlll . 7 0 8  Pages. Price· ' 5 .  
Bouna in Sheep, 86. Half-MO'I"occo. 86.30. 

tb��:'f\:'� l�I����
s
R�=����t::���! 

and /iuerles of corre:dents as pubft8bed In tbe i'Oei· 
�t\: ..:;.:;������ and :::;���� �rti�:�; togetber 

h:::��Il;rd:3! vn"eJi; �� "aI�:a:�e'i.'!Mt=J:!1' ;r� 
being represented. It 18 b;7ar the most compre

. . 
benllive 

volume of the kind ever placed before tbe publljl.· 
Tbe work may be regarded as tbe product of.the 8tud-

��r���s ��
a
�Wi)�J:gl�i:'�:o����:�����:�e: 

��':,f8�
f
f�� �'I.��i��'iir =!�e�

d cond-,�}' in 

Almo.t ev.ery Inquiry that can be thQUlfht of; 'reJatlrur 
to formul ... used In tbe various manofactrirlrig indus
trie8, will here be found answered. 

Instructions for working many dllf'lrent proceiio!iiil In 
tbe arts are given. . . · .i 
p��Ty �{{ �3 i���'lf��: ���b =cr.:�l ���� 
va.!ue \ri their re8pectlve ca.llings. . 

Those who are In search of independent bU.ln�� , or 
employment, relating to tbe boml\ manufactUl'e a t  am��':l�:: will Dnd in It hun4red8 of lUos� ell; . . . : ent 

P"" Sena 10'1" Descriptive O�cUl'tjr 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OF'HC:£, . 

36t Br ..... w .. )'� l(ew V ___ 
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J r ieutifit jtUerirau. 
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)If£lIverfis em enfs. 
O R D I N A R  Y R A 'I' E !s .  

Inside l'age. each i nser ti on , • ". a cen r� a l i u e  
Back l'uge,  e a c h  i nsertion. • - $ 1 . 0 0  I L  l i n e  

S BESTOS 
JONAL PJP,.E 

COVERI NGS" Jr For some classes of AdverU .. ments, Special and 
Higher rates are required. 

The a1:J ove 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
tiseme�ts at the same rate per agate line. by measure
ment, as the letter press. Advertisements must be 
received at Publication Office as early as 'rhursday 
morning to appear in the following week's issue. 

NON-CONDUCTING COVERINGS FOR STEAM AND HOT WATER PIPES.80mRS ETC. 
RUDILY ATTACltED OR REMOVED BY ANY ONE .� ASBESTOS BOI LER COVERI N 65 

WE ARE P,REPARED TOTAIlf CONTRACTS FOR APPLYING STEAII PIPE AND BOILER COVERINGS IN AMY PART OF THE UNITED STAlES .. 
H.ltJOHKS ASBESTOS MILLBOARD. SHfATHIN6S. BUIlDIN6 fELTS. FIRE PJlOOfi�I NTS, LlQUID PAINTS-ASBESTOS ROPflHUtt. 

...H. W., JOHNS MANU�ACTURIN G  COMPANY; 
C O L D  FO R C E D  P RO D U C T .  87 MAI DEN LAKE. N.y,,,.'� .JERSEY CITV,, C H I CAGO. _PH IJ.AD�E�BOSTON .. LONDO", 

" Ro[ors' nrivo Serow," , 
Patented May 10, JUl��yl�7i&§ ; � �!1k�I N�: !!� July 19, 1892. Illustrated in SCIENTIFIC AMERICAN. Marcb 31st, p_ 197 

It will turn l ike a screw LICHT P R O O F  F ILM C A R T R I D C ES. 
i n to wood when driven NO DARK R O O M  R E Q U I R E D. 

cheaper than 
with a hammer, and Best and r.;�:�r;�i���al �:'i�::'��� :�\;V8�ld regard-

will  not break the m:w- Send for Desc,-iptinn, 1v'ith Sample oj Work. a comIDon screw, 
and, being 'cold fo1'Y
ed, the entire snrface 

hfis a metallic skin. 

fibers of t h e B�ston Camera Mfg. Co., 382 Tremont St., Boston, Ma.ss. 
wood. 

l!'or applying steps to Elec
tric Light Poles, it has no su pe-
rior. IIlr Send for samples to 

AMER ICAN SCR E W  co. 
P R O V I D E N C E ,  R .  I .  

AUTOMATIC P H OTOORA PH� ....-MACH I N E .  
A nickel dropped in tbe slot 

f�o3�ce�;J!��J��raILh
a��!S �� continuous profits. Single machines have taken in over $50 per day, These machines have been in constant and successful operation in New York and vicinity for over one year. The Company are now ready to sell 

machines and territorial rights. 
Xational Photugraph Macliine rOo 

No. 85 Beaver St.,  
N ew York (:ity. 

P BicY,clee, Watches, Guns, Buggies, l:Iarness, 
Sewmg Machinell,Organs, Pianos, Sllleil,Toola rICH R�aJes o f  all varieties and 1000 other articles. 
LIsts free. CHICAGO SCALE Co., Chicago, Ill. 

FORMED MILLING CUTTERS 
-FOR-

M i l li ng Parts of Machi nery. I!!!!���!!!!!!!� These Cutters CaD be made in a great variety of outlines and can be sharp-r�d
fO�� . 

g¥g��nlr:i!�ci��mf:a,nf� tbe production of duplicate and interchangeable parts. m:w- Illustrated Catalogue Pree. 

ETT, w.a8�����K�i�ilij£�J'1��: 

TURBJNES !'\end f01' Pamphlet. ' 
_ � _ � . . �1����e1t]',tr�: .t'�:'k: 

'l' IlE Motor of 19th Oentu ry ff.._-'� Can be used a'1l1J place, to do any 
�:tk�g�p!e!

n
��

n
�te� !B�� 

Asbes ! No Gauges ! No Engi
neer ! A perfectly safe lIWtor �"I::o:::�:::�P for aU places and purposes. Cost .It: of ope1'ation about one cent an 
hour to each indicated horse pow-:""I!�===�==-::S=:5 cr. For circulars, etc., address 

ECONOMY, R:.p..z.:-nlUTY, Cllal'ter (�as .EJl41�ne C o. 
SIMPLICITY, SAFETY. P. O. Box 148. SterlIng! ] 1 1 .  

SCIENTIFIC AM ERICAN S UPPLE�::J�'c A�n�U��:�:�E�aikc:nU�e
btr

aSf 
a�h:h�C������� 

10 cents. Also to be bad of newsdealers in all parts of 
tbe country. '\'ht\- J.�? ADJUSTABLE H O L D E R S  k I e I NCANDESCE.r-frLAMPS .  J /; J O.C.WHITE G O .  W O RC E ST E R ,  .... �I ". S E N D  F O R  C I RCULARS . MAS S .  

�----�·--�-""--·-------�---�-·'-·-----I 

I The I 
j American ( 
l Bell Telephone t I � 
1 Company, t 
) ( 
II f. 125 Milk Street, ) ( 
i Boston, Mass. � 
l f 
� f 

T H E  
AUTOMIO  
WATER 

MOTOR  
For use mainly 
by dentists, ho

tel and restaurant keepers. and marketmen, 
����e

npr�;��� ��a:�i��d 
l��aY�i!�fsa��� 

traveling canvassers throughout the U. S . 
Descriptive circular mailed upon appl'ication. 

'J'H E  A lJTOMIC ltl llTO It COiU. 
PAN Y ,  PI'ovidellce, R. I. 

SAVE % YOUR  FUEL 
By using our (stove pipe) RADIATOR. It has 120 Cross Tubes where 4866 sq. in. of iron get intensely hot, thus 
making ONE stove or furnace do the 
work of TWO. Send postal for proofs 

prominent men. 
To introduce our Radiator, the first 

order from eacb neighborhood filled WHOLESALE price, thus eeeuring agency. Write at once. 
ROCHE8TER RADIA TOR 00., 

Sf/ahBItt.r, N. Y. 

AGEN�,!�TED rOR. FINE TOOLS IN EVERY SHOP. ,. �ATALOGUE (l.H.BESLY &. (;0. AND AGENCY. CHICAGO,J LL.U.S.A.� 

S cientif i c B!!!!! C atal ogue 
RECENTI,Y P U B LISHE D .  

Our New Catalogue containing ove� 100 pages, includ
ing works on more tban. fifty different subjects. Will 
be mailed free to any add�eBs on application: 
IIl U N N  & CO�., Publishers SCIENTIFIC AMERICAN, 

3 111 Broadway , New YOl·k. 

w. L.  DOUCLAS 
$3 SHOE IS TH E BEST. 

' �  . N O  Sc;lU EA K I N G.  
$5. C O R DOVAN FRENCH&ENAMELLEDCALF: • 
$4.$3.�O FINE GAlf&1<AN6AROIl 
$ 3.!i!' POLlCE,3 SOLES. $') [>..9 .$2 . WORKINGMENS 'J- EXTRA FINE . 
$2. $I.� BOySSCHooLSHOes. 

· · LAD IES · 
$�$3�J$2 ,$J.� NGOl �. BES'f DO " 

SEND FOR CATALOG UE · 
L· DOUGLAS , 

, BROCKTON, MASS. 
You can save Inoney by wearing the 

W. L. Douglas $3.00 Shoe. 
Becau se. we are the largest manufacturers of 

this grade of �hoes in the world, and guarantee their 
value by stamping tbe name and price on tbe 
bottom, which protect you against high prices and 
the middleman's profits. Our shoes equal custom 
work in style, easy fitting and wearing qualities. 
We have them sold everywhere at lower prices for 
the value given than any other make. Take no sub .. 
sUtute. If your dealer cannot, supply you, we can. 

i ! 1 ��!:n�0;;�.
a:I3�;;'S

g;:!�:�- ( T H E  " C LI MAX " 
'I to Emile Berliner N ovem- ,. Stereotyper and Mou ld ing Press 

. co�bin,ed, for making perfec.t Cel l u -i b '8 f b' d ! loid �tel' .. o tYIJf'� to be used in 

I
) er 1 7 , I 9 1 ,  or a com lne � place of metal stereotypes, Also for 
! Telegraph and Telephone, ' �e

a�';f.e ��ue���� p��1:::t'�ffi!e�OUld 
) 

and controls Letters- Patent .:,i Ci�,\';I�i{oAM., Dec. 3(). 1893. Send for 

'J' H E .T . F. W. D O R1UA N V O .  ���!7
a� 2r ' :��s:t:d��y 3,  r .

. 

2 1 7 J(. :
I
ea::f::t�;���i�fore, �ld. 

:. Rubber Stamps, Vulcanizers, Stereo-

K D O A K S  $6.00 
to $100.00. 

The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company. 
! Send for � :Catalouge·Z Rochester, N. Y. 

ACCOUNTANTS 
who use the Comptometer 

have no trouble with their 
trial balance. Has it ever oc", 
curred to yon that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? Write for Pamphlet. 
F E LT &. TAR R A N T  M FG CO. 

62 .. 515 ILLINOIS ST . •  CHICAGO. 

MANCH EST E R  S H I P  CANA L. - A 
history Of this great engineering work, with an account 
of a voyage up the canal. in which are described the 
variou8 works of i nterest constructed in con nection 
with the new waterway. \Vith a illustrations. ContRined 
in  SCIENTIFIC AMERICAN SUPPLEMEN'l'. No. 964, 
Price 10 cents. '1'0 be had at this office and from all 
newsdealers. 

Other details in regard to this important work may be 
found in SUPPLEMENT. Nos. 685 . '1 5 (2 illustrations), 

I and 763 (with map). Price 10 cents eacb.  

Manufactory Established 1 7 6 1 .  

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLA'l'ES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONER,S' RUB BER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, N ew York, N. Y. 

M annfactory Established 1 7 6 1 .  

TOWERS AND TANKS 
PA T E N '!' S ECTIONA l, 

ALL IRON TOWERS 
of 4- a<lI d  1 ':!  Col Ulnns, for 

Water Works, Cities, Towns and Manu
factories. 

PLA I N ,  ALL WOOl) TOWERS. 
EL EVA'I' E D 'I'AN K 8  

for Automatic Fire Sprinkler Plants. 
Manufacturers of Iron and Steel Tanks< 
I�ouisinna Red CYPl'ess Wood 

'l'nnks a �pecj llhy. 

w. E. CALDWELL COo 
2 1 9  E. �laill Street, 

L O U I SVI LI,E. K Y . ,  U . S. A. 

DISPOSAL OF T H E  GARBAGE A N D  
Waste of Ci ties.-By W. F .  Mor8e. A statement o f  what, 
during the la�t two year!', h as been added to our know
ledge on the subject of the disposal of City garbag-e and 
refuse ; with speCial reference to the disposal by fire of 
the organic waste and garbage of the Chicago Fair. 
Contained in SCIENTl]'If' A MF.RICAN SUPPLEMENT, No. 
93S. Price 10 cents. ''ro be had at this office and from 
all newsdealers_ 

J ESSO P'S ST E E LTHB\�Er 
F O R  T O O L S ,  S AW S  E TC. 

W'f! .J E S SOP & S O N S  L.: �  91  JOHN S T, NEW YORK 1 8 9 2 ,  for a Speak ing Tele- t type Macbinery and Supplies. 

graph, which Patents cover \ THE ONLY S'J'OKAGE B A 'I"J' E B Y  IN U S E  IN C EN TRA L 
fundamental in ventions and ; !!I'J'ATIO N S  OF A ME R I C A N  MANUFACTURE. 

embrace all forms of micro
phone tran smitters and of 

; THE ELECTR I C  STO RAGE BATTERY CO. , 

l �LORIDE ADrCeCBUMUILATOR carbon telephones. 

• ___ � __ �} 
TRADE MARK. REGISTERED SEPT. 1 1 , 1 894. 

• 

El ectrical �toralte {' e l l s  of a n y  Uesired Capacity. 
----� -- -.-��------ '-" '--_. pr Catalogues giving Capacities, Dimensions, Weights, Prices, etc., on application. 

[OCTOBER 1 3 ,  1 894. 

CASH PAID for all kinds of good Second-hand 
-..... l��e�n-&r ��ot;A����jRgc:��i!�?��f: 

E M E R Y • �:g a�cfell1:ing,��t,'d��g 
plre�: 

Quick process and large stock.. When in a liurry, 
buy of '1' H E  'l'A N I 'J' E V II . ,  NEW YORK CITY, 

CINCINNATl. and STROUDSBURG, PA . 

The Kombi 
Camera 

Makes a pi"ctnre the size of 
tbis and in any sbape you 
please. It is a combined 
camera and grapboscope. ltUi by 2 in.-wehz-bs 4 oz. 
Goes in any pocket, no tri-

lfgy ��. (t{:r en II �e tt�y 

Will photograph anything � or anyboay. Can be made very profitable. � Tbe Kombi .  comp l ete, s a . B O .  
c - _ :-- Strip of F i l m  (25 expo-sn res) 2 0  

g cents additional. 
If not for sale by your pboto dealer, tbe Kombi will be 

sent to any address, postage paid, on receipt of price. 
A L F R E D  C. K E�I 1'ER, 208 Lake St., Chicago 

UNIVERSAL LAM P  HOLDER .  
Place your lamp just wbere you want It. 

Trade Supplied. Salesmen Wanted. m:w- Catalogue Ii'ree. 
FARIES MANUF' G CO.,  DECATUR, II,L. 

I C E - H O IJ S �  A N D  COLD ROO l\I . -BY 
R G. Hatfield. Witb directions for construction. Four 
engravings. Contained in SCIENTJ FIC AMERICAN S.UP .. 
PLEMENT, No. �) U .  Price 10 cents. To be had at this 
Office and from all newsdealers. 

= = T H E  = = 

Itr ESTA BLISHED lS45. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Incl uding Postage. 
Weekly--lJ2 Nu mbers a Y ear. 

"'his widely circu lated and splendidly illustrated 
paper is published weekly. Every Dumber contai�s six .. 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Cbemistry, Electricity.Telegrapby, Pbotography, Arcbi
tecture, Agriculture, Horticulture, Natural History, 
etc. Comp1ete list of Patents eacb week. 

Terms of SubscriPtion .-One COpy Qf tbe SCIEN
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the Uhited States. 
Canada, or Mexico. on receipt of Three Dollars by 

-tlie publishers ; six montbs, $L50 ; tbree m-ciiitbs, $LOll. 
Clubs.-Special rates for several names, and to Post

masters. Write fo.r particulars, 
'l'be safest way to remit is by Postal Order, Draft, or 

Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

M U N N '  & C O. , 3 6 1  Broadway, New York. 
-�-{@,��-

• • T H E · = 

Jdtutitit �mtritaU Juppltment 
Tbis is a separate and di8tinct publlcation from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in 
size. every number containing sixteen large pages full 
of engravings, many ·of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is publisbed 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in: ' " 
all tbe prinCipal departments of Science and tbe Useftil ' 
Arts, embracing Biology, Geology, Mineralogy, :YaturitJ .... 
History, Geography, Arcbreology, Astronomy, Chemis:. 
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Eneineering, Mining, ship Building, 
Marine Engineering, Photography, Technology. Manu .. -
facturin¥ Industries, Sanitary Engineerinfl", Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, ., 
etc, A vast amount of fresb and valuable information 
obtainable in no otber publication. 

The most important Engineering Works. Mecbanlsms, 
and Manufactures at home and abroad are illustrated 
and described in tbe SUPPLEMENT. 

Price for tbe SUPPLEMENT, for tbe United States. 
Canada, and Mexico. $5.00 a year ; or one copy of tbe 
SCIENTIFIC AMERICAN and one copy of tbe SUPPLE
MENT, botb mailed for one ye, .. to one address for $7.00. 
Single copies, 10 cents. A dd ress and remit by postJil 
order, express money order, or check, 

M U N N  & CO., 361 Ih'oadway, New y"rk. 
---�---

�ltildiltg �ditioii� �: 
THE SCIENTIFIC AMERICAN A R C H I T E'C T S '  A.ND 

BUILDERS' EDITION is issued montbly. $2 50 " l;ear. 
Single copies, 25 cents. Thirty-two large quarto pages, 
fOfming a large and spIeu·did Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other ftne engravings ; illustrating. the most interesting 
exampl es 0 f modern Architectural Construction and 
allied subjects. 

A speCial feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences. City and country, including those of very mod- . 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

'llhe elegance and cheapness of this magnificent work 
have won for it the Largest Ch'e n l ati on of any 
Arcbitectural publication in tbe world. Sold by all 
newsdealers. $2.50 a year. Remit to 

M U NN & (: 0 . ,  Pnblishers, 
361 Bl'oadway, New York. 

PRINTING INKS • 
The , SCIENTIFIC AMERICA N is printed with CHAS, 

�]NEU JOHNSON & (;O.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 ROBe St .• opp. Duane. New York 
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