
NOVEMBER 8, 1890.] 
ANew and Splendid Companion to 

all the Metal Industries. 

Fully abreast of the latest inventions and aisco'!J6'I"iesQ as 
'well in the largest and coarsest as in the 

smallest and .finest of metal work. 

JUST READY. 
Price, $2.50. 

Free of Postage to any address in the World. 
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RECEIPTS AND PROCESSES. 
Being a collection of Chemical Formulas and Practical Manipulations for the working of all the Metals and 

A110YS, includ ;ng the Decoration and BeautifYing of articles manufactured therefrom, fiB well HS their pre
servation. Edited from various sources by WHliaru T. Brannt. editor of "'l'he Techno-Chemical Receipt Book " 
and t' The Metallic Alloys," Illustrated by 63 f>:ngravinQ"s. One VOIUIDf', over 500 pages, l��mo. elegantly bound in scarlet cloth, gilt. closely printed, containing 
a vast amount of val uable matter on all the Metals and 
Alloys, not to be found in any other book in the English 
language. 

� Prue $2.50, jree ojpostftge to any address in theworhl 
iI'W"" A circular oj 2 4 pages, slwluing the jull Tabl. oj Con. 
tents of this valuable book, 'will be sent free ana free of ���� �if

;:Ki�n:a��:s�
Y part oj the 'lVorld who will fur-

HENRY CAREY BAIRD IJI. CO., 
INDUSTRIAL PUBLISHERS.BoOKSELLERS & IMPORTERS 

810 Walnut !'It •• Phl\adelphia, Pa., U. S. A .  

T �  E N'E""," BOOK.. 

Experimental Science 

740 Pages. Over 680 Illustrations. 
PRICE, by mail, postpaid, $4.00 

SEND FOR FULL ILLUSTRATED CIRCULAR 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. 

MUNN & CO., Publishers, 
Office of The Scientific American 

361 BROADWAY, NEW YORK. 
'Vhat the PI'P!!IS !!lays of "Experimental Science." 

01 Mr. Hopkins has rendered a valuable service to ex� perimental physics."-Eveninq Post. 
•. The book is ODe 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. " rrhe e \ ectrical c napters of the book are notably g-ood, 
�?edcttr��ari:i���i���:���

t
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-not a few-who like to make their own apparatus."
Blectt"ical lVorld. .. The author bas avoided repeating tbe backneyed 
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which are largely of a novel character and very striking."-Engineering and Minina Jolt-rnal. 
.. We commend it most heartily to all teachers,"

Normal Exponent. 
H It is a treat to read a book of this kind. that sets 

forth t.he principJes of physics so fully. and without the 
u�� Afl fe��\��sa�Fs���{I�� L�;�J���ie that real know� 
1edge is acquired best by the student making experi
mems for himself, and any one who points out how 
��::.)��fJtJl��Wseh

n
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h The work bears the stamp of a writer who writes 
nothing but with certainty of action and result, and 01 
a teacher who imparts sCientific information in an at
tractive andfascinatingmanner."-Amet·ican En,gineC)', .. It should be found in every library."-Engli.sh Me
chanic. '''1Ihe book wouJd be a most judicious holiday gift."
Enq-inee'ring and Mi,ningJournal. 

h"rhe portion of the book devoted to dynamic electri� 
city covers over one hundred pages. and is extremely 
interesting and valuable.))-Brooklyn Standard Un'wn. 

U Directions are given for demonstrating most of the 
laws of physics, with every-day tools and common ap� 
pliu,nces."-A merican Photographer. 

"Many of the experiments are new to print, while 
:���1 ��:it�l�e�
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PATENTS! 
MI£SSRS. MUNN & co., in connectiotl witb tbe publi. cation of the Scn:NTIFIC AMERICAX. continue to ex

amine improvements, and to act as Solicitors of Patents for inventors. 
In this line of business they have bad forty-one years' experience. and now b�ve 'unequaled facilittes for the 

preparation of Patent l)rawings, Specifications, and the 
prosecution of A pplications for Patent!') in the United States. Canada. and Iforeign Coun tries. Messrs. M unn & 
Co, also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, AS�Hgnments, and Reports on Infringements of Patents. All business intrusted to 
them is done with special care and prom ptness, on very 
reasonable terms. A pamphlet.'sent free of charile, on application, COn
taining- full information about Patents and how to pro� cure them; directions concerning Labels, Copyrights, 
Designs. Patents. Appeals. Reissues Infringements, As� signments, Rejected Cases. Hints on the Sale of Pa· 
tents, etc. 

We also send . .tree of char(1e. a Synopsis of Foreign Pa
tent Laws. showing the cost and method of securing patents in all the principal countries of the world. InUNN & eo., Solicit ... · .. ot- Patent8, 3til Broadway, New York. 

BRA NCR On'lCES.-No.022 and 624 F Street. P .... cItIo Building. near 7th Street. WashinJ<ton, D. C. 

1titutifit �mtritlut. 
Is a Flexible Felt Made of Pure Asbestos, In a FIRE FELT THE NEW NON·CONDUCTING MATERIAL 

• finely divided fibrous sw.te. Indestructible by heat and 
unexcelled as a Non-Conductor. U. S. Navy tests show 

it to be superior to Hair Felt in Non�Conducting qualities. Made into sectional form 
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Cr !it, AsbeRtos 

Building Paper, etc. 
THE UHALMER!'i-SPENCE CO., li9 and 61 Liberty St., New York. 

BRANCHES:-PhiJade1phia. Chicago, Pittsburgh, Boston. 

Paris Exposition, lSS9. 
Thi.:n. Pa:n.e1 Stock 

IN WHITEWOOD, WALNUT. ETC •• 

Manufacturod by the original "�ysteme Ba1'tlett," received the Highest Award and only H Grand Prize" given to this industry. The only" Systeme" introduced 
into Europe and America that produces a perfectly soun d cut board. 

HENRY T. BARTLETT, 
CABIfliE T WOODS I MAHOGANY and VENEERS, SAW MILLS. 

200 Le-wis Street. Ne-w York. 

Barnes' New Sensitive 
Has These Great Advantag es: 
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motion rever8ed, without stopping the rna
clline or sllifting' belts. More or less driving power can be applied to the drill spindle 
as the size of the drill or the nature of the work may demand� 

W. J<'. & JNO. BARNES CO" 
1999 Ruby St.. Rockford, III. 

Cornish Rolls Pulverizer Simple, Durable, Compact, Dustless, 
and a finished product direct from the machine�. 

The best Ore Granulator for leach .. 
ing and concentration. 
MANUFAcTURE ALSO 

EVEltY USER OF DIAC\I1l1ERY SHOULD Lli;ARN How to Use Loose Pulleys. 
U�eful information on this sub· 

ject is gi ven i n  our ,I Catalogue 
No.56." Sent free to any address. 
V AN DUZEN & TIFT, Cincinnati, Ohio. 

Gates Rock and Ore Breakers' ����������=M=E=N=T<=ON=T=Hl='=l'='P=B=R=' ===� 
Address for Catalogues 

GATES IltON WORK!iil4 REOISTEREn TUDa MA.RK, 13,8;n. 
50 C So. Clinton Sr., Chica2'o. 215 E'rank.lin St., Boston. Mass. 44 1)ey St .. .New York. 

'" Machine Shop and Laboratory 
Where inventors may be helped out of 
their mechanical troubles. Will send a 
primer that is itself a help. 

After being on the Market Five Years 
The "A eM E" Still Leads! 

Acme Automatic Safety Engine.-'·Stationary.1' Oil Tank. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

HARRISON CONVEYOR! 
Ha!Sfing Grain, Coal, Sand, Clay, Tar. B_rk, Cinders, Ores, Seeds,&c. 
g�����.1 BORDEN, SELLECK & CO.,IMa��'�';,l'SJChicago, ilL 

Fay's Patent Spring Calipers 
WITH SPRING NUT. 

Price List: 2% and 3 in. solid nut.�l 
���? .iv:i���tl�$f��ng nut, $1,25 each; 

Spring Di viders, Surface Gauges, Be
vel Protractors, Screw Pit.ch Gauges, Steel Rliles, a.nd full line of Fine Tools. nr Send 2.cent stamp for full list. 
L S. STARRETT, ATHOL, MASS • 

Manuf'r of Fine Tools. &J. !Elt!ST�e�B�! 
IN THE WORLO. . 

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

THE EAGLE BICYCLE MFG. CO., 
STAMFORD, CONN. 

TYPEWRITERS. 
Largest like establishment in the world. First

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes, Ma
chines sold on monthly payments, Any InstrU· 
ment manufactnredshipped, privilege to examine. 
EXCHANGING A SPECTALTY, Wholesale priceS to dealers, Illustrated Catalogues Free, TYPEWRITER I 70 Broadway New York., 
HEADQ.UARTERS. f 144 La Salle St� Chicagg., 

CLUB of 14 postpaid for $1 bill. 
Marks Linen, Cards, Papers, Everything. 
New Agents make BIG Money. TermlO Free. 

Thalman Mfg, Co., No. 184 Bait. St. Baltimore, Md. 

WHAT UnCle
. 
Sam and Aunt Columbia think, etc., of 

ASH I t" �TO Nand SEATTI,E. Send stamp to h \:J Eshelman .. Llewellyn&Co.,SeatUe, w. 

Unzerbrechlich. Wasserstandszeiger; 
Ersatz fur Immer dcr tzerbrechl. WaBBerBtandB� glilser, daher grosse Er· spa/'nis, Wasserstand von 

weitpm und im Halbdlm1ceZ gut erkennhar. Gros.te 
Sicherheit gegf'n Ztf, tiefe» W(J<;,'>'eJ'stand. SchutZ' g. 
gefiihl·l. Vnflille (alas .. 
splitter, Brandwt4ndeHJ-. Anbri ngung wie ein ge .. 
wuhnl. Gins. Prima-Refer. 
Maa�,.,.efurBest.: I II III. J. G. Ulmann, ZUrich. .MaBchinen�Fabrik • 

TUCHTIGE VERTRETER fuer den obigen Artikel, sowie fuer andere 
Specialitaeten werden gesucht. O. F. 6759. 

��I���?�I!!i�I���! � money. Easy payments. AU makes �� new & 2d lid. fflj" (r·.-p. Hous�,na7.aril'\ (:0 16GSt. Peoria. Ill. 

BARREL MACHINERY • E. & B. HOLMES BUFFALO, N. Y. AL'O A FULL MNE OF WOOD WORKING MACHINERY. 

$10.00 to $5 0.00 t���7��:& 
nes.. MagiC Lanterl1s and Views of popular subjects. Catalognes on application. Part 1 Optical, 2 
Mat.hernaticah 3 Meteorological, 4 MagiC IJanterns, etc. L. IUANA!'i1'iE, !-l!-l Madison Street, Chicago,lIl. 

$525 Agents' profits per month. Will prove 
it or E"}: forfeit. N. ew portraits just out. A $3.50 �am pIe sent free t.o all. 
W. H, Cbidesler & "on, 28 Bond St., N. Y. 

DE A FNESS &r. HEAD NOISES CURED by '" Peck's INVISIBLE TUBULjl.R EAR CUSHIONS. Wbispers beard. Comtortable, SuccesRful where all Remedies FAIL. Ills. book&:: proofstree. Address F. HISCOx., 868Broadway, New York. 

IDE AUTOMATIC ENGINES. TRACTION AND PORTABLE ENGINES. 

STE.A.1W: R..O,AI> Fl..OLLEB.S. 
WEITlllYER PATENT FURNACE BOILERS OF EVERY DESCRIPTION. 

Manufactured by FOUfliDRY & MACHINE DEPARTMENT, Harrisburg, Pa., U. S. A. , ....cz£c�.9� PcERFORATEQ �ETALS1"MINING SCREENS, 
�"- f:",?f ::",. e-� " <30AL'"o ORE SEP�RATORS, REVOLVINGANO SHAKING SCRHNS. 

.�7' ,,- �:"�I .< � i,:, JIGS &STAMP BATTERIES""Ll"""FMILlING�MININC MA(HINERy,m""�Ull 

_'� '���ll �HARRINCTON & KING PERFORATING € ,CH ICAGO . 
NEW YORK OFFICE, 2S4 PEARl. STREF.1'. 

© 1890 SCIENTIFIC AMERICAN, INC. 
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ENGINEER'S HANDY -BOOK 
The most comprehensive and best illustrated book 

ever published in this country on the Stearn-Engine. 
Stationary, Locomotive. and Marine. and the SteHlll
Engine Indicator. It contains nearly 3(10 Main Subjects, 
1.316 Paragraphs, 876 Questions tmd Amnver�. b2 8111!J!cs
tiuns and Instructions, 105 Rules, Fortllulm and IGxHm� 
pIeR. 149 Tables, 195111ustratLons\ 31 lnd!cator Ding-nunEl. and 167 'I'echnical 'l'el'ms, over :1,000 different SUbjects. 
with the questions most likely to be asked when under 
examinatLon, before being commissionpd as an engineer 
���?t�e�r � fh�vk�fc�itir��ra����i��r�tc�.icensed liS an 

Price $3,50. 
For sale by all booksellers or will be sent to any part of the United States or Canada on receipt of list price. 
Sena money in Registered Letter, P. O. Order, or Postal Note. 

EDWARD MEEKS, Publisher, 
No. 1012 Walnut Str�et. Philadelphia. Pa. 

OTTO GAS ENGINES 
33,000 SOLD. 

Engines alld Pumps Combined. 
For CO AL GAS 

or GASOLINE. 

SCHLEICHER, SCHUMM & CO. 
PHILADELPHIA, 

CHICAGO, NEW YORK. 

OUR� is NO'!.' a cheap and light 

i.+ :�k:iiA��'! ����::.: - . . , Write for complete catalogue, 
.� The Lunkenheimer Brass Mfg, Co, 

Post· paid, 
Nickel, $1. 
Bronze,75c. 

15·17' E. 8th !'it., Cincinnatl. O. 

RUBBER TIPPED ARROW CO., 
Patentees and Mantffactlf1"Crs. Boston, lnass" U. S. A. 
TRANSJlrfI8SION OF POWER BY COM-
pressed Air.-A valuable and interesting- review of t.he present status of the problem of e8tabli�hing compressed air pJants for furnishing motive power to consumers. 
Contained in SCIENTIFIC AMERICAN SUPPLI<:MIC'\'T, 
No. '6;"), Price 10 cents. To be bad at this office and from all newsdealers. 

Y;ff\ A/iiblIGHT &31ACK8ARR£L�ACHINE�'Y ;'�i\l.Y �ASPECIALTY� 'I t�<'�� JOHN GREENWOOD &GO. . 0 ROCH ESTER N.Y. 

T �� e��?b�?6n L����JIt m��i��en
hol�strt�:ti��i�O� 

Sudlow's Jlnp1'oved Asil Sifter. It is dustless and can be placed in any part of the house. It is automatic 
and there is no crank to turn and no shaking required. It wi 11 pay for itself in a short time. S. SUDLOW & 
SON, 295 Ewen Street, Brooklyn, E. D., New York. Patent for sale to States. 

EXCELLENT BLACK COPIIOS, only equaled by Litbography, of anything 1twitten (W dra1vn with any Pen by 
����;'J:��A U TOCO P Y 1ST free. 
Ten Eyck & Parl.er, 66 Pine Street. New York 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

I'llOVIUENC'E. It. I. 

�1l]TI�CARY& MOEN CO.� 
;?TEEL WIRE Of.oyo£SCRIPflON �- � 

234- IV 29.ST. EVER &STEEI:SPRINGs. NEllJYORK CITY 
FOR !'iA LE.-�'olding Cbair patent No. 424,952, dated 
April 8, 18:)(). The best invention of its kind. For par
ticulars address AUG UST BLUM, 115 West Bay St., JacksonVille, Fla. 

�at.eut.e. 
An deutsche Erfiuder. 

Die !(rosse und tbfitige Klasse der deutschen Erlinder In den'Vereinigten Staaten machen wir hesonders darauf 
aufmerksam, daBS Ullsere Firma durch ihre Verbindun� 
g. en mit Washington und d'_:J' europliischen Hanptstiid. 
fen, besondere Vortheile zur Erlangung von in� und aus
liindischen Patenten bietet. 
_Jeder Erfinder, g!eichviel welcher Nationalitiit ange

horig, 1St durch d1811beralen Patentgesetze del' Vercllllg� 
ten staaten zumPatentscbut7. fiir Erlindungen bereel1tigt. 

Unsere Firma iet bereit, gesliitzt auf eine 45 jiihl'ige 
Erfalnung, deutEtche Erfinder jeder Zeit zu bcrathen 
nud ihllen behii!fUch zu sein zu massigen Preisen rasch 
und piinktlich Patente zU erlangen. 

Unsere deutscbe Abtheilung wird von flibigen deut· 
scben Ingenieuren geleitet welche in der Office mit per
sonlieh vorspl'echenden Erfindern direkt verkehren, und 
RathundAllskunft geben. - Unsere weltbekanllte und 
popular gehaltene Zeit�chrift der "Scientific American" 
bespricht in ihren Spalten die hedeutenderen Erfindungen 
der Neuzei!. Eine kurze Beschreibung von E'lindullgen, 
die durcb unB patentirt werden, geben wir unentgeltlich 
in unserer Zt"\it�chrift. 

Corresponr:1enr. in deutscher Rprache erbeten. 
Pamphlet, in deutscher Spl'ache, ilbfi!r Patente wird auf 

Verlangen frei zugeschickt. 
Man adressire : MUNN & CO., 

361 Broadway, New York. 
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InfSide Page, eo('h iUfSe rtion - - - - 'ii cellt� a Jine 
HacJ!. Page, each iUl"Iertion - - - .. $1.00 a Jine. 

'11he above are cnarl!es per a/!ate Ime- about eillht words per line. 'rhis not Ice shows the width of the line. ! 
and is set in agate type. Ernzravim:s may head advertisements at the same rate per agate line. by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morning to appear in next issue. 

-c=--===== 

� Something New in Belting� 
More flexible and nine times stronger than leather. Is 
not affected by wet. dry, or heat. Send your name and 
adqress for description and price list to THE MIDG
LEY WIRE BELT eo. of BEAVER FALI.S, PENNA., U. S. A. Uesponsible agents wanted to sell 
this new invention covered by more than twenty patents. 

'® .. . -� I 'ff=5J ' 
orrEL&ESS£R .... J<E:� NEW YORK. CO. r � 

J.levels, Transits, Surveyors' ' 
Compasses, Pocket and Pri8-1� �. 
matic CompasHes, Hand Lev .. � �M� �� . . e18, Angle ::\-lirrors, Plantme- I' '! I ' 
ters. PantlJgraphs, Engineers' R 1,/ 

_ ���l�;, �h���E,�1��ling R()ds, V I� � 
L-..2:"=<;t="=_1,,� Catalogue on application. .----=:J 

SCIENTIFIC AMERICAN SUPPLE-
MENT. Anv desired back number of the SCIENTIFIC AMERICAN 'SUPPljB.:'tlE�T can be had at this office for 10 cents. Also to be lutd of newsdealers in all parts of the country. 

Victor :Bicycles! 
For pleasure, business. recrea· 

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

VlC'l'ORS ARE BEST! 

Send for catalogue. 
Omman Wheel Co., Makers, 

Cbicopee Fnlls, IUass. 

THE FORUM. 
The Forenu)st ltt'l'ie,v of l.h iug t!iiubjects by the ].It:'odillg WI·iters of .1Ie WOl'ld. 
THE }1'ORUl\I covers the whole range ot' subjects of pres. 

ent concerll to thOuJ2:htfnl readers. Among the artlcles of a scientific nature that will appear in early numbers, are 
8p)i� �1�l,�:r.:��lIi,n()l��:'��\;rOn���s'i¥�� by Prof. 
Tht ... DX�II����erl.

)b?���1'8hiPS, by COl1unnnder 
The Flood . I,int' of Rivet·., by 1'1'of, W. J. . l�J<:Gee, of the U, S. Geo10gical Survey. Dll'unble DR lJoons, by Ga�toll Tissalldiel�, the J2:reatest authority on this subject in the world. eO��I;h�I�%(15:·:\�!!?;:' by Cnpt. W. de W. Abney, 

�i:hllt1::���; �i;I���s.;�1���eY�f
a;ri;ra!d�alker 

The DeveJoPlnellt of �'il'earnls. Dr. R. J. (�atling 
THE FOl{l'IU, NEW YORK. 50 cent. It cOPY. $5.00 n yenr. 

COMPTOMETER 
ALL ARITHMETICAL 

• • • •  PROBLEMS 
Solved rapidly anf! accurately 
b y  llRinl! the CO:}IPTOJtETER. 
Saves £10 ]ler ('ent. ot' time. En t i r e  r eI i e f from mental strain. Adapted to aU com
mercial and Rcientific compu
uUions. Send for circular. 

FEL T &. TARRANT MFG. CO., 52-5��J1()is St., Chicago. 
2 to 40 �� P. The Motor of 19th Century ... �� Can be used Any Place. to do Any ;;-\\ lr()rl·l. and by Any (me. No Boiler! 

t�) �:_: (r����S rON�ti��j�ee�Y 1S���! � feetly safe Motor for all plac�s and 
��-

--1 purposes. ('ost oj o)Jeration "/",,,t olle 

�) 1111 � O'nt an 'wllr to each indicatell Iwrse �----- :so p01rer. For circulars, etc., address 
IConomy,- � , Charter Gas Engine Co. 

Simplicity, Rafety. P. 0, Box 148. �tel'lillg, III. 

NEW KODAKS 
" YOlt press the button, 

1c'e do tlte rest." 
Seven New 

Styles and 
Sizes 

AT.I. LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Deale1't'. 
THE EASTMAN COMPANY, 

Send for Oatulogue. IW(,Hl!JSTER. N. 1". ALL�LE: C)\STINGS FROM SPECIAL ERNS 
� "..:----:: 1\ C AND FINE GRAY IRON ALSO STEEL 

DE flNETINNINGJ�N
�A1T 

S FINISHING. N J T.tiOMf\ LEHIGH t'>VUe A",ERICAN 5T PHILA 

THE AMtRI�AN �tLL TELtrH�Nt ��. 
95 MILK ST" BOSTON, 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 Dot furnish· 
ed by it or its licensees responsible for such 
unlawful use and all the consequenceb 
tbereof, aDd liable to Buit therefor, 

�dtntifi' 1\tutriClln. [N OVEMBER 8, 1890. 

The Largest Manufacturers of Mechanical Rubber Goods in the World, Est,ab1:lshec'l. �BBB_ 
THE GUTTA PEReHA & RUBBER MFG. CO. Y�ACUS[ MAll[��l[ m�� W�RKS 

W B BURNS PIlOPTR 

Packing, Belting, Hose, Mats, Matting, etc. The OTIS Electric Elevator 
• • for Ptivate Residences, Hospit_ 

Para BuildIng, 35 Warren St., New York, also Small qffice, Buildings. Stores. etc, It IS safe, slmple (no . 
Portland. Oi·eltOn. Boston, Mau. Engineer required). practically nOiseless. Running expenses very light. Also manufacturers of the Standard Hydrau. 

--------

FIRE·PROOF, NON·CONDUCTING 

OOVERINGS 
FOR FIJRNACE:S, HOT-AIR PIPES, "TO. 

U- 33 PER CENT. OF FUEL SAVE" ..... 
DESCRIPTIVE PRICE LIST, FREE BY MAIL. 

H, W. JOHNS MANUFACTURINC CO., 
SOLE MANUFACTURERS. ASSE8TOS ROOFING, BUILDING FELT, ETC. SEOTIONAL PIPE Be BOILER OOVERINC3S, STEAM PACKINGS, ETC. 

LIQUID PAINTB, FIRE-PROOF PAINTS, OOATINGS, ETO. 87 MAIDEN LANE, NEW YORK. 
OHIOAClO. PHI�ADELPHIA. LCNID0l/. 

JENKINS STANDARD PACKING I; JENKIN� HItO�., 7l.Tohll�t,.N. Y.: 105 Milk St., 
Boston.; 21 North 5th St.. Phila,; 54: Dearborn :5t., Chicago 

"Improvemen t the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvemputs. All the 1'1t'l�('lltial Features greatly perfected 
The Most Durablen A li.L('nment. 

ROUTING and RULING 
MACHINES. 

For ZINC, TYPE METAL, 
WOOD, &c., &c. 

STEAM AND FOOT POWER. 
SEND FOR CIRCULARS. 

J. J,WATROUS, MANF'R. 213 RAfJE STREET, Cint"innati, . .. . Ohio. 

M�e:;�n�\�t ru�vit����htJ 
3J'P'�ltrI1���&*, �., 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With �irections for construction. Four engravings. Contained in S CIENTIFIO AMERICAN SupPLEMENT. 1>9. Price!O cents. To be had, at this OffiCI) and of all newsdealers. 
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