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COUNTERWEIGHTED LIFT BRIDGE ON THE ERIE chords of a deep truss, and are, therefore, subject to 

RAILROAD. direct tension and compression, the shear being car-
We present in this issue a perspective view of a coun- ried to the end stringers by the bracing. The hoist 

terweighted lift bridge which has recently been opened ropes are attached to the ends of the outer header gir
across Berry's Creek, near Rutherford, N. J. , on the del', as are also the counterweight ropes, any bending 
main line of the Erie Railroad. Although the principle moment that is caused by the pull of these ropes being 
upon which the bridge is constructed is not entirely I resisted by the latticed struts shown at the sides of the 
new, the Berry Creek bridge is the first application of draw. The hinges are located at the ends of the shore 
this system of counterweighting to a structure of this girder, and the reaction when the bridge is raised is 
magnitude. The crossing consists of two fixed spans transferred to them by struts similar to those above 
50 feet long and a draw span 32 feet long, center to cen- mentioned, except that they are made of plates and 
tel' of bearmgs. The whole structure is four-tracked, angles. 
and on account of the great width (44 feet center to '['he bridge is balanced by means of weights rolling 
center of outside girders) as compared with its length upon tracks, which are so curved that the work done 
of 32 feet, it was deemed advisable to lift the draw by the weights in dropping from one position to an
rather than turn it. The draw itself consists of four other equals the work to be done in raising the bridge 
spans of ordinary deck plate girders, one beneath each to a corresponding position. It will be evident to our 
rail. The spans are framed as stringers to a header gir- readers that if the counterweights were permitted to 
del' at each end, and they are so braced together that fall verti!lally, the bridge would be raised at an accel
when the draw is raised the header girders form the erating speed, and would be brought up violently 
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against the vertical posts of the counterweight frame; 
and this, for the reason that, while the pull on the 
counterweight end of the rope would be constant, the 
pull of the bridge as it was raised would constantly de
crease, the weight being taken by the hinges. 

To compensate for the decreasing load of the bridge, 
the counterweights are run out upon a curved track, 
the curve being so regulated that the counterweight 
and the bridge shall be almost in equilibrium at any 
position. The weights, however, are made less than 
the weight of the draw span, the difference being that 
which closes the draw. 

The office of the hoist ropes above mentioned is to 
lift this difference of weight. They run over 23 inch 
sheaves at the top, and down to winches at the bottom 
of the posts, which are arranged to work by hand 
power. These sheaves are connected at the top by a 
shaft and gearing, so as to insure that the men on 
either side will work evenly. The counterweights, each 
of which weighs about 25 tons, consist of two sets of 
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nine cast iron disks, 6 feet in diameter, which are solid 

except for four holes in which cast iron adj ustment 

weiO'hts can be placed for regulating the load. The 

cou�terweights run upon tracks which are built of two 

1.'i inch channel beams spaced 20 inches apart, the 

tracks being braced to the posts and the bottom mem

ber by means of lattice struts and ties as shown 

in the illustration. The two frames are kept in 

line bv the latticed portal, which is 16  feet deep. 

The i�shore end of each counterweight frame is 

:ctnchored down to the foundation masonry by two 1% 

inch bolts. The hoist ropes are f. of an inch and the 

counterweight ropes 1% inches in diameter ; the latter 

consistino- of six strands of nineteen wires wound around 

a hemp c�nter. The total weight of the draw span is 

138,120 pounds, and the counterweights can be so 

llicely adj usted, if it were desired, that one man could 

open and shut it in three or four minutes. The struc

ture was built by the Union Bridge Company, of New 

York City, under the direction of C.  "'IV. Buchholz, 

chief engineer of the Erie Railroad, to whom we are 

indebted for the above particulars. 
... 4 ••• 

TranslDission of Po,,"er frOID Niagara Falls to 

Buffalo COlDpleted. 

Immediately after midnight, in the early hours of 

Monday, November 16, the Niagara Falls Power COlll

pany made its first transmission of electric power from 

Niagara to Buffalo, when a current of 1,000 horse power 

was delivered at the station of the Buffalo Railway 

Company. The occasion is notable as being the first 

practical exam pIe of the much talked of " harnessing of 

Niagara " for transmission of its mighty water power 

to a distance. Upon the commercial success of the 

Buffalo venture will depend the more extensive trans

mission of this vast storehouse of natural energy to 

the various manufacturing centers that lie at a greater 

distance. It was on March 31,1886, that the Niagara Falls 

Power Company was incorporated. The Construction 

Company was organized in 1889, and work was begun on 

October 4 of the follo wing year. It took three years to 

build the tunnel, the surface canal and the first wheel 

pits. The canal, 250 feet wide, with an average depth 

of 12 feet, draws off sufficient water from the Niagara 

River, a mile and a quarter above the falls, to serve for 

the development of 100,000 horse power. The walls of 

the canal are pierced at intervals with ten inlets for the 

delivery of water to the wheel pit in the power house, 

which stands at the side of the canal. The pit is 178 

feet deep and connects by a lateral tunnel with the main 
back to the river below the falls. The tunnel, which 
has a maximum height of 21 feet and width of 18 feet 
10 inches, was a large undertaking, involving the labor 
for over three years of 1, 000 men, the excavation of over 
300,000 tons of rock, and the use of 16,000, 000 bricks for 
lining. 

In vie.w of the unprecedented nature of the under
taking, it was decided to throw the matter of designing 
the electrical plant open to international competition, 
and two prizes were offered .. for the most efficient 
method of converting falling water into rotary motion 
and of transmitting the rotary motion or power to a 
greater or less distance. " The turbines were built after 
r he accepted designs of Messrs. Faesch & Piccard, of 
(Jeneva, Switzerland. They work under a head of 140 
feet and each develops 5, 000 horse power. After a care
ful investigation of the power transmission plants of 
the world, the International Niagara Commission 
adopted a two-phase alternating electrIC generator of 
5,000 horse power, developing about 2,000 volts. The 
first installation consists of three generators, designed 
by the company's electrical engineer, Prof. George 
Forbes, of London, and built by the Westinghouse 
Company. The weight of each generator is 170,000 
pounds. A fully illustrated description of this plant 
appeared in our issue of January 25 of this year. 

The first distribution of power was made to the 
works of the Pittsburg Reduction Company, adjacent 
to the canal, in August, 1895. Other and later users of 
the po wer have been the Carborundum Company, the 
Calcium Company, the Buffalo & Niagara Railway 
Company and the Niagara Falls Electric Lighting Com
pany. 

In December, 1895, the city of Buffalo granted a 
franchise to the company to supply power to that city, 
under the terms of which it must be prepared to 
furnish 10,000 horse power to consumers by June 1, 
1896, and 10,000 additional horse power in each succes
sive year. The first customer under this arrangement 
was the Buffalo Railway Company, which arranged to 
take 1,000 horse power, at a rate of $36 per horse power 
pel· year. The current is transmitted by a pole line, 
consisting of three continuous cables of uninsulated 
,-,opper, the total length of which is 78 miles. 
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THE LOT TERY SYSTEM AS APPLIED TO PATENT 

PRACTICE. 
We publish on another page an abstract of a paper 

read by Mr. Albert Scheible before the Chicago Electri

cal Association. In it the subject of patents is con

sidered from the ethical and practical standpoint, and 

the conclusions reached by the author are at once con

servative and just. The article is most timely, for in 

this country the need of a reform of patent practices in 

certain directions was never more urgent than now. 

Two or three factors underlie the relation of inventor 

and patent attorney, factors similar to many which 

are discernible in other relations of life. The inventor 

requires good service ; his work must be executed up to 

the highest standard, and such work has to be paid for 

Any system which purports to give such service for 

other than adequate compensation, by that fact makes 

itself an object of suspicion. Impartiality must char 

acterize the solicitor's work. No human being can pro 

nounce upon the merits of an untried device. and the 

attorney, among the many subjects for patents which 

are placed in his hands, must have no favorites. 

The attorney, therefore, must hold a definite business 

relation to the inventor and the latter must feel that he 

is getting in the services of a thoroughly competent so 

licitor the best value for his expenditure of thought, 

time and money. His view of the case eliminates side 

issues. Flattery of the inventor and the skillful raising 

of his expectations, touching his vanity and his desire 

of pecuniary returns by specious promises, should not 

form part of the transactions. 

Unfortunately, the hard working necessarily imagina

tive inventor has long been a subject for attack by a 

class of patent attorneys who apply all the methods of 

commercial life to getting money out of him. They 

will give no honest opinion as to the possible patenta

bility of a device, because their first and only thought 

concerns their fees. These can only be earned by 

bringing the case before the Patent Office, and any 

doubts on the part of the inventor must be overcome by 

persuasion. He must be made immediate use of, and 

his invention is mature, from the standpoint of the un

professional solicitor, as soon as it can be enticed into 

the office to yield a return in fees. 

Every now and then a peculiarly flagrant example 

of unprofessional practice comes to the surface and 

seems to cast a shadow on the whole profession. 
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Thus a firm of patent solicitors may convert their 

business into a lottery system, and undertake to per

suade inventors to submit themselves and their inven

"'�y .. , t.() " chance competition. A system of prize 
awards for assumed meritorious invention, a system in
cluding cash awards and silver medals, incredible as it 
may seem, has actually been inaugurated by a concern 
of patf'nt solicitors. Periodically the cash prize is given 
for the" most meritorious and simplest invention. " 
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Only one inventor gets the prize, and for the consola
tion of his less fortunate brethren silver medals are 
issued galore. These medals are cheap affairs, but they 
are calculated to tickle the vanity of the thoughtless. 

Should such an institution as the Franklin Institute, 
of Philadelphia, the American Institute, of New York, 
or other association of that character issue medals for 
real merit, there would be some discernible raison 
d'etre. The impartiality of the judgment and the pu
rity of the motives underlying the establishment of such 
a competition would be evident, as there would be no 
oblique motive discernible. But in the case we cite, it 
is a firm of private patent solicitors who, in order to 
boom their own business, offer these prizes, which are 
paid for indirectly by the inventor. 

The value and significance of the award, even of the 
grand prize, may, however, be gaged by the fact that 
it happens that, in spite of the strenuous efforts of 
these attorneys to prevent such a result, the invention 
for which the prize was awarded is rejected at times by 
the Patent Office, and the patent refused. 

The motives of the system are so clear that little sym
pathy seems due those who suffer by it. 

The reduction of the profession of patent attorney 
to the low grade marked by this lottery system is to 
be greatly deplored. The cheap medals and insignifi
cant cash prizes, the publishing of portraits of the vic
tims in a cheap journal, under the same control, are 
simply" chromos," with which to attract customers. 
They combine patent soliciting with alleged patent 
selling and promoting, and sugar the whole with fool
ish awards. 

The evils of such practice are great. The inventor 
has always been at a disadvantage in the business 
world, as his habits of thought, as set forth in the lec
ture above referred to, are not always those requisite 
for pecuniary success. The methods we have described 
are adapted simply to lead him on by appealing to the 
gambler's SI irit in human nature. What is the cure 
and how are practices such as those we have described 
to be prevented? 

To meet the future demand, the Niagara Falls Power 
Company is preparing to install seven more generators 
of 5,000 horse power each, which will be exactly similar 
to those already in place. "'IVhen the necessary exten
sions have been made, the pit will be 430 feet long and 
185 feet deep, and the total capacity of the plant will 
be 50,000 horse power, or one-half of the capacity of 
the canal. 

XI V. PHYSICS.-Apparatus for Eliminating Vibration from the Sup
ports of Delicate Instruments.-An apparatus for avoidin$Z' tbe 
pjfects of vibration npon delicate pbysical mstruments.-l illus-
tration . ............. ... ..... ......... ... .. .............. . ... ... . ...... .... 17443 

After an inventor has secured a patent his standing 
in the federal courts protects him, but his path to the 
Patent Office needs guarding. The establishment of a 
patent bar, long since and frequently advocated, would 
seem the least that should be done for the protection 
of inventors from men of the class we speak of. At 
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present the patent solicitor is nearly exempt from 
supervision, the Patent Comlllissioner having the right 
to suspend him frolll practice for only the worst and 
most obviously dishonorable practices which come 
under his personal cognizance after the case is filed in 
the Patent Office. The raising of the standing of the 
patent solicitor to a high professional level and the 
maintenance of the character of the profession is a ques
tion of the first importance. The establishment of a 
patent bar, subject to proper extent of jurisdiction by 
the Commissioner of Patents, would at once do away 
with the evils described. Meanwhile the inventor can 
protect himself to some extent by consigning suspicious 
firms to the oblivion which they richly deserve. 

... ,.. 
WIRE GUN CONSTRUCTION IN THE UNITE» STATES. 

In its recent recommendation to the Secretary of War 
that an allotment be made from the experimental fund 
for the manufacture of a ten inch experimental wire 
gun, the Ordnance and Fortification Board hM! shown a 
commendable desire to keep abreast of the times in the 
matter of heavy gun construction. In view of the 
uniform excellence of the results obtained with the 
hooped guns which have already been built for the 
anuy and navy, it is natural that ordnance officers 
should have looked rather coldly upon the wire-wound 
gun, which is built upon a system so radically different 
from their own. The fact, however, that they are pre
Jared to spend $33, 000 in the construction of an ex peri
nental weapon of the new type shows that they are 

fully alive to its great possibilities, and are determined 
to ascertain by practical proof the limits of its power 
and endurance. 

On another page will be found drawin gs and a de
scription of this gun, which will be sufficiently detailed 
to make clear to our readers the theory and method 
of its construction. 'V"hile the subject is of great in
trinsic interest as embodying one of the most brilliant 
applications of science to mechanics of the present day, 
t also has a very serious and practical value to the 

country at large. Recent developments in gun and armor 
construction-the high resistance of the one and the 
enormOUH pressures and velocities in the other-point 
to the universal adoption at no distant date of some 
system of wire-wound gun by the makers of the world. 

The introduction of nickel steel and the Harvey 
system of face hardening has increased the resistance 
of armor plate so enormously that the foreign gun 
makers have been obliged to ra;se the velocity of the 
projectiles far above the 2,000 feet per second which 
was standard in foreign countries a few years ago, and 
s standard in thi£ country to d.a.y. Thv TClJluv VI 11lg'U 

velocity was clearly shown last September at the In
dian Head proving grounds, when two 6 inch Johnson 
shots were fired at a 10 inch reforged nickel steel plate. 
'1'he first shot, striking at the standard velocity of 
about 2,000 feet per second, broke up on the plate with 
eight inches penetration ; whereas the second shot, 
delivered at 2, 500 feet per second, made a clean pene
tration, and was picked up comparatively uninjured. 
As an instance of the high velocities which are in use 
abroad, it may be mentioned that the service guns of 
the British navy develop 2,400 feet per second ; Arm
strong's guns, 2, 642 feet ; Krupp's rapid fire guns, 2,625 
feet ; and Canet's rapid fire guns as high as 3,281 feet 
per second, all of which, of course, represents a cor
responding increase in energy and penetration. 

Now there are two ways in which the velocity may 
be increased. The gun may be lengthened and the 
powder gases given a longer time to exert their elastic 
force upon the projectile, or the length may be left the 
same and a quick burning powder, exerting very high 
pressures, may be used. In each case the resulting 
'elocity at the muzzle will be the same; the low pres-

sure throughout the long bore producing the same ul
timate acceleration as the high pressure throughout 
the short bore. 

� titutifit �mtritau. 
altogether to provide for the 25 to 30 tons pressure set 
up by the smokeless powders, and it is doubtful if the 
builders of hooped guns will ever successfully accom
plish it. To give the necessary elastic strength to 
withstand such enormous strains, the metal of the gun 
must be subj ected to an amount of mechanical work
ing which the process of hooped construction will not 
admit of. 

It is just here, in the mechanical manipulation which 
can be given to the metal of its segmental core and 
the wire wrapping, that the Brown wire gun is so ad
mirably adapted for high powder pressures. The core 
has an elastic strength of 126,000 pounds, and the wire 
an elastic strength of 230,000 pounds to the square 
inch. The wire winding sets up such a high degree of 
initial compression in the segments of the bore that 
even und er the highest powder pressure the compression 
at the surface of the bore will not be reduced to zero ; 
that is to say, the interior lining of the gun will never 
be thrown into tension, and the pressure will be di
rectly resisted by the wire wrapping. 

Of course there are other questions besides that of 
power and handiness which will have to be considered 
chief among which is that of endurance. This can onl; 
be determined by a prolonged series of tests such as the 
Ordnance Board is about to undertake. But if the 
segmental wire gun should develop no minor defects, it 
is certain that its enormous power in proportion to its 
weight will place it far in advance of the present style 
of gun. This is evident from a comparison of the pro
posed gun with the standard 13 inch gun of the service. 

Style of Guu. Caliber. Weight. Velocity. Energy. 

60'5 tons 2,100 foot sec. 33,627 foot tons 30 �� 3,000 '" .. 37,800 H H 
Hooped. ... ...... 13 inch 
Segmental wire.... 10 .. 

Such figures as these speak for themsel ves, anti further 
comment would seem to be superfluous ; but we would 
point out in closing that by adopting the wire gun the 
Indiana, without reducing the energy per round of her 
main battery, would be able to put half of its present 
weight into larger coal supply or higher speed or better 
accommodation for her crew, and at the same time 
greatly increase the number of rounds which she could 
deliver in a given time. If the system were applied to 
her 8 inch and 6 inch batteries, there would be a propor
tionate decrease in weight and increase in efficiency. 

.. �. I" 
DE LAY IN FURNISHING COPIES OF PATENTS. 

"l."ne reoeIIlJ reUUGlJJV.U �1.1_ \.I�.l'V P'.I.U\...I ,-n. """'-'.p.&-'" OJ "'.&. .1-'�",,,,,.��,,�, 
which went into effect July 1, 1896, has so great15 in

creased the demand that the Commissioner of Patents 

has been quite unable to keep the patent attorneys 

promptly supplied. In many cases these gentlemen 

have had to wait three or four days for copies which 

they required in prosecuting preliminary examinations 

and in other professional work for their clients, and as 

a consequence they have been blamed for a vexatious 

delay for which they were in nowise responsible. The 

commissioner admits the existenc0 of this grievance, 

but says that he is powerless to remove it, for the rea

son that he has not the necessary funds to pay the ex

tra force that would be needed to supply the copies 

as fast as they are required. 

ExperilDents with JneUnite at A viglloll. 

The experiments recently made at Avignon by the 
seventh regiment of engineers, by order of the Minister 
of War, are of great importance from a military view 
point. The object that the authorities had in view in 
trying them was to obtain an accurate idea of the 
effects produced by melinite when employed in large 
quantities, and to compare them with those producell 
by blasting powder. 

It was necessary to proceed with extreme prudence, 
since it was a question of bringing into play 3.300 
pounds of powder on the one hand and 2, 750 pounds 
of melinite on the other. The ravages caused by pow
der were already known, but the same was not the 
case with regard to the effects of melinite employed in 
such a quantity, and the probabilities furnished by 
approximate calculations needed verification. So it 
was not till after a detailed study of the ground in 
different parts of France that the administration of 
war made its final selection and assigned to the seventh 
regiment of engineers the task of preparing for the 
experiments and carrying them out. The Ravine of 
Combes, situated at about four miles from A vignon, 
upon the right bank of the Rhone, fulfilled all the con
ditions required. The preparatory work, which was 
executed under the direction of Commandant Delort, 
was long and difficult. 

The Sinking of the three mine wells was likewise very 
laborious. Their sites were marked at the summit of 
the slope of three neighboring 1 'lls, with an interval 
of a hundred yards between the first tw wells and a 
slightly greater distance between the latter and the 
third. They were square in section and 26 feet in 
depth. At their lower part there was formed a large 
chamber capable of holding thirty cases, each contain
ing 110 pounds of explosive. 

The first two explosions took place on the same day 
(Saturday, October 10), between three and four o'clock 
in the afternoon. It was not till the evening of the 
preceding day that the 3, 300 pounds of powder that 
were to fill one of the mine chambers and 2, 750 pounds 
of melinite that were to fill the other were brought 
from the arsenal of Avignon to the r<1vine. Around 
each well, within a radius of 500 yards, had been 
placed a cordon of sentinels to prevent the curious 
from venturing too near. 

At a signal given by a clarion, an electric current 
sent from the barracks ignited the powder in one of 
the mines. A strong detonation and a prolonged rumb
ling due to the fall of the disintegrated rocks was heard, 
and then a great column of smoke ascended and spread 
...,�" ...... � ..... " "'-J A-A-A-_� - ---.-- -- - .. " -'-
above the mine were crushed and thrown down, -ana 
the paths that gave access to the mine disappeared 

under the accumulated debris. A wide opening had 

been made in the rock, and upon the opposite side 

and at the bottom of the ravine were piled up masses 

of blocks that in some cases were 35 cubic feet in bulk. 

The road was buried under a layer of stones several 

feet in thickness, every -trace of vegetation had dIS

appeared, and the general aspect of the ravine was 

completely modified. The detonation was not heard 

at A vignon. 
About an hour afterward the second explosion took 

place, that of the chamber charged with 2, 750 pounds 

of melinite. It was more violent than the preceding 

the noise of it was distinctly heard at A vignon, and 

the earth was sensibly shaken at 500 yards from the 

mine. 
The ravages caused by the melinite were appalling; 

less so, however, by reason of the materials displaced 

than by the extreme degree of comminution to which 

they had been reduced. Here there were no more 

At first sight it would seem advisable, on account of 
its l ighter weight and convenience in handling, to 
build the shorter type of gun and use the higher powder 
Jressures ; but as a matter of fact the makers of built

up guns have not been able to turn out weapons of that 
type that will safely carry such pressures ; and they 
have been driven to the altemative of lengthening the 
gun, until in the case of such weapons as the Canet 4'72 
nch rapid fire gun it has reached the absurd and un

wieldy proportions of 80 calibers. The objections to 
such guns, especially on shipboard, are many and 
obvious. They are difficult to balance, require large 
turret space, and the abnormally long chase is liable to 
be struck by the rapid fire shells of the enemy. In ad
dition to this, such long guns will be relatively very 
heavy. From the above considerations it is to be 
hoped that, when the United States adopts high veloci
ties, as it must shortly do, it will not attempt to secure 
them by increasing the length of the gun at the ex
pense of its handiness. 

We think it is unfortunate that the finances of the 

Patent Office should be cut down to such a close mar

gin that they cannot deal with a slight emergency such 

as this. A department whose operations are so far 

reaching should present some degree of elasticity in the 

matter of working expenses. The delays and losses 

which may arise from any kind of a deadlock in the 

operations of the Patent (lffice are of a nature that can

not be measured in dollars and cents, and we trust that 

this very serious exception to the otherwise admirable 

management of this department will be removed at an 

early date. 
Dispatch and the general economy of time should be 

-as we believe in general they are-one of the first con
siderations in the planning and execution of the routine 
of Patent Office business; and as the present delay has 

grown out of special conditions, the public have every 

reason to hope that they will be promptly met and 

provided for. 
••••• 

Motor Cars on the Brooklyn Bridge. 

The new electric motor cars to be operated on the 

Brooklyn Bridge, and which are to take the place of 

the old switching engines, are being tested, and so far 

have proved successful. On November 14 one of the 

twenty new cars was run over the bridge several times. 

It was tested by Chief Engineer Martin, who ascer

tained that from the time the bell sounded to the time 

the motor switched a train and got back on the siding 

ready for another train only forty-three seconds had 

elapsed, a saving over the old method of thirty-seven 

seconds. 

blocks ; nothing but a formidable heap of bits of rock, 

very few pieces reaching the size of the fist. What is 

a singular and unexplained fact is that upon the side 

of the ravine opposite that which directly suffered from 

the explosion the thick stratum of debris was arranged 

as if it had been formed by three jets directed in a 

parallel manner. Another point to be noted is that 

fissures and crevasses were exhIbited for quite a wide 

extent around the mine. The rocks disturbed were in 

a state of unstable equilibrium, and the least shock 

sufficed to precipitate them into the ravine, where they 

broke up into innumerable fragments. 

The experiment of October 13, that with the third 

mine, charged with 2,200 pounds of melinite, was no 

less interesting. 
The consequence of the smaller charge was that the 

rocks were not so greatly comminuted, Nevertheless, 

it was easy to be seen that the debris around this mine 

was much more divided and more regular than that 

which strewed the ground in the vicinity of the powder 

mine. 
This explosion offered a striking spectacle. At the 

moment of the detonation a sort of crater opened upon 

the hill. and, like a volcano, vomited up an enormous 

mass of debris, which, ascending like a wheat sheaf 

jet to a great height, amid an immense cloud of smoke 

tell back in a shower with the noise of thunder. A few 

seconds afterward the ravine exhibited the aspect of 

an indescribable chaos. The shrubs had been literally 

chopped in pieces by the volley of stones. 

On the other hand, the alternative method of em
ploying high powder pressures calls for a gun of great 
elastic strength. Where it is a comparatively simple 
natter to con:;truct a weapon capable of resisting the 

16 to 18 tons par square inch pressure of the built-up 
gun burning slow powder, it is another proposition 

It is Mr. Martin's intention to have the new motors 

put in operation on the bridge in a few days. The 

new power house will be ready about the first of the 

year, and then the motors will be run regularly, and 

trains will be run on forty-five seconds headway. 
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A TELESCOPE WITHOTJ'r AN OBSERVATORY. 

Among the attractions at the Berlin Industrial Ex
hibition of 1896 was the oddly mounted telescope shown 
in our engraving. It is customary to erect large tele
scopes within a movable dome, but in this case the in
strument stands on an elevated platf0rm in the open ail', 
and the tube is protected by an extra cylindrical enve
lope or shell. A telescope of this type is almost invari
ably pivoted on an arm reaching from one side of the 
tube neal' its middle, whereas the two arms which con
stitute the H declination axis " of the great Berlin glass 
start from one end, close to the eyepiece. The trun
nions which support a cannon are commonly placed 
nearer one end than the other; but the gun is evenly 
balanced nevertheless, because there is vastly more 
m�tal around its breech than around its muzzle. But 
at first glance the corresponding projections from this 
telescope tube seem to be so placed as to leave the 
weight, like the handle of a jug, all on one side. Care
ful scrutiny, however, reveals the fact that a massive. 
bow or horseshoe, which might be mistaken for a part 
of the supporting structure, is really connected with the 
tube so as to form a counterpoise. The observer, there· 
fore, sits motionless on the little platform formed by the 
prolongation of the polar axis, which platform is sta
tionary, too. He does not change his elevation as in 
other observatories. 'Whether he aims the llIighty tube 
at the zenith or the horizon, the eyepiece remains in the 
sallie spot, merely changing its angle. And the glass is 
so lightly hung, too, that he can shift it with his finger, 
although electrically operated machinery is usually em
ployed instead. There is also a polar axis, lower down, 
and not shown in the picture. 

The mounting is so arranged as to receive two objec
tives, of which one is designed for direct visual, the 
other for spectroscopic and photographic observations. 
For this reason the latter will be a double objective 
of short focal length, 20 to 23 feet, and large aperture, 
4373' inches. It was exhibited in an unfinished condi
tion, as the means for the purchase and polishing of 
the enormous lenses, which have been very successfully 
cast by Dr. Schott, could not be immediately raised. 
The rough disks of glass for the lenses of the telescope 
have been furnished by Dr. Schott and Genossen, of 
Jena, while the polishing has 
been executed by Messrs. C. 
A. Steinheil, of Munich. The 
mounting of the instrument 
was intrusted to the Berlin 
Maschinenbau A n s t a l t  C. 
Hoppe, who was assisted by 

�hii fuIItH� 'e\.eM.t'tI"on�of �ne 
fi n e r mechanical portions. 
The other objective, on the 
(lontrary, is completed, and 
has an aperture of 27� inches 
and a focal length of 68 
feet. 

In focal length the Berlin 
glass makes another depart
ure from usage. A length 
fourteen times the aperture 
used to be considered the 
standard proportion, from 
which, for various special rea
sons, there was often a depart
ure. In very large telescopes, 
like that at the Lick Observa
tory, the focal length is about 
eighteen or nineteen times 
the diameter of the object 
glass. 

The new refractor at Berlin 
has a tube 68 feet long. This 
makes the proportion thirty 
to one. Among the advan
tages resulting from this re
markable focal length is an 
improvement in adaptability 
to photographic work. Ac
cording to the Illustrirte Zeit
ung, an image of the sun 19� 
centimeters (7·67 inches) in 
diameter is thus obtained on 
the sensi tive plate, and this 
will stand a greater enlarge
ment without losing distinct
ness than any solar photo
g r a p h  obtained elsewhere. 
From this fact and from the 
stress which is laid on the 
photographic collections in 
the li braries and lecture rooms 
of the new observatory, it 
seems probable that the in
strument will be devoted 
largely to that class of work, 
though not to the exclusion of 
visual work. The telescope is 
the property of the Astrono
mical Observatory of Grune

wald. 

J titufifit �ut,ttintu. 
MEASURING LIQUIDS BY WEIGHT. 

A simple device by means of which the flow of liquid 
will be automatically cut off when a definite weighed 
quantity has been delivered to a receiving vessel is 
shown in the accompanying illustration, and has been 
patented by George W. Curtis, of Long Grove, Iowa. 
As will be seen, the device is mounted on tracks or 
guideways extended along the front of a row of barrels, 

CURTIS' LIQUID MEASURING DEVICE. 

so that it may be easily moved from one barrel to an· 

other. The scale comprises a base plate and double 
scale beam extended from a rectangular frame portion 

fulcl'Umed on posts on the base plate, there being sus

pended from the frame a swinging platform on which 

the bottle or receiving vessel is placed. Outside the 

tracks is a rod on which are stops to fix the proper po

sition of the scale when it is moved in front of a barrel, 

and the top of the scale platform is marked to facili

tate centrally placing thereon jugs or bottles of differ-

A TELESCOPE WITHOUT AN OBSERVATORY. 

em; SIzes. The faucet, which is shown partly in sec
tion in the engraving, has a vertically moving plug 
valve, whose stem extends upward through a bracket, 
the valve being downwardly pressed by a coiled spring. 
To lock the valve in open position, an angle lever is 
fulcrumed in bearings in the bracket supporting posts, 
the upper end of the level' being connected with the 
valve stem and its lower end being adapted to engage 
a hook latch. One end of the rock shaft on which is 
the hook latch is extended through the bearing post 
and carries a rod whose lower end is provided with 
a counterbalance weight, while its upper end is de
tachably connected by a chain with the frame por
tion of the scale. As an additional means of easily de
termining the proper position of the scale and neck of 
the bottle under the faucet, a guide rod may be 
mounted on a pivoted block near the outer end of the 
faucet, such rod being out of the way when turned 
horizontally, but, when turned vertically, engaging one 
side of the bottle neck. The bottle or jug, when placed 
on the scale platform, is balanced by a weight on one of 
the arms of the scale beam, and the proper weight for 
the desired quantity of liquid to be delivered is placed 
on the other arm of the scale beam. The chain con
nection is now made between the rectangular frame 
and the counterbalanced rod, and the valve is opened 
and held in open position by engaging the lower end 
of the angle lever with the hook latch, when the liquid 
may be left running, as its flow will be automatically 
cut off on the delivery of the proper quantity by the 
rocking of the scale beam, as the drawing down of 
the chain causes the release of the latch engaging the 
angle lever, and the coiled spring on the valve stem 
then closes the valve. 

• ·e . •  
Ingenious Peruvian Potterie!l. 

A long, slim neck is a distinguishing feature of much 
of the Perl.vian pottery, and nearly every vessel is or
namented with a figure of some sort, having holes to 
represent eyes and other openings. These afford a pas
sage for the air forced out by the liquid when poured 
into the vessel. By an ingenious contrivance the air 
in escaping produces a sound similar to the cry of 
the creature represented. Thus a utensil decorated 

with two monkeys embracing 
each other, on having water 
poured into or from it, would 
give a sound like the screech
ing of those animals. One 
decorated with a bird would 
emit birdlike notes, while a 
mountain cat on one jar 
WOUIQ mew, �;uakes coiled 
around another would hiss. 

The most curious that we 
have seen was the figure of 
an aged woman. 'When the 
jar was in use her sobs be
came audible, and tears 
trickled down her cheeks. 
The manufacturers seemed 
to have known all about at
mospheric pressure. Dr. Le 
Plongeon had in his own col
lection a piece that demon
strated this. It represented a 
double headed bird. The ves
sel had to be filled through a 
hole in the bottom, and yet 
in turning it over not a drop 
would spill, but the liquid 
would readily flow out when 
the jar was simply inclined. 
The Peruvians were good 
portraitists, and many of the 
faces represented might pass 
for likenesses of people now 
living on the coast.-Alice D. 
Le Plongeon, in Appletolls' 
Popular Science Monthly. 

------4.�.�,.� ____ __ 
ACONCAGUA, the highest 

mountain on this hemisphel·e, 
is to be thoroughly explored 
by an expedition fitted out 
by ]\fl'. E. A. Fitzgerald, the 
explorer of the New Zealand 
Alps, w h i c h recently left 
England for Buenos A vres. 
A geologist, a surveyor: and 
a naturalist form part of the 
expedition, together with the 
Alpine guide, :Mattias Zur
briggen. Mr. Fitzgerald's ob 
servations will be on the 
effect of the atmosphere of 
mountain heights on the llU
man system, as he intends 
to scale :Mount Everest, in 
India, the highest mountain 
in the world, if he succeeds 
in getting to the top of Acon-
cagua. 
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MULTIPLEX PHONOGRAPH. 

The phonograph, wonderful as it 
is, has been rendered more useful 
and more enjoyable to everybody, 
and at the same time more profit
able to exhibitors, by an exceeding
ly s i m p  1 e improvement recently 
completed and patented by Mr. 
George W. Moore, of Atlanta, Ga. 

This improved attachment in
creases the capacity of the machine 
fivefold, t h e  construction being 
such that five cylinders are held in 
position for instant use. The im
provement does not in any way 
affect the working parts of the 
machine. 

The attachment has a frame hold
ing a screw-threaded m a n d l' e I ,  
which is driven by a belt connec
tion with the spring motor con
tained in the case which forms the 
base of the machine. In the space 
usually occupied by the r e c o r d  
cylinder is placed a reel in which 
are loosely journaled five mandrels, 
each having at the end adjoining 
the screw a half clutch and a coni
cal cavity. The c 1 u t c h fits its 
counterpart on the e n d  of the 
screw, and the conical cavity re-
ceives the conical end of the screw. This construction in
sures the centering of the mandrels and at the same time 
lifts the clutch end of the mandrel in the reel, so that 
it has no bearing at that point. The reel is capable of 
sliding longitudinally to permit of shifting the cylin
ders, and it is pushed forward by a spring having suf
ficient strength to hold the clutch in engagement while 
the machine is working. 

In the end of the reel are five equidistant cavities, a, 
for receiving the pawl, b, as shown in the detail view. 
This pawl consists of a short stud held in a ball joint 
in the swinging arm, c, with the free end of the pawl 
pressed against the end of the reel by a spring. The 
arm, c, swings on a pivot concentric with the reel, and 
is provided with a spring for carrying it back against a 
stop at the point where the pawl enters one of the 
cavities, a, in the end of the reel. A stud, d, projects 
from the free end of the arm, c, in line with the axis of 
the pawl, b .  This stud serves the double purpose of 
holding the ball end of the pawl in its cavitv ani! of 
receiving the fork, e, oy wnlCn the arm is swung when 
it is desired to shift the cylinders. The fork, e, is at
tached to a rod, f. which projects through the front of 
the phonograph base. After having moved the reel 
carrying the record cylinders one-fifth of a revolution, 
the arm, c, being carried back by its spring, the pawl, 

b, drops into one of the cavities, a, and when it is de
sired to shift the record cylinders, a forward movement 
of the rod, f, causes the arm, c, to swing, thereby swing. 
ing the pawl, causing it to shift from an oblique posi
tion, bringing it parallel with the axis of the arm, c, 
thereby increasing the distance between the reel and 
the arm, disengaging the clutch connecting the man
drel with the screw, and then moving forward the reel 
one-fifth of a revolution until the pawl, b, strikes the 
stop, g. W hen the ann, c, is returneu to its original posi
tion , the spring on t he reel carrying the record cylinders 
moves the reel forward, bringing the clutch of the next 
record cyl inder in order in line with the screw. The 
continueLl lllovement of the arlll withdraws the pawl 
from the cavity in the reel anLl 
carries the pawl back ready to 
be engaged with the next cavity 
in the reel. 

This simple and ingenious con
trivance enables the user of the 
phonograph to shift from one 
record cylinder to another even 
while the phonograph is in opera
tion, the reproducing apparatus 
being adj usted to adlllit of this 
llIovement. The engagement of 
the pawl with the stop after the 
llIovement of the I'eel prevents 
t he throwing forward or

" 
the reel 

bv its own momentulll. '
This attachment greatly in

creases the capacity of the phono
graph and renders it more val
uab le for business purposes. It 
has been shown by months of 
constant use that a phonograph 
with this attachment will net the 
exhibitor m u c h larger profits 
than the single machines. It i s  

obvious t h a t  the nUlllber of 
cvlinders need not be limited to 
fi

'
ve, as the principle in\'olved 

can be as readily adapted to ten 
or twenty as five. 

As a " nickel in the slot " ma
chine, reproducing the songs and 
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the number of additional cylinders, 
while occupying the space of only 
one machine. 

This u s e  f u I improvement in 
phonographs is controlled by the 
Multiplex Phonograph Company, 
1395 Broadway, New York. 

Victorian Wars, 

The Army and Navy Gazette calls 
attention to a remarkable feature 
of the Queen's reign, the enor
mous number of wars, " little and 
big," that have marked its pro
gress. Scarcely a twelvemonth of 
this period has passed, indeed, with
out finding England at war in some 
part of the world. Here is a list of 
the principal campaigns and expe-

�l China war, 1841 : Sikh war, 1845-46 ; @ ditioIlS : Afghan war, 1838-40 ; first 

�::/. Kaffir war, 1846 ; second war with 
China, second Afghan war, 1849 ; 

����������������II!���������!; second Sikh war, · 848-49 ; Burmese 
war, 1850 ; second Kaffir war, 1851-
52 ; second Burmese war, 1852-53 ; 
Crimea, 1854 ; third war with China, �,� 1856-58 ; Indian mutiny, 1857 ; Maori 
war, 1860-61 ; more wars with China, PHONOGRAPH WITH FIVE CYLINDERS. 1860 and 1862 ; second Maori war, 
1863-66 ; Ashanti war, 1864 ; war in 

recitations of celebrated artists, and the latest and j Bhootan, 1864 ; Abyssinian war, 1867-68 ; war with the 
most popular airs of musical composition, the phono- Bazotees, 1868 ; third Maori war, 1868-69 ; war with Loo
graph has achieved great fame and popularity. It has \ shais, 1871 ; second Ashanti war. 1873-74 ; third Kaffir 
been exhibited all over the globe, winning praises I war, 1877 ; Zulu war, 1878-79 ; third Afghan war, 1878-
everywhere. 80 ; war in Basutoland, 1879-81 ; Transvaal war, 1879-

If the capac�ty of the machine had been larger, its 81 ; Egyptian war, 1882 ; Soudan, 1884-85-89 ; third 

THE SHIFTING MECHANISM. 

usefulness would have been greater, and the profit 
arising from its exhibition would have been propor
tionately large. 

To this idea is due the multiplex attachment. Hav
ing five cylinders where the old phonograph had only 
one, the Ill ultip le}; necessarily increases the resources 
and cOlIllnercial value of the machine in proportion to 

THE MULTIPLE PHONOGRAPH. 

Burma war, 1885-92 ; Zanzibar, 1890 ; India, 1890 ; Mata
bele wars, 1894 and 1896 ; Chitral campaign, 1895 ; third 
Ashanti campaign, 1896 ; second Soudan campaign, 
1896. The same paper gives an account of hardships 
during the present Soudan campaign. 

The Second Brigade was ordered to march from 
Suarda to Sadin Fanti, twenty-one miles distant across 
the desert, instead of following the river. The heat was 
intense ; the men were in heavy marching order, water 
was short. There were twenty-nine cases of sunstroke, 
of which two were instantly fatal. Numbers fell out 
and soldiers were in the most exhausted condition. 

The First Brigade fared still worse. They were 

thirti-�e;en 
�n'iiles''across th��ftdesert,fgacit nffi\,{l:illLT9{ 

ing his rifle, his kit, two days' rations and a hundred 
rounds. The storm that was threatening when they 
left came upon them before they reached the first water
ing place. Nearly three hundred men fell out, of whom 
nine died, and before they arrived at Sadin Fanti one 
thousand seven hundred men had fallen out, and of one 
battalion of seven hundred men only sixty marched 
into their quarters. .. . . . .  

Rain Experi ments. 

L. Errera describes in Terre et Ciel, says Engineering, 
a very simple manner of producing a rain, not of water, 
but of alcohol, and the winds which accompany its 
formation. That he is by no means the first in the field 
does not make his experiment less interesting. A glass 
cylinder about 8 inches high and 4 inches in diameter 
is half filled with alcohol of 92 per cent. The cylinder 
is covered with an ordinary china saucer and slowly 
heated in a water bath,  so that the whole becomes 

warm without the alcohol be
ginning to boil. The vessel is 
then taken out of the bath and 
placed on a table. Vapors soon 
begin to condense on the saucer, 
clouds fOl Ill , and tiny regular 
drops fall down m vertical lines 
into the alcohol. The drops 
have an average diameter of 40 
01' 50 millionths of a milhmeter, 
but they vary ITl size. The ram 
continues for half an hour. The 
upper part soon clears, and t h e  
condensatIOn takes place some 
distance below the sau.cer ; thus 

we have the ocean, the clouds 
above, and the serene sky hIgh
er up still. If, after heating the 
vessel, the hot saucer is suddenly 
replaced by a cold one, storms 
can be observed. As one side of 
the cylin der will not rarely be a 
little colder than the other, as
cending cUl'l'ents can often be 
noticed on the one side, descend
ing on the other. If the warm 
part is cooled, the currents change 
d i r e  c t i o n .  'T h e  arrangement 
lends itself to other experiments. 

T RIESTE recently had a rainfall 
of 6i� inches in 12 hours. 
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PATEN TS AS INVESTMENTS.'" 

BY ALBERT SCHEIBLE. 

Our greatness as a manufacturing nation depends so 

largely on the patent system, which has been in force 

for the last sixty years, that the question of the value 

of patents must be of general interest. Especially is it 

of importance to workers in the electrical field, since 

the commercial side of our line shows its dependence 

on patents at every step. Still, among electrical peo

ple as amoug others, we find quite a range of opinion 

in regard to the value of patents (the term being used 

to denote the control of patented inventions). On the 

one hand we find lists of patents scheduled as heavy 

assets by our prominent electrical concerns, while on 

the other hand we hear the grumbling about the 

worthlessness of patents issued by . the United States 

government and the folly of spending money in obtain

ing them. Of course a patent in itself is merely a for

mal recognition of the inventor's originality and of his 

willingness to let the public have the free knowledge 

and use of his invention after the expiration of the 

seventeen years during which he cau defend himself 

against pirates. The patent in itself does not confer 

any value. It is merely offered in order that the invent

or will disclose what is of value. So in treating of 

patents as investments, we must consider the value of 

the patented invention as compared with the un

patented and, hence, unmonopolized one. 

If we are ourselves inclined to originate new and use

ful ideas, we want to know if it will pay to invest 

money in patents as a first step in controlling their ex

ploitation. Then, as engineers, we have the general 

public looking to us for guidance. So the question be

comes still more important. And since every dollar im
properly spent in connection with electrical work takes 

at least one dollar out of the reach of those who need 

it for promoting legitimate undertakings, hence we 

should all be more or less interested in checking any 

rash investments. Some years age ex-Commissioner of 

Patents Thatcher made the claim that over half of the 

patents issued by our government are remunerative ; 

but I believe he did not state how well the paying 

ones were averaging nor what was lacking with the 

balance that would keep them from bringing proper re

turns. Perhaps we can best get at this point by study

ing the features which ought to maka an invention 

worthy of commercial success and hence of patent pro
tection. For while there may be no general rule of 
commercial success or failure which we can apply to all 
patented inventions, is it not plausible that those will 
fare best which are most worthy of success ? Here, for 
.. J - � --- - r ---.... " ...... . . ........... "" ........ �-J ..., .... .I..A&WJ 
not be noticeable in a given invention : 

(1) Decided originality; not merely enough to make 
it patentable, but sufficient to avoid the evading of 
such a patent by equally simple and effective devices. 

(2) Utility to the extent of filling a decided want more 
than a mere local usefulness, so as to command a wide
spread sale under varying conditions. 

(3) Exploitability at the hands of the inventor or of 
those with whom he is in contact. 

Then as to the patent itself, there is point 4. The 
patent should strongly cover the invention. 

These four points strike me as the ones which would 
usually determine the prospects of success or failure for 
any patent from an investment standpoint. And are 
they not points whose importance ought to be self-evi
dent ? It takes originality in aIi invention to entitle it 
to a patent ; but a very simple rearranging of parts 
with an extra hook or lever may be enough for this. 
And if the device is easily gotten up, why should it be 
hard for a competitor to get up an equally effective one 
which would evade the patent ?  Only the decidedly 
original patents are wmally hard to evade, and there
fore valuable as protectors. Then we need utility to a 
large degree in order to find any considerable market 
for the patented article. The man who patented the 
shadow sign device for use in street railway tunnels 
no doubt devised an article which could prove useful 
in the three Chicago tunnels, but where else would he 
find a market for it ? Then as to the strength and 
breadth of the patent when procured. It takes an able 
lawyer to weigh every word and every phrase in the ap
plication so that his client may get all to which he is 
entitled, and either the inventor or his attorney or both 
must have a good knowledge of the allied art and a 
keen insight into the future of the invention. It always 
lessens my opinion of a patent when I hear the inventor 
brag about writing his own claims and specifications ; 
for not only do two heads think more than one, but it 
takes the skilled attorney to tell just what to put in 
and what to leave out in order that the case may be 
put most clearly before the examiner. And of course 
there must be some prospects of exploiting the inven
tion, else of what use is the patent ? 

Briefly, you need only to ask yourself four questions : 
[s the invention decidedly original, does it flll a wide
spread want, will the proposed patent properly cover 
:t and is the inventor in position to profit by the gov
ernmental protection implied in the patent ? If the 
invention meets these four tests, it ought to be worthy 

.. A paper read before the Chicago Electrical AIlsociatioa, October 16. 

J t itu t i f i t  jmtrinlu. 
of success, and hence a good investment ; but every 
shortcoming on any of these four points will count 
against it. And if a given idea will not stand the test 
of these four simple questions, why spend a single dol
lar toward patenting it ? Our government issues pa
tents because it wants the public to be benefited by 
new devices needed for its progress and welfare, but 
that does not mean that every new idea is so needed 
by the public. Indeed, the average thinker will strike 
a great many ideas which fill no decided want. He 
can well afford to shelve most of them if he will only 
learn to save the one or two that are really worth ex
ploiting, for it is only by persistent study and experi
ment that most of the really valuable patented inven
tions have been produced. The first rough pencil 

sketch may be quickly made the basis of a patent, but 
rarely of as broad and valuable a patent as it would if 
based on farther thought and trial. Indeed, the hasty 

patent often prevents the getting of a broader and not 

readily evaded one later on ; so it is usually both wiser 

and cheaper to do some developing before drawing up 

the application. The law allowing the public use of 

an invention for two years before an application is 

filed seems to have been carefully timed ; for my own 

experience has shown it to take about two years for an 

invention to mature from the pencil sketch to the 

working model, from this to the marketable form and 

thence to the practically successful and patentworthy 
form. Sometimes a very few months or weeks will 
prove an idea to be of little commercial value ; then, 

so much the better, for the patent money saved is just 

so much money earned and ready for a worthier device. 

If you want a practical illustration, look at some of 

the strongest and most feared patents-some, for in

stance, of Brush or Elihu Thomson. See what an in

sight they show into both the prior art and the field 

for the invention ; also how well they cover those modi

fications which only suggest themselves to one who has 

been hunting for possible weak points in his own pro
posed patent. 

It is the speculative type of patents that leads to a 

large share of the unremunerative ones, and unfortu

nately the average inventor is surrounded by influences 

that tend to encourage rather than suppress the specu

lative tendency. Our newspapers tell about the for

tunes made out of patents, and, as most men imagine 

that the big profits can only be made in some one else's 

business, they jump at the idea of .. inventing " along 

a line where every turn brings up something new to 

them (though perhaps old and time worn to those profi

cient in that particular line). So the man of idea.'! 
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as to the great demand which wil l spring up for it, 
and perhaps even as to the rate at which manufactur
ers will tumble over each other to get control of his 
invention. A conscientious attorney would be apt to 
disturb his alluring dream. So he seeks the other and 
more eager kind-the ones that offer prizes to the most 
prolific originator of patentable (even if not patent
worthy) ideas. These urge him to make haste and file 
his application before some one overtakes him, and if he 
hesitates as to the prospects of returns, they clinch his 
dollars with that money-wasting phrase : .. No patent, 
no pay. " They do not tell him to first consult parties 
commercially inter ested in devices similar to his inven
tion to learn if the calls for it would be by the thousand 
or only by the dozen. N or is he allowed to think what 
he can do with the device after he gets it patented, but 
every effort is directed to interesting him in quickly get
ting some sort of a patent. He gets it and soon begins 
to wonder what he has got. Later on we can hear 
the grumbling about our inefficient patent system, 
about frauds which must have happened in order to 
spoil the inventor's chances and about patents being 
.. worth the full price of wall paper. " 

It is easy to blame the Patent Office, but is it not the 
public that needs the educating ? Look at the class of 
reading matter which the public accepts as wholesome. 
Send for one of those " inventor's manuals " published 
for free distribution by ever so many wholesale patent 
enticers, and what advice do you find in it ? Let me 
quote from a few of these pamphlets : •. Don't think 
you can't invent, but keep on thinking and you will in
vent something. " " Nothing yields greater profits than 
patents. " " Patents appear to be the poor man's only 
hope of escaping the slave's fetters. " " Lose no time
the man who has ever conceived an invention and has 
failed to patent it until some one else has anticipated 
him has lost the opportunity of a lifetime to win a for
tune with the least possible expenditure of time and 
labor. " In other words, everybody that does any think
ing should invent early and often and should rush his 
applications into the Patent Office (through this or that 
attorney) before the idea is cold ! Just as if any quantity 
of hurriedly concocted ideas (even if patentable) were 
more to be desired than a single carefully thought out 
and really patent worthy invention. Such a patentee 
himself can only speCUlate as to what he has produced 
and what returns he may get for it, and is it for pro
moting such speculations that our patent system was 
established ? If not, then why should we criticise the 
system for the results of this abuse ? 

And where shall we start to remedy sowe of this wis-

direction of energy, time and money ? Right among 
ourselves, for it is the electrical engineer of to-day who 
can and who ought to counteract the rashness which 
is commonly thought to be proper for any one who 
originates a new contrivance or who spends money on 
it. The unwritten ethics of our profession demand 
that we should promote the legitimate and suppress 
the speCUlative in patents as in every other phase of 
electrical work. Then we owe it to our splendid pat
ent system that we should insist on its being used only 
in the way which will be most helpful to general 
progress. And to whom can the isolated inventor 
look for guidance, if not to us who have (or hope some 
day to have) a broad survey of the whole field of elec
trical engineering ? Whatever we can do to turn his 
efforts from the rushing after many and narrow pat
ents to the working out of a single and much needed 
one will react for the benefit of our profession. Should 
not we be prepared both to judge of new devices our
selves and to guide the over-enthusiastic inventor so 
that he may see his own contrivance in a broader light ? 
If four or five plain hints will help him, perhaps these 
will do : 

(1) First learn the state of the art, so as to see how 
much real novelty there is in the invention_ Only the 
man who is well informed on what is old can know 
that a certain idea is really new, and we all need to 
take full advantage of those factors which keep us 
abreast of the times-like our electrical papers and our 
technical society meetings. 

(2) Consult parties commercially interested in the 
particular line, so as to learn whether or not the in
vcmtion is worth patenting. Study the tendencies of 
the times to see if they are toward a more widespread 
or a more limited use of the invention. 

(3) Test the probable scope of the patent for yourself 
by trying to devise other means for producing the same 

result. Can you readily invent a way of getting 
around your proposed patent ? 

(4) Consider what you can do with the patent after 

you get it. Can you properly exploit it yourself, or 

have you rea.'lon to believe that others can and will do 

so for you ? 
(5) Find out something about your proposed attor

ney. Has he a broad knowledge of the field, can he 

word clear and concisely broad patents, will he advise 

in favor of his client's interest or only for the benefit of 

his own pocketbook ? 
Given such hints to turn the latent energy of our iu

ventors to thoroughness in their work and to a busi

nesslike estimate of its value ; gi ven also an under
C ur.r�ll tJ vc P J. v Lvo L wFjQlin.ot tho ,gp90ula.tion that some
times masks in patents, and given a frank admission 
that the trouble with our patent system lies chiefly in 
its abuse at the hand of misguided inventors and iu
vestors-then may we not look for a finer type of patent 
applications and a higher estimate of the value of 
patents ? 

.. .  e . •  
Salted F r u i ts. 

The preservation of lemons, oranges and citrons des
tined for export from Italy, and not for immediate 
consumption in their integrity, but which are never
theless valuable articles of export on account of the 
various uses to which their juices may be applied, is 
a very important object in those cases where the ship
ment and conveyance to distant parts would be im
possible, either on account of the distance to be 
traversed, or on account of the unsoundness of the 
fruit, or from both causes combined. It is customary 
in Italy to slice and steep the fruit in large casks filled 
with salt and brine. The bitter oranges, lemons or 
citrons are then first of all examined, and Vice-consul 
Pignatorre, of Messina, says that, although not sub
jected to the same crucial tests which would be re
quired were the fruit to be shipped entire or their 
essence properties considered, still they must not be 
internally diseased and must be of average juiciness to 
be exportable and marketable. They are then soaked 
in salt water for a few days, the time varying between 
three and eight days, according to the more or less 
maturity of the fruit. On the arrival of the fruit it is 
repeatedly washed in fresh water until the salt con
tained has been completely dissolved and carried off. 
It is, however, unquestionable that whatever the prtt
serving qualities of the salt, the process involves an 
almost total loss of the essential oil of the peel and a 
deterioration of the juice, and should only be resorted 
to in extreme cases, when the fruit would not be other
wise profitably used at home or shipped abroad.
J oumal of the Society of Arts. 

Ge ... nan Trade . 

The imports from the United States into Germany 
increased from $114, 000, 000 in 1893 to $120,000,000 in 
1895. The imports froll Great Britain into Germany 
decreased in the saIlle period from $160, 000, 000 to $130, -
000,000, and those from the Austro-Hungarian mon
archy from $143, 000,000 to $126,000, 000. Russia, on the 
other hand, increased her imports from $86,000,000 to 
$140,000,000, thereby taking the first place among coun
tries importing into Germany. The increase was mainly 
in agricultural products.-Uhland's Wochenschrift. 
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R ec e n t  P a t e n t  an d  Trade llI a l'k Dec i si o n s. for a dust shield for car axle boxes, as it merely adds an Science N o tes. 

Dueber Watch Case Manufacturing Company V. Rob
bins (U. S. C. C. A. , 6th Cir. ), 75 Fed. , 17. 

Danial of Validity by Licensee. -While a licensee of 
a patent cannot deny its validity, this rule applies only 
while the license is in force : after it has expired the 
validity of the patent may be disputed in any suit not 
on the license contract. 

Extensive Dse as Evidence of Invention. -Extensive 
use is to be considered as evidence of invention only 
in cases otherwise doubtful ; and it loses its force as 
evidence where the use can be attributed to something 
else than m ere novelty. 

Stem Winding Watches. -The Colby patent, No. 
287,001, of which the essential feature is the spring latch 
attachment of the stern with a key, whereby the latter 
is free to rotate but is prevented from being moved 
longitudinally except by special effort, is void, because 
it does not amount to invention in view of the prior 
art. 

Consolidated Store Service Company V. Whipple (U. S. 
C. C. , Mass. ) ,  75 Fed. , 27. 

Store Service Apparatus. -The Osgood patent, No. 
293, 192, has been held valid as to claim 2, and No. 357, -
851, valid as to claim 1 .  

Holyoke Machine Company V .  Jolly (U. S. C. C. , Mass.) ,  
75 Fed. , 190. 

Water Wheels. -The McCormick patent, No. 265, 689, 
providing the acting face of water wheel buckets with 
corrugations to better retain the water therein and in 
constructing the corrugations that su bstantially equal 
amounts of water will pass through them, is void. 

Leatheroid Manufacturing Company V. Cummings (U. 
S .  C. C. , Mass.) ,  75 Fed. , 271. 

Boxes. -The Andrews patent, No. 329, 875, for a box 
of thin flexible material reinforced at its upper edge by 
a band, and protected at the corners by metal corner 
pieces, is void, as being a mere aggregation of old de
vices. 

Boston Lasting Machine Company v. Woodward (U. S. 
C. C . ,  Mass.) ,  75 Fed. , 271. 

Lasting and Fastening Machine. -The Woodward 
patent, No. 248,544, is not infringed by a machine in 
which the tack driving machine is actuated, not by the 
pressure of the work but by the pressure of a rod con
nected with a treadle, so that the desired result of driv
ing a tack at the proper time, without the use of the 
operator's hand, is attained by a different method. 

A. B. Dick Company V. Henry (U. S. C. C . ,  N. Y. ), 75 
Fed. ,  388. 

Mere Oarrying I"urwa,L u I'rlor An. --.J:ne rUle that a 

mere carrying forward or more extended application 

of an original invention so as to obtain higher finish, 

greater beauty, and increased commercial value is not a 

patentable invention, is not applicable where the im

provement, by reason of its adaptation to new uses and 

hitherto undeveloped possibilities, performs new func

tions and accomplishes new results. 

Proof of Title. -The technical objection that title to 

the patent has not been proved will not prevent a dis

position of the case on its merits when the question is 

not raised until nearly the close of the final hearing. 

Stencil Sheets. -The Broderick patent, No. 377, 706, 

tor stencil sheets consisting of yoshino or other porous 

paper coated with wax so soft that the impression made 

thereon does not materially disintegrate the fibers, but 

presses the wax out of the sheet on the form of the im

pressing matter, is valid. 

Bennett V. Schooley (D. S. C. C . ,  Pa. ), 75 Fed. ,  392. 

Meaning of " Detachable " in Claims. -The words 

" detachable clip,"  as used in the claims of a patent for 

a railway torpedo, mean a removable clip, that is one 

which IS connected with but not positively attached to 

the torpedo, as by riveting or soldering. 
Railway Torpedoes. -'I'he Beckwith patent, No. 

409, 902, has been held valid. 

N ew York Paper Bag Machine Manufacturing Com
pany V. Western Paper Bag Company (U. S. C. C. ,  
Ill . ) , 7 5  Fed. , 395. 

Preliminary Injunction. -A preliminary injunction 
based on claim 9 of the patent to Lien back, Wolle and 
Brunner, No. 242, 661, for a paper bag machine, was re
fused, because it was not certain that the hinged fold

ing plates of the claim 9, with the associated mechan
ism as described, were to any degree practically operat
ive for making paper bags. 

'Vestern Mineral Wool and Insulating Fiber Company 
V. Globe Mineral Wool Company (U. S. C. C . ,  W. 
Va. ),  75 Fed. , 400. 

abutment, which is a mere change of form. Prof. Virchow's birthday occurred on November 13 
Car Wheel. -The Bemis patent, No. 333,072, which and was fittingly celebrated in Berlin. He is now 

consists substantially in having the annular flange of seventy-five years old. He took his medical degree in 
the wheel detachably secured to the wheel instead of 1843. 
cast integral with it, is not infringed by a wheel where In our issue for November 7 we illustrated an explo
it is possible i,o remove the flange and substitute an- sive nut. A reader of the SCIENTIFIC AMERICAN tells 
other, but the change would amount substantially to a us that the nuts can be kept from exploding by filling 
reconstruction. with melted lead, the lead passing into all the cham
Heap v. Fremont and Suffolk Mills (U. S. C. C . ,  Mass. ), bers. He also tells us that in Cuba the nuts are loaded 

75 Fed. , 406. with lead and are afterward filled with dynamite and 
Cloth Napping Machine. -The Grosslin patent, No. left by the insurgents within reach of the Spanish army. 

377, 151, if valid, is limited by the prior art to the spe- Details as to how they are detonated are lacking, how
cific methods used to produce the main result which ever. 
is the function of the machine. We have learned from credible sources, says the 

Popular Science News, that St. Von Niementowski has Mullen v. King Drill Company (U. S. C. C. ,  Ind. ), 75 
d 

. . 
t f b th 1 prepare a paper glVmg an accoun 0 car oxe y or-Fed. , 407. 

thoamidoparatoluylamide, of nitrometamethylorthour-Grain Drills. -The Mullen patent, No. 355,462, for amidobenzoyl, of arnidometamethylorthourarnidoben-grain drills designed for the special purpose of drilling zoyl, of dinitrometarnethylorthouramidobenzoyl, of seed between rows of standing corn, has been held valid. diarnidometamethylorthouramidobenzoyl, and of the 
Dunbar v. Eastern Elevating Company (U. S. C. C. ,  diacetyl derivative of diamidometamethylorthourami-

N. Y.),  75 Fed. , 567. dobenzol. 
Grain Elevators.-The Dunbar reissue, No. 10,521, A correspondent says : " Noting your article on page 

for a grain elevator wherein the elevator tower may 286, October 10, about salt water for catarrh colds, I 
be quickly and easily moved so as to reach the differ- wish to ' offer an amendment. '  Take equal quantities 
ent hatches of a vessel and with two elevator legs that · of salt and sugar, say half a teaspoonful of each to a 
may be simultaneously moved so as to take grain from glass of warm water, and use as directed in above arti
two hatches at once, has been held valid. cleo It will be found that the addition of the sugar 

Reissue for Attorney's Mistake. -Where a patent takes away the stinging sensation produced by the salt 
solicitor consents to the striking out of a certain claim alone or even by plain warm water. Have used it for 
upon the citation of a patent which he thought was years with great satisfaction. " 
prior in date of invention, but which was afterward Prof. Patrick and Dr. Gilbert, of the University of 
shown to be of a later date, his mistake is such that the Iowa, have recently tried the experiment, which is 
reissue may be had, if seasonably applied for, wherein described in the Psychological Review, of keeping three 
the parts strICken out are restored. observers awake for ninety consecutive hours. The 

Infringement by Modifying the Device. -Where one observers did not suffer, although dogs die if kept 
uses the substance and essentials of a patented com- awake four or five days. The physical and mental 
bination, he cannot escape infringement by varying condition of the observers were noted during and after 
the non-essential details. the enforced insomnia, and the results are of great 

Th J
. 

(U S C C d C ' scientific and practical interest. ompson V. ennmgs . . . . A. , 2 lr. ), 75 Fed. ,  -
572. Dr. Nansen will receive a special gold medal from the 

Saws.-The Thompson patent, No. 328,019, for a Royal Geographical Society when he goes to London, 

metal saw with a tough pliable solid blade highly tem-
as he has already received the society's highest award, 

pered as to its teeth only, to prevent the breaking of the gold medal, for his explorations in Greenland. Dr. 

the blade by sudden twisting, has been held valid. Nansen has received $50,000 from the publishers for 
his coming book. This statement was sworn to in a 

American Soda Fountain Company V. Zwietusch (D. S. suit they brought recently to prevent the Daily 
C. C. ,  Wisc.) ,  75 Fed. , 573. Chronicle from printing a long account of his explora-

Enlargement of Claims by Reissue. -Where the speci- tions written by him. Dr. N aIl�ell's work on his expe
fication and claims of a patent for soda fountains dition to the North Pole will be published in the 
clearlv referred to the style of apparatus for vertical EnQ'
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a subsequent reissue which included both vertical and tomist, died in his seventy-sixth year, after a long 
horizontal cans was void for improper enlargement of retirement from active scientific work, says the Garden 
thc claims, especially where the same were thereby and Forest. His principal papers relate to the de vel
made to cover a new device invented and placed upon oprnent and relations of the vascular system in plants 
the market in the meantime by another, and the testi- and to the mode of growth of stems and roots. He is 
mony of the solicitor that in using the word " vertical "  best known to Americans, perhaps, by his travels and 
in the original patent he had in mind merely the form botanical discoveries in the States west of the Missis
of apparatus in which the cans were inserted from sippi River, especially in Texas, where he was sent in 
above as distinguished from that in which they were 1848 by the French government to collect material for 
inserted from in front, was not a sufficient showing of the Paris Museum and to study the textile plants used 
inadvertence, accident or mistake. by the Indians of the plains, and where he remained 

Lapse of Time in Reissuing a Patent.-Lapse of time during three years. The beautiful arborescent yucca 
is only one of the elements to be considered in an ap- of the lower Rio Grande valley, first introduced by him 
plication for a reissne, and the fact that an application into European gardens, bears his name. 
was made le ss than ten months after the issue of the J. Agafonoff, having studied about a hundred and 
original will not warrant the insertion of claims de- thirty crystalline substances, finds that matter in this 
liberately omitted in the original, especially where ad- condition does not as a rule absorb ultra-violet rays in 
verse rights intervened. a marked degree. Chromates absorb all the ultra-violet, 

Soda Water Apparatus. -The Park reissue patent, violet and blue rays,the pressure of chromium appearing 
No. 11,313, is void, for unwarranted enlargement of the generally to increase absorption. Nitrates absorb more 
claims. than sulphates and organic bodies are extremely absor-

• • I • 
bent. The strong absorption of the latter seems to indi

English Motor Carriage Race. 

An immense crowd assembled near the Hotel Metro

pole, London, November 14, 1896, to witness the de

parture of the motor carriages for their race to Brighton, 

47 miles. The occasion of the race was the going into 

effect of the new law which opens the highways to the 

use of the motor carriages and doing away with the 

antiquated laws and restriction!' which have hitherto 

obtained. It is a curious fact that under the old law 

self-propelled vehicles were not allowed to go faster 

than six miles an hour and have to be preceded by a 

horseman waving a red flag. 

cate that chemical molecules tend to absorb ultra-violet 

rays more abundantly in proportion as they are more 

complicated. Except chromates, substances which 

have a strong absorption crystallize badly, while those 

that crystallize well are in general transparent to the 

ultra-violet rays, as, for example, alums, quartz, fluor 

spar, sulphates, tartrates, citric acid, and erythrite. 

Compo Rend. 

Process for Making Mineral Wool.-The Rockwell 
patents, No. 447, 360 and No. 452, 733, for making 
mineral wool by remelting hardened slag or scoria from 
smelting furnaces with lime and silica or silica and lime
bearing stone, and blowing the same into mineral wool, 
has been held valid. 

Nearly fifty carriages started in the race, including 

many of those which obtained celebrity in the now 

famous Paris-Marseilles races. The spectators were 

verv enthusiastic and the roads were so blocked that 

the
' 
police had considerable difficulty in clearing the 

way at times. It is a great satisfaction to know that 

the race was won by the American Duryea motor 

wagon, which was the first to arrive at Brighton. The 

distance was covered in four hours. 

... . .  , . 

A NEW lamp shade invented by A. Von Kozlowski is 

made hollow, to be filled with a suitable liquid, such 

as a very dilute solution of sulphate of copper with a 

slight addition of ammonia. This shade absorbs the 

heat and reflects the light, at the same time giving it 

an agreeable (lo.lol'.-Wiener Gewerbe Zeitung. 

The important matter of the sight of school children 

has been receiving attention in Baltimore. The eyes of 

53,067 pupils were examined, and the percentage of 

normal vision was found to be:  first grade, 35 ; second, 

41 ; third, 47; fourth, 49 ; fifth, 48 ; sixth, 48 ; seventh, 

54 ; and eighth, 56 per cent. In the cases of 9,051 pupils 

the eyesight was found to be so defective as to make 

any schoolwork unsafe. An unexpected and unex

plained result of the examination was the showing of a 

steady decrease in defective eyesight from the second 

to the eighth grade, the second showing 30 per cent less 

than the first, the third 42 per cent less than the second, 

the fourth 53 per cent less than the third, the fifth (ji3 
per cent less than the fourth, the sixth 75 per cent less 

than the fifth, the seventh 85 per cent less than the 

sixth, and the eighth 91 per cent less than the seventh. 

The eyesigh of some pupils in the higher grades had 

been impro'.' ed by their wearing glasses, and some 

teachers fo'md that " stupid " children were making 

better students after an examination of their eyesight. 

Bemis Car Box Company V. Boston & R. Electric Rail

way Company (U. S. C. C . ,  Mass.), 75 Fed. , 403. 

Car Axle Box. -The Bemis patent, No. 239, 702, has 

been held valid, and infringed by a device made in sub
stantial accordance with the Brill patent, No. 418,439, 
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THE NE W TEN INCH 

WIRE WOUND, SEG

MENTAL GUN FOR 

THE UNITED STATES 

ARMY. 

.1 e�th 1'5 Cali br es W!ight 30 TQ115. inner core of the gun at 
a high tension, a much 
higher compression of 
the inner tube could 
be obtained and greater 
powuer pressures and 
velocities w 0 u 1 d be 
possible. He built an 
experimental gun which 
verified his theories, but 
failed because sufficient 
provision had not been 
made for longitudinal 
strength. The system 
was ultimately taken up 
by Mr. Armstrong in 
England, who overcame 
the difficulties of longi
tudinal weakness and 
produced a wire-wound 
g'un, which has been 
adopted as the standard 
weapon for the whole 
British navy. 

T h e  Ordnance De
partment has taken in 
hand the construction 
for experimental pur
poses of an altogether 
new type of gun, which 
is likely to s h o w  an 
efficiency far in ad vance 
of the h o o p e d  gun 
which is the standard 
type for the U n i t  e d 
States army and navy 
to-day. The new wea
pon, of 10 inch caliber 
and 30 tons weight, will 
be known as a Brown 
segmental, wire-wound 
gun, and will be the 
second of its type to 
be built ; the first, a 5 

S.,diDn one fDD! [tam Brnelt. 

i . 
• 1 

. I .  . i . 1 L 1;-. -. - ,J ..... - . - . �  . 1 
L .  _ . .:. .  ':'�:':-.:_:� :.:�::. ��� ��:-..: � .:::-.:::' . _. j 

inch gun, having been 
built four years 

!... . _ . _ . _ . _ . _ . _ .  _ .  - .  J' � - ' - - - " - " - ' - - -
ago b y  t h e  in-
ver.tor, Mr. J. H. 
Brown, and tested 
b y  t h e  govern
m e n t  a t  t h e 
U n i t  e d States 
proving grounds, 
Sandy Hook, in 
December, 1893, 
and again in May, 
1896. T h e  tests 
consisted 0 f 200 
rounds, fired with 
both brown and 
smokeless powder, 
when the gun was 
subjected to ex
c e s s i v e  powder 
p r e s su r e s ,  the 
maximum reach
ing 65, 600 pounds 
to the square inch, 
and developed the 
high muzzle ve
locity of 3,235 feet 

out showing any 
signs of failure. 

1 .! ,.. ������� 
; � I !" ft; 
. 1 I '· j ! I 
I !  
i I I l I I l I II I Il I II lU ftl l r ' I-.- 'T . . . �� 'h-tri���� � .., ..., � ... 

I I . : r I 
; 1 i . I 

I '  

1 I 

D etails of :EreBc:'h.. 

Although t h e  
principles u p 0 n 

LONGITUDINAL AND CROSS SECTIONS SHOWING 

wh ich the wire-wound gun is 
constructed are thoroughly 
scientific, they are simple and 
easily understood. If the 
modern gun were made in 
one piece, as were the old 
cast Iron guns, the enormous 
pressure of the powder gases 
would stretch the metal lying 
nearest the bore of the gun 
beyond its elastic limit before 
the overlying metal nearer 
the circumference could come 
into play and assist in taking 
the strain. 

Scale Y6 fulhiA. 
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Now, t h e  limit of 

Detaih Df Ins�ti� Liners. 

strength of the ordinary 
wIre-wound g u n  
will be the elastic 
strength of the 
inner core of the 
gun (for it is evi-

WIRE GUN. 

dent t h a t  the 
metal m u s t not 
be compressed be
yond i t s  elastic 
limit), a n d  the 
elastic limit will 
be d e p e n  d e n  t 
upon t h e  possi
bilities of manu
facture. 

Mr. Brown con
ceived the idea of 
building up the 
internal tube with 
a n u m b e r of 
long-itudinal steel 
bars or staves and 
wrapp ing t h e  m 
together u n  d e r 
the tension of the 
steel w i  r e .  By 
this means he was 
able to secure a 
core h a v i n g a 
m u c h  h i g h e r  
elastic limit than 

was obtainable in an ordin
ary tube. 

The advantages of this sys
tem of making the core are 
thus stated by Lieut. G. N .  
Whistler i n  his admirable 
theoretical discussion of the 
Brown segmental system : 

1 . -In consequence of the 
small weight of each of the 
component parts of the gun, 
crucible steel can be used 
economically. 2. -The small 
size of t.he segments, and the 
ingot from whIch they are 
rolled, admit of being care· 
fully cast and umforl1ll y  
forged, s o  a s  t o  insure um
formity of metal and of bewg' 
thoroughly annealed. 3. -A� 
they can be readily rolled 
into shape, the method of 
construction is exeeedmgly 
economical. 4. -They can be 
thoroughly and conveniently 
inspected. 5. -The size and 
thinness of each segment in 
sures a thorough and uniform 
tempering and annealing, if 
temper be considered desir
able. 6. -The size of the 
segments admits of readily 
s e t  t i n  g up conditions of 
special elasticity b y cold 
work. 

To correct this fault guns 
are built up in a series of 
overlying cylindrical rings, 
each ring being shrunk on 
over the others, with the re
sult that the innermost tnbe 
is thrown into a state of initial 
compression. It is evident 
that upon firing such a gun 
the shock of discharge will be 
instantly felt and resisted by 
every one of the cylinders or 
" hoops, " as they are called, 
and every particle of metal, 
from the bore to the circuIll
ference of the gun, will be 
doing useful work. The 
strength of a built-up gun 
will depend UPOll the amount 
of initial compression and 
tension which the inner tube 
and the outer layers can re
spectively be made to carry, 
and this in turn depends, of 
course, on the elastic strength 
of the metal employed. Many 
years ago it occurred to a Mr. 
Longridge, in England, that 
if, instead of shrinking on 
hoops, a high grade of steel 
wire were wound onto the 

WINDING THE THIRTY-SEVEN MILES OF WIRE ON THE FIVE INCH BROWN SEGMENTAL 

WIRE GUN. 

This latter feature is by far 
the most important one m 
this system of construction, 
as it renders it possible to use 
a character of steel far beyond 
anything heretofore employed 
in the core of a gun. '1'he 
core of such a gun whose bars 
or shoes have been hardened, 
annealed and cold drawn 
could readily be wound so 
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as to produce a compression between the segments of 
112,000 pounds to the square inch without exceeding 
the elastic limit of the weapon. 

In the manufacture of the 10 inch Brown gun the 
production of the segmental core is the most novel 
feature. The segments, which are made from open 
hearth steel, are cold drawn and are tapered and 
b e v e  l e d  in the 

.� 7 
. 

J titutifit �tutritAtu. 
pressure between the rollers i s  regulated by means of 
coil springs, controlled by thumbscrews. The two sets 
of rollers are geared to two brake wheels, which are 
seen above and below the car. The upper brake wheel 
has a fixed brake. The lower brake is automatic in its 
action and is controlled by the position of the car. 
From the rear of the car a set of wires passes over the pul-

J. .�lh 45 C!alibl'''s. W�hl 30 ·fon�. 

Scale �5 rull l" z e .  

397 
yond 60 per ceht of the elastic strength of the gun. 
If the segmental wire gun has the necessary endur
ance, and the army trials at Sandy Hook demonstrate 
that it has, its superiority over the hooped system of 
construction is obvious, and explains why the English 
navy has adopted the Armstrong wire gun as its 
standard weapon. For with the higher velocities 01 
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which the wire'-
wound gun is ca
pable, the energy 
of the projectile 
per ton weight of 
the gun is enorm
ously increased, 
with the' r e s  u I t 
that of two ships 
of equal size, car
rying the same 
total weight of 
guns, the s h i p  
armed with the 
segmental w i r e  
gun will have an 
enormous superi
ority of fire. For 
the same weight 
it can carry more 
weapons of equal 
p o w e r ,  or the 
same number of 
weapons of great
er power . 

working. This is 
done so accurate
ly that no machin
ing is necessary. 
They are assem
bled v e r t  i c a l ly, 
with the large end 
down, in much 
the same way as a 
cooper assembles 
a barrel, and are 
temporarily held 
t o g e t h e r  w i t h  
three-part clamps 
placed one foot 
apart. The core 
is then put in a 
l a t h e ,  the two 
ends are machin
ed, and the breech 
and muzzle nuts 
are s h r u n k  on. 
The lathe is then 
set at the taper 
of the fi n i s h  e d 
gun, and the out
side of the core DIAGRAM SHOWING CURVES OF PRESSURE, VELOCITY AND RESISTANCE OF THE TEN INCH BROWN SEGMENTAL WIRE G UN. 

This can best 
be shown by a 
comparison of the 

is turned down 
from nothing at the breech nut to a depth equal 
to the thickness of the wire, at twelve inches from said 
nut. Here the operation is again repeated for another 
twelve inches, and so on until the muzzle nut is reached. 
The steel wire is .j- of an inch square in section, with a 
sectional area of i. of an inch. The end of the wire is 
keyed into the gun at the breech nut and it is wound 
on at the required tension by means of the automatic 
winding machine shown in the accompanying cut. 
When the wire reaches the shoulder it is tightly wedged 
in against it, turned over, and keyed into the gun. 
The next layer is started at the second shoulder, 24 
inches from the breech nut, and wound back to the 
breech. The third starts at the breech and runs to the 
third shoulder, the successive layers running in con
trary directions until tile necessarv amon n f-. rof �d_Q <0 
laid on. The gun is then bored out, heated internally 

by gas, and shrunk onto a thin steel liner. The chase 

jacket is shrunk on in two foot sections. The trunnion 

jacket is interlocked at the breech end by shrinking 

on, and fits with a slip joint over the chase. The 

breech closure is screwed into the projecting end of the 

jacket, and the trunnion ring is screwed on over the 

front end of the same jacket, as shown, so that the re

coil of the gun is taken up directly by the jacket and 

transferred by tile trunnions to the gun carriage. The 
longitudinal stress 
is taken in part 
by the longitudi
nal segments. In 
addition to this, 
the method of 
cross w r a p p i n g  
the wire in itself 
imparts consider
able longitudi llal 
s t r e n g t h  to the 
gun. 

ley which is seen suspended between the vertical frames, 
and down to a bracket which carries a certain amount 
of dead weight. The winding is started with the weight 
resting on the floor. The handwheel on the brake is 
then turned until the weight is raised, when the ten
sion in the wire equals the weight. As the cal' travels 
toward the gun, the brake wheel is released by an au
tomatic gear and the car soon finds a position of equi
librium. The brakes are kept cool by the water pipes 
shown in the engraving. 

The wire used in the construction of the 10 inch gun 
will have a total length of 75 miles. 

The high quality of steel which it is possible to 
use in the segmental wire gun is evident from the offi
cial tests of the metal put into the 5 inch gun of this 
(-' ...... l.- tJ  ......... .... ..l .  ":1:" 1  .... ...... t..J'V5 ................ .L& �  ..... .... 1 ......... . . ..... ...... ....., ...... ..... .... """' ., ........ ............... .... .... .. "" "' ''' ''' 

pounds per square inch and an ultimate strength of 

176,00() pounds pel' square inch ; the wire shows an elas

tic limit of 230, 000 pounds and an ultimate strength of 

262.000 pounds per square inch. 
We would direct our readers' attention, bearing these 

figures in mind, to the accompanying diagram showing 

the curves of velocity, pressure, and resistance, from 

which it will be seen that, when using the battering 

charge, which gives the enormous velocity of 3,000 feet 

per second, the carve of powder pressure is never be-

+ 

n a v a l lO inch 
gun, Mark II, of 28 tons weight, and the Brown 
10 inch gun of 30 tons weight which is now being built. 
The hooped navy gun has a muzzle energy of 15, 285 
foot tons, whereas the Brown gun, which is only 2 tons 
heavier, will have 37, 800 l oot tons energy, which, be it 
said, is over 4,000 foot tons greater than the energy of 
the 13 inch hooped gun now in service. 

Limits of space prevent any further discussion of this 
very live q uestion. Enough has been said to show 
that the government is fully justified in its determina
tion to build a gun of large caliber and give it a 
thorough test. It is not enough to say that our 
hooped guns are the best of their kind i w-e Hl u�t have 
the best of any kind, and if the performance of the 
segmental wire gun is as good in the large as it has 

as the service weapon for both army and navy. 
• • •  • 

THE TOMB OF THEODORIC AT RAVENNA. 

There are few places which impress one with the idea 
of age more than Ravenna, the old Gothic city by the 
Adriatic. Even Rome itself with its modern improve
ments seems vastly nearer in time than the city of 
Theodoric and the Exarchs. Rayenna is enshrouded 
in an atmosphere of history and romance. Here was 
the seat of the later Roman emperors, and the center 

of the elaborate 
machinery of the  
state. Here Odo-

The winding of 
the wire at a con
s : ant tension is 
done by the inge
nious III a c h i  n e 
showll in t he en
graving. It con
sists of a stout 
frame, bolted to 
the lathe cal'1'iage, 
which is provided 
with a large over
head spool to car
ry the wire, and a 
smail car which 
runs on a track at 
right angles to the 
axis of the gun. 
Upon the car are 
journaled two sets 
of adj ustable steel 
rollers, between 
which the wire 
p a s s e s  and by 
Illeans of which 
the necessary tt'n
sion is gh-ell to the  
wire as  it passes 
to the gun. l1'he THE TOMB OF THEODORIC THE GREAT AT RAVENNA. 

acer obtained his 
decisive victory, 
and where he was 
himself defeated 
and afterward as
s a s s i n a t e d  by 
T h e  0 d 0 l' i c the 
Ostrogoth ; a n d  
afterward Raven
na became t h e  
governing center 
of the Byzantine 
dominion in Italy. 
L a  t e l'  memones 
are linked with 
the battle of Ra
venna, when the 
flower of chivalry, 
Gaston de Foix. 
was killed, a n d  
h e r  e Garibaldi 
s o u  g h t refuge. 
Ra verma has more 
p e a c e f u  l lllelllo
ries, for here the 
exiled Dante wan
dered in the Pi
neturn, that glori
ous pine grove, 
extolled by t h e  
poet himself, and 
by B 0 c c a c c i 0 , 
Dryden and By
ron ; and in Ra
venna Dante lies 
buried. while in 
far away Florence 
t h e  descendants 
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of the men who exiled him have erected statues and 
memorials, but have been unable to obtain the ashes of 
the great poet, which is at least poetic j ustice. 

In the history of art Ravenna occupies an i mportant 
place. Indeed, in the h istory of art of the fifth to eighth 
centuries it is the most important place in Italy next to 
Rom e, and the relation of Roman and Byzantine art 
may best be studied in l�avenna-the connecting link. 
'.rhe splendid basilicas, the fine mosaics, render this 
city one of the lllost interesting in Italy, but it pays 
the inevitable penalty of being off the main line by 
not being visited. 

Ravenna owes its great historical importance and its 
present obscurity, from a commercial point of view, to 
the sea. It is situated on an alluvial plain, which was 
formed and extended by the deposits of the streams 
which ha\'e their origin in the Apennines, but what 
the sea and the rivers have given they have also taken 
away, and the once important seaport is now six miles 
inland and is connected with the Adriatic only by a 
narrow canal. The whole country around is intersected 
by dikes and is none too healthy. 

Up OIl the marshy ground near the present port and 
railroad station is a monument, the like of which does 
not exist in Italy or in all Europe for that matter. This 
is the tomb of Theodoric the Great, which forms the 
subj ect of our illu stration. Ravenna was the chief 
place of residence of the great Ostrogothic king, who 
reigned from 493 to 526 A. D. This may be considered 
as the greatest period of splendor in the history of 
Ravenna. He b uilt himself a large palace, portions of 
which still remain ;  but this is inferior in interest to 
the massive mausoleum in the style of the tomb of 
Hadrian, at Rome. It was probably erected by 
Amalas lllltha, the emperor's daughter, about 530. The 
substructure is of decagonal shape, and it is sur
mounted by an enormous monolithic flat dome, 36 feet 
in diameter, brought from the quarries of Istria. The 
weight of this enormous block of stone is variously es
timated at frolTl. 300 to 470 tons. H ow this stOlle was 
ever quarried, transported and erected is an interest
ing problem. Some of the remains of the colonnade 
which shaded the balcony round the upper story are 
now preserved in the interior. The substructure, with 
its ten arches, long lay half under water. The upper 
part is approached by a double staircase of marble 
erected in 1 780. The body of Theodoric was cast forth 
from this tomb, probably during the troublous times of 
the siege of Rav enna, by the imperial troops, and the 
tomb became a place of worship, and is now called 
S. Maria della Rotonda, or generally called the Rotonda. 

T O il i n g  L a n t e r n  Slides. 

J t itut if i t �mtritau. 
@o��e9po n il ence . 

Nest B ll i l d l u g  Ft..hes. 

To the Editor of the SCIE NTIFIC Al\IE RICAN : 
On seeing the article with the above heading in your 

issue of August 1, I thought to find a description of the 
good old stickleback, but on reading it I find it is Os
phromenus olfax which is alluded to. 

May I,  as an early observer of the habits of this fish, 
correct a few of the statements made by your correspon
dent ? 

Os. 01. , to begin with, can hardly be called a nest 
builder, as he builds absolutely nO nest, the eggs do not 
rise when laid, and the femal., does not try to swallow 
them. 

'Vhat really happens is that immediately after im
pregnation a batch of eggs is laid ; as th ese sink slowly 
they are seized by both male and female in their mouths 
and expelled against the under side of some concave 
surface, either leaf or stone. 

The eggs adhere to this, and when a considerable 
n umber have been deposited, the female rises to the 
surface and brings down air in her mouth, which she 
lets go under the eggs and which remains there in the 
form of bubbles, this being constantly repeated until it 
overflows, leaving j ust the exact amount which the con

cavity can hold. 
The male, I believe, assists in this work, and otherwise 

makes himself useful in hunting away his near rela
tion�, who, not themselves engaged in breeding, look 
upon the stray eggs as a special luxury. 

There are many remarkable points about this fish : 
in the adult stage it appears to use its gills when the 
water is wholesome, but takes no harm in water which 
would kill any other fish, as it then rises to the surface 
and appears to breathe atmospheric air. 

The continuous aeration of the ova is not easily un
derstood, and it would seem as if the same result would 
be arrived at-with considerably less trouble, and no 
increase of risk-if the eggs were rafted as in some other 
species. 

Finally, this fish, though normally reaching a weight 
of twenty pounds, attains maturity, under certain con
ditions, and breeds when weighing less than one-eighth 
of an ounce. 

There are other peculiarities which render it worthy 
of close study, but, so far as I know, it has not yet built 
a nest, which brings us back to the beginning. 

CRAS. F. GILBERT, M. L C . E. 
Ex Eng Toungoo, L. Burma. 

Rem a " k able Discove ries ill Babylonia. 
Th . J. Placzek, of Vienna, gives the following direc- A correspondent of the London News gives the fol

tions for the toning of collodion transparencies. If pyro- lowing account of the great success which has attended 
gallic acid be used, instead of iron, for development, a the work of the American explorers under the direction 
pleasing- blue-black deposit results, that can be easily of Rev. Dr. Peters and Prof. Hilprecht in Babylonia. 
t�ned with neutral chloride of gold, chloride of palla- " The discoveries made by two expeditions that have 
dmm, etc. ; but the large addition of glacial acetic acid been and are still working in Babylonia are certain to 
to the devel<'p�r n:akes double the exposure necessary i arouse general interest. A French expedition has for 
as compared WIth Iron development. In consequence some time been at work at Telo and has been remark
of this, attempts have been made to tone the grayish- ably successful. But the ATll�rican expedition has 
black image of iron-developed positives, and the follow- produced even more remarkable results. The firm an 
ing bath has been found very useful : authorizing the Americans to explore the mound of 

Solution of potaSSIUm chloro-platinite (1 :50) . . . . . . . . . . . .  4 c. c .  N ippur, or Niffur, was granted eight years ago. It was 
Nitric acid . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  12 drops. at Nippur where Sir Henry, then Mr. Layard, nearly Solution of cblonde of gold ( 1 :50) . . . . . . . . . . . . . . . . . . .  3 c.  c. I t h' l'f f th tt k f h A Distilled water. . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  550 to 600 .. os IS I e rom e a ac s o t e rabs. The Uni-

The plates, after fixation with hyposulphite of soda, or 
preferably cyanide of potas�ium, are well washed, and 
while still wet placed in the toning bath for one to two 
minutes. They acquire a blue-violet tone, which is 
found very suitable for lantern slides or stereoscopic 
transparencies. Dry collodion plates may also be toned 
in this bath, but the process is much slower, owing to 
the horny character of the collodion film, which resists 
the penetration of the soilltion. A bath of potassium 
chloro-platinite ( 1  : 1400) ,  slightly acidified with hydro
chloric acid, gIves a blacker tone. A solution of-

Water . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  000 parts. 
Sulphocyanide of ammonium . . . . . . . . . . . . . . . . . . . . . . .  20 " 
Ryposulpbite of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J1i part. 

added in equal quantity to the following : 
Water. . . .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 parts. 
Chloride of gold solution (1 :50) . . . . . . . . . . . . . . . . . .  30 to 40 " 

gives gray-blue tones. Platinum and gold toning is 
very successful with these baths.-Photographische 
Correspondenz. 

_<i n Elk H o r n Fence. 

At Mammoth Hot Springs, in Yello wstone Park, says 
the Kansas City Star, there is a fence made of elk 
horns. It incloses the greater part of the grounds of 
photographer F. Jay Haynes' studio. The fence is 
composed of over three h undred selected elk horns. 
All of them have twelve points, and a great many 
have the royal fourteen points. They were shed in 
March, 1895, and were gathered in June of the same 
year by Mr. Haynes and three of his men, within a 
radius of ten miles of Mammoth Hot Springs and within 
four days' time. There are about 2, 500 elks in the park 
now. Each pair of horns would bring $7. 50 at the rail
road at Cinnabar, about eight miles, or at least $10 a 
pair in the East or South. 

versity of Pennsylvania undertook an expedition at its 
own expense, and the Rev. Dr. Peters, an Episcopal 
clergyman, now in charge of a church in New York, 
was placed at the head of an exploring party intended 
to excavate at Nippur. He was aided by Mr. Haines, 
a young man who had been a tutor in Robert College, 
and who still continues connected with the explorations. 
At present the head of the expedition is Prof. Hilprecht, 
an American, who occupies a foremost place in every
thing relating to Babylonian archreology. Upon him 
has de volved the task of classifying and deciphering 
the enormous number of inscriptions which have been 
found at Nippur. The labor of piecing together the 
thousands of fragments of vases and other o bjects, and 
of deciphering the inscriptions upon them, has during 
the last winter nearly cost him his eyesight. Happily 
he is now recovering, and is at present in Constanti
nople arranging and classifying the inscriptions and 
objects of priceless value, which, under the conditions 
of the firman, become the property of the Imperial 
Museum. 

" Prof. Hilprecht informed me that it will be years 
before the Pennsylvania University will be abl e  to pub
lish all the inscriptions which have been deciphered, 
but the pUblication has already begun and gives prom
ise of a rich harvest. The first and most notable result 
of the excavations is that the history of the Babylonian 
people, as recorded in cuneiform writing on tablets, is 
carried back at least 2, 250 years further than it had yet 
been known. In other words, there is now abundant 
written evidence that the Babylonian people existed 
and were civilized enough to be able to write at least 
7,000 years before Christ. In conversation with the 
professor, who in all matters of archreology is cautious, 
I asked whether he could say that the written records 
did not go further back. He replied that, in his judg-
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ment, they probably went back as far as 8, 000 years B. 
C . ,  but that in his published records he was unwilling 
to print anything which could not be amply borne out 
by evidence. To have pushed back written history at 
one stroke by 2, 250 years is, however, enough to make 
a reputation. In reply to my inquiry how it happened 
that his predecessor h ad not found the many objects 
belonging to this early period, he explained that Dr. 
Peters, to whom he attributed great credit for the man
ner in which he had opened out the great mound at 
Nippur, had worked down to a certain floor or plat
form which he and others had taken to be the ground 
level of the ancient city. One of the party, however, 
suggested that this level should be penetrated and dig
ging continued until rock or virgin soil was reached. 
This suggestion was adopted, and to the delight of all 
concerned it was found that what had been taken for 
the level of the anCIent city was only the level of a com
paratively modern city built over the ruins of an older 
one or a succession of older ones. ' '1.'he excavations 
above the level or platform had gone through 36 feet 
of debris. They were now continued to a depth of 30 
feet below it. The excavatinns above the platform dis
covered remains which covered a period of 4, 000 years 
of Babylonian history. Below the platform to the vir
gin soil was an accumulation of drains, preserved and 
broken pottery, and various other objects of interest. 
Twenty-three feet below the platform Mr. Haines came 
upon the most ancient keystone arch known, an arch 
which Prof. Hilprecht thinks cannot be later than 
5000 B. C. Last summer Mr. H aines, who has spent 
the last three years in continuous work at Nippur, ex
cavated the lower part of the marvelous wall of the 
city. Its foundations were found to be 16 feet below 
the level of the desert ; the wall itself was 17 feet high 
and 45 feet wide. Upon the top of this wall was another 
of unknown height. These walls were built of bricks 
20 inches square-probably the largest bricks ever used. 
The most valuable finds, however, were the inscrip
tions upon broken vases, bricks, tablets and other ob
j ects, and from these it is confidently predicted by 
Prof. Hilprecht that a continuous history of Babylonism 
will be able to be written. 

" Among the recent finds of the French expedition 
which has been and is still working at Telo are a nUIll
bel' of dated cuneiform tablets of Sargon I and of his 
son, Naram-Sin. These have now reached Constanti
nople, and within the last two months have been sub
mitted to the examination of M. Hauzey, director of 
the Museum of the Louvre, and of Prof. Hilprecht, who 
has been retained by the Turkish government to de
-<1' J.. o- ��rl n l " ""i fy the obj ects found by both expedi
tions. By this important find all questions as to the 
mythical character of Sargon are put an end to, and he 
is shown to have been a real person. The contents of 
the so-called Oman tablet are definitely decided to be 
historical and not mythical. One of the new tablets 
speaks of ' the year when Sargon marched against 
Palestine ' (Martu) . This was 3800 B. C. Even were 
no other finds to be made, the inscriptions gathered by 
the two expeditions will add largely to the knowledge 
possessed of the history and civilization of Babylonia. 
The truth is, however, that there is every reason to 
suppose that there exists an untold store of archreologi
cal riches buried along the shores of the Euphrates and 
·Tigris. Books on the subject which were up to date 
three years ago already require revision, and there is 
reason to believe that the efforts which the Americans 
and the French are making in a field first opened by 
Layard will be amply rewarded. " 

• 1 . ,  • 
L e a ." n i n g  to Hide a B i cycle. 

A writer in our English contemporary St. Paul says : 
I can never understand the difficulties some beginners 
meet with. I know one lady who took four weeks before 
she could " ride alone, " without being held. The time 
should be about four hours. Of course it takes a couple 
or three weeks' steady work before any one can ride 
really well. In my opinion it is a great mistake to learn 
in a riding school. The only way to ride well, with 
confidence, power, and ease, is to struggle alone, with 
an experienced friend at hand to tell you what to do. 
lt is useless to sit on a cycle and be pushed along- a flat 
road. Take your cycle into a field. If you are a woman, 
leave your skirt at horne. There try a mount. Go OIl 
trying until you succeed. Never mind a fall, it will 
teach you how to fall with safety when you really meet 
with an accident. When you can mount, ride as far 
as you are able. Proceed until you can turn corners 
and feel confidence in your machine. Then ask your 
friend to mount his machine and ride toward you so 
that you have to get out of his way. Three days of 
this work will turn you into a very fair cyclist ; a month 
will find you proficient. 

. . . , .  
Street Rai l way s of Berlin. 

The street railways of Berlin, Germany, comprise 
55 different lines, of an aggregate length of 226 miles. 
One hundred and sixty-four millions of passengers were 
carried in 1895. The number of regular employes is 
4,951. The heaviest traffic is at the Potsdamer Platz, 
where there is an average of 244 cars per hour.
Uhland's W ochenschrift. 
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A COMPANION OF THE SUNFISH. 

BY C. F. HOLDER. 
Around the southern islands of the Santa Barbara 

group, where the tides come up and down in fitful 
measure, is a famous feeding ground for the sunfish 
of the Pacific, Mola mola. This extraordinary member 
of the family, though standing high in the list of fishes, 
is very unfishlike in appearance, resembling some Ja
panese monstrosity. The fish is more or less oval, cov
ered with a hard skin that is enveloped with a thick 
mucus. The dorsal fin is large and high, and directly 
below it extends the anal fin, which resembles it in size 
and shape. Tail the mola has none, the body appar
ently being chopped off, a mere ridge, controlled b y  
powerful muscles, taking its place and being entirely 
use less in the sense of a tail. 

Thus equipped the sunfish would naturally be a slow 
swimmer, and so lethargic is it that the writer has often 
approached it in a boat. On one occasion a boat hook 
was hooked into the gills of a large sunfish, which was 
caught with little or no resistance. 

One of the largest specimens observed by the writer 
grounded on the bar of the St. John's River and at
tracted so much attention that it was caught and car
ried ashore where it was provided with red eyes and ex
hibited as a " sea monster. " The fish was ten feet high, 
or that measurement 
between the tips of 
the upper and lower 
fins. A much larger 
specimen, eleven feet 
high, was 0 bserved in 
California waters. 

J t itut if i t �tutritau. 
spendthrift in assembling wonderful phenomena on one 
spot, says the Philadelphia Ledger. 

The summer lasts from June till the first week in 
October. A feature noticed by all travelers is the clear
ness and purity of the atmosphere, rivaling that of 
Italy ; mountains are dist,inct at a distance of 100 miles. 

There is no country III the known world where vol
canic eruptions have been so numerous as in Iceland, 
or have been spread over so large a surface. No part 
of the isle is wholly free from the marks of volcanic 
agency ; and it may te truly called the abode of sub
terranean heat. Vesuvius is dwarfed into insignifi
cance by the twenty volcanoes of Iceland, all of them 
larger. The lava flood at the eruption in Iceland in 
1875 has been computed to contain 31 ,000 millions of 
cubic feet, while the largest eruption of Vesuvius on 
record, that of 1 794, threw out only 730 millions of cubic 
feet of lava. Some of the Icelandic lakes are studded 
with volcanic isles, miniature quiescent Strombolis, 
whose craters rise from bases green with a prolific 
growth of angelica and grasses. Even in the bosom of 
the sea, off the coast, there are hidden volcanoes. 
About the end of January, 1783, flames were observed 
rising from the sea some thirty miles off Cape Reyk
janes ; they lasted several months, until a terrible 
eruption commenced 200 miles away, in the interior, 
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the volcano still bursts out among regions of eternal 
snow, and the impetuous thundering of the geysers 
continues to disturb the stillness of the surrounding 
solitude. 

Iceland is a wide field open for discovery, and the 
country everywhere presents objects to fill the mind 
with astonishment. 

On any part of the coast one will find innumerable 
gulls, eider ducks, etc. In the interior, wild ducks, 
grouse, whim breIs, plovers, and snipes are plentiful on 
the moors and heaths. H ere are the best stocked, un
preserved moors in the world ; twenty to thirty brace of 
grouse can be bagged by a fair shot in the course of a 
few hours. Besides, here are swans, curlews, and the 
chance of a shot at a reindeer. 

A picturesque scene is the annual killing of black
birds and auks. which nestle in the almost inaccessible 
rocks along the coast. Some of these are as high as 
1, 000 feet, and their clefts and ledges can only be visited 
by letting yourself down in a line fastened on the top. 
The line consists of four to seven thongs of ox hide 
twisted together, strong enough to carry a man and his 
booty. 

The rock climber has a long stick in his hand to bal
ance himself ; one of its two ends is an iron crook, the 
other a snare of horsehair to entrap the birds. Some 

l i n  e s are sixty to 
eighty meters long, 
a n d  every climber 
has two, one of which 
he pulls when he 
wishes to be hauled 
up. C o m i n g  to a 
ledge in the rocks, 
he unties himself and 
walks along, picking 
up eggs and killing 
birds. Of c 0 u r s e 
great d a n g e r s  are 
a t t a c h e d to this 
manner of fowling. 
A sharp edge pro
jecting from the rock 
may c u t  t h e  line. 
The climber may in
advertently loosen a 
stone or make a false 
step. Then the un
happy" IIlilJH i� il1 v ari
ably torn to pieces by 
projecting angles and 

_ _  , __ _ _  ..:_ .,j.. 1.-.. � �� �1� h ...... 
fore he finds his grave 
in the merciful deep 
below. 

Off the islands of 
the Santa Barbara 
channel these fishes 
are very common in 
midsummer, lying at 
the surface in the 
choppy sea and ap
p a r e n t 1 y exposing 
their sides to the hot 
s e m i  t r o p i  c s u n. 
When lying in this 
p o " i t  i o n, the sea 
washing over them, 
they resemble a piece 
of wreckage, and are, 
w i t h o u  t doubt, so 
considered by num
bers of birds, especi
ally the shags, whioh, 
w h e n w e  a r y from 
long flight and pre
ferring a dry roost, 
alight on them and 
r etain their position 
without alarming the 
fish. Several b i r d s 
have been observed 
resting on a single 
sunfish, and some of 
the fishermen assume 
that the fish. being 
infested with para
sites, take this posi
tion either to allow 
the sun to destroy 
them or t h i n k  i n g 
that the birds will 
devour them. In all 
probability the mat
ter of parasites does 
not enter into the 
question as an expla-

MOLA. MOL A, THE SUNFISH OF THE PACIFIC. 

The water of the 
aerated springs in 
Iceland possesses a 
strong but grateful. 
degree of pungency. 
very much like that 
of soda water after 
it has been exposed 
to the air for a few 
seconds. The water 
is kept in constant 
and violent agitation 
by the escape of car
bomc acid gas, and, 
taken in large quan
tities, may cause in
toxication. The na
tives c a l l  t h e  s e 
springs ale wells. 

nation. The fish enjoys floating at the surface where 
the water is warm and the birds alight upon it simply 
as a rest, just as they would upon any floating object. 

Sunfish could be caught in numbers off the islands 
mentioned, b ut no use having been discovered for them, 
they have no market value. Their muscles are so hard 
and elastic that when cut into small pieces and thrown 
upon the ground they rebound. In one small seaport 
the writer found that the elastic tissue was used by the 
fishermen's boys in the manufactur� of baseballs. 

The young of the sunfish is a singular looking little 
creature, hatching from eggs deposited on the high 
seas, floating at the surface. They were supposed for 
many years to be a different species, so unlike were 
they in general appearance to the adult sunfish. 

• • • 
HeJuarkable Ice l a ndiC Features. 

Iceland offers such exceptional advantages and op
portunities to the sportsman, the tourist, the natural
ist, the mountaineer, and the seeker of health, that, in 
no distant future, it is destined to become the tourist 
field of Europe. The glaciers of Switzerland, the fjords. 
the salmon rivers, and the midnight sun of Norway are 
all there, and, moreover, the volcanoes. grottoes, and 
solfataras of Italy, on a grander scale ; the pure and 
clear atmosphere of Italy, the mineral springs of Ger
many, and the geysers or hot springs of the Yellow
stone Park, are all there. Nowhere has Nature been so 

when they disappeared. A few years ago rocks and 
islets emerged from the sea in this place. Another vol
canic feature is the solfatara valleys, plains studded 
with a number of low, cone-shaped hillocks, from whose 
tops jets of steam ascend. In other places boiling mud 
issues from thp ground six to eight feet in the air, as in 
New Zealand. Standing on the feeble crust where 
literally fire and brimstone are in incessant action, 
having before your eyes terrible proofs of what is going 
on beneath you, enveloped in vapors, your ears stunned 
with noises, is a strange sensation. 

As to the hot springs, those in Reykjadal, though 
not the most magnificent, are perhaps the most curious 
among the numerous phenomena of this sort in Ice
land. On entering the valley you see columns of vapor 
ascending from different parts of it. There is a number 
of apertures in a sort of platform of rock. The water 
is at 2120 Fahrenheit, and it rises two or three feet into 
the air. A river flows through the valley, in the midst 
of which a jet of boiling water issues with violence 
from a rock raised but a few feet from the icy cold 
water of the river. Not far from this place is the 
grotto or cave of Surt, which is so large that no one 
has penetrated to its inner end. In forming these 
scenes Nature seems to have deserted all her ordinary 
operations and to have worked only in combining the 
most terrific extremes which her powers can command. 
Nor is she yet silent. After the lapse of ages the fire of 

T h e  accommoda
tion in Iceland is not equal to that which the Land of 
the Midnight Sun and Switzerland give to the traveler. 
The only hotels to be found are in the half a dozen 
towns on the coast. In the interior one must take 
lodgings on a farm or camp out in a tent. It should 
not be omitted to state that the only mode of convey
ance is on horseback, on the ponies which have been 
praised so much by every traveler who has written 
upon Iceland. 

Iceland has the same right as Norway to be called 
" The Land of the Midnight Sun. " The midnight sun 
can be seen in the north of the island. There is the 
differ2nce that ,;his seagirt Land of the Midnight Sun is 
unexplored. 

------------�.�,�.�,�.�--------
Tugs Carri e d  by Stealu e rs. 

The Hamburg-American line has recently acquired 
two steel tugs, about 30 feet long, each furnished with 
a 10 horse power petroleum motor and capable of haul
ing a load of 300, 000 pounds at a speed of over 9 miles 
an hour. These tugs are to be stationed in the West 
Indies, and will be carried from one port to another by 
the steamers of the H amburg-American line for the 
purpose of hauling lighters. The company is thus 
independent of any local deficiencies in the lighterage. 
The petroleum motors are of great advantage, as they 
are readv for starting upon short notice, and require 
no boile�s or coal bunkers. --Uhland's Wochenschrift. 
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RECENTLY PATENTED INVENTIONS. 

Engineerin�. 

GAS GENERATING MACHINE. -John A. 
Enos, Washington, D. O. To generate gas for illmni
nating or heating thi. inventor has devised a machine by 
which a constant supply of ail' will be forced throngh the 
,crenerator preventincr variations of the flame, the genera · 
\;,r cylinder being �o operated that all the heavier oils 
will be acted on by the alr pressure. The generator cyl
hIder is slowly rotated, to keep the heavy oil in constant 
movement through the absorbent material, which is held 
between perforated diaphragms, and the side and end 
walls of the cylinder are corrugated to connteract con
traction and expansion. 

Raihvay Appliances. 

CAR COUPLING. - Martin L. Mard is, 
Salem, Ohio. This invention relates to conplmgs of the 
Janney type, and provides improved means for locking 
the knuckle in operative position, while a releasing de
vice actnated by the locking means engages and opens 
the dog to.nnlock the knnckle. 'rhe locking device may be 
actuated from the car platform or the top or side of the 
car, a locking dog or latch engaging and locking the 
knuckle in its closed position, and a knnckle releaser op .. 
erated by the dog pushing the knnckle open when the 
dog is thrown ont of engagement wIth the knuckle. The 
mechanism is so arranged that it is not liable to get ont 
of order. 

RAILWAY CROSSING. - Daniel Collen, 
Inwood, Canada. Thib invention provides continuous 
rails for the easy and safe passage of the wheels of a 
traln and at the same time provides danger signals 
for approaching trains in case the crossing is open. There 
are fixed rail sections at the diamond, and endwise may· 
able rails at opposite sides in longitndinal alignment with 
the fixed rail sections, the movable rails being between 
the fixed sections of the diamond and the track rails. 

A UTOMATIC AIR PIPE C O UPLING. -Wi
ley E. Crowson, Montgomery, Ala. To automatically 
j oin the ends of air-conducting pipes on trains, and hold 
them in airtight condition while the cars are coupled, 
according to this invention, the main coupling sections 
are made with male and female coniform coupling 
heads, the male head being elastic, and each head con
nected to an elongated body made np of portions joined 
in seqnence with intervening elastic joint pieces. The 
slightly yieiding main coupling sections are secured on 
the ends of the car frame" and are spring-pressed for
wardly, being snfficiently projected to adapt them for 
engagement with each other. Each main section has an 
interior sealing valve controlling the air passage, the 
valves antomatically closing when the joined main sec
tions are detached by nncoupling the cars. 

ANGLE COCK. - Thom as A .  Oot h ouse, 
Monnt Oiive, Ill. To automatically cause the brakes to 
be applied in the fear section or a traiu when tb-Q train 
has parted or the hose has burst, withont applying the 
brakes at the front of the train, this inventor has devised 
a valve to be arranged in the cock body, controlling ports 
one" end of the angle cod body, the other �nds .;r th� 
ports registering with a port leading to a chamber in the 
angle cock body in which is a seat for a valve, a spring 
normal ly holding the valve off the seat. 

NUT LocK .-C h arles T. Redfield, Glen 
Haven, N. Y. This improvement is especially applicable 
in connection with a railway fish plate, which is made 
with perforations adjacent to the nnt to receive a wire-
10ckinJO: device, the wire ends bemg passed through the 
fish plate and bent to engage the nut. The arms at the 
ends of the wire are nntempered, and the improve
ment affords a positive locking device of very simple 
character. 

Miscellaneous. 

EXTENSION TABLE. -James Stephens 
and Gilbert De Marce, Canisteo, N. Y. This table has 
two sections capable of relative sliding movement, one 
section having a stationary top and the other section 
having a series of movable top sections capable of 
swinging downwardly and inwardly to move beneath 
the stationary top of the first section. 'rhe extension 
leaves are by this arrangement at all times attached to 
the table, thus preventing their loss aud facilitating the 
quick extension or contraction of the table as desired. 

LAUNDRY LIST INDICATOR. -Richard 

DISPLAY CARD AND HOLDER. - W i!-
liam F. Jones, Baltimore, Md. This is a card upon 
which packages of medicines and other small articles 
may be held by means of an integral cut out portion in 
the form of a loop, which may be bent ontward to serve 
as a clamp to embrace and hold the package and yet 
permit it to be readily detached . A folding brace is 
attached to the back of the holder to support it on a 
shelf or counter, or it may have a loop or eye by which 
it may be hung up. 

FOOT FOR PITCHERS, ETC. - William 
. d McAusland, Tannton, Mass. To support pitchers, tea Lnndqvist, Laguna de 'rermillos, Mexico. This IS a e-

and coffee pots, etc., on trays, without scratching the vice on which to keep a record list of the numbpr of 
I latter, this inventor has devised a foot of globular form, pieces sent to a laundry and for other similar uses. t 

but with central hollow space, ill which is embedded a consists of a circular board with central inscribing surface, 
on which the date may be written, radial inscribing sur- slightly projecting block or pad of cork, which is made 
faces to accommodate the names of the articles, and an to fill the .hol�ow space. and present a rounded bottom 
outside inscribing surface on which the number of surface, which IS both nOIseless and durable. 
pieces are marked. The device turns upon a handle. I CUTLERY HANDLE. -William B. Steeles, 

BOOTH. - Al bert F. H unt,  Jr. , and New Britain, Conn. T.his handle has a kerf at one end 
r e Walker New York City. For the exhibition to recei;e t�e b�tt portlOn ?f the blade, the walls of the Geo g 

L. oods these inventors have designed a booth kerf bemg mclmed to receIve �he transverse taper of the or
h�

a� of g 
b 'th tationary 'Jr portable and espe- blade, and the handle also havmg throughont a length�a:� a:a�d �o:lm::k:ts or fairs. where sta�ds are re- wise longitudina� perforation in .which is a tnbe of 

nir� fO� the sale of frillts or merchandise. The in- spirally wonnd ';Ire. the tang. portion of the b!ade by 
q .  . ta dard n hich are monnted its pressure forcmg the outer ndges of the tu be mto the ventlOn compnses s n s o w . . d '  d to series of shelves, elevated by counterbalancing, and, material �f the handle. The constrnctlOn. IS eSlgne . 

h t t d the whole or any part of the contents be espeCially adapted for butcher kmves, scrapmg w e: no w�n e , 
b i t  d I a ing the space clear knives, shoe knives and various fonus of cutlery, there of t e stan may e e eva p , e v 

being no danger of the edge of the tang cutting into or underneath. splitting the handle when pressure is brought on the 
BICYCLE GEAR, ETC. -Weston E. Wat� edge of the blade. 

king, Phelps, N. Y. To convert an oscillating foot or l!'LEXIBLE PIPE JOINT. -Andrew P. hand motion into rotary motion, as required in bicycles, Jergnson and William W. Hunt, Hull, Fla. This inventricycles, or machinery, without the aid of chains, tion provides a double ball joint in the end sections springs, connecting rods or combinations of levers, this connected with the hose, the improvement being espeinventor has devised an improvement according to which cially designed for use on snction pipes for sand pumps a sleeve is secured to each of two levers, the sleeves turn- and other machines. The entire joint is inclosed by ing on a stationary axis on which revolves the wheel hub, fiexible corrugated tubing, to prevent leakage between while a toothed segment secured t,o each sleeve operates the sections, and a fnll-sized bore is made throngh the converting gearing, and the latter actnates clntch devices joint for water, sand or other material. engaging and revolving the hub. The vertical move-
ment of the pedals rocks the sleeves, and they transmit WHEELED EARTH SCRAPER.-J oseph 
their movement to the toothed segments working alter- W. Hobson, Bayonne, N. J. In this scraper the scoop 
nately in opposite directions, and both engaging pinions is suspended from a crank axle, permitting it to be 
in connection with the clutch mechanism. Roller bear· carried in a horizontal position to deliver its contents 
ings are employed to lessen the friction, and the improve- where desired, the scoop being readily lowered to posi
ment may he applied to a bicycle wheel of any approved tion for scraping the surface of the ground, and having 
construction. a front gate to be closed for retaining the earth while 

OVEN 'l'HERMOMETHR. -Lizzie S Barn- being transported, and antomatically ralsed when the 
dollar, Trinidad, Col. This improvement is more espe
cially designed for use with cookin/!, stoves, to enable the 
cook to regnlate the fire according to the heat required 
to properly cook different articles. It consists principally 
of a perforated casin/!, in which is journaled a pointer 
provided with a crank disk, a lever fulcrnmed in the 
casing being connected with a componnd expansion bar 
and with the crank disk. The thermometer is set in the 
door of the oven and the heat circulates throngh it and 
ReUs on the expansion bars, which may be readiJy 
set to the desired degree of heat to canse the pointer to 
move and indicate properly. 

scoop is being dmnped. 
TROLLING HOOK. - Allen H. Smith, 

Snoqnalmie, Washington. A rod slidable in a tnbe, ac
cording to this improvement, has the shanks of hooks 
pivotally connected to one end with the points of the 
hooks passed through openings in the tube. The rod 
may be moved to bring the points of the hooks within 
the tube, when the hook may be safely carried in the 
pocket. 'rhe moment the hook is taken by the fish it 
fastens itself strongly in position, but it may be removed 
from the mouth of the fish without introdncing the fin-
/!,ers in the month. 

The charge for InseTtilJn um.d.t:r this head is One Doilar a line 

for eacn insertion : about ewitt words w a iine. .claver. 

ttst'1lltBtB m'USt be received at publication offict as eari'll as 

Thurscia1J morninQ to appear in the ioilowiM week's issue 

Marine Iron Works, Chicago. Catalogue free. 

n u. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracuu� Mach. Co., Bridgeton. �. J .  

Yankee Notions. Waterbury Button Co .. Waterb'y, Ct. 

Handle & Spoke Mcby. Ober Latbe Co.,Cbagrin Fails,O. 

Screw machines. milling machines, and drill presses. 
The Garvin Mach. Co., Spring & Varick Sts., New York. 

Concrete Houses - cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

The celebrated U Hornsby-A kroyd H Patent Safety Oil 
Eng-ine is built by tbe De La V'ergne Refrigerating Ma
cbme Company. Foot of East 138tb Street, New York. 

The best book for electricians and beginners in elec
tricity is .. Experimental Science," by Geo. M. Hopkins . 

By mail,$!_ Munn & Co., publishers, 361 Broadway, N. Y. 

Free ! An Illustrated History of Cripple Creek gold 
camp (with correct map). together with our bi� family 
weekly, three montbs on trial for 200. IIInstrated 
Weekly, Denver, Colorado. 

Wanted.-A young man of energy and some business 
experience, with a practical knowledge of the machinist 
trade. with a sma1l sum to invest in a good business. 
To such a ODe with undoubted references a �ood open
ing I. offered. Address W. A .. Box 7'13, New Y ork. 

Electricians claiming they have primary batteries 
that will give one-half actual hor�e power or upward, 
not weiJlbillll over 100 pounds-preferably several bat
teries-with Hfe of 10 ur 12 hours eacb charging, will 
please write to h ElectriC," care SCIENTIFIC AMERICAN. 
giving size of batteries, coat in quantities. and such 
otber particulars as tbey cboose. 

pi"" Send for new and complete catalogue of Seientillc 
and otber Books for sale by Munn & Co,. 361 Broadway. 
New York. Free on application. 

NEW BOOKS AND PUBLICATIONS. 

SCRiBNER' S  POPULAR H ISTORY OF THE 
U NITED STATES. From the Earliest 
Discoveries of the Western Hemi
spbere by the Northmen to t.he Pres
ent Time. By William C ullen Bryant, 
Sidney Howard Gay, Noah Brooks. 
With m ore than sixteen hundred illus
tration!' and maps. Five volumes. 
New York : Ch arles Scribn er's Sons. 
1896. Pp. xli i ,  562; xxviii ,  605; xxv, 628; 
xxiv, 585 ; xxxiii, 732. Price $20. 

%7.J.JJ.L10 .L .IlI.a..D . ........... mel oeTF l..JU mHto. n..1 fJUU, Do»hn.p.<:! n il  ruut.ion of Livy'Fl: hi�tory holds such de--�--- -•• � .  �· H ' U. ...... 1JV,Y U LVlJ, n.. 1 IJg'  
Wis. The side rails o f  this bedstead have lengthwise servert fame as  the preface, wherein in  two short pages Fisher,. O:la�oma 

d 
Ter:th 

Accor:ing to th: imp�ove;ncnt 
chanpels on their inner side in which are secured metal the condition of Rome, already gradually going down the the mall ag IS ma e WI a fo mg flap t rong ho es in 
strips, bent ontward at intervals to form sockets engag- path to decadence, IS so beautifnlly and incisively porwhich are passed bolts with enlarged heads, two slotted trayed, Of the present work it may almost be said that straps being scured to the back of the sack, with fiat ing the hook portions of stirrup hangers. The cross 

metal plates on opposite sides of the slots, metal arches slats are snpported by these hangers, thus making a it was worth being written to elicit the preface, written 
bedstead of unusual strength and one that it will be by William Cullen Bryant in the year 1876. The gen -rigidly connecting the plates, and a staple projecting eral history of the work is this : It was planned out and th h th I d d f th t Th f t ' . practically impossible to break down with the customary rong e appe en s o  e s raps. e as enmg IS 
use. the plan was laid before Mr_ Bryant in 1874, and work designed to be secure and durable, and may be manipn-

COUNTER AND SHOW CASH. -J OS€ph upon it was at once begun, Mr. S. Howard Gay, who lated with ease and rapidity. 
had long been the chief assistant editor of the Evening OIL W ELL TOOL FISHING. -George L H. Gimnich, Red Wing, Minn. This is an improvement Post, was chosen to write it under Mr. Bryant's snperMcKain, Washington, Pa. This invention comprises a designed to facilitate the display, storage and handling vision as editor, with numerous assistants in the work, tool carrier provided with slips adapted to grip within of nnts. frnits, candies, etc" the connter being raised including Rev. Edward Everett Hale. The work was the removable casing, holding the tools up in the casing from the floor to keep its contents clean and dry, and originally carried down to the beginning of the civil while the latter is being removed from the well. The being provided with trays or display boxes and dnst- war. The value of a book prepared under these auspices carrier is designed for nse within a casing smaller than proof drawers. Any one or more of the trays or boxes is self-evident. It was profusely illustrated, and among the large starting casing, the smaller casing being lowered may be rearranged or removed without inconvenience the illustrations appear trophies of the artist's and en-LUMBER PILING. - Ho ward Daniels, down to a point near where the tools are stuck in the and withont dIsturbing the conntpr 01' its contents. graver's arts which represent the most celebrated illmi-Atlanta, Ga. Two patents have been granted this in- well, and a fishing tool of any desired character is made H EATING BURNER. -H erman Rosen- trators of America. This was some thirty years ago. In ventor in this line, one of which is an improvement on a part of the carrier. thai. New York, and Lndwig Kramer, Brooklyn, N, Y. the great rnsh of events of the last three decades, what an invention patented by him in 1893, and relates to rna- COUCH OR BED HINGE. -Am brose H u t- In this burner air and gas are thoroughly commingled, we have written already seems like ancient history, but chines by which the lumber is piled on ed !!;e. The ma- tinger, Cleveland, Ohio. This invention provides a lock- whereby a mininlUm amonni of gas is bnrnedfor a maxi- the book has since then been brought down to recent chine has a swinging conveyer frame to be lowered to re.. mum of lIeat, The burner bas a dUl'lex mixing cham- times by the addition of another volnme prepared by ceive the lumber from a cbule and lift the courses suc- ing device for the hinges of a coucn or bed operated ber, an onter chamber within a cylindrical casing and Mr, Noah Brooks, whose work involved also the re-writcessively to position on a truck, the courses being sup- from either side of the couch, the locking devices nor- having an open end covered by a wire netting dia- ' ing of a portion of the fourth volume. so that now the ported by a pile-retaining bar which is movable into and mally holding one member of the hinge in the position phragm, while an inner cylinder aronnd the inner end of 

I 
work comes down to within a few months of the present ont of position in rear of the lumber pile as the succes- to which it  may be adjusted relative to the opposing the receiving tube constitutes an inner mixing chamber, time. The fifth volume, with its picturesque and accur-member. When the head of the bed or couch is horizon-give layers are applied. The stakes separating layers of tal, it may be carried up to any desired position, when it A bifurcated pipe connected with the inlet pipe supplies ate account of events of the present generation and with boards are fed positively to the swinging conveyor frame, will be automatically locked in place, or, by pressing on a the proper proportions of air and gas. The burner is of numerous illustrations, is in Itself a work of great value ; one at a time by a stake feeder at each side as each layer simple and inexpensive construction, and all ItS parts are and the contemporaneity of much of the two preceding of boards is :Uoved upward. The other patent provides ;������':'I�!:!�a�d�:�m��t�OWered and automatically interchangebly and removably connected, so that they volumes, referred to the events they tell of, gives them a a simple and easily operated apparatus forming a hand may be quickly and thoroughly cleaned, status in respect to the war between the States which machine which can be built at so small a price that one A N'l'I- REFILLING BOTTLE - W i llis A . PHOTOGR APH1 C CAME RA. _ Frederi c k  cannot fail to  

,
be recognized by , all chroni�lers. 'rhe can be set at the head of each kIln. 'l'ransfer cars or Smith, New York C ity, This bottle has at the lower end H Sanderson, Cambridge. England. 'rhis invention book st�nds nmque, and the very partlsansblp that aptrucks may be dispensed with if desired, and the machine of the neck, on the outside, a collar having an easily provides means of supporting the lens-carrying front of pears in the portions treating of recent times was a ne. can be adapted to kilns which take the lumber through breakable connection with the neck, and on the inner a bellows body camera, rendering adjustment of the lens cessary incident to the methods of its prodnction and endwise, withont any expensIVe provision for changing face of the collar is a recess engaged by a locking wire, possible by a single motion, the picture being roughly really gives it a definite value. 'l'he preface portrays the direction of the load, The machine comprises a car- whiCh also extends throngh a recess in a cap fitting over focused and the lens at the same time raised or lowered briefiy and conservatively the great question that brought riage with upper receiving portion or loading bench and the neck. When the bottle is thus closed it is necessary to inclnde as much of the subject or foreground as miry auout the war-the slave question ; the Budden disappeara pi ling portion connected therewith, a curved gniding to break the collar or the cap to get at the contents of be required. " 'hile the use of a swing back is rendered ance with the war of that question from American pOlio device directing the lumber to the piling portion . the bottle. The device is also applicable to frUIt jars, unnecessary to maintain the perpendicularity of the up- tics ;  the feeling of European nations toward the United 

NHCK YOKK -J amel'l S, Brown . E ureka, etc. , and applications have been made for several foreign right lines of an architectural or similar snbject, Two States durin,!? th.e war ; France's menace on the sonthCal. According to this improvement a tip ferrule is re - patents upon the improvement. pairs of s lotted and curved arms are pivoted at each side west and England's watchfulness across the seas ; the full movably held on the pole and a clip secured 10 tile neck SALES C OUNTRR A TTACHM E N T .  H ugoh of the front of the camera bed, and screw-threaded ph'- significance of the recovery of the States from the shock yoke is capable of pivotal and removable connection Walkinshaw and James Kapp, Lebanon, Mo. According ots on opposite sides of the camera front jlroject tbrou!!h of the civil war, and the unfortunate after-effects of that with the neck yoke, the latter thereby being convenient.1y to this improvement, a sliding yard stick is arranged to the slots of the arms. war in the bringing avout of crimes of violence and 
d . h h i d h . 

crimes against property ; the opposing policies of protec-connecte Wit t e po e an avmg proper movement , be moved in a groove a long the edge of the counter to A UTOG RAPHIC RHG ISTRR - GeOl'gof> D. tion and free trade during the century preceding 1876; ItS thereon without danger of becoming disengaged, while 'I facilitate the measuring of goods. In the edge of the Bond . Hillsborough, Texas, To re/!,ister fares paid by the reins cannot become entangled with or caught by counter is a dovetail groove, and the yardstick has a passengers and to keep accou nt of cash receipts by sales-
lapse and its later revival ,  with the prediction that cir-

h ·  ' I  'd cnmstances " stron gly imply that we have the same the yoke. T e mventlOn a so provl es means for length- dovetail rib that fits in the groove, allowing the yard- men, etc .• lhis inventor has devised a small, portable . h 1 h d . d d' t th h t . grollnd to go over again I' ; the bad effect and danger of Jnl llg t e po e w en cSITe , accor mg 0 e C arac er stICk to slide freely parallel to the edge of the counter, ticket holder and registering device. bavinr a tension de- the issue of paper money ; the danger of undue central-of the team to be harnessed. 
C ORK CABINRT. George M. Wi lson vice for a ticket strip and which IS also a guard an d ization of government, are among the topics treated FENCE POST. -Levi M. Brock,  Macki- and Harry J. Neely, Wilbur, Washington , For holding ticket cutter. The register case has a transverse aperture almost WIth prophetic force by the veteran editor and naw, Ill. A tnbe of sheet metal slitted down one side corks of different sizes in place to be readily accessible below which is a table on which a carbon strip is held, a poet. To-day it is of especial interest to read the record forms the body of this post, the lower end having a for use, these inventors have devised a case to whose transverse roller holding a roBed ticket strip, while two by .Mr. Bryant of what he termR " the great triumph of El-dral flange which acts as a screw, by means of which door on the inside are secnred cork- holding tubes. which I othe.r rollers carry. a record �trip and gearing transmits the cause of peace and civilization in the settlement of the post may be inserted in the gronnd with a pipe extend down below the door, so that corks may he with- motIOn from the ticket holdmg roller to one of the record our collateral qnarrel wltll Grcat Britain, a quarrel which wrench or other tool. The 1'0"t has a cap nn its upper drawn from any of the tubes when the door is shut, holding rollers at other times might be easily worked into a war," This end, and a wooden core which slightly spreads the edges The drawers in the case hold supplies of different-sized NOTE .- Copies of any of the above patents will be utterance referring to the Alabama claims may with of the tube, exposing the wood for sufficient space to corks. The tubes are crimped at their lower ends to re- furnished by Munn & Co. for 10 cents each. Please startling accuracy oe applied to the late triumph of permit of drivin/!, staples therein for the attachment of tain the larger ends of the corks, whose smaller lower send name of the patentee, title of invention, and date civilized methods in the settlement of the Venezuela wires or for the driving of nails to attach boards. ends project in position to be withdrawn as reqnired. of this paper. case. 
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HIN'rs '1'0 CORREf;PONDENTf;. 
N a m e "  a n d  ,\ d d l' '' '' ''  must accompany ali letters or no attention will be paid thereto. Tbis is for OUI information and not for publication. 
(' e .h· rt ' l l t  t' ,.. to formcr articlcs or answers should give date of paper and palle or number of question. 

j'titntifit jtuttitau. 40 1 
C
c
allculdatmgbmacbwme

,{"
ta
w
x. J. L. Kmgbt . . . . . . . . . . . 571.070 I Joints. repair device for stoppmg leaky, S . R. I Stubble relector H Pearson 571 138 a en ar, s eet, . I lsOD . . . . . . . . . . . . . . . • 571 031 Dresser 571 220  H Jk E 8 

• •  . . . . . . . . . . . . . . . . . . . . . . . . , 
qane banqlmg- apparatus, A. A. Lorio . .  . . . . . .  571:233 Key. See Time" recard'er 'key: " . . . . . . . . . . . . .  

0. 
, s�nlcal inBt�ue�le�t . . . . . .  '", . . . . . . . . . . . . . . . . . . . . . . . . .  571.�3 

<;ane. vehICle for ,baullI�g sugar, A. A. Lorio . . . . . .  571.309 � Ladder. extemion. J. F. Mack . .  . . . . . . . . . . . . . . . .  . 570,939 Suspenders H pe Geyare, 
E. 

Lee . . . . . . . . . . . . . . .  g7�.936 q::: g�!�t::.' s'fa�
t
:::;d��s����or raIlway; '�i.' i. Grier g�8:� i t::::g,c�I��rr�l, ¥r.oM'.c��nter ��b�rt::. �.r:::::::: '. : �n:m �'':t��? · s��eI�J�i�rI�aifltcb: ' TeYepijoije sw'itch: 

7 .
m 

g:� �g�Pl:�g. F. D. Jl,aker . . . . . .  . . . .  570,976 Lamp. electric arc �. R. Palmer . . . . . . . . . . . . . . . . . . . .  571,137 'l'able, E. E. Bennat . . . :. . . .  . . . . . .  . 570 897 
Car couPphn�' 1; JuleJ'nn . .  . .  . . . . . . . . . . . . . . . 557711.044155 ILamp, glas, J . F. McElroy . . . .  . .  . . . . . . . . . . . .  571.311 l'ablet machine for stenograpbers' use M p' , P'I , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , Jamp g abe, Ballou & 8eavpr 570 896 Bonebrake • . • 
8:� �g�P

pl:��' :ij AL H����?s . . . . . . . . . . . . . . . . . . . . . . . "57711,229274 
L
L
am,Ph' streettt, l'. R. LblndSaAy, JLr s

·:: ·· :: ::
.::: . . . . .. : 1>71:005 Teeth , support· and Climer' for' artIHciiti"ii: ' b: 571,149 PH • •  • • • • • • •  • • • • • • • • • • • • • • • • • • • eu er cu 109 mac me. . . weet . . 571 292 JU�tl ' 

gar couplmg, JM. C!. Twavllorb . . . . . . . . . . . . . . . . . . . . . . .  571,251 Leatber for f{Jrmmg pockets, machme for spht- ' 'l'elepbone, nia�iieto E: M·. & W· ·S · Harr: ' an . . .  g�g9066 ar coupnng', .: . . e c . . . . . . . . . .  . . . . . . .  571,030 ting, A. L. Sweet . . . . .  571 291 l'ele bone sWItch E' M H . " IS . . . . .  • 
8ar c:raughllflD'rlal]wsy, W. Case . . .  . . . . . . .  . 570,9§O Leather loop finIShIng machIne. A: 'L: Sweet ': " : :  571:294 'l'beimometer oven 'L. 8 ����g�l1ar " " " ' " . . .  g�f,�6i c:�'fe

��r 
T

' M M:�Yp . . .  . . .  . . . . . . . .  . . . . . . .  . .  557701.0� Leather 8httlD,Il machIne, A. L. Sweet . . .  571.295 'J 1 rue recOId6�. empioyee;s. E. W. Lmdena:u : : '  , . .  57J 'z}2 , ' . . l er . . . . . . . . . . . . . . . . .  , '  . . . . . . .  ,943 Leather trImmmJZ macbme, A. L. Sweet . . .  . . . . . 571,293 TIme recorder key E G H e · · · ·  ' . 
6:� 

f
l�;;J�r,I

. 
�r�:�i��g: . .  rotary, Holioway &; 571,17n t��h�in�o��:t��;:��h���rt'n� :PP�����f�� ' J 570,913 I TIn oa� terlle plates, rriac�i�: for' j;ol;sb nig:: 14: 511,268 

Starkweatb er . . . . . . . . . . . . . . .  . . . . . . . .  571 320 G Pennyculck ' , . 571 014 T . eWlS . . .  . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  571,071 
('ar gfmn door T R Parker . .  . .  . . . . . . ;'70'950 L b ' . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  , I tres. automatiC pump for pneumatic T M 
Car safety fender, street, J. W Angell . . .. g71'256 I :·b��:�g a�rester. i Pj cw�an . .  . . . . . . . . .  . . . 571.109 I Jenks. . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  : . . . . .  : 071.001 

I n q  II I I'H' .  not ans\'\ered In reasonable time should be repeated : correspondents "ill bear in mind that some ans\\ ers require not a little research, and. though " e endeavor to reply to ali either by letter or in this department. each must take his turn. 
B II ) e I'S " isbmg to purchase any article not advertised in our columns "ill be furnished " ith addresses of bouses manufacturmg or carrying the same. 
� ,) e (' l a l  " .· i t len l u t H I· lll .l l l o n  on matters of personal rather than general interest cannot be expected \'\ ithout remuneration. 

gar sand depOSIting' apparatus: J. 01�field. '" : '"  . . : 571:136 Lick. sNe 
aB���C��' ahirm 10�:�s Door"Jock: " Rim 571,103 ��(�f\,r�����f��n fJr �1r��atlc, D. W. Colhapp �77t'28"" arrtage attachme�t for lamps, M. F,  Bngham . . .  571.317 lock. 8eal lock. Tool'fisbmg a aratu 'G L r. . . . . . . . . . . . . . • . . .  , 7 

CarrIa>(e, fol d lDg. F. Hel'pner . .. . . . . . . .  . . . 571 228 Locks. stop mecbanism fur ume, Hollar & Pid- '1'001 holder PPE II s, . . McKalD . . . . . . . . . . . . . . 571,279 
Case. See Display case. burgICal mstrument case. geon . 571 319 Tooth 

, 1;. . Ig02spe�d . . . . . . . . . .  . .  . . . . . .  570,923 
, 1'ravehng case. Locomotive b'oller, C. O: ·Heguei:{.· : :·: : ':. : '. : . : : .: : ' : 571;118 Wb�t�wns, mOG or B apinJZ metalhc. L. L. 

Sci e l l t I h (  '- IIH" H a n  S t l p p l C lll e li t s referred to may be bad at tbe office. PrIce 10 cents each. 

tasr re'listeri Sba�p
l
eL& B

h
anfield . . . . . . . . . . . . . . . . . . . o71,!J!!8 Locomotive draught regulator. Degener & DeISS· Toy and advertls;ng ' iiiachine mecb' n'c ' i " C"S" 571.102 

as er, urnl ure, J..l ac maD . . . .  . . . . . . . . . 571,]67 ler . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570,983 Pocock • a I a ,  . . 
8:���;�g��o����6��n�f�r ������� . .  ·ar.·d r � 571,142 tOC�motlve, electric, J. F. McLaugblin . . . . . . . . . . . .  570.945 Traveh lll! case: 0: P. Hurd' " ' : : '. : " : : : : : : : : : :  : : : : :  gn'�� 

parmI<, H. D. Perky . . . .  g : . .  � . � .. 571,284 Lggm: �.��'i:' oijerieithner· . .. : : : : : : : : : : : : : : : : : : : : : : : :  m:� r.���rgle �nd protractor, combined, W. J. Belcber 570,977 
Cereals, machme for reduc1D�. H. D. Perky . . . . . . .. 571 285 Loom harness frame H W Hakes 570 926 T lI

ey , electflc raIlway, H. D. Hmckley . . . . . . . . .  57],120 
Chan. See ConvertIble cbaI r. 1 Loom reed, J Adamson' . . . . . . .  . : : : :  . . . .  : : . : : : : : :  571:182 T�gu:b' es�c;r��:�\�o�'bP. ( . Macevoy . . . . . . . . . . . 571,092 
CCbb lIDlngwmeRchanlsm. A. E. Olney . . . . . . . . . . . . . . . . . . .  571,075 JoJoop formmg and preBSIng machine. A. L. Sweet 571,290 1'ruck car T l'rawfo df! . 571 �· should be distinctly urn, . .  Culhson . . . . . . . . . .  . . . . . .  571,039 Lounge E E Rueter 571 2(7 Truck' t ' t' r . . . . .  . . . . . . . . . . . . . . . . . . . .  ,.0<» U .. " I.' " referred to promptly supplied on receIpt of prIce. 

lll i ll e l' a 1 8  sent £Or examination marked or labeled. CIgarette machIne pasting mechanIsm, J. S. Bee- Magnet'pole, ·fleld. J . J:Wood . : .": : . ." ' . : ' : : ."::: . : : . : 571:181 I 'Trunk �{ecr carli T. B. Lovejoy . . . . . . . . . . . . . . . . . . . .  571,091 
man . . . . .  . .  . . .  . .  . .  . .  . . . 571 061 Magneto !<enerator J C FranCIS 571 305 1  T b ' . ouc . .  . . . . . . . . . . . . . . . . .  . .  . . .  . . .  571,152 

CirCUIt breaker, automatIc, W. H. Poweil·:::: ·:: :. 5711097 1 Mall bag F L Boy'ntoo ' 
. . . . . . .  · · · · · · · 570'899 u e punctures, deVice for clOSing, W. B. Mer-

(7029 J H F 
Circui t closer, automatIC safety, Pratt & Rtp. ' Match J: W. Denmead 

. . . . . . .  . . . . . . . . . . 571'154 T rlt';.:il W ·ii'ch . . . . . . . . . . . . . . . . . .  
· 
. .  · . .  570,941. 570,942 

) . . . �ays : I n  looking over the l ey . . . . . . . . . .  . .  . . . . . . . . . . .  570,955 Matcb'box shucks, maciiine formak;ng and ;'and: . ' I �'��e�r\tlng maCblT�r'W-' K . . . . . . . . . . . . . . . . . . . . .  570,904 
SCIENTIFIC AMERICAN of May 30, 1896 (6869) I saw a g��rpn csI��nt�p' Je 'cAla'inMpccaWley . . . . . . . . . . . . . . . . .  571.278 M t

lllhg, Hf· WHo Wbella&n . . . .  . . . . . . . .  571,180 Undergarment A G. 'Velitsk·OJenne. . . . . . . . . . . .  g��'\\!fl , . .  a c sa e uebe � Manger 571 121 U '  I d " . . . . . . . . .  . . . . . . . .  • 
formula to make a putty for picture frames. I made It Clamp jomt, A. EdqUist . . . . . . . .  . . .  . . . . 571,042 Mattresses: register for foldlng, 'Ii: ·S' -McCormick 571:009 I V�ll�! �ro��t or �creenJ ¥air1� � Horman . . . . . . .  571,275 
by halving the formula, but find it is like rubber and does St��� �;�rct��:mi�l�����'a�t:;aFft·c �¥i��

e ror ' 571,198 �:�:r�V��l��
v
�:c����·��t������:ed Btop'for' 571,217 1 �a�ve; sLea� ���p�

r
R: & w. M�Lau�lii;D" : : ' : : : : : : : K�:�� 

not get hard; wbat is tbe reason ? I wanted to make a I H. W. Butterwortb . . . . . . . . . . '. 571 105 A M Powell ' , 570 954 v\ICle br�fe, I. W. PrICe. . . . . .  . . . . . . . . . . . . . . . .  571,240 
ld f th th h 'h d . Coal crusmnQ" and breakIng rolls, W. V. Cul ver . . .  571:264 Metai pJall lDg machlnes"feed operatorfor ' A' M '  , Ve} lc e, Bek prO�ellmg. R. H. Plass . . . . . . . . . . . . . . .  570.952 mon or e same, en, w en ar , presB 80me Into, Coal shovel and ash Sifter. combmed, T. B. Sorer.. Powell . . .  . . . ' . . . . . . . . . . . . � .. : . .  :. 57(},953 v�h��i::n

ev:��¥ lor'iw.-Sc�t�s" . . . . . . . . . . . . . .  571.023 
but could not get mould to harden. What sball I do ? (0 skon . .  · I· 

. .  
T 

. . . .  
0" . .  . . .  . . . .  . . . . . . .  . .  . . . . . . . 571,205 Metals underlressure. apparatus for treatmg VelOCipede E HUmb �htO e, J . Hook, Jr . . . . . .  557711.103469 

A P f '  oc , anI' e, . A .  utbouse . . . . . . . . . . . . . . . . . .  571 201 beated G DIck 571 265 V I '1 
. re . . . .  . . . . . . . . . . ICture rame COmp08IClOn.-MIX 14 pounds of glue,7 Cocoa, preparmg, G. A. Pieper . . . . . . . . . . . . . . .  . .  571:238 MetalJ urgI'Cai furnace B Taiiiot 

. . . .  
· 
. . . . . . . . . . . . . .  

· 571'250 V�I��:P��� ,:mp bracket. R. C. Wbayne . .  . .  . 571,101 pouuds re.m, � pound pItch, 2� pints linseed oil,\5 pints 80l� hO�dfJ' F'FB'MW�gner . . . . .  . .  . . . . . . . . . . . . . .  571,179 Meter. See ElectrIC ,heier. 
. . . . . . . . . . . . . . . .  , 

VeterI�ary to��)I���:rCbi1njs'i!e�· i-junl<strom . .  gn'�� 
f t I d 0 er 0 er, . . Ook . . .  . .  . . . . . . . . . . .  571,189 MICrometer beam uage J J Mc

I
ntyre 5"1 094 Wag . k J J Ad t' " c . . . . . . . .  • , o "a er, more or ess accor mg to the qnantity required. qomposl.tlOn of matter, (P. R. Hall . . . . . .  . . . . . . . .  071.117 M!croweter gaa-e, G. Thompson . . . . . . . . .  : : '. : : . : : ', " : 571:178 Wa:;g�nJ

a
�actinie J gfI eE 't 

. . . . . . _ . . . . . . . . . . . . .  571.078 
BOll the " hole together, well stirring untIl dissolved, add 8��ci�;:��:�g

C���b�n:fe��';;e
J
st'i{ . . . . . .  J' . . . . . . . . 557711.038148 MMmttm" mb aCbllne/.. BHoland & FrItz . . . . . . . . . . . . . . . . . . . .  571,259 Water c'foset, J. C: Reed . .  s e� : : : . .  : . .  : . .  : . .  ' : . " :  gn·:m 

h h· · 
. ' • auer, r. . . . .  . . . , 1 en, ICyc e, T. • Royce 571 020 I Water closet bo l t d f C ' as mnc w . Itlng as Will render It of a hard consistency, Cornstalk shredder and snappmg machIne, Tracy Mould pattern. collapsible and 'oijustabie: 'M ' 'A': ' Cook. . . . . . . .  w B, :.en m� eVICe or, . H. 

then press It mto a mould wbich has been previously cor�er.I'li� 'J . Neeiy ' : ' " . . . . . . . .  . .  . . . . . . . �n,g�i Mo 
B'l£e�. wi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.060 Water closet, slpbon, E. C. Stover . . .  : : : . ' :  . . : . : . : :  gf�:� 

oiled WIth sweet oil. No more should be mixed than Counter attacbment, saie;'; Walkl;lshaw &' Kaiii'.: 571'252 MoP;on ' de�IC����·Canveriiii� .. w· E '  Watkin . . . . .  gil'� ' 1 ;�te� wbseel'WPatscaulht & jDeWCOursac . .  . .  . . . . . .  570.951 
b d CouplIng See Car couplIng- HOBe couplm� ' Motor ' See ( ' t t El 't i' . . . . , ee . ee a er w ee . md wbeel can e use before it becomes .sensibly hard. Gold size Culnvatliul and clearing land, machmery for, T. Music 'box da����� fi·mJ� ��rnar�� . �.? �O���6 • • • • • •  570,898 ;�:el measure, A. E. ltemus . .  . . . . . . . . . . . . . .  571,313 

18 then put on, several coats bemg considered necessary, C It Cooper . .  '1' . . . . .  . . . . . . .  . . . . . . . . . .  . . . . . . . . 571.002 Net l lftmg mach me, W. F. Abearn 571 033 Wbe�l:' �e;;gI�feofrorramtcabkeI'n' Wr' D. fMarks . . . . ·t · ·  571,050 
h . u 1vatlng Imp ement J. Darling 571 130 Nut lock 0 S Ebert · 

. . . .  · . .  • . . . .  · . .  · 571'066 ' g 1ms or pneuma IC. t en the gold leaf Itself, "hich is burnished in course of Cultivation of asparagus, C. A. von Maltzahn ' : : : :  571;273 Nut lock; S: A. EI.ele : : : : : : : : : : : :  
. .  : : : : : : : : : : : : : : : : . :: 570'917 Wb�' Banwel l .  " . . .  . . . . . . . . . . . . . .  571,08Q 

time ,  and finally covered witb finishing size. Make 8�lg::�g�, �,;.��\�la� it &I . ia· . . . . . . . . . . . . . . . . . . . . . .  gH::m �ut lOCk, c. T. RedHeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571:286 Wina\:��:f.aj�\';, �PJ'J:,'i�ii;n�·. :'1. ���� . : : ' : : :  : : . m �� 
your moulds of plaster of Paris. Current motor, M. G. Bnnn'::I I .�: : 

. .  
: : · : 

. .  : : : : : : : : : : : 571 063  N�t ���;.��I'iix?e sTEJe�\.tiord . . . . . . . . . . . . . . . . . . · . .  gn,gn Wmdow, O. M. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570:916 
Curtain flxture or SUJlPort� G. W. Bamford . . . . . . .  571:184 Nut wrencb: axle: W. Ifl. KleCkner: :  : : � � � � � : : : : : :  . .  : 570'933 ;!�dgw. J. Endres . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  570,918 
Cutter. See .Band cutter. OreB, etc .• apparatus for compresslDg and agglo- ' Wl1'� fWbr�' ;:' Neuens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570 948 (7030) O. P. W. says : Will you please 

gIVe me a receIpt for a lacquer for brass ? A. 1. Seed 
lac, dragon IS blood, annatto, and gamboge, each 4 
ounces ; saffron, 1 ounce ; alcobol, 10 pints. 2. Tur· 
meric, 1 pound; annatto, 2 ounces ; shellac and gum 
jumper, each 12 ounces ; alcohol, 12 ounces. 3. Seed 
lac, 6 ouuces ; dragon's blood, 40 grains ; amber and 
copal triturated in a mortar, 2 ounces ; extract of red 
sanders, 72 drachm ; Oriental saffron, 36 grains ; 
coarsely powdered glass, 4 ounces ; absolute alcohol, 
40 ounces. Very fine. 4. Be d lac, 3 ounces ; amber 
and gamboge, each 2 ounces ; extract of red sanders, 
� dracbm ; dragon's blood. 1 drachm ; saffron, � 
drachm ; alcobol, 2 pints 4 ounces. 

Cycle. H. Brmgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571 298 meratmg rc'asted J W NeIll 570 947 W. a acbme, W. C. Avery . . . . . . . . . . . . . . . . .  571.079 
Dental operatmg cbaIrs, cbin rest for, J. F. ' Package, airtight, M.iFalk:. . .  . : : ':. : : :  : ':. : : : ':. ::::: 571;112 W:�� �a��e�e'i'l·l· �remer . . . . . . . . . . . . . . . . . . . . . . .  571,271 

Adams . . . . . . . . .  . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . 571 209 Pamt compound C V Petraeus 571 128 Wi e ,  " au . . . . . .  . .  . . . . . . . . . . . . .  _ . . . . . . .  570,920 
Dental plugger, R N. Stockton . . . . . . . . . . . . . . . . . . . .  571'176 Paper macblne F 'p NICetv . . . . . . . . . . . . . . . .  570 '949 W 

re reel. F. � orsb�rg . . . . .  . . . . . .  .. . . . . . . . . . . . . . .  571,156 
Display case. bottle, A. J. Wallis . . . . . . . . . . . . . . . . . . .  570:972 Pencil an!! penboide�, combIned: J:i:i:'Kiou.· : : : :  570:932 w�g�w;.°rksng �aCbme, �. Bullock . . . . . . . . . . . . . . . .  571,186 
g���

n
c���

b�ag�'iey
P. B. Jackson . . . . . . . . . . . . . . . . . . 557711,000153 

p
p
ebnCtll POlnbt protector. combillation, C. S. Freer . .  570,922 Yarn �estio:'ina��l��e�. H. Tomkins . . .  . , .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 0 o.rap Ic dark room portabl<l W T Fergu , . . . . . . . .  570,970 

Door lock, botel, C. W. Andrews . . . . . . . . . . . . . . . . . .  571.210 son . . . . . . . . . . . . . . . . .  .' . . . . . . . . . .  .' . . . . .. . .. . . . . .  : 571,085 Doors� etc., apparatus for manufacturIng, W. W. Photographic prints, formmg, Sampolo & Br&8S-
Dra��\;[ regu'i':ior·an.i· spark arre.ter,'c;jmbined:· 570.992 Pia���'W: A: ·Byrne · · · · : : : :: · : : : . : : : : : : : : : : : : : · : : : : : :  gJUM D ESI GNS. 
Dra�' l?tetfSI��" ' T 'E" "  .... . . . . . . . . . . . . . . . . . . . . . . 570,985 Piano. electrical self playing, G. H. Davis . . . . . . . . .  570,911 
Dres;maie"r'is s�an.i, 1.�'t��ones·:::: 

.:: .:::::::::::: gi8:i:i �:��08��ag�iet �r�rbUrger . . . . . . . . . . . . . . . . . . . . . . . . . 571,163 
DrIll. See Ratchet drIll . Rock drill. PmcushIOn J licCartney 571 169 

Bicycle frame, E. N. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,263 Brush back or SImIlar artICle, W. C. Codman 26 250 Erasmg plate, V. Copland . .  . . . . .  . . . . .  : : . 26:251 DrIl llnlZ or boring tool, B. & T. Wesselmsnn . . . . . . . 571,253 p�pe clamp,' F'. AnderBon . . .  : : : : :  : : : . : : : : : : : : : : : : : : :  570:975 �asel' T. FI��rown. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  571.063 PIpe couphng device aut omatic W E Crowson 571 216 
Flre extlng111shers, dIstrtbuter for. W. Esty . . . . . .  26,254-
�re extmguIBhers. yoke for automatiC. W .  Esty . .  26,255 

Erset sup I PObt t
or bboOkS, etc., W. A.  Holman . . . . . .  571,045 Pipe fitter's combmation tool Khtcher & Weln- ' 

ec r!c II' !' tac ment, J . H Rusby . . . . . . . . . . . . . 571.248 stem . . . . .  . . . . . . . . . . .  . ' . . . . . .  . .  . .  . .  . .  570 934 ��ectr�c mach
h
1ne, ddynamo, G. E. Dorman . . . . . . . . . .  510,914 PIstol. recml magazIne H. Borchardt . .  571'260 

H��k����.:�};r:'.}: .fl��i�itIi · : : : : : : : . : : : : : : : :  �:� Matcb bux. A. N. Clark . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  26,252 Sprmkler, W. Estv. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  26,253 
(7031) L. M. B. says : Will you please 

publish m your paper a formula for keeping the 
hair curled for a numher of days and in damp weather? 
A. Use the liquid obtained by boilmg, for ten minutes, 1 
drachm qUInce seeds in � pint water and straining, or 
steep 6 ounces gum ttagat..;anth for �hlrlJ lJUUHI 111 1 gal· 
Ion rose water, stirrmg frequently; �train through a 
cloth and let staud for a few days; tben strain again and 
work into it 4 drachma oil of rose. 

ec rIC mac Ine, vnamo, R. Lundel1 . . . . . . . . . .  . 571,310 Plantmg machine W i.e Cheeseman . . . . . . . . . . . . . .  570'905 �lleCttrlC meter, Burger & McB'aU . . . . . . . . . . . .  571,036, 571,037 PlIers, parllllel jaw, A. Scbatz . . . . . . .  :::::. ::::::::: 571:021 � ec rIC meter, C. Wlrt et al . .  . . . . . . . . . . . . . . . . . . . . .  571,032 Plow lender, A G W Foster 571 223 ElectrIC motor, G. R. Green . . . . . . . . . . . . . . . . . . . . . . .. 571,(J.I3 Powder distrIbnter C M Artbur 
. . . . . . . . . . . . . .  571'145 

��g:�. s'it°e��I�:ct�;'�H. B��t�;;':iii';: : :  : : : :  : : :  . :  : . .  : : :  �:53i 
��r:e�����,CW�G����� : : : : : : : : : : : · : : · : : : : : : : : : : :  i,2m E

E
llect

t
rIc sWlltlcbb, Ww' WF' Hibbard . . . . . . . . . . . . . . . . . . . . 571,119 Powder papers, bolder for. C. DICklnson':::::::::: 071:0&1 ec r!c wa ox, . . BOBsert - . . . . . . . . . . . . . . . .  571.297 Power. See Pum p power. ElectrICal d!scharg� device, C. �inner . . ... 571,099 Prmter's chaBe, Hard1ng & Osborn . . . . . .  . . .  . b10,928 ElectrICal dlstrlbut!On system._ney & Kelly . .  571.300 Printmg attachment for letter boxes B. L. Har-

!li!:��".aJ, ';!��,1;!�.m.I?nul1l�";1��Qlli'll���" §n.�7Q grove. . .. V . . . . "W . ... . . ... :.:;,".::: .:�::� ;.,..;;;;.;; 570,994 TRAD E MA RKS. 
��l��i��"Ja���ek ;: 2.'urr"lrrd. ::: .:::::::: .: .: g��:� Pri,i';;���'�;.;s, ;,n

Hu6:r : : : : · : : : · : " . : : : : : : : : : : : : : " 57i;0i\i Kentora Brewery Company . . . . . .  . .  . . . . . . . . . .  29,U2 
En�t�r'i;alSc't����[I��a���n�� o��e

e
:m

e
����·e. In� ��gj�1�lll;o. �fmVo:S��r:,c��"H�·:3os1������: : : :: : : . : :  ��l:l� g!R;���S a;�d pt���ybC�rl�·, �1�aI�1M�N�rd Bali 'Com- 29,1M 

Engine. M. A. yeakley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571,144 pulFey, wood, H. 1;. Crowell . . . . . . . . . . . . . . . . . . . . . . .  570,909 panr. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  29,149 
Evaporator, D. A. Quiggm. . . . . . . .  . .  . . . . . . . . . . . . .  571.242 Pulpmg apparatus, C. W. Roberts . . . . . . . . . . . . . . . . . .  571,019 Boots and sboes, Rice & Hutcbms . . . . . . . . . . . . . . . . . .  29,121 
Exhauster, L. Scbutte . . .  . . . . . . . . . . . . . .  . . . . . . . . . . 571,0'l2 Pump power, Ful ton & Ames . . . . . . . . . . . . . . . . . . . . . . .  571,086 Cement for rubber goods, espemally for bIcycle 

TO INVENTORS, ���tCln��i".�a�t.-n�io�t�"a'i���nand· dnvinjnnei: 571,206 ���fe�
e
��I���el'ct�g:

a
�I�: .� . .  �: .������ . : : : : : : : : : :  i�g:� coc�!�iI�il!i ll'!;.r.II�I��: : : : : : : : : : : . : : : : : : : . : : : . . . .  �N� 

oi\;:�;.,p�6�'itn���fb����Urt.���:�� �%�I��:t����%�
t
�a� ���81���!;J'!ik; :::::'.::':'.:::�::':':'.:.':'.::':.:.�.�.�.�

.:.:.:.:.:.:: iH:� i:!!:�n��:;�f:t.��lt�I�:: : ·. : : : : : : : : : : : : :
: : : : : : : !H:wi gg�i��:����:1���:isJ1������i:e'hU��!����� 29,125 

f:��s a�n"����t��do����g. ;g:t�1';,n'i�, �n.r�g�';;';:e�� ��: Fence, J .  T. Conover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571,150 Railway crossmgs, electrIcaIly controlled deraIls cept towelmgs. Monadnock MIlls . . . .  . . . . . .  29,128 
equaled faCllmes for procurmg patents everywhere. A �����'t!'i�h�;,��:?b�·i;oviiig· : : : : : : . : : : : : : : : : : : : . : . : g�A:g� RaJ�a/';I�n�I�Iw.aK Hari.: : : : : : : . : : :  . . . .  · : : : : : : : :  iil:IWt cra�g:ht����' a�d .�.a�� :xtr�.��� •. ���t:.r. �. 29,140 ���.;:��'�g�Jir�.Psa;;.:'; S�w;.sa�fo;';':p�R����o��:��sp"e��o;l! �����r§��' c���'e�d:r: ����':le�i fen,ier: 'PIOW 570,958 Railway street sprinkler, J. R. & J. B. Gatbti��, 570,991 CYC���, .iteli'i:f:gq

e�,. �.I�.����� and .����:.�I�S, �. A u.� 29.153 
contemplatIng t h e  secunng of oatents, mther at home or fender. Railway SWItches. device for operating', J. A. Dolls, kId body bIsque bead, FIrm of J .  D. Kest-
wPlCh are low, 1n accordance WIth the times and our ex- FIlter, J. M. DaVIdson . . . . . . . .  . . . . . . . . . . . . . .  570,910 Railway sW1tching apparatus. A E. FInley . . . . . . . .  570.988 E!llectncal apparatus, certaln named, Cbemlscb. abroad. are mvned to wr1te to th1S office for prIces. \ Fiber prepal'lng mach me, Radcly1fe & Burrows . . .  571,173 Marsh . .  . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . .  571.006 ner, Jr . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . 29,129 
LenSlve faCllitIes for conduct1ng tbe bUSIness:. AddresR FIlterme- and ciarIfymg liqUIds, apparatus for, A. Ratchet dril l . i\1 M. WatklDs . . . . . . . . . . . . . . . . . . . . . . .  570.973 Elektr18cbe Fabrlk H Prometheus " Gesell-"'IU�Ft & �o.,�ffjce 8CI�NTI>IC AMERICAN, 361 Broad- C. Newcomb . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  571,312 Recorder. See Time recorder. scbaft mIt Bescbrankter HaHung. . . . . . .  . .  . . . 29.150 
way. ew or . FIre escape, J. 8. Crawford . . . . . . . . . . . . . . . . . . . . . . . . .  570.908 Recording output of machinery. apparatuR for, Embalm1ng flu1ds, Embalmers' Supply Company.  29 130 

FIre extmgUlsber, automatic, C. E. Buell . . . . . . . .  570,900 P. Dillon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571,110 11" lour. wheat, Pearl Roller MIl l Company . . . . . . . . . . . 29.147 
FIreproof door, door frame and wmdow frame Reel. See Wire reel. GarmentB. ready made, M. B. Brummer . . . . . . . . . . .  W,126 

IND EX OF INVENTION S Flt���:��1t:: g;e����:.
t
;::�aJs :n"JI��iisi,:u;;tlon· 570,895 �����(i�g ���n���� ����

e
�il1jey . . . . . . . . . . . . . . . . . . 571,258 Gra����:�vd. ���.pro����� •. Uni

::
d
.������.�:.��.h:��. 29 138 

for mserting, F. SherIdan . . . . . . . . . . . . . . . . . . . . . . . .  571,077 Rim lock, W. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  571,027 GUDS. sbot, Winchester Repeatmg Arms Company 29,156 
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.I��n'i!:�' �I���'r: ��I�I��:�n�&d��::. 29,IZ7 For wblcb Lener. Patene of tbe 

United State. were Granted 

November 10, 1896, 
"ND E A C H  HEARING THAT DATE. 
[See note at end of ]jst about copIes of these patents.J 

Au brake, F. L. GU1llemet . . . . . . . . . . . . . . . . . . .  571.115, 571.116 Au brake, H. E'. N"yes . . . . . . . . . . . . . . . . . . . . . . . . . .  571,095 Au cbamber, J. F. Reed . . .  . . . . . . . . . . .  . . . . . . . . .  571,243 Alarm. See Burglar alarm. Ammal shears, J. K. PrIest . . . . .  . . . . . . . . . . . .  571.211 
Anueahng- metal castIngs. Evetts & Schurz . . . . . . . . 570.919 Annunciator, electrIC, J. Rtamm . .  . . . . . . . . . . . . .  570,967 AutomatIC sprlDkler, C. E. Buell . . . . . . . . . . . . . . . . . .  570,901 Axle box, W. J .  McLean . . . . . . . . . . . . . . . . . . . . . . . . . .  571,285 Axle box lId, N. H DaVIS . . . . . . . . . . . . . . . . . . . . . . . . . .  570.912 Axle box lid. car, A. O. BucklUS . .  . . . . . . . . . . . . . 571,299 Bag. See Mall bag. Bag frame catch , A. Goertz . .  . .  . . . . . . . . . . . . . . .  571,159 Band cutter and feeder, D. Harper . . . . . . . . . . . . . . .  571.161 Band cutter and feeder. H. D. Myers . . . . . . . . . . . . . . .  571,008 Bandage, C. A. Provoost . . .  . . . . . . . . . . . . . . . . . . . .  571,172 
Batterv. See Htorage battery. Bell, hICycle. J . R. Moore . .  . .  . .  . .  . .  . . . . . .  . .  . . . . . . .  570,944 Bell, Signal , E. Olsen . . . .  . . . . . . . . . . . . . . . . . . . . . .. 571,013 
BICycle. L. De Rome . .  . . . . . . . . . . .  . .  . . . . . .  .. 571 ,302 Bicycle. A. Pettmatt . . . . . . . . . . . . . . . . . . . .  571.051 BICycle. A. Warren . . . . . .  . . . . . . . .  . 571,029 Bwycle alarm lock, J. P. DanIels . .  . . .  . . . . . . 571,lJ83 BlcycJe bearmg brack�t, E L. Sbultz . .  571.289 BICycle bar.d le bars. removable cover for, � M. & 

R. �'. Bpamer . . . . . . . . . . . .  . .  571.025 Bicycle package carrIer, G. J .  Hlse . .  . . .  . . . .  . . 571,132 BICycle saddle, A. L. Garford . .  . . . . .  . . . . . .  .. 571,113 
BlI'd cage, C. L. J ohnson . . .  571,165 Bit stock. J. W. Grav . . , . 571,267 
Blackleadmg: machme. Nicholas & Stephenson .. 5'i'1.199 
BOller. See HeatIng bOIler Locomot ive bOlleI' .  Steam bOiler. Boiler furnace, S. �. Horner . . . .  . . . . . . . . .. 570,995 BOller furnace. �. P. Hutchmson . . . . . . . .  .. 570,9'-J8 BOller patch. C J .  Phillips . . . . . . . . . . . . . . . . 571,096 Book bolder, J . l' .  Whitmore . . . . . . . . . . . . . . . . 571.254 Bott le. R. G. BIdwell . .  . . . .  . . . . . . 571.0.')5 
�g�n:' c��r��:�il.1I!.·�·m�it�):�l1th . . . . : . . .  : :: '.:  �H,� 
Bottle fil lmg apparatus, Blumberg & Jacobson . . . .  571 ,104 Bottle, non- I efi l lable, J E'. Knes . . . .  _ . .. 571.04-7 Bottle. non-refillable, O. J :Vloussette . . . . . .  .. 571.234 Bottle, nursme-, 'Y. L. Rot-h . . . .  . . . . . . 571,245 Box. See Electr'c wall box. Fancy box Brake. See Air brake. Fluid pressure brake. VehIcle brake. 
Brake, Kruse & Holstem . . . . . . . . . . . . . . . . . . . . 571,004 Brldee. concrete, A. Ge1sel . . . .  . .  . . . . . . . . . . . . .  571.225 Broom or brush brldle, F. S. Hann . . . .  . . .  . . . . . . . 570,927 
Bucket, coal C. Elbee . . .  . .  . .  . . . . . . . . . . . . . . .  571.303 Burglar alarm. electrIC, C. {'oleman . . . . . . . . . . . . . . . 570.906 Button settmg machme, E. D. Welton . . . . . . . . . . .  571,207 
cali��rru������?�1fJr���!O� �t����;.� ��� .���1�:. 671,08' 

Jr. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  571.100 Rol l er mil! adjustment. M .  Favrow. . . . . . . .  . .  . .  571,266 Kola and malt for foods and beverages, compounds 
Furnace. See Boiler furnace. MetallurgICal fur. Roof truss. O. J. StouO'er. . . . .  . .  . . . . . . . . . . . . . . . . . .  571.055 1 0f. Tbomson & Taylor SpIce Company . . . . . . .  29,141 

nace. Rebeating furnace. Smeltmg furnace. Rubber workmg machine, 11\ Hadfield . . . . . . . . . .  571,226 Lactate of stIver, Clt.rate of SIlver. and all pbarma· 
Steam furnace. Rule miter �8.g'e attachment, f;\ Retssmann . . . . . . . 571,052 1 ceutlCal preparatioDs of SlIver. Cheml�che 

������ ��:�:.e(i�'{u�e���.I. : : : : :
. : : : : : : : : . : : : . : . : gH:Ui �:��t\v���bts: '{;;.��

e
��r · making ' >eaml';.;': · A: ·s: 571,OM I :�'t�'i�kt��'Hiit

e
J'g:.I�: .�����I�����ft . . .  �i.� . .  B.�� 29,133 

l1"urnaces. automattc reUlnition apparatus for by- I HodU'es. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  571 308 I Lamps, fixtures tor Incandescent gas, L. Hartman 29,152 
Fus�rgf:��.o�utt'igl��� ii: 'MontJiomery ' :  � : ." ." : : : :  gn:� �:;, s'�'a�J����' mac'hine: H01Ie's' &' Raw'liiigs: : ' : K��:� La�:n��.s. ����

es ��r �nc��.desc���. ��s, �'. ���� 29,11)1 
Gag-e. �ee �lIcrometer gage. Micrometer beam Scale pan, G. S. WorBchner. . . . . .  . . . . . . . . . . . . . . . . .  571.157 Ledgers, aSBessment and tax, S. R. F&1TChl ld . . . 29,115 

Ilage. Seal Jock, D. Comfort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.907 Lozenges and ()tber confectIOnery, SmItb & 
���.;e�
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·:::. m:� ���:i:.o:�'e�ctb�W;'�I'X:tl Cowart: : : : : : : : : : : : ' : .  i+l:5\l!.l ' OII .���:�� F: Rcmeo & Comp·any . . . . . . . .  : : . : : : : :  . . . .  : �:m 

Gas generating machIne, J. A .  Enos . . . . . . . . . . . . . . . .  571.221 Seed, means for treatin�. B Reeve. . . . . . . . . . . . . . . .  571 017 I Pasteboard and boxes, cases. wrappers, envelops. 
Gas ligbtIn� deVICe, electriC, E. �chmidt. . .  . . . .  b71.288 8ewmg rnachme, H. H Bu1fum . . . . . . . . . . . .  . . . . . . .  5 10,902 I and otber RrLlCles manufactured tberefrom. 
�::
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Gas miXIng apparatus, R. G. KIrkwood . . . . . . . . . . . .  571,lP6 SewIng machme, W .  D Rundlett . . . . . . .  570,960 to 570,962 Plastic cementItlOus materml, compreSSible tubu-
GatP-. See End llate. !';ewmg machme, ScetrIfll & Bndger . . . . . . . . . . . . . . .  fi71,053 lar hulders for, Boston Woven Hose and Rub-
Gate, H. G. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 571.081 SeWlllg macbme, D. W. Stevenson . . . . . . 570,969 ber Company . . . .  . . , . .  . .  . .  29,155 
Gate, H. V. PhIlpott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571,237 SeWIng mach me, overedge. 11 . A. Klemm 571,125, 571 322 Remed Ies for common and simple dlsorder8, Hance 
Gate. Sbowalter & Carver . . . . . . . . . . . . . . . . . . . . . . . . .  571,140 Sewing macbme spool bolder, L. E. Smith . . .  . 571.024 Brotbers & White. . . .  . . . . . . . .  . . . . .  29,131 
g::�i:�,ul�l��n�O�d�' B�.���... .. .. .. .... .. .... ......... .. . ... . : ��:�I �::��: �:�g��:s�a���r �;�di�:l�ttacbnifmt ' for 571,193 Sac��ka�I�: iIO
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Generator. See Magneto generator. overedge. H. A. Klemm . . . . . . . . . . . . . . . .  571.126, 571.323 tel' Haftune- . . .  . . . . . . .  . . . . . . 29,146 
u)ass articles WhIle beIDJot fiDisbed, clutch for Shaft, vehwle. P. �". Chambers . .  . . . . . . . . . . . . . . .  571,213 Saponaceous and alkalI solutions to be mixed With 

holdmg, W. J. WIlkinson . .  , . . . . .  . . . . . .  571.255 Shearmg or cuttmll tool. combmed, R M. Hunter 5'70,930 soap and water for cleanlD� purposes. E. 
GlUIng' machine. ShUCk, W. F. Hutchmson . . . . . . . .  571,321 I Shears. See Aniwal sbears. Burst . .  . . . . . . . . .  . . .  . . . . . . . . .. 29 136 
Gra1n binder, L. Miller . . .  . . .  . .  . . . . . . . . .  571.072 Shears, P. Haase . . . . . . . . . . . . . . . . . . . .  .. 571.160 Shoes, Jones Sboe Manufacturing Company . . . . . . .  29.118 
g��:� ���In"f���f�:[���T �G:�;��t.�: . ::::::: ": ' g��;� ����V��I. lb�r:[Jil�· Stik���� : :  . .  : : : : : : : . : : : : : :  : :  m:5�� �g���: ��
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of' 'and . ap� 570,963 
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SOd& ���:lIICa�.� of ����'. ��.����?: �os

�P
h ?r.o�Jr1, 29,135 

Grease-proofing artIcles, compound for. Shober & paratus for construct1ng and plaCln� same, D. I Sole and beel protectors, North & Judd Manufac-
O l lmann . . .  . . . . .  . . . . .  . . . . . . 570.965 Neale . . . . . . . . . . . . . . . . . . .  . . .  570.946 ' turm2 Company . .  . . . . . .  . . . . . . . . .  29.122 

GrIndlD� macbme. knife, Snow & �herman. . . .  570.91)6 Sieve, flour mill. J Denis . . . . . . . . . . . . . . . . . . . 571.219 Tablets for colds and hav fever, also a tonIC and 
�:��;:.� ���akc8�,::�tR:ui}e�ei.b�" . .  : : : : : : .' : : : : : .. : .  g��:i:tt �!:�:hn:i�p���ltri:; f�:,nrr Slade . .  . . . .  . .  . 571,2(}3 1 Tea�lrig���

t
:��e� b�kl��o���der: ' flavoring e�� 29,132 

�:���:�:�: ��!�n �i�J��I.zt. ii lller " : :  � : : :  � :  � : : : :  : EU:fifa �if�:l\��,a���f!i�'l:�i�n�tl::. �'. �.c������ . . : :  ��l:rfiZ T1C����t�r sc��:�c�8�t����o�?I::e�_St���r(\isualti 29,144 
Heater, E. C. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . .  570,993 Smeitmg furnace, H Cbarlter . .  . . . . . . . 570,981 1 Company, of New lork . . . . . . . . . . . . . . . . . . . . . . . .  29,116 
Heater, J. Mahedy . . .  . . . . . . . . . . . . . . . . . . .  571,13S Soap reserVOIr, hqUld, E. Lee . . . . . . . . .  . . . . . . . . . .  570,935 I Tobles. S. Ewart & Company . . . . . . . . . . . . . . . .  . .  . . .  29,118 
Heatmg apparatus. electrIC. A. E. Appleyard . . . . . 571,257 Spark arrester and draugbt regulator, combined, 1 TooIB, holders for sharpening, T. A. Lamotte . . . .  29.257 
He.tm" bOiler. E. A. Wood . . . . . . . . . . . . . . . . . 571.208 R. Delssler . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  570.984 
Heel nalling macbme. C. W. Glidden . . . . . . . . . . . . 571,007 Spmdle, H .  E. Hugbes . . .  . . . . . .  . .  . . .  570,996, 570,997 1 ---
Helmet, smoke, C. G. M. RelChel . . . . . . . . . . . . . . . . . . . .  571,018 I Spinntn/l fr�me, rtnJZ, S. H. Duoois . . . . . . .  570,98e 1 
Hin"e. coucb or bed, A. Huttmger. .  . . . . . . . . . .  .. 571.194 I llprmkler. See AutomatIC sprinkler. RaIlway PRINTS HInge, sprmg. H .  A. Hoffman . . .  . . . . . . . . . . . 571.133 1 street spnnkler. . 
HOlstme and Btone layine apparatus, G. Hunter .. 571,12.2 Sprmkler.�C. Neracher. . . . . . . . .  . . . . . . .  . . . .  . . . . 571,012 ., A Gallery of CelebritIes " United States Playing Rose couplIng. R. W. Burkhardt . . . . . . . . . . . . . . .  . .  571,212 Stand. See Dressmaker'S stand. 1 Card Company ' . 35 Hose machme. R. '1\ Burchell . . . . . . . . . . . . . . . . . . . . . .  571.261 Starcbmg macnme. D. H. Newton . . . . . . . . . . . . . . . .  571,281 . . . . . . .  . . 
HOSl nozzle. C. Callaban . . . .  . . . . . . . . . . . . . . . . . . .  . .  570.90:1 StatIOn indwatol'1 D. E. Conner. . .  . .  . . .  571,301 Hose nozzle. J .  J . Ledden . . . .  . . .  . . . . . . . . . . .  �71,Of8 Steam and exp OSIOn eng-me, combined. W. .\ D 1' 1  n t p d  r. o u ,"  of the speC1ticatlOn and draWIng 01 Hydraul ic or other eng-me. J. E. Schumacher . . . . . . . 171,129 I Barnsdale . . . . . . . . . . . . . . . . . " 571,147 anv patent In the foregOIng hst or any patent III prmt Ice. apparatus for manufacturmg, W. E'. SIDger . . .  571.141 I 8team bOi l.er. H. S. Pell . . . . . . .  . .  . . . . . . . . . . . . . . . . . . 571.282 Issued SInce 1863. WIll be furnHihed from tbiS office for Ice cream mould, R. L. Prange . . .  . . . .  . . . . . 571,171 Steam enJZ;1ne. J. BartC!n . . .  : . . . . . . . . . .  , . .  . �11 034 10 cents. In ordenng please state the name and number Ice cream mould and d�pper, F D. Clark . . . . . . . . . .  571,188 Steam furnace. Hutchmson & WIegand . . .  n70,999 1 of the patent desll'ed. and remit to Munn .\: Co., 361 Ice cream mould and dIshe�. H. J. Pfettfer . . . . . . .  571.170 Steam generators. means for CIOSlDg tubes of, N .  Broadway, New York. SpeCIal rates will b e  g-Iven wbere IndICator. See StatIOn Indicator. \\ . Pratt. . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  571.016 a larlle number of copies are de�l red at one time. 
Inkstand, J. W. Jacobus . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.(J.I6 Stock guard, J .  M. Lee. . .  . . . . . . . . . . . . . . . . . . .. 571 232 I 
{��;;�\' c�in����lg� engine: c: W: ·P·tiikney·::::::. ���:�� ��g::�: :;::3::1::g, D�'F� G��g:� . .. : . . . . : : : : . : : : : . . ��g:�� 1 ve�����1��1�;ya �;th� U:;:;e':t���: �����e:!x blb!"r��� 
Iron, electrolysIs of, A. S. Ramal/e . . . . . . . . . . . . . . . . .  570,956 8tora�e battery, electrIC, T. W. Allan . . . . . . . . . . . . .  571.059 �omg list, provided they are sImple. at a cost of $40 each. Iromng table, J . H. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . .  571,158 Stove, gas or OlI�S. L RIchards . . . . . . . . . . . . . . . . . . . . .  570,957 If complicated tbe cost WIll be a httle more. �'or full Jack. See Wagon jack. �tove hd, G. B. Littlefield . . . . . . . . . . . . . . . . . . . . . . . . . . .  570,937 l lDstructlOnS address Muon & Co., 361 "roadway. liew Joint. See Clamp j01nt. Street sweeper, M. B. Atkinson . . . . . . . . . . . . . . . . . . . . .  571,183 \ ork. Otber foreIIlll patents may also be obtamed. 
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O RD I N A R  Y RATES. 
I n side Page, each insel'lion - - 7 a cents a line 
Back Page. ea{�h i n sel' t i o n  _ _ _ _  $ 1 . 0 0  a line 

l1r For some classes oj Advertisements, Special and 
Higher rates are required. 

The above are charges per agate li�e-ab�ut ei,ght 
words per line. 'rhis notice shows the WIdth of the nne. 
rt;��Se��� �i ���t�a%�e;�t����a:i�r: ffnal, g;a�e�����: 
ment as the letter press, Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the ful lowing week's issue. 

Star * 
Lathes 

foot powe., 
Screw . . •  

• . •  cutting 
Automatic 
Cross feed 

9 and { { - inch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Fans Mfg. Company, 
695 Water St., Seneca FaU .. N. Y 

V E LOCITY OF ICE BOATS . A COL-
lection of i n teresti n g  l etters to the editor of the S C I E; K 
TIFIC A ,\I E H I C A N  on t h e  Q u es t i o n  of t h e  s p e e d  of lC,e 
boats, dernor.st rati f H!. h o w  a n d  w h y  it IS that t.hese craft 
sail fastp-r t h an the W I n d  w h i c h  propels them. I l l ustrated 
with 10 exphmatory diagrams. Contained ir:t �CIENTIFIC 
A M E H.WAN S U PPLEME:..;' T. No. � 1 4. Price 10 cents. 
To be had at this o ffi c e  and from all newsdealers. 

CLAI��oaADE PROFITABLE 
The immense saving effected by the use of  our 

PE R F ECT ED ���������ng��g� b���n ���� STEAM statement a reality. Pt:0S" 
pectors and mining �apital�sts 
lnvesti�ate. Nothing llke S TAM P them In �ri

t
�hristendom, 

CATES IRON WORKS, CHICACO. 

You Want to Learn 
all about mechanics-about tools and their 
many uses ? Then read "A BO O K  O F  TOOLS " 

A BOO K OF TOOLS is the most 
complete catalogue eve! issued.. 550 
pages and .over 2.000 IllustratIOns. 
Prices are given. 

A copy of this book sent, postpaid, 
to any an dress on receipt of 25 cents 
in stamps. 

OHAS.  A. STRELI N G E R  & 00 .  
Address Box 1 2�. Adv. Dept . D ETROIT,  M IC H .  

POW E R " P R E S S E S  
for the manufacture of 

HARDWARE  SPECIALTI ES, 
Spoons, Buttons, Locks, Shovels, etc. 
for all operations in the manufacture 
of Metal Goods. Improved Clutch 
Relief. no Clicking. Press,es cban�ed 
to order to suit any speCIal reqUIre
m ents. Send us full particulars, stating 
what you wish to make. Machines fit
ted with A utomatic Feed and Ejectors. 

F. S. &; H. L. B R O W N .  
2"-�9 Fort Ave., Baltimore. Md. 

TO BUSI N ESS MEN 
'l'he value of tne SCIENTIFIC AMERICAN as an adver

tising medium canllot be overestimated. Its t'.irculation 
is many times g-reater tnan that of any similar journal 
now published. It ;wes into all the States and 'l'errito .. 
Mes, and is fead in a11 the principal libraries and reading 
rooms of the world. A business man wants something 
mOre than to see his advertisement in a printed news
paper. He wants circuJation. This be bas when he ad
vertises in the SCIENTIFJC AMERICAN. And do not let 
tbe advertising aj?ent influence you to substitute some 
other paper for the SCIENTI FIC AMERICAN when se-

ht D -II lecting- a list of publications in which you decide it is for Upfl-g fl S your interest to advertise. This is frequent1y done for 

1 the reason that the a�ent gets a larger commission from 
tbe papers having a small circulation than is allowed on 
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Machine tbe SCIENTIFIC AM ERICAN. 

For rates address 
IU U N N  &; C O •• l' u b l i sh ers. HILL, CLARKE & CO. 361 Broadway. N ew York. 

-=-- 160 Oliver Street, BOSTON. �--------':::":'�W-=--·--F--:""'· --
M
:::-�h-:·--

16 S. Canal St •• Chicago. "1 � '71 [:'0 Wi!rCF. ��l!I�gvil l
H
e�s �:� WORK SHOPS q;: J � e n t  Slidin g F o r m e r .  Arti-

of Wood and Metal Workers, with
out steam power, equipped with 
BA R N E S '  F O O T  P O W E R  

M AC H I N E R Y  -
allow lower bids on jobs, and give 
��it;tI rii?tYtflfe\7:e�.or�uc�l���h�ec� 

w. F. &. J O H N  BARNES CO. 
1 999 RUBY ST. . ROCKFO R D .  I LL. 

Direct Coupled Engines and 
Dynamos for 

-- - - - - -LI G HT ·  PLANTS 
Equipment complete and un
surpassed. Faectric Motors 
and Dynamos, Bipolar and 

Multipolar. !1! to 150 h. p. 
For particulars, address 

B E L K N A P  M O T OR CO.  
HOME 01J'FICE, 

Port l a n d ,  Me .• U. S. A. 
Pearl St . •  Boston. Thames Bldg .• N.Y 

ACETYLENE APPARATUS.-ACETY-
l e n e  n u m ber o f  the S C [ E :" TIFIC AM ERICA N SUPPLE
M E NT, desc r i b i ng, with fu l i  i l l ustrations,  the most 
rece n t .  s i m p l e, or h o m e  mad e a n d  commercial ap paratus 
for generat t n �  acety l e n e  on the l arge and s m a l l  scale. 
'l' h e  gas as m ad e  for and used b y  the m wroscopist and 
studen t ;  its use i n  the magic lantern.  'I'h e  n e w  French 
table lamp m aking its  own aceLyl ene.  Contained in 
SCIENTIFJC AM EHICA N S UPPLEl\lENT. No. 1 0 .!'1 'i .  Pri ce 10 cents. T o  be had a t  office. 

W ' Q � U cles made from cpi l  of round, �f:I flat or square WIre, same as 
� t � shown in the cut.  , a.......D ..... \ e

���d�
r
� ire Goods furnish-

6, 0 1 � BLAKE &. J O H N SO N , 
� "- P. O. Box 7iJ �atcrbury. � Conn.,  . �. A .  

WIRE Machi ne r� for making W I RE  any articles from 

Automatic w���_!ormi}l.K ll!aQ�ine .4�partment is in 
Machinery for making sheet metal goods. 

THE WATERBURY · rIACHINE co. , 
P. O. Box 1 025. 

WATER.BUR.Y, CONN.,  U. S. A. 

WATER FOR OOU NTRY USE.  
T H E  D O M ES T I C  P U M P .  

A wonderful invention for Raising Water. 
The WINDMILL'S GREA'l'EST RIVAL. For 
Country Hom es, Hotels and Su mmer Resorts, 
Call anti see it in practical operation. Send for 
Catalogue and testimonials of well-known 
Milwaukee peopJe. 
T H E  E R W I N  H Y DRAU L I C  MACH I N E R Y  CO . •  
5 8 & 5 9  Loan & Tru st B l d g  • •  M i lwau kee , W I s. 

If you want the best Lathe and Drill 
CC:fiI=a. CHUCKS BUY 

WESTCOT�"S.  
S t r o n g e s  t 

Grip, Great
est CapaCity 
and Durabil
ity, Cheap and Accurate. 

\V e!iltcor t (� h l l l'k ()o •• O n e i d a ,  N. Y . ,  lJ. S. A .  
AsVIO;8;a��lz� �T EC'gLi:rt:J1'ii''l11.�E����g; �fs'9;an. 
BUy T E L E P H O N E S  

That Are G ood·- N ot Cheap Things 
The Lynchburg, Va" Telephone C o _  tri ed t o  get suc

cess out of other apparatus and were put to large losses 
until a change was made to the ., Western," 500 capaCity 
of tbe latter being now operated there at a profit . 

Hundreds of similar cases may be cited affecting tbe 
apparatus of nearly all so-called competitors. 

WESTERN T E L E P H O N E  CONSTR U C T I O N  CO.  
2 5 0  South C l i nton  Street . Ch icag o 

The Largest Manufactwrers of Telephones in the U. S. 

FOR ALL SHAFT SIZES.  Hub Rol ler  Bearings 

Write for Prices, 

NO WEAR . NO FRICTION.  

RoUs Accuratei y  Guided 
in Parallel Lines. 

They Save Power, O i l .  Time. 
They are t,he Best ! Try them ! 

The Bal l  Bearing Co.  
12  Watso n St . .  Bost o n .  Mass. 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST. MOST E FFI C I E N T  and D URABLE.  (RAN D D R I LL co.l  
Send for Catalogue. 1 0 0 Broadway. New York. 

D u ra b l e-Eas i l y  A p p l i e d .  
'rhis rooting i s  manufactured 

from natural 'l'rinidad asphalt 
materials, and win not dry up 
and become brittle under ex
posure to the weather as coal
tar rootings do. � Send jor 

free sample of roof 12 years old, 
with circular and. price mst to 
W A R R E � C lI E,ll I C A L  

&; !lI F t  • • CO • •  
S.!'1 F u l t o n  !S t r e et, 

New Y orl ••  U .  S. A .  

THE M O D E R N  I C E  YACHT. - BY 
Geo. \" .  Pol k.  A new and v a l u able paper, containing 
f u l l ,  practi c.al direct ions and speci,tlcati o ll s  for the con
st.ruction of the fastest and best k m d s  of Ice Ya�hts of 
the l at est, most a p proved forms. I l lustt:ated Wlt� ,en
grav i n g s  drawn t o  sca l e, showing the �orm" pOSItIOn, 
and arrangerr.ent of all the parts. Con tamed III SC I EN
TIFIC A M ERICAN SUPPLEMENT, No. 6�4. Price 10 
cents. 'I'o . be had at this office and of all newsdealers. 

SMALL MOTor S for A l l  Purposes. 
The best rna 'actured. Specially adapted fo 
all kinds of ' ; work] sewing machine outfits 

tOYs dent. . \... " ills, Jewelers' latbes. models, 
etc. ' Senc ........ Catalogue. rt� h e  L E A  VPl'�l' MOTOH,-. •• Manufacturers of Electnc 

M<!t<!.t:� o/��!.eiiIlc.t!l:r l'E��,I1;i!�, �1 2.� 

N I C K E L  
AND 

ElectrO- Plat ing  
Apparatus a n d  Matenal .  

T H E  
Hanson & Van W i n k l e  

Co., 
Newark. �. J .  

1 36  Liberty St., N .  Y .  
35 & 3 7  S. Canal St., 

Chicallo. 

ELECTR ICAL SUPPLI ES 
A T  M A N I! F A C TURERS' I'RICES. 

!lledical IJ attprv. FiI..,\ y  Finished
l 

[N OVEM BER 28, 1 896. 

Mechanics ; Mechani
cal and Architectural 
Drawing ; Plumbing ;  
Architecture; Mining; 
Civil Engineering in 
all Branches; Steam 
Engineering (Stat'y.,  
Loco. and Marine). 

Tbe International 
Correspondence Scbools 

To E l ectrical 
• • • •  Workers. 

Machi uists, Miners, 
Plumbers, Civii Engi
neers, Draughtsmen, 
Carpenters, Steam En
gineers, Steam Fitters. References. Free Ap
parat'U.�, Sendfor Cir
cular, Stating Subject 
you wish to Study. 
B 94�, Seranton, Pa. 

Complete E l ectric �dlrr?ck.
wib��a�:�� 

of polished brass. A W��:gi 5�������{i� 
run nine mUes on one 
quart solution. Sent 
on receipt of price, 
$3.00. CARLISLE & 
F INCH, CinCinnati, O. 

GREAT RED U C TI O N  I N . 

RUSSIAN PATENTS 
NEW LA W N O W  I S  FORCE. 

On the 13th of July, a new Rm;sian. P!ltent law went 
into effect reducinJ;( the cost of 9btallling the patent 
and increasing the term to 15 years. We can now pro
cure a Russian patent for $125 in ordinary cases. The 
price formerly was from $200 to $450 for a patent of from 
3 to 10 years. Annual taxes will be pa yable. 
Patents granted under the old law may, if stin. in 

force, be extended to the full term of 15 years,. c!=>untlng 
from the original date, bY .Parlng all the annmtles th!lt 
woul d have become due If he new Jaw bad been In 
o��;V�H ��A�:

u
\!:: :33

r
:�£lication was filed. 

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

THE MANUFACTURE OF MATCHES. 
-An interesting and popular de�crjption of the method 
of m anufact uring sul phur and safet y matches as prac
ticed in Fran ce. With 10 i l l u strations.  Contai n ed in 
SCIE�TIFJC AM ERICAN S U PPLF.M Ir.N'l" No. 1 0 1 3 . Price 
10 cents. To be had at this office and from all news
dealers. 

Twelfth Edition Now Beady. 

T H E  COBURN PATENT TROLLEY TRACK 
HOUSE DOOR 

HARGERS� 

The " Knapp " E lectric Motor 1l�11 
Best at tbe price. Does $ 
wonderful work. Fitted 1 
with pulley for running 

CLYME-l A;
u

K�¥t;M13N��iea��:::,��.
ed. 

ALCO  VA POR  LA U N C H  THE SC IENT IF IC  A M E R I OAN 
E n g i n e and He l m Co ntro l i ed from Bow CYC LO P E D I A O F  

The Cob urn 

The first made with adjustable track. 
The track can be put up in 30 minutes. 

ao- Send for Book. 

Tro l ley Track Mfg. Co.. Holyoke, Mass. 

toys, etc. Packed in box 
with four inch fan and 
battery elements to put 
in tumbler, with full di-
rections. If.lr S e n  d 
stamp jor circular oj 
larger motors ana other 
novelties. 

C & NOVELTY CO.,  45 Warren St •• N.Y 

Latest improved and only 12 to 1 Motor now ready for the market. 18 to 40 ft. LaU;S.�3. 5 ar d 7 horse PL Receipts, Notes and Oueries 
1 2 ,500 RECEIPTS. 7 0 8  PAG ES. 

.A B -1 F d WILL YOU START A LAUNDRY ? 01 �r ee er 
H Cbt £olumbia t t  SCIENTIFIC AM ERICAN S UPPLE-

Price, $ 5 . 0 0  in Cloth ; $ 6 . 0 0  in Sheep ; $ 6 . 5 0  in Half  
M o rocco. Postpaid.  

T :o�� h�� ��; For HIgh Pressures modtrn 1e £aundry 1e macbintry WORKS AT 150 TO 250 LBS. STEAM Is th e Cheapest and Best. 

�':: �N'l'. Any desired baCK number of Lh� SCIENTIF I C  
AM ERI C A N  SUPPLE.Mli:NT can be had a t  this office fO! 
10 cents. Also to be had of newsdealers ir. an parts 0 1  
the country. 

been on the mar
ket for nearly 
six years. and 
thedemandforit 
has been so g-reat 
that twelve edi
tions have been 
called for. 

as easily as WILSON LAUNDRY MACHINBRY COMPANY. OUR STOCK INJECTOR AT 25 TO 150 LBS. Send for Catalog S. A. C o l u m b i a. Pa. 
May we tel! you about it ? 

PENBER T H Y  I N J E C T O R  CO • •  
1 1 6  Seventh Street. D ETRO IT, M I C H .  V8u U S E  G R I N DSTO N E S ? 

H A R V E Y  H U B B E L L 
Lf so, we . can · suppiy you. A l i  sizes 
Ul U ll l l t e d and 1 l 1 l 1 1 l f) l l l l l f' d .  always 
kept in stock. R9member, we make a 
speciai tyof selecting stones for all  spe. 

Mach i n e ry and Tool Mfr. Clal purposes. ao- Ask jar catalogue. 
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I t is entirely 
distinct from the 
ordinary receipt 
book in being 
thoroug-hly up 
to date. 

_ 
2d Floor, Wilshire. Cleveland, O. 

Machine Screws for electrical purposes. H OW to B u it  d a Hom e,---...... $�-Sample box free. 

Thc work may 
be reg'arded as 
the product of 
the studies and 
p r. a c t i c a l ex
perience of the 
ablest chemists 
and workers in 
all parts of the 

BRIDGEPORT, CONN. 

ELECT RO MOTOR. SIMPLE. HOW TO 
maKe. ByG M. Hopklns.-Descriptlon of a smaU electro 
motor devi�e(j and COllstructeri with a view to assisting 
amateurs to make a motor wn ich mi�ht be driven W lto 
advan t age by a currf>nt del'ived frl )ffi a 'Jattery, and 
which w()uld have sutt1cien� power to operate a foot 
lathe or any mactl lne requiring not over one man power. 
\'\' ith 11 figureb. Contained in �CI ICNTIFI {,  AME ltlCAN 
SUPPL " M ', NT. No. I;4 1 .  Pr;ce 10 cents. To be bad at 
this OIllce and from all newsdealers. 

Those intending to build will find the very best practical sng
gestlons and examples of Modern Arcbitecture in tbe handsomest 
Architectural Magazine ever published 

"The Scientific American 
Building Edition. "  

Each number Is illustrated with a Oolored plate and numerous 
handsome engravings made dIrect from photographs oj buildings, 
together with interior views, tloor plans, description, cost, location, 
owners' and architects' names and addresses. The illustrations 

world ; the information given being of the highest 
value� arran �ed and condensed in concise form. 
convenient for ready use. Almost every in quiry 
that can be thought of, relating' to formu)m used 
in the various manufacturi n g  industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practica l value in their respective call
ings. Those who are in search of independent 
business or employment, relating- to the h o m e  
manufacture of salable articles, w i l l  find in it 
hundreds of most excel l ent suggestions. include seashore. southern, colonial and city reSidences, churches. 

schools, public buildings, stables. carria!,e bouses. etc. � Send for descriptive circular. 
All who contemplate building-, or improving homes or structures h of any kind, have in this handsome work an almost endless series of MUN N & C O . ,  Publis ers, 

tbe latest and best examples from which to make selections, thus saving time and money. 3 6 1  Broadway. New York. 
P U B LISHE:O M ONTH LY. S U BSCR I PT'ONS $2. 50 A Y EAR. S , N G L E  COPIES 25 C E N TS. 

H Y PNOTISM Sixty ways, $5 ; my  method, $2. For sale at. all news stands M U N N  & 00 P b l '  h 36 1 B d N Y k l00 page book, 10c. Oceult Forces, • • . • • • . •  or address . , U IS ers, roa way ,  ew or 3Oc. Prof. Anderson, S. A. 116, Ma8onic Temple, Chicu"" 

© 1896 SCIENTIFIC AMERICAN, INC.



AN INVIGORATING BATH 
iR the best preservative of health, and the 
best bath of all for tbis purpcse is tbe 

I M PROVED H O M E  T U RKO · RUSSIAN 
FO LDING BATH CA B I N ET. 

Portable-can be used in any room. 
Dry steam. vapor oxygen, medicated 
and perfumed baths. Sure cure for 
rheumatism and colds. Insures a 
Clear complexion. Prevents obesity. 

ur SeM jor descriptive circular. 
1 2 1  White Street, New York City. 

The Scientific American 
Reference Book. 

A most useful little bound book of 150 pages, com
pnsing, probab ly. the most extensive variety of stand
ard, practical, condensed information ever furnished 
to the public for Sl) small a price, only 25 cents. 

J c itut i f ic !tuttintu. 

" J UST AS GOOD AS NEW " 
You have the riR'ht to examine the work for one whole week ; if not entirel y  satlsfactorv 

in every respect you Jnay retul'n it nnd ,yOUl' money will be refunded. 
In making an inventory at the close of our recent Introductory Distribution. we find in stock 8 few Bets of The Encyclopredic Dictionary (in clotb and balf-Russia bindings only) tbat "re slightly marred-not enough to impair their real value. but sufficient to prevent their shipment as perfect sloQk at our regular 

prices of $42.00 to $70.00 
AT ONCE A DICTIONARY AND AN EN CYCLOP�DIA. 

a set. '11here being 
only a l imited number 
of these 8 pecial sets, 
we sbal l not go to tbe trouble of rebmding 
them, but have decid
ed to let them go on 
easy payments of $1 
down and $1 a month 
until paid at lIttle 
more than half our recent very low intro
ductory price.!i. By 
p r o m p t  a c t i o n  
N o w, therefore. a 
number of ambitious 
and deservmg !"eaders 
who deSire a strictly 
up-to-date reference 
library may B e c u  r e 
one of these special 
sets at about 

Cost of Making 
W H I LE THEY LAST 

they are yours for a 

�3�1 G lass ; i�1fc��s.!Ift�������'lf!r�::k
n
t� :�; 

tJ"f�
h
;g�� s���i:tt;�lIW:�:�lt��hl, ��Wi�It, !J�r. 

I C E iU A U ll I N  ES,
. 
Corliss Engines, B l' e 'v(�]'JiI,  and Botti ,oJ's' lUachinery. THE VILTER MFG. Co .• 899 � �linton Street, Milwaukee, Wis. 

Shorthand bv M a'l l  Thoroughly taught b y  re
�, porters. Oatalogue and first 

lesson Free. Potts ::sbortband College, Williamsport, Pa. 

CONTRACTS WANTED. 
To manufacture Hardware Specialties, Pat'd Novelties 
and Sbeet Metal Stamping. Lang Mig. Co., Racine,Wis. 

i��� lT Y PE W H EELS.  MODELS  &.EXPERIM ENTA L  WORK.IMAUMACHIIEIl'r L�Oy!:.!:!!E5  So E.TC. NEW YO  � 5TErtCIL WORKS roo NIUISAU S"! H.Y .. 

Experimental & Model Work 
Circulars &; aavice jree. Gardam & Son, 96 Sobn St.,N. Y. 

W ELL DR I LL I NG  AN D  PROSPECTING MACHINER Y OF HIGHES1' GRADE. 
J . O O lU I S  C O . ,  'l'ilfin . Ohio. 

$525 Agents profits per montb. Will prove 
it or pay forfeit. New articles just out. A $1.50 sample and terms free . . Try us. 
ELECTRO GRAPH co., 28Bond St., N.Y 

Among its contents are : The Last Census of the 
United States (1890), by States, Territories, and Coun. 

ties ; Tabie of Cities having over 8,000 inhabitants ; 
Map of the United States - miniature outline ; '1'he 
Patent Laws full text) ; Tbe Trade Mark Law (full 
text) ; Tbe Copyright Law (full text) ; Tbe Principal 
Mechanical MoveIQents-illustrated by 150 small dia
grams-of value to inventors and designers of mechan
ism ; ll edaWon Portraits of Distinguished American 
Inventors i Valuable Tables relating to Steam, Elec
tricity. Heat, Metals. Weights, and Measures. 

lifetime this easy way NOVELTY S IGNS �\i��t�()���';'t-s�lu.e�w. ON L Y $ I .00 150 per cent profit. Great sellers. Catalogue free. Samples lOc. Val. Schreier, lUfr., lUilwaukee, Wis. 

ur Sent by mail. to any addJress on receipt oj price, 

2:i cents. 
MUNN &. CO" Publishers, 

361 Broadway, New York. 

O N LY PRACTI CAL MAGAZ I N E  CAMERA. 

S U N A R T ' S  
" VENI , VIOl VICI ," 
SU NART M AGAZINE,  

SU NART FOLDI NGS 

Send for Illustrated Cata
logue-2 cent stamp. 

� U N A K'l' P H O T O  CO . . ROCII ES'l'Elt, N. Y .  

CROOKES TUBES AND ROENTGEN'S 

Four massive volumes. weight about 40 pounds. 50,000 
encyclopredic topics, 250,CNXl words defined (25,000 more than 
anll other aictionary). About 5,000 Royal Quarto Pages. 

With order and $ 1 . 0 0  
per month until paid. 
WE GUARANTEE 

that these volumes, 
except for s1ight rubs 
or abrasions on the 
binding, are precisely 
the same aM those sold at ful l prices. Yet we 
cannot offer them as 
r;:::���tg�������iit� 
This is 

Positively the (jreatest Bargain ever offered in a strictly high�class standard publication. For those 
who are trying to •• get along " with older and inferior reference works, this Is a 

really wonderful opportunity. 
WHAT THE ENCYCLOPA3D1C DlCTIONAR,Y IS WHAT THE ABLEST CR.ITlCS SAY 
It contains over �aO.OOO defined words-nearly twice as many as the largest " unabridged "-givinll the 

history, derivation, spelling. pronunciation, and varted 
meanings of each legitimate English word. It is now 
accepted as an unqumnioned authority wherever the English language hI spoken. 

It is one of the hest of all Encyclopredias, beCause practi cally useful as well as the latest and most 
��g�I:��Y����t��o�:
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���I; range of human knowledge condensed for your instant use by such world-famous scientists as Huxley. Proctor, and a hundred other educators of hardly less renown. It is a time-saver for busy men i a col l ege education for plodding students i a brain developer for ambitious mecbanics; an in&xhaustib!e treasure house 

U The Encyc}opredic Dictionary is a library condensed 
into four volumes ; a ton of diffusiveness reduced to 
forty pounds of  qU intessence."-Rev. Dr. ehBs. H. 
Parkhurst, Mar. 9, 1896. 

·· It forms in itself a library for the busy man of 
atfairs, the mechanic ambitious to advance himself in 
his line. or the student or apprentice just making a be. 
ginnin�."-!s('ientific American, Aug. 3, 1895. 

Ii Has no superior in any of the qualities that go to make 
��!�tygn�:����Jud�:iN

e
oi

h
,: D��sr:M.a�:���)8��· 

" The work is undoubtedly an exceedingly useful and trustworthy one."-Sunday School Times, May II, 1895. 

VOLN EY W. MASON & CO. 
I'RICTION PULLEYS, CLUTCHES, ann ELEVATORS 

I'R O V  I 1I E S C E ,  R. I.  ----_THE S U C C ESSF U L  Suc,,�cd .. "Tfb�re others fail-cause why, 
New system of ,'eniUation; new method 

. 

. 

of generatin g  moisture; positive action . - of self regulator. Made so theycauuot fall. 
Catalogue for 60, in stamps; worth a. $. DES MOINES INC. CO., Box 75, Des Moines, 18. 

W O O D E N T A N K S. 
For Railroads., Mills and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood 'l'anks a speCialty. 

W. E. CA L II W E J . L  CO . . 
217 E. Main Street, Louisville, Ky. 

Photography.-The new photography as performed by the use of Crookes tubes as a. source of excitation. A l l  
about Crookes tubes. SC]EN'fIFlC A M E RICAN S UPPLE
M ENT, Nos. 1 � 1 , 1 89 .  238. 243,  244. 7 9:l, 79a,  
9 0 5 , 9�O, 1 05 0 .  1 0 54, 1 0 6 �  1 0a6. 1 0 a" a�0 
SCi ENTIF I C  A M EHICAN. Nos. ? , �, 1 0  and 1 4, vol. 74. 
These profusel y i l l ustrated S U P PLEMENTS contain a most exba1l8tive series of articles on Crookes tubes and the experiments performed With them. Amon� t:helll w i l l  
be found Prof. Crookes' early lectures, detaIlmg very 
ful ly the experiments which so excited the world ,  and 
which are now again exciting attention in connection 
with Roentgen's photograp,hy. Price 10 cents each To be had at this office and from all newsdealers. 

�:������
t
l��fgI:��

h
h�11��i��

f
o�h��

y
r�f�:�iic�

t
���

i
�� H It has all the utility of a superior unabridged diction- To correspond with manufacturers who could under .. 

that could be named. It is truly a -family necessity. ary. and all the practical usefulness of a 25�volume take to build 
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$? 5�'�OO� u The sk·ll a d j1 d t ' th h' h tb d· t· Locomotive for light passenger traffic. Address, to produce, and never before offered (except during and enCycl�predia h"av����n �tend':d �
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ap��elgi���a N .  Escalante y Peou, lllerida, Yucatan, Mexico 
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THE U N IVERSUM 
___ C LO C K  

represents the Universe. It sho�s 
the earth revolving round .its axiS, 
giving the time at the P01�t passing the sun. the stars i.n.theIr prop
er position and theIr rlsing and set
ting. rJr

'
Sena jor il!us. catalog A. 

U N IVERS U M  CLOCK CO. ,  
I Beacon Street, Boston, Mass. 

(bt Sdtntifit }lmtritan 
PUBLICATIONS FOR 1 891.  

Tbe prices of the dilIerent publications In tbe United 
States, Canada, and Mexico are as fol1ows � 

R A T E S  BY M A I L .  
ScientifiC American tweekly). one year, - - '3.00 
ScientifiC American Supplement (weekly) , one year. 5.00 
Export Edition of the Scientific American (month-

ly) in Spanish and English, ... - ... ... - 3 .00 
Building Edition of the Scientific American 50 (montbly), _ _ _ - 2 .  

Own Circulars 
business cards, dodg
ers. etc., or let 'your 
boy combine bUSIness 
with amuf'ement and 
print them for you. 
Splendid educator for 
youth and great aid to 
business men. A full 
line of hand and self
inking printing presses 
!�t�lre'!� aR-rW!nt�� 
catalogue. J. F W. 
Dorman Co., 121 E. Fa
yette St., Baltimore. 

C O M B I N E D  R AT E S  
i n  the United States, Canada, and Mexico. " 

ScientifiC American and Supplement, - - 7 .00 TO R N A D O  
T O P " Scientitlc American and Building Edition, . 

- 5.00 
ScientifiC American, the Supplement, and BuIlding 

Edition, _ ... _ - - • - - - 9.00 

T E R M S  TO FOREIGN COUNTRIES.  

The yearly subscription prices �f ScientifiC Ame�can 
publications to fOl'el&,n countl'les are as follows . 

u. s. EDgJilh 
MODtI,.. MOlltl,.. 

Scientific American (weekly), - - - U·oo 
ScientifiC American Supplement (weekly) 6.00 

£ s. d. 
0 16 5 
1 4 

Building Edition of tbe ScientifiC Amer- 0 12 lean (montbly) , - - - - - 3 .00 
Export Edition of tbe Sci�ntlflC Amer-

ican (monthly) in Spamsb and Eng- 0 12 lisb, _ - - - - - 3.00 

COM B I N ED R ATES TO FOREIGN C O U N T R I ES. 

ScientifiC American and Supplement, - 8.50 1 14 11 
ScientifiC American and Building Edi- 6 tion, _ _ - 6 .50 
Scientitlc American.! Sci entifiC American 

Supplement. anu Building EditIOn, - 11 .00 
� Proportionate Rates jor Six Months. 

The above rates include postage, which we pay. Re
mit by postal or express money order, or draft to order of 

iU U N N  &; CO .. 361 nroadway, New Yo .. I • • 

arid . Whistle Combined. 
Brass, nickel plated. No '�tring� or 
springs. , Changes color wbIle gOID.g. 
ar Send for clrcula" or 15 cents ID 
stamps for sample. Agents wanted. J!;:!�����W 
J .  C. GOODRICH ,  Detroit, Mich . 

. ESC O P E: S 
,� 

- T EL C A T�E�g ci3 � 
.�W;� w. & D . M O G E Y. 

. B AY O N N E  C I T Y. N . J  

RO C K Fastest Grinders Known. In Over 600  Facto rI es. 

"'.'" CHEAP, DURABLE, 
MILLSTONES (jrlnds Everything. 

• Diamond Hardness. 

EMERY Fit a;:�;:ame .  �r�:v:�tMi,i CO. 
STAY SH AR.P. B t M ass NO PICKIN(j. os o n ,  • 

"'\V A N T E D  

Experimental Science 
BY 

aEO. M. HOPKINS. 

Seventeenth Edition. 
REVISED A N D  ENLARGED. 

840 pages, 782 fine cuts , substantially a�d 

beautifully bound. Price in cloth, by mail, 

$4. Half moroccO, $5. . 
This splendid work is up to the tImes. 

It gives young and old something worthy of 
thought. It has influenced thousa:nds

. 
of 

men in the choice of a career. It WIll gI�e 

anyone, young or old. information that �ln 
enable him to comprehend the great Im

provements of the day. It furnishes �ug. 

gestions for hours of instructive recreatIOn. 

Send for illustrated circular and 
complete table of contents. , • , 

MUNN & CO. ,  publishers, 
Office of the • • • 

SCIENTIFIC AMERICAN, 

361 BROADWAY, m NEW YORK. 

© 1896 SCIENTIFIC AMERICAN, INC.



�ilvedi$ ement$. 
( I lt D I N A It Y  It A 'I'E ,. .  

I n si d e  P a R" e ,  e a c h  i n s e r r i o ll - - '1 ,;')  c e n t s  n l i n e  
U a c k  P a � e .  e a c h  hHH,}· t i oll - - - - !l'!i l . 0 0  n l i n e  

Y-For some classes o f  Attt'ert-isements. Spedal and 

H'igher rates are required. 

fJ.'h e  above are c b arlZes per agate l ine-about eight 
words ppr l i n e .  'rhis not-ice shows the WIdth of the hne, 
a!ld i s  set in agate type, �;llg'ravings may head adver
tisements at the same rate per agate line, b y  measure
m ent. as the letter press. Advertisements must be 
received at Publicati on Office as earl y as 'rh ursday 
morning to appear in the following week's iEsue. 

(ribun¢ � Bityd¢ 
Tested and True. 

The Eusi e d  R n n n i li tl  " T h e e l  i l l the \Vorld.  

Il.r Send fOl' Catalogue. 

THE BLACK M F G .  G O . ,  ER IE ,  PA.  

Nickel Silver 
W atches--...--.� 

We are casing all sizes of movements in this 

new metal. It takes a better finish and is more 

enduring than sterling. 

It supersedes the old nickel plate, and enables 

one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 

Sterling Silver and Enameled patterns, are in 

greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Tru mp Cyclometer, 
the JO,OOO mile wheel recorder, 

are all shown in our new catalogues, w� 
will be sent to all. 

-£IH£TDI1 IPtJ�f:t.�� 
ill IFYolI· HAVEj!-HOT'B!»YIT' C�Ij;r!}}Ft� 'M£. 

T H E  • • •  
C HA RTER GASOLI N E  ENG I N E  

i s  u s e d  for a l m o st every 
p u rpose powe r IS a p p l i e d  i�������� to u n d e r  th e s u n ,  and i s  
u n e q u a l e d .  

Fun particulars b y  addressing 
CHARTER GAS E N G I N E  C O .  -

, '='LS Box 1 4 8 ,  Ster l i ng , I I I .  
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The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 
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j' c itut if i c  !mtticau. 
To THOSE INTENDING BUILDING/ • 
To insure a perfect and permanent finish on all natural interior woodwork the use of 

the WH E E L E R  PATENT WOOD F I LLER is essential. It leaves the wood pores transparent. 

AN OUTS I D E  PA I N T  that outlasts lead and oil paints, is B R E I N I G ' S  L l T H O G E N  S i ll ·  

CATE PA I N T ,  especially adapted for buildings exposed t o  salt air. 

Architects and owners in their own interests. should see their specifications carried out ill ful1, and examine bills 
, 

for the arti cles specified before accepting work al:i satisfactory. 

References-Most of the leading architects throughout the U. S. Sole manufacturers of the above articles. 

THE BRI DGEPORT WOOD FINISHING CO. ,  New Milford , Conn .  

New Y o r k ,  240 Pearl Street . Chicago , 2 1 5  E. Lake Street . Bosto n ,  85 Oliver Street. 

S H O E'S 
CUS H ION SADDLE 

A boon to bicyclists. Provides 
an ample, safe and comfortable 
seat. Gives tb e best protectioll 
against or�anic injury. Made on 
scientific prInciples. Guara.nteed 
tf) g:ve perfect sattsfactiolla:fter 
triaL Width 9 in., length oS Ill. 

P R I C E  $ ;) . 0 0 .  
a:r lllustmted circulars jree. 

Star N ickel  P l a t i n g  W k s . ,  4 3 0  Walnut  St. ,  P h i l a . ,  Pa. 
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E V E R Y  T I M E - but he can't make E V E R Y

B O D Y  read them E V E R Y  time ; U N L. E S S  

he is advertising S A R A N A C  A N D  ST E A M  

PR O O F  B U C K S K I N C L.O V E S  A N D  

M I TT E N S, th e Best I n  the W o r l d ,  and 

m a d e  O N L.Y b J  t h e  

SARANAC GLOVE CO. o f  LITTLETON,  N .  H .  

AMERICAN PATENTS. - AN INTER· 

esti ng and val u a b l e  tab l e  s h o :w i n !!  the n u rn b�r of p�t�nt8 
gran ted for the various su bject s upon w h lc h  petit IOns 
h a v e  heen flIed from t h e  b eu i n n in!! down t o  December 
31. 1894. Con tain ed I Tl :;< C U� :-; T I }!' l C  AMEHICAX Sl'P-

S c i ent if i c B o o k  Cata l Ogue �:i���t:s.f�:��������:�l!;�

e
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o
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lt E C J<: N 'r L Y  I' lJ H ) , ) ,. H E IJ .  i�J ��rl�!�f�gta���� 
FaBtening for all kinds 
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PHOTOGRAPHIC 
SIMPLICITY 

EASTMAN KODAK CO. 
Booklet free at agencies 

or by mail. Rochester, N. Y. 

J ESSO P'S S T E"E LTHB&E�[r 
f O R  TOO L S, S AW S  E: TC. 

W� J E S SOP & S O N S  1.: 2  91 J O H N  5 T.  - N E W  YORK 

P R I E S T M A N  S A F ETY O I L  EN G I N E 
U A thoroughLy s'u·ccessful conl/nlercial En

(line 'ltsLng a Safe Oil."-Franklin Institute 
N o  FJxtra Insnrance, No 

Sltearn. No Gas. No Gasoline. 
Reliable, Sate, Economical. 
and Convenient. Ch osen by 
Nine Governments. Used for 
nearly every purpuse. 
PIl I E S T M A N  & CO .• l ncorp'd.  
;)30 !lour . "  H l dll'., I'H I I,A DE LPHIA, PA. 

= = T H E = = 

ur- lc ,",'l' A IH , I ,", ll E ll l S 4 ;) .  
T h e  M ost P o p u lar S c i e nt ific Paper i n  the  Wo r ld  

O n l y  $ :1 . 0 0  a Y e a}' ,  I ll c l u d i ll g  l' o � t n� e.  
'V e e h: I Y - - 5 ':.!  N ll Ill h e ]' �  a Y f� a l' .  

'r h i !ii w i d  .. . y e i r c n l a t p d  an d splendidly i l lustrated 

pap e r  i s  publ i s b ed weekly. Every number contaihs six

t eell pages of useful inform�.tion and a large number of 

original eng-ravings of new inventions and discoveries, 

representing EngineerIng Works, Steam Machi n e ry, 

New Inventions, NoveltIes in Mechani c�, llanufactures, 

Chemistry ,  W,lectricity.Tel egraph y. Photograp b y .  A 1Chi

teet-ure, Agriculture, Horticulture, Natural Hi story, 
etc. Complete list of Patents each week. 

Our New Catalogue containing over 100 pages, includ
ing works on more than flfty ditf"erent subjects. Will  
be mailed free to any address on application. 

�ies bs���7r�e6 Sam- 'l' f' r l l l '" o f  � lI h � (', I' i J) r i n l l , - One copy of the S c n : N 

T I P I C  A 1\1 E ltTCAN will  be sent for one year - 52 numbers
postage prepaid, t<) an y subscriber in tlle United States� 
Canada, or Mexico, on receipt of T h ree J ) u l l n l' !'i  by 
the pub: i s hers ; six months, $1.50 ; three month s, $1.00. 

The Bristol Co. 
,'1 UN N &: (; () • •  PulJ/ishers SCIENTIt1'IC AMERICAN, 

3.,1 H l'otuh�· a:r.  � e ,,' Y o rI" Waterbury Conn. 
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Any one who possesses 
a moderate capital and plenty of pUlih can make �oD.ey in any locality by givIng ent�rtalllment� and illnstratlng lectures WIth a McAllISter Magic Lantern or StereoptICon. 

There is a constant deman d for this class of entertainment by churches schools, societies, lecturers and amuse� ment bureaus. 
A 250 page book that tells all about 

McALLISTER'S 

MAGIC LANTERNS 
and STER.EOPTICONS 

-:-how to. run them, how to give exhibi
tlOn,S-wIth complete lists of views and 
ace _ssorles, mailed for t h e  asking. 

T. B. MeAI.LISTER, 49 N ...... u St_. N. Y. 
7 6  St.. ()hleago. 

This beats Wind, Steam. or Horse 
.Pow€r. We O Uer the \V J<: U ,.. 'l' E It 2;'; actual horse power GAS E NGI NE 

for. � 1 ;) O. J e s s  10;-; dIscount tor cash BUIlt on inteI:changeable pJan, Built 06 best m atenal. Made i n  l ots o f  100 t erefore .we can mal:e the. price. Box_ �d for ShIPment, weight �J pounds J..1'lade for G�s or GaSO line. 
. 

rr- lVnte /01· Special Catalog"e. 

W E BSTER M ' F ' G  CO 
1074 West 15th Street, CHlCAt.O. 

P9WER ? .POWER ? ?  POWER ! ! !  
F Ifty per cene. Increase at 

no ad ditional expense. 
Victor Vapor E n g i n e . 

Emphati cal l y  the Twentieth 
Century Gas Engine. 

Send stamp fop catalofJue " A" 
ReUable agents wanted. 

T H O MAS KANE & C O .  64-66 Wabash Ave., Chicago. 

The Chicago Ga� & Gaso l ine Engine 
'I 1;1e simplest goas and gasoline 

en�nIle on tbe market. Has no 
equal for absolute, 8teady s peed 

�Ild durability. It j 8  a dwarf 
I n  size and a Samson in 
strengt h .  Catalogue sent on 

C 1 1 1 h .. .  Special rates for several names, and to Post
masters, Write for particulars. 

r!'be safest way to remit is by Postal (hder, Draft, or 
Express Money Order. Money carefully pl aced inside 
of envelopes, securely sealed, and cflrrectl y addressed, 
seldom goes astray, but i s  at th e sender's risk Ad dress 

all Jetters and make all orders, drafts, etc., payable to 
iH l; !\ � &, (; () . , ;j li 1 B r u n d l1· u y .  j'\ c w  Y O I'I, . --�.--

jdttltitit �mtdtan JU1'ldtment 
rrhis is a separate and distinct publication from 'l�HE 

�CI E N T l lfIC A:\-l E I U C A '; ,  but i s  uniform th erewith in 
size. every num ber containing- sixteen large pages full 
of engravings, m any of w n i c b.  are taken from foreign 
papers ane accompanied with translated descriptions. 
TH E SCI I£NTIFI C Al\l EltICAN SUPPLEi\J ENT is published 
weekly, and Incl udes a very wide range of contents. It 
preser..ts the most recent papers by eminent writers in 
all t,he prinCipal departments of Science and the I,TsPful 

Art�, embraci ng Biology, Geol
o
gy, MineT'� l C\.g.r, �aturaJ 

l.:rt."tRrv n.PQrrn nh,.,. " :rn a.-. �  - ' �"";T , Astronomy, Chemi s .. 

�
ry, ectrICI y, Light, Heat, Mechanical Engineering, 

Ste�m and �U1lway Enp."i neeri (1g, Mining, S b i p  BUilding, 
�arlU: En�nneering, Photograph y ,  Technol ogy, Manu. 
facturlllJ;Z Ind ustries, Sanitary Engjneerin�, Ag-riculture, 
HortICUlture, Domesti c  Economy, Riography. lledi cine. 
e�c .

. 
A vas� am ount of fresh and valuab l e  i nformation 

o otamable !n no other publication. 
The most important Engineering TVorks Mechanisms 

and Manufactures at home and abroad �reo i1 l ustrate� 
and d escri bed in t h e  SUPPLEM ENT. 

( ' 
Price for the S UP PLEMENT. for the United Sl ates, 
au��a" an d .Mexico, $5.00 a year ; or one copy of t h e  

Sf'IE,r..;T1 FIC AM ERICAN a n d  o n e  c o p y  of the S UP1)L E
�l

.
ENT, bot.� mailed for one y ear to one address for $7.00. 

Smgle coples, 10 cents. A dd ress and remit by postal 
order, express money Qrder. or check, IU U lS N  &: C U . ,  3 fH B r o a d w u }' ,  lSew Yo ).k . 

--�--

�nila i llg �(t i ti O lt .  
THE SCIIJ:NTH'IC AM ERICAN BUILDING ED I T I O N  IS  

IS!::I1?ed m o n t h l y .  $2.50 a year, Single copies, 25  cents. 
TllIrty� two lar�e q uarto palles. j'orming a l arge a n d  
splendld ;\lae azme of Architecture, rieli l y  adorned w i  tb 
elegan t

, 
plates �IHl ..>ther tine engravings ; i J lustrating the 

most mt�restmg exam p i es o t  modern ArchitectuJ a l  
Construct.IOIl a n d  a l hed subjects. 

A speCial feature i s  the presentation in each num ber 
of a varl�ty ot the latest and 'best plans for private resi. 
denceEZ, CIty and country, including those of very mOtl. 
era te CO�t as w e l l

. 
a� t�e more expensive. Drawinas Il� 

perspectIve and 111 COlor are given, together with !l'loor 
P �alH'. DesCnptlons, IJocauons, li�stimated Cost, etc. 

The e J egancp an d (�b eapness of tbis  magnificent worh 
b ave won for it the L a r � e � t  C i rc u l a t i o l l  of aIl S 
Arctntectural p u b l i cat.IOn in t b e  world .  SOld by a l l  
newsdea l ers. $2.50 a year, Remit to 

111lJ lS lS  & CO • .  :Hi I B r o a d w a y ,  lS e w  Y a rl, . --�.--

�xport �cTitiOlt 

This C o m pany own s Letters. 
Patent K o. 463,5 6 9 ,  g ra n ted 
tc  Emile B erli n e r  1\ J y e m 
b e r  1 7 , 1 89 1 ,  f o r  a co m bi n ed 
Te legra ph and T e l ep rvlll e, 
covering al I form s  of 
M icrophone T ran smit ters 

At ! Prj· L B BlC¥C1el!!, W�tcba8 GU!lS, Buggies H�lrD I'8; SpWlng :\fllchinell Or�pns_ Phn08 Slt fe!> Tool; S�llle. of !\II v .tletiel :l.Dd 1 00 1 1  other arbc les 
LutB free _  CHICAGO SeAl.x Co , ChlC:l.gO UI� 

application. 
. 

MANUfj'A C'TURED :BY 
J . . 1 .  lS U H M A S  C U  . •  
48 "A" South Clinton St., 

OHICAGO, ILL. 

of the SCIE!\� 1' I FIC A!\ll!:HICA.N, with which is incor_ 
porated

. 
' i LA

. 
AJI ERICA CI ENTlli'ICA E INDUSTH I A L , "  

or SpanIsh edltion of t h e  S.,C I E N T I F J C  AMER fCAN i s  p u b �  
li�b p.d monthly,  nnd is uniform i n  s i z e  a n d  typography 
WIth the SC l 1n, T I I<' I C  A M E 1 L C A N .  Every numbpr r-on
tains about 50 pages, profusel y  i l lustrated I t  is  the finest 
SCienti fiC, i ndustrial expt>rt p a p e r  p u b l i s h e d .  It ci rCl

'-
l-

1ates thrOllghout Cn
.
ba, the \Vest I n d i es, Mexico, Cen

tral and South A merwa, Spain and S panisb possessiolls 
-wh erever t h e  SIJanisb lang'llage IS  spoken. T H B  S C 1 -

EXT I F ! C  A M B H I CA N  EX POUT R » l 1' I O K  bas a tar e 
guaranteed circulation in aJI commercial places thrOll(J�_ 
out til e  1.1'01'117. $3.00 a year, pORtpain, to any part of th e  
world. Single copies, 25  cents. 

o r  contact Telephones. 

1\1 (ike y olIr Wark Irignt ! 
The comfort of type writing is n ever appreciated until you try a 

H AM M O N D  N O  . .3 
It is easy and elastic to the tOUCh, perfect and permanent in align * ment, speedy eno.ugh to )Vrite 20!3 words a minute and gives as clea; 
anq. um�orm an ImpreSSlQn as If printed. Its d urability i n sures * 
satlsfa<?tlOll and fre�dom from costs of repair. Its portability recom
�ends It for travehng purposes, But Its chief point of excellence 
IS the be:J.uty of its work to which thousands of uBers can testify. 

THE HAMMOND TYPEW RITER CO. , 4 0 1  East 62d Street, NEW YORK CITY 

m- Manufacturers and oth ers who desire to secure 
foreign trade may have l arge and handscmel y displ ayed 
announcemen·s publis h ed in this  edition at a very 
moderate cost. Rates upon application. 

Jl l- lS S  '" C O . ;  P II lJ l i s h ers. 
==-==-______ 3_f_H_BJ·o a d ,W R Y o  � e ,v Y· o rk. 

PRINTING INKS 
The SCIENTU'TC A MERICAN i s  printed with CHAS 

ElNEU .J OHNS9N & CO.'S INK, Tenth and Lombard 
Sts., PhIladelphIa, and 47 Rose St., oPp. D u ane, New York 
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