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NOVEL TYPE OF HIGH SPAN BRIDGE. 

Owing to the enormous expense of acq uiring real 
estate for the construction of the approaches and 
termini of bridges in populous districts, a most inter
esting engineering problem is presented in the design
ing of bridges in which t his difficulty is to be avoided. 
The bridge illustrated in the accompanying engraving 
is of this type, the shores being little above the· water 
level, the stream being a navigable one, and the 
necessary conrlition being that the span should be 
sufficient to allow several ships to pass under simul
taneously, and of sufficient height to permit vessels of 
ordinary size to pass under without tbe necessity of 
opening the draw. This bridge was intended to be 
erectpd across a wide canal running through Amster
dam, Holland, and engravings were prepared from the 
original designs of Mr. E. Haverkamp, C.E.  The con
ditions which governed the building of a bridge of this 
description were as follows: 

The city of Amsterdam, Holland, is built in the form 
of a half circle, the center of which is situated near the 
central railway depot, its diameter being the North 
Sea canal. The population of this city, now about 
400,000 souls, is continually increasing and consequently 
also its number of houses and streets. Some of the 
latter ones are already extending the boundaries of the 
city, which makes it desirable that new buildings 
should be erected on the other side of the canal, where 
the lots form a direct part of the township of Amster
dam . 
, But the citizens object to build on that part of the 
canal, on account of its limited means of communi
cation with the city itself. The people, in starting 
from that part, are' compelled to make use of a ferry
boat, on the De Ruyterkade ; and although other cities 
intend to b uild tramways, northward of Amsterdam, 
to connect with that city by cars propelled by stearn, 
it is beyonrl question that even then it will take much 
longer time to cross the canal than by means of a 
bridge. 

This lack of accommodation· gave Mr. Gerard W 
Schimmel, a learned jurist of that city, and a gentle 
man of superior intellectual facuities, the impulse to 
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submit to his countrymen a plan of a construction of 
a bridge crossing the canal, which was formerl y called 
"Y." It is true similar plans have been projected be
fore by others, but none was found practicable, on ac
count of the enormous expenses connected with their 
erection and the difficulties they would cause to the 
navigation of vessels, so that these projects were never 
considered by the authorities of the city of Amster
dam. 

Mr. Schimmel, however, has in his plan, which was 
calculated and drawn by Mr. Haverkamp, provided for 
these defects, and proved that by following his mode 
of construction, the city will be able to obtain a bridge 
of a. height amply allowing steamers and vessels of 
small dimensions to pass under it and only to open this 
bridge for the passage of larger steamships. 

On a first view of Mr. Schim mel's project, it would be 
supposed that in order to obtain this result, it would 
be well to provide the bridge with entrances eq ual to 
those of the Brookl yn bridge, but that would be im
possible by the lack of sufficient space at the aforesaid 
De Ruyterkade. Therefore Mr. Schimmel in planning 
his project was compelled to follow another system. 

The bridge is projected for the use of carriages, 
street cars, and passengers. The width of the road, 
not including the tramway, is 32' 6'. That seems to be 
too much, but now we have the great advantage that 
near the foot of the tower there is no width less than 
19' 8', so that two carriages can pass each other with
out touching the rails. The gauge of the tracks is 
4' 7Ys', and equalto that of the Amsterdam street car 
company. The tracks on the swing bridge are traced 
symmetrical with respect to its axis, so that the bridge 
can always be turned in tlre same direction. 

DIMENSIONS OF THE ROADS. 

Part of the bridge. �walkB.__ Road. Tramcar. Totlli. 
Nnmber. Width. 

-----_.- ----- ---- ---- --- -----

Approach ........ . . 
GIIllery .. . .... . . . . .  . 
Swing bridge . .. . . . .  . 

2 
1 
2 

8' 1" 
8'  1" 
8' 1" 

82' 6" 
19' 8" 
19' 8" 

16' 3" 
16' 3" 
16' 3" 

64' 11" 
52' 1" 

44" 

[$3.00 per Year. 
Both approaches have a len�th of 196' 8' between the 

centers of bearing, with a grade of 1 :40. The distance 
between the lower part of the main girder and the 
water surface is, on an average, 13'. Near the towers 
they are supported by means of consoles, �oing through 
the center of the tower, having a length of 177', and 
near the wall of the tower a height of 14' 7%'. Those 
consoles are supposed to be constructed of wrought 
iron tub.es, three for each console, strongly connected 
with each other. The clear opening of the turn bridge 
is 91'. This is sufficient, because the new lock at 
Yminden, the sea end of the canal, will get a width of 
81' 3'. The bridge is supposed to be opened with hy
draulic machines, placed in the center pier. The dis
tance between the lower part of the main girder of the 
swing bridge and the water surface is 48' 9". The towers 
have an outward diameter of 143', and are constructed 
of stone. In the walls arA windows to lighten the in
terior. The inner part can be u sed for making offices, 
lifts, and, when necessary, a footpath with a grade of 
1 : 50. After having turned once round the tower, we 
have mounted 13' 9". This number could be easily in
creased, without changing the grade, but then the dia· 
meter of the tower would grow too large and the latter 
take too much space in the canal. As a matter of fact. 
the grade of the floor round the tower is not everywhere 
the same, as is shown below: 

Traffic . Part of the way round the 
tower . . �---------------

Up. Down. 
------ ------- 1 ------ ------

Street car .......... . " . . . . . . . . 
Roadway . . .. . . . . . . . . . . . ... . .. .  . 
Sidewalk ................. . .... .. 

1:38'2 
1: 46'6 
1: 53'3 

1 : 34·4 
1: 42·1 1 : 53'3 

The upper part of the tower is covered with a. roof, 
under which are the entrance to the lift, the waiting 
rooms, and the other accessories. 

.. 4.1 .. 

THE oldest arm chair in the world is the throne of 
Queen Hatafu, who flourished in Egypt 1.600 years B. C. 
It is of ebony, beautifully carved . It is now one of the 
treasures of the British Mnseum. 

NOVEL METHOD OF CONSTRUCTING A HIGH SPAN BRIDGE WITH LOW TERMINI. 
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J tienfifi, jmeritau. 
THE NEW COPYRIGHT BILL NOW BEFORE CONGRESS. 
A bill is now before Congress, and has been passed by 

the Senate, having for its ostensible motive the grant of 
copyright protection to foreign authors; but it is well 
understood the real object of the bill is to bring about, 
by aid of Congress, a sort of book trust, by which the 
prices of books will be advanced th roughout the coun
try, the rich publishers made richer and the printers of 
cheap literature driven out of business. Under the law 
as it stands, only American books can be patented ; all 
others are free, and there is no mode by which the peo-
ple can be deprived of cheap books, or those who make 
them deprived of occupation. But if this foreign copy
right bill passes, all books can be patented, the rich 
publishers will purchase the patents and put up the 
prices, and only those who control the patents can con
tinue in business. 

Probably there are few who will dispute the pro
priety of granting copyright patents, in some form, for 
a limited period, to foreign authors ; but in doing so 
every care should be taken to preserve existing advan
tages and to prevent inj ury to established industries. 
The Senate bill appears to be lacking in these respects, 
and is open to other obj ections. 

The bill in substance provides that on and after July 
l, 1888, copyright patents shall be granted to foreign
ers ; they may hold these monopolies for forty-two 
years; the assigns of foreigners may also obtain copy
rights ; all postmasters and customs officers through
out the United States are constituted pimps and ferrets 
for these foreigners; it is made the duty of postmasters 
to spy out and seize all books going through the mails 
that infringe the copyrights of foreigners ; if an Ameri
can citizen coming home from abroad brings with him 
a purchased book, it is to be seized on landing unless he 
can produce the writte1J consent of the man who owns 
the copyright, signed by two witnesses. Who the said 
owner may be, in what part of the world he lives, the 
innocent citizen must find out as best he can, or be de
spoiled of his property, 

These are some of the strange provisions of the Sen
ate bill, which, it is obvious, needs amendment. 

Again, the period allowed for these foreign monopo
lies, namely, forty-two years, is altogether too long. The 
ordinary patent for an industral improvement, such as 
the sewing machine, the planing machine, the tele
graph, the telephone, 01' any other in vention, how
ever wonderful or vast its benefits to the people, is only 
granted for seventeen years. The patent than expires, 
the monopoly ceases, and the people are at liberty freely 
to copy and duplicate the invention. 

It would be much more satisfactory to the public if 
the term of the foreign copyright were reduced to five 
or ten years; and we trust an amendment to this effect 
will prevail when the bill comes before the House. 

In considering the question of changing the statute, 
we ought not to overlook the benefits that have a�
crued to the country from the law as it now stands, 
and which has worked satisfactorIly for more than fifty 
years. It would be folly to change for the worse. 

Under the influence of the present copyright laws, 
our home publishers have for years been enabled to 
fill the country with the choicest books and periodi
cals at the lowest prices. The educative effects of 
this vast supply of standard literary matter have been 
astonishing. We have become the greatest reading 
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to be true to its nature. The monarchist boasts more 
bayonets, the republican more books." 

It is not unreasonable to assume that the greatest im
pulses toward the attainment of our present position in 
respect to popular education, intelligence, and native 
authorship have been derived, directly or indirectly, 
from the existing copyright law, which excludes foreign
ers and encourages American citizens. Ind ependen tly 
of these advantages, the law has hel ped to develop 
some of the largest industries. It lias created enor
mous establishments for the manufacture of paper, 
chemicals, types, printing presses, and engines. It has 
called to employment m ultitudes of operatives. It 
gives volume to th e mails, helping to freight and sup
port the railways, steamers, telegraphs, and other ad
j uncts of civilization. 

Upon the American author the copyright law, as it 
stands, confers im portant benefits. It secures to him 
the exclusive right to his writings for forty-two years. 
No citizen who can produce anything worth reading 
lacks for employment or emolument. It is agreed on 
all sides that no country was ever blessed with so many 
able authors as the United States. 'l'hey ought to be 
well rewarded, and under the law as it stands they are. 
It would be easy to give many examples ; a few must suf
fice. Of" Uncle Tom's Cabin," by Mrs. Stowe, some 
two millions of copies have been sold ; of " Ben 
Hur, " by General Wallace, 250,000 copies ; of Roe's 
works, hundreds of thousands of copies. Some 
of the story papers, filled with copyrighted 
tales, sell four hundred thousand copies of each 
issue, aggregating many millions per year. Mark 
Twain is said to have made five hundred thousand dol
lars clear profit within five years from his copyright 
patents. He receives a handsome royalty on every 
volume sold. Mr. Blaine has derived a great fortune 
in the same manner. Mrs. Grant is reported to have 
received three-q uarters of a million dollars as her share 
of proceeds from the sale of the great General's book, 
and the copyright patent has forty years still to run. 

The money paid to American authors remains within 
the country. The extension of copyright monopoly to 
foreigners will enable them to draw millions out of the 
country. 

To this it may properly be answered, if we grant 
copyright to foreigners, then foreign nations will i n  
duty b e  bound t o  allow similar rights t o  Americans ; 
and so the money will come back. B ut we fear there 
is little equality in the matter. American readers and 
book buyers are as five to one, the world over. The 
financial result of the patent copyright extension would 
be, in the same ratio, adverse to the United States. .. .. , . 

PASSAGE OF THE COPYRIGHT BILL IN THE SENATE. 

The copyright bill, to which allusion is made in the 
preceding article, appears to have received le8s atten
tion and less di scussion in the Senate than its import
ant nature demanded. Only three or four Senators 
spoke upon the merits of the subject, and their re
marks were quite brief. We fear the votes of the ma
jority by which the bill was passed were cast without 
a full appreciation of the real crudity of the enact
ment. Among the ablest of the speeches made was 
that of Senator Zebulon B. Vance, of North Carolina, 
from which we make the following abstracts : 

" Mr. President, the proposed measure of copyright 
is intended to create a monopoly and enhance the price 
of the product, making literature and knowledge dear 
to the people. Almost all nations, I believe, grant a 
national copyright on the supposition that the disad
vantage of monopoly, bad as it is, would be compen
sated to some extent by the benefit arising from the 
encouragement of literature and the stimulation of 
those who write for the people. An international 
copyright is simply a monopoly. It is a monopoly be
tween America and th e chief nations of civiliza.tion 
and the principal authors and 8 0urces of knowledge, 
and as such it becomes doubly objectionable. It will 
enhance the price of knowledge to all people in this 
country, as it will to all people in Great Britain. " 

"Of course we have the ancient and venerable chest
nut brought up, which is always made to do duty in 
behalf of any proposition to put money into individu
als' pockets, that this copyright law would operate to 
cheapen literature. Life is too short to waste time in 
arguing that as an abstract proposition. If it did not 
increase the price of literature, there would be no de
mand for it here. It could not possibly stimulate the 
genius of a man to write and publish books and mat
ter in magazi nes unless the price of that matter was 
increased to him." 

" The whole scheme is evidently one whose basis is 
what is known as protection, or taxing the people to 
make a few persons rich. That is the object of the 
whole thing, and that underlies it. It is an effort to 
extend monopoly extra-territorially, beyond the j uris
diction of the laws of our country, by a grand interna
tional conspiracy between publishers, printers, and 
book-makers everywhere in the civilized world to make 
literature and knowledge for the people dear." 

"It is not worth while for any Senator, as I have 
known some to do in the course of this debate, to go off 
into grand heroic and literary eloquence about the 
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glories and blessings of literature and the import
ance of encouraging that divine afflatus which we call 
genius, for the benefit of mankind, etc., for no odds 
how high they soar they become much like Mr. Boffin's 
secretary with the wooden leg, who professionally 
'rose and fell, ' and as a friend' dropped into poetry.'  

"However high they soar in the grand heroics of 
literary eloq uence, professionally. as thrifty protection
ists, they drop into filthy lucre. That is at the bottom 
of it as sure as we live, and in opposing the extension 
of this interdiction on the acquisition of knowledge by 
the common people by means of the newspapers, the 
periodicals, and the magazines of the day, I claim to 
be a better friend to the grand things which emanate 
from the hlllllan mind and a greater admirer of them 
than those who undertake to make money out of them 
by placing them out of the reach of the poor. " 

" It seeills to me that there can be no excuse for 
carrying this restriction upon human knowledge so far 
as this bill would carry it. It seems to me that there is 
no reason assignable why the source of all our know
ledge, why the very fountain of all our civilization and 
ad vancement, should be made more costly and more 
inaccessible to the great mass of our people. " 

" It was but a few short and momentous weeks since 
that this Senate, with my help, under the lead of 
the gallant and philanthropic and benevolent Senator 
frolll New Ham pshire [Mr. Blair], passed a bill appro
priating $78,000,000 to educate the poor and ignorant 
children of this country and teach them how to read ; 
and now this same Senate, under the lead of the same 
benevolent Senator, has just passed a bill increasing the 
price of books to those poor people and placing reading 
matter out of their reach. And so we go : a bundle of 
contradictions, with nothing but the natural and inher
ent and instinctive greatness of our people and of our 
country to prevent us from becoming supremely ridicu
lous in the eyes of the civilized world-and that re
mark is not copyrighted." 

Senator Teller said : " I  believe it [the bill] will have 
a tendency, not. injurious to American literature par
ticularly, but to increase,the price of all literature in 
this country; and not believing there is any commen
surate benefit for the injury the reading public will 
receive, I am opposed to the bill. I am in favor of 
limiting it to a short time, if it is to hecome a law, until 
we can see what its practical effect will be. " 

Senators Saulsbury and George spoke briefly to the 
same purport. The bill passed, 10 to 34. Absent, 32. 

CITY FLOWERS. 
The native of Central or South America who shall 

visit New York this summer may well pause in surprise 
as he comes up through the Bowling Green and looks 
into the. little triangular park audaciously obtruding 
itself.into this region of mercantile bustle and hurry. 
There, in the miniature pond, amid other aquatic 
plants of lesser dignity and importance, he will see the 
noble water lily, Victoria.1·egia, its great leaves-some
times they are as mnch as six feet across-floating in 
Croton water with as much thrift as in the waters of the 
Parana and Paraguay, and should he come at the right 
time, he may even see the beautiful blossom of white 
and pink. Indeed, it will likely enough be quite as 
much of a surprise to the merchants and factors there
about, coming down to their offices some summer day, 
to discover that exotic fra�rance has ma'!tered the 
familiar odors of petroleum and pitch and ships' 
furnishings, for Superi ntendent Woolson, of the Cen
tral Park, says the perfume of this water lily is - so 

. strong that it will be perceptible two blocks distant. 
By weans of a pipe under water and circling the pond, 
the water will be warmed, a thermostat enabling an 
attendant to keep its temperature between 70° and 
80° F. 

The beautiful moss pink is now a-bloom on the rocks 
of the Central Park, and in some places you can 
scarcely see its foliage because of the mass of flowerets. 
This is noticeably so at 79th Street, on the east d rive; at 
Mount St. Vincent; at 110th Street and 7th Aven ue. 

The tulips, white, golden, yellow. and bright red, are 
in full bloom. There is a fine bed of them at the Fifth 
Avenue entrance, thousands of them in the beds about 
the Arsenal and Mount St. Vincent. Here also the 
rock cress, in full bloom;- is busy decorating the rocks 
with white flowerets; their tiny heads following the 
sun from east to west. as if they feared to lose him. 
The English heather by the Ramble and the Bridle 
Path, on the west side, near 81st Street, is covered with 
its bell-shaped flowers of pink. Near the greenhouses 
the beautiful narcissus is in bloom ; the double yellow 
and white (" Von Sion ") and the small yellow trumpet 
variety. Then there is the grape hyacinth in blue, 
with its bell-shaped or globular flowers, not like the 
ordinary hyacinths, which are open and reflexed ; the 
Urularia gmndijlom, large, yellow, and drooping. 
In the middle of the little garden at the northern end 
of the propagating beds, a shrub magnolia, about 
three feet high, is covered with milk-white flowers, and 
near by is the Magnolia Linnei, with bright red flowers, 
while by the Ramble Magnolia conspicua and the Mag
nolia soula1f,geria are_also in bloom, the flowers of the 

Jeitutifit �mtrieau. 
first named being white and of the other pink and 
white. 

The roses are budding, and soon the marigolds will 
be a- bloom, opening with clock-like regularity at nine 
o'clock in the morning and closing their petals when 
the big clock in the Arsenal tower strikes three. The 
beautiful amaryllis will reflect the bright crimson of 
the opening day, the sparkling dew in its stigma 
catching the r uby color of its petals and losing it again 
as it falls into the waiting tube, till, the sun hanging 
its red coat in the sky and going down below to rest, 
the sparkling waters are thrust up again into the 
stigma. 

work in three vol umes, entitled" Scientific Results of 
the United States Arctic Expedition " (Washington, 
1876), also pu bUshed in German (Leipzig, 1878). 

' 
After 

this he settled at Washington as secretary to the Smi th
sonian In stitntion, where a long and useful career 
seemed in store for him, when, on Christmas eve, 1885 
-a night of extraordinary cold-his house took fire, 
and the flames spread so rapidly that he had barely 
time to escape by letting himself down fro III the first 
floor in his nightshirt by means of a li nen table cloth. 
He then caught a chill, from which he never quite re
covered. This, and his grief at the loss of his precious 
library and scientific treasures, Illade a changed Illan of 

• , • • • him. He came to Stuttgardt-a place which had great 
LudWig Nobel. attractions for him as the scene of early studies in the 

The engineering profession has suffered a severe loss Royal Natural History Museum:-and there for two 
in the death of M r. Ludwig Nobel, at Cannes. The son years he worked at his favorite pursuits. and also at 
of a S wedish engineer, who invented and placed in the literature, till he had to t.ake to bed, from which he 
chan nels of Cronstadt the ,. infernal machines " which never rose. He was found dead, having apparently 
annoyed Sir Charles Napier so much, he received It passed away as suddenly as painlessly, leavi ng a blank 
practical training as engineer, and notwithstanding a in the medical and scientific circles of the Wurtemberg 
temporary check experienced by the failure of his capital which will not soon be filled.-Lancet. 
father, he managed by hard work and economy to re- • , ••• 
cover in time the iron works his father had lost, and ex-

lUlchael Heill)rIn. 
tended them to their present proportions at St. Peters-
burg. But it was less in his own profession than out- Michael Heilprin, well known as one of the principal 

side it, that he was destined to achieve distinction, al- editors of Appleton's Encyclopedia, died at his home 

though it  was his engineering capacity that equipped in Summit, N. J., on Ma.y 10. He was born in Poland, 

him for the revolution he accomplished in the oil trade. in 1823, and was identified with Kossuth's Illovement 

I for the freedom of Hungary, whither he had gone early In this respect his career was a striking i lustration of . . . . . 1 the influence a modern engineer can exercise upon a lD life. He
. 

ca�e to 
.
thlS country lD 1856. HIS wor { 

purely commercial pursuit Quite by chance in 1876 here was prlDClpally literary. In the case of the En 

he was led by his brother
· 

whom he had se�t to th; · cyclopedia. he was intrusted with the supervision of 

Caucasus in search of wainut wood for the stocks of all the mattel contributed. He was one of the early 
contri butors to the New York Nation, and never sev
ered his connection w ith it. He :was one of its most 
voluminous contributors. He leaves two sons, Louis 
Heilprin, well known as a writer on chronology and 
history, and Angelo Heilprin, the well known geolo
gist, whose works have been reviewed in these col-

the Berdan rifles he was manufacturing for the govern
ment, to inves t a few thousands in a small Bak u oil 
refinery. This failing to yield m uch profit, owing to 
the difficulties of transport, Mr. Lud wig Nobel applied 
himself seriously to solve some of them, and by degrees 
was drawn com pletely into the petroleum business. 
T he innovations he introduced, in the shape of pipe 
lines, tank steamers, and tank cars for railways, not 
only in a few short years revolutionized the oil trade of 
Russia, but that of the whole of E urope; the elabo
rate Rystem of transport in bulk he established, coupled 
with the copious supply of cheap oil, enabling Russian 
petroleum to penetrate to every town on the Continent, 
and even flood the more distant market of India. ']'he 
enormous magni tude to which his undertaking ra.pidly 
expanded, until the few thousands he embarked in the 
business developed to a capital of three millions ster
ling, was told in these columns three years ago by Mr. 
Charles Marvin, whose " Petroleum Ind ustry of Rus
sia " contained in all engineering esseutials the story of 
the Baku oil king's extraordinary career. 

ITo-day the Nobel firm owns the largest oil refinery 
in the world. the largest fleet of tank steamers, thou
sands of oil trucks, and depots holding tens of millions 
of gallons of oil. That so much should have been 
achieved in a little more than ten years is a remarkable 
testimony to the power of organization Ludwig Nobel 
possessed to all eminent degree, while the wealth he 
amassed in a pursuit wherein merchants had either 
failed or made but a miserable income shows what Illay 
be achieved by the enterprising and sId lied engineer i n  
departments o f  trade conventionally s upposed to be
long to merchants only.-Engineel'ing. 

.. I. I. 
Dr. Emil BesseJs. 

At Charfreitag, Stuttgardt, recently, this well known 
physician, naturalist, and Arctic explorer succumbed to 
heart failure, at the early age of forty. 

Dr. Emil Bessels was born in 1847, at Heidelberg, and 
studied medicine and natural history first at the U ni
versity of Jena and finally at that of his native city. 
At the instance of Petermann, the geographer, he em
barked on his fi rst expedition to the North Pole on 
board the steamship Albert in 1869, the purpose of the 
voyage being to explore the eastern frozen sea bet ween 
Spitzbergen and Nova Zembla and to investig-ate Gillis 
Land. Only the first part of this project could be 
carried out, as the state of the ice made disembark
ation on Gillis Land impossible; but the work effected 
was important. Hydrographic observations were made 
and a complete series of deep-sea soundings were taken, 
and for the fi rst time the existence of the Gulf Stream 
east of Spitzbergen was demonstrated. 

In 1871 Dr. Bessels was summoned to the United 
States to undertake the scientific direction of the North 

umns. 

DaDlp CJellars. 

T3e most prominent C'1uses of damp cellars are: 
1. Dampness permeating the walls. 
2. Dampness from saturated soil appearing below 

the walls. 
3. Dampness from imperfect pluillbing. 
4. Moist ground air permeating cellar bottom, forced 

in by air pressure. 
The first is an evidence of either poor workmanship 

and material or imperfect drainage. Should it be the 
former, and discovered in time, a compulsory removal 
of the work is the best remedy. A good wall (stone is 
here understood) should have every space com pletely 
filled. Small, flat stones make the best work when 
carefully bonded and fitted. Look out for walls show
ing nothing but large flat stone on the outer faces, as 
such are often but dry concrete in the center. If the 
work has progressed too far to allow the wall to be 
taken down, the remedy is a thorough coating of 
cement on the outside-from grade to footing- backed 
by a careful drainage of the immediate vicinity. Great 
care.is necessary to keep the surface water from the 
building OIl all sides. It will not suffice to keep it fi ve. 
ten, or .twenty feet away, and then allow it to pool, 
as the ground will absorb it, and if the strata should 
happen to incline in the direction of the cellar, conduct 
the moisture to the wall, where although perhaps not 
appearing in drops on the surface, still keeping the 
joints damp enough to affect the atmosphere and cause 
the mortar to decay. 

Good, clean, yellow clay, well puddled and rammed 
around the walls, is an excellent protection, and one 
that should never be omitted. 

Frequently, in neighborhoods thinly settled, where 
the sewage system is imperfect, or, rather, not COIl}
pleted, the ground becomes waterlogged, or so satu
rated with moisture as to cause any shallow exca
vation to collect water, and it will be noticed in such 
ground that after a rain all these depression8'hold the 
water with great tenacity. In fact, the soil seems un
able to absorb any more. 

Cellars sunk in such ground will be damp at the foot 
of the wall, the moisture extending out on the cellar 
floor, while any small knoll, caused by uneven excava
tion, may be perfectly dry on top, and even, as has 
occurred in my practice, the clay opening in seams 
from contraction in dryins:, while but a fe w feet away 
the Illud was three to six inches deep. This has been 

Pole expedition under Ch. Francis Hall. In pursuance noticed even in a house situated on a small plateau 
of his researches he penetrated into the northern pro- with rapid drainage to all sides.-Building Trades 
longation of Smith's Sound, an d reached the 82° 26' of Journal. 

Garbage BurnIng. 

north latitude-a feat performed by no previous .. 
voyager. Unfortunately, the ship-the Polaris-found
ered, carrying all his scientific treasure trove to the 
bottom. From the direction of the wave current and 
from the pieces of walnut wood borne upon it, he con
cluded that there was a northern connection of this 
arm of the sea with Behring's Straits. Besides his con
tributions to German journals and to the bulletins of 
the United States geological and geographical survey, 
Dr. Bessels wrote the first part (" Physical Observa
tions " ) of the narrative of the voyage of .the Polar;is, a 

A correspondent asks if some inexpensive plan be 
given for a 'practical family crematory for refuse veg8-
tation, kitchen scraps, rubbish, etc., could not be con
structed, into which refuse matter could b� emptied 
as it accumulated, and thus have a way to prevent so 
much garbage lying in back alleys, slop barrels, etc.,  
where it is allowed to decay, with so much bad effect to 
cleanliness, health, and comfort. Here is a chance for 
the ingenious to study. 
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THE BRITISH AFRICAN EXPEDITION. 

Major Festing, her Majesty's commissioner to AI
mami Samodu, on Jan uary 18 started from Freetown, 
Sierra Leone, on the expedition ordered by the im' 
perial government, accompanied by a retinue of about 
one hundred persons. He would reach Rotombo, on 
the Sierra Leone River, the same evening, and would 
continue his journey by water to Port Loko, whence 
he would begin his long march into the interior, to the 
Sofa country, a land as yet unknown to the white 
man. The first important halt would be made at Bum
ban, distant about eighty miles from Port Loko, which 
is forty miles by water from Sierra Leone. Much con
fidence is felt in the success of this expedition, under so 
able and experienced an officer. 

Almami Sanankoroh, otherwise calLed Almami Sa
modu, a powerful native ruler, is the son of Lamfia 
Ture, and was born in Sanankoroh, the capital of the 
Koniah district of West Africa, ' situated in '8. tract of 
country lying between latitude 9 degrees and 10 de
grees N. and longitude 9 d egrees and 10 degrees W. 
He is a Mandingo, and about forty years of age, and 
his family is superior to most of the families in his 
country. He visited Sierra Leone as a trader some 
years ago. Being of a studious and inquiring nature, 

[NATURE.] 
The (JuUlva'tlon oC Oy.ter •• 

A report from the British consul at Baltimore on 
the oyster fisheries of Maryland, which has just been 
laid before Parliament, contains much interesting in
formation respecting the cultivation of oysters. The 
method of farming most successful in America consists 
in depositing clean oyster sheUll upon the bottom, just 
before the spawning season, to which the young at
tach themsel ves, and then placing among the shells a 
few mature oysters to furnish eggs and young. As 
soon as the young oysters caught in this manner are 
large enough to handle, they are distributed over the 
bottom. . 

Another system is by artificial propagation, properly 
so called-that is, by producing the seed oyster itself, 
or procuring it by methods less simple than the shell· 
sowing process. This method is due to a discovery by 
Dr. W. K. Brooks that the Ost1'ea 'Virginianaf or 
American: oyster, is not, "like the Ostrea edulis, or oyster 
of Northern Europe, hermaphrodite, but is exclush'ely 
male or exclusively female. The eggs of the European 
oyster are fertilized within the valves of the parent, 
while in the case of the American oyster fertilization 
takes place in the broad and open waters. 

MODE OF TRAVELING IN SIERRA LEONE. 

has been invented of tying them with stout wire, which 
can be done wit.h great rapidity, and now arrange
ments are being made for dispatching American oysters 
in their natural condition all over the ci vilized world. 

4 4e . ..  
.An Intere.Ung .Axte.lao Borln�. 

An artesian tube well, 1 , 106 feet deep, has recently 
been completed at Messrs. F. Everitt & Co. 's, near 
Birmingham, by Messrs. Le Grand & Sutcliff, of 
London. Hitherto very deep borings in search of 
water have not always resulted in attaining the end in 
view ; but in the present instance, complete succeSIl 
has rewarded the enterprise and perseverance of 
Messrs. Everitt in prosecuting the costly work in the 
face of many adverse opinions as to the hopeless pros
pect of finding water, previous attempts to penetrate 
through the keuper marl formation in this district 
ha ving failed. The depth of the keuper series had been 
variously estimated at from 400 to 500 feet thick ; but 
according to Professor Lapworth, who has reported on 
this boring, after passing through 56 feet of drift, the 
marl and gyp8um beds proved to be no less than 547 
feet thick. The nex t 326 feet passed through the wa ter 
stones or keuper sandstone series, which were found to 
be practically waterless-the remaining 177 feet pene-

he becatne a pupil of some of the learned priests of By experiment Dr. Brooks discovered how artificial trating into the upper variegated sandstone; an� it is 
the Mohammedan religion in his native place, and fertilization could be procured, and the next great from the last 100 feet of these bedl:l that an excellent 
afterward in Kankan, in the Bate district. Acquir- step of finding a simple and practical method of rear· supply of water of unusual purity has been obtained. 
iog some knowledge of Arabic and of the Koran, he ing the young oysters which have heen hatched arti· An interesting operation, upon the com pletion 'of the 
gathered around him many followers, and called on ficially was the work of M. Bouchon Brandsle, the boring, consisted of cutting off the innermost lining 
the pagans in his own conn try, and among the sur· French . naturalist, who experimented with Portu· tube, 4 inches in diameter, at a depth of 427 feet below 
rounding tribes, to renounce their ways and adopt his guese oysters, which, like the American variety, are the surface. So effective was the appliance devised for 
religion. He grew too powerful for the king, AI- of distinct sexes. He succeeded in rearing many seed this purpose, that thA ' cutting tool was .fixed, the pipe 
roami Ibrahima Sisi, whom he defeated and took pris oysters fit for planting. cut, and the tool taken out in the short space of two 
oner, depo.sed him, and reigned in his stead. Since Another highly important industry which is spring- hours ; and the end of the pipe, when withdrawn, 
1878, King Samodu has made extensive conquests, and ing up in the United States, and which also owes its presented a perfectly even appearance, as though it 
has eQlarged his dominions on all sides,annexing the ter- existence to a careful study of the habits of the bi· had been cut oft in the lathe. 
ritories of Trong, to the west, Kolonkala or Kolakonta, valve, is that of " muzzling " oysters; by which they 4 , • • • 
to the north, Bate, Sankaran, Baleya, Madina, Bam· can be sent long distances in their shells with perfect herapeutlcal ValRe of tbe Pa •• ton Flo",er. 

bara, Wassulu, Sulimah, and the remaining parts of safety. Until' recently, the general practice was t According to Dr. G. W. Winterburn, in American 
¥andingoland, including BouTe, a small province to pack the raw oysters in ice, but a sudden rise of tem- Hommopath, great virtues are attributed to this flower. 
the east, which is rich in gold. He has repeatedly perature is liable to render a whole week'l:l supply use· He says the therapeutic uses of the white passion flower 
been invited to lend his aid to one or another party less. Oysters feed twice a day, and always at the still resemble the bromides on one hand and gelsemium on 
in the civil wars of those provinces, which have usually moment preceding the turn of the tide, and at no other the other. It is one of our best hypnotics, producing a 
ended in establishing his own sovereignty over them. time, except when feeding, do they open their shells. quiet, pleasant sleep-altogether different frOID the 
His latest exploit, ill 1885, was to march on Samayah, When taken out of their natural element, they at· comatose stupor of morphia-from which the patient 
the capital of Tam,l;iaka., and to chastise the marauders tempt to feed at regular intervals, and so soon as the may be aroused at any moment. It may be given in 
who were frequently attacking and plundering traders shells open, the liquor they contain is all lost, the air doses of two or three drops of the tincture or low dilu
on their tvay to the sea coast. It is evident that Sa- takes its place, and the oyster is covered with a thick tion. EVAn in the worst form of sleeplessness, that 
modu is apparenly a man of no common ability. To- coating of slime, which is the first stage of decompo- associated with suicidal mania, this drug will produce 
ward the colony of Sierra Leone he entertains peace- sition. As long as the shells are closed, the oyster is quiet sleep, from which the patient awakes with clear 
101 intentions, for he is desirous of cementing his fit to eat ; it feeds on the liquor in the shell, and will mind and rational thoughts. In its control of convul
.friendship with the English, and of opening up tra.de . t.hu8 keep in good ' condition for a considerable time . .  sion8 passiflora closely resembles gelsemiulD. It will be 
wjth his country.-lllmtrated Lpnr],o1/ News. To secure the keepipg of the shells closed, a plethod fO\lDd of service jn opisthotonos, trisIDus, and tetanua 
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THE CROSBY INVALm BED. 

In the care of the sick and inj urEld there is nothing 
so m uch dreaded, both by n urses and doctors, as mov
ing the patient when change of bedding or clothing is 
necessary. 

The invalid bed which we illustrate in this connec
tion was invented a number of years ago by Dr. Josiah 
Crosby, of Hanover, N. H. , and is manufactured by the 
Invalid Furniture Co. , of Nashua, N. H. ,  which under 
the efficient management of G. W. Whittemore, who 
has remodeled the bed, retaining little more than . the 
principle of Dr. Crosby's invention. As will be seen by 
the accom panying illustration, the mattress lies on a 
trundle bed, which is attached to the frame of the bed 

CROSBY INVALm BED. 

by lifting bands, which, by turning a crank at the head 
of the bed, enables the mattress to take the full weight 
of the patient, allowing the cross bands to lie loosely 
upon the mattress, so that the patient can have the en
tire elasticity of the bed. 

The cross bands are adj usted by the pins through the 
loops in them s<) as to give equal pressure to all parts 
of the body when the mattress is lowered ; and when it 
becomes necessary to take out one or more of the 
bands, or to take them up to ease the patient, it should 
be done while the mattress is up and the weight of the 
patient rests on the mattress. 

The adj ustable head rest is also an important feature, 
as it enables the nurse to raise the patient to any po
sition up to sitting posture without touching the pa
tient, and the little table shown attached to the upright 
rod at the side of the bed can be adjusted to any height 
or angle desired, and form at will a small table or book 
rest. 
. One person is able to change the beddin&.r without ex

ertion or assistance. The trundle bed is smaller in 
every way than the frame of the bed, which permits it 
to be moved out under head, foot, or either side of the 
bed. 

These beds are largely used, and the fact that among 
all the varieties offered this one was selected by Presi
dent Garfield's physicians shows in what estim ation it 
is held by the leading members of the medical profes-
sion. 

. � . , . 

AN IMPROVED HOT AIR REGISTER. 

. A device designed to be placed in the chimney, just 
above the fireplace heater, whereby the heat from the 
stove may be readily thro wn out altogether into the 
room, or be partially conducted into an adjoining room 
or into chambers above, is illustrated herewith, and 
has been patented by Mr. William F. Rossman, of Hud
son, N. Y. An open frame, of shape best designed for 
the fiue, is placed above the heater, the frame having 

J Citutific �mtritau. 
distance, affording facility for operating the valves 
without approaching the heater. The upper section 
of pipe is supported by a collar held in connection with 
the under side of the ring, 80 that the heater may be 
detached and replaced without disturbing the length 
of pipe passing up the fiue, and the damper may be 
made either round or square, the construction afford
ing a close and tight register, while providing a passage 
for the smoke pipe without interfering with the free 
operation of the valves. 

Soap Bubble •• 
At a recent meeting of the Physical Society, Lon

don, Mr. C. V. Boys described and performed some 
experiments on soap bubbles, and by 
their aid demonstrated in a remark
able manner the phenomena of sur
face tension, diffusion, and the mag
netic properties of gases. By blowing 
one b ubble inside another he showed 
that there is no electrical force inside 
a closed conductor. A peculiar pro
perty of soap bubbles is their refusal 
to come into contact when knocked 
against each other. They may receive 
violent shocks and still  remain sepa
rate. If, however, an electrical body . 
be brought in the vicinity, they im
mediately coalesce. So sensitive are 
they to electrical attraction, that a 
potential difference due to one Le-
clanche cell between the tw<1' bubbles 

causes them to unite. They may thus serve as a very 
delicate electroscope. Many other beautiful and ex
tremely interesting experiments on liquid films of dif
ferent shapes were performed in a masterly manner. 

:e o  • • • • 
AN IMPROVED CLOTH CUTTER. 

A simple and effective device for cutti ng cloth, in 
which the knife will al ways be in convenient position 

RIES' CLOTH CUTTER. 

for use, is illustrated herewith, an6\. has been patented 
by Mr. George A. Ries, of Poplar Bluff, Mo. It consists 
of an arrow, slotted casing adapted to be secured to 
a counter or table, and having at one end a circular 
receptacle for holding a wheel or roller having a re
tracting spring, a cord being wound upon the wheel 
and secured to the ring of a knife holder extending dia
gonally through the slot. The knife holder has rub
ber rollers above and beneath the slot, and is formed 
with a ring at its outer end for the insertion of a finger. 
The piece of cloth to be cut being placed over the cas
ing and held in position by pins projecting therefrom, 
the knife is drawn stra.ight and square across, the rub
ber roller of the knife holder on the top of the slot 
pressing down the cloth firmly as it is cut, and both 
rollers serving as friction rollers, facilitating the quick 
and easy movement of the knife, as it is drawn forward 
by the operator or backward by the retracting spring . 

.. . . .  . 
AN IMPROVED COUNTER SCALE. 

A scale which is provided with a secure housing of 
the levers, while allowing the free vertical movement 
of the Bcale plate, rendering it impossible for dust or 
moisture to enter the case in which the levers are dis
posed, has been patented by Mr. J ohri B. Butenschon, 
of No. 72 Sheridan Street, Portland, Oregon, and is 

beyond the cover of the case. A sleeve surrounds the 
standard and extends down ward from the plate frame, a 
second sleeve connected to the case cover extending up
ward about this sleeve, while a third sleeve extends 
downward from the plate frame about the second 
sleeve, perfectly protecting the mechanism of the scale. 
The main beam and the light weight beam are rigidly 
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BUTENSCHON'S COUNTER SCALE. 

connected to a third beam that is rigidly connected to 
a cross bar, formed with knife edges, the cross bar 
passing out of the case through a flanged opening and 
annular groove, to prevent the entrance of moisture 
and d ust, and on its inner portion being connected 
through links and knife edges with the main aw l 
secondary levers of the mechanism. The beam carries 
a poin ter in connection with a.n indicator, and a 
counterbalance weight for general adj ufltment of the 
scale, the original adj ustment being obtained by 
weights within the casing. 

... 4.1 .. 
AN IMPROVED CIRCULAR SAW HOLDER. 

A device for holding circular saws firmly in position 
while hammering, gumm ing, swaging, and filing them 
is illustrated herewith, and has been patented by Mr. 
John Slater, of Parthenia, Pa. A frame is mounted to 
turn on spindles, the top one of which may have its 
bearing in the cross beam of a ceiling or other suitable 
stay, and within the top and bottom of the frame are 
guideways on which a post is mounted to slide longi-
tudinally, the post being moved by crank handles near 
the top and bottom operating screw rods which have 
their bearings in the frame. On the post is a rack 
into which meshes a gear wheel mounted on a vertically 
sliding frame, with crank arm, ratchet wheel and pawl, 
to adjust the frame in any desired position ; and 
mounted on this vertically sliding frame is a shaft 
turning in sui table bearings, with a projecting end in 
the form of a fork carrying an arbor in which is held 
the circular saw to be operated on. Upon a shaft 
above the saw, operated by a belt receiving power from 
any source, is secured a swinging frame carrying a 
grinding wheel for sharpening the saw teeth, an d 
operated by the shaft, the swinging frame being held 
in its uppermost position by a rope connected with a 

ROSSMAN'S HOT AIR REGISTER. illustrated herewith. The scale frame, at one end, SLATER'S CIRCULAR SAW HOLDER. 

within the case, has vertical standards which support 
a central integral ring, and valves being journaled in the cross shaft of a main lever formed with cross arms spring. An anvil is placed near, for hammering the 
its upper face designed to cornpletely close the opening rigidly connected to the shaft, while at the other end saw when necessary, and in front is a vise with a fixed 
between!the sides of the frame and the ring, Integral of the frame are vertical standards from which is sup- jaw on which is hinged a swinging jaw, enabling the 
with oll'e side edge of each valve are lugs; to which an ported a shaft with rigidly secured secondary lever ex- saw to be clamped between them for swaging or filing 
upwar{ily curved bar is pivotally attached, this curved tending outward beneath the main lever, anfl provided purposes, the two jaws being held in closed position by 
bar baing pivoted in a slot centrally of a rocking bar, with a knife edge bearing. In connection with these a U-shaped clip. With this construction the· saw ean 
the 16wer end of the rocking bar being made cylindri- levers, and at equal distances from the cross shafts at be quickly placed in position to be operated on by the 
-cal, and having a square aperture, in which is a key for either end of the frame, are formed knife .edges upon grinding wheel, or clamped in the vise for filing or 
opening or closing the valves. In an aperture at the which is placed a four-armed spider provided with an swaging, or placed with either of its faces on the anvil 
top\ of the rocking bar is a rod extending a convenient upwardly extending vertical standard which projects to be operated on with a hammer or other tool. 
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An Early Inventor In Electric Llghtln". 

The Rev. G. H. Staite, vicar of Sutton Cheney, 
Hinckley, writes to the Pall Mall Gazette as follows : 

.. Knowing your love of fair play and readiness to 
ventilate hidden grievances, I venture to ask the inser
tion of this letter, in the belief that if the facts were 
known, some among your many readers would be in
clined to entertain the claims of the family of a man 
who spent his  life and fortune on a recognized public 
work of the greatest importance. My father was the 
u ri ginator of electric lighting, his exhibitions extend
i ng from 1847 to shortly before his death in 1854. Dur
ing that interval he expended a considerable fortune, 
and left his family penniless. There are at the present 
time his widow, aged eighty, two daughters, and m y
self. That our claims to recognition are not unfounded 
will be seen from the following testimony : Prof. Tyn
dall ,  ' Fra gments of Science, ' Vol. II . ,  p. 424 : ' To 
keep the carbons at the proper distance asunder regu
l ators were devised, the earliest, I believe, by Staite. ' 
Haydn's ' Dictionary of Dates,' later editions, ' Electric 
Light ) :  ' Apparatus for regulating the electric light 
were devised in 1846 and shown by Staite and Petrie in 
1848. '  U rquhart, ' Electric Light, ' edited by Webb, 
1880, p. 161 : ' Staite and Edwards patented an electric 
regulator based upon the heating and expansion of 
metals by the current to be regulated. This idea, 
beautiful in itself, is really the original of the regulat
ors used to-day, and the self-same principle is employed 
by Mr. Edison. '  And ' Dr. Siemens, I page 173 : ' Staite 
as earl y as 1847 patented a lamp in which the lower 
carbon is controlled by a movable soft iron core acted 
on by a hollow electro-magnet.' 

.. Fontaine and Du Moncel gave similar testimony. 
The priority of the principle of automatic regulation, 
the sine qua non of electric lighting, was decided in my 
father's favor by the French Academy of Sciences, as 
recorded in Lp. Courrier Francais, February 4, 1849. 
Of his many patents and improvements no use could 
be made by his family ; practically, as far as they were 
concerned, they died with my father, although they 
were and are still available for subsequent workers in 
the same field.  His family feel that they have entirely 
lost their fortunA through his public enterprise. All 
their money, consisting of thousands of pounds, was 
sunk, and by the premature death of the inventor in 
his  forty-second year his and their hopes of any pecu, 
n iary return were irretrie vably lost. It is  this combina
tion of facts which induces me to write this appeal, 
e very point of which I shall be most glad -to substan
tiate should any one be kindly induced to notice it. " 

.. ' .  � .. 

What Flowers "WIll Gro"W In the Shade " 

The q uestion, . .  What flowers will grow in the shade ?" 
is put t.o me every spring, says the editor of the Horti

cultural Times, by scores of city people whose little 
garden, which they wish to devote to flowers, is so 
walled u p by neighboring hOllses that the direct rays 
of the sun never touch it. But fe w p lal1ts will develop 
their flowers th ere, and none will do it so well as if it 
were l ighted up by sunshine a part of the day. 
Fuchsias, pansies, forget,me,nots, violets, 10beJias, lily 
of the valley, hollyhocks, phloxes, and other herbace
ous plants whose native habitat is a shady wood, will 
do best, but even these languish if denied all direct 
sunlight. The best effect in such situations is produced 
by ornamental leaved plants, the beauty of which is 
not dependent npon their flowers. Among these may 
be ranked the gold and silver variegated leaved ge
rani ums, achyranthes, alternantheras, begonias, cala
diums, centaureas, coleuses, etc" which, if planted so 
as to bring the various shades in contrast, produce a. 
pleasing effect, which continues during the entire sum
mer months, and is not surpassed by any display of 
flowers, The cultivators of flowers in rooms should 
u nderstanq the necessity of sunlight to plants that are 
to flower, and endeavor to get these as close as possi
ble to a window having an eastern or southern aspect. 
The higher the 

'
temperature, the more plants suffer 

from want of light. Many plants m ight remain semi,. 
dormant in a tem perature of forty degrees-in a cellar, 
for example-away from direct light, for months, with
out material injury ; while if the cellar contained a fur
nace keeping a temperature of seventy degrees, they 
would all die ; such would particularly be the case with 
plan ts of a half hardy nature. such as monthly roses, 
carnations, fuchsias, geraniums, etc. In our green
house culture of flowers, direct sunlight is an all im
portant consideration, and a spell of sunless weather 
in midwinter is often a loss to us of hundreds of 
pounds, by preventing the development of flowers. 
Hence we use every means-at command to dispose the 
plants to secnre the greatest amount of light. The 
debilitating f'ffects of want of direct light on plants 
are well illustrated .by taking a vigorous plant in full 
foliage and flower, that has been growing in the direct 
l ight of our greenhouse benches, and placing it under 
the bench . If the temperature is h igh-say 8eventy 
degrees-in forty-eight hours the sickly signs showing 
want of light will be apparent to an experienced eye, 
in a week its condition would be sueh as to indicate 
sickness to the most common observer, and in a month 
it would; most l ikely, be dead. 

�citutifi c 1\mtricau. 
EXPERIMENTS IN STATIC ELECTRICITY WITH TIlE 

INCANDESCENT LAMP. 
BY ELlIlER E. E. IUIlllONS. 

The incandescent lam p is generally classed among the 
applications of dynamic electricity, and, practically 
speaki ng, it properly belongs there, but many who are 
interested in science may be interested to know that 
the incandescent lamp may also be classed with the ap
paratus for studying the phenomena connected with 
static electricity. 

With an Edison lamp, two or three suspended pith 
balls, some fragments of light material, and a silk 
handkerchief, the two fundamental laws of static elec
tricity may be demonstrated. 

The lamp should be held by the small end and the 
glass bul b rubbed with the handkerchief and then 
presented to the substance experimented upon. The 
bulb shou ld be heated slightly to d ry it. 

tin foil pasted over it to within 1� inches or 1%,' inches 
of the ferrule. It may then be held in any convenient 
way suitable for experiment. 

With a lamp so arranged, all the experiments usually 
made with Leyd en jars can be performed. 

The foil is; of  course, to be connected with the earth. 
Running a wire to the floor is usual ly sufficient. 
I have taken with the foil on it, Buspeniled it near a 

Now, if a lath is bal anced on a point on the bottom I 

running b e l  t ,  connected 
the foil to " ground " by 
running a wire from it to 
the floor and then run a 
wire from the metal con
nection to within a few 
inches of the belt. So ar
ranged, the lamp will be
come charged very rapidly 
and discharge, the spark 
leaping through the air 
between the ferrule and 
tin foil and close to the 
glass. (Fig, 4. )  

Fig. 1 .  

of a round, bottomed bot
tle, it call be made to re
volve by holding the rub
bed bulb near one end. 
(Fig. 1 , )  

In fact, a n y  experiment 
that can be made with a 
glass rod or stick of seal, 
ing wax can be made with 
the lamp. 

If, in the dark, the lamp 
is held by one hand and 
the bulb rubbed with a 
piece of cloth , the interior 
becomes filled with a bl uish 
white light. (Fi g. 2.) 

I .find that the hand is as good as anything for the 
above experiment, for if the hand be moved rapidly up 
and down, striking the bulb a glancing blo w as it 
passes, the glow may be made to fill the entire globe, 
and, after stopping, if the hand is placed against the 
glass, the interior will be immediately lighted up, and 
it may be repeated several times without more rubbing. 

When a barrel of lamps is opened and the lamps 
gently stirred, the same glow spreads through the 
whole mass of lamps disturbed. 

' 

In the above experiments the carbon filament may 
be entirely destroyed,  and 
for the experiments in at
traction an d repulsion the 
lamp would be somewhat 
iinproved thereby. 

It is, however, as a con
denser that the lamp ex
cels. 

If the lamp is held by 
the bulb, and the metal 
piece connecting with the 
carbon presented to the 
prime cond uctor of an 
electrical machine, it will 
become charged, that is, i f  
t h e  person holding it is 
s t a n  d i n  g so as to be 
" grounded. " 

The lamp can also be 
charged by an electropho

Fig. 2. 

rus, or from a running belt if the latter is charged. 
If, when the lamp is charged, the holder touches the 

metal with his free hand, he will receive a smart shock. 
If another person touches the metal on the lamp, they 
both will receive a shock, the circuit being completed 
through the ground. 

If the lamp is held long enough, the time depending 
on the quantity of electricity to be derived from the 
charging device, the lamp will finally discharge itself, 
the spark j umping from the metallic portion of the 
lamp to the hand of the holder, and the holder is made 

Fig. 3. 

aware of the fact by the 
loud snapping sound and 
a pretty heavy s h o c  k. 
(Fig. 3, ) 

By watching, the spark 
may be seen as it jumps 
the interval. 

By taking hold of the 
lamp well down toward 
the end of the bulb, the 
spark can be made to j ump 
the whole distance between 
the ferrule and the hand, 
a distance of three inches 
or more. 

It is really astonishing 
what a heavy shock one 
can get from a 16 candl e  

lamp ; a n d  if the original inventors of t h e  Leyden jar 
had been holding a healthy incandescent lamp i n  t.heir 
hands instead of the historic ph ial of water at the 
time they received their first shock, it is probable that 
they would never have ventured n ear enough to have 
taken another, j udging from the fright the phial 
caused. 

To make a firllt-rat.e Leyden jar the la.mp should have 

Fig. 4. 

During the time of charg
ing, the space inclosed by 
the carbon filament is filled 
with a pale blue light, and 
at discharge the w h o  I e 
globe is i l luminated, the 
light b e  i n g due to dis

charge in vacua, and not to the carbon being heated. 
If the carbon is broken in two, it works j ust as well, 

so that burned-out lamps may be obtained and used. 
Any one who has ever tried to make a Leyden jar knows 
the difficulty in getting good glass, but the lamp is 
perfect in that respect. 

. . . . ..  

A r'ellian Wel l s  In New York CUT. 

In a paper on the geology of Manhattan Island, 
read by Mr. James: F. Kemp, before the New York 
Academy of Science!!, we find the following : Efforts 
have been made since the beginning of the century to 
obtain water from wells, both surface and artesian. 
Dr. El wyn Waller informs me that over a thousand exist 
at present. Within the last ten or fifteen years, very 
many artesian wells have been sunk by the oil well 
methods and the diamond drill. Many of the large 
breweries, malt houses, a.nd manufactories demand 
an abundant supply of water, and have found it ad
vantageous to sink wells in preference to paying the 
city water rate. Sometimes they are successful i n  
striking a wet spot a n d  a good supply i s  obtained, but, 
as there is no certainty from the nature of the forma
tion , they quite as often yield very little. Still, the 
straitened capaci ty of reservoirs and the small head 
allowed consumers have greatly quickened the well 
industry. They are drilled by the methods perfected 
in the petroleum districts, and, indeed, one can hardly 
journey very far around the city without seeing the 
tall derrick and h earing the creak of the bull wheel 
and the thud of the drill. The wells are sunk by C08-
tract at from $6 to $12 per foot, the contractor fixin,; 
his price on his estimate of the hardness of the rock. 
Much difficulty is experienced on account of this va
rying hard ness, as the drill tends to gl ance and make 
a crooked hole. Ordinarily the progress is 20 feet in 24 
hours. The drillers say they are obli�ed to go down 
from 400 to 1,000 feet to strike water. The following 
facts have been obtained by inquiring of the drillers, 
and may not be very exact : 

Feet. 
Schaefer's Brewery, . . . . . . . .  , . .  , . . . . . . . . . .  640 
63d Street Malt House . . . . . .  , . . . . . . . . . . . . . (14 
Third Ave, and 67th Street, . . " . . . . . . . . . .  , 1250 

Sixth Ave, and 59th Street.  " , , , . .  , . ,  " "  730 

Daily, 
5.000 bbls, 
2,700 " 

10.000 gals. 
10,000 .. 

Field'R Building. 1 Broadway . . . . . . . . . . . . . 400 57,000 " 

Foot 58th Street, Hudson River. " , . .  " . " 700 Unsuccessful. 
Munic, Gas Co" 11th and 45th. 2 wells . " , 500 each 30-45,000 !tals, 
Tenth Ave. and 39th Street, , , . , , , , , , . .  , " 468 40,000 . .  

W .  41st Stl'eet, No. 529 . . . . e o  • • • • • • • • • • • • •  585 20,000 H 

Foot W. 39th Street . . . . . . . . . . . . . . . . . . . . . .  550 90,000 ... 

Sterns, Third Ave. and 42d Street . , , , , , . " 600 8,000 .. 

11th Ave. and 48th Street . . . . . . . . . . . . . . . . .  600 80,000 h 

99th Street and Second Avenue, 7 wells. 38 feet each in drift, total of 
216,000 gallons per day. 

• I '  I .  

The Last Herd of' Bofl'alo. 

Mr. Clinton A, Snow4,en, of the Chicago Times, is the 
originator of a schemo to save bisons that still remain 
on the plains. It has been 8.11Certainerl that of the 
m illions which once roamed on the prairies of the West 
only seventy, five or a hundred relD�in, and these are 
located in the extreme south western portion of Texas. 
An expedition is soon to start for Texas to round up 
there for bu ffalo. The leading purpose is tQ perpptuate 
a species of animal which is thoroughly , typical of 
American animal life ; one of the controlling ideas of 
the trip being to kill none of the animals whil� eorral
ing them or after their capture. News of the w.ork o f  
the expedition is t o  b e  sent t o  the Tim86 by carrier 
pigeons. 

I t is to be hoped this laudable expedition will llueoMd. 
It would seem as if Congress might do something to 
promote and encourage the preservation of thie w".)n
derful breed of animals. 
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Cement Floor •• * 
Such floors, when properly made, are very valuable 

for barns and outbuildings. In the first place, they 
are impervious to liquids, and will retain all the ma
nurial matter that is placed on them. In the second 
place, rats and other vermin cannot burrow through 
them, and, so far as my experience goes, will not bur
row under them to any great extent. Floors made 
with American cement will not generally be tough 
enough to withstand the treading of animals, and 
should be protected by a covering of boards. A cover
ing of English Portland cement about two inches in 
thickness, made by mixing three parts of sharp sand 
to one part of cement, with water j ust sufficient to 
damp it, and thoroughly rammed in place, will stand 
treading of animals, but will, I think, in most places 
be more expensive than a board covering. 

METHOD OF CONSTRUCTION. 
A foundation for such floor should first be made. 

This is done by laying a course of small stones from two 
to four inches in diameter. Ram these in place with a 
ram made of a block of wood about 10 inches in giame
ter at the lower end, and two or three feet long. After 
this course of stones is in place, make a mortar by us
ing one part, by measure, of quicklime, one part of 
American cement, ten parts of sand and sufficient water 
to make it very thin. Pour this water as soon as mixed 
on the course of stones, and with a common hoe work 
the mortar into all the cracks. S ufficient mortar will 
be used when the cracks are full. After the first course 
is completed, a second one should be put on. This will 
make a total thickness of about six or eight inches. 
If a floor is to be laid for a stable, joists of two by four 
scantling should be bedded in the upper course and al
lowed to project about one-half inch above the course. 
Before the floor is laid, a mortar made of one part 
quicklime, one part American cement, and six parts 
sharp sand is spread over the surface and leveled off 
from joist t.o joist. The boards or planks for the floor 
should be laid at once while the mortar is soft. This 
las t course of mortar may, with advantage, be re
placed by a mortar made of hot coal tar and sand, 
mixed and applied while hot. 

If the floor is not to be trodden on by animals, 
it will do to finish it with a coat of cement mortar, about 
one inch thick. The mortar for this finishing coat 
should be one part sand to one part cement and no 
lime. If a cement floor is needed for a stable, a cover
ing of Portland cement mortar as described should be 
placed upon the stones. 

I h ave seen very good floors made by mixing hot coal 
tar with sand and stones, instead of lime or cement, as 
described. This floor will give off its characteristic 
odor for a long time, however, and cannot be recom 
mended when such odor is objectionable. The floors 
under the cattle stable and also the piggery at the 
Michigan Agricultural College were constructed sub
stantially as described. All the surfaces of woodwork 
in contact with the mortar were fi rst coated with hot 
coal tar. This work was done in 1871 . In 1886 it be
came necessary to remove the piggery to a new site. 
The floor was well preserved, but tbe joists bedded in: 
the mortar were badly rotted. The cattle stable floor 
is apparently in as good condition as wben first put 
down. 

I wish to say just a word regarding tbe use of cement 
and lime. Cement should be used as soon as mixed 
with water, as it very soon bardens or sets. Tbis opera
tion should not be disturbed, and if it takes place even 
in a small degree before tbe mortar is deposited in its 
permanent place, it will never becom e as bard as tbougb 
it had not been disturbed. Lime mortar is rather im
proved than inj ured by allowing it to remain a long 
time after being mixed. In this article I recommend 
the use of eq ual quantities of lime and cement, solely 
on the ground of economy. If the foundation is, how
ever, in the water, tbe lime should be replaced by ce
ment. but for all ordinary circumstances a mixture of 
half lime and cement gives better satisfaction tban 
pure cement-such a compound forms a water lime, 
that, although it will not set under water, still , when 
once it is set, will not be affected by water. For ordi
nary floors, I tbink it becomes in time harder than pure 
cement. 

The Mosquito. 

Mr. H. Sullivan Thomas, who has been lecturing on 
the mosquito before the literary society of Madras, 
India, is ungallant enough to say that it is only the 
female mosquito that does the biting. He considers 
the mosquito a most useful pest, seven-eighths of its 
exi"tence being devoted to the service of man and only 
one'eighth to his annoyance. It exists in the larval 
state twenty-one days, an d during that period en
gages in sanitary work with ardor and thorougbness. 
Wherever there is dirty water, wherever there is a 
filthy drain, there the mosquito larVal are to be found, 
voraciously devouring the con taminating matter. Mr. 
Thoma);; admits that he is an anomalous animal ,  who. 
wears his · heart where otbers wear their throat, and 

* Professor R. C. Carpenter, Michigan Agricultural College, in Rwral 
New- Yorker. 

J'titutifi t �tutritJu. 
sows his wild oats at a time of life when the human 
kind try to make tbeir fellows and beaven believe 
they have never been sinners ; but his days of sin are 
only a tenth of his total existence, which is more 
than could be said of most ani mals, man included. 
And in clarifying the water of India, which needs 
the process so badly, the mosq uito is performing a 
public henefaction, and atoning to some extent for 
the bloodthirsty appetite he develops during the three 
days he exists in the more familiar form. Mr. Thomas 
tells us he never yet found a case where a bite was in
flicted by any other than a female mosquito ; and 
though he suggested as a possible explanation that 
the male had quicker ears and might be more on his 
guard against being caught, this was obvic�)Usly rather 
a concession to the feeling of the feminine portion of 
his audience than the expression of scientific con vic-
tion. 

Dullet. Cor SlDaII Bore BUle •• 
A series of experiments have lately been carried out in 

Austria on the projectiles for sTllall bore rifles. Tbree 
varieties of bullets, says Enginee1'ing, were used, 
namely, balls of hardened lead, of lead with a steel 
jacket, and of lead with a nickel jacket. In the ex
periments on pen etration, copper·coated bullets were 
also employed. The rifles used were the Kropatschek 
and the Nagant. The first is of 0 '315 in caliber and is 
rifled with four grooves, making one turn in 35 calibers. 
Its barrel is about 2 ft. 8M in. long, the weapon weigh
ing slightly over 10M lb. The Nagant is of the -same 
caliber, but is rifled with six grooves, with a pitch of 
31 calibers. The barrel is of the same length as the 
Kropatschek, but the weapon weighs rather less, 0)' 
about 8 '84 lb. The b ullets were tested with regard to 
accuracy of fire, penetration, and on the effect of pro
longed fire, and in all these respects the j acketed 
bullets took the first place. In particular, by the 
rapid fouling which occurred with the hardened lead 
ball, the accuracy of the weapon was rapidly spoilt, 
which did not occur with the other projectiles. As 
regards penetration, tbe best results were given by the 
steel-coated ball, though the difference between it and 
the one with the nickel j acket was never very great, 
both bullets giving results greatly superior to those ob
tained with the hardened lead balls. The rifles were in 
no cases inj ured by prolonged firing of any of the pro
jectiles. 

. . . � .. 
A Novel Storm A nchor. 

A so-called storm anchor, invented by Capt. Waters, 
and designed for the Ilse of vessels in urgent distress 
at sea, has recently been successfully tried. The an
chor is an ingenious yet I:!imple and inexpensive con
trivance. It is made of canvas in the shape of a bag. 
Two were used in the recent experiments, one bein� 
attached to a circular framework, the hoop of which is 
from two to three inches in width, the other fastened 
to a square framework of wood bolted together at the 
end s. The width across the openings of these bags is 
about four feet, the depth being about five feet. These 
anchors or bags are thrown into the sea, and made fast 
to the bow of the vessel by a stout rope. The imme
diate object of these anchors is to bring a vessel up 
head to sea when all other means have failed, and the 
vessel is in danger of foundering. Capt. Waters made 
use of a tem porarily constructed arrangement of this 
kind in a terrific gale in the Bay of Biscay some years 
ago, when his vessel was in danger of foundering, and 
the craft, although only a small one, was brought 
head to the sea by this means, and successfully rode 
out the gale for fifteen hours, when it abated . .  The 
bags are eyeleted at the bottom to prevent the pres
sure of the water bursting them, and are attached at 
a short distance to a beam of wood, which suspends 
them a few feet below the surface. 

.. 4 e ,  .. 
The Wle.baden Congre •• on AlcohoU.m. 

On the 9th ult. , the seventh Congress of German 
Physicians, re·enforced by investigators and special 
practitioners. from all parts of the em pire, met at Wies
baden, under the presidency of Prof. Leube of Wurz
burg. The feature of the Congress, however, was the 
paper by Dr. Binz of Bonn, and the debate that ensued, 
on " Alcohol as a Remedial Agent. " Having shown 
the alternating affirmative a.nd negative views held in 
recent years on the efficacy of this agent, .Dr. Binz 
maintained that the preponderance of English author
ity was in favor of the former, and that this view was 
being re·enforc!'d by German original investigators, 
who, like Zunz, had with much cogency advocated the 
non-beating and distinctly efficacious virtues of alcohol. 
Dr. Binz set himself to prove-(l) that alcohol has a 
value, not represented by any other agent, in heart 
failure and lung disease ; (2) that. it is a Spa1'1nittel 
(economic factor) in the organism, because it is con
sumed therein ; and (3) that it operates as a controller 
of pyrexia and fever. On the sick bed its virtues are 
invaluable ; but ·in the healthy subject it  is  di fficult to 
define wbere its abuse is not felt ; for the llIan in good 
health needs no stimulation, no arti ficial economizer of 
energy or repl acer of albumen, no depressant of temp
erature. All th�t QQ.!), "bit pfiJVCiIl jp fa.vQr Qt alQQhQ� ill, 
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such a case is its power of renewing cerebral energy 
when lowered by mental work. Even here moderation 
in well-watered alcohol is imperative. Dr. Binz furtber 
contended that alcohol consumption between meals, 
especially in the form of beer, is a great and, in Ger
many, It national evil, practiced as it is in the stuffy at
mosphere of cellars and that, too, for hours. Not onl y 
do the secondary products of beer exhaust the system 
and induce an adipose habit, but the habitual beer
drinker is as much an alcoholist as the drinker of 
drams, with this difference, that he has not the excuse 
of the latter in that moral wretcbedness for which spi
rits are an immediate, though in the long run a fatal , 
remedy. Remembering all this, Dr. Binz concluded 
that there was a large, not to say an increasi ng, group 
of maladies-maladies in which idiosyncrasy was an 
important factor-where alcobol was imperative, and 
where. no substitute for it could be found. In the dis
cussion which followed, Dr. Binz was supported by 
Professor Jaksch of Graz, while Dr. Nothnagel of 
Vienna put in a special caveat against the exhibition 
of alcohol to children. The whole treatment of the 
question as officially reported will have mucb practical 
force, not only for the physician, but for tho public 
hygienist and the legislator.-Lancet. 

. f . ' .  

Photochronoscop l C  Method 01' M. HerlDlte. 

To obtain a distinct photograph of an object m oving 
with great velocity, as, for instance, a rifle bullet 
traveling at the rate of 400 meters (1,304 ft.) per second, 
is p1'ima facie, and from the popular point of view, a 
somewhat difficult problem. It has been very neatly 
solved, however, by M. Gustave Hermite, under the 
condition that the object must be in darkness. He 
simply illuminates it by the spark from an induction 
coil. The sparks from this instrument occur a� per
fectly regular intervals of time, so that the only prac
tical difficulty in carrying tbe suggested means into 
effect is to accurately measure the duration of the in
terval. This M. Hermite has 9.ccomplished by the use 
of a diapason, of which the number of vibrations per 
second is accurately known, and which is simply a thin 
strip of steel fixed in a metallic holder. It is set in 
vibration by bending it with the finger. If now it be 
illuminated by sparks from a Ruhmkorff coil, and the 
number of vibrations of the strip happens to be equal 
to that of the sparks, the strip will be seen in a position 
of inclination. If the number of sparks be double that 
of the vibrations, the strip will be seen in the form of a 
V. If there be discord between the numbers, the 
branches of the V will appear to close and then to open 
again. It will be seen that these phenomena afford a 
means of regulating the coil so that it may give a de
terminate number of vibrations and spay ks. per second ; 
and the means in question are found to be very prac
tical and very accurate. 

Co.t 01' tbe Production of Electric Energy. 

M. W. Penkert, in the Centmlblatt fur Elektrotech
nische, gives some practical figures of the cost of electric 
energy variously produced. Although his figures are 
susceptible of modification for this country, yet the 
ratios they determine are highly interesting. The cost 
of developing 1,000 watts is : 

2'66 fr . . . . . . . . . . . . .  when produced by Daniell's battery. 
3"77 fro . . . . . . . . . . . . " U U Bunsen's battery. 

40'07 fr. . . . . . . . . . . . .  ..  .. Clamond's thermo·electric bat· 
tery heated by gas. 1'05 fr. . . . . . . . . . . . .  .. " Clamond's thermo·electric bat-
tery heated by coal. 0·, fro • • • . • • • • • • .  • " " dynamo and steam engine. 

0'62 fr . . . . .  • . .  . . .  . .. . .  dynamo and gas engine. 

In these calculations, 1 '8 kilogrammes (4 lb. ) of coal 
per horse power hour for a steam engine, and 1 cubic 
meter (351\ cubic feet) of gas for a gas engine for the 
same work was allowed for. 

.. . . . ..  
Tlnnlug by SIIDpJ e Immersion. 

Argentine is a name given to tin precipitated by 
galvanic action from its solution. This material is 
usually obtained by immersin g plates of zinc in a so
lution of tin containing 6 grammes (about 90 grai ns) of 
the metal to the liter (0 '98 quart). In this way tin 
scrap can be utilized. To apply the argentine accord
ing to M. P. Marino's process, a bath is prepared from 
argentine and acid tartrate of potash rendered soluble 
by boric acid. Pyrophosphate of soda, chloride of am
monium, or caustic soda, may be substituted for the 
acid tartrate. The bath being prepared, the objects to 
be coated are pl unged therein, first having been suit
ably pickled and scoured , and they may be subjected 
to the action of an electric current. But a simple im
mersion is  enough . The bath for this must be brou,g-ht 
to ebullition, an d objects of copper or brass or coated 
therewith may be immersed in it.-L'Echo des Mines et 
Metallu1'gie. 

Electropl allnc wllh A l u minum. 

H. Reinbold claims to have obtained good results 
with the following solution : Alum 30 parts, water 300 
parts, aluminum chl oride 10 parts. This sol ution is 
h eated. to 2000 Fah. ,  and after coo.ling, 39 parts of po
t_ilillW Qhloride aI''\! ad.ded. 
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WADDINGTON'S ELECTRIC SUBMARINE TORl'EDO 
BOAT. 

Mr. J. F. Waddington's submarine torpedo boat has 
the spindle shape that necessarily characterizes such 
vessels. It is a boat of small dimensions, capable of 
carrying one or two persons, and is 36 feet in length 
and 6 in width. It is divided into three compartments 
by two bulkheads. The end chambers are filled with 
compressed air, which may be used as needed for re
spi ration or for furnishing motive power. 

The central chamber, which the officer occupies, con
tains enough air to allow two persolls to remain in it 
for six consecutive hours. The foul air is expelled 
through special valves, that open automatically as 
soon as the internal pressure becomes greater than the 
external. It might be possible, however, to absorb 
the disengaged carbonic acid by means of chemical re
agents, in order to keep the air from getting foul. · The 
central chamber is provided above with a small look
out, containing large light ports, and which 
can be closed hermetically by a hatch that, at 
the same time, gives access to the interior. 
Movable hand rails can be put in place around 
the lookout when the boat is not submerged. 

The electricity that furnishes the motive 
power is derived from accumulators of 600 am
peres-hour each, the boxes of which, 45 in num· 
bel', are arranged at the bottom of the central 
chamber. '.rhese accumulators are assembled 
in series and attached to the electric machine 
that directly actuates the propeller. The lat
ter makes 750 revolutions per minute. 

According to data published in the Yacht 
and Industl'ies, a power of 7 '96 electric horses, 
corresponding to a current of 66 amperes and 
90 volts, permits of a trip of 80 miles being made 
at full ' speed, say for 10 hours at the rate of 8 
m i les per hour, without any necessity of re
charging the accumulators. On diminishing 
the speed, 1 10 or e ven 1 1 5  miles might be attained. It 
is interesting to cO IlJ pare these figures with the results 
obtai ned by Capt. Krebs. 

The boat is likewise provided with a well arranged 
system of connecting devices, submersion screws, coun
terpoises for ballast. etc. 

Submersion is effected and regulated by means of 
two vertical helices contained in tubel!' resting against 
the bulkhead s of the air chambers. Each of these is 
actuated by a special motor, and can thus be driven 
separately. The boat is provided, too. with two plates 
with cou nterpoises movable around a horizontal axis. 
These are situated on the outside, and can be maneu
vered from within in order to effect a submersion while 
running. 'l'he boat h as, in addition, four submersion 
rudders. two of them horizontal and :two vertical, de
signed to assure a h orizontal position. These rudders 
act automatically under the impulsion of a special 
electromotor, controlled by a sort of pendulum, and 
which enters into play as soon as the boat inclines 
the least bit. Finally. care has been taken to see 
that the boat can be at once brought to the 
surface in case of pressing danger, and, to 
this effect, it is provided beneath with a heavy 
wei ght that can be immediately detached. Two large 
boxes at the sides of the central chamber can be filled 
with water when the boat is on the surface and it is 
desired to prepare for submersion. By reason of its 
special destination the boat 
carries three torpedoes at
tached externally, b ut hel d 
merely by hooks that can be 
maneuvered from the i nteri
or. Two of them are self-mov
ing topedoes, whose propeller 
begins� to run automatically 
when they are detached from 
the boat. The third is a mine 
torpedo, fixed on the deck ' 
back of the lookout, and 
serves for attacking ships at 
anchor provided with their 
protecting nets. This the 
boat sets free under the ene
'my's ship, and then moves 
away, but remains in com
munication with the torpedo 
through electric wires that 
permit it to explode the latter 
at the proper moment. 

$tittttifit �tutricatt. 
From this description, it will be seen that all the de

tail!! of this boat have been carefully elaborated, and 
there is  reason to thin k  that, without being yet defini
tive, this new type is destined to give important results 
in practice. The English journals, moreover, inform 
us that very encouraging trials of it have been made at 
Liverpool in the presence of delegates from various 
naval powers.-La Natul"e. 

. 

.. . . . . 
Valu e  oC Ga8 Re8ldual8. 

Mr. Page, in a recent speech before the Ohio Gas 
Light Association, said : When I tell you that my as
sociates and myself have marketed, in one contract, 
within the last four months, $200,000 worth of aqueous 
ammonia for- ice making, you will have an idea of the 
extensi ve use of this residual in that industry. Twenty
one firms in this country are engaged exclusively in 
making refrigerating apparatus, the annual value of 
the work thus turned out being between three and five 

T T. Lateral torpedoes. 

Fig. 2. -EXTERNAL VIEW OF THE BOAT. 

million dollars. One of the largest and most extensive 
cold storage warehouses (Boston, Mass.) in the world, 
costing a quarter of a million dollars to erect, re
cently finished: putting in many thousands of tons of 
ice, at a cost of 85 cents per ton, but the proprietors 
are now examining the su bject of artificial refrigera
tion by ammonia, with a view of displacing all that 
ice next year. 

The steamship City of Para, running to Aspin wall, 
has been using for the last two and a half years a little 
iae machine for all the purposes of refrigeration. All 
the food used on the table (all the butter, cheese, beef, 
eggs, etc. ) during the entire round trip of 21 days is 
preserved in that way, and what is left over com es 
back into New York harbor ill a really better condi
tion than it was when the voyage was commenced 
some weeks before. Prior to the introduction of arti
ficial refrigeration on that vessel, their fresh meat 
would only last seven days. 

On 23d Street, New York City, they are fitting up a 
house where not only every appliance for using am
monia in refrigeration will be shown, but where they 
will furnish you a can of anhydrous ammonia that will 
keep a bachelQf's refrigerator going for 30 days ; and 
all the ammonia used is recovered, caught, and taken 
back to be again converted into the anhydrous ar
tiele. 

In the great refrigerators of the market houses, 
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go in there and sit down to cool off. " What tempera 
ture would you like ? "  " Give me 10° below zero, aAd 
give it to me qu ick. " You will get it, ill about two 
minutes. All that, and a thousand times more, I might 
tell you is being done with ammonia. 

I have made a contract to-day for the ammonia to 
come from the carbonization of 1% million tons of 
coal, all for the use of refrigeration. I wil l  to-day con
tract with you, gentlemen, at the English price, for 
the ammonia product of any number of tons of coal. 
There is a starter on your fuel product. Now as to 
the demand. In the last three years there has been no 
time when the ammonia tanks have not been cleaned 
out, because of this demand for it for artificial refrig
eration. 

There is no need of any doubt, then, as to what will 
become of the products. As to tar, not a barrel of it 
i n  any tank in this country to-day ought to be unsold. 
There never has been a time in the history of our busi

ness when tar products sold as well as at 
present-with the exception of 1873, when 
anthracene was at a very high price. The de
mand for these products is increasing with 
greater rapidity even than the increase in the 
demand for ammonia for artificial refrigera
tion. The streets can be kept perfectly clean 
with pitched blocks-blocks w ith pitch between 
and pitch underneath ; and that kind of pave
ment is to-day taking from one-half to three
quarters of all the pitch being made from tar. 
Then look at the roofing business, look at the 
demand for tar-saturated paper. 

One Philadel phian said that his sales last 
year amounted to 25.000 rolls of 2 and 3 ply 
paper. This proves that any man can put on a 
perfectly tight roof, for it only costs 2% cents 
per square foot laid on the roofing boards. 
Then take creosote oil. Every gallon of creo
sote oil made this year has been sold--in fact, 

my impression is that some cargoes were imported 
from the other side to be used in wood preservation. 
Wood-preserving works are being built rapidly. The 
demand will grow faster for creosote oil than it can be 
made from all the tar from fuel gas. Take carbolic 
acid. The price has risen nearly 100 per cent in the 
past eight weeks. Why ? Because they are maki ng an 
acid from it forming the base of an explosive which is 
being used very largely. It would take almost a day to 
merely enumerate the uses of these products which 
come exclusively from the two residuals-tar and am
monia. 

• • • • • 
. Ga8ollne Stove8 and How to U8e Them. 

This is the season, says the Amel'ican Al'tisan, when 
consumer s are buying and beginning to use gasoline 
stoves. Stove dealers should spare no pains to ex
plain to purchasers of vapor stoves the nature of gas
oline and to impress upon them the importance of 
care in the use of it as fuel. Most stoves are now so 
made that it is i mpossible to fill them while the burners 
are lighted, but if a stove is sold not so constructed, the 
purchaser should be urged never to fail to turn out all 
burners before filling. With lay-down tanks and other 
devices it is possible to overflow the tank or to spill oil 
on the floor. If this is done, the burners sh ould not be 
lighted until the fluid has been wiped u p  and doors 
and windows opened, and the room thoroughly aired, 

so there should be Ip,ft in the 
room little or no gas from 
evaporation. It is only by 
the grossest carelessness or 
most willful refusal to adhere 
to instructions in the opera
tion of gasoline stoves that an 
accident is possible in their 
use. But accidents may hap
pen where fire is present, 
whatever the form of fuel or 
construction of slloves. 

As shown in Fig. 1, all the 
maneuvering I e v e  l' s a l' e 
grouped in the central cham
ber within reach of the officer, 
who can, without exertion, 

C C. Bull,beads. A A. Accumulators. f. Dynamo machine. U R. Ueservoirs. G G and H H .  Uuddors. P. Weight. E E E. 'ru bes inclosing the shafts of the verticu! screws. 

Occasional complaints are 
made that ovens of gasoline 
stoves do not bake well. 
When they do not bake well, 
it is more than likely to be 
the fault. of the operator. A 
frequent trouble i n  baking 
with gasoline stoves is that 
the bread, meat, or pastry is 
put in as soon as the burner 
is lighted, instead of waiting 
until the oven is thoroughly 
warm. It is impossible to ob
tain good results when this 

Fig. 1 .-THE WADDINGTON ELECTRIC SUBMARINE TORPEDO BOAT. 

effect all the necessary movements. Upon filling the 
side reservoirs with water at the surface, the buoyancy 
is diminished. The submersion of the boat while run
ning is assured by acting, preferably, upon the lateral 
plates, so as to incline them. The speed then reaches 
five knots per hour. Recourse may be had also to the 
vertical screws, that serve to regulate the depth of sub
mersion by their velocity ; but they are especially em
ployed to effect a submersion in situ. 

strawberries from Florida are being received and placed 
in the cold storage rooms (which are kept at the exact 
temperature wanted, all being governed by a thermo
stat), so that it matters not whether you want your 
strawberries now or next fall. You can have them 
when you wish. The 23d Street house is being fitted 
up so that if you chance to come to New York in hot 
weather and want to find a cool place, you can have it 
there. No matter how hot it may be outside, you can 

is done. It does not take 
nearly so long to heat a gasoline oven as it does that of 
a coal or wood stove, but it is no less important that it 
should be well heated. 

• f • • •  
Glycerin e  Soap. 

Stearine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 pounds. 
Palm oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Glycerine . . . . . . . . . . . . . . .  . . .  . .  . . .  . . .  . .  . . . .  . .  . . . . . . .  13 
Lye 28° . . . . . . . . . . . . , .. . . . . . . . . .  . . . . . . . . . . . .  . .  . . . . 17 
Alcohol, methyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
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(Jarollna (Jlay Eater •• 
A short time ago Dr. Frank H. Getchell, of 1432 

Spruce Street, Philadelphia, went on a gunning expe
dition to North Carolina. His qIJest for game led him 
into the wild country back of Salisbury, which is in
habited, for the most part, by a miserable race of be
ings with only j ust enough energy to eke out a wretched 
existence. These creatures are nearly all veritable liv
ing skeletons, and with few exceptions are addicted to 
the habit of clay eating. 

While shooting wild turkeys and other game in this 
wild region, Dr. Getchell made an incidental study of 
this peculiar habit or vice among the inhabitants. It 
is a mountainous country, and in the spring little rivu
lets start out from the caps of snow on the mountain, 
and as the days grow warmer, the little rivulets become 
torrents, and great washouts are made along the moun
tain side. 

The soil is of a heavy, clayey nature, but there are 
strata of clay that is heavier than the rest, and when 
the water rushes down, this clay is formed into little 
pellets and rol ls and accumulates in heaps in the val
ley. These little pellets and rolls are what the clay 
eaters devour with as much avidity as a toper swal
lows a glass of whisky . 

.. Among the poor people of this section, "  said Dr. 
Getchell, •• the habit of eating clay is almost universal. 
Even little toddlers are confirmed in the 
habit, and the appetite seems to increase 
with time. While investigating the mat
ter, I entered a cabin occupied by one of 
these poor families, and saw a little chap 
tied by the ankle to the leg of a table, on 
which was placed.a big dish of bread and 
meat and potatoes within easy reach. The 
child was kicking and crying,'and I asked 
his mother why she had tied him up. She 
replied that she wanted him to eat some 
food before, he went out to the clay, and 
he refused to do so. The woman con· 
fessed that she ate the clay herself, but 
explained that the child's health demand
ed that it eat some substantial food before 
eating tiny earth. Almost e,"ery one I 
met in this section was addicted to this 
habit. They were all very thin, but their 
flesh seemed to be puffed out. This was 
particularly noticeable about the eyes, 
which had a sort of reddish hue. 

" All of the clay eaters were excessively 
lazy and in_dolent, and all of these condi
tions combined led me to the conclusion 
that there must be some sedative or 
stimUlating qualities, or both, in th e clay, 
and I determined to find out whether 
there was or not. I consequently brought 
a lot of the clay home with me, and Pro
fessor Tiernan and myself made an anal
ysis of the stuff, and discovered that in
stead of clay eaters the inhabitants of 
central North Carolina should more pro
perly be called arsenic eaters. All of this 
clay contains arsenic, but exactly in what 
proportion we have not yet discovf>red. 
Arsenic eating is common in many parts 
of the world, and is practiced to a greater 
or less extent throughout the world. It 
acts as a sedative, and also as . a  stimulant. 
The moun taineers of Sty ria, Austria. are 
habitual arsenic eaters. They give as 
their reason for eating it that they are better able to 
climb the mountains after eating the poison, and their 
explanation is a perfectly reasonable one, as arsenic 
acts as a sedative to the heart's action. The habit is 
also prevalent in the Tyrol and in the Alps. 

. .  It is also said that the peasant girls of Switzerland 
and parts of Germany and in Scandinavia eat arsenic 
to give luster to their eyes and color to their cheeks ; 
but this i s .a matter I have not investigated. It has 
been shown that arsenic or arsenical fumes are a sure 
cure for intermittent fever. The inhabitants of a sec
tion of Corn wall, England, at one time suffered with 
this type of fever, but when the copper works were es
tablished there the fever disappeared. This was ac
counted for by the arsenical fumes created in the treat
ment of copper. As to whether arsenic eating shortens 
life I am not yet prepared to say, but I intend investi
gating the matter thoroughly. "-l'he Clay Worker. 

.. . .  . .  

A Ne_ I.land. 

The government of Batavia has made known to the 
Admiralty that the commander of the shi p  Samarang, 
of the royal navy of the Netherlands, reports the ex
istence of a low, wooded island, which up to the pres
ent has never been marked upon any map. and which 
is situated to the west of Selaroo, one of the Timor 
Laout Islands. 

This island appears to be about two miles long from 
N.N.E. to S.S.  W. , and nearly two-thirds of a mile wide. 
Its position, calculated approximately, from the center 
of the island, is So 15' south latitude and 1300 39' east 
longitude.-9azette geographique. 

,Jeitufifi e  �mtrf,au. 
THOMAS SIL VEX. 

Among the most serious difficulties which at first at
tended the use of steam machinery at sea was the exces
sive straining of thll engines for lack of a highly sensi
tive governor or regulator. By the rolling or pitching 
of the vessel the wheels or propellers were thrown out 
of water, and the engines, thus relieved of duty, would 
instantly start off with terrific speed, shaking the ship 
from stem to stern, injuring the machinery, and endan
gering the lives of all on board. Among the vessels dis
abled and lost at sea from this cause was the steamship 
San Francisco, in 1854. 

The world is i ndebted to the genius of Thomas Silver 
for an invention which proved an almost perfect rem
edy for this trouble. Silver's marine governor soon 
came into extensive use. Its adoption was ordered on 
American and British ships, as well as those of other 
nations. 

It was placed on the engines of the steamer Atlantic, 
of the old Collins line ; also on engines at the United 
States Mint, Philadelphia Arsenal, and on the printing 
presses of the Public Ledger, of Philadelphia, and Tri
bune and Herald, of New York, which reported it as 
. .  operating more quickly and correctly, even for sta
tionary engines, than the old two-ball governor, which 
depended upon gravity. " Mr. Silver's greatest success 
with it was in Europe. Admiral Pairs introduced the 

THOMAS SILVER. 
governor in the French navy in 1855, maintaining " it 
was just what always had been needed."  Vessels on 
the Continent soon adopted it. John Hamilton and, 
later, Osborne & Co. , engineers on the Clyde. became 
the manufacturers, realizin g large fortunes, though op
position was continual, one house in Glasgow confessing 
candidly as a reason for not using it that they realized 
$25,000 yearly by repairing engines on which it was not 
used. 

At the Royal Institute, of London, it was resolved 
that " Mr. Silver had done as much as any man livin g 
to facilitate steam navigation, enabling steam vessels 
to weather all gales without danger of broken shafts, 
wrecking,. and conseq uent loss of life. " Prince Albert 
said : .. Mr. Silver, it is too common sense a thing ; en
gineers must use it. " The British Admiralty ordered it 
into general use in 1864. and so did all the naval au
thorities of the world, exceptin/: that of his own coun
try, the United States . 

Thomas Silver, civil engineer and inventor, died in 
New York, April 12, 1888. He was born June 17, 1813, 
in Cumberland County, New Jersey, of American pa
rents, belonging to the " Society of Friends." When a 
boy he developed mechanical ingenuity, and at the age 
of nine years his little boat, with hidden propeller 
wheel and. other devices, was the wonder of the:country 
village. Models of his many subsequent inventions are 
at the Patent Office, Washington, Kensington Museum, 
London, and the Conservatoire des Arts, Paris. 

He was a member of the Franklin Institute, of Phi
ladelphia, and of different societies in Europe, and 
awarded several medals. His latest inventions were a 
mechanical lamp, and a lamp burner made to dispense 
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with glass chimneys, which is a great economical suc
cess. Our portrait is from a photograph by Tourtin, 
Paris. 

Advantace. of: Good Water Supplle •• 

All time saved from hard labor is a gain. The con
venience in cities and towns is a great advantage. In 
estimating the returns to be secured from a water sup
ply for a place, consideration must be had for items not 
appearing on the company's books, but which have It 
value inestimable in dollars. These are : 

First-Promotion of health. Water from a supply 
system averages much purer than from wells. It is 
stated that typhoid fever has practically become a 
country disease. In certain New England counties the 
lowest average mortality is in districts where there are 
mauy cities and towns, most of which have water sup
plies and sewerage systems. The highest mortality is 
in sparsely settled towns having no public works of 
this nature. Without a water supply we can scarcely 
have any sewerage system. The sprinkling of streets 
and decrease of repairs on gravel and macadamized 
roads are worthy items. 

Second-By saving property. A supply of water for 
fire purposes can best be provided in connection with 
the domestic supply, and the power to prevent It wide
spread conflagration lies usually in the proper arrange-

ment of the water supply systeIfl, where 
the hydrants should not be located too 
near large wooden buildings. 

Third-By reducing insurance. The 
insurance companies of New England are 
always ready to recognize the introduc
tion of water by a very substantial reduc
tion of their rates, generally from twenty 
to fifty per cent. 

Fourth-By encouraging manufactures. 
Many mills have private fire appliances, 
but all need external protection, and a 
reliable water supply and a consideration 
of its provisions and the consequent in
surance rates often determines the loca
tion of great manufactories. 

President Fanning stated that he had 
found that, for five years after the water 
supply was introduced in a certain city, 
the saving in insurance over the rates that 
prevailed before had been greater than 
the cost of the supply during that period. 
-F. L. Fuller. 

• • •  
Garnet. o n  Manhattan I.land. 

The occurrence of garnets on our island 
is wf>ll known, and their development at 
places has often attracted the attention 
of mineralogists. The very large and im
pressive specimen obtained by Mr. I. I. 
King, and now in possession of Mr. G. F. 
Kunz, is perhaps the most famous exam
ple of this species from within the limits 
of our city. Numerous specimens of con
siderable beauty and fair growth were 
obtained during tlie excavations and 
blastings necessitated by the prosllcution 
of the work of sinking the tracks of the 
N. Y. Central R. R. below the surface of 
Fourth Ave�ue, and the· gneissic and 
schistose beds of the island have afforded 
this interesting mineral in great num
bers, but of imperfect character and 

usually of small and inferior size. 
Recently Mr. Gilman S. Stanton, a young and alert 

mineralogist, has disclosed the presence among our 
rocks of a very elegant crystallographic combination 
of this mineral (trapezohedron truncating edges of the 
rhombic dodecahedron), which, symmetrically develop
ed and deeply colored, attain sizes varying from a 
little over an inch to one quarter of an inch in axial 
diameter, and form very pretty groups. This habit, 
justly admired by mineralogists, characterizes the 
Alaskan variety, which these in that respect resemble. 
They do not, however, possess the hyacinthine hue 
of the Alaskan examples, and are less translucent. In 
texture they are minutely fractured. They occur in a. 
vein of coarse grll.nite. are generally implanted in or 
near the feldspar elements, and when taken out present 
blurred or dull faces arising from a thinlfihn of ferru
ginolis clay deposited by infiltration. They have been 
formed in all probability slowly, and have not suffered 
distortion to any extent from disturbance during their 
formation, or by vein motion . They belong to the 
almandite variety of garnets (iron alumina), so far as 
can he judged, and present red to brown-red internal 
reflections. 

• f e , " 

EXTENDED observations at Paris and at Munich in" 
dicate that the sanitary condition of a locality depends 
on the IJ,mount of water contained in the ground. The 
years in which there has been a large quantity of 
ground water present hav� invariably been the 

healthiest, while those in which. there has been a 
smaller quantity have invariably been the unhealth
iest. 

© 1888 SCIENTIFIC AMERICAN, INC.



3 1 2  Jtieutifi' j.mtri'lu. 
The Pr01eeUon of Bon4lng_ fioo_ Ltgh1nlnlE. rapid current was further shown by the experiment of Tbe Ko __ CataeoDlb_. 
The. elementary notions about the . efficacy of light- connecting one end of the wire to one terminal of the As reported in the Architect, London, .a lecture was 

ning conductors have received, says Industries, a. rude machine only, and bringing the other end near it within delivered lately in Liverpool, by Professor Stokes, of 
shock from the investigations of Professor Oliver J. sparking distance. 

. 
Dublin, on " The ChJ}rch and Catacombs of Rome. " 

Lodge, which he brought before the Society of ·Al'ts in When a discharge occurs at the machine, a spark is The professor said that his own idea before he studied 
the Mann lectures, delivered on the 10th and 17th of also formed between the ends of this wire loop, show- the subject was that the city of Rome was built over 
March. The lecturer wisely determined to discard all ing that the curl'ent prefers to flow from the nearer them, that the catacombs had furnished the building 
preconceived notions which are current regarding the portions of the loop, and leap across the air space material for the city· thus erected, and that the early 
nature of lightnin� strokes, a.nd to start . his investi- rather than flow round tbe wire. Christians having discovered those excavations under 
gations on 8; perfectly new experimental basis. In his All these experiments illustrate the well known oc- their houses, made secret entrances into them, so that 
experiments he did not use the method adopted by currence of side strokes. If a flash of lightning strikes when any danger threatened them, or when they de· 
Franklin., who, as is well known, ilew a kite and a lightning rod, it will sometimes nm along the cond uc- sired to worship in secret, they just retired into those 
obtained electric sparks from the clouds ; but he used tor for a certain distance, and then, without apparent vast and gloomy recesses. 
a Voss induction machine and Leyden jars, by which rhyme or reason, leap across into the building and do The catacombs of Rome, however, were of quite a 
means the element of danger in the experiments was considerable damage. The resistance of the conductor different character. They were not undel' the city at 
obviated, while at the same time the phenomena were may be exceedingly low, and the earth may be very all-they were all outside, they were excavated in the 
under better control. good ; yet the discharge, after leaping through a few hills that. surrounded the city. Nor were the cata-

The arrangement of the apparatus may be thus briefly hund red yards of air into the conductor, does not take combs the usual places of worship of the early Chris
described : The terminals of the Voss machine were the path of least resistance along it to earth, but tians, because they possessed church buildings at a 
connected with the inner coatings of two Leyden jars strikes off. much earlier period than people imagined. There were 
standing upon the table, while their outer coatings The explanation, according to Professor Lodge, is· writings showing that long before the reign of Constan
were connected with two metal rods supported on glass that the self-induction of the conductor, quite irrespec- tine the Christians erected most magnificent churches . 

. stands. The ends of these rods, which terminated in tive of its electrical resistance, is sufficiently grea.t to Eusebius told them that " not content with the ancient 
knobs, could be approached more or less, and thus the prevent the passage of the CUTrent during the very churches, the C hristians erected spacious churches. " 
sparking distance could be varied. The potential on short time of a flash, and thus forces the discharge The edict of Diocletian ordered the destruction of 
the two outer coatings when the charge is slowly ac · laterally outward. He illustrates this by hydraulic the churches and the conflscation of lands attached to 
cumulating must evidently be equal ; but when a spark analogy. ·Suppose we have a tube bent into a U-shape them, while there were other evidences of the existence 
occurs at the machine between its electrodes, the dis- and filled with water. If on the surface of the water in of churches at the end of the third century. 
tribution of electricity is disturbed, and a second spark one limb is laid a piston, and a gradual pressure is ap- The whole extent of the catacom bs they knew not as 
may occur between the sparking rods. plied, the water will be forced out of the other limb yet, as most probably there were numerous catacombs 

If, now, these sparking rods should be joined by a without causing any sensible strain on the tube ; but still to be discovered. Competent authorities estimated 
stout copper wire of very low resistance, it would at if the piston on· the surface of the water be struck a the whole length of the catacombs as reaching 350 
first sight appear that no spark at all could be obtained, violent blow with a hammer, there is no time for the miles. This might seem an enormous length, but they 
however near the knobs were placed. But, to the sur- water to escape, although the tube may be very wide, must remember that the catacombs were excavated 
prise of everybody who saw the experiment, the length and in that case the tube is liable to burst. on different levels, so that four and even flve galleries 
of spark was scarcely diminished by joining to the The side flash from a lightning stroke corresponds to ran one above the other-in fact, the whole soil for 
knobs the ends of a No. 1 B. w.. G. copper wire running the bursting of the tube, and the evident remedy in the thirty or forty miles around Rome was hQneycombed 
round the room. case of the tube is to make it of an elastic material ; with them. These galleries were narrow, and ranged 

We have then this extraordinary phenomenon .. that and in the case of the conductor, to give the system from 2 t0 4  feet in width, and were from 8 to 10 feet in 
al thou�h the two rods are in perfect metallic connec- some elasticity of another kind, viz. , more electrostatic height. 
tion, the discharge prefers to take the short path capacity. Thili\ might, for instance, be done by con- The lecturer next described the pagan burial clubs, 
through the air, which must have an enormous resist- necting the conductor with one of the coatings of a and said the early church was built in the form of IL 
anee, rather tha.n the long path through the copper Leyden jar. Recently Professor Lodge showed that by catacomb, because it took the name, shape, and con
wire, which has practically no resistance. The explana- this means the sparking distance between the knobs stitution of. a pagan b.rial club. It was under the 
tion, as given by Professor Lod�e, is thl'.t the self-in- could indeed be elightly diminished: cover of these pagan burial clubs that, Christianity 
duction of the copper wire is so great as to almost en- The capacity of jar required for an actual lightning Beemed to have taken refuge and shE:>lter for the first 
tirely prevent the passage of a current within the very conductor would, however, be far too great to admit of 200 years of its existence, and through the toleration 
short time the spark lasts. such an arrangement in actual practice, and as a sub- afforded to those burial clubs the Christian church 

A thin iron wire of equal length was then substituted stitute the lecturer suggested that metal roofs and was enabled to execute the vast operations involved 
for the copper wire, and although th�s had a consider- la.rge conducting surfaces about the building should be in the formation of the catacombs. They had the 
ably higher resistance, the sparkintl distance was not connected with the conductor, so as to act as conden- testimony of Tertullian that toward the end of the 
materially altered. It . was, in fact, 'slightly less with sers. He also recommended to form the conducting I second century Septimus Severus owed a great deal to 
the iron wire than with the copper wire. system of a large number of thin wires in preference to Christian neutrality in the great civil war which raged 

Now, according to preconceived notions, the copper the employment of a single thick wire. ! at that time. The Christians had grown so numerous 
wire sRould have offered a much easier path for the The lecturer imitated the action of lightning by em- that it was almost as important for them to gain their 
passage of the current than the iron wire. In fact, ployipg two metal plates fixed horizontally one atiove neutrality as it was to gain their active co-operation. 
when Professor Hughes showed some years ago his the other, but insulated from each other. The lower In his subsequent remarks as to the excavation of 
classic experiment on self-induction of strai�ht wires, plate represents the earth, and the upper plate a cloud the catacombs, the lecturer explained the means that 
the conclusion was generally drawn from that experi- charged with atmospheric electricity. Into the inter- the church pos�ed to carry out such a vast work, and 
ment that lightning cond uctors should not be made- vening space are :placed conductors terminating in stated that the excavations were the result of the la
of iron, but always of copper, because a wire of the metal knobs :"r points, and their upper ends can be set bors of the f08sores or diggers, who were reckoned 
latter metal has very much less self-induction, at various dlta.�8 from �he upper p14te. . among the inferior clergy. 

It is well, known than an iron wire when traversed UPfn chargfti� the" ttpper plate from the machine, a • t • I .  
by a current becomes circularly magnetized, and thus lightning stroIte can be produced which will strike Deaf'enln" Floon. 

its coefficient of self-induction is increased as compared eithe.1" one or the other of the objects placed between Various expedients have been used and suggestions 
with copper, which, being a non-magnetic metal, can- the plates, and by this means can be determined the given for " deafening " floors, as it is called. We have 
not become so magnetized. But these experiments liability which different objects have of being struck. all heard, says the Building News, of mortar mixed 
were made with currents of a period which must be re- When the charge slowly accumulates on the upper with chopped hay or straw-a kind of pugging laid on 
garded as slow in comparison with the rapielity of a plate, a point is struck sooner than a sphere, even if the rough boards, carried by fillets fixed to the sides of 
lightning discharge; hence the iron had time to become point is further from the plate than the sphere ; and joists. This sort of pugging has Iltood well for centu
magnetized, and develop a counter electromotive force. between two spheres of uneqUiu diameter, a smaller 'ries, and is found to answer well as a deafening mate-

In Professor Lodge's experiments it appears that the sphere is more liable to be struck, although lower than rial. Among other substances used are dry lime rub
time of the discharge is too short to allow the iron wire the larger sphere. bish, sand, lime, hair, and dry ashes, sawdust, and 
to become magnetizE-d, and its greater resistance would On the other hand, if the charge, instead of slowly even cockle shells and cork chippings have been found 
seem· to constitute even an advantage in slightly dim- accumulating, is suddenly' transferred from another in the floors of old houses. Any of these materials in 
inishing the length and violence of the spark. To body to the upper plate, all objects are equally liable layers of 1� inches to 2 inehes will suffice to deaden 
further elucidate this point, the lecturer inserted a to be struck. Such a sudden transfer of the charge sound. Recent suggestions have been thrown out in 
capillary tube of very high resistance (some 100,000 takes place when lightning strikes from an upper to a our own jourual by correspondents. One of tltese is 
ohms) as ·a sh uut between the sparking knobs, and it lower cloud, and in this case. Professor Lodge's experi- to use thick felt laid below the floor boards .. A French 
was found that the energy of the spark had much ments make it evident that the lightning rod has no journal throws out auother suggestion attributed to 
diminished. protective zone, and that the body of a house may be General Loyre, who proposes, instead of loading the 

The infll1ence of self-induction was also shown by a struck although its lightning rod and conductor may floor with plaster, to flll in the space between the 
subsequent experiment in which a shunt between the be in an excellent condition; boarding and the plastering of ceiling with shavings 

. sparking knobs was formed by a strip of tinfoil folded From Professor Lodge's experiments it would appear which have been rendered incombustible by dipping 
zigzag, with insulation between adj&Clent layers. Such that absolute immunity from the danger of lightning them in a tub of thick whitewash. As it is known 
a conductor has very little sel f-induction, and accord- is not attainable, but that we may minimize the danger, that soft SUbstances inclosing air spaces form an ex
ingly the sparking distance was much smaller than not by the employment of high lightning rods and a cellent non-conducting material to sound, it is 
with the straight copper wire. few stout conductors, but by fltting the eaves and roofs thought that the shavings so treated will be found 

A tinfoil of equal length, but wound spirally upon a of buildings with barbed wire, and connecting the wire of great service, and it is said they are so incom
glass tube, was then inserted, and the sparking distance in a great number of places with the earth by iron wires bustible as to add considerably to the fire-rellisting 
was found to be considerably greater. This was evi- of comparatively small section. Professor Lodge re- properties of the building. Where it is desired to dis
dently due to the greater self-induction. Now, upon com mends ordinary galvanized telegraph wire as pre- infect the space between the floor and ceiling the shav
inserting an iron core into the glass tube, it would be ferable to copper wire, partly for electrical reasons and ings may be saturated with {'hloride of zinc, or the lat-
expected tha.t the length of. the ·spark would sensibly partly because it is not liable to be stolen. tel' may be added to the lime wash. The shavings 
increase, beeause the tinfoil and iron core would act as ... t I I  • }lave at least the merit of being light, which some of 
" very'powerful induction coil when traversed by alter- Llq old Blaeklnc. the materials we have named are not, and if they can be 
nating currents of moderate period. This blacking is made by digesting in a close vessel rendered non-combustible-a very essential condition 

Upon trying the experiment, it was, however, found at a gentle heat and straining : ·-we do not doubt that this kind of deafel}ing, so 
that no increase of spal'lting distance· resulted from the Lampblack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 drachm. cheap and easily procured, will be largely used. Slag 
insertion of the· iron core, and it was thus made evident Oil tnrpentlne . . . . . . . . . . . . . . . . . . . .  . • • . • . • •  . . . .  4 "  wool made ill the form of tiles or bricks is a good ma-
that iron at these rapid alternations completely 10ses· Methyl alcohoL. . . . . . . . . . . . . . . . . . . . . . . . � . . . . .  12 onnee&. terial to prevent the transmission of sound, a.nd any 
its mA<PIl. etic p.roperties. · The great obstruction which Shellac . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1� " flbrous material formed into cellular slabs answers the ...., ,.. White tnrpcntlne. : . . .  � i � . . . . . . . . . . . . . .  :. . . . . . . . .  5 drachma. 
even a stout copper wire offers to the �e of .. very 1IIIIldarIloll , . . . . . . . . . .  ; ." ... . . . . . . . . .  . . . . . . .  . . . . . .  II purpole. 
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THE ENGINES OF THE VESUVlU!I AND 'YORKTOWN. 

The launch of the two new cruisers was illustrated in 
our hst issue. The vessels, as far as regards their hulls, 
presented many features of interest. The ships, after the 
launch, were taken to the docks, and are now awaiting 
the reception of their boilers, machinery, and general 
equipment. In the present issue we give a view of one 
of the engines, as nearly completed, of each cruiser. 

The Vesuvius, the pneumatic dynamite gunboat, is 
to have two compound engines, driving twin screws, 
each carried by an 8 inch shaft. The engines are of the 
vertical type, with a framework of round bars, rendered 
familiar by its extensive adoption on the ThorneYLlroft 
torpedo boats. It is peculiar in the system of its com
pounding, possessing four cylinders, arranged for triple 
expansion. The diameters of the cylinders, beginning 
with the high pressure one, are 21� in. , 31 i n. , 34 in . ,  
34 in. , giving as relative piston areas 462ltlf high 
pres!mre, 961 intermediate pressure, and 2,312 low pres
sure. The pistou stroke is 20 inches for each cylinder. 
This type of engine occupies very little space laterally, 
which in so narrow a vessel as the Vesuvius is of para
mount importance. The cranks are equally distributed, 
making angles of 90· with each other. The shafts are 
hollow and made of Whitworth fluid-compressed steel. 
T hey were imported from England. 

The engines, by contract, are to indicate 3,500 horse 
power. Should this amount be exceeded on trial, the 
builders are to receive a premium for each horse power 
above it. It is be-
lieved that 4,000 
horse power will. 
be attained. 

1titufifit �mtritau. 
was manufactured by the Portable Gas Company, and 
was compressed to 30 atmospheres. It was drawn from 
a gas holder, and passed over water iuto '  a large and 
strong receiver, and from it into portable vessels, the 
principal condensation taking place in the recelver. 
The oil gas manufactured by the Portable Gas Com
pany was not distilled from shale oil or petroleum, but 
from other oils and fatty substances, mineral or vege
table. Between the years 1792 and 1�3, n umerous in
genious patents were taken out for manufacturing and 
com pressing oil gas for lighting and heating purposes. 
Oi l  or hydrocarbon gas was the product of heavy petrol
eum or shale oil once distilled. It had a specific gravity 
of about 0 '840, and flashed at about 220· Fah. In de· 
tailing the process of the manufacture of oil gas, the 
author described the works erected at the South Fore
land by Pintsch's Patent Lighting Company (Limited). 

The illuminating intensity of oil gas might be taken 
at from 40 to 50 candles when burned in a London 
standard Argand burner, with a consumption of 5 cubic 
feet per hour, u nder a pressure of 0·5 in. of water. The 
price varied from about 5s. 6d. to 168. per 1.000 cubic 
feet, being directly influenced by the quantity of gas 
produced, the management of the retorts, and the pl'ice 
of oil, fuel, and wages. Until the adoption of oil gas 
for their illumination, buoys aud isolated beacons were 
only useful for the purposes of navigation by day, but 
they were now equally so by night (in clear weather), 
enabling vessels to navigate with safety intricate chari-

3 13 
In 1885 t.he Canadian government adopted a combi

nation of the bell and gas buoy for service in i.he Gulf 
of St. Lawrence, the bell weighing 3 cwt. , giving the 
usual warning by day and night, supplemented by the 
light. The gas was stored in a welded cylinder (inde
pendent of the buoy proper) having a capacity of 339 
cubic feet.. The cylinder, when charged to 6 atmo
spheres, was capable of maintaining the light for 113 
nights and days. The weight of the buoy complete was 
9� tons. In 1881 a beacon lighted automatically by 
compressed oil gas on Pintsch's system was adopted 
by the Clyde Trust Commissioners, who had recently 
erected another on the Gantock Rock, off Dunoon, on 
the Argyleshire coast, and who were extending this sys
tem of illumination at Cardross and Dumbuck light
houses, Donald's Quay, Rashilee, and Dalmuir light 
towers. 

In December, 1885: two iron lighthouses, similar in 
construction, were erected by the Trinity House, one at 
Stoneness, oppo!!it.e Greenhithe, and the other at 
Broadness, on the Thames Estuary. At Stoneness 
Lindberg'S system had been adopted, the burner for 
producing the light being that of Lyth, of Stockholm. 
The light burned day and night at full power, show
ing a white light with short occultation at periods of 
about five seconds. A description of this system was 
given. The first cost of Stoneness Lighthouse had 
been 6301. , and t.he cost of its annual maintenance was 
881. Broadness light was produced by the combustion 

of com pressed oil 
gas. The intensi
ty of the flashes 
at Stoneness was 
about 60 candles, 
and at Broadness 
about 500 candiE'S. 

The engines of 
the Yorktown are 
also triple expan
sion, but have the 
regular three cyl
inders. They are 
to d I' i v e twin 
screws. Their di
ameters are 22 in. ,  
31 in. , 50 in. , giv
ing relative piston 
areas of 484 high 
pressure, 961 in
termediate press
ure, and 2,500 low 
pressure. The pis
ton stroke is 30 in. 
for each, and the 
three cranks are 
equall y  distribut
ed as I'egards their 
angular position. 
In placing these 
engines i n t h e 
hull, one is to be 
forward 0 f t h e  
other, to save fi ll
ing up the hold. 
The i n d i c a t e d  
horse power, ac
cording t o t h e 
contract, is to be 
3,000, a premium 
being offered for 
an excess, as in 
the case of the 
Vesuvius. T h e  

THE ENGINES OF THE VESUVIUS AND YORKTOWN, 

The first cost of 
Broadness Ligh t
house had been 
1,0261. , a n d  the 
cost of its annual 
maintenance was 
1281. Both Broad
ness and Stone
ness lighthou8es 
were u n d e r  the 
charge of a boat
man, who visited 
them a t i e a s t 
twice a w e e k , 
when"he adjusted 
and cleaned the 
apparatus. These 
s y s t e m il  being 
c o m  p a r a  ti  vel y 
new, no reliable 
COlli parison h a d  
yet been made as 
to their relative 
efficiency. An i m
portant installa
tion of an oil gal< 
a p p a r a t u s  f O I' 
lighting and fog 
signaling had re 
cently been made 
by the ComJJl i�
sioners of N o .. th
ern Lighthouses 
at Ailsa Craig, on 

shafts are of the same style and material as those of the 
Vesuvius, but are only eight inches in diameter. 
, The engines of both vessels are fitted with Marshall 
valve gear. With a single hand an engine can be re
versed, stopped, or started. The boilers are of steel. of 
the cylindrical locomotive type. The furnaces are cyl 
indrical and corrugated. The preHsure carried is to be 
160 lb. , MIIIl four boilers are provided for each ship. 

The performances under trial of these engines wil l be 
watched for with much interest, as there is every rea
son to believe that they will maintain the high reputa
tion of their builders, Wm. Cramp & Sons. 

• • • • • 
Compre •• ed 011 Ga •• 

At a recent meeting of the Institution of Civil Engi
neers a paper was read on " Compressed Oil Gas and 
its Applications, " by Mr. Arthur Ayres, M. Inst. C. E. 

In considering this system of illumination, its appli
cability to buoys, isolated beacons, lighthouses, and 
railway carriages, etc. , the author treated it under the 
primary heads of mode of manufacture, illuminating 
properties, cost, storage, and transit, and in doing so 
he referred to the early history of oil gas, and the pat· 
ents taken out from time to time in connection with 
the system. It ·was stated that in 1825 Faraday con
tributed a paper to the Royal Society " On New Com
pounds of Carbon and Hydrogen, and on Certain 
Other Products obtained during the Decomposition of 
Oil by Heat." That communication, however, dealt 
with the chemistry of oil gas. It was mentioned in that 
paper that 1 ,000 cubic feet of good gas yielded nearly 
one gallon of hydrocarbon. 

The gas from which the hydrocarbon was obtained 

nels, which hitherto could not have been attempted ex- the Firth of Clyde (Min. Proc. Inst. C. E. , vol. lxxxix. , 
cept at considerable risk. page 297), the first cost of which had been 24,0001 .. while 

Gas buoys, as at present used by the Honorable Cor- the cost of its annual maintenance was 7251. There 
poratiou of Trinity House, were constructed of best were now 214 buoys, lightships, beacons, and other 
mild steel. They were spherical, 9 feet in diameter, lights in use in various countries on Pintsch's system. 
and surmounted by a light wrought iron superstruc- The author next dealt with the applicatipn of com
ture, carrying a lantern inclosing the illuminating ap- pressed oil gas to lighting of railway carr)ages. It 
paratus. The total weight of one of these buoys com- was probably first tried in the year 1871 with satisfac
plete was about 80 cwt. , the weight of the buoy being tory results in Germany, on the Lowflr Silesian Rail-
78% cwt. , and that of the illuminating apparatus 1� way, and in England, in 1878, on the St. John's Wood 
cwt. The buoys were usually charged to a pressure of trains of the Metropolitan Rail way, with equally satis-
5 or 6 atmospheres, or from 75 pounds to 90 pounds factory results. The Great Eastern Railway Company 
pressure per square inch. The gas was' contained in was the next to adopt it, the Metropolitan Railway 
the spherical portion of the buoy, the capacity of which Company definitely adopted it for the whole of its roll
was about 382 cubic feet, and was consumed at the rate ing stock a few weeks later, and other companies 
of 0'75 cubic foot per hour, burning night and day con- quickly followed suit. The systelI�s chosen were those 
tinuously. of Messrs. Pintsch and Messrs. Pqpe & Sons, which dif-

When fully charged to 5 atmospheres, and burning fered but little from each other. Some trials were also 
at the above rate of consumption, the l ight would be made l)f Messrs. Bower's system on the Great Northern 
maintained for 106 nights and days. The intensity of Railway. The gas holder was attached either to the 
the ligh t was from 17 to 20 candles th rough the lens. roofs or to the under-framing of the carriages, and was 
The estimated cost of a first-class gas buoy, including charged to a pressure of from 6 to 8 atmospheres. The 
the lantern and illuminating apparatus, also royalty, gas was conveyed to the roof lamps bf pipes from the 
was about 4201. In a new form of gas buoy, constructed gas holders, passing through a contrivance for regulat
wholly of mild steel, it was intended to carry the gas ing the pressure at the . burners, one such '�ulator be
in the lower portion of the buoy. The capacity for ing attached to each carriage. There were now 23,499 
storage of gas would be 383 cubic feet, which,  at a pres-_ carriages so illuminated on Pintsch's system, and 2,791 
sUre of 5 atmospheres, would sustain the light (consum- on Pope's l/ystem. Taking the double journe'f between 
ing 0'75 cubic foot per hour) for 106 nights and days. Euston and Aberdeen, the cost of compre."Qj gas 
The advantages of this form of buoy were improved was 0 -0404d. per lamp per hour, and for the ordinary 
stability and its applicability to the recently adopted oil system o "385d. per lamp per hour, showing a greater 
uniform system of buoyage. The estimated weight of cost of the ordinary oil system of 0·3446d. per lamp per 
this buoy was about 6 toni, without mooringl. hour, or 8� times more than oil gas. 
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ENGINEERING INVENTION, 

A fish plate has been patented by Mr. 
Camille Licardie, of Clermont, De San Marcos, Guate
mala. It is desigued for use with railway rails. to be 
fastened lougitudinally by the fish plates, each of which 
has on each end a downwardly projecting tooth fitting 
loosely into a corresponding aperture in the base of the 
rail. 

• • • 

AGRICULTURAL INVENTIONS. 

A horse hay rake has been patented 
hy Mr. Julius H. Bally, of Paradise Hill, Ohio. It is 
desigued to gather tbe hay and discharge it iu a line 
paral iel with the hne of travel of the machine, and at 
right angles to its axle, the invention covering various 
novel features of combination and arrangement of 
parts. 

A planter has been patented by Mr. 
Alfred W. Black, of Traverse City, Mich. It is�for use 
with potatoes or other sets, and is made with two jaws 
to be forced in the ground a regnlated depth, the jaws 
being separated at the bottom to allow the contents of 
the planter to drop therefrom. the device also s�rviug 
to gauge the distance for the next hill. 

• • •  
MISCELLANEOUS INVENTIONS. 

A whip has been patented by Mr. 
Patrick S. Harrington, of Cheyenne, Wyoming Ter. 
This invention covers an improvement in the process of 
manufacture, consisting in wrapping an elastic stock 
with raw hide, together with a method of treating the 
hide before applying to the stock. 

A wagon brake has been patented by 
Mr. Fred Rice, of Shopiere, Wis. It is construeted and 
arranged to be operated by the neck yoke, and so that 
the brake blocks will not interfere with the free backing 
of the wagon, the invention covering novel features of 
coustruct.ion, combinatiou, and arrangement of parts. 

A clasp has been patented by Mr. 
James H. Conaty, of West Haven, Conn. The " cast 
off " finger or tongue of the clasp is formed from a 
part of the body of one of the jaws or members of the 
clasp, whereby the clasp can be produced with less 
labor than those of the usual construction. 

A glass cutting table has bee� pa
tented by Mr. Alonzo Hughes, of Orlaudo, ma:' One 
end of the table is provided with feedlug :and . gauging 
devices, and the other end has a plain surface and 
straight-edged eud upon which the jl'lass may be broken, 
with other novel features, for facilitating the work of 
the cutter. 

A dumping grate has been p�tented 
by Messrs. Peter Rensland and Charles Fi&ber, of 
Port Jervis, N. Y. The, coustruction is such that by 
rotating a longitudinal shaft the grates may be turned 
at any angle to the frame, or they may be'tumed com' 
pletely over and the faces used alternately, while the 
parts are interchangeabl�. 

A fruit jar fastening has been patent
ed by Mr. William Brace, of Washingtonville, Ohio. 
This invention covers a peculiar construction of cover 
and f';"teniug ball, the bail being swung over the cover 
in lockiug the latter down by a roller riding in a groove, 
and forciug the cover down with an elastic pressure 
until the lockiug position has been attained. 

Dental foil forms the subject of a pa
tent issued to Mr. Thomas J. Henry, of New York City. 
This invention covers a sheet of dental foil having de· 
pressions cauping breaks or .puuctures in the con· 
tinulty of its l1ber, and not mere superl1cial iudentations 
for · purposes of ornamentation, the punctures forming 
an important element in softening the foil. 

A shoe heel has been patented by Mr. 
Antoninus Farina, of New York City. It is designed 
to have the appearauce of being made, except for the 
heel tap, of a single thickness of leather, while wearing 
as 'the ordinary built.up leather heel, the construction 
being such that the tap may be readily removed when 
wOrn and another substituted without removing the 
heel from the shoe. 

A spoke drawer has been patented by 
Mr. John M. Germann, of New York City. It  has a 
main bar adapted to bear on and grip one edge or face 
of a spoke, with a stirrup for gripping the opposite 
edge, and a thrust bar adapted to hear on the wheel 
hub, making a �imple and inexpensive device for quickly 
and easily drawing the spokes from light or heavy 
wheels. 

A street and station indicator for cars 
and stages has been patented by Mary J. Watson, of 
Sacramento, Cal. It consists iu a series of cards ar
ranged to turn on a common pivotal wire, each card 
having two sets of names oppositely arranged with 
respect to each other near opposite edges of the card, 
the cards being of suitable size to admit of being in· 
verted. 

A wap:on axle has been patented by 
Mr. Nathan W. Blevens, of Aurora, Tex. The invention 
covers an axle combined with a spindle whose shank 
has a threaded Inner end, with nuts turned thereon on 
opposite sides of the inner seat, by whicb the spindle 
may be adjusted to and held in any desired position, 
and the wagon set to standard or narrow gauge as 
desired. 

An oven has been patented by Mr. 
Levi Coke, of Elmira. N. Y. It is for bakers' use, and 
has three lower compartments, an upper compart· 
ment, a central lIue in the top, and other novel features, 
affording means for uniform heating and keeping the 
shelves free from dust and smut, and wherein the 
�helves are arrauged handily, while the oven will be 
free from gas and smoke. 

An apparatus for coloring or bleach· 
ing cured or dried tobacco has been patented by Messrs. 
James K. Hardwicke aud James J. Redmon, of Mar· 
shall, N. C. It cousists of a structure with transparent 
or translucent outer wal l ,  an inner light·rellecting wall, 
with plant or leaf supports or racks, whereby the 

j'citutific �mtricau. 
tobacco will receive both direct and rellected light to 
give it a uniform color.· 

A nut lock has been patented by Mr. 
Marshman H. Phillips, of Verschoyle, Ontario, Canada. 
Its body is substantially rectangular in form, and con· 
structed of malleable iron, being · designed as a simple 
and cheap construction of nut lock for railroad rails, to 
effectually secure the headBjorjouts of It he bolts securing 
the fish plate, and forming a device which may be con· 
veniently removed when a rail is to be replaced. 

A pneumatic annunciator has been pa
tented by Mr. William R. Ostrander, of Brooklyn, N. 
Y. It has an alarm train provided with a toothed 
wheel, a toothed bar arranged to engage with the 
toothed wheel and formed with an elongated slot 
through which is passed a supportiug piu, au operating 
bar, and connections, the parts beiug so arranged that 
the resetting of the drops will rewind the alarm attach· 
ment. 

An apparatus for steaming cloth and 
other fabrics has been patented by Mr. Voorhees T. Van 
Fleet, of Somerville, N. J. It has perforated steaming 
beams constructed with a series of longitudinal com· 
partments arranged one above the other and provided 
with steam inlets and outlets at different heights, with 
other novel features. the apparatus being adapted to 
readily work on different kinds and thicknes�s of 
goods. 
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ample room is afforded for personal notes. The frame
work is presented In the printed text, and blanks are left 
for the details and notes to be filled in at will by the 
student. It thus takes the place partly of a text book 
and partly of a reference book, and it would doubtless 
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IDNTS TO CORRESPONDENTS. 
Name. and Addre •• must accompany all letters, 

or no attention will be paid thereto. This is for our 
iuformat!on, and not for publication . .  

Referenee. to former articles or answers should 
give date of paper and page or number of question. 

Inq nlrle. not answered in reasonable time should De repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his tam. 

8peelal Wrlt'en Informallon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

8elenllfte A.merlean Snpplemenl. referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly 6upplied on receipt of 
pnce. 

Blneral. sent for examination should be distinctly 
marked or labeled. 

(1) E. K. asks : 1. Is there anything I 
can use besides borax for soldering gold jewelry, for 
when you heat that it pushes the work away, or could 
I put anythine; in it to keep it from moving the work 
away? I use one kind of gum, but it is of not much 
use. Is there a substance which will stick the work to 
sheet iron, so when it is heated it will become hard, and 
thereby hold the work, so the borax in evaporating its 
water will not move the work away when soldering it! 
A. Use borax glass ftnely powdered and mixed with 
water, to form a thin cream. Borax glass Is prepared 
by fusing borax. 2. What can I put iu an alloy of gold 
and copp"r so as to make It hard? A. Try a small per· 
centage of tin. 

(2) M. S. asks : 1. Is it absolutely ne
cessary that the winding ot the coil on armature of 
�imple electric motor should be in even and parallel 
lines? A. It will not be fatal to the worklng of the 
machine if the coils are not absolutely perfect. High 
efficiency in the working of the motor can only be se· 
cured by careful attention to all details. The coils should 
be madtl compact, and the winding should be even and 
parallel. 2. Could the motor be used as a dynamo by 
making chauges, and what change would be necessary r 
A. To make a dynamo upon this llrineiple ,Jt is only 
necessary to use l1ner wire on the armature, and make 
the field magnet of cast iron. 3. Would it then furnish 
electromotive force sufficient to run a 16 candle power 
lamp? A. We think it is hardly sufficient to run such 
a lamp. 

(3) L. R. M. asks : 1. Can the simple 
electric motor described in the above paper for March 
17, 1888, be run by Grenet storage batteries, or If not, 
how can it be made to, also by what other ones beside. 
the one mentioned in thel article; can it be run? A. 
The motor referred to can be operated by any battery 
or arrangement of batteries that will yield a current of 
12 volts and 6 amperes. 2. Alao can the said motor be 
made into a dynamo, and if so, howr Also how many 
one candle power lamps would it supply, and how much 
power would it require! A. See reply to M. s. 

(4) G. L. D. asks : Will you kindly in
form me through your paper if simple electric mo· 
tor, if connected with an Edison dynamo, will run a 9 
inch swing iron lathe? If not, would it increase the 
power by doubling the width of armature, also that of 
magnet, and winding it the same with No. 16 A. W. G. 
cotton·covered magnet wire? A. The motor, If pro
perly wound, is of sufficient size to run such a lathe, 
doing light work, but the armature should be wound 
with finer wire. 

(5) J. A. V. writes : 1. I have just com
pleted an induction coil having about 2,400 feet of wire, 
No. 36. How many quart bichromate potash cells can be 
used! A. If your secondary wire is properly insulated, 
you can probably use about 6 cells of pluuging bichro· 
mate battery, with zinc and carbon plates 3x6 inches. 
2. The coil is constructed with a draw tube. Must the 
primary coil fit exactly in the draw tube or not! A. 
The distauce between the primary coil and the core 
aud the primary coil and the secondary wire should be 
only enough to admit of proper insulation. S. Is 
there any difference in currents, if there are four layers 
of wire on primary coil? A. There will probably be no 
advantage in using four layers of wire. 

(6) G. D. writes : I have tried the mag
netizing inftuence on my watch, and can say that my 
watch will not run, and am at sea to know what to do 
in order to demagnetize it. Would you please be so 
kind as to tell me what to do f A. Place your watch 
in a coil of 2 or 3 ohms resistance, conDect the coil with 
a plunging battery, reverse the current rapidly as the 
battery is plunged, and also while the elements are 
being withdrawn from the solution. Te<!t your watch 
by briuging it near a compass needle. If you find that 
auy part of the watch repels the compass needle, you 
will know that magnet.ism still remaius in the watch, 
and you will be obliged to repeat the operation just de· 
scribed. If, after treating it several times In this man· 
nero you find that It still retains magnetism, you can reo 
move the last trace by the judicious application of a 
permanent magnet to the edges of the watch. 

(7) G. E. S.-The only successful way 
of burning petroleum under boiler Is the jet burner, 
using the steam I\S a blow pipe. See SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 455, " Petroleum as Fuel ;" 
No. 592, " Petroleum Burners ;" No. 623, " Burners for 
Boilers;" No. 615, " Petroleum Fnel:" No. 618, " Le' 
noir's Petroleum Engine. "There are several patents on 
devices for burning petroleum. You can tum a screw 
easier with a long screw driver because you have a 
batter hold or lIl'ip. Salt liquefies ice by its chemical 
affinity for water, forming a liquid (salt water) that is 
fiuid at a very low temperature. 

(8) J. W. K., Jr.-Red shortness in iron is 
caused by excess of sulphur,amountiug probably to four
tenths to six·tenths of 1 per cent. This causes the iron 
to be brittle at a red heat. Cold shortness or brittleuess. 
when cold, is caused by phosphorus and .mcon, the 
proportions varying from one to two tenths of 1 per 

cent. You will ftnd descriptiou of crucible steel plant 
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in SCIENTIFIC AMERICAN SUPPLEMENT, No. 464. cru
clble. open hearth. and Bessemer in 505, open hearth 
illustrated in 615, Clapp-Griffith in 490, description of 
the steel plants in United States in 535, all of which 
we recommend for your perusal. To soften your 
brushes, put the sheUac brush in 95 per cent aicohol, put 
the paint brush in turpentine to soak, or in strong so · 
lution of soda in water. 

(9) N. N. W. -It is said silver prints 
will not curl at the edges if they are finally washed in 
the following solution : 

Water . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 1 part. 
A1cohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 .. 
Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .. 

To veI:tilate a small dark-room, connect the dark 
room light by a good sized pipe to the outer air, or to a 
chimney having a free draull:ht. Then provide open
ings in the partition at the bottum near the floor, pro
tected by A-shaped wings, which will keep out the 
light. but iet in air. The larger the openings in extent 
are, at the bottom. the better will be the circulation. 
The general principie to be borne in mind, is to let 
plenty of air in at the bottom, with an abundant free 
exit for the heated, bad air at the top, protected from 
light. 

(to) G. S. A. asks : 1. How can I make a 
stain for walking sticks, difl'erent shades1 A. See the 
formulas /(iven for stains of all colors in .. Moore's 
Universal Assistant and Complete Mechanic." which we 
can send you post paid for $2.00. 2. A method for 
polishing alligator teeth. A. Rub them flrst with flne 
glass paper and then with a piece of wet linen cloth 
dipped in powdered pumice stone. This will give a fine 
surface. and the final polish may be produced by washed 
chalk or fine whiting, applied by a piece of cloth 
wetted in soapsuds. 3. A method for bleachinll: them 
perfectly white after they have turned yellow. A. Use 
peroxide of hydrogen. See article on its application, in 
SCIENTIFIC AMERICAN SUPPLElIlBNT, No. 339. 

the temperature of boilin/( water, in an oven or other
wise, and varnish quickly, going only once over the 
work; put the work back in the oven for a few minutes 
to melt and make the lacquer clear. 

(17) J. M. W. asks wha.t kind of paint is 
the best, most durable. and smoothest to use on the 
bottom of small sail boats, yachts, on fresh water lakes. 
Used black paint composed of lamp black and linseed 
oil, last year,and bottom became very rough and coated 
with a vegetable growth. A. Use a lilLIe plumbago 
(palverized) in the black paint, when dry, rub down 
smooth with dry plumb820 on a woolen ral:. Repeat 
the rubbing at times during the season, and if the paint 
gets worn off or thin, rub with plumbago and linseed 
oil. A little coach varnish mixed with any painter's color 
makes a good finish for upp�r work. 

(18) H. N. L. asks : Will a balance wheel 
which is out of halance shake or tremble, if run on an 
upright shafn And if so, why 1 A. Yes; it will shake, 
aud if run fast enough it will shake the building. The 
centrifugal force of the heavy side will exert its full 
value npon its confining center or shaft, which will 
spring, and if in unison with the surroundin� frame
work holding the journals, may set a whole building to 
vibrating. 

(19) S. E. M. asks : What are the wages 
paid to good draughtsman, and what is the best way to 
learn draughtinll1 A. There is no regnlated scale of 
wages of a draughtsman. A boy can drive a rule and pen, 
but it takelfbrains to make a good draughtsman. This 
commodity may be worth from $500 to $5,000 per 
annum. If you have ideas and have the energy, you 
will succeed accordingly. To start, get the series of 
SCIENTIFIC AMERICAN SUPPLElIIENT, on mechanical 
drawing ($2.50), with the instruments there listed, and 
get to work. After you have assured yourself that you 
can handle the pencil and pen, offer your services as as· 
sistant in some engineering establishment. 

(20) T. H. asks a formula for the (11) J. H. F. asks how to make a toning strength of threaded couplings on iron pipe, in support. 
hath for rich dark tones. A. If freshly sensitized paper iug weight hung, as on a rope, safe load, aiso breaking 
is used. fume it for 25 minutes over ammonia. After or stripping weight. A. The ordinary make of coup
printing, and prior to toning. wash the prints in three lings on iron pipe cannot be trusted for more than one
changes of warm water. letting the last water contain half the value of the area of pipe section, on the basis 
a minute portion of carbonate of soda. Pour into the of 30,000 pounds per square inch, divided by 4 for safe 
toning tray the amount of gold you intend using, and I load, or divide the area of section in square inches by 2, 
neutralize it drop by drop with a saturated solution of and multiply by 30,000 for breaking load. Divide the 
carbonate of soda until it turns red litmus paper blue. breaking load by 4 for safe load for short usage. If for 
Then add the amount of warm water necessary to com' a pump rod, divide by 6. 
plete the bath, and dissolve in the tray 100 gr�ins of (21) W. B. asks : What will remove common salt. Let the hath stand for ten mlDutes. 
The longer you tone, the more purple will be the prints. 
They tum red at first, and then chanll:e to the desired 
color. If the bath is kept warm, the toning will pro
ceed rapidly. Use an abundance of the gold solution. 

(12) J. M. C. writes : While watching a 
pair of rough iron bevel wheels running, I saw sparks 
fiying from the teeth. Supposing that they were 
caused by friction through not being properly lubri· 
cated, I examined them, found no sign of cutting or 
nndue friction, and concluded that the sparks were from 
electricity,and not from heat. At the same time, in an· 
other place, one of our engines was so charged that it 
ran an electric bell with a single wire. A. We differ 
with you in rCll:ard to the cause of the sparks. The 
gears are metallic and are conductors of electricity. The 
conditions of metallic contact as with gearing do not 
admit of an atmospheric escape of electric sparks; 
they go the other way. The sparks, no doubt, are de
rived from the heat of friction developed in the minute 
particles of iron dust abraded from the surface of the 
teeth. The teeth of the gears would not show much 
increase in temperature, but any ' minute particles 
driven off by friction would take fire in the same man
ner as in the cold sawing of iron. The slipping of 
the driving wheels of locomotives strikes fire in the dust 
0: abrasion. Your engine was cbarged with electricity 
from the belt, which is a very common phenomenon. 
By placing an insulated row of metallic points near the 
inside of the belt, a few feet from the large pulley, you 
may make a very interesting electric display by insu' 
lating a person on a rubber mat, or a platform set on 
glass bottlcs, and in that way, by taking hold of the 
end of the metallic receiver under thc belt, make the 
perllOn a Leyden jar, capable of giving quite .. shock 
by touching another person or a number of persoll& 
holding each other's hands. 

(13) D. E. W. asks : 1. Can iron which 
has been made into stove funnels. but which is nearly 
new, be used for the field magnet of the motor? A. 
It is better to use new. clean iron, but without doubt 
your iron will answer if well scraped and cleaned. 2. 
In a bichro�ate of potash battery, would the battery 
work as well if the zincs were amalgamated 1 A. The 
zincs must be amalgamated. 3. Is there any llmit as to 
the numbers of messages which can be sent on the same 
line at the same instant ? A. The practical limit is four. 

(14) O. M. M.-There are tools sold by 
the dealers in emery wheels that break up the surface 
or true it, when glossy or ont of true. Hydrochloric or 
nitric acid will clean a metallzed wheel. Swab the 
surface with the acid, let it lle 15 to 20 seconds, and 
qnickly wash the surface clean with water, and dry. 

(15) F. M.-We have no knowledge of 
the welding compound you mention. nor have we any 
reliable receipts for welding cast iron to cast iron. Such 
work is impracticable. Steel, it is said (probably ma
chinery steel), has been welded to cast iron by the use 
of borax and sal ammoniac. Cast iron that has been 
treated to make malleable iron can be welded to steel 
with borax. It is also saId that two pieces of cast iron 
may be sweated together with borax. This process is 
liable to melt one or both pieces. 

(16) F. B. M. asks what to use to pre
'"lnt brass from tarnishing after it has been polished, 
as in the brass standar.,s and lecterns of a church; the 
manufacturers of them put something on that kept them 
from becoming dull for a long while. A Use a solu
tion of clear shellac in 95 per cent alcohol. A half ounce 
shellac to one pint alcohol, cork tight in a clear bottle. 
Shake and set it in a warm place for a few days. Decant 
the clear solution at the top for yonr lacquer. Use 
a camel's hllir Ollt brnsh. Heat the brass work to nearly 

shellac and varnish from Spanish cedar withont crack· 
ing or marring it? A. If it is a varnish in >+hich tur· 
pentine was the solvent, nse a mixture of alcohol and 
turpentine. If it is shellac varnish, it can be removed 
by a simple application of alcohol. 

(22) P. H. asks : 1. How is royal copper, 
or sometimes called cypress copper. made, such as seen 
on lamp bodies, imported from France1 A. For the 
red color on copper. Boil the articles in tartaric acid 
and water 15 minutes, rinse in cold water and dry. 2. 
Which is the best way to purify mercury for surgical 
purposes and for barometers1 A. Mercury is purified 
by distillation, or by prolonged treatment with dilute 
nitric or sulphuric acids, followed by washing and heat
ing to over 2W F. Distillation is the best method. 

(23) W. W. D. asks : 1. Can the small 
electric motor described in SCIBNTIFIO AMERICAN, of 
March 17, 1888, be driven by a current generated by an 
earth battery? A. We think it would be impracticable, 
as it would require a large number of plates of large 
sizll. 2. What number of plates will be required, 
what the size of each plate and how should they be ar· 
ranged in the ground so as to attain the greate.t electro· 
motive force1 A. We have no data which will enable 
us to estimate the number of plates required, but it 
would probably run up into the hundreds. 

(24) E. M. writes : I have secondary coil 
of an induction coil � inches long, 2� inches in 
diameter. hole through center 1� inches in diame
ter, wuund with 24 layers of No. 36 silk covered 
copper wire. What size of wire and how large core of 
primary coil for the above should be used to secure best 
results 1 A. The hole through the center of your coil is 
rather large-an inch, or 1� inches would have been 
ample. Make the core of your coil of a bundle of No. 
20 soft iron wire. The primary coil should consist of 2 
layers of No. 18 magnet wire. 

(25) S. D. B. writes : 1. I wish to make 
motor onc·half size of one vou describe. Please inform 
me the size wire I must use, both iron for armature ring 
and insulated. A. Use No 20 wire. 2. Will it be ad· 
visable to use it for watch makers' lathes, and is there 
power enough for Moseley's No. 2? A. It will readily 
run a watchmaker'S lathe. 

(26) J. P. M. asks how to cover a wooden 
wheel with emery so that it will stick. A. Use the best 
and strongest brown glue, well heated and quite thick. 
Warm the wood, and apply the glue hot with a brush. 
following behind the brush with a sprinkling pan of 
emery, or roll the wheel in the emery as fast as the 
glue is applied. When dry, the excess will readily come 
off by scraping. 

(27) D. W. C. asks : What is the metal 
molybdenum used for 1 A The principal use of 
molybdenum Is for the manufacture of molybdate of 
ammonia, used in phosphoric acid determinations, and 
of similar salts. 

TO mvENTORS, 
An 8.lI:perience of forty years, and the preparation of 

more than one hundred thousand applications for pa. 
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywbere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemptatlnll' the securlnll' of pateuts, either at home or 
abroad, are Invited to write to this omce for price., 
which are low. in accordance with the times and our ex
tensive facilities for conducting the buslnes.. Addres. 
MUNN &; CO .. office SCIENTII'lC AMERICAN, 861 Broad
way, New York, 

INDEX OF INVENTIONS 
F o r  which Letter. Patent oC the 

United State. were Gran"d 

1Iay 1, 1888, 
&ND :l:&CH BE&RING THAT DATE. 

rSee note at end of list about copies of these patents.] 

Air brake, T. S. E. Dixon . . . . . . . . . . ' "  , . . . . . . . . . . . . . . .  382,(lS1 
Alumina from clay, obtalninlr, B'. J. Seymour, 

382,197. 382.218 
AlUminum. furnace for reduclDll, F. J. Seymour . .  382.196 
Annunciator, pneumatic, W. R. Ostrander . . . . • • • . • 382,051 
Arrow for passing cord through pipe line., J. 

Geyser . . . • •  . • • .  . . . .  . • . .  . . • . . • .  . . . • .  • .  • •  . • . .  . . . . .  . • •  382.257 

Axle for thrashing machines, F. W. Robinson . . . .  382,009 
Axle lubricator, car, S. Vessot . . . . . . . . . . . . . . . . . . . .  382,246 
AxleiPlate for wheeled scrapers. agricultural ma-

chines, and similar purposes, pole attaching, 
G. W. Taft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,015 

Axle, wagon, N. W. Blevens . . . . . . . . . . . . . . . . . . . . .... . .  J82,211 
Axle washer, N. Harri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,259 
Bales, machine for putting ties on, W. E. DUn-

bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,222 
Baling press, P. K. Dederick . . . . . . . . . . . . .  : . . . . . . . . . .  382,1« 
Ballnlr preSB, W. A. Laidlaw. . . . .  . . . . . . . . . . . . . .  . . . . .  382,167 
Baling press. H. R. Wolfe . . . . . . . . . . . . . . . . . . . . . . . .. . . .  381,975 
Band cutter, J. L. Horst . . . . . . . . . . . . . . . . . . . . . . . .... . . .  381,926 
Bar. See Grate bar. 

. 

Basket. fruit, J. H. Marvll . . . . . . . . . . . . . . . . . . . . . . . ... . .  382,176 
Baskets, etc., apparatus for manufacturing, J,. 

Stevens . . . . .  . . . .  . .  . .  . .  . . .  . . .  . . . .  . . . .  . . . .  . . . .  . .  . . . . .  382,218 
Bath. See Needle bath. 
Batteries, automatic switch for secondary, J. S. 

Sellon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.112 
Battery. See Secondary battery. 
Battery ptate •• apparatus for preparing second-

ary, A. F. Madden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,098 
Bed bottom. W. J,. Phillips . . . . . . . . . . . . . . . . . . . . . . . . .  381,948 
Bed pH.D, Invalid' •• G. W. Tooker . . . . . . . . . . . . . . . . . . . .  381,972 
Bell, Signal, G. W. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381,917 
Bellows. F. Christen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.21' 
Belt tightener, C. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,001 
Bird food holder, H. F. Estabrook . . . . . . . . . . . . . . . . . .  382,255 
Bleaching, E. Hermite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.159 
Block signal. G. W. Peterson . . . . . . . . . . . . . . . . . . . . . . . .  382,053 
Board. See Ironlnlr board. Mould boards. 
Boller. See Steam boiler. 
Bolt. See �'lour bolt. 
Bolt cutter, W. L. Dutcher . . . . . . . . . . . . . . . . . . . . . . . . .  382,034 
Bolting reel, B. Knlffier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,096 
Bolting reel frame, W. E. Gorton . . . . . . . . . . . . . . . . . .  382,152 
Book cover. E. V. Fohlln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,U8 
Boot or shoe nail or rivet, G. A. Cavalli . . . . . . . . . . . .  38:!.1172 
Boot or shoe, ventilated, H. A. Stevens . . . . . . . . . . . .  881,962 
Bottle stopper, W. H. Redington . . . . . . . . . . . . . . . . .. . . 382.191 
Bottling machine. beer . . T. C. Bauer. . . . . . . . . . . . . . . . .  382,028 
Box. See Letter box. Musical box. 
Box or case, A. H. Storey. . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,120 
Brake. See Air brake. Car brake. Wagon 

brake. 
Bridie bit die and making bridle bits, J. Stanley. .  382.276 

Brooder, poultry, G. S. Singer . . . . . . . . . . . . . . . . . . . . . . .  381.960 
Buckle, E. H. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381.978 
Buckle and spring hook, combined, W. Jame . . . . . .  382,16<1 
Buckle shield, elastic, G. O. Simmon .. . . . . . . . . . . . . . .  882,2« 
Buckle, suspender, C. Voorhis. . . . . . . . . . . . . . . . . .  . . . . .  382,199 
Bumnlr machlue, T. E. Keavy . . . . . . . . . . . . . . . . . . . . .. . .  382,0'1 
Bunll' fastener, Gemunden &; Gartner . . . . . . . . . . . .. . .  381,920 
Bunll' making machine, F. M. La Bolteaux. . .  . . . . .  382,1m 
Burial caskets, fastener for, E. &; B. Holmes . . . . . .  382,100 
Burner. See Gas burner. 
Bustle, I,. Smith. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  882,059 
Button, A. J. Shipley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,115 
Buttonhole cutting and emboSSing machine, 

French &; Meyer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381,995 
Cable grip, W. J. E. Carr . . . . . . . . . . . . . . . . . . . . . . 381,9!U. 381,905 
Cannon, pneumatic, W. A. Bartlett . . . . . . . . . . . . . . . . .  381,901 
Cant haok. C. Nygaard . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 382,240 
Canteen, E. A. Trim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,020 
Car brake, E. E. Baker. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381,978 
Car brake. J. S. Sterrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,018 
Car coupling. W. De Cew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381,914 
Car door. T. G. Rull'head . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S8"1,2� 
Car door, freight. C. HRIl'er . . . . . . . . . . . . . . . . . . . . . . . . . .  382,154 
Car, stock, Miller &; Seltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,238 
Car, street, J. W. Evan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SlU,918 
Car swltcb, automatic, J. R. Potter . . . • . . . . . . . . . . . . .  381,949 
Cars. air brake for railway, T. S. E. Dixon . . . . .. . . . .  382,032 
Cars, electric lighting apparatus for railway, H. 

.0:. Dey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  381,915 
Cars. sand box for street, W. V. H. Willson . . . . .. . .  882.247 
Carpet fabric. H. Hardwick . . . . . . . . . . . . . . . . . . . . . . . . . .  882,157 

CarrlRll'e boot, J. W. Storrs. . . . . . . . . . . . . . . . . . . . . . . . . .  381.965 
Carriage curtain IIxture, F. A. Brandenburll' . . . . . . .  382.287 
Carriage toP. J. Mortz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S8l,945 
Carrll>l!e top, foldlnll'. J. Mortz . . . . . . . . . . . . . . . . . . . . .  381,9« 
Carrier. See Bilg carrier. Trace carrier. 
Ca.e. See Printer's rule case. Show case. Watch 

case. 
Casting saw t.eeth, mould for, H. G. Hubert . . . . . . .  382,088 
Celllnil', metallic. W. R. Klnnear . . . . . . . . . .  382,092 to 382,00<1 
Cervix clamp. W. S. How . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,089 
Chain, drawinll', C. C. Kllulk et Gt • • • • • • • • • • • • • • • • • • • •  382,C43 
Chain, drive, E. Schenck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,057 
Chair. See Tilting chair. 
Chuck, lathe, F. H. Van Houten . . . . . . . . . . . . . . . . . . . . .  382.123 
Churn. L. H James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,168 
Cill'ar boxes. tempOrary partition for, N. Du Brul. 382,221 
Cigar bunching machine, Logan &; Cnlley • • . • . . • . .  882,965 
Clamp See Cervix clamp. 
Clasp See Ticket clasp. 
Clasp, J H Conaty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,1174 
Clipping machine, hair, L S Lee . . . . . . . . . . . . . . ... . .  382,288 
Clothe. drier. H C Price . . . . . . . . . . . . . . . . . . . . . . . . . .  3&2,269 
Clutch, friction, W. R. Havens (r) . . . . . .  . . . .  . . . . . . .  10,926 
Coat and hat hook, W H Lawsou . . . . . . . . . . . . . . 882,097 
ColI'ee making machine, l!l K. Sargeant . . . . . . . . . . . .  882,111 
Comn. J H Chambelli . . . . . .  • . . . . . . . . . . . . . .. 8'l2.186 
Colter, rolling, D A Moon . . . . . . . . . . . . . . . . . . . . . . . .  382.289 

Combination lock. J Bergman . . . . . . . . . . . . . . . . . . . .  881.908 
Conveying apparatus, H. U Palmer . . . . . . .  . . . . . . S82,(l52 
Cooker, steam, Smith &; Barker . .. . . . .  882,286 
Copies, apparatus for .ettlnll' writing, J Corzon . .  382,H8 
Copper, purification and alloying of, F. J Sey-

mour , .  . .  . .  . '  . . .  . • .  • .  ' " M • 382.198 
Corkscrew, McCarthy &; Theni. . . . . . . . . . . . . . . 882,005 
Com shucking and shelJlng machine, L. R Whit-

Ing . . . . . .  . . . . . . . .  . .  . . .  . .  . . . .  . . .  . . . . . .  . . . . . . .  882,285 
Com splitting and cuttinll' machine, C J Porter . • 382,108 
Coupling See Car coupling. Pipe coupling. 'rhill 

coupling . 
Crank and lever motion, W. A. Pitt. . . . . . . . .  . . ... . .  382,189 
Crucible, J E. Holmes. . . .  . . . . . . . . . . . . . . . . . . . .  ... . . .  382,087 
Cultivator, H. L. McCoy . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  382,180 
Cultivator, J. F. Packer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882.184 
Cultivator, cotton, Irwin &; Hall'J(rove . . . . . . . ... . . .  382,162 
Cultivator, wheel, W. 1.. Cassaday . . . . . . . . . . . . . . . . . .  381,965 
Cut-oil' for spouts, F. Driller. . . . . . . . . . . . . . . . .  • .. . . . . 381,990 
Cntter. See Band cutter. Bolt cutter. 

3 1 5  
Damper, stovepipe, J. M. Will1ams, J r  . . . • • • . . • u • • •  882,126 
Dental fOil, T. J. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,085 
Derrick, D. H. Cram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,141 
Disks from WOOd, machine for cutting, C. H • .  

Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 381,947 

Door button, F. J. Herrick . . . . . . . . . . . . . . . . . . . . . . .. . .  382,086 
Door check, C. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.283 
Drier. See Clothes drier. 
Drum, H. G. I,ehnert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,045 
Drum head .tralners, hook for, G. Van Zandt .. . . . . 382.124 
Bilg carrier, Huey & Bally . . . . . . . . . . . . . . . . . . . . . . . . . . .  381,!128 
.o:lectrlc currents, convertinll'�and distributing. N. 

Tesla. . . . . • . . . . . . • . . . . . . . . . • . . • . . . . . . . . . . . . . • • . . . . .  S82t� 
Electric machines, armature for dynamo, R. Mac-

kie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 382.17t 
Electrical distributioD, system of, N. Tesla . • . . . . . .  381,9':'0 
Electrical transmission of power, N. Tesla, 

382,280, 882.281 
Electro-magnetic motor, N. Te.la . .  381,968. 881,90S, 362,2'l9 
Elevator. See Portable elevator. 
Elevator .&fety device, J. S. Beggs . . . . . . . . . . . .. . . . .  882,208 
Elliptic spring, W. G. Holmes . . . . . . . . . . . . . . . . . . . . . . .  381.925 

Enlrlne. See Rotary engine. Steam engine. Steam 
or gas motor engine. 

Envelope. elastic foldlnll display, H. P. Eysen-
bach. . . .  . . . . . . . . .  . . . .  . . . . . .  . . . . . .  . . . .  . . . .  . . . .  . .... . . .  881,9111 

Exhau.t, utilizing, W. Schmidt . . . . . . . . . . . . . . . . . . .  381.961 
Explosive charll'e, J. W. Graydon . . . . . . . . . . . . . . . . . . . :182,229 
Explosives for uBe, preparing, J .  W. Graydon . . . . .  382,228 
Fabric. See Carpet fabric. Knitted fabric. 
Fabric turfing Implement, C. C. Harris . . . . . . . . . . . . .  381,997 
Fan, J. B. Baermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.205 
Fan, M. Rubin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,242 
Fan for ventilating purposes, J. Stewart . . . . . . . . . . .  382,119 
Faucet attachment for barrelo, J. Paulus . . . . . . . . . .  362.186 
Faucet, wooden, O. Knipfer . . . . . . . . . . . . . . . . . . . ... . . . 362.186 
Feedlnll' device, salt. Undner &; Hammer . . . . • • • • . .  382.00! 
Fence, T. Houck . . . • . . . . . . . . . . . . . . • . . . . • . • . . . . . . . • . . .  SS2,2S8 
Fence, H. Mater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,178 
Fence. P. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381,9'2 
�'ence post, S. W. Fulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.256 
File, paper, A. B. Sherwood . . . . . . . . . . . . . . . . . . . . . . . .  381,969 
Fire alarm signal circuit, W. Carroll . . . . . . . . . . . . . . . .  382,258 
Firearm •• rear sight for. D. V. Bean . . . . . . . . . . . . . . . .  882,180 
Fire e.cape, H. L. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381.982 
Fire escape ladder, J. W. Frey . . . . . . . . . . . . . . . . . . . . . .  382.150 
Fire hydrant, A. H. Mellert . . . . . . . . . . . . . . . . . . . . . . . . . .  381,9{() 
Fire kindler, J. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881.951 
Fire. and preventing the escape of steam In ral1� 

way cars, device for extingui.hlng, S. H. Har-
rinll'ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381.92j 

Fires In railway cafs, device for extinguishing, 
Harrlnjl'ton & Grafstrom . . . . . . . . . . . . . . . . . . . . . . . . .  381,923 

Fish plate, C. Licardle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882.047 
Flo'I;J.r bolt, C. H .. Bro�ne • . . . . • . . . . . • • • • • • . • • . . • . . . . • .  382,]85 
Fork guard, C. H. Stelgleder . . . . . . .  . . . . . . . . . . . . . . . .  382,000 
Frame. See Bolting reel frame. 
Furnace bridge wall. T. Reese. Jr . . . . . . . . . . . . . . . .  , . . 882.109 
�'u.e for projectiles, contact, J. W. Graydon . . . . . .  382,227 
Gauge. See Surface ll'aUlle. 
Gas and air, device for mixing, E. B. Denny . . . . . . .  382.1176 
Gas burner, automatic electric, E. E. BRiley . . . . • . .  882,2J:9 
Gas lighter, electriC, C. W. Holtzer . . . . . . . . . . . . . . . . . .  J82.oo1 
Gate. See Hatchway Irate. Railway or farm 

gate. 
Gate, F. W. Berninjl . . . . . . . . . . . . . . . • . . • • . • . • • • . • • • . • . S82,06S 
Glass cuttinlr table, A. Hughes . . . . . . . . . . . . . .. . . . . . . . .  382,2.'14, 
Glassware. coloring, H. E. Mueller . . . . . . . . . . . . . . . . . .  882,105 
Glove packalle binder. C. Connolly . . . . . . . . . . . . . . . . . .  382.1175 
Gloves, etc. , fastener for, E. J .  Kraetzer . . . . . . . . . . . 381,005 
Grain binding machine. C. Younll' . . . . . . . . . . . . . . . . . . . 882,203 
Grain cradle, J. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88�,0".A 
Grate bar. M. H. Moskovits . . . . . . . . . . . . . . . . . . . . . . . . . . 882.1<» 
Grate, dumping, Rensland &; Fisher . . . . . . . . . . . . . . . . 382.005 
Grate, lire, D. M. Crumley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881,!l89 
Grinding mill, J. S. Woodcock . . . . . . . . . . . . . . . . . . . . . .  3&2,202 
Hair curllnll' and crimping device, M. Campbell . . .  381,983 
Hame fa.stener, A. G. McLeod . . . . . . . . . . . . . . . . . . . . . .  382,103 
Hanll'er. See Pipe hanger. 
Harrow, disk, A. Corbin, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  381,908 
Harrow, leveler. and cultivator, combined. P. N. 

Applegate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 882,2()( 
Harvester. S. D. Maddin . . . . . . . . . . . . . . . . . . . . . . . . . . . . S82,049 
Harvester, corn, J. T. McHenry . . . . . . . . . . . . . . . . . . . . .  382.100 
Hatchway gate for elevators, C. M. Greenman . . . .  882.037 
Hay rake, horse, J. H. Bally. . . . . . . . . . . .  . . . . . . . . . . . . as::.0(;7 
Hay stacker. D. M. Campbell . . . . . . . . . . . . . . . . . . . . , . .  382,21 ; 
Heel protector. F. J. Herrick . . . . . . . . . . . . . . . . . . . . . . . 382.?6 ) 
Heeling machine, Tyler &; Merritt . . . . . . . . . . . . . . . .  3&2,121 
Holder. See Bird food holder. Pen holder. Tire 

bolt holder. 
Hook. See Cant hook. Coat and hat hook. 
Hoop, J. Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  382.26' 
Horse detacher, A. M. Witherington . . . . . . . . . . . .. . . 382.201 
Horse.hoe, J. E. & E. W. Bingham . . . . . . . . . . . . ... . . . 382,131 
Horseshoe, Jonas & Hirsch . . . . . . . . . . . . . . . . . . . . . . . . . .  382,040 
Horseshoe pliers. S. J. Hurley . . . . . . . . . . . . . . . . . . . . . . . 382,263 
Hose nozzie, I. W. McGaII'ey . . . . . . . . . . . . . . . . . . . . . . . . .  382,099 
Ice dog, T. S. Hit.chcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362,261 
lIl'nlting apparatu •• electriC, He., & Weinmann .. . .  382,231 
Indicator. See Station indicator. Steam boiler 

Indicator. Street and station ludlcator. Water 
Il'auge indicator. 

Inhaler, C. C. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,113 
Insulating joint, J. T. Robb . . . . . . . . . . . . . . . . . . . . . . . . . .  382,272 
Ironinll' board, J. J. H. Llberoth . . . . . . . . . . . . . . . . .. . . .  382,170 
Jack. See J,ifting jack. 
Jar fastening, fruit, W. Brace . . . . . . . . . . . . . . . . . . . . . .  382,212 
Joint. See Insulating jOint. Sheet metal jOint. 
Kcyhole guard. C. R. Uhlmann . . . . . . . . . . . . . . . . . . . . . . 382,122 
Knitted fabric, C. J. Appleton . . . . . . . . . . . . . . . . . . . . . . . :l81,899 
Knitting machine. W. H. Stewart . . . . . . . . . . . . . . . . . . .  881,963 
Knitting machine • •  tralght, C. J . A ppleton . . . . . . . . 381,898 
I.adder. E. A. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,IH 
Ladder witb jump .shelf, step, J. T. W. McLaulrh-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .. 382,102 
Lamp, H. A. Black. . . .  . . . . . . . . . . . . . . .  . .  • .  � . . . . . . . . . .  882.210 
Lamp and burner, central draught, F. Rhind . . . . . . 882,2'00 
Lamp, carbureting gas, A. Kitson . . . . . . . . . . . . . . . . . .  881 ,!J3.t 
Lamp, miner's safety, A Howat . . . . . . . . . . . . . . . . . . .  882,161 
Lamp, 011 spray or vapor, Neilson &; Taylor . .  '" . 382,100 
Lamp .ockets, protector for electriC, C. P. Reilly. 382,110 
Lamp., adjustable nipple for Incandescent elec-

tric, E. F. Gennert . . . . . . . . . . . . . . . . . . . . . . . . . . . &1.921 
Leather gouging machine, �'rench &; Meyer . . . . .. . 1!bt.!1.14 
Leather scraplnll' machine, J Hodsklnson. . . . . . . .  3S'l.2W 
Letter box, J •. A. Hoke. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . 382.0(;U 
Lever. quaternary yielding, T J Mayall . . . . . . . . . . 882.2107 
Lifting jack, S. Z Schwenk . . . . . . . . . . . . . . . . . . . . . . . . ;182.194 
Liquid forcinll' apparatu •• H B. Lytle . . . . . . . . . . . . . 882,2.16 
Liquids, apparatns for coolinll', C. C. Hanford . . . . .  382,156 
Lock. See Combination lock. Nut lock. Safe 

lock. 
I,ubrlcator. See Axle lubricator. 
Malt liquors, making, C. C. Hanford . . . . . . .. . . . . . .. 882,1li5 
Mandrel, roller, S. P. M. Tuker . . . . . . . . . . . . . . . . . . . . . d82,016 
Measurinll':devlce, rope, L. J. Ros . . . . . . . . . . . . . . . . . .  382,198 
Meat cutting machine, Rlnman &; Zimmerman . . . .  382.192 
Mechanical movement, T. R. McKnigbt . . . . . . . . . . . .  382,101 
Metals by meaus of electrolYSiS, apparatus for 

produclQIl', J. Omholt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,188 
Meter. See Water meter. 
Mill, See Grinding mill. ROlling mill. Sawmill. 
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Mould boards, attachlnll, J. F. Packer . . • . . . . . • . • .  382,185 
Moulding machine, sand, J. R. Davies . . . . . • . • • . . • • •  382,211 
Motor. See Illiectro-magnetic motor. Spring 

motor. 
Musical bOI, E. Fornachon . . . . . . . • . . . . . . . . • • • . • • • • • •  382,080 
Mu.lcal Instrument, keyboard, A. L. Caldera . . . . . .  380,028 
Mustard pot, pneumatic.. M. Dehnert . . • . . . . . . • . . . . •  382,218 
Needle bath, B. C. Smith . . . . . . . . . . . . . • • • . . . . . • . . • . • . •  382.011 
Needle Ilroovlnll machine, J. Berrl" . . . . . . . • . • • . • . . .  382,250 
Nozzle, IIlIInll and ponrlng, N. Thomp.on . . . • . . . . . •  SSI,971 
Numberlnll machine, S. K. White . . • . . • • . . . • • . . . . • • •  SSI,9'14 
Nut lock. W. Dunn. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  . • • • • 382.0'l8 

Nut lock, M. H. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SS2.0M 
Nut lock. J. G. Ware . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  382,200 
OrsoJfe mineral and red lead, manufacturing, A. 

C. Bradley . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • · · . .  382,010 
Ordnance for land defenses, carrl8lle for heavy. 

W. J. 1I0yle . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  381,1119 
Ordnance for land defen.e., monntlnll for heavy. 

W. J. Hoyle . . . . . . . . . . . . . . . . . . . • • • • • . . . . . . . . . . . . •• . •  SSI,9lO 
Ordnance, pneumatic, N. W. Pratt . . . . • . • . . . . • • • . . . •  881,000 
Ordnance, terret mountlnll for, T. Nordenfelt ... . . 983,18'l 
Orllan. reed. I. B. Taylor . . . . . . . • . . • • . . • • . • • • . • • . . • . • .  382,016 
Oven, L. Coke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,078 
Packing, rod. Jj'. Pinch. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 382,187 
Painter' • •  tage, Bowyer &; Ca.per.on . . . . . . . . . . . . . . .  882,252 
Paints, etc., manufacturing the oxides of readily 

oxidizable metal. for, A. C. Bradley . • • • . • • . . • •  382,1.l3 
Pan. See Bed pan. 
Pantaloons, H. T. CauJlet . . . . . . . . . . . . . . . . . . " . . . . . . .  382,000 
Pavlnll .treets and road., P. Griffin . . . . . . . . . . .. " . .  382,153 

Pen holder, electriC, C. W. Reltler . . • • . . . . . • • • . . • • • •  881,963 
PeDcil .harpener, C. W. Boman . . . . . . . . . . . . . . .. . . 382,I8'l 
Photographic hAad. screen. O. C. White . . . . . . . . . . . .  382,125 

Pin. See Salety pin. 
Pipe COils, appliance for cleaning, F. Farrar . . . . . . .  382,147 
Pipe couplinll, J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881,918 

Pipe couplinll, S. R. Dre •• er. . . • .  • . •  . • . . . • • . . . • • . . .  881.916 
P.pe coupling. J. G. PII.ter . . . . . . . . . • • . . • . • . . . • . . . . . .  382,101 
Pipe coupling, J. Story . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881,966 
Pipe hanller. G. W. Lutz . . • • . . . . . . • . . • . • . • • • • . • . . . . .  382,171 
Pipe rlvetinll machine, G. Cumming . • • • . . . .  0 • • • • • • •  882,142 
Pipe testing apparatu., G. W. Lutz . . . . . . . . . . . . • . • • .  382,172 
Pipe testing apparatu., Lutz &; Dillon . . . . . . • . . . . . • •  882,266 
Planers, extension tool for. H. K. Porter . . . . . . . • • .  382,268 
Planter, A. W. Black . . . . . . . . . . . • . . • • . . • • . . . . . . . • . . • • •  882,069 
Planter, cotton. F. W. Symmes . . . . . . . . . . . . . . . .. . . . . . 881,9M 
Plow, F. NIt.chmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881.94Il 
Plow. hlll.lde, R. A. Corn . . • . • • . . . • • . . . • . . . . . . . . . . . • .  381,909 
Plow point, detachable, H. MCCluey . . . . . . . . . . . .. . .  882.119 
Plow, three-wheel rldlnll, S. B. &; J. C. Tol.on . . . .  882,019 

Portable elevator, J. Dick . . . . . . . . . . . . • • . • . . . . . . . . •• . .  382,017 
Po.t. See jI'ence po.t. 
Post omee dater. canceler, and register, com-

bined, J. T. Argo . . • . . • • • . . • . • . • . . • • • . . . . . . . . • . . . . .  881,9'16 
Pot. See Mnstard pot. 
Press. See Ralinll press. 
Printer's rule case, M. C. Harris . . • • . . • . . . .  . . . . . . .  382,088 
Printing musical aud other characters. device for, 

Becker &; Monnier. . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  881,902 
PrIutlnll press cylinder., reversing Ilear for, G. D. 

Ern.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . .  881,001 

Protector. See Heel protector. 
Puller. See Stump puller. 
Pulley, W. H. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,!Xi2 
Pulley., apparatus for putting drlvlnll belts on, 

J,elchsenrlnll . . . . . . . • . • • • . . . . . . . . . . . . . . • . . . • • . . . .  382,046 
Rad.ator, S. Ill. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881.1155 

Radiator for steam or hnt water, W. W. Canlleld • •  881,984 
Radiator, steam, S. Ill. Rhodes . • • . . . . . . • . . . . . . . . . • • . .  881.9M 
Rallway and conveyer, pneumatic, T. A. &; A. A .  

Connolly . . . . . . . . . . • • . • • . . . . . . . • . . • . . . . . . . . . . . . . . . . .  88I,:J07 
Railway crosslnll, J. T. Mabhey . . . . . . . . . • . . . . • . . . . . .  882,178 

Bailway or farm Ilate, Wright &; ShBver . . . . . . . . . • . .  382,022 
Rail way Signals, device for actoatlng, J. J. Turner 382,284 
Rail'fay switch, H. D. Baldwin . . • • . . . . . . . • . . . . • . . . . .  SS2,u66 
Railway tie. W. H. Britton . . . . • . • • . . . . . . . . . . . . . . . . . .  382,184 

Railways, fOOL Iluard for, T. A. Griffin . . . . . . . . . . . . . .  882,088 
Railways, switch for .treet, C. F. Spencer . . . . . . . • • .  382,2'/'5 
Rake. See Hay rake. 
Razors, device for sharpening, P. J. Caesar . . . • . . • •  382.027 
Reel. See Bolting reel. 
Regulator. See Temperatnre FeIlUlator. 
Ro11lng mill, Fawell &; Hemphill . . . . • . . . . . . • . • • • . . . .  882.005 
Rollinl( mill for maklDll tubes, 8. P. M. Tasker. . . .  382,017 
Ilotary enlline. A. W. &; W. G. Billlnll • . . . . . . . . • • . . . •  882,209 
,;addle, harness. G. Rank . • • • . . • . • • • • • . . . . • • • . . . . • . • • .  881,952 
Safe lock, A. G. Borton . • • . . • • • • • • . • • • . • • . . . • . . • • • . .  382,011 
Safety pin, H. C. Henze. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,232 
Sand trap, B. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 882,117 
Saw handles, machines for forming, C. L. S. 

Walker . . • . . . . . . . . . . . . . . . . . . • . . • • • • . . • • • • • • • . • . • . • • •  382,064 
Sawmill, band, E. W. Avery . . . . .  : • • . • • • . . • • . • • • • • . • •  881,9'11 
Saw settlnll device, W. T. Slicer . . • • . • • • . . • • . . . . . • • .  382,116 

Saw teeth. machine for swalling, J. F. Tridell . . . . •  382.062 
Sawing machine, Circular, J. W. Frank . . • • • • • • • • • • •  382.081 
Sca.lfold and stBillng, N. Stadler . . . . . . . . . . . . . . . . .. . . . 382.245 
Scale, platform. W. C. Kelley . . . • . • . . . • . . . • • . . . . . . . • . 881.9S1 
Screen. See Photollraphlc head .creen. 
Screw stoppers, manufacture of, Barrett &; Var-

ley. . • • .  . . .  . • • • • • • • .  . • • • .  . • . . • •  • . • • •  • . . . . . . .  . •  . . .  . . . .  382,206 
Seat. See Spring seat. 
Secondary battery, A. V. Meserole . . . . . . . . . . . . ... . . .  881,941 
Sew8lle, means and apparatus for collectlnll and 

.eparatlng. W. A. Pitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.188 
Sewer cleanlnll mechanism, J. A. Wyman . . . . • • . . • .  382,127 
Sewing machine for connecting soles and upper •• 

P. A. &; J. Coupal . . . . . • • . . . • . . • • • . . • • • . •  ' "  . .. . . • .  881,987 
Sewinll· machine for uniting soles to upper., P. A .  

Conpal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  881,988 
Sewinll machine tension mechanism, J. Cummlnll 881,912 

Sewlnll machines, cnttlng attachment for, II. 
Lefeber. . . .  . . • • . • • . .  . . •  . . . . . . • . . . . . . . • .  . . • • .  . • • . . . .  382,169 

Sheet metal corrugating and edging machine, Ill. 
R. Stasch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,277 

Sheet metal joint, R. E. Goodrich . . . . . . . . . . . . . .. . .  882.151 
Shell, J. W. Gfaydon . . • . . . • • . . •  ' "  . . . . . . . . . . . ... . . .  882,226 
Shell for eIploslves. J. W. Graydon . • • . • • • • .  � . . . . . •  882.228 
Sbell. high explosive, J. W. Graydon . . . . .. . .  382.224. 382,225 
ShiP. J. Molfett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881,94.1 
Shoe, J. J. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  881,929, 88I,!l1'O 

Show case. H. Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  881,961 
Signal. See BlOCk 811lnal. 
Signaling apparatus, T. Shaw . . . • • • • • . • • . • • • • . • • • • • . • 881.963 
Signaling at sea, D. Ruggles . . . . . . . . . . . . . . . . . . . . . . . .  382,(156 
Sirup and beer from maize, making, A. E. 

1tieutifit �mtritau. 
Station Indicator. K. S. Nickerson . • . . • . • • • . . . . . • • . •  882.0116 
Steam boller, G. S. Strong. • • . .  . . •• • •  • • • • • • . • • • .  . • . . .  382,061 
S�m boiler Indicator, L. D. Copeland . • • • • • . . • • • .  382.140 
Steam engine, caustic .oda, A. H. Stow . . • . • • • • • • . •  SSI.96'1 
Steam engine, direct-acting, Garland &; Catlin • . . •  , 882,082 
Steam or gas motor engine, B. C. Pole . . • . • • • • • • • • •  882,008 
Steaminll cloth and other fabrics, apparatus for, 

V. T. Van Fleet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,001 
Steamships, .tern post and stern frame for, W. 

1'. Sylven . . . . . . . . . . •  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.014 
Stone sawing machine., method of and apparatus 

for leedlng chilled shot ln, E. J. Hawley . . . . . . .  881,999 

Stopper. See Bottle .topper. 
Store .ervlce apparatus, '1'. A. Simonds et al . . • • • • . 882,010 
Stove and range, cooklnll, W. II:. Prall . . . . . . .. . . . . . 382,241 

Stove, heating, Ill. Henn . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  882,158 
Stove, vapor, J. B. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . 382.021 
Stoves, lire pot for, W. J. Keep . •  ' . . . . . . . . . . . . . . .. . . .  882,090 
Street and station indicator. M. J. WatbOn . . • .• . . " a82,065 
Stump puller, L. Lato . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · • .  882,096 
Surface gaUlle, Lln.ley &; Forry . . . . . . . . . . . . .  " . .. . . . . 881.987 
Switch. Bee Car switch. Railway .wttch. 
Syringe. hot air, Ill. T. Starr. " ,  . . . . . . . . . . . . . . . .. , . . . .  882,012 
Table. See Glass cutting table. 
Telegrllph receiver, C. Selden. . . . . . . . . . . . . . . .  . . .. 88'.1,196 
Telephonic Intercommunication, .ystem of, J. A. 

McCoy . . . . . . . • . . . • . . . • . . .  , . . • . . • • . . . • . . . . • . .  " .... . .  881,938 
Temperature rellulator. automatiC, W. S. John-

80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.165 

Thill coupllnll, Martz &; Illsselbnrn . . . . . . . . . . . . . . . . . .  SIl2,I77 
Ticket clasp, J. L. Shay . . . . . . . . . . . . . . . . . . "' . . . . . . . . .  882.204 
Tie. See Ra.lway tie. 
Tilting chair, J .  W. Kenna . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,285 
Time detector. watchman's G. B. Fessenden, 

881.992, 881,998 
'l'lre bolt holder, T. B. Casey . . .  • • • . . . •  . • • •  • • .  . . • . . •  382,029 
Tire shrlnker, J. D. McGee . . • . . • . . . . . . . • • • • • • • . .  · . • •  S8l,009 
Tobacco coloring apparatus, Hardwicke &; Red-

mon . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,084 
Tool, combination. McCray &; Norton . • • , . . • • . • • . 882,181 
'1'oy, mechanical. J. W. Hale . . . . . . • . . . • • • . • . . " . , .  881.9'J2 
Trace attachment, W. J .  Howard . . . . . • • • . . • • . . . . •  882,002 
Trace carrier, Ill. R. Crockett . . . . . • . . • . • .. . • • . • . • . . . . .  882,216 
TraffiC, appliance for handlinll rapid transit pa.-

senger, A. M. Welllnaton (r) . . . • • . . . . . .  . . . . . . . .  10,927 
Trap. See Band trap. 
Traps, forcing cylinder for cleanlnll. J. H. Austin 882,129 
Truck, hand, J. H. Alexander . . • • . • • • . • . . . . • • . • • . • . .  382,248 
Tug tastener, F. P. Circle . . . . . . . . . . . . . . . . . . . . . . . . . . .  881,906 
Tug, hame. J. S. Schott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,!Xi8 
Type wrltlnll machine, J. D. Illscohar . . • . . • . . • . • . . . .  382.146 
Type writing machine. B. Granville . . • • . . . . . • . • . . . •  882.036 
Type wrItinll machines. Inking device for, L. S. 

Crandall. . . . .  . . . .  . . . .  . . . . . ; . . . . . . . . . . . . • • . • • •  . . . . 881,910 
Umbrella sopport, A. B. Stevens . . . . . . . . . . . . . . . . . . . . 382,118 
Valve Ilear, H. Lechtenberll . . . . . . . . . . . . . . . . . . . . . . . . .  882,188 
Valve, hydraulic, M. B. Kirker . . . . . . . . . . . . . . . . . . . . . .  382.008 
Vehicle runnlnll ilear, G. A. Bowen . . . . . • •  : . . .. . . . .  881.981 
Vehicle sprinll, E. Clilf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 382,187 

Tehlcle, two-wheeled. H. G. M. Howard . . . . . . . . . . .  881,927 
Vehicle, two-wheeled, H. Malmberg . . . . . . . . . . . . ... . 382,1.5 
Vehicles, sprinll coupler for, �'. Bacon . . . . . . . . .. . . . .  881.900 

VelOCipede, J. Schemmel. . • .  ; • . . . . . . . . . . . . . . • • . . • • • .  881.956 
Veneer cuttlnll machine, Ill. Densmore . . • • . • • • • . • . .  882,219 

Wagon brake, F. Rice . . . . . . . . . . . . . . . . . . . . . . . . • . • • • • .  882.271 
Warp splittlnll machine. F. Haskell . . . . . . . . . . . . . . . . 381,998 

Wash stand bowl, N. O. Bond . . . . . . . . . . . . . . . . . . . .... .  382,251 
Wabher. See Axle wa.her. 
WashIng machine, W. Fowles . . . . . . . . . . . . . . . . . . . . . . . 3S"J,I49 
Watch ca.e; R. J. Quiltley. . . . . . . . .

.
• . . • • . • . .  • • • • •• . .  SS'.l,I90 

Watche., device for holding, Ill. J. I,ezard . . . .... . . .  881,9l6 
Water closet hopper and bowl, A. Ivers . . . • . . • . . • . . 882,089 
Water closet supply apparatn., J. P. Adams . . . . . . .  .lS2,12S 
Water closets, service box for. J. Crawford . • . . . . . . 881,911 
Water Ilaulle Indicator, J,auderholm &; Olson . . . . . .  382,044 
Water meter, pi.ton, F. W. Dick . . • • . . • . • . . . . . . . • . • .  l!82.14D 
Water wheel, turbine, N. F. Burnham . . . . . . . . . . . . .  382.026 
Weanlnll muzzle for animal., J. F. Mille • . . . . . • . . • •  882.29'1 
Wheel. See Sprocket wheel. Water wheel. 
Whip, P. S. Harrlnllton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882.258 
WhIp button rollinll machine, W. A. Heath . • . •• • .  382,230 
Wick trimmer, A. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,!XiO 
Wire COil. ornamental, l�. M. Devore . . •  00 • • • • • • • • • • • 382,220 
Wrench, J. H. &; F. L. Coes . . . . . . . . . . . . . . . . . . . . . . . . . . 382,188 

DESIGNS. 
Book cover protector, Stl1l' &; Watroui . . . . . . . . . . . . . .  18,298 

Carpet, Ill. Poole . . . . . . . . . • . . . • • . . . • • . • • . • • • • . . . • • • • • . . . .  18,294 
Carpet, E. G. Sauer . . . . . . • . . . . . . . . . . • . . . • . . . . . .. 18,296, 18.29'1 
Cloak, Infant·., Ill. L. Jenkin • . . • • • • • • . . . . • • • • . . • • • •• . .  18,286 
Clock dial, O. Bartel . .  • . . . • • . . • . . . . . . . . • . . • • • • • •  18,28'l, 18,283 
Cnstume, Illrl'. street, E. L. Jenkins . . . . . . . . . . . . . . . . .  18.287 
Costume, lady·s. H. F. Duke . . . . . . . . . . . • . • . • • . . • . . . . .  18,284 

Costume, lady'., M. B. Kent . . • • . . . . . • • • . • • • . . • . . . . • . .  18.289 
Costume, lady's princess, E. Moran . . . • . • • . . . • • •  0 • • •  18,291 
Sidewalk dead'light lrame, P. H. Jackson . . . . . . . . • •  18.286 
Spoon, G. I. Mix . . . . . . . . . . . . • . . . • • • . . • . • . . . . • • • . . • • . . . • .  18,290 

Type ornament.. font of combination, C. E. 
Heyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,285 

Wrap, lady's, Ill. Moran . . .  , . . . . . . . . . . . . . . . . . . . .  , .... . 18.282 
Window guard, J. Plrkl. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,293 
Wrapper, lady's, L. Rova . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,295 

TRADE MARKS. 
Boilers. compound for preventlnll incruststion and 

for removlnll scale In, Lewis Manufacturing 
Com pany . . . .  , . . . . . . . . • • . . • . . • • • • . . . . . . . . • • • • .  , . . . .  . .  16,406 

BOilers, steam and hnt wlltQr, Pierce, But/er &; 
Pierce Manufacturing Company . . . . . . . . • • • . •• . . .  15,410 

InRI de Palre, each IUliertlon • - • "Ii ceuta a lin e. 
Back pqe. each In.ertlon • • •  81.00 IL line. 

The above are chaFjles per agate Iinll-about eight 
words per line. This notice shows the wtdth of the line. 
and is .�t In 8Ilate type. Engravings may hAad. .. dver
tisement, at the same rate per agate line, by measure
ment, as the letter pre... Advertisements must be 
received a� publication office as early as Thursday morn
ing to appear in next issue. 

SEBA!��&c�"AJ! CO'S 
LA. TIiES��:e� 
Drill Presses, Chucks. Drills, 
Dogs,and maChinists' and 
teurs' outfits. Lathes on 
Catalngues mailed 

1 65 W. 2d St.. 
LIMITING NUMBERS OF TEETH IN 
Gear Wheels.-A valnable paper by George B. Grant 
treating of the dl1l'erent method. of determlnlnll the 
IImltlOil numbers of teeth in Ilear wheels when small 
l'!����g':�� ��h�f::yst!;� cf����.'i;;���1ia.;r:.!� 
volute system. Unreversi.ble teeth. With 11 ligures. 
Contained In the SCIENTU'IC AMEHICAN SUPPLEM<NT, 
No. li9". Price 10 cents. To be had at this olHce and 
from all newodealers. 

ARTESIAN 
Wells. 011 and Gas Wells, drilled tr:::}���:::��� 
��.,';,�="':"''":l= able Hone Power and Mounted 8teBm Drll1ing Mnchlne. Cor l00 to 
600 ft. Bend 6 cent. for Illustrated ca.ta.logue. 
PlerceWell ExellvatorCo. . :Vpw York. 

Stone ChaDDeling Machines, 
ROCK D R I LLS, 

Gadden, Quarry Bars, Plulr 
aud Feather Drills. aud 

.. ' .... n .. , .. n,1 Qu arJ'Yinlr IU achinery, 
Send tor foil descriptive catalogue. 

In!crsoll Rock Drill Co . ,  
1 0  PARK PLACE, New York. 

T E L E S C O P E S - THEIR HISTORY 
and the· discoveries made with. them.-By Prot. E. S. 
Holden. An Interesting historical paper. discussing the 
develo

�
ent of the telescope from the time of Gailleo �X;o ;U;e::���!:,

a
l'o���t;'::'�:rc�Cf3N�:�� A¥:� 

had at thl. office and from all newsdealers. 

WOOL HAT MAKING. - FULL DE-
scription of the process.-Wool ' washlmr, carding and 
formiBll, settling. bumping and wa.hlng out. stretcb
Ing or .tumplng, drying. storing and steaming, pulling 
out. dyeing. bloCklng

j
storlng, pressing. tlnlshlng, round-

�'!,fo��;:��:.
n
�lig�

n
:��c��::::::�'a

g
l:��:f:m 

AME.tICAN SUPPLEMENT, Nos. 626. ti'lR. and 6'19. 
Price to cent. each. To be had at this office and from 
an newsdealers. 

�tul �i�k M,chin�:, Driu: � Kiln: 
Gregg's Steel Brick Mllchloes, Front and Ornamental ; 
Gregg's Clay Crusher Roller Mills ; Grell

j
's DIslnte-

f:ua:;:�:r.��
s ; ,

G
i:��g,..

S
��� l1r���s 

f
��Ckrli�rns��1! 

rect, Down £f..ft, and Compartment ; also, Hydro-Car
bon Furnace.. Plan. and Specilications by competent 
e
n�

i
ft'i\l��b"

r
it:°.:t�� ;8�f.iiRnw CO., 4'13 WILl nut St • •  Philadelphia, Pa . . U. S. 

A PRACTICAL SUCCESS. 
VAN BUZEN'S PAT. LOOSE PULLEY 01LIlR. 

Thousand. 10 satisfactory every
day use. Entire reliability and con
stancy demonstrated In a two years' 
test by (wooJd be) Eastern skeptics. 
Econ0

':Ye 
shown by reasonable prices 

��� A"'Cat�ro�:��llB' Send for 
V.\N UUZEN &; '1'I FT, Cincinnati. 0 

Coal, anthracite and hltumlnons, North River Coal !»l�T PRESS $8. Circular size ta. New .... 
a d Wharf C 1< .. � paper size $«. Type setting easy n ompany . . . . .  ,,. . . . • • . . . . . • •  • • • . . .  • • . • .  fI,'tUi1 rioted directions. Send 2 staID ,; Flour. Mar.hall, Kennedy &; Co . . . . . . . . . . . . . . . . . . . . . .  15,401 our wnfor catalogue pre.ses. type car:f., 

Ho.lery, Ill. Scheltlln &; Co . . . . . . . . . . • • . • . . . • . • . . . . .  15,412 1 CARDS
&;c .• to factory. KELS,EY &; CO. 

Metal, anti-friction. American Improved Anti. Ii: Mertden. Conn. 
Friction Metal Company . . . . • • . . . • . . . • . . . . . . • • • . . •  15,39'J I ht aD Blectric Bell lD your h0118e or shop Phot,ographlc paper for mskinll prints. E. &; H. T. I tOIl 0&11 40 It III lite OUtftt. l'rIoeU sO Anthony &; Company . . . . . . . . . . . . . . . . . . . . • . • • . . . • . .  15.400 OUtlitoona' of 1���\ Pnsh Buttou, 

Radiators, A. A. Grlffinll Iron Company . . • . • . . . . . . .  15.404 100 fee I:,',;'f;'ihre. 
Radiators, WlI1lams &; Tompkins . . . . . • . . . . . . . . . . • • • . • 16,414 1$6 .t �7 � J" dD :e::RO •• 

Ribbons and piece sllk8, Murphy, Grant &; Co . . . . • •  15.408 It i. imporl&n"f::."�yO!l�l'iltn::..'�!t o. 
Stocking., W. Starker . . . . • • . • . . . .  .,. . . . . . . • . . . . . • . . . . . •  15,418 
Tobacco for chewlnll, pi nil, J. H. Harllrave &; Son •• 16,4!Xi 
Tobacco or tobacco In bulk, plUIl or twist, Arnd &; 

Bell . . . •  , • . . . . . . . . . . . . . . • • • . . . • . • . . . . . • .  , . • . . .  • .  . • .  . . .  15,tOl 
Tobacco. smoklnll and chewlnll, Fishburne Bros . • •  16,403 

SC I EN T I F I C  B OOK 
C A T A LOC U E , 

RECENTLY PUBLISHED. 
Feroe (r) . . . . . .  . • . . •  • • • . . • • . . .  . • . . .  . • • • . . • • . . • • • • . •  10,925 

Skate, SMW, P. Conradson . • • . . • • . . . • • • • • . . . . . • • • . . . .  882,2,';4 
UIt.ramarine, Deschamps Freres . . . . . . . . . . . . . . . . . . . . . 16,402 
Underwear, cotton. A. Zerban . . . . . . . . . . . . . . . . . . . . .. . .  16,415 
Underwear. woolen, A. Zerhan . . . . . . . . . . . . . . . . . . . . . . .  15.416 

Our new catalogue contalnlog over 100 pages, Includ
Ing works on more than IIfty dllferent subjects. WlIl be 
mailed tree to any address on application. Skin. and other leather, treatlnll morocco, C. M. 

Kimball . . . • . . • . . . . • . • • • . . . • . . . • . • • • . . • . . • . . . . . • . • • •  881,!l3S 
Skins. apparatns for treatlnll, C. M. Kimball . . • . • • •  881.952 

Ventilators, J. H. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . .  15,411 MUNN &: VO • •  Pnbllshers Scientillc American, 
361 B,·oadway. N ew York. 

DELAFIELD'S PAT. SAW CLAMP 
? ------ � �  

'1 r ! I I  1 1 1 ' 1 1 1 1 1  - - • �_�IIJIJI � h� 
With saw for cuttlnll metals. Saves all the broken 
hack. saw blades. In use over two years In al1 parts of 
the country, The new clamps have the edge. !>evel1ed 
that hold the saw. By mail. with nne blade, 60 cent •• 

Extra blades8�" I �". " Star
i
" 7 cents each, 70 cent. per 

dozen. by mail: Blades 8" x " , "  Stubs," 35 cents each, 
b���o.Fl:W\\i��\\l8"iiKS, Norotou, Conn. 

CAS I'ING METALS UPON COMBUSTI
ble Materials.-A paper by A. E. Onterbrtdge Jr., de
scrlblog a prO�"88s of castlOil lron Bnd other O\etals upon 
lace, embrofderies. fern fronds. and other combustible 
materials. With 4 Illost ... tlons. CoBtalnetl In SCmNTI
FIC AMEIUCAN SUPPLEME"T. No. tiO I .  PrIce 10 cents. 
To be had at this office and from all newsdealers. 

GHARTERIS GAS ENGINE. 
The safest, most reliable and economical Motor 10 

existence. 
Independent of Gae Work. aud Machine •• 

2 to 25 H. P. So it can be used anvwhere. 
Makes Its Own Cas 

AT COST OF ABOUT 
6& cents per M Feet. 

A Saving of 25 to 65 per ceut 
'1�a:l:]':,��

ed over all other Gas 

Chicago Agent : H. H. LATHAM. 
42 Dearborn Street. 

New York House : 
12 Cortlandt Street. 

Williams & Orton Mfg. Co� 
P. O. Box 14B. STERLING, ILL. 
THE DEVELOPMENT OF THE MER
'l��\:r!:"s8��Ci�!����r::�'l:I:;; 1:��fr'i��.�:: 
curial air 

J:
umps 10 use from early times upto the present 

rf�I%�w�l"�M::r� :: Yll'�tf�w,,::r:u��: 
ward driving pumps. N. �omblnatlon pnmps. V. In. 
jector pumps. VI. Mechanical mercurial pumps. With 36 enllravlngs. Contained tn SCI&� TlFlC AMF.RICAN 
SUPPLEMENT, Nos. 6"9, 6:10 and 631. PrIce 10 cent. 
each. To be had at this office and from all newsdealers. 

THE MIND CURE.-BY MARY .T. FIN-
ley, M .D. A review ol the theory of metn

\'!
'
r.
slcal heal-�fn!� It� r������l

h
I:i�!?I'Z�;"�lf:�L���T.

C
*�: 0"". J;'rlce 10 cents. To be bad at this Office and from 

all newsdealers. 

GUILD It, GARRJSON 
:B�OOB.x..Y1V. 1V. ·Y • •  V. s • .&. 

Builders Of Steam Pump. for Water and every de
scription of Liquids or Semi-liquids. YaCll ll m Pump. oft-he highest efficiency. Pilter 1" 'e8e Pnmps. All', 
GaM. Rnd A ci d  IIlower.. Air Vompre.eor •• 
Boller Feed Pum ps, etc. 

itfiQ 
SUPERIOR Stationa.ry Engines 

wl. h  Plai n Rnd A u . nma. 
tic C u . -oll". VeJ'llcal Rnd 

_ Horizontal. . Penna. Diamond Drill Co .• 
-==== - Birdshoro. Pa.. 

FOR.EZG-J.V TR..A.X>E. 
JOHN G. ROLLINS &; CO •• Limited, London. England, an 
old established and reUahle House, are well situated to 
represent American Manufacturers 10 the sale of their 
prodncts In Fnrelgn Countries. Satt.factory AmerIcan 
and EngU8h reference If required. Address direct, or 
American OlHce. 4 Stone Street, New York City. 

TO BUSINESS MEN. 
The value o f  the 8cnDNTIFIC AMERICAN as an advertisinll medium cannot be overestimated. Its clrcoJatlon Is many times greater than' that of any similar journal now published. It 1I0es into ai/ the States and Territories, and Is read In all the principal libraries and reading rooms of the world. A buslnes8 man ·wants something 

:"o;:r�
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i
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t
�h::w� advertises In the 8cnDNTI1I'IC AMERICAN. And do not let the advertising agent Intluence you to substitute .ome other paper for the SCIENTIFIC AMERICAN, when selectloll a list of publications In wn.cn you dec.de .t Is for yonr Interest to advertise. This Is freqUently done, for the reason tnat toe SIlent gets a larger eommlsslon from the paper. having a small circulation tlIan 18 allow. ed on the SCIENTIFIC AMERICAN. �� rates see top of lint column of this page. or a,d. 

MUNN &: CO • •  Publlsh,,1'Il. 
361 Broadway. New York . 

2nd � MACH INERY Ji 
N. Y. Mach'y Depot. Bridge Store 16, Frankfort St . •  N.Y. 

PROPULSION OF STREET CARS . .,... A paper by A. W. Wright. In which an endeavor Is made to soive the problem as to the amount of power reqwred to st .. rt a street car and keep It In motion under average condltlotl8. Contained In ScIENTIFIC AMERICAN SUl>-
��:�3:'fi'�.n liJ�"e�����.�

nts. To be had at this 

STEA.M and ELE(lTBIC LA."VNCHE�, iIiIpz.a..u.re lIoats, SaUIinI1 �, .... . � Paddlina Canoes, oars. BoWlodta. - Saa., de. SO . P8lle catalogue. . , . '  . . �:� �e::�U-IIN�I�::rat�

. 

s. 
twn tM scUmUJIc American. J. H. RUSHTON�. • . .  Vall ton. 1'i. Y. 

Slate picker, automatic. Coxe &; Salmon . . . . . . . . . . . . 882.215 A Printed COpy of the specilication and drawing of 
Soda, etc., apparatus for c&ustlclzlng, G. W. Ham- any patent In the foregoing Ii.t will be furnished from 

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881,996 this office for 25 cents. In orderlnll please state the name 
Spinning mule. T. H. Conley . . . . . . . . . . . . . . . . . . . . . . . . . 882.189 and nnmber of the patent desired, and remit to Muon &; ICE and REFRIGERATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6,  Coal & Iron Exchange, New York. Spool or bobbin. J. N. Kelsea . . . . . . . . . . . . . . . . . . . . . . .  882,001 Co •• 881 Br;oadway, New York. 
8prlnll. See llllIiptic sprlnll. Vehicle spring. Canadian Patent. may now be obtained by the 
Sprlnll motor, P. A. Dohls . . . . . . . . . . . . . . . . . . . . . . . . .. . . 382,088 Inventors for any of the Inventions named In the fore-
Spring seat, M. J. Batrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,207 j going list, provided they are simple, at a cost of $40 
Sprlnt) .. r, C. M. Col1\n8 . . . . . . .  " 

.

. • . • . . • . • • . • • . • . . • . .  '

.

' 881,986 each. If  complicated. the co.t will be  a little more. F

.

or 
Sprocket ,,:heel, W. D. Ewart . . . . . . . . . . . . . . . . . . . .. . .  382,019 full instruction. address Muon '" Co .• 881 Broadway. 
Staple 118ttlDg maehlDe, W. J. Brown. Jr . . . . . . . . . . . 882,WS New York. Other foreign patents may also be obtained. 

FIRE-BRICK.-BY R. A. COOK, A.M' I E L E CT R I C  L I C H T  A N D  POW ER An Intere.UOIl description of the mining of lire clay and Edco System Of

. 

Arc and Incandescent I,lllhtln". Dlr� the manufacture of lire brlck .at M t. Sav"l!e. Maryland nr In connection with the Storage Batteries where I. located one of the lalilest est"bllshments In of the Illiectrical AccumulatorCo the country devot.ed to thl. Industrv. Contained In Dynamos. Motors, Lamps, BatterIes and General Elell-
SCIENTI FIC AM EHICAN Sl'PPLEMENT,No . .!i3�. PrIce 10 trlcal S'!!>plies • • cents. To be had at this office and from all newsdealers. Eiectro-D)'tlaDlIc Company,;ra. Carter St.. PhUadelp�. 

© 1888 SCIENTIFIC AMERICAN, INC.



RD SE 01-- -:fJ/£ S e-:C��oILER 
a-UBT :R.E.A..D'Y. 

--:0: --
Steam Boilers. A Practical Treatl.e on Boller Con

struction and Examination. For the use of Practlca.! 
Boiler Makers, Boiler Users. and Inspectors ; and em
bracing In plain figure. a.!1 the Calculations nece .... � in R:::�\\�tl:. a'l�lu�!���\,"lJ�'i.":a���::�vo��5(l�:: 

Price $2.50, by mail, free of postage to any address in the 
worw,. 

CONTENTS.-PART l. The Cylindrical Shell of a Cir
cular Boiler. II. Examples in Ca.!culatlnll of the Strengths 
of the Blveted Joints of Bol\erSheJls. Ill. Calculating 
the Workln!! Pre.sure. for BoHer Shells. IV. Experi
ments upon the Strenglhs of Riveted Joints of Stayed 
Flat Surfaces and of Boiler Furnace.. V. Calculation. �1�E��� �1
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Stationary and Locomotive Bollers. VIlI. Rul<l. of tbe 
«�\i���.

Bo
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n
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tlon of tbe Boilers of Steam Vessels. X. Tables Useful 
to Boller Constructors. Index. 

BY THE SAM E  AUTHOR. 
Mech'lIIical nrawina Self-Taught.-ll\ustrated 

by 330 engravings, 313 PBlres. 8vo • • • • . . . . . . . . . . .  $4.00 
Modern Steam EnJrlnes.-lIIustrated by 422 engrav-
ing., 321 PBlres. 4to . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  $6.00 

'l'he ()omplefe Prnctlcal Machinist.-IUustrated 
by 356 engravings, 439 page.. l2mo . . . . • . . . . . . . . . .  8�.;)O 

The Slide Valve I'rncfically Explai lled.-illns-
trsted by 35 ellgravings, 100 pages. 16mo . . . . . . . .  81.00 

�ge:� �1:'�U::�l':!:el::/:';":Jm,.% rr::ft'/[�f1. 
Jr' mustraW Oirculars s7louMig the tuJJ, contents of 

Joshua Rose'. Works, sent free oj po8toge to W/IIIJ one in arw 
part of the Worw, who will jwrnish his addr .... 

H E N R Y CA R E Y  B A I R D  Ie. CO.,  
INDUSTltlAL PUBLISHERS. BOOKSELLERS &; IMpORTERS 

810 Walllut St .. Philadelphia, Pa., U. S. A. 

ARCHITECTURAL BOOIS. 
Useful, Beautiful , and Cheap. 

To any person abont to erect a dwelling house or sta
ble, either In the country or city, or any builder wishlllg 
to examine the latest and best plan. for a churcb, school 
house. club house, or any other public building of high 
Or low cost, sbould procure a complete set of the ARCHI
TECTS' AND BuILDERS' EDITION of tbe SCIENTIFIC 
.A1<ERICAN. 

The Information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to person. about to bnUd for themselves they will 
lind tbe work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw
Ings of 1I1most every cl .... of building, witb speclftca
tlon and approximate co.t. 

I<'our bound volumes are now ready and may be 01>
t81oed, by mall, direct from the publishers or from any 
newsdealer. Price, '2.00 a volume. Stitched in paper 
covel'S. Subscription price, per anllum, $2.ro. Addre88 
and remit to 

MUNN & CO., Publishers, 
36 1 Broadway, New York. 

W Encyclo-E Diamond L Book free, L pedia of Drills and 25C. for 
700 Engrav Lightning mailing it. 

iogs of Hydraulic American 
W E L L  WELL Well Works, 

T O O  L S, Machines. Aurora, m. 

FORE IGN PATENTS 
TH EIR COlT REDUCED.  

Tbe oxpenlea attelldlng tile PTOCUr!llg of patents I n  
most foreign countrle» having been oonslderably re
duced the ob.tacle of cost Is 110 longer III tbe way of a 
arJle proportion of our Inventors patentmg their inven
tions abroad 

Jtitutifi t �mtritau. 

MACHINERY PALACE OF THE PARIS 
Exhibition of 1889.--Descriptloll of the main Q'a.!lery of 
the machinery Pa.!ace, .md ot the 362� foot trusses 
which are to be used in Its cOllstructlon. With 2 en
gravings. Contained ,In SCIENTIFIC AMERICAN SUP
Pr.EMENT, No. �9". Price 10 cents. To be had at this 
o:fllce and from all newsdealers. 

and 
Iron. No smutting 
or 8corcblog of 
clothes or expense 
in Iroulng. 
Agents Wanted. 

Sole owners and managers for the United State .. 
.A.. H, Clanen &; Co., Ann Arbor, Mich., Box 190B. 

GOLD MINING MACHINERY. - DE-
scription of some new mlulng plants constructed in 
EnglanD for use in the Transv8a.i, Austria and Hungary. 
With 10 figures. Contained In SCIENTIFIC AMERICAN 

�J¥ti��".:�7i �m �3ne::A:l�nts. To he had at 

RAILS FOR ST REET RAII.ROADS.
ttrv'"rv'fut;!e !i ii'oi".J:K ��e�i�. �:f�:I�lslrfJ::'�r�f'�t 
road ra.l18. Conta.!ned in SCIENTIFIC AMERICAN Sup
Pf,EMENT, NO. 499. Price 10 cents. To be had at this 
o:fllce and from a.ll newsdealers. 

BB'S CeIellratAi4 0r!dDa! 
BALTIMORE 1m- H EATERS To ..... ra upper ud lower ro.u TIle U .... dJomeet .. 4 _.t ... aomleal Coa1 8toT" in the worl" B. C. BIBB '" SON 8"' •• FoUDd_ B.ltlmo .... ... I!IUILEIZED SLATE IUTELS 

New and Beautiful Deeicns. 
TRAMWAY, FLEXIBLE GlRDER.-DE
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wire tramway_ With 21 figures. Contained in SCIENTI_ 
FIC AMERICAN SUPPLEMENT, No. ;)9;). Price 10 cents. 
To be had at thl. o:fllce and from all newsdealers. 

ONE MAN ��! MOLE'S TIRE SHRINKER 
It i s  the simplest and mo.t durable Tire Sbrillker made. 
Rights for 8ale. 'l'erritory to suit. Patterns furnished. 
No fancy prices. Address 

JOHN G. MOI,E, Patentee, Batavia, Ill. 

F $70 You can buy our back-geared screw 

or cuttln
�

englne Lathe. l"or $2.50 a 
book he Complete Practical Ma
chinis ) that gives full instructions 

for its UBe. Almost any boy can find time, before .. go-

lfs\ i�� �����!!t;���t!a��r�a�!\�:���' and thus estab

Workers of Wood or Metal , in The WorkshoD, 
without steam power, by using outtits of Barnes' Pa�'d 
Foot Power Machinery, can bid lower, and save more 
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other means for do
W-F. &; JOHN BARNES Co., 1999'irUbY St., Rockford, IlI. 

BA R R E L  MACHINERY • 

E. &; B. HOLlIIES, 
BU1I'FALO, N. Y. 

WEIT.YER PATElfT FURNACE 
BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Engines, Traction and Portable Engines 
&TE.A..lM: El.O.A..D El.OX.X.EEl.B� 

Jlaallfactured bJ Fou nd ry and Mach i ne Department, 
Harrisburg. Fa.. U. S_ .A. 

T H E ' FISHK I LL " CORLISS ENC INE  
, COMBININC A MAXI MUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 

' 

Fish kill La ndi n M ach i n e  Co. ,  Fishkl l l-on-Hudson , N .  V •. 

proPoSR '" for Steel for noe in the con8lruc-
dOli of the United States Armored Crni .. er 

., M.a.ine,'" at the Navy Yard. BrooklJll' N. Y.-
��X!r �:rto����e�gn�;�:ctofCo::��;: 
tltle:l .. An act &' lncrease the naval e8tabIl8hment,"_ap
proved August 3. 1886 (24 Statutes at Large, page 2l.5). 
sealed proposals are hereby invlted, and will be recelve:i 
at this Department until 12 o'clock noon, on Monday, ��:.!�� g:��e��r

e
io��s!�� �':.�����'J�t!o�Q�r:�'f! 

cruiser : CLAss A.-steel plates.-About twelve hundred }��) �i'!�:��Jt!!,�pZ�At���t�!,�
s
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thirty-seven (33'1) tons of steel angles, of various sizeo ; 
about one hundred and one (101) ton8 of steel angle bul b 
beams, with proper curvature, from 15 to 30 poundS per 
foot} aoout six (6) tons of steel I-shaped beams, 27 �und8 
f{�o���� !�(:N4 t:o�;.r;
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Steel rivets.-About olle hundred and five (106) tons steel 
rivets, from % Inch to % Inch diameter. CLASS D.
Stu! castVngs.-About one bundred and forty (140) tons of 
steel castings of various shapes, stem. stern post, rud
der frames, shaft tubes. sbaft struts, hawse pipe., bitt •• 
etc. The tons of material herein ca.!led for to be of 2,240 
pounds eacb. All said matelal to be of such deta.lled di
mensions. welgbts. and shapes as may be required In the 
cOllstruction of the Yessel, and to be delivered at such 
l:!:
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Debverles to commence within tblrty (30) days from the 
date- of contract. and t,) be completed witblo six (6) 
month. from such date ; the material to be delivered P���P�¥i�'! 'M'������t����o� a1
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rn tbe order required to carry on the work to the best 
Interests of tbe Goverllment. All material to be of domestiC manufacture, and to be accepted only after passing such tests as may be prescribed there-
r��k:�::c:

c
.;'i}�lo����'h���ilJ ::��::f:�e'g':,': at;:. plication to the Bureau of COII.truction and Repair, and may be for one or more of the classes deSignated. bot no bid for a portion of any class will be considered. Each proposal must be accompanied by satisfactory evi. dence that the bidder is able to furolsh and deliver the 
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::'�:l�!,3\io�:b� �';,': cessful bidder will be returned to him on his entering into a formal contract for tbe due performllnee of the work, alld giving bond for the ... me, with satisfactory 
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t
�h�1r tart �:�t�� into sucb contract and to give such bond within twenty :lays after notice of tbe acceptance of his propesal . the check accom panyillg .ucb proposal shall become the property of the United State.. All checks Hccompanying proposals which lire not accepted will be returned Immediately after the award shall have been made. Information relative to the dimenstons and shapes of material, and all other information esselltlal to bidders will be furulshed on persona.! application to the Bureau of Constructlon and Repair. Navy Department. l'roposals must be made in duplicate, and ellclosed in ellvelopes marked " Proposa.ls for Steel for the Armored Cruiser Maine." anD addre88ed to the Secretary of the Navy. Navy Department Wasblngton, D. C. Eachc\ass of materials ,vlll be bid for.eparately, and the Secret ... of the Navy reserves the right to reject any or a.!1 bid •• or the bids on any c]abs or classes, as, in bis judgment, the interests of the Government may require. WILLIAM C. WHITNEY, Secretary of the NavlI. 

B I T "quare, Oval, ol' ltonnd Smooth Hole ... For carpenter. cabinetl. and tr:attern work, )S 
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TAKE THE D' BETWEEN C h i cago and J'�H' i\ljtUJI Louisville, Indianapolis,Cln.) I chmati" and all winter c l t i e .  ,"'��'��':: � of Flonda and 
E. O. Mc(���miCk;G"n:· Pas ... Ag.,s��,

t
�hICRlI'o. 

FRANCE LOUIS KAPFEltER, 12 rue Orieans 
• St. Honore, Paris, Comwission Merchant, b.uyS A mericsn, electrical aod mechanical g'oods. InventIOns. New York references. Correspondence solicited. 

WANTED.-Malleable Castings Manufactured. Address S. D. G. NILES, Trigonla. London Co., E. Tenn. 

ROCK BREAKERS AND ORE CRUSHERS. PATENT WANTED '�i:;:Po:
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gether with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were �ranted and state if you have moulder's patterns. No objections 
May 11th IWd July 2Oth, I.88O, to Mr. S. L. Marsden. All Crushers supplied by us are con. If some Nortbern States have been sold. Won't buy un-
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FA
Din.�\'.i�(:F�\Ud\N� 1!r!!:i�,�I::WC�O:Ii."��'!tct�Ii'lj';AMrr.'i!itI�?nn. FOR SALE.-Patent No, 379,468, A F'ountain Cup for qum, etc. yapable of wide application for all kinds of IIqmds. Pnce �,OOO. A, C, Harrington, Richmond, Va. 

NAVAL ARCHITECTURE.-AN IN- TRY CRU D E  PETROLEU M For prevent- . 
teresting review by Mr R Duncan of the progress Ing scale and FOR IALE City, County, or State RIghts, under 
tbat has been m8.de In 'thls brancb 'ot science during corrosion of Boilers. Saves fuei, Increase5 power, lubt:\. • Patent 340,'11'. Address Duplex Gas 
the last fifty years. Contained in SCI1llNTIFIC AMERI- cates the steam, and will save halI your cyllnuer 011. Regulator Co" P. 0, Box \MO, or 81 Broadway, New York. 
CAN SUPPLEMENT, No. ;)89. PrIce 10 cellts. To be Relined oil at lowest rates, Box 783, Church, Pa. 
had at tbls o:fllce and from ail newsdea.!ers. 

W O O D - E N G RAV I N G  
l i N E  ( AT A I_ O C; U E  I k L U S T R AT I O N S  

r L  KL[N K 8 6  N A S S A U  - (  N EW Y O H K  

THE COPYING PAD.-HOW T O  MAKE 
and how to 11l1li 1 wltb all engraving. Practical directloll8 
how to prepare tbe gelatine pad, and al.o the aniline Ink 
by whlcb tbe 0091eo I>re made 1 how to apply the writtell �����e&�� rouL'\T\�;I�

o
A��gA�

o
���p"lEtI'E

e
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t
��: 43"" Prloe 10 cents. For sale at this o:fllce and by aU 

USEFUL BOOKS. 
UA NA UA .-The oost of a patent in ()auada I. "Villi 

le88 tban the cost of a Ullited Statel patent, and th. 
formermcludes tbe PrOVInces of Ontariu, Quebec, :"lew 
Brunswick, Nova Scotia, British Columbia, and Manl-
to

;:� number of onr patentees who avall them.elv8s of $ 1 0 .00  to $50 .00 �r��gl:� a New Catalogue of Valuable Papers the cheap and easy method now olfereu for obtailling ness. Magie l,anternN and View" of popular sub. 

neWldeaIerS In 1111 part. of the country. 

Manufacturers, AgrlCulturi8t� Chemists. Engineers, Me
chanics, BUilders, men of leisure, and profeRsioDal 
mell, of all classes, need good books In the line of 
their respective callings. Our post o:fllce department 
permits the transmission of books through the mall. 
at very small cost. A comprehensive cata.!olrue of 
useful books by different authors, on more than IIfty 
dUl'erent subjects, has recently been published for 
free circulation at the office of this paper. Subject.s 
classilled with names of author. Persons desiring 
a copy, have only to ask for It, and it will be mailed 
to them. Address, 

patents In Canada Is very large, and Is steadily Increas_ jectl. Catalogues 011 application. Part 1 Optical. 2 oontalned In SCIENTIFIC AMERICAS SUPPLEMEN'l', eent 
lUg• Mathematical. 8 Meteorololl1cal, 4 Magic Lanterns, etc- "' •• of cllMge to allY address. 

L. MA NA,.SE, SS lUadIBon Street, Chicago, Ill. MUNN & CO • .  361 Broadway, N, Y. 
KI!iI (� I • .  \ ND.-The new English law, which went Illto -:;;;;::::==:;:::::::::=::::==::=====::=======::::::::::::=::::::;::::::::::� torce on Jan. 1st. 1885, enab es partie. to secure patents � 

In Great Britain on very moderate terms. ABrlti.h pa
tent Includes England, Scotland, Wa.!es,Ireland and the 
(''hannel Islands. Great Brlta.ln Is the acknowledged 
llnancla.! aud commercia.! center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is like ly to realize as much for the patentee 
lli EIll<land as biB United States patent produces for 
him at home. and the sma.!1 C08t now renders It possible 
for a.imOBt every patentee in thIs conntry to secure a pa
tent In Great Britain, where hi. rights are as well pro
jected as III the UnIted State •• 

OTHER CO UN'I'lt I ES.-Patents are a.!.o obtalned 
on very re ... onable term. in France, Belgium, Germany 
Austria, RU88la. Ita.ly. Spa.in (tbe latter Includes Cuba 
and a.lI the other Spanlsb Colonies), BrazU, British India 
Austra.lla, and tbe other Bqtlsh Colonies. 

An experience of FORTY years has enabled the 
publishers of THE SCIENTIFIC AMEIUCANto establlsh 

competllnt and trustworthy agencies in all the principal 
foreign conntries, and It has always been their a.!m to 
have tbe business of their Il!!ents promptly and proper
ly don. and their Interee ... tllltbf1lllY IfUlU"de4. 

A. pamphlet containing a .yoopsi. of Ule patePt laws 
of a.ll countrie.. Including the 0081 for e8llh, and oihe 
information useful to persOIl. oontempJatlDg the p,o· 
curing of patents abroad. may be had 011 application to 
thl. o:fllce. 

M(JNN  & ( ' 0  •• Editors and Proprietors of THE SCI
lI:NTIPIC AMERICA N, cordially invite all person. de.lrlng 
any information re;ative to patents, or the regtsiry of 
trade-marks, In tbl. country or abroad. to call at their 
oIIIces. 361 Broadway. Examination of inventlons, oon_ 
sultation, and advice free. Inquiries by mall promptly 
answered. 

AddreS8. MUNN & CO .. 
Publishers and Patent Sollcltol'll, 

361 Broadway, New York. 
BRANCH OFl!'ICES : No. 622 and 624 1<' Street, Pacillc'  

Bnildlng, near 7th Street, Washington, D. C. 

yOU/ � � ::to  d� ('h Prr.J'I;ab 
� M :I� .lItGct.3WJ VnvJ ./[/0·711.3 
tJ",o� Jf/uu YO'lA</J Gov po.nL,� 
of :I:JLV  �t Vmp� A� of- � 
TO yOu eN'fJV p�� lITtI a,. �� Vnv:  
:rrlAAt/ p¥&rA) � ctu,� � � 
� �� 4 �ado Wv a./  
p� �, i.U.«.4�t::r.d/ #tv � t/w,v 
ZSo �� �� t;Iw d..r4t11W 4 /41· 
� wr.ti.6l4/. �Iw �t; � wUl/ W 
�fJ� of � 0lctiMNGAf/: � 
3""� (;� fp� o--U� wi,U btJfLtIUI" fny J� 130;wd/, ./U . .If/: YtYl/1� '5env.J{qy_ 
4Ck o>� 13. fJ . .1/ dwnw I j/(/.) am,d, t1U'IMA . 

(;� :I� :lcnUJ. 
R. S.v. l'. 

MUNN & CO .. :l61 IIroadway, New York. 

PERFECT�SPAPER E NE ... .-z.t. F  I l  
The Koch Patent File, for preservinll new.papers, M.8g_ azlnes, and pamphlet., bas been recRntly Improved and price reduced. Subscribers to the SCIENTIFIC AMERICAN and SC'ESTIJrIC AMERICAN SUPPLEMKNT can be 
���
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����I�:'l.t m..\'j�.�

r f��J�J�� .. SCIENTIFlC AMERICAN " In II1lt. Necess!'!7 fo� every one who wishes to preserve the paper. AddrllN 
MUNN & CO., Publishers SOIENTIFIO AlltcllIC.uJ, 

T� S cientif ic A merican 
PUBLICATIONS FOR i 888. 

--0-
The prices of the di1l'erent publications are as follows : 

RATES BY MAIL. 
The Sclelltlfio American (weekly), one year • ts.OO 
The Sclelltlfic American Supplement (weekly), one year. • ' . ' . 5.00 
The Scientific American, Export Edition (monthly) one year. • . • • • • • • • 5.00 
The Scientific American, Architects and Builders Edition (monthly), one vear. • . • • • 2.ro 

COMBINED RATES. 
The SCIentific American and Supplement, . • '7.00 
The ScientifiC American and Architects and BUild-ers Edition, . • • • • • • • • 5.00 
The Scientific American, Supplement, and ArChi-tects IWd Builders Edition. . • • . • 9.00 

Propottionate Batt8 for 8u MonthB. 
This Includes postage, which we pay. Remit by postal or express money order, or draft to order of 

MUNN & CO . . 361 Broadway, New York. 

© 1888 SCIENTIFIC AMERICAN, INC.
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Jn81de Pall'e. each Inllertion � - - 1: li cent. a line. 
Back 1"8.&'" each inller.lon - - - 81 .00 a line. 

The above are char!'e. per agate hne-about eight 
words per line. 1'his notice shows the width of the line, 
and is set In agate type. Engravings may head adver
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