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Will you please send us your 
address by postal card and 

give us the privilege of tell­
ing you the whole of our 

Story? I l'ATENT 

To Business Men. JACKET KETTLES, I Plain or Porcelain Lined. Tested to 100 lb. 

I 
pressure. Send for IJists. 

614 and 6NtTr?rer����1�2';lphia. Pa. 
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The value of the SCIENTIFIC AMERICAN as an adver­

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similal' jour:nal 
now published .. It goes into. all, the ,Stat�s and 'I'errlto­
ries. and is read In all the pnDClpal hbraries and readmg 
rooms of the world. A business man wants something :ICE-HOUSE AND REFRIGERATOR. 

I
'DirectiOns and Dimensions for construction. with one 
Illustration of cold house for l'reserving fruit from 
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tained in S('IENTIFlC AMERICAN SUPPLEMENT No. 116. 
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advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent influence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publicat1on� In WIJlca yuu aeClde It is 
for your interest to advertise. This is frequently done. 

CONNECTION BETWEEN THE CRY- ,PricelOcents. To be had at this office and of all news. 
8mI FOrIa and tbe Atom Composition of t.;hemical Com- : Qealers. -
pounds.-A lecture by Wro. Barlow. in which a. new 
r���iC 6���irn��pr
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MENT, No. ;')33. Price 10 cents. To be had at this office 
and ;from all newsdealers. 
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ounted 
Drilling Mac esforlOOto 

600 ft. Send 6 cents forillustrated 
catalogue. 
PierceWel lExea vatorCo. 

New York", 

RAILWAY AND STEAM 
Rue's Little Giant Injector. 

SCREW JACKS; STURTEVANT BLOWERS, &c. 

�_,,;\) CARY & MOEN fl. 
0TEr.L WIRE OfQ�6tsCRIPTION @>u- • 
234- 'w 29 ST. EVERi' &STHLSPRINGs. NE1JYORKCITY 

rldr:1r1I1!J1a.. ..... SUPPLIES FROM 
HYDRANT P-R:mstmB1II 
the cbeall<>st power known, 
Invaluable for blo wing 
Church Organs, running 
Printing Presses, Sewina 
Maclrim.e8 m Households 
Turning L a  t h e., Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
F e e d  C u t t e r s ,  Electric 
��iitft:���';;�'n:'li,.J � 
UP. fuel, ashes, repairs, en-
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power. Prices from $15 to $800. Send for circular to 
. THE BACKUS WATER MOTOR CO., Newark, N. J. 

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

PROVIDENCE, R. I. 

WI1'lIERBY, RUGG & RICli A UDSON. Manufacturers 
of Patent Wood Working ;\Iachlnery of every descrip­
tion. Facilities unsurpassed Shop formerly occupied 
bV R. Ball & co., Worcester. Mass. Send for Catalogne. 

Mention this paper. 

PATENTS. 
MESSRS. MUNN & CO.,.in connection'with the publi­

catlon of the SCIENTIFIC AMERICAN, continue to ex­
)imIne Improvements, and to act as. Solicitors of Patents 
1I;!t;Jnventors. . - . _ ��',this line of businesS they have bad forty-ane years' .� and now have unequaled faciHtie8 for the 
Pl'epatation of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the United 
States,. Canada, and Foreign Countries. l\lessrs Munn & 
Co. al80attend to the preparation of Caveats, -Copyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with speCial care and promptness, on very 
reasonable ttlrms. 

tatfn
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cure them; directions concerning Labels. Copyrights, 
DeSigns, Patents, Appeals. Rf�issues, Infringements, As­
Signments, Rejected Cases, lIints on the Sale of Pa­tents. etc. 

. We also send, jreeof charge. a Synops1s of lforeign Pa. 
tent J,Bws, showing the coot and method of securing 
patent. in all the prinCipal countries of the world 

BlINN k CO., Solicitors �t Patents, 
361 Broadway, New York. 

BRANCH OFFlCES.-No. 622 and 624 F Street, Pa­
GIlIoBulldlng,llear 7th Street, W8.IIhlngton, D. C. 
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Ri'T-�::::: JOHN GREENWOOD &GO r ROCH ESTER N Y 

PURA 
BY NATURE'S PROCESSES 

Turbid Water Made Glean, 
Matter in Snspen .. lon 

and O RGANIU and 
�e)ni-�olubJe Ele_ 
ments removed. 

Cities, Towns, Mills, Hotels, 
and Private Houses Sup­

plied and Results 
Guaranteed. 

Scale i .. Bollen Avoided. 
per cent. added to the 
Water Rates in any 

PFCRl[l'ECT WXi�ft f�i'P"\� 
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ed un t.he SCIENTIFIC AMERICAN. 

For rates see top of fir�t column of this page, or ad­
dress 

MUNN & CO., Publisherll, 
361 Broadway, New Yo"',. 

A FAXR. OFFER.. 
If you will put a JENKINS BROS. VALVE on the worst place you can tlnd, where you 

cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, OilS, Acids, 
or other tluids longer than any other Valve, you may return it, and yourmoney will be refunded. 

To avoid imposition. aee that valVefI are .tamped "Jenkins Br ... " 

.tENI(INS JlROS�1 

UNEOUALLED for CEMENTINC 
wood, &\1\8B, china, paper, leather,.kc. AlwayS 

atroageaf glue kMmt. 

arM'\�IYl8� 
la ementCo Glouce.,.", ��., 

• ,SampI02l1._po 

s �o� ��i�d�n�! ;�l��n� Y 
Manufadnred by The Somer..sworth Maehlne (Jo., 

E_ �. � .A.R.E, .A.1;"ti.. 
154 Lake Street, CHICA.GO. 

Write for Circulars. 

1011 Milk !il!t., Bo.t .... 

CRUSHERS. 
and Ore Crushers, con­

June 15th, 18.18, tngeth­
were granted May 11th 

us are oOl1structed under 
has been connected with 

;n1�n:lln·"., A DlICmia, ,(Jon:n. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hattleld. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup­
PLEMENT, ji9. PrIce 10 cent.. To be had at this office 
I1l1d of all newsdealers. 

F'IRE-FROOF_ mms is the perfected fQrm of portable Roofing, manufactured by us T for the past twenty-seven years, and is now in use upon roofs of 
Factories, Foundries, Cotton Gins, Chemical Works, Railroad Bridges, 
Cars, Steamboat Decks, etc., in all parts of the world. 

Supplied ready for use, in rolls containing 200.sq11llre feet, and weighs 
with Asbestos Roof Coating, about 85 pounds to 100 square feet. 

Is adapted for all climates and can be readily applied by unskilled 
workmen. Samples and Descriptive .Price List free by mail 

H. W. JOHNS MANUFACTURINC CO., 
8OLIUUN1llI'ACTUaBBB 0:1' 

B. W. Johns' Fire a nd Water-Proof Asbestos Sheathing, BuiJding Felt, 
Asbestos Steam Packings, BoUer Coverings, Liquld Pai)ats, F ire-Proof Palats, etc. 
VULCABESTOI. Moulded .Pt!'ton-Rod Paekiag, Riag., G�eta, Sheet Packing, etc. 

Established 1656. 87 MAIO£NLANE, NEwtfQllK. IIIICAOI. LGa�tl.ELPHIA. 

© 1887 SCIENTIFIC AMERICAN, INC. 
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I TH� AM�RI�AN B�LL T�LEPH�N� ��. 
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. 

I 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. 

::pULLE'YS. 
Order from our "Special List." 

THE JOHN T. NOYE MFG. CO., 
:B'U"FF.A.LO. :LV. Y. 

Columbia Bicycles 
and Tricycles. 

CA TALOGUE SENT FREE. 

The POPE MFG. CO.,597 Washington St., Boswn' 
"';::';i.I.I"'-'I�" By��t:: l:i:W�b��WAS::'�CtI�B:�W 
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FOR ISS". 

The Blost l'opular Stlentllle Paper in the World. 

Only $3.00 n Vear, includi1l1l' l'ostage. W,eekly. 
:i2 NUlllb('r� a Yenr. 

Tlli" widely circulated and splendidly Illustrated 
paper Is pub1isl�ed weekly. Every number contains six­
teen pages of useful infOlmation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam· Machinery 
New Inventions, Novelties in MechaniCS, ManufHctures, 
Cbemistry, �lectricity Telegrapby, Pbotography, Archi­
tecture, Agriculture, Horticulture, Naturalllistory. etc. 

All Vlasses o f  Iteaders find in the SCIENT1FIC 
AMERICAN a popular resume of the best scientUlc in� 
formation of tile day; and it is tbe aim of the publishers 
to present it In an att.-active form. avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal atrorda a constant supply of InstrUctive 
reading. It is promotive of knowledge and progress in 
every community where it circulutes. 

.TenDs of Snb, c l'ip tioD.-One copy of the SCIEN­
TIFIC A"ERICA N will be sent for one yeur-52 numbers­
postage prepaid, to any subscriber i11 the United States 
or Canada, on receipt of thl'ee dollnl's by tbe pub­
lishers; si� montbs, $1.50;. three months, $1.00. 

Clubs.-One extra COllY of the SCIENTIFIC AMERI­
CAN will be supplied gratis tore'Veryclubotftve SUbllCf'ibe'l"8 
at ta.OO each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad­
dress all letters and make all orders, drafts, etc., pay­
able to 

J::v.I:UNN &; COo • 
361 Broadway, New York. 

TJa:E 

Scientific American Supplement. 
This is .. separate and distinct pubIlClltl.Oit.,if-f.�'".­I 'rHlj� SCIENTIFIC AMKRICA N, but is uniform. therewitu 

in size, every number containing sixteen large pages. 
THE SCIIl:NTIFIC AMERICAN SUPPLEMIl:NT is publisbed 
weekly, ftnd includes a very wide range of contents. It 
pTesents the most recent papers by eminent writers in 
aU the prinCipal departments of Science and the 
Useful Arts, embraCing Biology, Gecloe;y, Mineralogy, 
Natural History. Geoln"aphy, A rchreology. Astronomy, 
Chelllistry� ElectriCity, Light. Heat, Mechanical Engi­
neering, Steam and Railway Engineering, 1\1 ining, 
Ship Building, Marine Engineering, Photogrllphy, 
Tecbnology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticultul'e, DomestiC Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
Hnd valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most imp",.tant Enaineerlng Works, Mechanisms, 
and Manufactures at home and abroad are represented. 
and des-cribed in the SUPPLEMENT. 

price for the SUPPLEMENT for the United States and 
Canada, $5.UO a year, or one copy of lObe SCIENTIFIC AM­
EHICAN and one copy of the SUPPLEMENT, botb mailed 
for one year for $7.00. Address and. remit by postal 
order. express money order, or check, 

_ lUUNN & Co., 361 Bro��
;

N�;� .. 
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'1'0 1<'01'eigll Su b s c  .. iber •• -trr.1dei<�e. . t. 
the Postal Union, the SClE"TIFIC AMERIOANI!f" 
by post direct from New York, with regnlarity, to sub­
scribers in Great Britain India, Australia. and all otber 
British colonies i to France, Austria, Belgium, Germad1" 
Russia, and all other European States i Japan. Bra-ziJ. 
Mexico, and all Sta.tes of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, $4, goa, for SCIENTIFIC Al\ll!:RICAN, one year; $9, gold 
for both SCIENTIFIC AMERICAN ani SllPPLEMEN'r for 
one year. This includes pcstage, which we pay. Remit 
by postal or express money order, or dr.tft to order of 

MUNN & CO.,361 Broadway. N ew York, 

PRINTING INKS. 
THE .. Scientific American" is printed withCHAS. 

ENEU JOHNSON & co. 'S INK. TenthandLom_ 
bard Sts., Phila, and 47 Rose St .. pop. Duane St., N.Y. 
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