
[Entered at the Post Office of New York, N. Y., "�Second ClUBB MaUer. Copyri!Zhted, I 90. by �'Ulln &; Co.) 

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXHI.-No. 24'J 

ESTABLI�HED 1845. NEW YORK, DECEMBER 13, 1890. 

l. N�w York ::ltate pumping station and reservoir. 2. Solar evapnrll.tion. 3. Settling vats. 4. S"lt balling in kettles. 5: Washing salt. 6. Centrifugal drier, 

THI SALT INDUSTRY OF ONONDAGA COUNTY, N. Y.-[See page 373.] 

[$3.00 A YEAR. 
\VEEKLY. 

© 1890 SCIENTIFIC AMERICAN, INC.



Jtitntifit �mtti(au. 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TERMS FOR THE SCIENTIFIC '&MERIC'&N. 

One copy, one year, for the U. S., Canada or Mexico . .. .. . . .. . .... .. .  S3 00 
One COPY. six months. for the U .. S., Canada or Mexico . .. . ... . .. .... . 1 �O 
One copy, one year, to any forei�n country belong!DJl to Postal Union, 4 00 

Remit by postal or express money order, or by bank draft or check .. 
MUNN & CO .• 361 Broadway. corner of �'ranklin Street. New York. 

Tbe Scientific .&merlcan Supplemen' 
Is a distinct paper from the SCIENTIFIC AMERICAN. TilE 8UPPLK�t KNrl1 Is issued weekly. Kvery number contains 16 octavo P8+C�B, uniform in size 
with SCIEN'l'lFIC A MERICAN. Terms of subscription for SUPPLEMENT, t6.00 a year, for U .. S., Canada or Mexico. '6.00 a year to foreign countries belong-Inll{ to the Postal Union. SinJj{le copies, ]0 cents. Sold by all newsdeaiers througheut t.he country. See prospectus last page. 

C� .. mblD...:1 Rates.-rl1he SCIlCNTIFIC AMICRICAN and SUPPLEMENT 
wiH be sent. for one year, to any address in U. S .• Canada or Mexico. on receipt. of seven doUa'l's. To foreign countries within Postal UnioD, nine 
dollars a year. 

Bulldlnl!: Edition. 
THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMER­

ICAN is a large and splendid illustrated periodical, issued monthly, con" taining 1l0or plans, perspect.ive views, and sheets of constructive details' pertaining to modern architecture. Each number is illu&trated with beautiful plates, showing desirable dwellings, public buildings and archi­tectural work in great variety. To builders and all who contemplate build­ing this wor't is invaluable. lIas the largest circulation of any architec­tural public..1tion in the world. 
Single copies 25 cents. By mail, to any part of the United States, Canada 

o r  Mexico. $2.50 a year. To foreign Postal Union countries, �·tOO a year. Combined rate for BUILDING I£DITION with�SCIENTIFIC AMERICAN, $5.00 a year; combined rate for BUILDING EDITION. SCIENTIFIC AMERICAN and SUPPLEMENT, $9.00 a year. To forei�n countries. $11.50 a year. 
Spanhll Edi'lon of'tlle ScienUfic American. 

IJA AMERlCA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the SCIENTIFIC:\. MERICAN) is published monthly, uniform in size and typo­�raphy with the SCIENTIFIC AMERICAN. Every number of La America is profusely illustrated. It is the finest scientific, industrial trade paper printed ,n the Spanish language. [t circulates throul!hout Cuba, the West lndies, :\lexico, tJentral Rnd South America, Spain and Spanish posses .. sion:il-wherever the S,)anish language is bpoken. $3.00 a year, prJlit paid to any part of the world. Single copies 25 cents. See prospectu,;:. 
MUNN & CO., Publisher., 

361 Br0adway, New York. 
Ill!' The safest way to remit is by postal order, express money order, praft or bank cheCk. Make all remittancett payable to order of MUNN 

& CO. 

NEW YORK, SATURDAY. DECEMBER 13,1890. 

Con Ie .. ' •• 
Ul1u"t.rat.ed article. are marked with an ast.erlsk.) 

Eolt problem. the' . . ... . . . . .. .. ... �76 Blue prlnts, to make �Teen •. . . . .  376 
Photo. films. flensitiveness of . •. .  3'15 Pipe cutter and beader, Hy-BOIler tubes, ribbed .... . . .. .. .. . . .  314 land's* . . . . . . . . . . . . .•... . . . . . . . .  ::\72 Bridge, pt'0posed Hudson River Pipe or tIue cutter. Warren's* ...• 871 at New York.* .... ....... " . , .. 372 Plant, a puzzling', .... , ... , .. , .... :116 Camera. positives direct in the . . :�73 Cameras.hand,simple shutter for*376 Propulsion. jet or hydraulic ...... :i76 PC£! mill, Stoerger's* ............ 312 

2���\�6rde�,
e
��;:nOU�;8*:: : :: :::: g�� Pumpkin pulp, how to prepare .. 370 Railroad sleeper, EWing & Boc .. Dynamo ree-ulator. Cleaves & kus'·... . , ..................... 371 Fas&old's.. . .. ...... . ......... 370 Ear trumpet, Blodgett's*, . ... . . . . . 370 

Railway. continuous . .. . , ... ..... 369 Railway tie. metallic, Callahan's*371 Salt industry, Syracuse. N. Y.* ElectriC rail way. Colorado...... 376 ExerCise for health Hnd beauty .. an Gas(lline. dangers of . . . . • . . .  , . .  375 Hoi�ting machines, great line of SiT 
367, 373 

Ship. proposed. 1,000 feet long ... .  an Shipbuilding. a school of . ....... . S68 
Iceuergs, forming . . .. . . . . . . . . . . .. 810 Inventions recently patented .... 378 Locomotive, a fireless . . . . . . . . .. .. 370 
J�ocornotive predicted in the 

Spider's engineering' feat. a . . . .• ;)70 Steel ingot rolling. . . . ..... ... . ... 375 Stomach, acirtity of the . . . . . . . .•. • 313 Technology. Mass. Institute of .. 373 Bible.... .. ...... " .... ... :]76 Musical instrument to imitate Toe nails, ingrowin� . , .... , ...... 876 Tree. �reat cotton, at NassRu, ringing of bells* . ... . ... ... .. 374 N. P.· . ..... ... . . . . . . . . ..... . 374. 375 Naval establishment. the U. S ... 369 Patent system, U. S., centennial TuberculOSiS, Koch on . . . . . . .•... 369 Tunnel, another, under the of . . . . .. . .. . . ' .... .. ....... S68 Thames . . . ... " ............ ... 374 Patents granted, weekly record Velocipede, Martin's* ..... . .  ' •. . . .  an of........ . .. " .............. 879 Velocipede. water and land* .•. . . .  871 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No_ 780_ 

lI'or 'be Week Eudl"e December 18. 1890. 

Price 10 cents. For sale hy all newsdealers. 
PAGE 

I. ��JnRac:,���I;bl��\��';;;-c�spgf��a�.;';'������fst��:.������n���1��� 12468 

II. A VICULTURE.-A Comfortable Hen 1I0use.-An advanced sys­
tem of buildiDIl poultry houses fully described, with the arranlle .. meut of nests.-2 illustrations . .. . .... .. . . . . ... . .. . . . ... ...... . ... .... . 12467 

lII. CH EMISTRY -Economical Apparat.us.-By WALTER H.INCE. -The construction of chemical apparatu:iI in the laboratory.-A su��e8tive paper for the working chemist.-20 illustrations ......... 12458 
IV. CIVIL ENGINll:ERING.-The River Spans of the Cincinnati and Covington Elevated H.ailway Transfer and Bridge Comp'l.ny.-By 

WILLIAM H. BURR.-'.rhe description of a bridge havinJt the 
I1'reatest simple non-continuous truss span ever yet constructed.-One 550 feet lon/l( between centers of piers.-l illustration .. . ... . . . . 1� of: 

V. ELECTRICITY.-The Electro-ma"net.-By Prof. SILVANUS P. 
TnOMPSON.-Tbe first portion of Prof.1.'hompson's second lec­ture� treating of the interesting- subject Of calculations of the power of mallnets.-2 illustratIOns .. .. .. . . . ... . . .. . .... . .. . . .. .. . . . .. . 12462 

VI. ENTOMOLOGY.-A New Cecidomyiid Infesting Box Elder.-By 
C. P. 6TLLETTE.-Description and illustration of an insect produc" ing galls upon trees.-l illustration .................................... 12470 

VII. MEDICINE AND HYGIENE.-Dr. Kooh on Tuberculosls.-A 
translation of Dr. Koch's originRI paper on his Iymph.-A very 
valuable resume of intormation on tOlS aH-important subject . . . , .. l.2466 

MedicfI-GymnA.stics.-By JAKOB BOLIN.-A valuable contribu_ 
tion to hygiene.-The use of calistheniCS as an element in medical 
treatment .. . . . ............ .. . . ... . .. . .. ... .. . . . .. .. . . .. .. .. ..... .. . ..... 12464 

VIII. MISCELr,ANEOUS.-An Improved Fuse Cap Fastener.-Pllers 
f?r use by miners and others to explode �iant powder.-l illustra-t1On . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  12460 

.. Ccmpressed Air" Sheep Shearer.-A recent competitive test of sheep-Aheal'ing machtnes in A ustraUs, with description of the ww��n�Tlff:r�a�u:�t.�i��!\�a�i�Ai;iied· 'umbreiia tent: as' used by 12400 the New Jer6ey troops at Seaglrt, N. J.-lll1ustration .............. 12470 Wild Beasts and their Ways.-An interesting review of Sir Samuel Baker's recent work, with graphic hunting scenes.-4iJlus-trations. . . . . . . . . . • • . . . . . . .  ,. ....... . . . .. . ...... . ................ , ... .. 12468 

IX. NAVAL ENGINEERING.-The Five Masted Ship I,a France.­
The largest salling vessel afioat.-A "reat ship recently put In commission by the house of A. D. Bordes & Son. of Paris; It. di-
mensio n. Bnd probably first voyage.-lll1ustration . ... . ... .. . ... . . .  12455 

X. PHYSICS.-The Artificial Li"ht of the Future.-By Prof. E. L. 
���:c�J:ip�o

n
d�;t1��d�!Wih:�r:f:�

n
fh�

a
�:��rti��

e ��b��lcJ�rn��� 
cence" a.nd "incandescence." mu.kiDg a very suggestive distinction ]2460 

XI. TECHNOT,OGY.-The Manufacture of HydrOl!en Dloxlde.-By A. BOURGOUGNoN.-Preparatio n on the commercial scale of the 
well known bleachinilliquid . . . . ... . . . .. . .. .... . . . . .... . . . . . ...... .... 12469 

Jtitutific �mtri.Cltt. 
THE CENTENNIAL OF THE UNITED STATES PATENT 

SYSTEM. 
The wealth and economic prosperity of our country 

are so largely due to the system of patents, by which 
our inventors have been encouraged to pursue their 
unselfish labors, that among the many centennials 
which have been and are to be commemorated, the 
one hundredth anniversary of our patent system 
should not be overlooked. It is proposed to celebrate 
it at Washington, D. C., in April, 1891. A large and 
influential meeting in furtherance of the idea has been 
recently held in Washington. Although a year will 
have elapsed since the true centennial, it is not too late 
to fittingly COJ£:!;emorate America's industrial progress. 
The elebration will really be within the 101st year of 
the system's li fe. 

On July 31st, 171)0, Samuel Hopkins was awarded a 
patent for making pot and pearl ashes. On August 6 
and Decelllb�r 18 of the same year two other inventors 
received patents for inventions. Those three patents 
were the first year's work of the patent system. The 
business increased rapidly, for in 1791 we find no less 
than thirty-three p!l.tents issued. The next year 1792 
was what may be termed an off year, only eleven pat­
ents appearing on the record. 'I'hese early records 
afford a basis for an impressive contrast. In a single 
week at the present time between four and five hun· 
dred patents are issued, and the roll of patentees is 
approaching a half million. 

It is, therefore, fitting that the centennial of the 
patent system should be made the occasion of proper 
celebration. Without the mechanical progress of the 
last century it is hard to say where America and the 
world would stand. The increase of population has 
demanded enormous supplies of food and general ne­
cessaries. Modern life has tended to concentration in 
cities. It is only by the inventor's efforts that t.he 
limited number of farmers and other direct producers 
have been able to feed and clothe the multitudes of 
dwellers in the great centers. The whole modern system 
of existence depends on the inventors. Without them 
there would be no centralized distribution of people, 
the suburbs of a city would for all practical purposes 
be isolated from it, and the populace would be distri, 
buted over the surface of the land and live, Chinese 
fashion, by their own direct efforts. The Americltn in­
ventor has made his influence felt everywhere and has 
exercised a world-wide influence. The proposed cen­
tennial, in view of what he has done, will be an inter­
national epoch. American inventions are introduced 
everywhere, and the most remote countries must re­
gard the United States as the birthplace of much that 
has become essential to their very existence. 

• 0 eo . 
A SCHOOL OF SHIP BUILDING-THE OBJECTS AND IDEAS 

OF ITS FOUNDER. 
Mr. William H. Webb, of this city, the veteran ship 

builder and millionaire, has perfected his plans for the 
organization of a school of ship building, and home. 
The site for the school has been selected, the plans ac­
cepted, and the money is ready. Mr. Webb himself 
furnishes the SCIENTIFIC AMERICAN with the follow­
ing details : 

" The object of this institution, as its name indicates, 
is twofold. The academic department is designed to 
furnish to any young man, rich or poor. native or citi­
zen of the United States, who upon examination proves 
himself competent, of good character, and worthy, It 
free education in the art and science of flhip building 
and marine engine building, both theoretical and prac­
tical, together with board, lodgin�, and necessary im­
plements while obtaining sucb education. The home 
will afford an asylum for aged, invalid, or unfortunate 
men who have been engaged in building hulls of ves­
sels or marine engines for such, or any parts of either 
the bulls or engines in any section of the United States, 
together with the wives of such persons. 

.. The instruction �ill be carried to the very nearest 
point of entrance into a workshop or a shipyard, the 
aim being to mer�e as far as pos8ible the theoretical 
with the practical. An important feature of the in­
struction will be a 'laying-off ' loft, where the young 
men will be instructed in 'laying down' a vessel and 
in making all the patterns and moulds preparatory to 
going out into the shipyard. The institution will not 
only furnish free tuition, but also will provide the 
students with board and lodging, so that to enter the 
acadp.my a young man will need only a suit of clothes, 
a common school education, and a good character. 
When completed it will be the only inliltitution in the 
world that affords such a training and carries it to so 
advanced a stage . 

"In addition to tbe quarters for the studeuts and 
the pensioners, provision has been made in the build­
ing plans for the housing of manager, professors, and 
tutors. Finally, the institution has been endowed with 
sufficient money for its maintenance and supplies. We 
were delayed a whole year by the action of Governor 
Hill, wbo refmled to sign tbe bill incorporating the in­
stitution, on the ground that the charter was an anti­
quatp.d one; tbis he alle�ed as his reason for opposing 
the charter. We finally accommodated the provisions 
of the charter with his views, and the institution is 
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thereby limited as to the value of the property it will 
be allowed to hold, two million dollars being now fixed 
as the limit. 

" The trustees of the institution are the president of 
the Chamber of Commerce of the State of New York, a 
member of the General Society of Mechanics and Trades­
men of the City of New York, to be designated by the 
society, Prof. Trowbridge, of Columbia Colle�e, the 
president of the New York Hospital Society, Richard 
Poillon, Henry Steers, Andrew Reed, Charles H. 
Cramp, William Henry Webb, Thomas F. Rowland, 
and Stevenson Taylor. 

"The academy and home will be strictly non-secta­
rian, but the chapel will be open to services by such 
religious denominations as the board of trustees may 
invite. Considering the fact that there exists no simi· 
lar institution to serve as a model, the trustees are 
Illaking good progress in the work, and we hope that 
ill two years the academy and home will be ready for 
occupation. 

.. The technical education of the average shipwright 
of to-day is not what it should be. There being no in­
stitution where a preparatory training may be pro­
cured, the young men in the trade, if they would learn 
anything more than the practical part of the business, 
must pick it up, piecemeal, in the workshop or the 
shipyard. But the fact is that in these workshops 
and shipyards only a few can have the opportunity to 
learn auy theory Whatever, and when they can obtain 
this training it is, at best, very unscientific. Nor has 
it ever been any better in this respect. When I learned 
the trade in Illy father's yard in this city, t.here were 
no scientific schools and little opportunity for the 
theoretical education of the mechanic. 

"The modern shipwright should be scientifically 
educated. It is part of his business not only to swing 
the ax and drive the plane, but also to manipulate 
the needle point and triangle, to make drawings, pat­
terns and moulds, and to solve the intricate problems 
which arise in making plans for the framing of the 
ship. His vocation in this respect is a peculiar one. 
In no other of the kindred trades, as house building, 
bridge building, is a combination of theoretical with 
practical training so much required. 

" The extinction of the apprenticeship system was a 
great blow to the ship building industry of the United 
States. And one of the benefits which will be derived 
from such an institution as is proposed will be a train­
ing offered to young men which will take the place of 
the apprenticeship system of the past. The chief 
cause of the overthrow of this system was the fact that 
it was not in harmony with the character of our insti­
tutions, and the youth of the country becoming dis­
satisfied, its destruction was completed by the action 
of the trades unions. 

" The primary cause, however, of the decline of ship 
building in the United States was the lack of states­
manship on the part of our legislators, who neglected 
to establish steamship lines by subsidies, and American 
shipping not being able to compete with the subsidized 
lines of other countries, the American merchant ma­
rine passed almost out of existence. Finally came the 
civil war, which put a clincher upon it. Since then 
the Lloyds (English) company of underwriters have 
favored English vessels to the prAjudice of American, 
and have thus done much to destroy our commerce 
even down to the presen t day. Again, the foreign im­
porters have always given their patronage to foreign 
ship owners. 

" It is the general belief in this country that the con­
struction of iron ships was the chip,f cause of the de­
cline of American ship building. But such is not the 
case, because in the old days we were building in this 
country wooden ships of such superior quality, and at 
so moderate cost, that we brought all the world here 
as purchasers. But when they came to build iron ships 
abroad, the EDglish underwriters favored the foreign­
built iron ship, because they could build iron ships 
there cheaper than wooden ones. 

"In my judgment, if wooden ships could be built in 
England as cheaply as in America, we never would 
have heard of the introduction of iron hulls, as wood 
is undoubtedly the more suitable material for the con­
struction of a ship .. 

"Moreover, it is much easier to build an iron ship 
than a wooden one. It requires far less judgment 
and less mechanical skill. This every iron ship builder 
will admit, as nearly all have at some time been en­
gaged in building wooden hulls. In building a hull of 
iron, the raw material is fashioned into any form re­
quired. 

"Wood shaping, on the other hand, demands much 
judgment and skillful treatment. This particular 
branch of the work was usually in charge of.the most 
skillful mechanic in the yard, who was known as 
the converter. 

"In my opinion we have lost nothing of the art of 
ship building; and although the best ships ever built, 
the American packets, have passed out of existence, 
the freight ships now built in the East are the equal of 
any we ever had. 

.. But I have not yet mentioned one of the �reatest 
causes of the decline of ship building in the United 
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States. I mean the opportunities for the more profit· power of a hostile flee't to pass through the N arrows 
able investment of money, the railroads fo r instance, of New York Bay, or to take position near Randall' s  
the railroads and manu factures, w hich have developed Island within the city, despite  the resistance of well 
to so great an extent since the  war. constru cted and well armed forts. It is  pointed o ut 

" But the rena issance of American ship building is that we are entirely unprovided with torpedoes, neither 
near at hand. Our government is now building a have we the  lileans nor plant necessary for their con­
nav y, and it is found that thro

.

ugh t he lack of a merch- , struction. Even if torpedoes were laid,

. 

war S

.

hiPS could 
ant marin e  there are no sailors to man the gov ern ment spring or fi re t hem wit hout danger to themselves. 
ships. If for no other reason, then, t han t his , it is my Once a war shi p took position in the H udson River off 
opinion that America will soon see her way clear to  t he S puyten D uy vil, or Randall's Island, the w hole m eans 
establishing of a shipping and sh ip  bu i lding industry of communication bet ween New York and the outside 
which shall be worthy of her favorable  geogr aphical wor ld would be severed. At Spuyten Duyvil t h e  net­
location and of her position among the nations  of the work of railway lines conveying the great mass of food 
the earth." stuffs enters New York. One hostile gunboat could at 

• , • , • once stop the passage of every train . In the vicinity 
The U. S. Naval EstablishDlent. of Ran dall's Island hosti le guns could sweep the bridges 

An intelligent wr iter in the New York Times gives over the Harlem River. All this is  shown s imply  to 
reasons and excuses why our new war shi ps are so indicate that a bombardment of New York or Brook­
deficient in speed . The m ost essen tial reason given is lyn is not necessary to secure any ransom an invader 
that the ships have an i nsufficient coal capacity. They may demand. 
can only run fast for a shor t  distance before their coal It is to provide against the danger threatening New 
gives out. Next the crew are not kept trained up to York and Brookly n  in th is direction, as well as all the 
the duties required in fast runni ng.  great seaports, t hat Secretary Tracy urges upon Con-

A first-class passenger ship maintains at all t imes, gress the authorization of more vessels of the  Puritan 
throughout t he longest voyages, nearly the orig inal t ype. Thc Puritan is now in process of construction. 
speed develo ped on her trial trip, to wit, from 15 to 20 When bu il t it is  estimated she will be able to destroy 
knots or more  per hour. These are <'ommon speeds for' any ironclad afloat. It is calculated that a fleet of four 
Atlantic steamers and for those of the Australian and or five Pu ritans, if left free to move to any point of 
other lines. Wit ness the histor y  of such boats as the New York Harbor, could not only contend successfully 
City of Paris, 560 ft. length,  63 ft. beam, 10.500 tons, against a heavy fleet of ironclads, but afford more se-
20,000 h. p. , 2172' knots voyage s peed; City of N ew York, curity to t his locality than would be possible n nder the 
sam e  dimensions and power ,  2072' knots voyage speed; best combinat ion of forts. 
Etruria, 50172' ft . length,  57'2 beam, 7,718 t ons, 14,321 The successful use of Puritan ships involves the em­
h. p. , 1972' knots voyage speed ; Umbr ia, same dimen- ployment in conju nction with them of a fleet of active 
s ions, sam e  power, same voy age speed; Teu tonic, 582 torpedo boats, to match and checkmate the tor pedo 
ft. length, 5772' ft . beam, 9,685 tons, 17,00() h. p., speed boat s  of the enem y. In this direct ion our government 
21 knots; Majestic, same size and power, speed 20 has d on e  I it. tle or nothing, as is shown by a glance at 
knots; Augusta Victor ia, 460 ft . length, 56 ft . beam, the torpedo-craft fleets of Europe. England possesses 
10,000 tons, 12,500 h . p., 20 knots  speed ; Colum bia, 206, France 210, Germany 180, Italy 152, R ussia 143, and 
same size, power and speed; Spree ,  485 ft . length, 52 ft. so on. The U nited S tates possesses 1 boat i n  commis­
beam, 9,000 tons, 13,000 h. p . , 1972' knots m ean speed; sion and 1 bU ilding. 
Normannia, 520 ft. length, 60 ft. beam, 8,500 tons, 
14,000 h.  p., 2072' knots voyage s peed. 

The steamer Australian m akes the voyage between Koch on Tuberculosis. 

South Australia and Marseil les in 27 days, a distance In his  ad d ress on " Bacteriological Research," before 
of over 13, 000 miles, t he mean speed being 15 '7 knots or the r ece n t  tellth I nternational Medical Congress, Ber­
a little more t han 18 miles per h ou r  for t h e  entire run. lin, Dr. Robert K oc h  said: 
Boats like  these maintain their high speed year in and I am con vinced that bacter iology will one day be of 
year out. the  greatest importance from the t herapeut ical point 

The names of other ships might be added, all capable of view also. It is  t rue, I look for relatively smaller 
of maintaining hig h  speeds thr oughout long voyages ; t herapeut ical res ults in the case of diseases w ith a short 
and furthermore they are k ept i n  readiness at all times incu bation period and a r apid course. In t hese dIS­
for immediate, adive service, as comlllerce destroyers, eases, as, for exam ple, i n  cholera, the chief reliance will 
in case of sudden host il it ies. The United States govern- always have to  be p laced on prophylax is .  I am t hi nk ­
ment i s  n o t  in possession o f  a s ingle vessel t hat could i n g  more of diseases o f  less rapid cou rse, as t hes e  offe r 
compete with any of those we have men tioned, on an more points  of at tack to therapeutic enter prise. And 
ocean voyage. With all our brags about our new and fast there is scarcely a disease which,  partly on t h is grou nd, 
vessels, the stubborn fact remains that for trips of any partly on account of its far surpassing al l other infec­
considerable lengt h  they are dull tubs. The new war tious  diseases in importance, so chal lenges bacterio­
shi p  Baltimore, out of which the contractors squeezed logical i nvest igat ion as tu ber:mlosis. 
20 knots on her tr ial trip, was barely able to steam 8 M oved by these considerations, very soon after the 
knots on her recent voyage to  Sweden. I t  took her 19 / disco very of the tubercle bacilli I set about seeking for 
days to do what one of the boats we have  named substances whic h  could be used therapeutically against 
would have done in 8 days. Our n ew war vessel tuberculosis, and I have pursued this search (which has 
Char leston, cred ited with between 18 and 19 k nots on of course been often interr upted by Illy other occu pa­
her t,r ial trip, averaged only 7 knots between Honol ulu t ions) perseveringly up t.o t he prese nt . In t h e  bel ief 
and San Francisco. By dint of straining the boilers  of that there  must be a remedy for tu berc ulosis, I do not 
these ships to the utmost, a respectably quick speed by a ny means tltand alone. 
was developed for a few miles, on the tr ial r uns, b ut Bi ll roth has, in one of his last writings , expressed 
that was t he last of t heir fast movements. himself with all possible distinctness to the same effect, 

Probably the only way whereby we can acqu ire a and it is well known that the same object is aimed at 
fleet of fast war ships is to build boats that can be by lllany i nvestigators. It seems to me, however ,  that 
utilized in carr ying t he mails. First, the ships sho uld the h tter have not, as a rule, followed the r ig ht way in 
be capable of steaming throughout long vuyages at as their inves tigations, inasmuch as they have beg u n  
high a velocit y a s  any thing afloat. Second, t h e  ves- their experiment on man. To that I ascribe  t h e  fact 
sels should be kept in active service in transport ing t h at everything which people have believed themselves 
the mails bet ween this country and Eu rope, the West to have discovered in that w ay-f rom benzoate of soda 
Indies, South Amer ica, China, and Japan. This  duty down to the hot air treat ment-has proved to be a de' 
would be of the highest value i n  training and accustom- lusion. Ex periments m ust in the first place be made, 
ing bot h  officers and men to h igh-s peed ru nning, while not on man, but on the  parasites them selves in their 
it would help t o  develop and keep aliv e  all the other pure cult ure ; even if substances have been found 
active exercises and duties required on  war ships. which have  t h e  power t o  check the  development of 
What t he Amer ican people want ill a navy composed tubercle bacilli in  the cultu res, man should not forth­
of vessels that are capable of doing something. The wit h  be chosen as t h e  subject of ex periment. But the 
present ships are veritable do-noth i ngs. They cannot quest ion whether observat ions which have been made 
keep pace with a three-masted schooner in a fair  in a test t ube hold g-ood also in l iving animal bodies 
wind, much less overtake or ca pture a merchant should first be settled in ani m als. Only if the exper i­
steamer. ment.s  on animals have proved successful should the 

According to the report of the Secretary of the Navy, mpthod be t ried on m an. 
our new naval establishment consists of 36 vpssels, of Proceeding according to these rules, I have i n  the 
which nine are now in commission, and the remainder I course of tim e tested a very large number of substances 
in various stages of complet ion. Most of the above are to see what influence they would exert on the t ubercle 
of the cruiser class, and lackin g in the important qua- I bacil l i  cult ivated in  pu re cultures, w ith the result that 
lity of speed. not a few substaBces have the power, even in very 

The Secretary points out the pressi ng need of a fleet sm all doses, of hindering the growth of t ubercle bacilli. 
of strong bat tl e  ships of the Puritan t ype, for coast More than this, of cours e, a remedy cannot do. It is 
defense. These are to carry 20 inches of steel armor, not necessary, as h as often been erroneously assu med, 
and guns of the most powerful kind; to be capable of that the bacteria sho uld be kil led in  the bod y. I n  
standing u p  t o  a square fight w·t h anything an enem y  order t o  make them harmless t o  t h e  body, it is su fficient 
might bring ag-ainst them. They are to be floating to prevent their grow th, t heir multiplication.  
forts, a s  nearly impregnable a s  science can make them. I have proved the following substances to be reme­
The need of such vessels for harbor defense is strongl y  I dies which hinder such growth even in very small doses 
urged by the Secretary. He thinks it is within the (to mention only the most important): A number of 

et hereal oils : among the aromatic compounds, f:J naph­
thy lamin, paratoluidin xy lidin; SOme of the so-called 
tar dyes, namely, fuchsin, gentian, violet, methyl  blue, 
ct.inolin yellow, aniline yellow, auramin ; among the 
metal s, mercury in the form of vapor, silver and gold 
compounds. The compounds of cyanogen and gold 
were especially conspicuous, their effect sur passing 
that of all other substances; even in a dilution of one 
to  two millions they checked the growth of tubercle 
bacilli. All these substances, however, rem ai ned ab­
solutely without effect if t ried on tuberculous an imals. 

In spite of this failure I ha ve not allowed myself to  
be discouraged f rom prosecuting the search for growth­
hindering remedies, and I have at last hit upon a sub­
stance which has the power of preventing the growth 
of tubercle bacilli , not only in a test tube, but in the 
body of an animal. All experiment s  in t ubercu losis 
are, as e ver y one who has had exper ience of them has 
sufficiently discovered, of very long duration. My re­
searches on t his substance, t herefore, although they 
have alr eady occupied me for nearly a y ear, are not yet 
completed, and I can only say this much about them, 
that guinea pigs, which, as is well known, are extra­
ordinarily susceptible to tuberculosis, if exposed to 
the influence of this substance, cease to react to the in­
oculation of tuberculous vir us, and that in guinea pigs 
suffering f"om general tuberculosis even to a high de­
gree, the morbid process can be brought complet ely to 
a standstill, without the body being in any way inj uri­
ously affected. 

From these researches I, in the meanti me, do not 
draw any further conclusions than that the possibility 
of rendering pathogenic bacteria in the living body 
harmless without inj u ry to the latter, which haR hith­
erto been just l y  doubted, has been thereby established. 

Shoul d, however, t h e  hopes based on these researches 
be fulfilled in the f u ture, and should we succeed in the 
case of one bacterial infect ious disease in making our­
selves masters of the microscopic but hitherto victori­
ous enem y  in the human body, t hen it will soon als o  
be poss ible,  I have no doubt, to obtain t h e  same result 
in the case  of ot her diseases. This opens up an oft· 
promised field of work, w ith' problems which are 
worthy t o  be the subject of an i nternational compe­
t ition of the noblest kind. To g ive even now some en­
couragement to further researches i n  this direction was 
the sole and only reason why I, departing from my 
usual cust om,  have made a communication on a re­
search which is not yet com pleted. 

Allow me, the refore, t o  conclude t his address with 
the expression of a wis h  that t he nations may measu re 
t heir strength on this field of labor and in war against 
the smallest but the most deadly foes of the h uman 
race, and t hat in  this struggle for the weal of all man­
k ind one nat ion may always str ive to surpass the other 
in the success which it achieves.-The American Prac­
titioner and News. 

.. .... 
C .. ntlnuoul!I Rail Rail_ay. 

At a recent meet ing of the Engineers' Club of Phila­
delphia, the secretary presented, for Mr. R. Tay lor 
Gleaves, a description of contin uous rails for railway s, 
w hich are carried u pon ordinary ties of wood or i ron 
weighted down with a covering of earth, gravel or 
st one so that they cannot easily move. The spikes 
are not dri ve n home by three-eighths of an inch, so 
t hat undulations may take place in the rail withou t  
disturbing either s pikes o r  ties, and arrangements re­
sembling turnouts are put in at fixed points, such as 
frog s, and at the foot of heavy grades, for the purpose 
of admitting of longitUdinal motion. 

The author ex plains how the rails are united so as 
to m ake them continuous. In the case he no tes the 
rai ls  were riveted together, with fish plates. He says 
that while the riveting was in progress the expansion 
gave some trouble, but since it has been completed 
there has not been the slightest  buck ling or any per­
ceptible pulling in on the curves. The t ies are covered 
with red clay containin� some loam, and, to prevent 
dust, part  of the track was turfed and grass seed sown 
over the remainder, so that now he says, "instead of a 
wrench, the watchman pushes a mower, and t he road­
bed looks like a pretty green lawn with two metal rib­
bons laid across it . " 

Speaking of the doubts which had been expressed 
as to the utility of this arrangement, the author says 
t.hat it is a fact that" there is in Virginia a section of 
track laid with rails three miles long, that it has been 
in service sinee  June, 1889, that it has not been sur­
faced or lined since put down, that the only exp ense  
of maintaini ng it has b een the watchman, that engines 
weighing 104,000 pounds are frequently run over it a': a 
speed of 50 miles per h our, that it is simply ballasted 
with earth, and that I shall take pleasure in showing it 
to any who care to investigate." 

.. .. . . 
THE MUNDY ENGINE, built by J. S. Mundy, of 

Newark, N. J" furnishes the power on the derrick 
Rel iance, i l lustrated in our issue of Novem ber 8, the 
same builder also furnishing all the machinery used in 
this class of rlerricks, the most of it being especially 
designed by Mr. Mundy for the work. 
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Iceberg •• 

The format ion of iceber gs was watched, l ast sum­
mer ,  by Mr . H. B. Loomi s  and Prof. Muir ,  while stay­
ing seven weeks near the M uir glacier (Amer. Jour. of 
Science). The falling of blocks from the ter minal wan 
was ver y  irregu lar ; at times, about every five minutes ; 
while at other times the obser ver might wait an hour 
w ithou t  seeing one fall. One day,  in t welve h ours, 129 
thundering reports from the falling bergs were heard 
at camp. about a mile off. In heavy rain, especially, 
it seemed as if a thunderstorm or can nonad� were go· 
ing on. Sometlmes a bl0ck, breaking off, bursts into 
fragments, and falls like a cataract. Again, an enor m­
ous block will sink unbroken into the water, then rise, 
perhaps 250 feet, even with the top of the glacier , the 
water pouring off it ; then topple  on its side wit h  a 
h eavy thundering r oar, scattering spray in all direc­
tions, and wallow about among other icebergs like a 
huge monster. 

------------.. --, .. �,�.-------------
A CONVENIENT EAR TRUMPET. 

An ear trum pet  which may ordinarily be carried 
and sup ported abou t  the ear in position for service 
without inconvenience to the wearer is shown in the 
accompanying illustration, and has been patented by 
Dr. F. M. Blodgett. au rist, of No. 1286 Broad way ,  New 
York City. The receiver or bell is of volute form, as 
shown in Fig. 1, the outer curve being of gradually i n­
creasing radius, whil e  t he inner curve is adapted to fit 
around the back and over the top of the  ear, so that 
the tr umpet stays in  pillce w ithout holding. A further 
parabolic curve in the diminishing end of the tr um pet 
term inates in a horizontal ti p to enter the ear or ifice, a 
sectional view of the tip being shown in Fig. 2. In 
the i nter ior of  the t ip is placed a small metal tube, 
Fig.  3, having side apertures over which are placed 
diap hragms of rubber or other tissue, these diaphragms 
covering ins ide spaces or chambers in the tip, to 

3 &(, ;. �', . _-:. 

BLODGETT'S EAR TRUMPET. 

modify or a ugment the sou n d  waves as they pass 
thr ough the trumpet and enter the ear. On the outer 
!'ur face of the tip  is a covering of soft rubber or other 
suitable material. to protect 1he  ear orifice and par­
tial ly adhere to it t o  assist in holding the receiver in  
place. 

........ 
AN IMPROVED COPY HOLDER. 

The device shown i n  the illu strat ion is designed for 
the use of all copyists. but

' 
especially for recorders. and 

has been for some time in u se in the office of  the in­
ventor, who is a r ecorder. B y  its use the copy can be 
conveniently followed down the page, and when 
the copyist is interru p ted, the indicator may be 
made to point out the exact. place at which he 
left off. Two longitudinally tap ering boards  
are employed, one being used as  a base boar d  
a n d  t h e  other as a copy suppor t, and t h e  copy­
supporting board is connected w ith the base 
board by a spring metal strap having at one 
end a clasp adapted to be sl ip ped u pon one 
end of the base board,  the other end of the 
strap having a clasp to be slip ped on the lower 
end of the copy-su pporting hoard, as shown in 
full and dotted lines in Fig. 1. A sp ri ng wire 
frame is attached to the front face of the copy­
holding board, the lower portion of the f rame 
having a bend near the bottom, while the ends 
of the wire are doubled under the lower end of 
the board. the extreme ends being ben t  inward 
and dr iven into the back side of the board. A 
cross bar, preferably made of spring me tal. ex­
tends across the frame, and is doubled u nder at 
one end and re turned upon itself and hent to 
form a slideway. for one member of the frame. 
This bar, of which a section is shown in Fig. 3, 
has a spr ing clamp adjacent to the slide way, 
the clamp and bar being preferably formed of 
a singl e

' 
piece of metal. An indicator, shown 

in �' ig. 2, i s  mounted to sl ide on the cross bar, the in­
dicator being made of a single piece of spring metal 
doubled upon itsel f. 

For further infor mation reiative to this invention 
address the patentee, Mr. George H. Seymour,  Newark, 
Ohio, 

I,ieutlfl, Jmeri'Ju. 
A Spider'. Engln�erlllg Feat. 

Popular interest at S yracuse, N. Y. , has centered 
during the past few days in the operations of a spider 
of the Tegenaria medicinalis species oyer a bar in a 
saloon in that city. Thousands of peopl e  have gone 
into the place to watch the spider accomplish an en­
gineering feat w hich d isplay s  in the insect almost 
human capacity, and the saloon keeper is becoming 
rich by the patr onage of his visitors during the star 
engagement of the spider. The insect set out on 
Tuesday to l i ft a kernel of popped cor n from a dish on 
the bar to its we b attached to an electric light wire  on 
the ceili ng.  It descended on the k ernel by spinning a 
cable of the necessary length. It was evident, how­
ever ,  that when the spider hoisted the load clear from 
the dish, its u neven weight would cause it to lop to one 
side so Ru ddenly as to probabl y  snap the cable. To 
prevent such an accident the spider attached two 
smaller sized cables to projecting parts of the k ernel 
and mad e them fast t o  t he main cable about five 
inches above the burden. I All being ready, the spider retur ned to his head­
quarters and started its windlass, and the ker nel began I 
to rise. That was the situation when the people in the 
saloon first d iscovered what was going on. After get­
ting the cor n  u p  about a foot, wor k  was su spended for 
a time. The spider had begu n to lll is tru st some of the 
machinery. It made an investigation, repaired a sl ight 
break or two above in the gu ys, and then slid down to  
the  corn. Everything there  was all sol id, but the en­
gineer thought pr udence a mar k  of wisdom, and 
doubled up the cable where the main weight  was seen 
to hang. This was at 11 o'clock on Tu esday night, 
and, with a more cheerful air of confidence than it had 
before displayed, the spider ran lightly aloft to the 
hoisting apparatu s. The machine star ted, and so d id 
the corll , and so did the eager throng of spectators, 
who burst into applause. I nside of a minute the corn 
was raised at  least four inches. Then there was an­
other delay, which was only short. 

At midnight on Tuesday the corn had risen two 
feet. At daylight on Wednesday it was up thirty-six 
inches. There it seemed to st ick. All day Wednesday 
only slight progress was made, though the sp ider never 
relaxed its effort s. Sometimes the burden even r e­
ceded. Then there  was a ser ies of jerks, bu t the ma­
chinery overhead seemed to sli p a cog, and no head­
way was made. Late on Wednesday night operations 
were temporarily sUR pended, and the spider retired to 
its inner chamber for con tem plation. Thanksgiving 
day was spent in  the comple tion of further plans or in 
rest, and Fr iday mor ning the work rested where it had 
stopped on Wednesday nig ht. The spider went up 
and down the main cable time and time again,  ap­
parently mendin g  it, an d flnally, towar d  evening, 
began to draw uP. but with only partial su ccess, 
though it was' cheered on by a crowd of spectators. 
The sporting fraternity are ba cking the spider at 10 t.o  
5.-N. Y. Sun. 

.. I.' • 
Prepared Pnmpkln Pulp. 

The fol lowing met hod is by Gustav Bart.el, of  New 
York: Take pu mpkins or squashes, open and peel 
them, and r emove the seeds and all other parts whiclh 
are of no use in the subsequent preparation of m ar ­
malade. The purified fl esh o f  the fr uit thus obtained 
is then cut up into small cubes and placed in a vessel 
with a sufficient quantity of water to cover the fruit.  
To this water add a small  quantity of borax-about 
one ounce to five pounds of the p urified fruit-and 

] 
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filter. The pulp obtained in this manner is free from 
the peculiar, unpleasant taste of a pumpkin or sq uash, 
while the same retains all its nutr i tious  qualities, so 
that it can be used wit h  great advan tage for the prepa­
ration of marmalades of var ious kinds. 

••••• 
A REGULATOR FOR DYNAMOS AND MOTORS. 

The illustration represents a regulator in which the 
armature core is designed to shift au tomatically in 
accordance with the drag or lead of the armature, 
always taking up its position wit h  its poles in the 
strongest part of the field. the brushes being held to 
the point of the least sparking, and the adjustment 
of the brushes being effected automatically by every 

CLEAVER & FASSOLD'S AUTOMATIC REGULATOR 
FOR DYNAMOS AND MOTORS. 

change of load upon the dy namo or motor. The im­
provement has been patented by Mr . Fremont J. 
Cleaver, electrician of the Second Avenue Electric 
Power Railroad Company, Pittsburg, Pa., and Mr. 
George Fassold,  of t he same city. The armature has 
circular end pieces mounted on tu bular shafts, and 
to these end pieces is secu red a h ollow cylinder of non­
magnetic mater ial, wound with the conductor in the 
usual way, as shown in the broken-away portion of 
the main view in ou r ill ustration, the terminals of the 
coil  being connected with the commutator cyl inder. 
Upon the central shaft, and loosely fitting the hol low 
cylinder, is an armature core consisting of the segment 
of a cylinder of ir on having concave sides, as shown in 
the small view. The central shaft is prolonge d  beyond 
the tubu lar ar mature shafts, the ends of the central 
shaft being supported on pointed screws i n  yokes at­
tached to the supports of the journal boxes of t he 
t u bular shafts. To the central shaft at its commu tator 
end is secured a cross arm of insulating material i n  
which are hel d  rods carrying- the commutator br ushes. 
The cross ar m also carries metallic contact pl ates elec­
trically connected with the rods, and which touch 
cur ved bars which receive the current from the brushes, 
the curved bars having binding posts for receiving 
the condu cting wires leading from the dynamo. On 
the end of the ce ntral shaft op posite that carry ing the 
cross ar m is attached one end of a spiral spring, at ­
tached by its other end to t he yoke. to oppose the p ull 

of the ar mature on the segmental core, and to 
retur n the core and the br ushes to their ori­
ginal position when the machine is. idle, so 
that the brushes will always occupy the same 
position relative to the segmental core. 

• 1'1. 
The Flrele.s Locomotive. 

M. C. Rolland,  in Mons, Belg ium, has con­
structed a fireless locomot i ve for u se in mines. 
It is provided with a tank that holds 0'550 
cubic meter. The water is heated to 2050 C. 
(or an absolute tension of 16 atmospheres) by 
a boiler placed on the surface ; it is sufficient 
for a steady run of 3 to 4 kilometers. The 
heating is brought about by m eans of  s�eam 
jets. as first proposed by Mr. Bede, Belgium. 
The heat thus stored up in the rather sUlal l  
space gradu ally evaporates the  water required 
to run the machiner y. At a s peed of 2 meters 
per second, the locomotive works wit h  6 horse 
power, that of a hor se be ing generally esti­
mated at from 0'9 to 1'0 m .• so that the locomo­
tive, working day and n ight uninterru ptedly, 

.... ====fI)J takes the place of from 12 to 18 horses, besides 

SEYMOUR'S COpy HOLDER. 

then heat the vessel till the water boil s. By the action 
of the borltx the peculiar unpleasant taste of the p ump­
kin or squash is extracted, and after the boiling has 
b een continued for some time-say ten minutes-sepa­
rate the pul p  from the liquid, whic h  can be done by 
pouri ng the contents of the vessel upon a suitable 

a good many laborers. The saving is calcu­
lated to be $200 per horse dispensed with. As 
a further advantage, this locomotive secures 

better ventilation. The weight of the locomotive is 
3,000 kg. 

• •••• 

WHEN selecting holiday g ifts, remember our new 
hook, Experimental Science. It is both entertaining 
and useful. 
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RAILROAD SLEEPERS ARRANGED IN PAIRS. 

'l'he i l lustration represent s  a novel construction of 
rail way sleepers designed to hold the rails so that they 
cannot spread or be forced out of parallel alignment, 
the sleeper being made of light mater ial and designed 
to box in ballast. It is made of four members placed 
at an angle to each other,  and so arranged that they 
have the same relation one to the other as if the 
sleeper wer e  composed of two members extending 
across the track and centrally crossing each other.  
Each of the four members has a depen ding flange flar­
ing sl ightly outward, embedded in the bal last, and 
the inner ends of each pair on a side ar e  united by 
st rips bent to extend parallel with the flanges, to 
which the strips are bolted. The members opposite 
each other on opposite sides of the track are connected 
by tie ,rods, twisted to a vertical position in their ceD-

Jtitutifi t �tutritau. 
cutter sections outwar d, so that t he operation is effect­

ed by a few strokes. 
Fur ther information relative to this invention may 

be obtained of Mr . .Joseph Warren, N o. 150 Norman 
Aven ue, Greenpoint, Brooklyn, N. Y. 

AN IMPROVED METALLIC RAILWAY TIE. 
The railw ay tie shown in the illustration is designed 

to possess a certain degree of elasticity, to prev ent in­
j ur y  to rolling stock, while it may, if desired, be made 
to hold the rail without the use of separate bolts. It 
has been patented by Mr . .Joseph .J. Callahan, of New­
burg, N. Y. Fig. 1 is a perspective view of this tie sup· 
porting two rails, which are partially broken away to 
show the construction of the tie plates ; Fig. 2 is an 
end view of the tie and one rail ; Fig. 3 is  a sect ion al 
view of one end of the tie and a track beam on a trestle 

or br idge, Fig. 4 showing the an· 

EWING II BOCKUS' RAILROAD SLEEPER, 

chor and beam. The two metal 
plates which together compose the 
tie are locked together at their 
edges to stand at an angle to each 
other, the locking being effected by 
projections on the upper edge of 
each plate, while a space is formed 
in and between the projecting lips 
the siz e  of the thick ness of the flange 
of the rail, but giving r oom for its 
expansion and contraction without 
material displacemen t  of the plates. 
The grip on the rail is as in a vise, 
the locking l ugs grasping the r ail 
with increasing force, according to 
the weight coming upon the raiL 
Fl anges are formed in the plates at 
the rail seats, to furnish wide sup­
ports for the rails. In setting the 
ties, after the plates are locked and 

tral portion, but extending horizontally throug h  per­
forations in the members, on the outer flanges of which 
the ends of the tie rods are ben t  down an d bolted in 
place. The rails are held in position on the upper sur­
face of the members by clips, as shown in the small  
sectional view, bolts extendin g  diagonally through the 
clips and through the outer sur face o f  the member s  
ap r' the tie rods. 

Further information relative to this invention may 
be obtained of the patentees, Messrs. Charles H. Ewing 
and Charles G. Bockus, Ninth and Green Station of 
Philadelphia and Reading Railroad, Philadel phia, Pa. 

. � . . . 

AN IMPROVED PIPE OR FLUE CUTTER. 

The device show n in the illustration may be readily 
applied, and is designed to quickly cut a pipe or flue at 
any desired point. Fig. 1 is a perspective view, partly 
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WARREN'S PIPE OR FLUE CUTTER. 

broken away, to show the application of the device, 
and Figs. 2 and 3 are sect ional views. The device is 
made with a tapering bar in which are longitUdinal 
dovetailed grooves, adapted to receive correspondingly  
shaped flanges of  two series of segmental cutter sec­
tion s, each having at its periphery teeth placed al ter­
nately. The cutt er sections of one set overlap those 
of the adjacent set, and they are fastened togethe r  by 
suitable screws. The cutt er sections are also held by 
a bolt w ith a head having its lower end in the shape 
of a seg ment of a circle, and adapted to rest on the 
central bar ,  the head being adapted to engage the 
outer edge of the tube to he cut, as shown in Fig. 2, 
whil e  holding the cutt er sections in place at the proper 
distance therefrom. On the small end of t he central 
bar is screwed a nut to prevent the cutter sect ions 
from sliding out of the longitudinal groov es, and the 
consequent liability of their being mislaid or lost. 
When t he parts are adj usted to cut a tube, the opera­
tor strikes with a hammer on the large end of the 
central bar, the inward movement of which forces the 

placed they are wholly or partially 
tamped from the open ends, which are then closed by 
triangular end pieces, each having lower lugs to enter 
a small socket in each plate and an upper k ey lug to 
pass through an opening in one of the plates and re­
ceive a key. These end pieces are not used on ties for 
bridges or trestles, and the plates have at their lower 
edges undercut slots  for ming l ugs, whereby the plates 
may be conveniently fastened upon the beams. In 
these cases an anchor, as shown in Figs. 3 and 4,  is se­
cured to the rail between the plates, to prevent them 
from shifting and to limit the depression of t h e  tie, the 
angle of the anchor being less t han that of the plates, 
so that a space is left to permit the lower edges of the 
plates to slide slightl y  on the heam. The plates of a 
tie in which a switch r ail is to be placed are formed 
wit h  a wide seat therefor, in w h ich a supporting and 
chafe plate is held by a projection passed dow n  be­
tween t he adjacent edges of the plates . 

. . .  ' . 
A DEVICE TO BLOCK CARS ON A GRADE. 

The illustration represents a device which may be 
automatically set or tripped by the passage of cars 
over it, and which may also be operated by hand, be­
ing especially intended to block or trig mining cars 
running on a grade. It has been patented by Mr. 
Andre w  Deets, of Plymouth, Pa. 

At a convenient point is It pair of extra thick ties 
resting upon a base support, formin g a recess beneath 
the rails in which is mounted a transverse shaft carry­
ing a spiral spring, one end of which is fixed to the 
shaft and the other end to one of the t ies, whereby 
cranks on the shaft are held normally in elevated po­
sition j ust outside the  rails. Pivoted to the outer ends 
of the cranks are connecting r ods which are pi voted at 
their upper ends to the ears  of blocks arranged ad­
jacent to the r ails, t he blocks being braced and pivot­
ed at one end to short shafts moun ted in plates bol ted 
to one of the ties, so that w h en their free ends are 
raised they will engage the wheels of a car on the rails. 
Fixed to one end of the transverse 
shaft is a crank connected by means 
of a lever and rods with a lever 
pivoted in a rack, and having a pin 
to engag e the hook of a bell crank 
lever. This lever is pivoted at its 
elbow between two members of the 
r ack, and has at its for ward end a 
hook,  while its r ear portion ill con­
nected by a pit man with a crank 
on a shaft in bearings on a tie, the 
inner end of the shaft having a 
spring-pressed lever extending par­
allel with the rail, and normall} 
held in position to be engaged by a 
'car wheel. 

A ver tically sliding b I 0 c k i s 
mounted o n  adjacen t  vertical sup­
ports, on the inner side of which is 
pi voted a bent arm, a rod extend­
ing from which is  adapted to en­
gage one of the lever s, the vertically 
slidin g  block being adapted to lock 
the device so that it cannot be auto­
matically worked or release the lock 
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so the device will .be ready for operation .  As a car comes 
down over the rails its for ward wheels strike the spring 
pressed lever, when the pitman releases the bell cran k 
froUl the lever pivoted in the rack,  as shown in the 
illustration,  and the spring on the transverse shaft 
raises the blocks in position to engage the car wheels. 

CALLAHAN'S METALLIC RAILWAY TIE. 

When t he blocks are in elevated position they do not 
prevent a car from r u nning in the opposite direction, 
as a crank on the t�ansverse shaft is connected by a 
r od with a lever on the inner side of the rail, and 
adapted tq be struck by a car wheel run ning in the re­
verse direction before it reaches the blocks, thereby 
depressing the blocks and bringing them into a posi­
tion parallel with the rails. 

AN Il'IIPROVED VELOCIPEDE. 
In the machine  shown in the illustration the driving 

mechanism is designed to be simple in construction and 

IIARTIN'S VELOCIPEDE. 

positive in operation, to propel the machine at a high 
speed with a minimuUl outlay of power. It has 
been patented by Mr. Frank Mart in, of Fort  Douglas, 
Salt Lake City, Ut ah. Fig. 4 is a fron t view of the 
machine and Fig. 5 is a plan view of its front  portion, 
with the seat removed. Upon the hub of each of the 
large wheels are attached two spaced disks, an d upon 
the periphery of the disks a collar is held to slide, cover­
ing the space between the di�k plates, as shown in the 
sectional view, Fig . 3. A box collar is loosely moun ted 
on the hub between the disks, and within this collar a 
ratchet casting is attached to the outer face of the hub, 
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pawls pivoted in one side of the collar being adapted 
to engage the ratchet teeth. Between the peripheries 
of the disks and the outer surface of the box collar are 
placed a series of spaced friction rollers. Four straps, 
each attached by one end to the box collar, are carried 
outward in contact with the friction rollers, their outer 
ends being attached to the sliding collar covering the 
peripheries of the disk plates. These straps are brought 
into operation by the back stroke of a lever attached 
to the outer surface of the collar, and extending within 
convenient reach from the rider's seat. A return strap 
is also attached to the outer surface of the box collar 
and the sliding collar, and is made to contact with a 
friction roller on the side opposite that with which the 
other straps contact with their rollers. One of these 
boxes containing driving mechanism is located at 
each side of the rider's seat, each provided with an 
upwardly extending lever. Fig. 1 is a sectional view 
through the driving mechanism, illustrating the 
position of the parts at the termination of the for­
ward stroke of the lever, Fig. 2 showing their position 
at the termination of the rear stroke, the pawls engag­
ing the ratchet teeth at each backward stroke, and 
slipping over them on the forward or recover stroke. 

. ' ... 

THE HUDSON RIVER BRIDGE. 

An important move in the direction of the bridging 
of the Hudson River at the city of New York was taken 
during the past week. The New York and New Jersey 
Bridge CommiEsioners, a body of five representatives 
of the State of New York, appointed for this purpose, 
received a report from Messrs. Thomas C. Clarke, their 
chief consultmg engineer, and Charles B. Brush, as­
sistant engineer, designating a place for the bridge and 
the general location of its connections and approaches. 
The commissioner .. , by chapter 233 of the laws of the 
State of New York for 1890, have the power to locate 
the bridge and approaches, and this has now been 
done. The project next awaits the action of the Fede­
ral authorities. The navigation of the waters of the 
Hudson River is under the control of the United States. 
It rests with the Secretary of War to determine the 
span, location of piers, height, and charallter of tbe 
bridge. The army engineers in charge of the matter 
have as yet given in no report, so that nothing can be 
done in the way of designing the bridge. Informally 
it has been announced that a height of 150 feet will be 
acceptable to the War Department. This is used as a 
basis in determining the grades of the route as laid 
out. It is to be one mile distant from any site already 
granted to a bridge. 

We give a map, showing the points so far determined 
The bridge is to cross the Hudson River between t'.e 
lines of 70th and 71st Streets in the city of New Yuk. 
The river is here 3,100 feet wide, not materially differ­
ent as regards depth, character of bottom, etc., from 
other parts. At points further south the height would 
have to be increased, necessitating steeper grades for 
the approaches, and the width of the river would be 
excessive. The bridge enters the city at between 70th 
and nst Streets, meets the approaches. The roadway 
is carried on an iron and steel viaduct, curving to the 
south, and running about 100 feet west of the west line 
of 11th Avenue, and then on the line of 38th Street to 
the proposed Union station between 38th and 39th 
Streets and Broadway and 8th Avenue. The main 
roadway will here have descended from the elevation 
of the bridge to 65 feet above high water mark. This 
will leave it 12 feet above the street, giving a base­
ment for a freight depot. 'I'his plan gives a station 260 
by 1,300 feet area, with room for twen'ty tracks and 
platforms. For the viaduct 100 feet right of way is re­
quired, and on the line selected there are now no valu· 
able buildings. 

On the bridge proper it is proposed to arrange for 
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It is proposed to have both bridge and viaduct floor­
ed over and to lay the tracks in stone ballast, thus se­
curing a perfect road bed. A speed of forty miles an 
hour can be maintained on the contemplated structure. 
As a sample of the connections the case of the Pennsyl­
vania Railroad may be taken. From its proposed point 
of connection with tbis line to the Union depot the 
running time will at the above rate be 13� minutes. 
At present, to cover the distance from the 8ame point 

MAP OF NEW YORK, WITH SITE OF PROPOSED BRIDGE. 

to the foot of Cortlandt Street, 20 minutes are reqnir­
ed. It will be seen that for down-town connections 
there will be little saving in time. For up-town points 
and for through busines� with the New England States 
the bridge will be of extreme importance. 

To reach the New England lines, a roadway part 
viaduct and part surface road is to be carried along 
the east bank of the Hudson River to about 155tb 
Street. Thence by cut and tunnel it is to go across the 
island and cross the Harlem River. and connect on the 
further side with the tracks of the New Haven and 
Harlem roads at 163d Street. The distance from the 
Union station to this point is eight miles. only two 
miles greater than the distance from the Grand Cen­
tral depot. It will be seen that this brings the western 
dock front of the city for about three miles in direct 
communication with all roads west or the Hudson 
River as well as with the New England territory. In­
cidentally it is proposed to run a special line up the 
west shore of the Hudson River opposite and bring that 
long-neglected region into communication with the 
city. 

The high ground over the river will give great facili­
ties for coal and grain delivery by gravity. 

The plan, it will be seen, is of far-reaching scope, and 
embodies much that does not appear at first sight. 
The eminent engineers upon whose report the com­
mission acted deserve much credit for their work. It is 
probable that a cantilever bridge will be selected. The 

work is to be executed by 
the New York and New 
Jersey Bridge Company. 
It has State charters from 
the States of New York 
and New Jersey, and the 
Federal authorities will un­
doubtedly take action on 
the matter in a short time . 

•• • 

A PIPE CUTTER, BEADER, 

AND EXPANDER. 

HYLAND'S PIPE CUTTER, BEADER AND EXPANDER. 

The accompanying illus­
tration represents a combi­
nation tool, patented by 
Mr. Joseph Hyland, for 
readily and quickly cutting 
pipes or tll bes, expanding 

six tracks'-two passenger, two freight, and two rapid 
transit. The viaduct is to carry eight tracks. The 
greatest grade required by this plan is 40 feet to the 
mile. The New Jersey railroads on the west end would 
be connected through the Palisade ridge partly by 
tunnel, partly by cuttings in the,way shown on the 
map. In New York City connection would be made 
with the different roads now centering there. In all 
there are fift.een lines of railroad to be linked together 
by the bridge. 

them, and forming a bead thereon, as desired. A taper­
ing spindle has longitudinal dovetails on opposite 
sides, and on its large end is a head adapted to be 
turned by a suitable tool, the spindle passing loosely 
through a cylinder containing a series of expanding 
rollers, each having an annular recess, while the cyl­
inder has on one end a slightly dished flange. When 
the spindle is passed through the cylinder, all the 
rollers move simultaneously outward as the spindle in­
creases in diameter. Inner cutters which can be readily 
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removed and replaced are fitted to slide in radial 
grooves near one end of the cylinder, the cutters being 
moved out.ward as the spindle is passed in, while the 
turning of the spindle carries with it the cylinder and 
cutters. In order to form a bead on the end of the 
pipe, grooved rollers are employed, as shown in section 
in the small view, these rollers turning on radial shafts 
in brackets on the inner face of the dished flange on 
the end of the cylinder. To cut off the end of a pipe 
projecting too far beyond the outer face of the boiler. 
the brackets carrying the beading ro11ers are removed 
and circular cutting tools inserted in their place, to be 
operated by the turning and pushing inward of the 
spindle. In order to conveniently turn and gauge the 
spindle, a U-shaped arm is held on its head, in the 
middle part of which is mounted to turn one end of a 

screw rod screwing in a U-shaped frame having at its 
outer end a head adapted to be turned by a wrench or 
ratchet or other suitable tool. In the legs of the 
frame rods are fitted to slide. to be adjusted against 
the boiler plate and fastened III dony desired position 
by set screws. A collar on the small end of the spindle 
prevents the head from sliding off and the cutting 
tools and dummy knives from being displaced. 

Further information relative to this invention may be 
obtained of Messrs. Hyland & Mason, Charlevoix, Mich. 

•• 1 • ., 

A PUG MILL FOR BRICK MAKERS. 

The illustration represents a mill specially designed 
to remove all stones or lumpy matter which may pass 
the feed screw, and thus produce a clay of high quality 
for making bricks. It has been patented by Mr. Paul 
Stoerger, of No. 140 Wells Street, Chicago, Ill. Below 
the feed screw and its casing is a chamber whose bot­
tom consists of longitudinally extending grate bars, 
the tops of which are slightly beveled, as shown in the 
transverse section, Fig. 2, similar bevels being also 
formed on the under side. These grate bars are placed 
a suitable distance apart to permit the fine clay to pass 
through the grate bars into a chute leading to one ena 
of the machine, as shown in Fig. I, the rear end of tho 
frame of the grate bars discharging into a chnte ex­
tending in an opposite direction for carrying off stones, 
lumpy matter, etc. A scraper with V-shaped notches 
and downwardly extending lugs adapted to pass be­
tween the grate bars is secured to side bars whieh sup­
port a cover plate adapted to close the lower end of the 
feed screw casing when the scraper is passed over the 
grate bars. A longitUdinal rack secured to the under 
side of the cover plate or the frame of the scraper is 
arranged to mesh WIth a gear wheel on a transverse 
shaft on the main frame, and, by means of a hand 
wheel on a short shaft carryilJg a worm wheel, a slid­
ing movement is given to the longitudinal rack to 
move the scraper and cover plate forward and back­
ward. When the scraper is to be operated by power, 
the side bars are connected by a transverse beam with 
side rods connected with another beam adapted for 
connection with machinery capable of imparting a 
reciprocating movement. These side rods are also 
connected with a beam supporting cams adapted to 
press on friction rollers on the ou tside of a door form­
ing the rear end of the chamber under the feed screw, 
while a rope connected with one of the bearings for 
the friction rollers extends upward and passes over a 
pulley, where it supports a weight, so that the door 
opens automatically when the cams slide away from 
the friction rollers. In operation, when stones or 
lumpy matter are left on the grate bars, the scraper is 
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STOERGER'S PUG MILL. 

pushed forward to force them down the chute provided 
therefor, the door leading to this cbute then opening 
automatically, while the cover plate covers part of the 
casing under the feed screw, so tbat no fresh material 
can pas!! downward until the scraper has been returned 
to its normal position. 

. . .  , . 

A CORRESPONDENT thinks that a fortune awaits the 
inventor who can produce a machine for filling, weigh­

ing, and sewing salt .. pockets" a.t the will. 
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THE MANUFACTURE OF SALT AT SYRACUSE, :N. Y. 

The famous salt region of Onondaga County, in the 
State of New York, has for over a century been a cen­
ter for the production of this all-important substance. 
As long ago as 1770, salt from the salt springs then in 
existence was used by the Delaware Indians. Eighteen 
years later the white inhabitants began to make salt 
by the boil ing process, near the site of the present city 
of Syracuse. The territory from whkh most of the 
salt is now produced is.p. government reservation whose 
status is established by a treaty made between the 
Onondaga Indians and the State of Ne w York. The 
wel l s  are maintained and the brine pumped by the 
State government, and the brine is delivered to the 
manufacturers at a royalty of one cent per bushel. 
The bushel is  an arbitrary term indicating a net weight 
Qf 56 pounds or one half hundredweight. The wells, 
which are sunk and maintained by the State, vary from 
150 to 340 feet in depth. Brine is pumped from them 
which at 60° Fah. averages 50° to 70° on the salome­
ter. According to D r. Englehardt's standard table of 
equivalents, these figures range thus : 

Salometer 

50· 
70· 

Banme Per cent 
salt 

13'250 
18'815 

Ponnds salt 
in gallon 

1'206 

1'755 

Gallons to 
1 bushel 

46'41 
31'81) 

As a more appreciable standard it may be mentioned 
that sea water contains 2'7 per cent of salt and that 
it requires 350 gallons to make one bushel of salt. 

Originally the tax or royalty was much higher than 
at present. At one time as much as twelve centl. a 
bushel was charged the manufacturers. Since then it 
has been reduced, first to six cents, and finally, in 1846, 
to one cent per bushel. �t is evident that at the 
higher rate a considerable revenue was derived from 
the wells. For the expense of building the Erie canal 
a sum of $2,300,000 was appropriated from the salt 
royalty. This sum represents nearly one third of the 
expense of construction , so that the salt makers are 
justified in their claim that but for the salt industry 
the Erie canal might never have been made. 

The salt  deposits lie in rocks of the upper Silurian 
age. The old springs were found in the marshy ground 
surrounding Onondaga Lake. The waters of the lake 
are excluded from the salt-bearing strata by impervious 
marl and marly clay. The wells pass through beds of 
fine sand and clay. After penetrating these layers a 
gravel is reached whlch contains the salt water. The 
brine is p umped from the gravel beds into reservoirs, 
whence it is delivered through log piping to the differ­
ent works. 

In Fig. 1 of the illustration is shown a pumping 
station and reservoir. 

The Onondaga brine contains several impurities. 
The principal is calcic sulphate, more familiar in the 
form and under the name of gypsum or plaster of Paris. 
This runs as high as one half of one per cent refer­
red to the brines, represen ting, therefore, two or three 
pcr cent of the dissolved salts. Calci um and mag­
nesium �hlorides, with traces of carbonic acid and 
oxide of iron, are also present. The iron oxide is only 
objectionable as spoiling the color of the salt, but ow · 
ing to this its removal is imperative. The calcium and 
magnesiu m  c!:iorides are deliquescent. Fortunately 
they exist in small proportions only in the brines. If 
in large quantity, they would make the salt moist and 
give it a tendency to cake, and eventually to become 
almost liquid. The calcium sulphate is not nearly so 
soluble as the other saits, and is partly pred pitated in 
the evaporation, and most of it is removed from the 
concentrated brine. It is obvious that any insoluble 
matter would be considered an impurity, so that the 
manufacturer tries to remove this compound as com­
pletely as possible. 

The salt is obtained by evaporation, either by solar 
or by artificial heat. In either case the first operation 
is to clarify the brine by settling. It is allowed to 
stand in vats in the open air, as shown in Fig. 3, or in 
factory buildings until the iron oxide has settled and 
the carbonic acid has escaped or has become pre­
cipitated. 

At this stage the settling is sometimes aided by the 
addition of a little milk of l ime. Alum or gelatine has 
been employed or suggested also as a clarifier. Two 
successive settlings in snch vats are applied. 

In the next ' step of the solar process the clarified 
brine is run into evaporating vats, shown in Fig.

' 
2, 

where it is acted upon by the sun's h eat, and gradu­
ally becomes concentrated. Movable covers or roofs 
are provided to be placed over the vats in case of 
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dry is removed to the storehouse. This is an outline 
of the process of making what is known as . .  solar 
salt. " 

Salt made by arti:ficial heat is known as boiled salt. 
The term . .  factory filled " is applied to the purer 
brands. This term is indicated by the familiar letters 
F. F. branded on the large sacks. The kettle process, 
illustrated in Fig. 4, is largely used at the Syracuse 
works. The brine after settling and clarifying is run 
into kettlos heated by fires underneath. An iron pan 
with an upright handle is placed in the bottom of each 
pan. 

As the liquid evaporates and the gypsum separates, 
it accumulates in those pans, and is from time to time re­
moved and thrown aside. This is termed " panning from 
the kettle." It is here that one essential difference be­
tween the solar and boiling process appears. Calcium 
sulphate or gypsum is less soluble in hot than in cold 
brine, so that a bettor separation of this impurity is 
effected than in the solar process. Each kettle has a 
capacity of 100 to 120 gallons, and fifty or sixty kettles 
may be set in a row. As soon as salt crystals begin to 
appear, the gypsum pan is removed and the salt is 
taken out by the workmen, is washed with fresh brine 
and is drained in baskets suspended over the kettles, 
as shown in the same cut. Brine is run in as required 
from the central distributing pipe. 

The difference in grain in solar and boiled salt is 
considerable. The solar salt is so coarse that to adapt 
it for many uses it has to be ground in mills. This is 
done in tho factories, and the product is known as 
.. ground solar " salt. The boiled salt is of a m uch 
finer grain, and by the addition of some suitable sub­
stance to tho kettles the grain may be made still finer. 
This process is termed " cutting the grain. " Salt thus 
made is called " anthracite salt. " The material added 
consists of traces of such matter as glue, resin, soap, 
etc. While the process has been known for many 
generations, it is condemned by many salt makers. 

In Fig. I) of the illustrations we show the modern 
washing process. The salt is delivered at one end of 
the apparatus  through Ii. chute. The brine enters at 
the same end and permeates the mass, and as the 
whole is kept in agitation the washing is very perfect. 
The salt saturated with the purer brine is drawn off 
and has to be dried . In the modern process this is done 
in centrifugal machines, one of which is shown in Fig. 
6. There it is whirled around rapidly and the brine 
is expelled thoroughly by centrifugal force, exactly as 
sugar is treated for the expUlsion of sirup. The 
separation is, of course, much more complete than 
where gravity alone is relied on, as in the qraining 
process. When it is remembered that the calcium and 
magnesium chlorides are mainly present as ingredients 
of the residual brine, the importance of reducing the 
amount of this brine as much as possible is evident. 

What the future of this historic industry will be is 
not absolutely certain. The expense of making boiled 
salt is largely due to the cost of fuel. The kettle 
process, which we have illustrated, although a relic of 
the last century, has not yet been superseded. Success 
has been attained in utilizing anthracite coal dust. 
Forty to forty-five bushels of salt are produced with 
the combustion of one ton of anthracite dust costing 
$1. 75. Some years ago but thirty-seven bushels were 
produced with the consumption of one ton of bitumin­
ous coal costing $4. 10. Yet this saving is offset by the 
fact that the evaporation per pound of fuel is only 5 '83 
lb. of water-less than half the work of a good steam 
boiler. One mOtlt serious menace comes from the West. 
Michigan, Ohio, and Kansas are now strong competi­
tors with the New York works. There are two layers 
of rock salt, forty-five and fifty-four feet thick, seven­
teen miles south of Syracuse. These may be instru­
mental in changing the aspect of things in the near 
future. 

The first leases in lots under the auspices of the State 
took place in 1797. The product for 1798 was 59,928 
bushels of solar� salt, under the superintendency of 
William Stevens. In 1889, under Superintendent P. J. 
Brummelkamp, 2,916, 923 bushels of solar and 2,448,138 
bushels of boiled salt. making an aggregate of 5,365,061 
bushels, were prod uced. Thjs is not high water mark. 
The fol lowing table gives the years of maximum pro­
duction and the amounts produced : 

Year. SeJar salt. Boiled salt. Total of both 
kinds. 
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Posltlyes Direct In tile Camera. 

Colonel Waterhouse's recent investigations, which 
haTe resulted in the discovery of a simple means for 
producing a positive image on an ordinary gelatino­
bromide film-whether on paper or glass-and by the 
usual exposure in the camera, seems not unlikely to be 
the first step toward something like a revolution in  
photography. Indeed, when we consider the remark­
able results obtained by adding extremely small quan­
tities of certain derivatives of carbamide (urea) to the 
developer, it is difficult to suppose that the tourist-­
and perhaps even the professional photographer-will 
long fail to take advantage of so ready a means of se­
curing reversed action, especially as the positive first 
produced can obviously be used for making subsequflnt 
copies by the same method, j ust as a negative is  now 
used. A direct camera positive on paper or other 
opaque base will always be reversed unless some l'e­
:fiecting surface intervene between the object and the 
sensitive film. 

In lieu of re:fiector, the transparent celluloid film may 
be used (not the celluloid roughened or ground on one 
face), and the originals thus obtained will show like 
enameled prints if the celluloid original is held or 
fastened face downward on a card or on the stiff leaf 
of an album ; at the time, this original will always be 
available for the production of copies. not only by the 
gelatino-brOiDide reversal process, but also by such 
positive methods as the aniline method, the common 
blue process, or the primuline method. 

Waterhouse's method involves no other variation 
from the usual routine than a simple addition to the 
developer, so that the final decision as to whether a 
negative or a positive shall be produced may be left to 
the last. 

Of the two derivatives of thio-carbamide recommend­
ed by Colonel Waterhouse, our own experiments were 
made with a sample of allyl thio-carbamide. 

Having prepared a saturated solution of water of the 
crystals of thio-sinamine-to use the shortest of the 
several names by which allyl thio-carbamide is known 
-to each ounce of ordinary pyrogallic or eikonogen de· 
veloper we added from t wo to eight minims of the so­
lution. Under these circumstances varying degrees of 
reversal resulted, ammonia appearing to be rather 
favorable to the reversal, and any considerable amount 
of bromide being evidently unfavorable. We failed to 
notice any advantage in giving more than a normal 
exposure ; indeed, less than the normal exposure ap­
pears to be rather favorable than otherwise. This re­
sult is specially interesting, as to secure the best re­
versal by adding hyposulphite to the oxalate developer 
a long exposure is required-an exposure which may 
perhaps be estimated at over a hundred times the nor­
mal. 

There is a wide field for experiment in connection 
with the method now touched upon, and .althougb the 
best course for the present will probably be to tho­
roughly study the conditions under which the two 
agents described by Waterhouse will cause reversal 
with absolute certainty, it must not bo forgotten that 
many analogous derivatives of thio-carbimide are 
known to chemists.-Abs. from the Br. Jour. of Photo­
graphy. 
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Acidity oC tbe Stomach. 
This condition is due to germs, and the cure lies in 

getting rid of the germs. Germs of fermentation in the 
stomach produce first alcohol, then carbonic acid, and 
then acetic acid. A person troubled with this form of 
dyspepsia should be careful to take only such articles 
of food as do not favor the development of germs, and 
thus starve them out. Another thing to do is to wash 
the germs out of the stomach by drinking freely of hot 
water before meals. It food is put into a stomach 
already sour, of course fermentation will be set up im­
mediately. Some persons notice that as soon as they 
eat, their stomachs become sour. The third important 
thing to do is to stimulate the stomach to make more 
gastric juice, which is a natural antiseptic, and pre 
vents fermentation and also hastens absorption. The 
glands may be stimulated by applying hot fomenta 
tions to the stomach fer half an hour immediately after 
the close of a meal, or, easier still, by wearing a rubbet" 
bag filled with hot water directly over the stomach for 
half an hour or an hout'. Heat is a natural stimulant, 
and there are no possible ill effects from its nse in this 
way.-900d Health. 
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1862. • •• ••• • •  ••• • .  1,983,022 7,070,852 9,053,874 

rain. 1868. . . . . . . . .  . . . 2,027.490 6,639,126 8,66E,b"16 The lUas .. chosetta Institute oC Technology. 
As it becomes stronger, the comparatively insoluble Ig�L: : : : : : : : : : : :  �:�:� t�::= �:�� This. institute is now entering on its second quarter 

calcium SUlphate begins to precipitate. The slow eva- 1882. .  . . . . . . . . . . . 3,002,447 5,307,773 8,840,220 century of existence. Its early history was excellently 
poration favors crystallization, and t,he salt begins to lilUmmarized in an address delivered last June at i ts  
separate as large crystals, and is called " coarse salt." Since 1882 the production has constantly decreased. twenty-fifth anniversary. It was founded by Prof 
As soon as crystals begin to appear, the saturated The State exercises a certain supervision over the William B. Rogers, a native of Virginia, formerly d i  
brine called "salt pickle" i s  r u n  o ff  into a fourth series manufacture. The salt, after making, must be stored rector o f  the Virginia Geological Survey and Professor 
of vats for final concentration. As the crystals accu- at least two weeks before shipment. Before and after of Chemistry and Physics in the University of Virginia. 
mulate in sufficient quantity they are removed and are the storage period it is inspected by the State inspector. After a hard struggle it began to be more prosperous 
washed in the fresh pickle. The object of this is to re- The product as delivered to the public is exceedingly and in 1879 entered on its new career, with about  200 
move the strong brine, which contains a concentration pure. It is gratifying to know that it compares with I students. It now has about  1,000 students. I ts pre 
of the calci um and magnesiu m chlorides. '.rhe pro- the finest foreign product in freedom from objection- sent president, Gen. Francis A. Walker, was the  super 
duct is then allowed to dr8.ln, and when suffiCIently able wagneeiuw a.nd calcium compounds. intendent of the census of 1880. 
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THE CODONOPHONE. 

The codonophone (bell music) is a new instrument 
designed as a substitute for chimes in the theater. It 
consists of a series of metal tubes, which, under the ac­
tion of a blow, enter into vibration and render sounds 
analogous to those of bells. 

Mr. Gailhard, the director of the Paris opera house, 
when he mounted the ballet named " Le Reve," the 
first representation of which took place last 
Ju ne, obtained from a manufacturer in Eng­
land a sufficient number of tubes to form a true 
chime that imitat€d bells quite wel l and gave 
forth sounds of a very satisfactory purity. 

These tubes are of brass, and of a uniform di­
ameter of 1Yz inch and a thickness of one-tenth 
of an inch. Their length varies according to 
the note to be obtained, and is determined by 
means of au iron rod that traverses the tube at 
each of its extremities, and is  riveted externally 
on each side. 

Mr. Lacape, a Parisian piano manufacturer, 
with these new elements constructed for the 
opera house a true m usical instrument formed 
of twenty-five tubes, and h aving a ran ge of two 
octaves (froID do to do, key of sol). The heavy 
ham mers that strike each tube have an escape­
ment.  They are set in action by m eans of a 
keyboard and of a mechanism analogous to 
that of a piano. The playing of this instru­
ment is a very sim ple and easy matter. 

The lowest note i s  given by a tube 6 feet long 
that weighs about  eight pounds and is equiva­
lent, as to sound, to a bell weighing 176 pounds. 
The other tubes gradually diminish in length 
and weight up to the twenty-fifth, which is 3 
feet in length and is eq uivalent to a bell weigh­
ing 72 pounds. The tubes collectively weigh 
about 220 pounds, and are eq uivalent to a 
chime of bells weighing frolll 3,300 to 4,400 
pouuds. 

The codonophone, as now established, is capa­
ble of replacing what is called the sharp village 
chime. Although we thus succeed in producing 
sounds like those of bells, it must not be con­
cluded from this that, as regard;;! intensity and

" 

range of sound, we can succeed by this means 
in replacing those made in the open air. 

J 'itutifi� �lUtritau. 
an ordinary bell of several thousand pounds. This is 
formed of a sheet of brass six one-hundredths of an inch 
in thickness, in which several concavities have been 
made with the hammer. But, in order to re-enforce 
the sound and prolong the vibrations of this bell, it is 
necessary at the same time to produce the same note 
in unison with saxhorns, while an ordinary 220 pound 
bell gives it  also, but two octaves higher. 
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Ribbed Boller Tube •• 

The Serve tube is a French invention, and differs 
from the common boiler tube in having a number of 
thin longitudinal ribs on its inside, usually eight, 
which extend radially  toward its center. The boilers 
tested were each 10 feet 6 inches in both diameter and 
length, and were each provided with 126 tubes, il� 
inches diameter and 7 feet 6 inches long. The heating 

surface o f  each plain tube was 5 '95 sq uare feet 
and that of each ribbed �ube 10 '42 sq uare feet. 
The total heating surface of the ord inary boiler 
was 956 square feet and that of the ribbed tube 
boiler 1.536 square feet. The furnaces were 
alike, two furnaces to each boiler, each 2 feet 
10 inches diameter. The area through the 
tubes for the passage of the gases was de­
creased by the ribs, being 802 square inches in 
the ribbed tube boiler and 852 square i nches in 
the plain boiler. The grate surface in each 
boiler was 31 square feet. In a twel ve hour 
test, in which the induced fan draught was 
carefully regulated so as to cause the same 
amount of coal to be burned in each boiler, 
the amount of coal burned in each was 1 1 ,872 
pounds, and the water evaporated, from a 
temperature of about  60 degrees into steam at 
about 10 pounds pressure, was in the case of 
the ribbed boiler 1 14,600 pounds, and in the 
case of the plain boiler 103,000 pounds, an 
advantage in favor of the ribbed boiler of over 
11 per cent. In another test of three hours' 
duration the gain in economy was over 14 per 
cent. 

• . I t  • 

Another Proposed Large Tunuel u u der 
the Thamell. 

Sir Benjamin Baker, who WitS instructed by 
the London County Council to ad vise upon 
the practicability of carrying out the Black­
wall Tunnel Scheme, has at length com pleted 
his labors," and his report has been issued to 
the membp.rs of the Coun ty Council. 

In order to prod uce sounds analogous to 
those of large bells, it  might be possible to u se 
tubes of great length and wide diam eter. This, 
in tact, is the method employed at the Bay-

THE CODONOPHONE A NEW MUSICAL INSTRUMENT, DESIGNED 
TO IMITATE THE RINGING OF BELLS.1 

It is chiefly based on observations of tunnels 
of a similar character in America, one of which 
has been successfully completed at Sarnia, 
while the other is in progress under the Hud­
son River. Sir B. Baker, who has only recently 
returned to England after inspecting these 
works, concludes, from his observations, that 
the proposed tunnel frOID Blackwall to Green­
w ich is entirely practicable. Sir BenjallJin 

reuth Theater in Richard Wagner's " Parfait ; "  but, in 
order to re-enforce the sound, large counter-bass cord Ii! 
and tam-tams are made to v ibrate in unison, while the 
tubes are struck with hammers. In the " Rheingold " 
of the same author, an endeavor has likewise been 
made to imitate the sound of balls by means of a heavy 
cord that is made to v ibrate within a sonorous box. 

Again, we
"
may mention a powerful chime composed 

of large bronze tam-tams, which is installed in the new 
Burg Theater of Vienna. 

In the opera theater, in order to produce the sound 
of large bells in ' "  Patrie, " they use Mr.  Sox's bell, 
which weighs but 15 pounds and gives the same note as 

We shall recall th" fact., apropos of this, that, ac­
cording to what is generally admitted, the number of 
vibrations of a bell varies in inverse ratio of the cube 
root of its weight, that is to say that the latter increases 
very rapidly with the lowness of the sound. As bells 
are al ways very heavy and pretty h igh priced, rela­
tively to the note that they give, we may see how ad­
vantageous it is to be able to produce the same note 
with lighter instrullJents, such as metal tubes, especi­
ally  in a theater, where we have no need of the same 
intensity of sound as in the open air. For our figure of 
the codonophone we are indebted to La Nature, and for 
the description of it to Le Geni. Civil. 

THE GREAT COTTON TREE OF NASSAU. 

Baker recommends that in the first place a tunnel 
should be constructed of sufficient size to accommodate 
two lines of vehicular traffic, and that foot passengers 
should be provided for by a separate t unnel. 

THE SEBAE OR SILK COTTON TREE. 
BY J. F. CQONLEY. 

The sebae or silk cotton tree, El'iodtndl'on anfrae­
tuosem, is a native of the West Indies. Th�" one re­
presen ted here is a very wonderful and interesting 
specimen, now existing at Nas�au, N. P. Its branches 
spread over one hundred and seventy feet, and would 
extend still further, but are cut off frequently, alS they 
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enc roach on thf' police barracks. The huge roots seen 
I D  our picture spread nearly forty feet above the 
ground. When we take into consideration that here 
is a tree spreading its branches nearly or quite ninety 
feet northeast and southwest from its trunk, that ow­
ing to the rock on which it grows will not admit of its 
roots penetrating the earth to support such an immense 
spread of limb and foliage, we have to admire the wis­
dom of nature in building the immense braces or sup­
ports in the form of roots. by which this mass is up­
held, and those all, or nearly all, on the surface of the 
ground. Several of the spaces between tht>se roots 
would hide a horse completely from sight. The foliage 
falls near spring, and in a few days it starts again. I 
have seen it with bare branches Saturday evening and 
thick with foliage the following Monday morning. It 
seems magic the way the foliage develops. The im­
mense roots and the extreme spread of the branches of 
this particular tree may be due, to a great extent, to 
i t s  pec ul iar location. It stands in the rear of the public 
buildings, and is  by them protected from the high 

winds from the sea and the h urricanes, and to that 
fact may perhaps be attributed many of its peculiari­
ties. At one season of the year. near spring, it sheds a 
silky fiber like cotton, only much finer, that covers the 
ground for a long distance, wherever the wind takes 
it. This fiber probably gives it its name of the si l k  
cotton tree, b y  which it i s  familiarly known. The en­
gravings are from photographs of the tree. 

.. , .  � .  
Dangers o C  Gasoline. 

A single breath of ca.rbon monoxide gas will knock a 
man down as quickly as if struck by a club. The Pan­
tagraph gives account of two recent cases at Normal. 
Texas, which shoul d  serve as a warning to those who 
use gasoline or coal stoves. 

A short time ago Mr. John W. Gee and his wife 
and six months' old chi ld  came to Normal from El 
Paso. He came to attend the university, and they 
rented two upstairs rooms. In one of the rooms they 
had a gasoline stove and did their woking, and the 
other was uRed as a sleepiug room. 

One morning they arose about 5 o'clock." and were 
heard for the last time about 6 o'clock. At 7 o'clock 
the Gee baby was heard crying, and a neighbor went 
upstairs to ascertain the cause. The baby was in the 
Rleeping room, and she picked the child up and opened 

'citutift c �tutritau. 
the door to the other room, which the Gees used as a 
kitchen. " The bodies of Mr. and Mrs. Gee, lying in a 
cramped: position. met her gaze. The sight was too 
much for her, and she ran shrieking down the stairs 
and fainted. 

Mr. G. H. Warner, who lives next door, came in and, 
detecting the odor of gas in the room in which the 
bodies were, opened the doors and windows and at­
tempted to resuscitate the man and woman. The 
bodies were cold and his efforts were of no avail. 

At the inquest, Mr. Warner testified that he turned 
off the jets in the gasoline stove, opened the windows, 
and the stove was a new two-burner. 

Prof. B. P. Colton, professor of chemistry in the 
Normal university, was called and said that the natural 
odor or fumes of gasoline was not suffocating ; that 
the gasoline stove in ordinary running can and does 
sometimes produce a carbonic acid gas that would 
cause an intense headache, but would be slow in its 
effects. He said also that it produced a carbonic oxide 
when only partial comhustion occurred, which would 

THE GREAT COTTON TREE OF NASSAU. 
prove fatal if a full breath was taken. It is the same 
as that formed in hard coal stoves" Other roomers in 
the house testified to the happy relations existing be­
tween the deceased aDd that they had no trouble or 
differences. 

The jury rendered a verdict 00 the effect that Mr. 
and Mrs. Gee came to their deaths by inhaling carbon 
monoxide gas, produced by a gasoline stove. The 
faces of the dead looked perfectly natural and gave 
evidence that the grim reaper's work was done quickly. 
The baby was slightly affected by the gas, but is now 
all right. 

T
"
he roolD in which the accident occurred is a small 

one and the windows and doors were closed tight. The 
couple were dressed and had apparently had breakfast. 
The stove had been med, and from some cause, which 
does not clearly appear. gas was generated. It is 
believed that this was heavier than the air, and hence 
hung in a thick mass near the floor. The supposition 
is that Mrs. Gee stooped down for some purpose, and, 
getting a breath of the poisonous vapor. fell. Her 
husband, in attempting to pick her up, met the same 
fat.e, and fel l  dying beside her. This supposition is  
formed from the position of  the bodies. For som3 
time after the windows had been opened there was a 
strong smell of the gas in the room. Prof. Colton 
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declared that the gas was so deadly that one breath 
was sufficient to destroy life. 

. � . , .  
Increasing the Sensitiveness of Photo. FUms. 

The following process is by York Schwartz, of Han­
over. Germany. It consists in mixing the material for 
making the film with or coating the photogrll.phio 
films with formaldehyde or a compound of formalde­
hyde with bisulphite salts. 

The process is  based on the discovery that the sensi­
tiveness of silver compou.nds to light is material ly  in­
creased or that the effect of light on the same is con­
tinued by the presence of formaldehyde. or a com­
pound of formaldehyde with a bisulphite of an alkali 
metal or of ammonia or of substituted ammonia (capa­
ble of forming bisulphite) in the sensitive silver com­
pounds. 

For photographic purposes these discoveries may be 
utilized as follows : First, by adding one or more of the 
specified compounds, either alone or in mixture with 
other substances, to the substances for making the 

fi lIUs at the time of the production of the sensitive 
fi lm ; second, by bathing the finished photographic 
fi lm in a solution of the said compounds or mixtures 
before the film is exposed to l ight ; and third, by treat­
ing the photographic film after exposure with a solu­
tion of the said compou nds or mixtures. In this case 
the changes produced in the film by the action of the 
light are continued, so as to obtain in this manner the 
same result  as by a correspondingly longer exposure 
to light. 

The application of the said com pounds constitutes 
an important improvement in the manufacture of pho­
tographic films, because they possess in an increased 
measure all advantages of the substances h itherto em­
ployed for similar purposes without sharing their 
faults-for instance, the tendency to form clouds or 
specks or of imparting a yello wish tint to the film. 

• 1 • •  
THE Otis Steel Company, of  Cleveland, which has 

the largest plate mill  in the world. a few days ago 
rolled a 20 inch ingot of 8,500 pounds down to three­
quarter inch pJltte with one heat. Some of the mem­
bers of the Iron and Steel Institute. who visited these 
works during their tour of inspection in th-is country. 
were surprised at seeing plates rolled direct from the 
ingots without being hammered or otherwise prepared. 
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Illgrowi llg Toe Nail •• 
To the Editor of the Scientific American : 

I notice the issue of the 15th Nov. contains a method 
of curing ingrowing toe nails. As I have had some trou­
ble of that nature myself, I would like to suggest a 
method of relief which worked admirably with me. 
Raise the ingrowing part as m uch as possible by pack­
i n g  with lint or cotton beneath. Allow this to remain 
a day or so. Remove this and now put in its place 
mercuric oxide, HgO, easily obtainable at any drug 
store. Press in a little cotton to keep the mercury in 
place. Cleanse the parts every day or two, but be sure 
the mercury is kept over and around the ingrowing 
part. The mercury seems to destroy the nail where it  
touches it ,  and at the same time deadens sensation 
without producing any deleterious effects. 

J. G. OWENS. 
109 Ellery St. , Cambridge, Mass. 

.. . . .  .. 
THE BELT PROBLEM. 

To the Editor of the Scientific American : 
As no one has yet answered the query of your corre­

spondent on that " Belt Problem " you published Oct. 
4 last , I will try and do so. 

The reason of the outside belt creeping on the inside 
one is  because it is made to travel faster in consequence 
of the inside one increasing the size of the pul1eys. For 
instance, if the inside belt is one-fourth inch thick, then 
the outside one would virtually be working over pul­
leys one-half inch diameter larger than the inside one. 

The creeping process only takes place on the stretch 
of belt between the pulleys, and has considerable force. 
No wonder it pulled the rivets out of your correspond­
eut's belt. 

I don't see any objection to usiug two belts, one on 
top of the other, i f  the driving and driven pulleys are 
the same size ; but if  they are not, then the case is seri­
ous ly  com plicated. 

To illustrate : A pulley 36 inches diameter, making 

100 revolutions per minute, driving with a belt a pulley 
12 i nches diameter, 300 revolutions. 

Now if  you put on another belt, say the inside one is 
one-fourth inch thick, you virtually increas� each of 
the p ulleys one-half inch diameter, and you have a 
conflict raging betwe�n the two belts that is anything 
but desirable, the i nside one trying to drive the small 
pul ley 300 revolutions and the outside one trying to 
hold it  back to 292, the n u m  ber of revolutions a 36)j! 
inch pulley would drive a 12� inch one. 

I think it is quite clear the difference of 8 revolutions 
has to be adjusted by the outside belt slipping over the 
inside one as they pass over the small pulley. 

The lower or pulling side of the inside belt between 
the pulleys is taut and the upper side slack, while the 
outside belt is  the reverse, w hich shows the outside 
belt to be pulling against the inside one, thereby wast­
ing considerable power. 

As a rule I have learned to discard double belts. 
They undoubtedly ab�orb a great amount of power, 
because of the conftict between their inner and outer 
surfaces. J. A. LOUGH. 

Kansas, Nov. 8, 1890. 
• I . . .. 

The Prophet NahulU Predicted the Modern 
L ocolUotlve. 

To the Editor of the Scientific Ame1"ican : 
I have read your article on Job's steam p.ngine. 

Please read the 4th verse of the 2d chapter of Nahum 
the Prophet, and see if  you  can in as  few words de­
scribe a train of cars and limited express. He was way 
ahead of Stephenson. B. 

Titusville, November, 1890. 
The following is the verse referred to : 
Nahum II. ,  4th verse : " The chariots !Shall rage in 

the streets, they shall jostle one against another in the 
broad ways;  they shall seem l ike torches, they shall run 
Iikp. the lightnings. " 

.. ' . , . 
To Make Blue Prillt.. Green. 

7'u the Editor of the Scientific American : 
Make four solutions as follows : 

$titufif i t  !mtrtcau. 
red precipitate is :just dissolved, and then add four 
times as much water as the resulting solution. 

Solution D.-Water 16 ounces and iodide of potassium 
1 drachm. 

Then take the blue print and bleach it  with solution 
A, when the image will become pale slate color, or 
sometimes a pale yellow. 

Then wash thoroughly and immerse the print in so­
lution B, when the image will again become blue. 

Then, without washing, immerse the print in solu­
tion C, when the image will become green, but the 
" whites " will be of a yel low tint. 

Then put the print in solution B again, without 
washing. 

Then wash and pour solution D over the print to 
purify the " whites " and to give the green image a 
bluer tint ; but do not leave print in this solution too 
long, as it has a tendency to make the prin t blue again. 

LOUIS B. HAYS. 
Pittsburg, Pa. , Nov. , 1890. 

[Our correspondent has sent us an excellent print 
of green color as an example of his method. -En . 
S. A.] 

Hydraullc o r  Jet Propul.lon. 

BY JOHN S. MORTON. 
The Evolution, built by Mr. W. M. Jackson, is com­

pleted and will soon be tested. Her method of propul­
sion (as invented and patented by him), which consists 
in forcing water by an engine and pum ps into a con­
duit, and discharging it therefrom through a propul­
sive nozzle under heavy pressure, into the water of 
flotation, in a continuous stream at very high velocity, 
in quest of a .. fulcrum " to push against, is not sound, 
as the result will prove. The pressure in pounds on 
the nozzle (0 '5184 of a square inch in area) will. be the 
entire sum of the propeIling force of the vessel. 

Her propulsion will be due to the reaction of said 
pressure, exerted inside the conduit at a point opposite 
to the nozzle, and not to the reaction of the nozzle 
thrust against an imaginary " fulcrum " in the water 
of flotation. 

With 200 pounds of steam to the square inch on the 
high pressure cylinders, the propelling force of the 
vessel (after allowing for friction) will not exceed 
1,00774' pounds, which will not be sufficient to propel 
her much, if  any, over 15 knots per hour. It will pro­
pel her just as rapidly as that number of pounds, sus­
pended over a pulley and falling in space, would draw 
her, but no faster. If her n01,7,le thrust be 609 feet per 
second, as claimed, her slip Will be nearly 96 per cent, 
and she will be utilizing in her propulsion but 46 of her 
1, 116 horse power. 

Mr. Jackson can secure high speed only by increas­
ing the conduit and nozzle pressure, or by enlarging 
the area of the nozzle, and the increased speed of the 
vessel will be proportionate thereto. 

With her machinery as constructed and in place, by 
enla.rging the nozzle to 3 inches in diameter, there 
would be exerted on it, with said 200 pounds of steam 
(a fter allowing for friction), a propelling force of 13, 719 
pounds, which would propel the Evolution as rapidly 
as that number of pounds suspended over a pulley as 
aforesaid would draw her, possibly up to 45 knots per 
hour. 

Hydraulic or jet propUlsion, properly applied (but 
not on Mr. Jackson's " theory "), must supplant the 
side wheel and the screw wherever speed and economy 
are estimated at their full importance and intrinsic 
value. 

New York, Dec. 1 , 1890. 
.. 4 . ,  .. 

The Denver, L akewood and Golden Electrical 
Railroad, oC Colorado. 

This new road of standard gauge and double track, 
now in process of construction, to be completed in 
March, 1891, will be fourteen miles long, and will cost, 
ful ly equipped, $800,000. 

A ten mile addition is contemplated to Lookout 
Mountain, which, when finished, will make it the long­
est electrical railroad in the United States.  

The electricity will be generated by the water from 
the Clear Creek Canon and the Welch Ditch Co. , fed 
by the melting snows of the Rocky Mountains, fur­
nishing 1,200 horse power, owned by the eompany. 

The surplus will supply electrical power to manufac­
tories along the line of the road. 

The electrical Illotor to be used for the rolling stock 
has not yet been decided upon. The cars will be made 
in Denver, similar in length, sumptul)usness, and com­
fort to any now in  use on trunk lines. The wheels will 
be of thirty-six inches diameter, and fitted with two 
thirty-five horse power motors, capable of moving sixty 
miles an hour and pulling loaded trailers when neces­
sary. 
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length at night by incandescent lights at intervals of 
one hundred feet. 

Golden, the Western terminus, a town of 3,000, is de­
li�htfully located in the foothills at the entrance of the 
canon to the Rocky Mountains, and is  surrounded by 
such picturesque scenery that it is  expected thousands 
of tom;ists and others will avail themselves of the facili­
ties offered by the road during the summer months. 

• ' e  . •  
AN INSTANTANEOUS SHUTTER FOR HAND CAMERAS. 

A great many amateur photographers make their 
own cameras, and many of the new ideas introduced 
into the camera of the stores result from sorne ama­
teur's experiments. An ordinary hand camera is of 
very simple construction and can be made with few 
tools. The shutter is perhaps the most difficult part, 
and it is here that an amateur, with limited applia.nces 
for working, has to put in his study. The shutter 
shown in the illustration is wel1 adapted for the hand 
camera and is very simple in construction. It is ope­
rated by a rubber band, A, and can be made very rapid 
by having a short band and slow by having a longer 
one. The illustration shows it set, an operation which 
is performed by pulling the string, B, out. When the 
shutter is sprung, the string pul1s in out of the way, 
leaving j ust enough out to take hold of. The flaps 
can be made of thin wood, pulp board, hard rubher, 
or any similar substance. The hole in each is exactly 
the same size of the one in the end of the camera. 
They are put in place in the wooden grooves, C C, and 
a string is run from a hole in  the end of one over the 
pulley, D, and to the end of the other, and tied so as 
to bring the three holes together. Then by means of 
the string, A, and rubber band, B, they are made to 
travel back and forth past each other in setting the 
shutter and making the exposure. The shutter is held 
open by the catch, E, which is operated by the thumb 
piece, F. This thumb piece is sunk into a hole in the 

o 

top of the camera, ont of the way. A spring, G, holds 
the catch in place in a notch in the edge of the inside 
flap. There is no jar when the shutter is released, as 
the flaps move in opposite directions and one offsets 
the other. The front board of the camera has only 
two openings, one for exposure and one for the finder, 
and the only outside parts on the camera for working 
the shutter are the two for setting and releasing it. If 
the front board is hiuged on, the speed of the shutter 
can be easily regulated by means of notches in the 
edge of the outside flap, making the rubber band taut 
or loose as required. The simplicity of the arrange­
ment and lack of conspicuous brass work will  recom­
mend it to amateurs who wish to pursue their hobby 
without attracting too much attention. 

• I e ,  • 
A PI all' that I.. P uzzlilllr tbe SCiClltllltll of 

Peonllylvallia. 

A truly wonderful plant is at the Allegheny Con­
servatory, says the Pittsburg Chronicle. No one knows 
to what class it belongs or anything about it. It is 
the subject of m uch speculation among botanists, and 
they anxiously await the development of a bud that is 
forming. Then, they say, they can place the plant. 
The botanists have a suspicion that the plant is a 
tropical one, and Supt. Hamilton is treating it on that 
supposition. 

The history of the plant so far as known is a unique 
one. During the summer one of a party of gunners 
brought down a crane. It was a beautiful specimen, 
and the taxidermist of the party set to work to mount 
it. In the bird's craw were found several seeds. 

Solution A.-Water 8 ounces and a crystal of nitrate 
of silver as big as a pea. 

Cars will run hourly. Annunciator buttons will be 
placed at every seat to signal for the stoppage of the 
cars at any point along the road where passengers de­
si re to alight. The management is largely interested 
in the land to be traversed by the road, and it is ex­
pected that, in  due time, by judicious fostering the 
line will be a continuous subt.:-ban town. 

With a view to learning if the seed was killed by the 
bird eating it, they were placed in water. In It few 
days the seeds Rprouted. They were planted in loam 
and kept in a warm room. Edward V. McCandless 
took charge of it. The plant was an object of interest 
to Mr. McCandless and his botanist friends, and its 
development was closely watched. 

Solution B.-Hydrochloric acid 1 ounce and water 8 
ounces. 

Solution C.-Pour a solution of . iodide of potassiulll 
(iodide of potassium 1 ounce and water 8 ounces) into 
a. saturated ljolutiQU of bichloride of mercury until the The road will be brilliantly illuminated its entire 

Recent.Iy it was transferred to the conservatory. The 
leaves are long and broad and heavy, not unlike a spe­
cies of palm. 
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A NAUTICO-TERRESTRIAL VELOCIPEDE. 
Trials have just been madEl at Marseilles of a veloci-. 

pede that operates with the same ease upon water as 
upon land, without its being necessary to make the 
least change in its arrangement or the least halt in its 
running_ The apparatus is of the tricycle type. It is 
actuated by pedals, is provided with a brake, is con­
trolled by hand through a transverse lever, turns 
around with ease, and passes without transition from 
land into water, and vice ve1'sa. Let U8 imagine two 
plates connected by their edges (that we shall suppose 
the wheels of a tricycle), flanked upon their faces by 
two iron plate half shells, four inches deep and of a 
diameter equal to that of the wheels, and we shall 
have two hollow, light and strong double convex lenses 
in which rigidity is secured by cross braces. These 
lentiform wheels are provided on the edge with a 
channel for the reception of a strong rubber tire for 
preventing jolting, as in all velocipedes. In addition, 
they-

are provided externally with a dozen small cop­
per paddles, that act like the float boards of the wheel 
of a paddlewheel steamer as soon as the apparatus 
enters the water_ The accompanying figure shows 
the arrangement of the parts so well ithat it is use­
less to dwell upon details. It represents the appara­
tus returning to land after operating upon the sea. 
The wheels of the first model were truncated cones 
placed base to base. Those of the second model, here 
represented, are, as above stated, lentiform shells. 
In this model the small wheel is placed in front as in 
ordinary tricycles. A piece fixed to the center of the 
triangle formed by the three wheels supports 

Jeieuiifi e �tutri,au. 377 
periOd, and its inventor, Mr. Romanes, a naval me- Fashionable people will pay high prices for grooms 
chanic. and its constructor, Mr. Rousseau, foreman of a and riding masters to go out and teach correct horse­
large velocipede manufactory at Marseilles, are about back movements, but who ever saw a man, woman, or 
to add some improvements, such as watertight com- child with an instructor in walking ? Yet horseback 
partments, larger paddles, lighter wheels, etc. , so as riding is a trifle beside good walking in its effect ei ther 
to be able to attain a speed of 4� miles in the water on health or on those qualities of figure and carriage 
without any trouble. which the whole world holds in high estimation. Gym-

It is clear that in a heavy sEla the apparatus will be nasium exercise is so easily overdone, and may be so 
difficult to manage, but a rowboat would be in the injurious in some cases, that it is dou btful whethel' 
same situation, and this is not a normal case. What anybody should go in for the gymnasium strongly 
seems to us to resul t from the experiments is that the without the superintendence of a skilled physician in 
lightness of the apparatus, its easy management, the at least the early stages.-Kansas City T'imes. 

feeble resistance experienced in complete immersion, • • •  , • 
and especially the ease with which it permits of pass- A Proposed Ship 1 , 000 Feet LOll" and 300 
ing from a road to a lake or pond, or even to an Feet Wide. 

agitated sea, and, inversely, from a river, etc. , to a At the recent convention of the Iron and Steel In­
road, without any preparation, class this velocipede stitute, at Pittsburg, Sir Nathaniel Barnaby, K.C.B. ,  
among the useful inventions. --La Nature. constructor for the British navy, read a paper on " The 

• , . '  .. Protection of [ron and Steel Ships against Founder-
Exercise t"or Health and Beauty. ing from Inj ury to their Shells : including the Use of 

Few theories are carried to a more unwarranted Armor." In this he gave expression to his own theo­
extreme than that of the importance of physical exer- ries as to the value of armor. He said that we are 
cise and muscular development. Because exercise greatly worse off in these days of steel and iron than 
improves health, and muscle is a fine thing to own, when ships were built of oak, teak, and pine, as to the 
half-educated reformers preach exercise and muscle as perils arising from perforation of the shells or hulls of 
if there could not be enough of them. Any Plain- I ships. Increased speed and increased- momenta in col­
spoken physician will say at once that there can be too lisions had increaEed the risks, and at the same time 
much exercise and that unwise forms of exercise can ! the material of which the hull is composed submits so 
be injurious. He will also say that there is very Slight ! easily to perforation that he was inclined to value the 
essential connection between muscle and that supreme opinion of many eminent men who are strongly op­
physical quality�vitality. Many a man has developed posed to the abandonment of wooden bottoms, both 

in commerce and war. One-fiftieth of the value 
of the vessels in the mercantile marine, he said, 
was required annually to make good losses and 
repairs entailed by collisions alone. He pro­
phesied that America, possessing nearly one­
sixth of all the wooden sailing ships of 100 ton s 
net and upward in the world, would probably 
find it. to her advantage for many years to come 
to continue the use of wooden ships. 

In the course of his paper the essayist sug­
gested a most interesting possibility in the de­
velopment of passenger steamships_ He said : 

" I  have never thought that size is a disad­
vantage in merchant sh ips, supposing they can 
be worked financially. On the contrary, the 
advantages arising from size in passenger shi ps 
seem to me to be so great that I do not see 
where we shall stop. 

.. I was consulted some years ago by a busi­
ness man, well known on both sides the Atlan­
tic, as to the possibility of building a steel ship 
which would not roll ,  or pitch, or heave in the 
sea, and in which, therefore, the bulk of  pas­
sengers would be in a less desperate hurry to 
get ashore. He thought fifteen knots an hour 
sufficient speed. 

.. It appeared to me to be perfectly practica­
ble with a draught of water of twenty-six feet. 
I thought the minimum length and breadth 
would be 1,000 feet long and SOO feet broad. I 
estimated that with engines of 60,000 horse 
power an ocean speed of fifteen knots could be 
obtained. 

the seat, double pedal, and the guide bar gov­
erning the direction. Motion is transmitted by 
an endless chain, as in bicycles. The diame­
ter of the wheels is 4%, feet, their distance 
apart is  4, feet, and their thickness at the axle 
is 8 inches. The seat is situated 24 inches above 
the axle. Finally, with the rider in the seat, 
the wheels enter the water to a depth of but 
16 inches. A few figures gathf!red with care, 
during the course of a series of experiments 
that the inventor and manufacturer made ex­
pressly in order to permit us to give our read­
ers further information, will be seen to be 
very satis factory. The apparatus started from 
Castellane Place, traversed, in ten minutes, 
the 2%, mile long Prado Avenue (which was ob­
structed by reason of the autumn horse races), 
entered the Roucas-Blanc bathing establish­
ment, and then entered the water, wherein it 
continued its motion without stoppage or ef­
fort. The sea was calm and tractable, but 
there was a little swell. The first trials gave 
a mean speed of 2� miles an hour with the use 
of six 2 inch wide paddles per wheel, instead of 
the twel ve S� inch wide paddles that the ap­
paratus will carry. The speed in running 
backward (for which the apparatus is wonder­
fully adapted) was a quarter less. The Ill USCU­
lar effort giving this speed is scarcely equal to 
that necessitated by a tricycle on a good road. 
The complete evolution can be effected in a 
circle of a diameter of about eleven feet. In 
order to prove this, the manufacturer, in ISO 
seconds, made the following motions : A ra­
pid immersion, a run of SS feet, a volt, a run 
forward, two successive volts forward, then 

NEW WATER VELOCIPEDE RECENTLY TRIED AT MARSEILLES. 

" Two sets of apparent difficulties h ad to 
be overcome, viz. , those connected with the 
building of the ship afloat, and those relating 

two backward, a volt, a run, another volt and a re­
sumption of the motion toward the water. The ap­
paratus then traversed the somewhat rough water of 
the establishment, and, followed by the primitive 
model, left the basin and took to the sea. 

After half an hour's evolutions, the two apparatus 
returned to wit.hin sixty yards of the shore for experi­
ments on stability. A tall swimmer then imitated a 
lUan in danger, clinging in all directions and in the 
least supposable poses to all parts of the apparatus. 
These experiments were made as follow!! : A man 
mounted at the back and stood upright upon the axle. 
The feet of the cyclist then remained out of water. 
The swimmer took his place upon the seat and his 
companion leaned upon the brake bar. The effect was 
the same. The swimmer held on to the axle, the pad­
dles, and the  upper edge of the  wheels without being 
able to upset the apparatus, and the cyclist  was not 
unseated. He lifted the a.pparatus by the front wheel, 
and the result was the same. The stability and the 
resistance to upsetting were surprising. 

The last test was made near the shore. The swim­
mer, having taken to his feet, and having a firm posi­
tion, was finally able, with the aid of the cyclist, to 
place the tricycle upon the side, and tben to overturn 
it completely. 'fhe two men then mounted upon the 
apparatus, which had become a simple raft, and, after­
ward, jumping into the water and standing, they right­
ed it. It is indisputable that two men at least (ex­
clusive of the cyclist) might hang on, without incon­
venience, to any part whatever of the apparatus, and, 
after having thus escaped an immediate peril, allow 
themselves to be carried by the apparatus, even when 
upturned, for many hours. 

The apparatus is, however, only in its experimental 

muscle at the expense of vitality, and many a nervous 
tem perament has impaired health by dragging itself 
through exercise when it needed res t. Muscle is all 
right in its proper place, but ahead of it cOllle heart, 
lungs, brain, and stomach. Cultivating muscle does 
more for beauty, probably, than for health, and since 
beauty is really one of the proper objects of effort, the 
forms of exercise which bestow most symmetry of out­
line and grace of movement are to be studied. One of 
the women writers who deal out instruction to the sex 
has recently advocated running. She is nearer the 
right track than most of the didactic writers of her 
kind. Running is the great beautifier of figure and 
movement. Running gives muscular development, 
strong heart action, and free lung play. The muscle 
comes where it ought to be, the shoulders go back, the 
loins hold tbe trunk well balanced, and the feet take 
their correct positions. It  was running which made 
the Greek figure. The more active tribes of American 
Indians have been runners from time immemorial, and 
from the chest to the heels they are much more beauti­
fully built than the average of white men. Ru n ning 
peoples have usually the firm but elastic texture of 
flesh which is the beauty of flesh. We know infinitely 
more about taking care of the human body tban 
Greeks or Indians, and if we would train our children 
to regular and wisely supervised running exercise, 
supplemented with other exercises for the hands, arms, 
and shoulders, we could surpass them in beauty and 
activity. A general adoption of such a system seems 
very far from likely. since we have none of the appro­
priat.e grounds or apparatus. The next best thing is 
walking, but most of us walk on our heels, and lift up 
the feet instead of springing forward with them and 
driving the body on with the back muscles of the legs 

to receiving and discharging cargo. The ship 
would be a steel island, incapable of entering any 
docks. The building difficulties soon disappeared. 
They had no real existence. 'fo meet the other diffi­
culties, I proposed to form shallow, still-water har­
bors or docks within the ship, entered by gates in the 
sides, and to carry, always afloat there, the loaded 
barges and tugs, turning the barges out and taking in 
fresh ones already loaded at the ports of discharge and 
shipment. 

. .  Such a ship  would require to be fortified and gar­
risoned like a town. She could be made absolutely 
secure against fatal inj ury arising from perforation. 
The subdivisions required for this purpose might be 
made to serve effectually against the spread of any 
local fire. I do firmly believe that we shall get the 
mastery over the seas, and shall live far more happily 
in a marine residence capable of steaming fifteen knots 
an bour than we can ever live in seaside towns. " .. . . . .. 

A Great Line ot" Hoistin" Machines. 

Messrs. Volney W. Mason & Co. , of Providence, R. I.,  
have j ust completed for Lowell M. Palmer's new hay 
sheds, at North 9th Street, Brooklyn, N. Y. , Palmer's 
Docks, an extraordinarily long line of quick-speed 
hoists, fifty-two in number, worked by a single line of 
Rhafting 450 feet long, for unloading an entire train of 
cars at once ; also for loading on teams on opposite side 
of building. 

A new and useful application of their hoisting 
machinery has been made at Providence by Messrs. 
Mason & Co., in connection with and operated by an 
electric motor-10 H. P.-operating three hoists at once 
to handle hard pine lumber, at the R. I. Lumber Co., 
in that city. This is said to be the first instance of lum' 
ber being handled successfully by electric motor power. 
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RECENTLY PATENTED INVENTIONS. 

Engineerlnl[. 

CRANK SHAFT. - Martin A. GreEln. 
Altoona, Pa. This invention provides a counterbalance 
for the crank shafts of center crank engines, which may 
be applied to the common center crank so as to be 
practically as solid as if formed integrally with the 
crank and the shaft, adapting the center crank thus 
connterbalanced for use iii high speed engines without 
producing vibrations. 

I to embrace ladder ropes, and clamping ;evices, makIng 
a simple and convenient step to be secured to the ropes 
of ships' ladders or tire escap�s, and which when at­
tached will not encumber the ropes, but permit their 
being rolled np Into small compass. 

SLIDE VALVE. - Gustav D uvinage, 
Pasewalk, Germany. This valve is cylindrical in form, 
and fitted to slide in a cylindrical steam chest having 
near one end an inlet pipe, and connected at its bottom 
by ports w ith the cyl inder, in which operates a piston in 
the usual way, the construction being such that the 
valve is counterbal anced so as to be almost entirely re­
lieved of steam pressure. 

Railway Appliance •• 
SLEEPER AND RAIL FASTENER. ­

Michael A. Glynn, Havana, Cuba. This sleeper has a 
depending t.ongue to be embedded in the earth,  a broad 
portion adapted to rest on the surface of the earth, and 
a longitudinal rib having slots to receive the chains 
which r.arry the rails, with other novel features 
designed to produce a sleeper with the necessary elas­
ticity, whICh is inexpensive and easily placed in posi. 
tlOn, and with means for so fastening the rail s  that 
they cannot get out of place. 

CAR COUPLING. - Casper F. Phel ps 
and Raymond A. Lucas, Kohala, Hawaii .  This device 
has a 10ngitudinlllIy separable drawhead in an interior 
rece"s of which is pivoted a slotted disk having an in­
tegral locking tongue, a latch dog below which is a 
cam block being adapted to interlock with notches in 
the disk, while a hook bar pivoted to the cam block is 
adapted to engage a toe on the slotted disk, a rock 
shaft supporting the cam block, with means for rock­
ing it, whereby cars may be automaticaJly coupled and 
uncoupled without going between the cars. 

Agricult u ral. 

H 0 R S E HAY RAKE. - Barton W. 
Harmer, Avoca, Neb. This invention provides an at .. 
tachment by which the hay, after being raked into 
windrows, may be easily dragged, slid or swept to the 
place where the stack is to be formed, a system of 
levers being also employed by which the rake teeth 
and cocking attachment may be simultaneously oper­
ated, the parts being held in proper position by the 
weight of the driver. 

1lII IIcelIaneon •• 
LENS GRINDING MACHINE. - Richard 

B. H. Leighton, Philadelphia, Pa. The machine has a 
bed on which is a fixed carriage carrying the lens, a 
radius bar being pivoted on the bed, while a second 
carriage movable on the bed carries a grind ing tool, the 
second carriage being secured to the radius bar, with 
other novel features, whereby the machine wil l  grind a 
lens of any reasonable size, being readily and accurately 
adjustable to various sized lenses, to grind them per· 
fectly true, and so that the focus may be changed and 
regulated to.a nicety. 

STOP WATCH.-Thomas J. Wrangham, 
Rutland, Vt. This invention provides an attachment 
for stop watches whereby the movement may be con· 
trolled by air pressure, a fiexible tube extending from 
the watch and terminating in a buln to be operated by 
the hand, or a mouthpiece, so that the watch need not 
be removed from the pocket of the wearer in timing Il 
horse or the movements of atbletes. 

V E N D  I N G MACHINE. - George B. 
Cornell, New York City. The invention covers a novel 
construction of a machine, with but few parts and 
simply arranged, whereby a package may be withdrawn 
from the machine only after a genuine coin of a certain 
denomination has been properly introduced, other 
coinR or imitations not interfering with the mechanism. 

ODOMETER. - Al bert Wareham, West 
Char l t on, N. Y. This device has a split worm wheel 
with overlapping ends, to permit of increasing or 
diminishing the size of the wheel. according to t.he size 
of tbe vehicle wheel, and Is designed to be quickly ap­
p lied to any vehicle to measure the revolutions of a 
wheel. 

THRESHOLD GAUGE. - A l e  X a n d e r 
Watson, Brookline, Mass. Rectangular plates are 
adjustably attached to the ends of an adjnstable body, 
second plates having one beveled end beiug also at� 
tached to the ends of the body, the opposed plates being 
adapted to extend laterally in opposite directions , 
while third plates are also adjustably attached to the 
first named plates, forming a simple tool whereby 
threshold plates may be readily and accurately fitted to 
door frames. 

SPRING GUN . - George W. Seebach, 
New York City. This is an improved toy gun of 
simple and durable construction, in which the follower 
is actuated by means of springs, the recoil of which and 
of the follower is taken up so as to prevent breakage 
and wear of the partp. 

BOAT OR CANOE CHAIR.-Thomas H. 
Chubb, Post Mills, Vt. This invention provides a chair 
with back, side arms, and clamps adapted to be readily 
and st.rongly attached to the seat of a canoe or boat, the 
device when not in nse being foldable into a small 
package. 

MOISTURE PARTITION FOR ClGAR 
BOXEs.-·Fred. G. Heydt, New York City. This is a 
self-supporting loose-fitting partition, formed of an 
angled plate with perforations and a broad supporting 
foot, the plate being movable in the cigar box, for 
supplying moiliture to the cigars, the device being so 
formed that it may be packed with the cigars and not 
take up much room. 

STEP FOR LADDER OR FIRE ESCAPES. 
David H. Rivere, Thomaston, Me. This device com· 

prIses a rllng, with brackets to receive its ends, sleeves 

NECK YOKE. - Charles E. Davis and 
Charles Lewis, Neosho, Mo. This is a strong, simple 
and convenient device for draught animals, to permit 
one or both of a pair of horses connected by it to a 
vehicle pole to move laterally and avoid obstructions 
in the [roadbed, and then resume a normal position 
with regard to the vehicle and its pole. 

ICE VELOCIPEDE. - William F. F l i ck­
In!:er and George J. Wiett, Orchard Park, N. Y. A 
driving wheel having spurs on its outer edge IS mounted 
between runners in a suitable frame provided with a 
seat and means for revolving the wheel and steering the 
device, which is simple aud strong in construction and 
adapted to be easily and rapidly propelled over snow 
or ice. 

STONE POLISHING WHEEL. - Harry 
w. Whitcomb, Barry, Vt. This is a device for smooth· 
ing the rough face of a slab of stone or slate, and con· 
sists of a metal disk with detachable scroll-shaped 
flanges aud having connections for a vertical pendent 
shaft, whereby the disk is rotated horizontally on tbe 
upper face of the stone to be dressed, acting thereon 
throngh the. agency of sand or small pellets of hard 
cast iron. 

HEATER AND VENTILATOR.-William 
R. Macdonald, Allegheny, Pa. This is  an Improve­
ment on a former patented invention of the 8ame inven­
tor in an apparatus to be used as a heater, or as a heater 
and ventilator, or as R ventiJator alone in warm weather, 
to draw off vitiated air from "partments and supply 
pure air, the arrangement being such that no mingling 
can take place of the escaping vitiated air with the fresh 
air entering from the outside. 

DEVICE FOR MEDICATING AIR -The 
same inventor b a s  obtained another patent covering a 
n�vel arrangement of air-light cabinet in au apartment, 
WIth means for warming, cooling, purifying, or charg­
ing the incoming air with antiseptics or medicaments 
for any particular ailment, these cabinets to be sepa­
rately applied to a series of apartments in a building, so 
that each apartment may be isolated from the other 
altbough all the apartments Inay have a general outle; 
and means for drawing off the vitiated air. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of mvention, and date 
of this paper. 
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�xaminatiOn should be distinctly 

(2632) J. T. L. asks : Will you please 
answer thetollowing' questions through' the Notes and 
Queries of your valuable paper r 1. Will the large 
plunge battery described In .. Experimental Science " 
do the same amount of work when it is placed on a 
moving vehicle as when stationary ? A. Yes. 2. Can 
any steam engine be run by compressed air, that is, if 
the same amount of pressure is used in both cases, and 
wbich will be the cheaper ? A one horse power en' 
gine run by compressed air, if it can be done, or the 
simple electric motor described in " Experimental Sci­
ence," and what per cent cheaper ? A. Yes ; provided 
the accumnlation of frost in the engine is prevented by 
warming the air before use • .  4. compressed air engine 
would be more economical than an electric motor 
driven by battery power. 3. Is there any way of get­
ting a description of all the air ships which have been 
invented all over the earth ? A. We refer you to May's 
" Ballooning, " $1, and to back numbers of the SUPPLE­
MENT. 4. We have a tank here, and would like to know 
how many cubic feet of water there are in it, ' what pres­
sure is there at the bottom, and how high should it 
throw a �tream 1 inch in diameter, tbe tank being 100 
feet high and 45 inches circumference ? A. The pres­
sure at the hottom of YOl.Ir tank is 41'88 pounds per 
square inch. The tank contains 16,200 CUbIC feet. The 
distance the above pressure would project a jet would 
depend upon the length; diameter, and stralghtneJiS of 
the pipe. Under the most favorable circumstances you 
could probably throw a jet 60 feet. 

(2633) A. K. Jr. asks: 1 . What is the best 
non-conductor of heat known to science ? A. Vacuum· 
2. What is the best fireproof non-conductor of heat 
known to science ? A. Zirconia. 3. Should the o b­
ject  that is to be protected have a. polished surface to  
�ive the best results ? A. Yes . . 4. Does it make any 
difference of what color the protected object is ? A. 
White is tbe best color. 5. Is a vacuum as good a non­
conductor of heat as the same space would be filled 
up with air ? A. Yes ; hetter. 6. Does heat radiate 
through solid non-conductors of heat as well as through 
air? A. No. 

(2634) J. J. C. asks (1) for a preparation 
for rebronzing a bust on a lamp. The bronze has all 
worn off. A. Us. bronze powder mixed with the varnish. 
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sold for the purpose. 2. Can you tell me wbat oil 01 
tartar is, and where I can get some ? A. It Is a strong 
solution of potassium carbonate. If this salt is ex·  
posed to the atmosphere it  absorbs water, and as the 
old name for the salt was saits of tartar, the solution 
thus formed was called oil of tartar. It may be seen '.Jy 
adding potassium carbonate to weak alcohol, The salt 
absorbs the water from the alcohol, dissolves and forms 
an oily layer at the bottom of the vessel. Any druggist 
can supply it. 

(2635) T. H. asks . 1. Why will not 
American clay answer for crucibles as well as the Ger ·  
man ? I f  there are different ingredients what are tbey , 
A. It is quite possihle that were the demand sufficient, 
clay for every variety of crucible would be' mined 
here. The ingredients are principally silica and alumina. 
A very sligh t difference might. largely affect the value of 
the material. Such difference might not be diSClosed 
by analysis. 2. Why can't we hear something from the 
Lick Observatory, after all the noise that was made 
about it ? A. Reports of work are pnblished and work 
perfectly satisfactory to tbe astronomical world is being 
executed there. Tbe observatory was erected for sci ­
entific uses, not merely to obtain popular fame. 3. 
Can illuminating gas be compressed so as to be used as 
a portable hand lamp ? A. Practically this is impOSSI­
ble. 

(2636) C. A. asks (1) how to curl ostrich 
tips. A. Draw the fibers, one at a time, over the back 
of a knife, pressing them against it with the finger. 
Skill will teA. in tbe quality of the wOlk. 2. How to 
prepare and apply a .iacquer for silverware to protect i t  
from the action o f  natural gas ? A .  A solution o f  shel 
lac or seed lac in alcohol may be applied. The article. 
must be absolutely clean. Even a finger touch will lIlar 
the work. The best plan would be to have the work 
done by a japanner. The following may be tried, as it 
has more body than the above : Shellac 7 ounce. 
alcohol 1 quart. Filter and add 3� ounces gum elemi 
and 14 drachms Venice turpentine. Warm, stir and 
thoroughly filter,if necessary. 

(2637) F. F. M. submits following prob­
lem : Purchased a lot for $2,500, held it six montbs and 
sold it for $6,300, allowing 8 per cent interest on the in­
vestment and $315 commission. What was my gain 
per cent ? A. $2500XO'4=$I00 interest. $6300- $2500= 
$3800 gross gain. $3800-(100 + 315)= $3385 net gain. 
3381>+2500=135 2-5 per cent. 

(2638) Prospector.-You will find a dy­
namo described in SUPPLEMENT, No. 161, which with 
the addition of a circuit breaker will answer for setting 
off blasts. 

(2639) F. J. L.-Wood is sometimes 
coated with an imitation of marble, by covering the 
wood with glue and while hot applying marble dust. 
But this would not stand exposure to the weather very 
long. Imitation headstones j!.re made of iron, covered 
with a white smooth !,namel resembling marble. which 
is put on by heat, somewhat similar to the l ined cook. 
ing utensils kuown'as porcelain lined. 

(2640) 1. N. S. -For stora�e batteries, 
see page 22, vol. 61, SCIENTIFIC AMERICAN. 

(2641) T. G. asks : 1. If there were 
12,147 aeaths during seven months, among a population 
0[850,585, how would this fact be eXDressed as an an­
nual death rate per one thousand of population ? A. 
Multiply 1;!,147 by 12 and divide by 7. Divide quotient 
by 850,585, treating the comma as a decimal point. 2. 
Can you prove, by tbe method of cast ing out 9s, that the 
fo;lowing is incorrect ? 73084163X 75'34=554270392192. 
Explain the rille for casting out 9s. A. Proof by ex· 
cess of 9s is not absolute. An incorrect mnltiplicRtion 
might appear correct by this proof. To apply it to 
your example:  Excess of 9s in multiplicand =5, in 
multiplier=,6; 5X6=30. Excess of 9s in grand prodnct 
as given=4; exces. of 9s in 30=3 ; therefore, as 
the excess of 9s in the grand product is 4 and is 
not 3, the multiplication is wrong. The correct pro· 
duct is 55427029'J192, in which the excess of 98 i s  
3, indIcating a correct result. The principle o f  casting 
out 9s is this : The excess of 9s is the ·remainder left 
after dividing any number by 9. If two numbers are 
multiplied, the excess of 9s In the minor product 0 b­
tained by multiplying the excess of 9s ill the "ne by 
that in the other should equal the excess of 9s in the 
original product. The quickest way to find the excess 
of 9s is to begin at the left haud and add the digits of 
the given number until the sum of 9 is reached or 
passed. Then start anew with the excess over 9 as a 
starting point, thus casting out the first 9s and continue 
until a second sum of 9 is reached or: passed, and so on. 
The final BUm less than 9 is the excess of 9s. Thus 
taking the correct grand product as above, the excess of 
9s is thus determined : 

55 42 70 29 21 92 
Excesses 1 5 7 0 1 3=excess of 9s. 

or developed as folio ws : 
5 + 5  =10 excess=1 
1 +4+2+7=14 excess=5 
5 + 0 + 2 +9=16 excess=7 
'l +2 =9 excess=O 
0+ 1 +9 =10 excess=1 
1+2 =3 = excess of 9s. 

3. What is Gregory's powder ? A. It is compound rhu· 
barb powder; it is ·made by mixing calcined magnesia 
2Y. onnces, powdered Turkey rhubarb 1 ounce, pow · 
dered ginger J.!l ounce. Some druggists add chamo­
mile Yo ounce wltb magnesia 2 ounces and ginger J( 
ounce for same qnantity rhubarb. 4. What is the chemi· 
cal composition of Seidlitz powders, upon mixing ? A. 
Neutral sodium tartrate and potaSSium sodium tartrate, 
in aqueous solution charged with carbon dioxide gas. 

(2642) E. N. a@ks how to wake oiled 
clothing. A. To do this, without making it sticky, it 
must be dried at about 150° Fah. by artificial heat. 
The sun will do it on a hot day. Set as much boiled 
oil as is necessary, mix enough lampblack to blacken it, 
if for black work; if yellow, use ground yellow ocher 
instead. Then lay tpe fabric on a smooth surface, and 
put the 011 On with a brush-a shoe brush Is best ; let 
the first coat get quite dry before putting on another. 
A little patent driers will make It dry quicker, say � 
pound to a gallon of oil : if 'ue last coat remains sticky 
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aftcr it is dry, give it a light coat of shellac dissolved 
in alcohol. Lay the oil on as thin as poeeible or it will 
not dry. Or dissolve 1 ounce beeswax (genuine) · in 1 
ilint boiled linseed oil, using a low heat. Rub it well in, 
and in general follow directions as above. 

(2643) F. L. asks : 1. Will a clock (with 
a pendulum) and a watch which both show the same time 
at the equator show the same hour and minute if carried 
to any point between the equartor and pole t A. The 
pendulum beat will gain on the watch as it is carried 
toward the poles. A pendulum beating .1!IlCoods at the 
equator should be 12-100 of an inch longer to . beat 
seconds at th" latitude of London, England. 2. Does 
cutting off the forests increase the amount of water or 
volume of a river r If .0, would the amount of Increase 
be lasting r A. Cutting of the forests may not mate­
rially lessen the yearly rainfall. The forests retain the 
water, lessen the 1I0od wash. and thUR eqnalize the 
climatic effect of atmospheric moistnre. 3. Wbat is 
the length of the day at the tropic of Cancer r A. The 
length of the day at the tropic of Cancer is 12 hoors 
·when the sun on the eqnator, at all other times it va­
ries with the Bun's declination. For the solntion of the 
problem see Norton's .. Astronomy." 4. What i8 the 
difference between heat and sheet lightning r A. Heat 
lightning is the distant lIash that is not directly seen. 
Sheet lightrung is seen in its broad lIight from cloud to 
cloud, generally in complex thunder storms. 

(2644) F. McL. asks : 1. Which is the 
better way to color a meerschaum pipe, with or without 
& false bowl t Isn't there a preparation that they cau be 
boiled out In to help the colori� t A. Smoking is the 
best thiug. There is a quick process, but it is kept a 
secret. They are sometimes boiled in wax. You might 
refer to queries 2864 and 2474. 2. What is the best way 
to select a meerschaum r A. Buy from a maker of re­
putation. No general rule of value can be given. 3. 

Is there any way to rid a bulldmg of cockroaches r A. 
Buhach or erythreum i. highly recommended. It must 
be fresh. Also powdered borax and Persian powder 
have been found efficacious. 

(2645) H. H. R asks : 1. How to harden 
brass wire after hard soldering r A. Burnishing it will 
do this to a certain extent. 2. The unit of mellsure 
used in the sizes of watches. like size 18. 16, 6. etc. r A. 
The size is an arbitrary standard ; in Europe the line 
(1-12 mch) is used ; 16 size corresponds to IS lines. 8. The 
unit of measure of wlltch glasses t A. The line (1.12 

inch) is the nnit. 4. Is there any thin substance which. 
brought between a permanent magnet and the bar 
which connects the poles. to cut off the magnet's inllu· 
ence from said bar � A. No ; except a piece of polariza' 
ble metal such as iron. but none in the sense of your 
question. We do not understand your lIfth query. 

(2646) Photog. asks : Can you inform me 
through your paper how to prevent show windows (In 
stores) from frosting during cold weather f A. Venti­
late from top of window casing by several three or 
four inch openings, with hoods to exclude rain. 

(2647) Plumber asks : Will you be kind 
enough to send me a sample copy of the " Plumber'S 
Problems " r A. We can supply yon · With the book 
called .. Plumbing Problems." price $2. 

(2648) S. M. H.-It would be impossible 
from the specimen sent. without further data. to iden­
tIfy the plant whence the sample was derived. The 
substance is not a lIber. in the true sense of the term. 
but is of the nature of straw. It might be used in the 
manufacture of paper. but it has no lIbrous quality 
that would cause it to hold together when twisted into 
twine. In addition. it is wanting in strength. 

(2649) W. F. R asks if any other color 
of hektograph ink may be made besides the violet, which 
is the only one he can lind in the market. If it can be 
made in black, red. green. blue. or any other colors. 
please state what ingredients to use and how to make 
it 1 A. For hektograph inkl! use any colored aniline 
dissolved in a very little alcohol and diluted with water. 

(2650) A. :P. McR. wants a receipt for flint 
l ime glass. A. The following are given as formulre for 
Ilint glass : 

Silica . . . . .... ... . . . . . .. ... . . . .  . 
Oxide of lead . ...... .. . .. . .. . .. . 
Carbonate of potash . .. . . . .... . . .  . 
Nitrate of potash .. . . . . . . . . . . .. .  . 

I IT ill 

100 100 100 66 70 80 to 85 
26 40 35 to 40 7 8 2 to 8 

(2651) W. H. B. asks : Which profession, 
civil engineering or mechanical engineering. offers the 
better opportunity to a young man at present ? A. So 
much depends on opportunities that a general answer 
is difficult. The profession of mechanical engineer i. 
more apt to lead to permanent positions. and Is a step· 
ping stone to electrical engineering. In civil engineer­
ing tbe Ilrst steps are more difficult. and many positions. 
such as on railroad work, are only temporary. The 
different branches cannot well be enumerated. They 
include draughting room work. snpervislon of machine 
shops. surveying. bridge building. etc: 

(2652) V. G. Van S. asks how mercurial 
thermometers are made to ring an alarm for heat and 
cold. To tell when the heat has reached a certain 
point and when it sinks a few degrees below. As glass is 
really a non-conductor I do not see how a contact point is 
made with the mercury Inclosed in a tight tube of glass, 
especial ly when you want the alarm at different de. 
grees or" heat. A. Platinum wires are soldered into the 
glass, penetrating the walls of the tube and coming 
Into contact with the mercury as it rises or falls. On 
this principle electric connections may be made or 
broken as desired. 

(2653) H. W. S. asks : What is the rea­
son for writing aluminium Instead (>f alnminum? A. 
It is a matter of taste. Either spelling can be used. The 
names of the newly discovered metal� generally termi­
nate in ium. yet many of the . Latin names for metals 
terminate in um. as plumbum. ferrnm. argentum. etc. 
Aluminnm is more etyn.ological. aluminium more in 
accord with modem nomenclature. 

(2654) .T. C. F. asks for the receipt for 
making a hektograph. A. You will find full directions 
and iIIustratiou of above in our SUPPLEMENT. No. 488. 

Replle8 to Enqnirie8. 

The following replies relate to enquiries recently pub­
lished in SCIENTIFIC AMERICAN. and to the numbers 
therein given : 

Aquari ulD.-I would suggest to in­
quirer No. 2537 that he would be much more likely to 
have a permanently successful aquarium if he made the 
frame of three-quarter inch angle iron riveted with 
copper rivets. Twenty feet will he the length required 
and will cost about thirty cents. First make the entire 
frame, uniting the pieces together at corners. and then 
screw it down to the wooden base. The bottom should 
be lined with glass, slate. or .. layer of cement and the 
sides made of plate glass well bedded in same. As­
pinwall Bath Enamel is excellent for painting all parts 
exposed to water. See Dr. Bateman's delightful book, 
.. Fresh Water Aquaria," published by Gill & Co • • Lon­
don. 1800.--WILLlAM H. PATTERSON. 

OW BOOKS AND PUBLICATIONS. 

A RUSSIAN COUNTRY HOME. By Carl 
Detlef. Translated frOID the German 
by Mrs. J. W. Davis. Photogravure 
illustrations by Walter H. Goater. 
New York : Worthington Co. Pp. 
311. 

LEGAL HYGIENE, OR How TO AVOID 
LITIGATION. By A. .T. HirschI, of  
the Iowa Bar. Davenport, Ia. 1890. 
Pp. 203, iii. 

This work is devoted to the tricks and subterfuges 
that may be practiced on the unsuspecting and to the 
means for meeting legal difficulties. It is spiritedly 
written and makes an interesting treatise of a very prac­
tical tone. 
STATISTICS OF RAILWAYS IN THE UNITED 

STATES TO THE INTERSTATE COM­
MERCE COMMISSION FOR THE YEAR 
ENDING JUNE 30, 1889. Wa!lhington, 
Government Printing Office. 1890. 
Pp. 566. 

But one commentary can describe this work, which 
is.the statement that within its limits it is quite exhaus· 
tive. It gives the mileage, earnings. incomes. and other 
data of the United States railroads in such clearly 
classilled form as to be invaluable to those interested. 
SOUND, LIGHT, AND HEAT. By .T. Spen-

cer, R Sc. London : Percival & Co. 
1890. Pp. viii, 223. 

The author of this work is headmaster of the SClence 
department, Bradford (England) college. The work is 

'neatly printed, well illustrated, aud is prepared as a 
claee book for the elementary stage of the science and 
art department. Although calculated for this special 
horizon, its usefulness is not diminished thereby. and it 
Is a good introduction to these three branches of 
physics. 

TO IlfVENTORS. 
An experience of forty years. and the pre paration ot 

more than one hundred thou.and applications for pa­
tents at home and abro .. d. enable us to under.tand the 
law8 and practice on both continents, and to possess un­
equaled facilities for procuring patent. everywhere. A 
synopsl. of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents. either at home or 
abroad. are invited to write to this olllce for prices, 
which are low. in accordance with the times and our el<­
tenslve facilities tor condueting the business. Address 
MUNN &: CO .. olllce SCIlIiNTIFIC AMlIiR.ICAN. 861 Broad-
way, New York. . 

INDEX OF INVENTIONS 
POI' whleh Letter. Patent of the 

UolCed State. were Granted 

December 2, 1890, 
& N D  EA.CH DEA.BING THA.T DA.TE. 

[See note at end ot list about co pies of these patents.] 

Air brake. C. R. Daellenbach . . . . .. . . . .. .. . . . . . . . .. . 442.019 Alarm. See Clock .. Iarm. Hillh water alarm. Animal trap, �I . Fowler . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  441.755 Animal trap. W. S. Lovell . . . . . . . . . . . . . .. . . . . . . . .... 441.677 Annunctator. �.,. B. Fisher . . . . . • . . . . . . . . . • • • . . . . . • . .  442,029 Arbor. G. U. Meyer . . . . . . . . . . . . . . . . . . . . . . .. . . . .  441.887. 441.88I! Ash and cigar receptacle. combined • •  J. Weis-bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.913 Axle box. F. P. Smith . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . .  442.089 Axle box. car. A. L. Humphrey . . . . . . . . . . . . . . . . . . . . .  441.762 Banjo attachment. W. N. Burkhard . . . . . . . . . . . . . . . 441.980 Bank tellers. device for the protection of. John' son &: Bergstrom. . . . . . . . • . . .  . . . .  . . . . . . . .  . . . . . .  . . . .  441 .668 Barber's chair. E. E. Peck . . . . . . .. . .. . . . . . . . . . . . . .. .  441.806 Barrel. C. E. Parks . . . . .  . . . . . . • .  . . . •  . . •  . . . . . . . . . . . . . .  441.694 Barrel hoop. J. M. Conway. .. . . . . . . . . . . . . . . . . . . . . .  441.645 Basins. waste pi pe connection for. E. S. McClel. 
I .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44l.tilll B .. t. cnc.ket, W. & J. B. Heighington . . . . . . . . . . . . • . .  442.00; B .. tll. See V .. por bath. Battery. See GalvanIc battery. Secondary bat. tery. Bearing boxes. automatic adjuster for. H. L. Hopkins . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .... .. . . . . . .  441. Bed bottom. D. M. Bone . . . . . . . . . . . . . ... . . . . . . . .. . . . .  1�: Bed bottom. O. S. Foster. .. . . . . . . . . .  . . . . . . . . .  • • • . . .  441. Bed bottoms. attachment tor spring. O. S. Foster. 441 Bed sprioli{, B. W. Locke . • . .  o • •  o • • • • • • • • • • • • • • • • • •  U'! Belt tigbtener. W. King . . . . . . . . . . .. . .. . ... . .... . . . . .  �. Bicycle. J. B. Dunlop . . .. . . ... . . . .. .... . . .. . .. . . ... . . .  44 1 .  Bicycle. S. Watts.. .. ........ . ....... ..... .... . .  • • •  . • .  441. Rlcycle lock. G. R. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . .  441 Bicycle lock, Q. A. Smith . . . . . . . . . . . . . . . . . . .. . . ... .. .  441 Bicycles. package bolder for. F. ) ,yuam . . . . • • • . . . . .  4U.b'l9 Bleachiml' apparatus, It." E. Drown . . . .  . . . . . . . . . . • . .  4{1,946 Boiler. See Steam boiler. Water tube boiler. Boller •• apparatus for regulatinll steam in. A. M. Butz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441.745 Bolt heading macblne. F. Mutimer . . . . . . . . ... .... . . .  442.074 Boot calk. A. J. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . .  442.008 Boot or shoe .ole. J. s. Williams . . . . . . .. . . . . . . . . . . . .  441.780 Boot tree. Gillard &: J'oewer . . . . . . . . . . . . . . . . . . . . .. . . 441.651 Boot treelnll macblne. A. B. Fowler . . . . . . . . • 442.033, 442.034 ·Bottle. dose measurlnll. H. S. Herrick . . . . . . . • • . . . .  442.oas BOl<. See Axle box. Letrer bOl<o Powder box. Stnlllnll box. Bracket. See ScaJrold bracket. Brake. See Air brake. Car brake. VehiCle brake. Walton brake. Brake apparatus. hydraulic. J. B. G. A. Canet . . . . .  442.014 Breast strap slides, manufacture of, E. IJo Howe . •  441,842 BrIck mould sander. R. P. Roach . ... . . . . .. .. . . . . ... . 441.978 
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Bro�.ror; G: ·ii: BiShop' .:::::::.:.::::::::::::::::::.: : :  :t�:� Brll8litgr blllcklJli" or olU� boott, A, SlD1th. . . . . .  Ul,7U 

Buildings. facing for walls of. G. Konio:sberg . . . . . .  «1.766 Buri,,1 app .. ratus. G. H. Clark . . . . . . . . . . . . . . . . .. . . . . . .  441.007 

:��r:�bOr:��:; :�b��artt�rg��:�?�r .
. . . . . . . .  442,005 Cages, feed cup for, H. E. Hendryx. . .. . . . .. . .. 0 0  • • •  441,9i6 Calend .. r. C. A. Dickinson . . . . . . ... . . . .. • .. . . .. .. . . 442.028 caliper adjustment. A. Munch .. . . . . . . . . . . . . . . . . . . . . . «1.685 

g::ee,!:�ts�.; :a:O��:[:c;':riie;.;,,: · · · · · · · · · · · · · · " · · ·  441.692 g:�: .. !r:,�P!.":.k'rn"i.h��'l:i�,l�: ���::::. ::: . ::::: : :  U�:� Car brake. W. R. Zeio:ler. . . . . . . . . . . . . . . . . . .  . . . . . . . .  442.085 Car coupling, C. Schryver . . . . . . .... .. . . . . . . . . . . . . . . . .  «1.707 Car coupling. Tatum "" Cole . . . . . . . . . . . . . . . . . . . . . . . . . .  "1.007 Car coupling, J. S. Ventress . . . . . . . . . . . . . . . . . . . . .. . . . .  441,992 Car door. WBI/ner & Seath . . . . . . . . . ... . ...... . . . . . . . . 441.724 Car mounting, railway. H. Resley ...... . .... . . . .... .  441.1176 car seat. G. W. Cushing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.942 Ca.r stake, fail way. J. C. Barber........ ... .. . ...... .. 441,786 Car. street. H. H. Cummings . . . . . . . .. . . ... . . . .. . . . .  441.617 Cars, rod for CQnplinll. J. 8. Lewis . . ... ... . ... .... . 0 .  44�M)61 · Carri8lil'e. child's, P. Gendron ' 0 ·  • • • • • • • • • • • • • • • • • • •  441,950 Carriage toP. J. D. Whitney . . . . . .. . . . . . . . .. . . . . ... ; .. 441;81S Cli.rrier. See Cash carrier. 
g:���idg:ef��:�:::gl�-���ng canuon. S. Seabury .. 441.004 

Casll carrier. �'. S. Church . . . . . . . . . . . . . . . . . . . . . . . . .. . .  «1.641 Caster colter and jOinter, S. Storr. . . . . . . . . . . . . . . . .  441.780 Casting metals. machine for, '1\ J. Close • • • • . . . . • • • •  441.648 g�::�: d���eB�;.:.,�p.I���ir: . . . . . . . . . . .. . .. . .. .. ..... 441.815 
Chair back •• machine for moulding, L. A. Chi. che.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «1.935 Cheese cutter. O. W. Smith . . . . . .  " . . . . . . . . . . . . . . . . .  441.985 Chopper. See Vegetable cho pper. Clay burning kilns. utlllzilll( waste heat of. J. S. Baldwin . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . ... . «1,816 Cleaner. See �'Iue cleaner. Foot cleaner. 
8l::'Ck �I'i.��.e!r;::;� .. ��w.· Tiedemann . . . . . . ..... . 441,008 Clocks. wlndino: arbor for. F. L. Shaw . . . .. . . . .. . .... "1.'108 Clo.et. See Water closet. Clothes line. endle ••• W. W. Hatfield . . .. . . . . .. ... . 442.0t4 Clothe. line holder. T. Chapin . . . .. . . . .. . .. . . . ....... 441.004 Clutch. M. F. Williams . . . . . . . . . . ... . . . . . . . . .. . .. ... 441.998 Clutch. frtction. McBride &: Fisher . . . . . . ... . ....... .  442.076 Clutch. frlotion. J. Walker . . . . . . . . . . . . . . . . . . . . . . . . .  441.726 Cockle separator. F. W. Howell . . . . . . . . . . . . . .... . . . . 442.051 Cocks, apparatus for controllinll and registerllll( liquids drawn through .  R. Jewell . . . . . . . . . . . . •. . .  442,05.1 Collar for training animal •• A. Scbneider . . . . . . . . • •  44I,706 Comminuting materials of a VISCOUS or pasty na.-ture, process of and apparatus for. G. W. Goetz . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . • . . . . . . .  ' .  . . . . •  441.951 Compound engine, J .  H. Eickersholl . . . . . . . . . . . . .... 441.947 Condenser pl .. te. corrugated. E. Theisen . . . . . . . . . . .  441.781. Confectionery. machine for workino:. O. R. Chase. 441.640 Cordage. machine for making. W. H. Avl . . . . . . . . . 441.7S� Cork pulllno: appliance, A. J. Parker . . . . . . . . . . . . .... 441.004 Corn cutter. J. H. & C. Burkholder . . . . . . . . . . . • . . • . •  441,7« Corn, machine for breaking shelled, A. Ball . . . . . . •  442,086 Cot or lounge. J. A. Bishop . . . . . . . . . . . . . . . . . . . . . . . . . .  441.1>22 Cotton, etc • • opener and picker for. G. Horrocks .• 441.700 Coul'lIng. See Car coupling, Electric wire coup-hng. Hoop coupling. Cracker and cake ma.chines, stripplnR device for, J. H. Mltchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441,890 Crane. traveling. J. Murrey . . .. . .... . . . . . . . . . . . . . . . . .  «1.1186 Cru.hinll roll, H. C. Bebr . .. . .. .. . . . . . . . . . . . .. . . . . . . .  442.006 Cup. See Oil cup. Curbmo: and gutter. I. L. Landis . . . . ... . . . . . .. . . . . . .  442.060 Curtain ftxture, C. GuDsel . . . . . . . • . . . . • • • • • • • • • • . • . • .  «1,955 Cuspidor lifter. G. S. Trumbore . . . . . . . . . . ........ . . . 441.721 Cut-oll'. C. W. BI .. ke . . . . . . . . . . . . . . . . .. . .. . . . .. . . .... . «1,7il9 Cut-out. thermal. D. J. Cartwright . . . . . . . . . . . . . . . . .  441.988 Cutter. See Buttonbole cutter. Cheese cutter. Corn cutter. Meat cutter. ('uttinll apparatu •• E. J. Pullen . .. . . . . . . . . . . . . . .. . . . . 441 .698 Darmng last. C. H. Shaw . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  441.709 Dental plug!!ers. re-enforcinll mallet for. J. L. Mewborn . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . . . 442.070 Detector bar cliP. H. Jobnson . • • . . . . . . . . • . . . . . . . . • . •  441,798 Die. See Thimble die. Dill(ger. See Potato digger. Directory, night. H. Bergstein . . . . . . . . . . . . . . . . . . . .  441 .863 

B:,s���'h";!�� ��J!t.r::!':kifti� ... �������.::::::::.: : : : : m:� Door check, W. Windus . . . .. . . . . . .. . . . . . . . . . .... . . . .  441.914 Door closer. C. A. Root . . . . . . . . ... .. . . . . .. . . . . . . . . . . .  441,899 Door h .. nller. J. C. Wands . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.910 Drain trap. II'. D. Crowneru .. . . . . . . . . . . . . . . . . . . . . .. . . «IS51 Drainage. system of road. A. Mitchell . . . . . . . . . . . . . .  442.072 Drill. Bee Grain drill. Drillinll machine. S. &: W. Garbrant . . . . . • . . . . . . . . .  441.756 Drilling macblne. J. Ro.s . . . . . . . . • . • • . . . . . . . . • . . . . . . .  (41.000 Dye. red. C. Dreyfu • . • • . . . . . • . . . . . . . . . • . . . . . . . • . . . . •  441.915 ElI(g te.ting device. R. A. Galbraith . . . . .. . . . . . . . . . 441.656 Electric conductors, attaching device for. E. T. Greenlleld . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  441.8.'18 ElectriC conductors, conduit for, E. T. Greenfield 441.837 Electric light globes. o:uard for Incandescent. J. Mino. . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  442.071 

ml:�t�:� :!.':.��I�':,�d��;�o�#'ff.·Fr.;eiD;':ri : : : : : : : :  Ul:r� Electric machine regulator, dynamo, W. K. Ifree-man . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . .. . . . 441.794 Electric motor. H. Groswlth . . . . . . . . . . . . . . . . . . . . . . . .  441.!JljS ElectriC motor reo:ulator. W. E. Hyer . . . . . . . . . . .. . . 441.665 Electric motors, operating, H. Groswith . . . . . . . . . . .  441.�54 Electric motors or dynamos, brush holder for , W. S. Patterson... . . . . .  . • . . . • . • • . •  . . .  . . . . . . . . . . . . . .  441.695 Electric switch. F. E. Fisher . . . . . . . . . . . . . . . . . . . . . . . .  442.000 Electric wire coupling. W. E. Banta . . . . . . . . . . . . . . . 441.998 Electric wires. underground conduit for. E. T. Greenlleld . . . . . . . . . . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . 441.840 Electro-magnetic traction increasing system, M. W. Dewey. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . • • .  . . •  441.628 Electrode • •  econdary batter:", Bradbury &: Stone . •  441.818 Electrode. secondary battery. C. W. Kennedy .. . . .  "1.9511 Electroplating. apparatus for. W. J. Pos.ons. 
441,692. 441,898 Electroplatlno: carbons or other articles. appara· tUB for. W. J. Po ... on . . . .. .. . . . . .. . . . . . .. . . . . . . . . 441.694 Eleetrotype. W. T. Barnum . . . . . . . . . . . . . . . . . . . . . . . . . .  441.920 Elevator. R. Butterworth . . . . . . . . . . . . . . . . . . . . . . . . . .  «1.824 Elevator. C. E. Torrance . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44:1,718 Elevator safety device. Stean &: Dyes . . . . . . . . . . . . . .  441 .778 Embossing machine. S. Ro.s. Jr . . . . . . .. .. .. . . . ... . .. 441.980 Endless apron guide. H. E. Smith . . . . . . . . . . . . . . . ... .  441.!l83 Engine. �ee Compound engine • .:. Gas engine. Steam emdne. Enll(ine. E. Field . . . . . . . . . . . . . . . . . . . ... . . . . .... .. . . . . . . 442.027 Eophone. F'. Dell .. Torre . . . . • . . . . . . . . . . . . . . . • . . . • . • • .  441.860 

���rg::;,��:�t��:::�1.·l: �in�:n����:::: : : : :  = : :  tl:�� Extractor. See �'aucet extractor. Lemon juice extractor. Eyeo:lasses. nose guard for, W. DeDirIer . . . . . . . ..... 442.022 Eyegla •• es • •  lidlno: guard for. L. Alexander . . . .... . 441.917 Farm gate. W. S. Day . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . .  441.752 �·aucet extractor. R. D. Black . . . . . . . . .... . . . .. .. . .. 441.864 �'eed water regulating device. C. B. Bosworth • . . . .  441.741 Feed water to boilers. device for su pplying. C. B. Bosworth . . . . . .  . . . . . . . . . . . . . .  • . .. . .. . . . . .... .. . 441.740 Fence. J. H. Hammer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.0:19 Feuce. H. A. Hollb .. ugh . ........ . ... ................. 441,873 Fertilizer distributer. W. A. Davis . ... . . . . . . . . . . . . .. 44l,791 �'ire escape. C. Bre.nahan . . . . . . .. ... .. . . . . .. . .. ... 441.819 �'ire extinguisher, A. L. Pitney . . . . . . . . . . . . . . ....... 441.969 Fire extingui�her, automatiC, J . Bishop . . . . • • • • • • • r 4t1.923 
�i�� �f!����:·����r�l£a8��':itIi.�:.������: : : : : : : : Ul:� Fluid meter. C. N. Dutton . . . . . . . . . . . . ... .. . . .. ... .... 442.024 (1'o(,t cleaner. A. C. Birge . . . . . . . . . . . . . • . . . . • . . . • . • • • •  441,921 Frame. See Satcbel frame. 
���:t ��W:Fr;;,a.t I,{����!'rt. .���r��� : : : : : : : .  :: : : :  1l1:8n �'rult Ratherer. F. Stanke . . . . . . . . . . . . . . . . . . . . . .. . . . . .  441.859 Fuel feeder, pnlverized. J.  G. McAuley . . . . . . . ..... 441,668 

���i�':t���\��:lir�:::· .J: .�:. ������::. :: .. .
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. '::. : : :  :�I:2&1 FUrnace fuel feeding apparatus. W. S. Walker • • • •  441,j25 Gauge. See Surface gauge. W .. ter o:auge. 
g:l�:�i� g:tt:��: �: �·ri!"I,;r�I;,;,: . .. : ·. : :::: ·.:·.:: : : : :  UI:� Gas engine. rotary. G. H. Cbappell. . . . . . . . . . . ... . . .  441.865 Gas pipes and fitt.infls. apparatus for testing, Har-rison &: Sheard . . .  . . . . .  . . . .  . . . . . . . . . . . • . . . .  . . • • . .  441.859 Gas producer. J. W. Culmer . . . . . . . . . . . . .. . . . . .... . . .  441.941 Gate. See Farm. Rate. Railway�gate. Glazier's diamond. J. E. Lloyd . . . . . . . . . ... . . . . . . .. . . 442.002 Glove band. C. E. McElroy . . .. . . . . . . . . . . . . . . . . .. ... . 441.b'93 Governor. emrine. R. M. Beck . . . . .. . . . . . . . . . . . . . . . . .  4t1,7a8 
g�:i�'1:?:j����":.:y:;n,Nlir�!'t�����::::: : : : : : : : : ·  m:lm Grain .drill. J. T. Splcklemire . . . . . . . . . . . . . . . .. . . . . . . .  441.713 Grinding machine. G. E. Whitehead . . . . . .... .. . . . .. 441.997 Guard. See Mustache gu .. rd. Gnn. T . •  J. Loveo:rove . . ... . . . . . . . . .. . .. . . . . . . . ... . . . .. 441.676 Gun, air, S. D. Engle . . • • . • . . . . . • • . . . . . . . . . • • • . . • . . . .  '<12,026 Gun. magazine. K. Krnka . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.05il Hun. straight-pull breech-loading. S. &: K. Krnka. 441.67:1 Halter. Wilson &: Harvey . • • . . . . . • • • . . . . . . . . . . . . . . . .  441 .7.12 Hammer and lifter, combined. J. Lindley . . . . . . . . . .  441 .879 Hanger. See Door hanger. Tobacco hanger. 
Ha=!'1. ��r�I�:��.�:: . .. . . . . . . . .. . .. . . . . . . . . . . .. .  441.9!l8 Harrow Rnd cutter, combined. T. L. 'Flan8l(an . . . .  442.031 Harrow. disk. H. s. Howard . . . . .... . . . . . . . . . . . . . . . . .  442.050 Harrow. rotary. H. H. Monroe . . . . . . . . . . . . . . . .. . . . . .  441,851 Harrow. sprlnll tooth, D. C. Markham . . . . . . . . . . . . . .  442.Ob"7 Harvester. corn. C. H. Salzman . . . . . . • . . . • . . . . . •• . . . .  441.809 Ba�vester. cotton, G. N. Todd ..... ... .. . . . . . . . . . .. «1.1'17 Blt.rvester, grain, H. C. Stone . . . . . . . . . . . . . . . . . . ... . 4-&1,714 Hats. receptacle or holder In. A. J. Parker .. ... .. . 441.805 
l:t f::T�:��.g;.PB:��f:.�·. �: .�:��:.:::::::: : : : .  r.l:m Decile trimmer. A. M. Fo� . . . . . . . , . . . . . . . . . . . . . . . . .  ..a;006 

379 
Heel burni.hlnll tool. J. H. Busell .. . . . . .. . . . . . . . . . .  441.823 High water alarm, I. H .  Slmp.on . .. .. . . . . . . . . . . . .. . .  441 .!18� Hitching strap. �'. P. Kemn . . . . . . . . . . . . . . . . .. . ... . . .  441 .848 

1�1���11 ���'C��e;ii��h�iee':: ' ink ;;eli ' ii;'i(j� 441,742 

er. Opera IIlas. holder. Paper bolder. Tool holder. Hook. See ElectriC line hook. Hoop. See Barrel hoop. Hoop coupling. L. R. �'ulda . . . . . . . . . . . . . . . . . . . . • • . . . .  441.869 Horseshoe faotenino:. E. T. Covell . . . . . . . . . . . . . . . . . .  441.\140 Horeshoer's nippers and hoof trimmer. P. Perry . •  «1,968 Hose. manufacturing seamless tube rubber, E. N. Foote . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  441,751, Ho.e. pliers for attachiIll( coupIlno:s to. C. W.  Kimball . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . ... .  441.61'1 Hub. M. E. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.715 Hydrant. Kupferle &: Herman . . . . . . . . . . . . . . . . . . . • . .  442.059 Hydrocarbons for impregnating purposes, work-
ino: hillh boiling. Greelllleld & Nagel . .  . . . . . . . . . .  441,811> Indicator. See Station Indicator. Station and street Indicator. Ink well holder. W. M. Brown . . . . . . . . . . . . . . . . . . . . • . .  441.639 Insulator for heating pipes. G. W. Conderm'm . . . .  441.644 Ironinll table. J . D. Pace . . . . . . . . . . . . .. . . . . . . . . . . . . . .  441.966 Jack. See Thill jack. Jars, seal stopper for milk preserving. F. K. Ward. . . . . . . . . . .  . . . .  . . . . . • . . . . . . .  . . . . . . . . . . . . . • •  441.998 Joint. See Rail jOint. Railway jOint. Railway rail joint. Kiln. See Malt ldln. Knitting machine take-up mechanism, T. H. Worrall.... . . . . . . . .  . . . . .  . . .  . .  . . • . . . . . . . . . . . . . . . • •  441,814 Knobs. attacbinR, H. A. Matthews . . . . . . . . . . . . . . . . . .  441.888 Ladder. extension • . J. B. Harvey . . . . . . . . . . . . . . . . . . . .  441.872 Lamp burner. W. B. Somer • . . . . . . . . . . . . • . . . . • . . . . . . .  441.987 Lamp. electric arc. T. P. C. Cr .. mpt.on . • . • . • . . . . . . . .  442.018 Lamp Hxture. Inconde.cent. F. Lewis . • • . . . . . . . . . . .  441.877 Lamp sh"de support. G. W. Baldwin . . . . . . . . . . .... . .  441 .682 Lamps. WIck 11ft for. H. L. Clark . . . . . . . . . . . . . . . . . • . .  441 .642 Latbe •• • haper at.tacbment for. Cook &: Sherman .• 441,989 Leather rollin" macbine. J. A. Brownell . . . . . . . . • . .  441.821 

J .. emon juice extractor. J. P. Manny . . . . . . . . . . . . . .. 441.882 Letter box. R. F. Rel<ester . . . .. . . . . . . . . . . . . . . .. . . . . .  441,898 I�evel, plumb, K. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «1,772 Lifter . .  See Cu.pidor lifter. Transom liftllr. Ligbtninll arre.ter. ·J. J . Wood . . . . . . . . . . . . . . . . ... . . .  441.999 Linear mea.ure. electrical Indlcatinll apparatus tor. J. Rapielf . . . . . . . . . . . . . . . ... . .. . . . . . . . . . . . . . . . . .  441.9'12 Linseed meal. machine formixlng and tempering, O. R. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.081 Liquids . ..  nparatus for regulating the 1I0w of. F. 
J. Mitchell . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . .  «1.681 Location and range finding instrument. electrical. J. Rapielf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  441,973 Lock. See Bicycle lock. Nut lock. Seal lock. Lock. Ill. F. B .. rrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442,087 Lock. C. E. Jones . .. . ... . . . . ....... . . .. .. . . . . . . . . . . . .  441 .875 J�ock, J. Kubler • • •  , . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . .  441..674 Locks, method of and means for sealing. C. B. Hopkins . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ... .  442.0.9 140comotives, Ilearlnll and motor supporting mechanism for electric. F. Manslleld . . . . . . . . . . .  441.771 J�oom, needle, J. Graner . . . . . . . . . . . . . . . . .. . . . . . . .. . . . .  441.796 Loom temple. R. C. IrIEh . . . . . . . . • . . . • • . . . . . . . . . . • . . • .  "1.666 Mail b"g catcher and deliverer. H. &: C. Sogo:s . . . . .  441.986 Mail maUer. machine for markIng. F. N. Eth-rldlle . . .. . . . . . . . . . . . . . . . .. . . .. . .. .. . . .. . . .. .. . . . . ... . 4n.8.�2 Malt kiln. A. Rack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 441.699 Map or curtain han�ing device. R. J. Watts . . . . • . • • 441.994 Mat. W. A. White . . . . . . . . . . . . . . . . . ..... . .. . .. . . . . .. . .  441.785 Measure. tailor's, R. R. J�ewis . . . . . . . . . . . . • • • • . • . . . • .  441.675 Measures, register for grain. J. H. l .owery . . . . • . . .  «1 .678 MaasurinK vessel. Kiernan & Moore • • . . • . . . . . . . . . . .  441.960 Meat cutter. M. Hofbauer . . . . . . . . • • • . . . . • . • .  441.663. 441.664 Mechanical movement. J. P. H. Ga.trell (r) . . . . . . . .  11.129 Mechanical power. J. H. Frey . . . . . . ... . . . . . . . . . . . . . .  441.8118 Metallic cross Ue. M. F. Bonzano . .. . . . . . . .. . . . . . . . . . 441,926 Meter. See Fluid meter. Piston meter. Mill •• • afety device for. G. Rleseck . . . . • . . . . . . . • . . . .  441.70'.1 Moulding machine, W. F. Jones .. . .. . . . . . . . . . . . . . . .  442.054 Motion. mechani.m for transmitting. H. E. Smith 441.981. Motor. See ElectriC motor. Motor. J. A. Peer . . . . . . . . . . . . ... . ....... . .. . . . . . . . . .  441.006 Motor rejil"ulator, D. Pepper. Jr • • • • . • . . • . . • . . . . • • . . . .  441,8t11 Mower. H. E. Pridmore . . .. . . .. . . . . .. .. . . .. . . . . . . . . . . 441.896 Mower. lawn. A. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.970 Music leaf turner. L. T,. Bridlle . . . . . • . . . . . . . . . . . . . . .  442.009 

Mu.tache guard for drinking ves.els, L. S. Ware .• 441.911 Nippers. G. W. Hubbard . • • • • • • . • • • . • • • . . . . . . . . . . . . . .  441.644 Nut lock. W. T. Cozart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.749 Nut lock. J. M. Telfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441,990 011 cuP. W. H. Wilkin.on . . . .. . . .. . . . . . . . . . . . . . . . . . .  441.781 Oil. preparlno: acidulated. H. Noerdlinger . . . . . . . . . .  44U!03 Oper .. gla.s holder. J,. Winterdorf . . . . . . . . . . . . . . . . .  441.9lii Ore contair.ing lead, silver. and zinc, treating. C. 
L. Collin . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 442,016 Ore distributer and .ampler. J. D. Coplen . • . . . • . . • .  442.017 Ore pulverizer. C. M. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . .  441.867 

8��� e��ki���s8�'Afo�rr��.��i.���!: .�:. �: �.�����: : m:� Packing. met.allic piston. E. C. Fasoldt . . . . • . . . . . . . .  441.666 Pano .... mlc camera, Rockwood &: Shallenberger ... 441.70. Pant .. loon •• J. Bloch . . . . . ... . . ... .. . . . . . . . . . . . . . ... . .. 441 .637 Pantograph. L. Walkup . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 441,009 Paper box machineM. printing and, sanding  mech-anism for, G. M. Griswold . . . . . . . . . . . . . . . . . . .... . 441,759 Paper elbolV or bend. tubular. E. T. Greenlleld . . . .  441.886 Paper foldlnll machine. J. L. Cox . . . • . . . . . . . . • • . . . . •  441.646 Paper holder and cutter. roll. M. N. Jones . . . . . . . . .  441.669 Paper holder and cutter. wrapping. G. M. D. Manahan . . . . . . . •  . . . . . . .  . .  . . . . .  . . . . . . . . .  . .  . • .  . . . . . .  442.006 Paper t.ube. D. N. Hurlbut . . . . . . . . . . . . . . . . . . . . . . . . . .  441.816 Pattern. See Rleeve pattern. Photoo:raphic 111m. G. Eastman . .. ... .. ... ... . . . . . . .  441.831 Pipe, machine for cold drawing metallic, T. J. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.927 Piston meter. A. Bonna. . .  . . . . . . . . . . . . .  . . . . . . .  . • . .  . . 441,9"..5 Plane bit •• device for settinll the edges of. E. Gowdy . . . . . . . . . . . . . . . .. . . . . . . . ... . . . . .. . . . .. . ..... . .  441,758 Planter. check row corn. J. Flynn . . ... . . . .. . . .. . ... . 442.032 Planter. corn. G. Fry . .. . . . . . . . . . . . . . .... . . . . . . . .. . .. 441,790 Plants fertilizinR. insect destroyinll. or other com-pounds 10 liquid form. apparatus for dl1l'u.lng upon. S. H. Stott . . . . . . . . . . . . .. .. . . . . . . . . .. . .. . . . . 441.989 Platform. See Wagon platform. 
���l!h�;.;:���':,�i &:B;,;,:rdiD;,:n: : : · : : : : : : : : : : : : : : : : : :  �:t:rJ Polishing machine. J. B. Bennett . . . . . . . . . • • . • . . . . . .  441.6:l6 Polisbing machine. Bennett & Boardman . . • • . . . . 4U.694 Polishing' machines. vibrator attachment for. Bennett & Boardman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441 .63.� Porous bodies. Impregnating. Greenlleld &: Nagel. 441.BOO Potato digger, J. A. Buck . . • • . . . . • . . . • . • • . . . . . . . . . . • .  441.928 Potato digger. P. J. Tunny . . . . . . .. .. ....... . .. .... .. 441 .783 Pottery machine. J. G. WblUdin . .. . .. . . . . . . . . . . . . . .  4t2.98I. Powder box. G. Mennen . . . . . . . . . . . . . . . . . . .. . . . . . . ... 441.802 Power. See!MecbanlcHI power. Printed sheets for drymg. prep .. rlng. E. N. Blue . . 441.924 Printing attachment for paper roll holders. Har-rison & We.tervelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441.660 PrintinJ( machine. ticket, R. A. Stewart . . . . . . . . • • . .  «1,779 PrintinR machines, delivery mechanism for web, . S. D. Tucker ... . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... .  441.811 Printlnll pres. lnkinll device. J. L. Cox . . . . • .  441.789. 441.790 Projectiles. hardening or tempering .teel. R. Low 442.065 

��yfe��s��'lr��:�:���.�: .
A .

. ����:::. :::::::::::::: : :11:� Pulp screen .haker. P. Scholl . . . . . . . . . . . . . . . . . . . . . . . .  441,008 
���re�tg�t.e§lSr�·.�.�::�.��. :::::::::::::::. ::::: : : :  Ui:� Rail jOint. C. W. Lewis. . . .. .  . . . . . .  . • • . •  . . . . . . . . . . .  . . •  441.878 Railway lIate. J. M. GrI.ham . ..... .. . . . . . . . .. . . . . . ' 

• .  "1.952 Railway Rate. W. Zeiler . . . . . . . . .... . . . . . . . . ... . . . . .. .  442.001 

�ll::� 19i�t: M;,�"a�V;r�aifroii::::::::::::::: ·.:: : UN� 
I:H::� �r��i�!��t�i!aty:�V!�t:i�: 'R: 0: Owen.:: : �t:� Railway tie, metallic. V. A. Tyler . . . . . . . . . . . . . . . . .. . 441 ,784 Railway time slRnal. W. H. Sayles . . . . . . . . . . . . . . . .  441.981 Rail way.. moving contact for eleetrlc. A. W. A dam.. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  • . . . .  "2.008 Railways. trolley covering for electric,·H. Jones .. 441,764: RanRe IInders. Indicator for. J. RapieJr . . . .. . . . . . . . . 441.975 
It:���:,�g��t�rt s':.�?;;,c;'!v:s��:�,I<T�o�l:f���ii';i: : :  Uf:� Refrigerating apparatus, W. E. F .. cer . . . . . . . . . . . . . .  442.026 RefriJ(eratiofl apparatus. llas compressor for, N. W.  W beeler. . . . .  . . .  . . . . • . . .  . . . . . . . . • .  . . . . .  . . . •  441.996 Refrigeration, machine for artifiCial. N. W. Wheeler . . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  441.995 Rellulator. See Klectrio machine regulator. Elec-

���
cuY!���� r�������tu�e��::fatt�:.or. Motor 

Rheo.tat. T. Ie Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  441.918 

ltglll�� �\'I\ah,�a;:�re� ��rj .S���c"e�� �. �:�����: : : .  Ul:� Rowlnll macbine. S. H. Kimball . . . . . . . . . . . . . ... . . .  44 1 .785 Ruling ma<."hine. A. Sedllwick . . ....... .. . . .. . . .. .... .  441,005 Sa.h bahtnce. R. M .  Gardner . . . . . . . . . .... . . . .. . .. . . . 441 757 Sat.chel frame. I,. Hummel . .  . . . . . . . . . . .. . . . . .. . . . . . . 441.957 Saw. band. C. W. & A. S. Gage . . . . . . . . . . . . . . . . . . .. . . .  441.655 Sawmill doo:. Denison &: Parnell . . . • . . . . . . . . . . . . . . . .  44 1 .944 Sawmill dOli. N. C. Buch . . . . . . . . .. .. . . . . . . . . . . . ... . . . .  441.743 Saw set. C. Morrill . . . . . . . . . . . . . . . . . . . . .. . . . . . . 441.962. 440.963 Saw teetb. device for side dresslno:. J. B. Bllodes. 441.701 ScaJrold braCket. exten.lon. T. Vassall . . . . . . . . . . . . .  441 .722 Flcale. platform, J. P. Cowan . . . . . . . . . . . . . . . . .. . .. . . .  441.827 Scale. vernier. S. Darling . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.020 

��:l::: ��fri'�g�����:�nw�i:;;I�;�fv: it:· jiriiitii: : : :  tl:� Seal lock. E. I,. Churcb . . . . . . . . . . . . . ... . . . . . . . . . . . . ... 441,986 Seal lock. D. F. MacCartby . . . . . . . . . . . . . . . . . . .. .. . . . . 441.770 Seams. stopping. M. Garvey . . . .  . .  . . . .  . . . . . . • . . . . . . .  442,(137 Seat. Aee Car seat. Secondary battery. Kennedy &: Groswlth . . . . . . . . .. 441.958 Seed and fertilizer distributer. G. F. StraW80n . . . . 44l,8lO separator, See Cockle DIlPlU'aliOr. 
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380 J cituf ifi c !tutritau. 
Sewer lias· traps and waste piping. convertlble IIt-

UnJ'( for. P. A. Renton . . . . . • . • . . . . • • . . . . . . . . . . . . .  441.'0'76 
Sewing machine. C. W. Weiss . . . . . . . . . . . . . . . . . . . . • •  442.083 
Sewing machine for barring huttonholes. J. 

Reece. . . . . . . .  . . . . . . . . . . . . . .  . • • . . . . . . . . .  . . . . . . .  441.700 
Shaft box fastening. Monk & Shaw . . .  . . . .  . . . . . . . .  441.850 
rshafts. device for mounting counter. J. W. RiJl-

lander . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . .  441.977 
Sheet metal cuttlnJ'( machines. guide attachment 

for. F. H. Burnham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.931 
Shelf. portable. F. H. Dodge. . . . . . . . . . . . . . . .  . . . .  . . 441,829 
Sickle bars, device for displacinJ'( and replacinJ'( 

knives In. H .  G.  Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . .  441.776 
Sigoal. See Railway siRnal. Railway time 

siKhs]. 
SiJ'(nalinll system. electric, J .  W. RlllllS . . . . . . . . . . . . . 441.700 
Singletree. Worthington & Gehr . . . . . . . . . . . . . . . . . . .  4n,916 
Skate. B. Hatschek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «1,841 
Skins, machine for coloring, A. Travis . . . . .  ' 0 ,  • • • •  441,991 
Slag pots, vehicle for conveyioQ', Bretherton & 

Mason . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  441.788 
Sleeve pattern. adjustable. J .  H. Moriarty . . . . . . . . «1.684 
Sleillh. M. L. Wilcox . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.729 
Spectacle case. L. L. Eyre . . . . . . . . . . . . . . - . . . . . . . .. . .  441.651 
SprinJ'(. See Bed sprlnJ'(. Vehicle spring. Watch 

case sprinJl. 
Stable cleaning device. H. L. Locke . . . . . . . . . . . . . . . .  442.OM 
Stand. See Trolley stand. 
Statton indicator, S. G. Travis . . . . . . . . 0 • • • • • • •  , _  • ••• • 
Steam boi ler. D. P. McQueen . . . . . . . . . . . . . . . . . . . . .  . 
Steam boiler. J. & W. Paterson . . . . . . . . . . . . . . . .. . . .  . 
Steam engine. If'. Carey. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 

SteerinJ'( apparatus, shiP. C. J. Bonslleld . . . . . . . . .  . 
Stool. piano, li\ Neppert . . .  . . . . . . . . . . . . . . .  . . . .  .•.. . .  n,964 
Strainer. O. H. & W .  M.  Jewell . . . . . . . . . . . . . . . . . . . . . ·141,667 
Strap. See Hitching strap. 
Street or station indicator. C. W. Bradford . . . . . .  441.781 
StuminJ'( box for sliding rods, adjustable. G. H. 

Hitchcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.041 
Sulky. D. N. I{ratzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441.7119 
Surface gauJ'(e. E. Upton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441.812 
Switch. See Electric SWItch. 
Tab le. See Ironing table. Rol ling mill feed 

table. Work table. 
Table. J. H. &yles . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  441.792 
Tally and reJ'(i.ter. grain. S. R. Wheeler _ . . . . . . . . 441.9\2 
TRppinJ'( machine for stay bolt boles. F. Barnhart 441.731 
Telegraph Circuit. F. W. Jones . . . . . . . . . . . . . . . . . . . . . 441,841 

. Temperature regul .. tor for liquids. �'. V. Bulck-
ens . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442 

Thermostat. A. G. Sargent . . . . . . . . . . . . . . . . . . . 441.855. 441 
Thill jack. \). McCausland . . . . . . . .  . . . . . . . .  . . . . . . . . . 

Thimble d i e. J. Browning . . . . . . . . . • . • • • • • . • • • • • • • . • . . 441, 
Tie. See Metallic cross tie. Railway tie. 
Time measuring device, W. D. Hawley . . • . • . . . • . . . .  441,661 
Tire. veblcle wheel . Bromley & Straus . . . .  _ . . . . . . . 441.820 
Tobacco banger. W. G. Vernon . . . . . . . . . . . . . . . . . . . . . . 442.082 
Tool holder, J. F. Freeman . . _ .  _ . . . . . . . . . . . . . . . . . . . .  4 1L8i!4 
Torpedo. raIlway. W. A. Dnnlap . . . . . . . . . . . . . . . . . . . .  441,8:10 
���: �ir:;s:.t�ooiiricj,::::::::::::: ':::::: '::::.:: : : :  ��:� 
Toy J'(ame. J. F. Burd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.012 
Track walker's tool. Rohroack & Shaugbnessy . . . .  441.979 
Transom lifter. F. Kainer . . . . . . . . . . . . . . . . . . . . . . . . . . . 441.670 
Tram!portation. "means for, Kirchner & Cbase . . . . • 441.612 
'I'rap. See.Animal trap. Drain trap. 
Treadle mechanism. N. Clark . . . . . . . . . . . . . . . . . . . . . . . .  «1.748 
Trimmer. See Hedge trimmer. 
Trolley st.and, W. L. Emmet . . . . . . . . . . . . . . . . . . . . . . . . . «1.753 
���:; C':��'5-�H�'W�I���.��.���� .�:.�: �����: : : : :  i1t:� 
Tube. See Paper tube. . 
Tube. Greenlleld & Nagel . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.090 
Tubes. drawing seamless. G. U Meyer . . . . . . . . . . . . . 441.888 
��gi�:: �.:&?:�
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441
.738 

but . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . «1.845 
Type distributing machine. P. P. Craven . . . . . . . . . .  (a.7oo 

��g::�U:�·a��:�h�!:{�bw·.·s: ·iiomme:.·:::. :: . . : : : :  1l1:� 
Typewriting machine. Felbel & Steiger . . . . . . . . . . .  44J,U48 
TypewritinJ'( macbine. K. S. �·Ield . . . . . . . . . . . . . . . . . . .  442.028 
Typewriting machine. A. Lowe . . . . . . . . . . . . . . . . .. . . . . 441,saJ 
Typewriting machine, F. Myers . . . . . . . . • • • . . . . • . . . .  441.687 
T1pewrltinll machines. type cleaning brush for. 

M. Swartout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.906 
Valve. F. J .  Mitcbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.682 
Valve and racklnll-olf cock. check, M. Warren . . . 441.721 
Valve, balanced slide. E. V. Thomas . . . . . . . . . . . .. . .  441.782 
Valve. eleetro-tbermostatic. Bell & ROOt . . . . . . . . . . 441.817 

;:1::, �!:�::::
g
.;.;',{;.::,

i
�: F: Jiiidaiii::::::::::::.:: : : :  1!�:� 

Vapor bath. T. G. Humphrey . . . . . . . . . . . . . . . . . . . . .. . .  441,761 
Vapor burner. A. �'. Chable . . . . . . . . . . . . . . . . . . . . . . . . . .  441,748 
Vapor burner. C. W. lngrabam . . . . . . .  • . . . . . . . . . . . .  441 .103 
�:rgi��?�����:��

e
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Vegetable chopper. J. W. McAlpin. Jr . . . . . . . .. . . . . 442.075 
Vebicle. D. N. Kratzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441,768 
Vehicle brake. J. Lemoine . . . . . . . . . . . . . . . . . . . . . . . . . 441.801 
Vehicle spring. M. F. Carroll . . . . . . . . . . . . . . . . . . . . . . . .  441 ,746 
Vehicle. two-wheeled. D. N. Kratzer . . . . . . . . . . . . . . .  441.767 
Vehicle wheel. R. McLean . . . .  _ . . . . . . . . . . . . . . . . . . . . . . 442.079 
Vehicle wheel. H. Q. Maurlno . . . . . . . . . . . . . . . . . . . . . . . 442.069 
Vending machine. roin-actuated Hquld, Van Sant 

& Eames . . .  _ . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 441.86\ 
Violin tail piece, C. TindalL . . . . . . . . . . . . . . . . . . . . . . . . . 441.716 
W8J'(on. dumPlDll. L. C. Hicks . . . . . . . . . . . . . . . . ... . . . . . 441.662 
WaJ'(on brake. A. Jeene! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 441.814 
;':�� �f��r:: .f.1��k:::::::: ·::::::::::::::· : : : :  1!1;� 
WaJ'(ons. sprlnJ'( platform for road. C. W. Saladee. 441,901 

;:��t ���1:n��e�er�j .
F
:r��::'h':.n;: : : : : : : : :  : : : : : : : n�;� 

;:t:� �lg::hlJ.;�n�:�par;':tus: J. KeliY::::::: . : : ·  �'t� 
Water J'(auJ'(e. H. G Brooks . . . . . . . . . . . . . . . . . . . . . . . . . .  442.010 
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Water purifler, domestic, J .  Caven . . . . . . . . . . . . . . . . . . 441,826 
Water tube boiler. Galloway & Beckwitb . . . . . . . . . . 442.();16 
Well slnkinJ'( macbine, Davenport & Broslns . . . . .  442,()21 
Wheel. See Vehicle wheel. 
Wheel. W. Haslup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.043 
Wheel . A. N. McCottery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.077 
Wheelbarrow. W. Haslup . . . . . . . . . . . . . . . . . . . . . . . . . . . .  442.042 
Whip, W. M. Shelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441,710 
Windmill. A. S. Baker . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . 441.681 
Windows, device for mountina and operatJDJl' 

.winginJ'(. E. E. De Kalb . . . .  . . . . . . . . .  . . . . . . . _ _  441,94.1 
Wire. plated. G. U. Meyer . . . . . . . . . . . . . . . . . .  441,684. 441.�85 
Wire. seamless plated. G. U. Meyer . . . . . . . . . . . . . . . . .  441.t186 
Wires. cables. etc . •  and for making tubing and 
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1.801 
Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.876 

Wrench. F. K. Putnam . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  441.854 
Yarn, etc., machine tor washinJl. S. C. Ayers . . . . . .  441,735 

D ESIGNS. 
Badge. E. G. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.366 
Bedstead. W. T. M erserean . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.853 
Bottle handle. R. D. Younll . . . . . . . . . . . . . . . . . . . . .  . .  . . .  00.855 
Box. M. J. Bogert . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.356 
Carpet •. J. L. �'olsom . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.:168 
Measurtnll instruments, case for. E. Weston . . . . . .  20.BM 
Panel. A. B. (''''meron . . . . . . • . . . . . • . . • . . • • . . . .  00.360 to 00.862 
RaDlle • .c. �'. Walther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.;;59 
Sewer hloCk. A. Lamond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.857 
�������iprTntr,:':.
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TRADE M ARKS. 
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Paint. oils and varnishes. Warren Linoltne and 
Gasoline Work. . . . . . . . . . . . . . . . . . .  . . . . .  . . .  . . .  . .  . . . . .  18.666 
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e �T:;a:eM� W�Uli�Uay: 18.6W 
den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,669 

Remedy for diseases of the · eye. liquid. E. H. 
Bnb"��

n
��':'.; .

. .  
beltiii": 

. .  packinii: �;'d ' IDacbanicai 18,656 
rubber goods. New York Belting and Packinll 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.673 

- Rubber shoes. Boston Rubber Shoe Company . . . . . .  18.671 
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i
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Soap. pol ishing. J. PlckerinJ'( & Son . . . . . . . . . . 18.661. 18.663 
Steel manufactures. tempered. J. B. Armstroml' 
Sto������f::;:�l�b'\'e'l:�

y
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Tonic for debility In females. Balm of Gilead Co . . . 18.672 
Varnish or material for exteriot :finish of wood .. 

work. E M. EzekieL . . .  . . . . . . . . . . . .  . . . . . . . . . . .  18,662 
Washboards. certain. Lapham-DodJ'(e Company .. . .  18.667 
Watches. Waterbury WaLch Company . . . . . . . . . . . . . .  18,666 

A PrInted copy ot the speClllcation and drawing of 
=�.r3�rn���s&t"wfW::���\7.i!�!do�,!'0� r:t:���� l'o��X 
cents. In ordering please state the name and number of 
the patent deSIred. and remit to Munn & Co., 361 Broad­
way. New York. 

In81de Pail'e, .. neh Inertion - - - 7:i cents a II .... . 
Back Pn.lfe. eneb In8ertion - - - $1.00 a l ine.  
Tbe above are charJ'(es per 3llate line-about eight 

words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisements at the same rate per agate line. by measure­
ment, 8S the letter press. Advertisements must be 
received at publication office 8S early as Thursday morn­
inj{ to appear in next issue. 

U SE ADAMANT WAlt PLASTER 
Hal'd , nell Ne, and Ad­

Does not check or crack. 
to wind. water, 

germs. It dries in a 
It can be applied in 

weather. It is in gen ... 
Itranted for the 
selling. 

Address ADAMANT M FG . CO. 
309 B. Genesee �t., 

SyrnculJe. N. Y. 

STEREOTYPING; THE PLASTER AN D 
Paper Processes.-Composltion and preparatiQn of the 
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an
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description of both proce8se�. WitC numerous illustra­
tions. A paper of Jl'reat interest to every printer. By 
Thomas Bolas. �'.C.S • • F.l.C. SCIENTIFIC AMERICAN 
SUPPLEMENTS. 773 and 774. 10 cents each. 

Screw Cut_ tin$' Aut()oo matte Cr088 
Feed, etc. 

Catalogue 
Free 

ofall onr 

SMALL  ELECTR IC  MOTORS ��y
o
:: 

ele('tro-magnets, magnet wire, induction coils, etc. Sec­
ond hand. Prices low. Blakeney IDec . Co • • 43S Broad­
way, Brooklyn, N. Y. 

�r:l
l &r::�r�i!f��"a�d D���Pe�:; 

Outllts. Lathes on trial. Cata­
loa-ues mailed on application. 
163 to. 167 Highland 

SIDNEY, OHIO. 

Fine Taps, Dies, Reamers, Etc. 
[ �  - � " /\  ,, � ,, �  �sg�Mv - -- ·  

� � �  U,1/. .' '';, 
Ltfthtnintr and Green River Screw Plates. 
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er Labor Saving Tools. Send for Price LIst. 
WILEY & RUSSELL M FG .  CO. , Greenfield, Mass. 

New York Omce. 126 Liberty Street. 

., We iS811e a beautifnl Illnstrated 
� l OO-page CataloKue of Vio­� lins, Gnitars, Banjos, Flntes. Har­
� monieas, Mnsie, etc. 
� (J. STORY, 

1i �4 Central Street, 
t/) BOllton, MasII. 

RO C K  D R I L LS 
AI R COMPRESSORS,  

M I N I N G  A N D  QUARRYI NG MACHIN ERY, 
Ingersol l - Sergeant Rock D ri l l CD. 

No. 10  PARK PLACE, NEW YORK. 
Send for Complete Priced Catalogue. 

vELOCITY OF ICE BOATS. A COLLEC 
tion of Interesting letters to the editor of the SCmNTIFIC 
!=��'t.�� ��sti.'hz;. °lt tfse �g:�

d
t���: �As, �� 

faster than the wind which propel s  them. llinstrated 
with 10 explanatory dlllgl"8!!1s. Contained In SCIENTIFIO 
AMERICAN SUPPLEMENT. No. �14. Price 10 cents. To 
lie had at this olllce and from all neWBdealers. 

Barnes' Foot-Power Machinery 
�.::g���� o�t
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c
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can be produced at sucb low cost. The 
velocipede foot-power Is simply ele-
�:�an\ "a'f �::-�t 
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as if I had been walking around." 
Descriptive Price IJist )free. 

W. F. & JOHN BARNES CO •• 
1999 RUBY ST .. Rockford. Ill. 

S3 PRINTING PRESS. �r�n:l�:.
on

���� 
m o n e y. Cata ­

logue for two stamps. Keilley & ('0.,  Meriden, Conn. 

Canadln.n Patent. may now be obtained by the 
Inventor.s for �1. of the inventions named in t.he fore­
going list. prOVIded they are simple. at a cost of t tO 
each. If complicated. the cost will be a little more. For 
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A Text Book of A88avinlr.-Thls work has been 
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tains short accounts of the rarer elements, since they are 
frequently met with, and occasionall

l 
a:ffect the accuracy 
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an assay are given. For the use of Students. Mine Man-
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Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.2:i 
Experimental Sclence.-By Geo. M. Hopkins. 

Natural Philosophy without a Teacher Simplllled. 1n-
���;�lg:s �r'�f�T�

t
:.!� �g-e:["l���;,.rg:.

s
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which may be Made at Home. Among Subjects treated 
are Electricity in all its Branches, Magnetism, Heat, 
���tc:,h�i�gr�h:or�C��8C�ru��:iCf�f��:!��fi��.M� 
Source of Rational Amusement. A superb work for 
Young and Old. 740 pages. nearly 700 IIrst class e!1Jl1"av-
ings. Elegantly bound in cloth . . . . . . . . . . . . . . . .  $4.00 

The ltletal Worker'S Handv Book 01" Recei,P-t8 
and P,·ocesses.-Being a Collection of Chemical F or­
mulas and Practical Manipulations for the working of 
����lil:r�:I�;��ttc\��a����gf::.,�\'h���:.I�� :�a 
as their Preservation. Edited from various sources by 
William T. Brannt. editor of "The Techno-Chemical Re-
��:g���I�S�� �::e�

e
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The Metallic AlIoys.-A Practical Guide for the 
Manufacture of all kinds of A lloys. Amalgams and Sol­
ders, used by Meta.l-workers ; together with their Chemi­
cal and Physical Properties and their Application In the Arts and industries ; witb an Appendix on the Coloring 
:,!�
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tensive additions by Wm. T. Brannt. Illustrated by 
sixteen engravlnJ'(s. 12mo. 428 pages . . . . . . . . . .  _ . "  $2.30 

Carpentry Made EasV l or. The SCience and Art of 
Framing on a New and Improved System. With Specillc 
Instructions for HutIding Balloon Frames, Barn Frames, 
Mill Frames. Warehouses. Church Spires, etc. Com-
ri�!rls a��o �o�r:t;."� 1I1fu"!gr.:' .ra�.vg�ilv.:�rr:t2l"i,:t 
fl:I\�"A:;''h%��n�d ����lIca�B!ft':!���· 8v�: . . �.I��lrN!Ot 

Mechn.nical Drawlnlf Self-Taught.-Comprlstng 
Instructions in the Selection and Preparation of Draw_ 
ing Instruments, Elementary Instruction in Practical 
Mechanical Drawing ; together with Examples in Simple 
Geometry and Elementary Mechanism. including Screw 
Threads, Gear ",·�eeI8, Mechan ical Motions, Ensrines 
�':.'k!�l::'::: fJ g�s

}o8��.����·. �:�: . .  �I.I������� $�.3f1 
The Enllish alld AmerIcan Mechanic. - An 
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THE MODERN ICE YACHT. - BY 
f.SY·P�citg:di�c'ir;,.. ":�d ��:����:
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strllction oi the fastest and best kinds of Ice Yachts of 
the latest. most approved forms. IlInstrated with en­
gravings drawn to scale. showing the form. position, 
and arrangement of all the parts. Contained in SCIEN­
TIFIC �MERICAN SUPPLEMENT. No. 6:J4. Price 10 
cents. To be had at this olllce and of all newsdealers. (fPOP S A F E TY V A L V E  

WATER RELIEF VALVE . IMPROVED STEAM GAGE 
"" STEAM ENGINE INDIOATOR 

SIngle lIel l  ( 'hlme WhiMtle, and all Instruments 
nsed In connection with Steam. Air and Water. 

Sole Agents Jor Clark'. lAnen �re Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO, ��.r��,:eMB� 
liGHTNING WELL -SINKING MACHIIERY MANUFACTURERS. 

Hyrdaulic, Jetting, RevolvIng, Artesian, 
DIamond Pro�cting Tools, Engi� Boile� 
Wind M��ravir:::; :,�:r8C�::ta, &:t!:m... 

DT=�n l::'��!a=a:V!jil'J��'::'5c. Aurora, dl. { 11 '" 18 8. Cana! 
81., Chl,ago, In. 
1118 Elm SI., DaUBI, Tuu. 

OIL WELL SUPPLY CO. Ltd. 
�l &: 9 2 WATER STREET, 

Pl t t8bur g)l . 1'n. •• 
Manufacturers of everytning needed for 
.A �T:EI!iI:a::.A 1V  '11VlIiILLI!iI 
fOT either Gas, Oil, Water. or Mineral 

Tests, Boilers. Engines, Pipe, 
Cordage, Drilling Tools, etc. 
I l lustrated catalogue, price 
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phia. 18OO. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.00. m:.r!'b"t.. �1 �e't.r::::�: i�� c����'¥r�r',g,� The Art of Papel' Mn!dng. -A  Practical Hand s8a8on to season. The air iS keJ>t, Sry and pure through. Book of the Manufacture of P!,per from �siiEsparto, ont the year at a temperature-of from 34' to 36'. Con­Straw. and other IIbrous mat�nals, I?Cludlng t e �anu- talned In SC'IENTIFIO AMERICAN SUPPLEMENT No. 116. facture of Pulp from W,?Od FIber, With a �escrlptlOn of Price 10 cents. To be had at thla OIII.ce and of all news­tbe Machmery and Ap
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hances Used. to whIch are added \'Iea1ers. 
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The ( :omplete PractIcal Machinil!lt.-Embraclng 
Lathe Work. Vise Work. Dri l l s  and DrIlling. Tal!" and OOJIIBINED DIVIDER a-. CJ!LIPER 
Dies. Hardeuln and Tew

Kt
eri

::r..
' the Making and Use of No. 6�. Price. per set. all nlckeled • •  $4.00 

jg.:'��a :tTg.:'�. ;�r.id b:� ���:;in':s�
r
�o���een�h Packed for transmission by maiL 

edition, thorong revised and in great part rewritten. Id I S f h Ga 439 pages. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $:J.IJO Idea� an3
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'J'he Electric Telephone.-By George B. Prescott. Calipers. and Fine Machinists' Tools. 
Second edition. revised and much enlarged. This work p" lU'Ulltmted catal.oguefree to all. 
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P. 0. BOll: 280, Chicopee Falls. Mass. 

Alnnlininm.-Its History, Occurrence, Propertte£l, 
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lurgy at the Lehlgb University. Second edition revised 
and greatly enlarged. lllustrated by 23 engravinJ'(s and 
two diagrams. Over 500 pages. 8vo . . . . . . . . . . . . . . . . $3.00 
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redlc !>!clence Simplifled.-By J. H. Pep-
fi:at.
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Every Man HI. Own Mechanlc.-A Complete 
GUide for Amateurs. New Holiday Edition. revised and 
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Tbe Tbreshold of !'!elence.-A variety of simple 
§.n fl Jtmusing experiments in Physics and Chemistry. � Uo R. Alder Wright. 880 pSJ'(es. 200 illustrations. Price . . . . . . . . . . . . . . . . . . . . . . . . . • . • . .  , . . • • . • . • . . . . . • • . . .  82.00 
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struction in Schools of Chemical TechnoloJ'(Y. By Ferdi-
nand G. Wiechmann. New York. 1800 . . . . . . . . . . . . .  $�.:i0 
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ed Drawings of Latest Appliances. London and New 
York, 1800. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6.00 

The Cheml8try o\lron and Steel Mllkin
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Gas n.nd Petrolenm Ennnes.-A pract ical treatise 
on thA Internal Combustion Engine. By Wm. Rohinson. 
696 pages, with 211 engravings. Svo. Cloth . . . . . . .  83.40 

Sclelltiflc R em'en lion Serle�.-Nine volumes. eaclJ 
�,:-�:!ry Wl�:::..Ifed�°i!f:���':,"m!��o��dt:

o 176 
pans. 

Marvels of Earth, Air and Water. 
Marvelll of Astronomv. 
Marvel. of the Element8. 
HalfHour8 of.Scil'ntifle Amu8ement. 
Marvel8 of Invention alld Scientific Puzzle8. 
Marvel. of Heat, 1.ltrht and Sound. 
Marvel.  of GeololfV and Physical Geoll1'aphv. 
Marvels of Animal and I·In.llt Life. 
Marvel8 ofEllectrielty and Magneti8m. 
PrIce, per volume. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  .60 

tr' Any of the above books promptly sent by mall, 
postpaid, on receipt of the price. by 

:H'O'NM' � 00., 
Publishers of the " Scientific American," 

36 1 B road way, New York. 

aATES ROC K  & O R E  B R EA K E R  
Capaeity up to 150 yard! per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
aU other Breakers combined. 

Send for Catalogues. 
CAT E S  I R O N  W O R KS 

30 C So. Clin��llmAGo. 215 Franklin St .. Boston, Mass. 
44 Dey Street, New York. 

INVENTIONS WORKED OUT, Drawings and 
Models .  made. Perfect safety to inventors assured. 

All klnds llr.t-class lathe. plan�r. and bench work. Par­
ticular attention to special machinerYj tools, dies, and 
press work. Safety Construction Co., 143 '" 145 Elm St., N. Y 

OL.A.� :K. � &  
Ventilating and Drying 

F A N S . 

LONDON TOWER. ILLUSTRATIONS 
of the competitive deslJ'(lls for the great tower In Lon_ 
fg:e�.
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AM ERICAN SUPPLEMENT. No. 7:i3. Price 10 cents. 
To be had at this ofllce and from all newsdealers. 

The CHANDLER 
WATER MOTOR 
Pr'!���S�

ell on Low and High 

Single, Duplex, Triple, and Quad_ 
ruple Automatic PIS'l'ON lnO­TO RS, adapted to aU class .. of 'WO'"k. 

Send for Circulars. 
WM.  H, LOCK, Buffalo, N, Y. 

HOME-MADE IN C U BATOR. -PRACTI-
cal directions for the manufactnre of an effective Incn_ 
ro� .ma
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tlons fe r operating. With 4 lIgnres. ContalDed in SCI­
ENTIFIC AM I<IUCAN SUPPLEM I<NT. NO. 630. Price 10 
cents. To hI' had at this olllce and from all newsdealers. 

© 1890 SCIENTIFIC AMERICAN, INC.
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Fo-wnded by ],[athMv Oarell. 1785. 

H E N R Y CA R E Y  B A I R D '" CO. 
Industrial Publishers. Booksellers, and Importers, 

81 II Walnut St .. I'hilndel phla. Pn •• U. S. A .  
IrTOur new and Revised Catalogue of  Practical and SCientiOc Books, 86 pages. 8vo, and uur other Catalogues tIood Circulars. the whole covering every branch of Sci .. ence applied to the Arts. sent free and free of postag'e 

to any one in any part of the wor1d who win furnish h is adaress. 

THE Established by , EDW ARIJ L. YOTTMANS 

POPULAR SCIENCE 
Edited b y  '-I 

WILLIAM JAY ¥OUM A X 8 .  t MONTHLY 
The Best Mngazine for Thinki n g  People. 

While continuinq the we.ll-knO'lvn features I 8 9 ( that have made .t valuecl and 'respected fo,' nea'j;Jj a sco-re oj iiears. THE POPULAR 
----.- ��tld:f� tJ��;:;esI;,ri,::j,.t��?a�l1;;}� 
The Developmen t of American Indu stri e s  since 

the time of Columbu •• 
�.t!���:��i��a��! ��tcrhei�a:;gj�lt ��di��II ��lgg�ig��f; Illu�trated. Among the early papers in this series win be 
The J)evel opmen t of the Col ton iUn_Ullfacture, by 
�v�1,�r%��:�ni8w�Ji��!.

r
�y"s���IJJ��

e
o��l�:�d�r��1. by Prof. C. Hanford Henderson. Articles on the !silk, 

��r:�bUir3:��rrrid�fr�!�u�::��0��1��:��Yactt�� preparation. Hon. David A. Wells on Taxation . A series of pa­pers Qn The Principles of Taxation, based upon a course of lectures �iven by Mr. WeBs at I,he invitation of the Faculty of Harvard University, will be one of the fea .. tures of the coming year. Dr. Andrew D. White's New Chapters In the War­��':' of Science will continue to appear from time to 
The other contents of the mal'azine will be of the 

t��e�o1��:�al charact.er and high order of excellence as 
With other ilJ ustrations. each number contains a fine.. Iy engraved POl'tl'ait of some eminent man of science, with a B i oll','aphlcal Skelch. 
There is hal'dly a question oj the dall upo-n 1vhich science !loes not throw light. hardhl a probl.ent of human interest 

�f��f'ift�U:!���� n��h�f, ����r[O���� b��: ���z� that .�cience furnishes t he most f!j!icie-nt (lU-idance in ordering the l·i'lJes and a,feai1·s of men. lVo one 'who wishes to keep 'Up 
��':,!�: �=�o",{t��.time can afford to be without The 

New York : D. APPLIrI'ON &. COMPANY, t, 3, & 6 Bond St. 
Single number, iiOc. Y early 8ubscrlption. $5 

'Z'El:E N'E""" BOOB._ 

Experimental Science 

B y  GEO. M .  HOPKINS. 
740 Page s. Over 680 I l l u strations. 

P RICE,  by mai l ,  postpaid, $4.00 
SEND FOR FULL ILLUSTRATED CIRCUT.AR 

AND TABLE OF CONTENTS. 

This is a book full of Interest and value for teach­
ers, students, and others who desire to impart 

or obtain a practical knowledge of physics. 

M U N N  & CO., Pu b l ishers, 
Office of The Scientifi c American 

361 B ROADWAY, N EW YORK. 
What t h e  Pre •• • ays of "Experimental Science." 
���.;�f�h';"Si��'��!��� ;'�s�uable service to ex-

.. The book is one of very practical character. and no 
one of a scientific turn of mind could fail to find in its 
pages a fund of valuable information." -Electric Age. 

.. 'l.'he electrical chapters of the book are notably good, 
:f�ct���f:���I�i:,;���t{,�nsrr�r: J.��i�d'I��in�;�'j','g�� 
-not a few-who like to make their own apparatus."­
Electrical World. ., The author bill! avoided repeating the backneyed 
il1ustrat10Ds whicb have been &aSsed from one book to 
����e�:� l��lel�ngi I�s����i 0 c��c�:� ������t���� 
ing."-Engineerinq and !lininQ Journal. 

.. We commend It most heartily to al\ teacbers , "­
N o-rmal Expo-nent. 

.. It is a treat to read a book of tbls kind. that sets 
��';,t�l�e,.r���!lt\��.\\:'.!!}ilS��c��o�!�:' and wltbout the 

.. All teachers of science are aware that real know ... 
!:i���s i�o�C���:�lf?"a�d b��e o��U�t� �f�l��o;tl\:'� 
those eX�riments may be easily made 1s dOing excellent 
w�r-¥b'��o��I'��:::ct�iCstan:.:�ll� o�t�e:�ho writes 
nothlnl' but with certainty of action and result, and 01 
a teacher who imparts scientifiC information In an at­
tractive and faSCinating manner." -American E�eer. 

.. It should be found in every libcary."-Enghs!\ Me­
cha.'l1:ic. . , The book would be a most Judicious holiday glft."­
Engineer'ing ana Miming Jo'Ul1"t1.-al. 

.. The portion of the book devoted to dynamic electI'l­
city covers over one bundl'ed pages. and is extrpmely 
interesting and valuable." -Brooklyn Standard Union. 

•. Directions are given for demonstrating most of the laws of physiCS, with every-day tools and common ap­pJiances. "-American Photographer. ., Man,! of the experiments are new to print, while some 0 the old, familiar ones appear in modifled form and with simplltied apparatus."-PubUc Opinion. 

2nd � MACH I NERY H 
N. Y. Mach 'y Depot,. Brldlle Store 16. Frankfort St., N.Y. Ili Ch Do It yourself. elr­e8lp cular press $8. Size 

P · t- for small newspa­per. $44. Every­rID me'thingeaSy, Prlnted 
rules. Send two .tamps for Catalollue to 

tacLfJry. KEL!>IEY & CO., Meriden, Conn. 

A C � -II E N EW 8c S E C O N D H A N D -
lL M V P EVVRIT£ Fi  A L  s o  RENTEOJ. G"" · � o�( VAT/aNA': T E X CHANGE: AN Y W 'i E R E  I N ��./ ," "\,,,0 TYPEWRITERS A" ' .  B O U G HT. S O L O  A N D  p."G E D .  

Jr - "--' !'HICAr oJ TH E  u . s  I GET OU R f \'.'C <e>0� , 200 LA SALLE ST � 1.0. .  N E W  CATA LOG U '  ON APPL I CATION 
We are headquarters for GiIll!S Oil Cups, but 

t, Giiiisr'cups 
: , Write for Complete Catalogue. . 

The Lunkenheimer Brass Mfg. Co. 
1�-1'" E. 8th St., Cincinnati, Ohio. 

SEWING MACHINE MOTOR FOR AMA­
���r!;;dB�tfe·£v�a:;,�����\vlJ?er�:;:f����dofa�.ri:[Jr:�f sufficient power to actuate a sewing machine. Wltb 11  engravlnlZs. Contained in SCIENTIFIC AMERICAN 
Su PPLEMENT. No. 7 ii9. Price 10 cents. To be had .. t tbls office and ITOm all newsdealers. 

The mOlt Sucee8.fut Lubricator fop Loose Pulleys In uee. D U Z E N ' S  PATENT E PU LLEY 0 1  LER 
Highly recommended b y  those who have 
used them (or the p&.st four yeaTS. Prices 
very reasonable. Every user ot machin· 

should bave our . .  Catalogue No. 56," free. Mention this paper. 
l' All DUZEIi .. TIFT, e ......... u, Ohio. 

Hoskins' Patent Hydro-Carbon 
B L O W- P I P E  AND  ASSAY FU RNAC£S. No dust. No ashes. Cheap, e1fecr ive, economical. port-able. and aul omatic. Send for Price List. 

' .. ___ �;;:;;�iJiIIIII. W'l.�!IOO:' �hPCa�o�rlil�t .• 

NATXONAL 
STEEL 

TUBE CLEANER· 

CASOLINE and 
CAS ENCINES 

Bronze,75c. 
RU BBER TI PPED ARROW co., futentees and Manufacturers. Boston, Mass., U. S. A, 

RAN K S  THE HIGHEST 
Endorsed by the best Engineers. 

CHALM E RS - SP E N C E  CO. 
Office, 59 Liberty Street. 

Works, 419-425 E. Eil'htb St., New York 

:" d�r<jij THE F RE D'K C RA N E CHEMI CAL C o  
, . �� .:-" " " S H O R T  H I L L S . N . J . - B O X 9 I A7 • Ii: iiI!l1B� dlI> :i Z A P O N S . B'R U S H 8. D I P. L A C Q U E R S.VA R N I S H .  S H E LLACS BLACKS. BR I LL IANT & D EAD 

_m ....... �'�" ••• �c� .. �·.. J A P A N S  A I R  DRY ING . E N A M  E LS . � R A N S PA R E NT. fOR M ETA L AND WOOD ,  PROO f AGAINST 
�� A C I D S  A N D  A L K A L I E S . -.WRITE FDA CATA L O G U£ .� 

CopyrighUd 1890 b1l Lum Bmith', Agent.' Hemld, Ph.la., Poo. 

SPECIAL BilL POSTERS WANTED 
Advertiaers, Patentee., Manufacturers, etc.. are 

continuaJJy requeBtin, U8 to .uppl.:r. the addresS8I 
Iir:1!�:I:u:����
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m
d
�;;�\���

r
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200.000 HERALDS DeIt month, to be mailed to busi· 
ness firms, .. new, profitable and permanent 

busines. to one man, woman or youth in 
every town in the ·U. S. and Canada. 
H The early bird catche8 the worm.'" 
We want a few .uch "ad • ." &8 Brunn '8 
to start with in next month's MAl[­
MOTH editionB of the AGENTS' HERA.LD. 

many firmB 
the HERALD. coats every 
firm at laut,IOin postage a.lone 

to mail 1000 ciroulara. You advertiBe to hand thelD out for $1 per lOOO. A sav­
:. ing to each firm who employ. you of t9 per 
: 1000. Parents make your boys a preBent. 

i !  . S�rt themb��i��s ��fu�
g
8���

n
:::. inB;�!� : g::: gets the .tart of you. II Come in on. 

�'8 == in ��OO� �����:s
li:::t:8l2.�� �

B
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B--- -R"-U-"N· N nails u:) signs, diltributes circulars, papers, 
samples, etc., throughout Blackhawk &nd sur--

BRU�l.f, ���!�i�·o. fa�
arge8 moderate. Address W. H. 

NAMES Permanent addreBBes of all residents or tax· 
��Y��8 �o������'=���M:i�. $2 per 1000 • 

CIRCULARS Or Papers distributed ,l.00 per 1000. 
N. BEST, New Cumberland, Pa. 

D�AFNE88 a. HEAD NOISES CURED by 
,.I Peck's INVISIBLE TUBULj\. EAR CUSHIONS. Whispers beard. Com· fortable. ucceBflful where all Remedies II'AIL. IUs. book&: proofs tree. Address F. HI8(:01. 868 Broadway, New York. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
B I RDSBORO, PA., Builders of IDgh CIaos 
Steam Enllines. Diamond Drilling and General 
Machinery. Flour MIII Rolls Ground and Grooved. 

RJ!Ett!ST��N��! 
IN THE WORLD. 

. Q"Speed, Comfort and Safety. 
. AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STAM:FORD, CONN. 

WINTER DEA.LERS � DISCOUNTS OUTDONE., 
Rll��;r:�t PRICES ON 
buy now and Rave big money. Easy payments, all makes. neW&2dhd. Extraor· BIGYGLES dlnarilprlCeSOnjob 10ts.Cata 
l�te8tr::::i!:::I�:,\it. Co., 

DAU�fre? ���e�EJJ:'� o��n�� ::t�P�ila�� for a patent on an arrangement for Seeing from a Submarine Torpedo Boat while beneath the surface of the water has been allowed, I wish before taking out the tinal paper. to meet parties wllllnil to take out a patent on the same in foreign countries..i R'ood terms will be dven. Address I. A. ABBOTT, 2741 Champa Street, Denver, Colo. 

O R EAT BUSI N ESS O P PORTU N ITY The plant of Tbe Sberburne Manuf. CO. Will! erected three years al<O at a cost of '19.000.00. It has a capacity for workln� fi fty men. Machinery all new. Designed for sash. doors. blinds, novelty �oods, and all wood work. 
�g: ¥1���:g�sc�i� !r��S�Sg�;!�1� t,i's�h�Pi�8 &p�p!rt�; for a. term of years, to any one who will take Rnd run it well. For particulars, address C. A. FULLER, Sec'y, Sherburne, N. Y .  

I D E  AUTOMATIC ENGINES. TRA(JTION A N D  PORTABLE ENGINES. 

STEAM: R.OAD R.OLLE:n.S. 
WEITM YER PATENT FURNACE. BOII,ERS OF EVERY D ESCRI PTION. Mannfactnred by FOUN DRY & MACHINE DEPARTMENT, Harrisburg, Pa., U. !>I. A. 

PROPOSALS. 

Municipal ity of Bombay. 
ELECTRI C  L1GHTIN8.  

NOTICE_ 
SEALED TENDERS will be received by tbe MUNI­<'IPAL C;OMMISSION>lR for the City of Bombay up to I 

P. M., on Monday, the sixteenth day of It'ebruary, 1891, 
!�:ee�!�1ri�;�\I�� J}���ta:iorE��C;;:g�t�f ��oc;�t�� 2. Forms of tender and schedule of conditions and a 
���\��t�� t��f,O�i������r �ltJi ��OD�n!r;��e8�b�:f�!� from CHARLES HALLETT CLARK, Washinlilton Build­inllS, No. 1 Broadway. Rooms 009 and 210. New York, who win on application give any further information that mllY be required. 

3. Tenders mURt be accompanied by a deposit of Ru. 
f,��'i�S:C!��¥::1gr n�a���J��� tg g:�atdt���� ��i�� Accountant of the Municipality of Bombay, which will be forfeited. to. the Corporation in case of refusal to siJln the C;ontract embodying the conditions mentioned In the Schedule above referred to. 

4. A further payment to make the total deposit equiv_ alent to 5 per cent. on the contract amount will have to be made by the Tenderer whose tender may be accepted, before AiJlning the contract. 
5. The MUDlcipal Commissioner does not bind himself to accept the lowest or any tender. By order of the�V��'ira�s.ol'.rJ�,loner, 

Executive Engfmeer, Munic(palitll. 
EXEOUTIVE ENGINEER'S OFFICE, BOMBAY MUNICIPALITY, BOMBA. Y, India 13th October, 1890. 

To Builders of Pumping Engines 
E�:r�:�, �7f'bS:I�ec�����s�� �::���:I�O[b�U���ff Water Works, City Hall, Lowen, Mass., until 2 P. M., on Friday, January 16, 1891. for the construction, delivery, and erection of a ten million gll,llon Steam Pumping En-
��ne'Ig{i�I�

e ��t,[n�a I,:��e��al>J�ss·s��gil!.W��sti��t�� maifed upon application to Wat.er Works offire, City Hall, Lowell, MtrBs. Other information may be obtained 
Up

O
D appUcation to Lowell Water Works office, or from GeorM H. Barru�, M.E., 95 M ilk Street, Boston. MaRS. 

it<idl'sS;rOllENNAN, ( OO'lUmittee ";,'j
NeW Engime 

EDWARD W. THO ,\l AS, 5 LoweU Water Board. r.owell. Mass .• November :14. 1890. 

T� Scientifi c A merican 
PUBLICATIONS FOR 1 89 1 .  

--0-- . 
The prices of the dillerent pnbllcatlons ln the United States. Canada. Rnd Mexico are as follows ;. 

RATES BY MAlL. 
The SCientlHc American (weekly one year $3.00 
The Scientitic American Supplement (weekly), one year. • . . . . • . . . • 6.00 
The Scientitic American. Spanish Edition (monthly) one year. . . . • • • . • • 3.00 
Tbe SCientitic American, A rchlteots and Builders Edition (monthly). one year.· . 2.50 

COMBINED RATES. 
The SCientitic American and Supplement. . '7.00 
The Sclent1tic American and Architects and Build-er! II:dltion. . b.OO 
The Sclentltic American, Supplement, and Archl-

tecU and Builders Edition. . • . • • 9.00 

Proportiooate Rates fo-r S'fa: Mo-nthI. 
ThIs Includes postage, w,,"ch we pay. Remit by postal 

or ez:press money order, or draft to order ot 
IIlUN N  &: CO . . 361 Broadway, Ne .... York. 

VI 0 R K I rI G M O D  E L S �� L IGHT  MAC H I N ERY .  I NVENT IONS  OEVELOPED .  Send fO J' M od e l  Circu la r. J o n e s  B r n s .  E S o . , C i r · ; i .  0 ,  

© 1890 SCIENTIFIC AMERICAN, INC.



Inside Page. each insertion _ n • •  "li cents a line 
Back Pawe, each insertion • • • •  81 .00 a line. 

The above are charges per &flate hne--about 8illbt 
words per line. This notice shows the width of the line, 
and is set in aI/ate type. Enllravinlls may head adver. 
tisements at the same rate per �ate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday mom. 
InK to appear in next issue. 

OUR "ELEOTRIO PLOT" 
$5 PRICE, $li.OO. 

Consists of an Electric Motor, Elec­
tric Battery. and �'amily Medical 
A p l?a r a t u s. Entirely New. A 

chIld can handle It with perfect 
safety. An Electrical Educator, 
and the most 8cientific invention 
of the al(e. Send for circulars. 

The Nowotny Eleotrlo Co. 
82 Eastcr:�i�n

S:ii��hIO 

S M ALL ELECTRIC M OTO R ��:!��if� 
ductlon coil combined. Powerful motor, high and regu­
lar speed. Runs fans, music boxes, toys, etc. Send for 
prices. Blakeney Elec. Co., 483 Broadway, Brooklyn, N.Y 

Victor :Bioycles ! 
For pleasure, business. recrea-. 

tlon, and for anything you 
could use a bicycle for. 

VIC'rOns A RE BEST r 
Send for catalogue. 

Omman Wheel Co., Makers, 
Chicopee Falls, Mass. 

B �o� !Jb�a� n�!O��!!!�t!:�� 
E Is not affected by wet, dry, or heat. Send your 

name and address for price l ist and description to L T H E  MIDG LEY: WIRE BELT C O . ,  OF 

T 
BE ." V E R  FAL L S ,  PENNA., U. S. A. R .... 
sponsible agents wanted to sell this new invention, 8 covered by more than twenty patents. here aDd all 
over Europe. IF In writi ng nnme this paper. riIlWOODEN TAl.rKS F<)_"--R A I L R O A � S  

1"\11 I wATE R wO R K S 
L A. R: G �  W A T E. R  TA N K  • M I LL S  FARM- & 

PLI'-N «.": A SPE.C IALTY S\II C Qh'1P� �T� STO C K  0 ,  
S P E r' l r l vA.l O N "  F lRNISHED � CY?RE5 , LUMBER 

;:::::::' t O R  FO  U N D AT c":NS  &cTowERS .E CALOW ELL &Cl! � N °  2 1 7  E M A I N  S T  L OU I S V I L L E  Ky 

Scie,ntific B� Catalogue 
RECENT L Y  P V IJ J .ISH KD. 

JD�':O�:: ;:��Or�U:h��
n
J��;

i
�ftr�::�t ��br���' W�lf:e 

mailed tree to any address on application. 
MUNN &: CO • •  PUblishers Scientillc American, 

Patont Rivotod Monarch Rnbbor BoIUn!. 
:BEST zm- T:El:E �OB..x.::I:). 

TH E II UTTA P E RCHA A N D  R U B B E R  MFI.  co.  
Para Bui ld ing, 35 Warren St., New York. 

Chicago, 

THE PBONOGRAPH . -A DETAILED 
g�:�g�I�':.�l :�

e n�i" ��� ���g[.'i,'i..fOWitg
f 

8 
t
���� Inji.. Contained � SmE"TJFIO AMlmICAN SUPPLK­

MBNT, No. 632. Price 10 cents. '1'0 be had at tbis 
office and from ail newsdealers. 

Five books In one. Worth 
Its weight In gold to every 
��:;,���� f��

e 
:J

e
z 1t�

e
:� �1 

trades. This wonderfnl b� 
C{Jntains 575 pages absolutelj 
teeming with rules, tables, SQ 
cret processes, and new infor. 
mation that cannot be h a d  
elsewhere for less than $25.00. 
The Modern Steam Engine­
How to Read an Indlcator­
The Westinghouse Air Brake 
-Blacksmitli's and Machinist's 
Tools-Practical Mathematics 
��"l!!��dM;��:�C�:����� Manual-Points for Painters­Magnetism and Electriclty-

, How to Get a Patent-A Me-
��:

n
L"a�.p.�'i!�n:�m:

v
:��lrf::l)!ed

e
�&I��

n
i%i! lutely correct. Send $1.00 for a copy bound' In silk clotli, or $1.50 for Morocco binding. With each copy of the book we give free a complete working chart 

�y,��
e
I:

I
'8t&i�

a
�ti!kl� W4���IC�:lfe ,.�� terms. LAmD & LE1lh PUblishers, 203 Jack. Ion Street, Chicago. HI. 

San FranCisco, Boston, Mas •• 

COMPTOMETER 
ALL �.� I.Tp���T�r"'� 

Solved rapidly and accurately 
��v�:

i
�O 

t
::r c.,��r:��

B
J:'!: 

E n  t i r e  r e l i e f  from mental 
strain. Adaptl!d to all com. 
mercial and scientific compu­
tations. Send for circula.r. 

FELT &. TA R R A N T  M FG,  CO., 52-56 i l linois St., Chicago, 

J E N K I N S  B R OS. V ALVES I 
J EN K I N S  IlItOS . . 71 .J ohn St., N. Y.; 100 Milk St., 

Boston; 21 North 5th St" Philn.; M Dearborn St., Chicago. 

.. Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important �n��
e
:':���ial Features greatly perfected. 

The Most Durable In Alil(nment. 
Easiest Running and Most Silent. 

All type cleaned in 10 seconds without SOiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y'J U. S. A. 

Send for Catalogue. 

CatalollUe free. Address Typewriter Department, 
POPE MFG. CO., Boston. New York, ChlcBIIO. 

361 B I'oadwny, N ew York. 

CU LER D E S K B E S T  I N  T H E W O R L D .  
A C U T L E R & S O N ,  T . B U F F A L O . N Y , U S A  NEW KODAKS �II�' ���������� " You press the button, p U L L E Y  8 H A N  C E R 8 PROGRESS MACHINE "WORKS. " .A._ &; F. ,EBOVVN. 

we do the rest." F R I CT I O N  C L U T C H E S. 44 E"'ark. E"'l.ace. m-. Y'. 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Ftlms. 

For 8Ble by all Photo. Stock Dealers. 
THE EASTM AN COM PA NY, 

Send 'or Oatalogue. ROOHESTER, N. Y. 

T B E COPYING PAD.-HOW TO MAKE 
and bow to use ; with an engraving. Practical directions 
t��t�cV:�K:
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43�. Price 10 cents. For sale at this office and by all 
newldealers In all parts of the country. 

ICE-BOATS - THEIR CONSTRUCTION 

����1::'��k V��� ,:;�:�:r:,�:�� d���d:� 
construction. Views of the two fas�e8t lce-s� boats 
used on the Hudson river In winter. By H. A. Horsfall, 
M.l!l. Contained in SCIENTIFIC AMERICAN SUPPLE­
JlENT, 1. The same number also contains the rules Bnd 
regulat.lons for the formation of Ic .... boat clubs. the sail­Ing and management of ice-boats . Price 10 cents. 

, THE AMERI�AI DELL TELEPH�IE ��I 
95 M I LK ST • •  BOST O N ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th. 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
tbereof. &oDd liable to suit therefor. 

SAWS Wanted 50.000 saWyers 8 A W S ' WO RKI N a M O DE LS and Experim.e ll tal 
a n d  Lumbermen t o  Work. New lDven­

send us their full address for a copy of Em_ A tlons worked out. Small machinery built in iron or brass. A erson's pr Book of SA WS, new 1800 edl- Working drawings made. AUIe' Zaubitz, 48 Centre St., N. Y 
tlon. We are IIrst to Introduce NATURAL 

W
GAS fOr heating and temperinl( Saws Wlth

W wonderful effect upon improving their qlla1-
ity and toughness, enabling us to reduce 

S I!rlces. Address EllIERSO N ,  SMI'l'B S & CO. (Ltd.). Beaver Falis, Pat 

ESTABLISHED HALF A CENTURY. 

DARVIN'S J" f l RE &BURGlAR 

S A F E: S  
�AVE ��JEN;r.fp�QVEMEN1S 
ltOT rOUND Itl  . ,iAAKES OTHER .'': 
THAT Will W E LL REPAY AN 
INVESTI GATIO N  
l1Y,Tt\OSED��I�e: T O  SECURt 
THE BEST SAFE 

.MARiViNSAF£ co. 
N EW YO R K, P H I LA D E L P H IA, 

LON DO N .  E N C LA N D .  
I to 40 B. P. The Motor of 19th Cnntnrv 

Can be used Anll Place. to do A:;'f 
:o"r�i:e'\d Wo 1;��a�f' :g !�g:� ! 
No Gaulles ! No Engineer ! A per­
fectly safe Motor for all places and 
pnrposes. Oo.t ot operation about om 
cent an hotvr to each indicated horse �'= .. ;;_��� 'POwer. For Circulars. etc., address 

-.-. _Ill, Charter Gas Engine CO. 
P. O. BOl[ 1(8. Sterllnw. III. 

ELECTRO MOTOR. SIMPLE. BOW TO 
=�r d��I�.ra:J'�����:�

c
��

o
:: �e���s�l= 

amateurs to make a motor which mll(ht be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any macbine requirinp; not over one mau power. 
With 11 ligures. Contained In ' SCIBNTlII'lC AMERICAN 
SUPPLEM>;NT. No. 641 . Price 10 cents. To be had at 
this olHce and from QU ne."sdealers. 

N AT I O N A L F I LT E R 
PR.ZOE $86.00. 

BRIGHT SPARKLING WATER GUARANTEED 
NATIONAL WATER PURIFYING CO., 

141 8 ...... ".,. 0" SO Lib.", 81., Ii." y ... IIo 

[DECEMBER 13, I B90. 

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC AMBRICAN SUPPLElIIENT can be had at this office for 
10 cents. Also to be had of newsdealers In alJ parts of the country. 

ICE-HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained In SClBNTIJ"IC AKERIcAN SUP­
PLEMENT, liD. Price !O cents. To be had. at tlll8 office 
and of all newsdealers. 

T ::a:  ::EI 

J citntifi c �mtri ,au 
ESTA BLISB KD U i46. 
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