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THE NEW "GRESHAM" PAT�NT TK�AM�RI�AN��U TE��rH�N� �O. Antomatic R8-8tartin� Ill] 8 ctor, 95 MILK ST., BOSTON, MASS. 

(About elp;ht words to a line.) 
",ngravings may head advertisements at the same rate per line, by mea sure1r.4llt, as the letter preSho Adver· 

tisffl!ems must OIl received at pulJlication Office as early 
a8 Th1lrsday rfWf'1/ing to appear in next i8sue. 

Write for Circular and tell us what you want. 
B. W. PAYNE & SON, Drawer 1004, Elmira. N. Y. 

A most remarkable boiler feeder, which has just taken the 
Q:o: first premium at the Inventors' Exhibition in England. May 
1..tJ be used as a lifter or a non-lifter; restarts immediately 
� without any manipulation whatsoever. after interruption 
Q:j of the feed from any cause. The most effective injector � ever placed on the market for stationary or portable boilers. 

Reliable and c!)eap. 
---------- �----------

Sole Manufacturers in the United States and Canada, 

Nathan Manufacturing Co. 
92 & 94 LIBERT Y ST., NEW YORK. 

THE .MANUFA CTURE OF CRUCIBLE 
Or address our New York 01llce. .,; 
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Cast Steel.-A paper read before the Steel and Iron 
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fl.er of burning fiues. i verting bar iron into steel and then melting iI, in clay 

pots to form 1Dgots of cast steel. Contained in SeIE"­
TIFlC AMEHIcAN SUI'PLEMEN'l:, .No. 4fl4. Price 10 HIGH EXPLOSIVES FOR WAR PUR-

poses.-A paller by Prof. C. E. Munroe. U.S.N.A., dis­
cussing Bome recent experiments on the use of high 
explosives for war purposes. Contained in SCIENTIFIC 
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Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 

Fire Proof Paints, Cements. Etc. 
. Samples and Descriptive Price Lists Free. ' 

H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St, Chicago I 170 N. 4th St, Philadelphia. 

AERIAL NAVIGATION.·-DESCRIP-
tion and illustration of a new aeronautic machine, de-
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TIFIC AMlj:RICAN SUPPLIJlMENT, No. 467. Price 10 
cents. To be had at this office and from all newsdealers. 

DRAWING \. Illnstrated catalogue 
sent on application to 

INSTRUMENTS. w�·1.i�:�¥g:,' 
SINKING THROUGH 'QUICKSAND. 
-A puper by H. W. Hu�hes! describing the Poetsch 
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SUPPLEMENT, No. 468. Price 10 cents. To be had ta 
this 01llce and from all newsdealers. 

,�==- AND FINE GRAY IRON ALSO STEEL 

�A-LLE�LE: 7 C�STINGS FR.2M�P�CIAL fRNS 
-�D<'Vl IN y,;;;;-..J flN£TINNINGJA;;;;;;-�A1T ", 

A� L- '" \.tu,{) F\NISJ-IING. ',N 
,I rtfOM LEHIGH AVE & AMERICAN 5 T PHllA 
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PERFUMES.-A PAPER BY JACOB 
Jesson, describing various articles 1/f8ed in peTfumery. 
and the modp of -preparing essences therefrom, stating 
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the cost 01 �acb. Contained In �1'IENTIFIC AMERIOA" 
SUPPLEMR�T, No. 47\!. Price 10 cents. To be had at 
this o1Ilce and from all newsdealers. 

'VVDIL. .A.. la.A��XS. 
l·ro"ldeJl(�e. n. 11 (lJ'ar'" �t.) Sixmlnutes'walk Westfromstatlon. 

Orhrlnal and Only !luilde,' of 'he 
HARRIS·CORLISS ENCINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 

Manual. By ". W. HIli, M.E. Price 51.25. 
MENTION TBlB P APBB. 

!iY IJ,KOGEN GAS, PRO C ESS AND AP· 
paratus for Producing,-By C. M. Te",ie Du Motay. 
Full description of a process for producing hydrogen by 
��i?g::g�o� °ll�b��a��;J;a� It:���v���f:1� 

Ol ... 
� on cents. To be had at this office and from all neW8deale�� 

��'������-;fJor 
Address H. L. Shepard, Agent, 134E. 2d St.,Cincinnati. 0 
NATURAL GA8.-A PAPER BY C E. 
Hequembourg, discussing the llluminat.iIlg power and 
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PI,EM>:NT, No 471. Price 10 cents. To be had at thIS 
office and from all newsdealer_s. ________ _ 

EPPS , S 
CRATEFUL-COMFORTINC. 

COCOA 
ENGINEER'S POCKET BOOK. BY 
Charles H. Haswell, Civil, Marine, and MecnanlCal. 1pn-
f�n:,.�rCh:�i6�n'kit�!:at}���s�nad��'����:11srJ1�t��ltii�J: 
Masonry, Steam Vessels, Mills, Limes"Mortars, ceJ?l.en$

9, 
etc. 900 pages, leather, pocket-bOOK f9rm. Pr!ce � 
This valuable work will be sent. on TecelPt of pnce by 
MUNN & CO., New York. 

PIPE COVERING. 

BOILER TUBES.-A VERY USEFUL 
table, giving the draught area and heating surface of 
the various sized boiler tubes and fiq.es in use. Con­
tamed in SC[JiJN'l'IFIC AMERICAN SnpPLI';MJ�NT. No. 
4fl7. Price 10 cents. To be had at this office and from 
all newsdealers. 

A very strong, dUrable Lacing; 
made by a new process, and per­
fected, after years of experi­
ment. It has been tried by many 
who use larfl.e amounts of laCing 
demonstrating, to their satisfac, 
tion, its superiority over othe­
kinds. Made unl v by Page Belt­
ing Co., Manufacturers of Supe-

< rior Leather Belting, Concord, N. 
,H.; also Boston, New Ycirk, 

� Chicago, St. Louis, and Cincin-
nati. Send for circulars. 

THE RAILWAY BUILDER. A HAND­
book for Estimating the Probable cost of American 
Railway Construction and EqUipment. By William J, 
Nicoll •• Civil tllng\nOOr. TIlnstrated, In one volume. I fll.II honnd, poeket-b(lJl:)k fOrIn. Price $2. This is an in­
valuable book fur railroad men. AdctI'C�S J.\rIUNN & CO., 
361 Broadway, New YOTk. 
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SI'ECIAJ. FEI,T FOR ICE HOUSES.' 

Fireproof NOD_conducting Coverings for-Steam Pipest 
Boilers, and all hot surfaces. Made in sections three 
feet long. Easy to appl:y. ,\sbestos ltlnterials­
Fiber, lUillbonrd PRcJnll� nud Celnent. CHAL!n�!1�iSEfgH1. <;t £�·Yol·k. 

GLASS PAINTING. BY FRED MIL-
ler A Course of Instruction in the Various Methods of 
Painting Glass and the Principles of Design. Illu8-
trated.l2mo, clot h. London, 1885. Price $2.00. This valu­
able book sent by mail prepaid by MUNN & Co., New 
York, on receipt of p�_ r_i _ce. ___________ _ 

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 
thereof. and liable to suit therefor. 
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can be used. Will purchase patents or manufacture OD 
royalty. Address P. O. Box 23, Decatur, Ill. 

ER IOSSO N'S 
NEW CALORIC 

PUMPING .ENGINE. 
Supplies water to the up-
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able. Absofutely Safi. Run 
by Gas, Wood, or CoaL 

DELAMATER 
IRON

' 
WORKS, 

Foot oflV. 1atb St., 
NEW YORK, U. S. A • 

Dow .. Town nllce: 
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CONSTRUCTION OF STABLES, - A 
paperby A. W , Wrigbt, describing a model stable just 
1I1l1shed for the North Chicdgo Ui ty Railway. Co ntllined 
in SCIE"TIFIC AMERtCAN 8UPPLEM":NT. No. 463. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THt WORLD. 
l"ubll.-lle11" "reekly, 11'8.20 B Tenr; $1.60 Six Meutb •• 

This unrivaled periodlCal, now in  its fOI'ty-flrst year, 
continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

'Every number contains .ixteen larp;e pages, beautifully 
printed, elegantly Illnstrated; it presents in popular 
sty;e a descriptive record of the most novel. interesttng, 
and important advances in SCience, Arts, Snd Ma.n.nfao..,. 
tures. It show.s the progress of the World in respect to 
New�Discovcries and Improvement'8, embraCing MachIn. 
ery, Mechanical \Vorks, EngineeTing in all branches. 
Chemistry, �I etallurgy, ElectriCity, Lip;ht, Heat, Archi­
tecture, Domestic Economy, Agriculture, Natural His­
tory, etc. It a bounds with fresh and interestinp; subjects 
for diSCUSSion, thought. or expedment; furnishes hun­
dredS of nseful suggestions for business. It promotes 
Industry, Progress, Thrift, and lntellip;ence In every 
community where it circulates. 

The SCIENTl>'IC AMERICAN should have a place in 
every Dwelling, Shop, Office, School, or J.ibrary. WorK_ 
men, Foremen, Engineers, Superintendentat Directore-, 
Presidents, Officials, ::l'1erchants, Farmers, Teachers, 
Lawyers, PhysICians, Clergymen, people In every walk 
and profession in lifet win derive benefit from a rejlular 
readinfl. of THIr. SCIENTIFIC AMERICAN. 
Terms for tbe United States and Canada, $8.20 a yea,r; 

$L60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

lUUNN & (:(1., P"bl i.hel 's, 
3fl1 Broadway, New Yorl,. 

the presence of highly heated lime. By means of the 
apparatushere descrIbed and ilIustrated

j
hYdrogen gas 

can be contin uously pruduced by the emp oyment of two 
set. of superheaters and two convertinlj' furnaces, which 
can be alternately used. Illustrated WIth nine engrav- , 
ings. Contained in SCIE�TIF1C AMRRICA:"'l SUI'PLE .. I 
:M>;NT. No, 241. Price 10 cents. To be had atthis offlce 
and from all newsdealers. 

COPPER WIRE; HOW DRA WN,-AN 
ITEA M E N 0 I N EI interesting description of the process of drawing copper 

• wire as practIced at the celebrated works of lI:!onchel, at 

STATIONAR Y STEAM ENGINES ESPEClALI,Y S· t'f' A . Si t adapted to Electric Lighting Purposes. Treating of the Olen I IC rnencan upp ernen . development of Steam En�ine8 j the principles of Con-
structionand EconomYi wIth descr�ions of Moderate THE SCIENTIFIC A1HHRICAN SUPPL1�MENT i3 a sepa. 

V r(' 1 Aube, BoiBthorel, and Tlllieres, �'rance. illustrated Horizontal and e lCa . I with 5 engravings. Containe�in SCU;N'J'IFfC AMIf.RI{,AN 
Dre daillJl Mnchinet'Yi STTPPL!�:\IENT,No. 471. PrIce 10 cents. Tobe had at 
Flout', Powder, Sinte un' this oillCe and from all newsdealers. 
Flint lUilllllachine,'y, Tur. 
bine Water Wheels. � � � ! YorkMfg Co., York, Pa., U. S. A. 

AMERI()AN IIJEClHANUJAL DIf,TIONARY. A 
Descriptive Word Book of Tools, Instruments, Machines, 
Chemical and Mechanical Processes; Civil. Mechanical, 
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dr�rih�ee K�Jra�o �ofum���il��� se'it�ro� :I�!t�� for oonveying power long distances . 
set, cloth, $20\.00; sheep, $27.00. For sale by MFNN & Co., 
361 Broadway, New York City. MACHINES FOR PRODUCING 

Afr.-A paper read uy Mr.T. B .Llghtfoot before the 

E N T S Institution of Mechanical Enginee,s. LondOn
h
giving a PAT brief description of each of the moonines hit erto de-

vised for produCing cold air; and including the theory, 
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In this line of business they have had forty years' ex-
perienc£, Wld now have unequaled facilities for the prep- SEBASTIAN, MAY" CO.'S. 
ara.tlon of Patent Drawings, SpeCifications, and the IMPROVED $60 
prosecution of Application� for Patents in the United Scr<'w Cutllng Lathe. 

��� ���: ,;;��;'1:�'cf:��1 Blxec��':-.HITu�'i����� rate and distinct publicatton from 'rR» SCm"TIFIO AlII-
12mo, cloth, $1.50. Address, MU'ffN & CO., 361 Broadway ERICAN. but is uniform therewltb in size, every number 
New York. containing sixteen laTge pages. THE SCII�NTIFIC A1\[-

, ,
. 

, , • ' ER1CAN SUPPLICMlr.NT is published weekly, and includes IIOOJ!. W A LI F.lt. },1\ �11\E. I a very wide range of contents. It presents themo.tre­H,�f,'I':ri'k 
.,s:.��

ta
ri:i�l,

ge��
o�:: cent papers by eminent writers in all the prinnlpal ?e­

anteed to work well and give partments of Science and the Useful Arts, embraClng 
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8pringfieia, OhiO, A vast amount of fresh and valuable mformation per-
or 110 Lihertv St., New York. taining to these and allied subjects is given, the whole 

profusely illustrated with engravings. 
BRIDGES, - DE SCRIP- The most important En,lineering Works, Mechanisms, 
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��';,rni.OO1l Self-Operating WashIng Machines. If you want 

one send us Iour name
\
P. O. and express office at 

once. The Naliona Co., �3 l)ey li!t., N. Y. 

and Manufactures at home and abroad are represented 
and described in tbe SUPPI.EMENT. 

Price for the SPPPf,EMENT for the United States and 
Canada, $5.00 a year, or one copy of the SOIENTIF IC AM_ 
EUICAN and one copy of the SUPPLEMl'NT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

lliUNN & Co .. 3fll Broadway, N. Y .. 
Pnblishers SCIENTIFIC AMEltICAN. 

States, canada, and Foreign CountTies. Messrs Munn & Designed for actual work; no Co. alsoa-ttend to the preparation of Caveats, Copyrights toy. Lathes for wood or metal. ________ _ 
for Books, Labels, Reissues. Assignments. and Reports B�� In'J':::':Clli:it���,

k
�nf:��!' PORTLAND CEMENT.-T H E S C I-

IT PAYI To sell our Rubber Stamps. Free Catalogue 
.to ap;ents. FOLJAMBE & Co, Cleveland.O. 

'ro J�'ol'ejall �Ubscl·ilJel's. -Under the facilities of 
the Postal Union. the SClEi\TIFIC AMJ�RICAN isnow seut 
by post direct from New York, with rep;ularity, to sub­
scribers in Great Britain. India. Australia, and all other 
British colonies; to France, Austria, Belglum, Germany, 
Rnssia, and all other Enropean States; Japan. llrDzil. 
Mexico, and all States of Central and South Ameriea. 
Termst when sent to foreign countries. Canada excepted. 
$4, gol:l, for SCIENTIFIC AMI1:RICAN, one year; $9, gold, 
for boiio SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. ThiS Includes PCBtage, which we pay. Remit 
by postal order or draft to order of 

on Infringements of Patents. All bnsiness intrusted to teurs' outfits. Lathes on trial. ence and Art of the Manufacture of Portland Cement, them is done with special care and promptness, on very 

I 

Catalogues mailed On applica- with observations on Bome of its constructive apPlica. reasonable terms. cation. tions. By Henry Reid, C.E., author of H A Practical 
A pamphlet sent free of charge, on application, con. 1 
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taining full information about Patents and how to pro- ___________________________________________ _ cure them; directions concerninp; Labels, Copyrights, ! 
DeSigns, PatentS, Appeals, Reissues, Infringements, As­
Signments, Rejected Cases, Hints On the Sale of Pa­
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa­
tent l .. aws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MTJNN ok CO., Solicitors of Patents, 
361 Broadway. New York. 

BRANCH OFFICES.-No. 622 and 0'24 F Street, Pa­
Illc Bul1din�. near 7th Street, Washington, D. C. 

JENKINS BROS.' VALV ES .. 
Gate, Globe, Angle, Check, and Safety. 

MANUFA.CTURED OF BEST STEAM METAL. 
The Jenkins Disks used in these Valves are manufactured under our 1S8O Patent, and will stand 

any degree of steam pressure, hot and cold oils, or acid. 
To avoid Imposi tion. ,,� that valves are stamped "Jenkins Bros." 

"EN'�XlSTS �E'l.OS., 
71 John St., New York. 131'10. J<'ourth St.. Phila. 19 Kilby 1St., Boston. 
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